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All items should be typewritten, double-spaced, and modeled on the form used in the 
present issue. Distinguish between the number 1 and the letter 1 when there is any 
ambiguity by underlining the letter 1. Be sure to proofread the typed copy before sending 
it to us. 

Enclose, on separate sheets (except that those outside the United States may combine 
information of different types on one sheet if this seems desirable from the standpoint of 
economy in mailing) identified by institution, the following items: 

1. Stock list, melanogaster 
2. New mutants, melanogaster 
3. Linkage data, melanogaster 
Li. Stock lists, other species 
5. New mutants, other species 
6. Linkage data, other species 
7. Research notes. Observe carefully DIS format, illustrations, charts and half-

tones may be included, but it should be kept in mind that these will be photo-
graphed directly off the contributor’s copy and will be reduced 10% during re-
production. Please order reprints when contributions are sent in. The cost of 
half-tone illustrations are: 3 x k inches, $7.50;  Li x 6 inches, $10.00; larger, 
$13.00. 

8. Technical notes. See remarks under 7. 
9. Teaching notes. See remarks under 7. 
10. Personal and laboratory news 
11. Material requested or available 
12. Announcements 
13. Bibliography 
14. Quotability of notes. Until a more satisfactory solution to the problem 

of quoting DIS notes is found, we will list those notes which you are willing to 
have quoted, without prior permission, from all previous issues. The information 
in these notes should be essentially correct, or unchanged, to the best of your 
knowledge. If a subsequent note by you or someone else modifies the content of 
the note (as by changing a locus, a symbol, or a mutant designation) then that 
note should follow the first in parentheses. If more than one note appears on 
a single page, the first is lettered a, the second b, etc. 

Note: The number of contributions generally exceeds the number that can be accommodated 
in one issue. Those received latest often must be held over for the next issue. There-
fore contributions should be sent in as early as possible. This has the additional benefit 
of enabling the typing staff to start early, which spreads the work load over a longer 
period of time and makes possible an earlier date of issue. 

Limitations of space have caused the postponement of the inclusion of the Bibliography 
edited by Prof. I. Herskowitz. It will be given highest priority in the next issue. We 
have also postponed the sections on "Other Species" and "New Mutants, Other Species". 
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STOCKS 

PULLMAN, WASHINGTON: WASHINGTON STATE UNIVERSITY 
Genetics Program, Department of Zoology 

Wild Stocks In(1)y, 	In(1)w Multichromosomal Ext/FM6;D1 7/Ubx130  

11 11 (1;3) 
+ (line-bred to e 	) 	Chromosome 2 b;e ,j 2;3) Ins(3LR)P88/TM1(3) 
Bayfordbury cn;e 	(j3) SM1/Pm(2) 
Canton-S b cn bw;e 	(2;3) SM1/S(2) 
Curitiba b vg bw v;cn1t(1;2;3) SM1/Pm;Dl /T6(2;3) 
Formosa bw v9; 1 	(2;3) TM6/T(2;3)ap a(2.3) 
Kalahari c w;e 11 (1;3) 
Karsns cn y;e 	(1;3) Reversed acrocentrics 
+ ("New") cn bw 

6 Nyassa Lake c 	vg Drop Stocks cm 	t 	sn5/y f: 
Samarkand L rag 	jr f: 
Wawawai vg 

no Drop/Ins(3L)(3R) y sn 	ras /y f: 
Witwatersrand vg Drop-16 (in Canton-S) e  

w 	sn’/y f: 
vg bw Drop-16 (in Wawawai) e 	n’/y f:=(25,O) 

Chromosome 1 Drop-35 (in Canton-S) w/y f:(25,O) 
Chromosome 3 y/y f:=(25,O) 

B 53 Inversions 
g Cu 	

11 Chromosomal interchanges 
v 1 e Basc;?J/Pm;C Sb/ 
w e lThx 	(1;2;3) Canton-S; Wawawai (2;3) 

W  
2 f se CyPm;D/Sb(2;3) Wawawai; Canton-S (2;3) 

w se Cu Dl7/TM6f 
y se C 1 e Dl /Ubx 	(3) Chromosome 2, lethals 

m se e Ext/FN6(1) 
y 	cv v f about 70 Wawawai lethals 

and related stocks 

BUFFALO. NEW YORK: STATE UNIVERSITY COLLEGE 
Denartment of Biolo 

Wild Stocks 7 v 16 bw 25 	se a 3  
8w 17 c 

1 	wild 9 w(Greece) 18 dp Chromosome LJ 
2 	Canton-S (India) 10 w 19 ho 
3 	Canton-S (Israel) 11 y 20 5/Cy 

2 
26 	ey 

12 ywm 21 vg 27 	pd 
Chromosome 1 

Chromosome 2 Chromosome 3 Multichromosomal 

5(Ins(1)sC51 	8 13 b 22 In(3L) 28 	Cy/Pmd533K;H/Sb_C(3) 
B Wa) 14 b/Cy 23 se 29 	v;bw 

6 	rb 15 Bl/Cy 24 se/e 30 	vg;se 
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COLD SPRING HARBOR, NEW YORK: CARNEGIE INSTITUTION OF WASHINGTON 

Note: Stocks are maintained primarily for distribution to students and teachers interested 
in performing the experiments outlined in Drosophila Guide, by M. Demerec and B. P. Kaufmann, 
published by Carnegie Institution of Washington (8th edition, 1968). 

Wild Stocks* 

1 Canton-S 
	

3 Oregon-R-L2  (from East Lansing) 

2 Oregon-R 
	 L Swedish-b 

* Superscript numerals refer to successive subcultures (e.g., the eight for Sw-b) from a 

single pair whose F1  progeny were examined cytologically to determine absence of gross 

chromosomal aberrations. 

�1 

5 B 
6 bi 	

6 
7 ecct6 vg 
8 ecct vg/C1B 

10 fw /y 
11 m 
12 v 

13 w 
14 wmf 

15 w 	f/C1B 
16 y2 wa cv v f B 

17 y2 Wa 
 
sPl  

18 y w spibi 

Chromosome 2 

19 bw 
20 dp 
21 C2  
22 L 
23 L 
24 vg 

Chromosome 3 

25 e 
26 pp by Sb5’/In(3R)C, 

1(3)a 
27 se 
28 se ss 
29 st 

nt_ 

30 ey 2 

Multichromosomal 

31 Ins(2LR)Cy/Pm1, ds33k; 
H/In(3R)C, Sb2 	2 

32 Ins(LR)SM 0al Cy sp / 
Pm,tjbx 	a/Sb 

33 yf;bw;e;ci y 
34 y;bw;e;ci ey 

Inversions 

35 In(1)A9 a 8 
36 In(1)sc B InS w sc 

(Muller-5)  

- In(1)C1B (8, 15) 
37 In(1)rst 3 , y rst 3  car bb 
38 Ins(2LR)Cy/L;Pm2 	

2 
- Ins(LR(Sô al Cy sp / 

Pm ;Ubx 	e5/Sb (32) 
39 In(3L)pes. 
- pp by Sb 1 /In(3R)C, 

l(3)a (26) 

T ranslocations 

40 T2 ; 3SM C4vgnw a 

41 	X .  , +/y su-w bb; 
Ore-R autosomes 

Closed-X 

2 X2 

Attached-X 

- 	/Y  L 
	
2 

- Y X.Y , +/y 5 _a wa bb; 

Ore-R autosoes (41) 
- yf;bw;;ci ey (33) 

AMHERST, MASSACHUSETTS: ANHERST COLLEGE 

Changes in DIS 143  list: 

Discontinued: 18, 24, 27, 30, 40, 41, 46, 50, 52, 55, 66, 67, 68, 69, 75, 84, 86, 89, 145, 

162, 163, 164, 168, 176, 177. 

Correction: 	#49 is rb cx 
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NEW HAVEN, CONNECTICUT: YALE UNIVERSITY 
Department of Biolo gy 

45 w spl 
a 

87 e 
4
11 

 wo  ro 
46 88 e 
47 WaVB 89 e 
48 w fv B/In(i)AM 90 Gi S/LVM 
49 Wbf 91 Ly/D 
50 wbl/FM4 92 Ly Sb/LVM 
51 w 93 M, Ins ri Sb /ru h D Ins 
52 e CxF ca (h-24, Blooming- 
53 

a 
Y2  sc W a 31d 	8 ton 1957) 

54 y 	sc w 	ec FM4, y 	sc / 94 ru h st cu sr e 	ca 
dm B 	triploid) 95 ry 

55 y 	sc w 	ec/y f:= 96 se 
56 Y2 Vaf 97 see 

y2  W 	cv v 	M-5 a  98 ss 
58 y2 Wa  cv 	v/M5 99 ss a 
59 y 	w 4 y f: 100 st 
60 w 	fw 	/y f: 101 ffbx13°  e5/Xa 

Wild Stocks 

1 Canton-S 
2 Canton-S-C (inbred) 
3 Cockaponsett Forest, Conn. 
4 
	

tF-38 , Idaho Falls, Idaho 

5 
	

NB-1, New Britain, Conn. 
6 OZL, New Haven, Conn. 
7 Oregon-R 
8 Oregon-R (highly inbred) 
9 Oregon-K 
10 Sevelen 
11 Sevelen (highly inbred) 
12 Swedish-B 
13 Swedish-B (highly inbred) 

B 
B- reverted 

bi 6 2 
bi ct g 
ca 
ct 
dor/C1B 
dor/FM4 
fa 
fu/ C1B 
fna S/MS 

g]B 
g 0  
g-’4;y f: 
Hw /M-5 
l(mys/M-5 

61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 

id 
n/FM3, y3 38 d B 1 	76 
g 2pl/3, y 	Sc dm B 1 77 
pn 	 78 
Sc ec v g fClB 
SC jTd cv t v g f/FM3, 
y 	sc dmBl 

sc5cvgf 	a 8 
sc 	B, In-S, w sc (M-5) 

sn4  v B 
n cc ptg3/+: 

V 

w 
w  f 

102 ci2ey R 
103 ey 	D 
104 Scey 
105 sv fey 
106 SV 

Cat D 
107 spa 	

� 
 

Multichromosomal 

108 ct45°  v;bw;e(1;2;3) 
109 g;cn(1;2) 
110 v;bw(1;2) 
111 v;bw;e(i;;3) 
112 v;y;e;ey (1;;3;) 
113 Sc 2B In-S 2

w sc ;In 
al Cy sp1 p b Pm ds 
;C Sb/IJbx 	e 5 (1;2;3) 

114 v;e(1;3) 
115 we(1;3) 
116 w v;e(1;3) 
117 we;cn(1;2) 

118 y
2 
 w;ant(1;2) 

119 y v f;bw(1;2) 
120 bw;e(2;3) 
121 bw;st(2;3) 
122 cn bw;e(2;3) 
123 cn;se(2;3) 
124 dp;e(2;3) 	

2 
125 Pm, dp b/Cy sp ;Sb/CxF 

(ru h ca?)(2;3) 

lLj, 

15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 

36 
37 
38 
39 
40 
Li 

42 
43 
44 

Chromosome 2 
	

fl r-i !J, 

al 	2 
al b C sp 
b 
b cn vg 
b 
bs 
bw 
bw bs cy  
cn 
cn bw 
cn bw Kr/Pm 
dp a 
dR bw 
L 
ltd 

37b ltd 
M(2)12/SM1, a1 2  Cy sp 
net l ex d S ast/SM1, 
al Cy sp 

79 pr 
80 rc 
81 sca 
82 vg 
83 vg C 

84 vg tu-bw 

Chromosome 3 

85 Dfdni 

86 e 
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126 pr; e 2 (2;4) Deficiencies - Chromosome 2 

127 e;ey (3;4) 
143 Df(2)bw 	sp/Xa 2 	2 

Closed-X 144 Df(2)bwsL/SM, al 	Cy sp 
145 Df(2)bw2 	C 	/Gla 2 	34 	2 

128 x’, 	y 146 Df(2)PXB bw sp 4/Cy 	al 	it 	L 	sp 

129 In(X 	)w 	f/di_49, y w iz 147 Df(2)vg/C3r, L 4  sp2  
148 Df(2)vg/CY 	L4  sp 

Deficiencies - Chromosome 1 149 Df(2)vg5/Cy, L 	sp2 	2 
L4 150 Df(2)vg 	cn/Cy, al 	it 	sp 

130 Df(1)g, f B/I(1 ,AN 
131 Df(1)N4 	Hw m 	, 4di-49 Duplications 

132 Df(1)N264 / 0Hw m 	g2 , 	1-49 

133 Df(1)N25811 /y Hw m 	92 , 	l-49 151 Dp(1;1)Co 

134  Df(1)w25821 , y/y H 	m4  g , dl-49 

135 Df(1)w25842 /y EW m 	g2, 	-- Inversions 

136 Df(1)w25845 , y/y H 1 	g , dl-49 

137 Df(1)w55132/FM4, y 	sc5 m B see 20, 21, 	24, 	31, 48, 	77, 	93, 	131, 	etc. 

138 Df(1)w56101  spl/In(1) sc 51  di-49, y f B 

139 Df(1)w59k13 	spl/I(1) Sc 	

11

di-49, y f B Translocations 

140 Df(1)w2 	spig 1 /p(l)w, 
141 Df(1)y 	su-w 	w 	/In(1)sc 	dl-49, 152 T(Y;2)C/pr cn 

vfB 
142 Df(1)y sc/M-5(Vogt) 

BATON ROUGE, LOUISIANA: LOUISIANA STATE UNIVERSITY 
Department of Zoology 

Note: Stocks listed are only those not in the Eastern Stock Center (DIS 39:9-30) or the 
Western Stock Center (DIS 41:9-21). 

Chromosome 1 

Ins(1)dl-49, B, v Fl g BM1 an 1y f bb- := 
Ins(1)dl-49, BM1, V ptg ocM’l  B and y f bb: 
Ins(1)di-49, B , y Fl g B and y f bb: 

Chromosome 1 with altered Y 

sc y Y B/Ins(1)dl-49, B, l Fl g B and y f 	
311 	M1 	 2 	2 	6 

sc y Y B /Ins(1)dl-49, B , 1 Fl g B /In(1)sc 3 	sc , y car odsy f g dy v ras sn ct 
8 m rb5ec w pn 1 (see ffS 463) 	Ml 

sc y Y B Ins(1)di-49, B , 1 v Fl g B and y f bb:= 
b 	

c11� , 1 In(1EN, f 	
S 	 + + Si L 	- 

y+  bb sc 51  Y/XY5 , In(1)dl-49, 	y3  v f B and y b sc Y /y f bb :=  

bb sc 	Y /XY , In(1)dl-49, 1 y v f B/In(1)sc , 1’ B 
In(1)dl-49, v g B and /y f bb - := 
In(1)dl-49, v f B and 5Y /y f bb : 

Y /x.yL, In(1)dl-49, v B and Y /y f bb 

’ Unlocated lethal induced in this chromosome by X-rays. 



Chromosome t 

bi ct g2  
br 
dor/C(i)DX, y f 
dor w6snC(1)DX, y f 
ec ct 6  f car/C(1)DX1 	

8 
ec ct s car/FM-6, y 	sc 

dm B 
f3  car/C(1)DX, y f 
fa 

no 3 fa fa sn 
farb 
fa spi sn 
fa 

n 
fa no  
fa 

no
rb 

fa 
no

spi 

1(1)7/FM- 6 , (nub 1+) 
nd2  
nd 
nd2rb 
nd rb 
rst2  /FM -i, 

31d 
 sc8 a lz B 

sccvvf 6 
so ec8cv ct v g f/FM-3, y 31d 

 

sc dm  
Sc ec cv ptg V 

sc z ec 
Sl 

spi dm 
spl rb 
v f  
V m g sd f 
a 

w 
w 
a

fa 
a 	no 
w fa fa 
w fa fa 

no 
 rb 

w fa rb 
a g 
w fa 
a g no 
w fa fa rb 

g 
w 
a 
 fa rb 
a g 	3 w fa spi Sn 
a no 
w fa rb a no 
w fa spi a no 
Wa fa 	spl rb 
w nd 
a 2 
w nd rb 
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AXES, IOWA: IOWA STATE UNIVERSITY 
Department of Genetics 

pdf 

w  sp 
w spi nd rb 

wchsP6b39 
w N 	/FM-4 9  

B 
i 
dm 
 3 N 

w f bb 
y dor spl/C(1)DX, 
Y sl rb 
y  
a g 

y 	fa 
no 

Y w fa 
y  

a no 
fa rb 

Ywafa rb 
y Wa rb 

spi rb 
cv v f 

y spi 

a 264-103 

N 
Wa  N264107 

yw  

31d 8 	Chromosome 2 
Y 	sc 	

ab2 x2  bw sp/Cy, dp Dl 
L sp 

y 	a14 	
2 	V 

ap /SM-5, al Cy it sp 
b it wxt bw 
b nub pr 
b pk2cn 
Bi L ISM-5 
blo 
C 

cg-c/SM-5 
cnbw 	

2 
cn ejIn2LR)SM-5, al Cy 
it sp 

da/M-1, a1 2  Cy sp2  
dii ho bw sp/SM-5 
dp 
ho 
1(2)ma/SM-5 
it stw 
ltd 
pkcn 
pr cn ix/SM-5 
rh 
ri 
s/In(2L+2R)Cy, Cy E(S) 

(homozygous for K pn) 
SD-bw(3b) (originally derived 

frm SD-72) 
Sp rc /In(2L+2R)Cy, Cy Bi L 
std/SM-5 2 2 
Tft/InR)SM-i, al Cy sp 
tri vg /SM-5 
tuf ltd 

Chromosome 3 

c3G sbd2  sr 
ca K-pn 
cu 

Sb/LVM 

red cvc c3G sr/TM-1, M4 ri 

Notch mutants balanced 
with In(i)dl-49 

D1)N8  
N5511  

N6ogli 
N264107  

N j24c 	3 fa Nj24a  sn 

fa 64-47 
y N264 103 

y  Nic 
y w   N264109 
yw N 

Notches carried as male 
stocks of the type: 
NX;Dp(1;2)51b/C(1)DX, y w f 

a 
N 
 Co 

w 
a 55e w N,- 	rb 
a oOgll 

W N646  rb 

Wa  N64d6 Spi 

w   N264 4 pl rb 
w N 	rb 

a Co 
N 

a 	j24a y w   f 
 6496 y w   N264 4 pl 

y 	N 
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red Ubx ca K-pn/Th_1 
ruhthstcusre ca 
se 
st 
th 
tx 

Inverted Chromosomes 	 Y Derivatives 

Bac 	 y sc Y/C(1)DX, y f;cn 
sc bb bw/y3p 

44 	 + + 	+ 
In(1)y ,y 	 y ac sc dor Y/C(l)DX, y f; 
In(1)sc , sc 	 b by/v car 1 

Y ;y eq 

S 

Multichromosomal Stocks 

Basc;cn bw;tJbxn(3R)Sb 
Basc;SM-5/Prn;Ubx 	/In(3R)Sb; 

pol 

In(2L+2 lCy; In(3R) Sb/T(2; 3)Xa 
cn 

’Ile 	 2 
w v/C(1)M3, y ;tra/Ubx 

Translocated Chromosomes 

T(1;3)05, D;C(l)DX, y f 

Attached X�Y Chromosomes 

y v f B, X.Y/C(l)RN, 2 su 
(w )bb/O 

59b 
SU(W)W, 

Ls1 

y pn  

Deficiencies and Duplications 

Df (1) N8  
Df(2)MS 4/sM-1 
Df(2)MS10/SM-1 	vi 	k 
Df(2)rl 0 t cn/bw As 
Df(R)sbd 	, p sbd 	bx sr 

e /LVM 
Dp ( 1; 1) C0LC  (1) DX 
Dp(2;Z3)cn ;cn bw 

LB MARS. IOWA: WESTMAR COLLEGE 
Department of Biology 

Wild Stocks d7 bw Am M58 g3 y;e(1;3) 
d8 bwN.59 g4 bwgt(2;3) 

al Oregon-R d9 bw g5 bw4  ;st(2;3) 
dlO cn bw 2 	2 g6 bw5 st(2;3) 

Chromosome 1 dli cn su-Pm/SM1, al 	Cy sp 97  bw 	;st(2;3) 
d12 px 	

2 g8 bw ; st(2;3) 
bi B d13 px2bw s 

g9 bwA;st(2;3) b2 f 
176ih1 	f: 

d14 
d15 

sp glO bw 	;st(2;3) 
b3 
b4 w d16 vg /I2L+R)Ra gil bwMS8.st(2;3) 

Mi5 
b5 y bw 	sp 	or g12 bw 	;st(2;3) 
b6 y  cv v 1’ 913 px;st(2;) 

b7 y sc cv v f car/y f:= 
a 

Chromosome 3 g14 px bw5 p ;t(2;3) 
b8 y wv f car/y f:= g15 px bw 	sp2 ;st(2;3) 

el e 2 g16 px bw 	sp2 ;st(2;3) 
Altered Y Chromosomes e2 ry g17 px2bw 	sp ;st(2;3) 

BY/y f ? B5Yy f:= 
e3 se g18 sp 	;st(2;3) 

ci e4 st g19 vg;e(2;3) 
c2 y Y/y w f d’ y Y/y w:= g20 vg;se(2;3) 

Chromosome 4 
Chromosome 2 R 

Inversions 
fl ci 

dl bw 
bw2b 

f2 spa ji In(1)dl-49, 	w 
d2 j2 In(i)EN, sn 
d3 bw Multichromosomal j In(l)sc , dl-49, sc8  v fl 
d4 
d5 

bw 
bW gi y v;bw(1;2) j4 

yf: 
Ins(2L+2R)Cy/In(2R)Pm 1 ; 

d6 bw g2 w;e(1;3) In(3LR)Dcx/Sb 
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CHICAGO, ILLINOIS: UNIVERSITY OF CHICAGO 
Department of Biology 

Note: Only stocks not commonly carried in other laboratories are listed. 

Wild Stocks 32 In(1)EN, y/ 1 f:= 
33 In(1)J1, 	sc 	/l)24 

1 Chicago 34 In(1)rst, y w 	8 rst’ 	ar bb 
a 

35 Ins(1sc 	dl-49 sc , y sc 	dl-49 w 
Chromosome 1 sc / 	f: 

36 In(1)sc 8 , 	sc 
2 Bx3  ma-i 37 In(1)sc 8 , 	sc 

3 5x46  38 In( )s 	, sc8  f v cv/In(1)dl-49, y Hw 
4 lix 2 m 	

g 260-14 
5 pn g 39 In(1)sc 

8 	51 	a 	8 
6 pn5 fb8  40 Ins(1)Sc 	sc , y sc 	car m w 	Sc / 

’’ pn 	w In(1l-49, y w lz 
31d 

8 sc z 41 In(1)s 	, v/Ins(1)Sc 	dl-49, y 	v  

9 
10 

sc z 
sc2 z 	/y f:= 42 

B sc 
mU 	mU 

In(1)w4  , 
11 scp 43 In(1)y , y 

12 Sc 3  

13 Sn 	f 	B/y f:= Deficiencies, Duplications, X-Chromosomes 
14 

e  
yacbrpnw 	spl 

-59k13 	 0 15 y ac z 	c 	
a 	68b 

W 	2521 Dp(l;3)w 	
Vc o 

16 y Hw 	
9d5 	

B r 	/FM-3 45 Df(1)w 	y w 	 spi dm; Dp(1;3) 

17 y Hw Z595/y 	. L4 45b-48 	- 	Vc o 
18 y Hw z 	sn /y f:= 46 Df(1)w 	, y w ;D (1;3)w 	Y w f 

19 y515 	
36 f 

47 Dp(1;1B5 , y Hw f�B/Ins(1)sc 	dl-49, 
vsc 20 

48 
vco094bS 	L 	+ 

Dp(1;f)w 
51b7 	

/Y 	w 	�Y 	y 
Chromosome 2 49 Dp(1;2R)w264 Maw rst /y 	f 

f 50 Dp(13)w 	/+;y w 
21 
22 

bwD 
5 

b 1  51 
1 	 m264-58a 	 S 

	

Su-V/Su V;Y 	w 

23 
24 

bw5 	2 	4 	2 
bw 	/Cy c 	L 	sp 52 

J)p(;3)w 	, 	

- 264-58a 	+   
Dp(1;3)w 	, Su-V /+;Y

S  w y.yL 

25 In(2R)bw 	, Cy/al d 	b Bi c px2 sp 
26 In(2LR)1tm3/SM_5, al 	Cy it 	sp Ring-X 
27 T(2;3)1tm29 

c2 
28 pr ltd 53 X c2

, cv v f/C1B 
54 X 2 , 	{’/y f:= 

Chromosome 3 55 X 2 , y B/y f: 
56 x 	,yv fly vbb 

29 ruhthstcusre 
S 
 ca 

Reversed Acrocentrogenic 
Chromosome 4 

8  
Cat 	D 57 B.sc/Ins(1)sc 	AM 

30 spa 	/ci 
Reversed Acrocentric 

Inversion-X 8 
58 HA, y ac sc pn -: In1)sc8/n(1) Sc 

31 In(1)AM/M(1)o f (C.O.J-3)y 	ac 	sc 	w /sc �Y, y 



44:16 	 Melanogaster - Stocks 	 DIS 44 

59 HA, Def(1)60g, 3p1)dl-49, y Hw B! 
Dp(1;f)60g, y 	/X-Y, y v 

X with Y fragments attached 

60 FR-1, Y y cv v f/y 
61 FR- 1, 	Cv1,V f/sc �Y/y v f car 

 9. 
62 yHw�Y y/Y /yw: 

Attached X-Y 

2 	aaLS 
63 y su-w w5  Y 1 //y 
64 ywfYL.//O 

65 ywsplY�Y//0 

Altered Complete Y’s 

66 BS  Y/2a a , sU-w w IL 
67 B 3  

a a 
YJy2  u- + w 

68 ES YU.bb 

69 sc8 	
54e 	y54 Y;1 

 

54k° 	/y v;bw 
70 so �Y, bw 

+
a v;bw 

71 Y 	Co/yw  

Y 
S

Fragments 

S + + 
72 Y5 : 	bb

:  73 Y: 	bb 7/B./j 
74 Y 	#/yv f.Y/y:= 

75 sc Y /y V f bb�Y /y f:= 

Fragments 

L 	a 6 	5 76 sc 	/ ac w ~
ly 

 f.Y /y f: 
sc 	Y 

78 	_13/y f�Y 
yL15/y f/y 

Multi chromes oma 1 

80 SM- 1, al Cy sp 2/In(2LR)1ds W  sp2 ; 
Ins(LP, 3Rç)S e5 /IJbx 	e5  

81 Su-V;36 aw y�Y y /Y/yw 
82 sn3  f 	T(23)X/TM1 

83 sn3 	aT(23)X/TM1 &/C3G 

84 y/sc 3 .Y;ru h th st p cu sr e 
85 y sn ;CxD/C3G 
86 w;Cy/Pm/CxD/Sb, In(3R)Mo 

HOUSTON, TEXAS; THE UNIVERSITY OF TEXAS 
M. D. Anderson Hospital and Tumor Institute 

8 tu5  18 tu bw5  

9 tu 19 tu bw B3 
10 

bs 
tu 20 tuvg 

11 tu 21 tuvbw 
12 tUb 22 tuvgbw 
13 tu_9 23 t 	vg bw sp 
iLl. tU 24 y 1tu vg-,ca 
15 tu 25 mt 
16 tUWp  26 mt 	s 
17 tubw 27 vgmt 	bw 

28 e 
144

rael 
29 f7 

Is 
 /I(1)AN 

30 w I 

(g:2t 1 ) 
31 y  
32 Su-er tu bw;st 

er Su-u 
33 b (Su-er) bw;st er 
34 Oregon-R (NDA 115) 
35 Israel wild-type 

Melanotic Tumor Stocks 

S 
1 tu

36a 
 stsre 
o ca 

2 tu 30e 47  
3 tu47  

4 tU48aCY 
5 tU49  
6 tu 	}f2)gl/Pm; 

7 tu 

EAST LANSING, MICHIGAN: MICHIGAN STATE UNIVERSITY 
Department of Zoology 

The stock list remains essentially the same as that appearing in DIS 43. 



al B bi aldpbpr 
a2 m b2 b 

a3 sccvvf b3 bw 
a Li w bU cn 

a5 y w m f/y f:= b5 cn bw 
a6 y b6 dp 

a7 V b7 ho 
a8 f2  b8 ltd 
a9 y wa blO vg 
alO y cv v f bil bcncbw 

Cl e f2 bw;st 
c3 h fLl- ltd;h 
C6 st f5 bw;h 

c7 ca f6 ho;ca 
c8 e se f7 vg;ca 

c9 ye h th f8 b;ca 

f-rh - 	 - v 	Ii. 	 Chromosomes 1, 2, 3, & 4 

dl 	cley R 
	

gi 	y;1w;e;ci eyR 

Df(1)w 581 , y/In(1)dl-49, y 
Hw 

In(X)C/dl_49, 	1z 5  , 
dl-9, y w 1 1 sc �Y Ol 

M(1)o /FM6, y 31d  sc dm B 

M(1)o f/FM6,3d 	dm B 
M(1)n/F1C3, y 	sc dm B 

y 	 Chromosome 2 
sn 

LT-; 1 ,- 	+-d.--. 

Lausanne-S 
Oregon-R-C 
Oregon.-R (Texas) 

I 
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CLEVELAND, OHIO: CASE-WESTERN RESERVE UNIVERSITY 
Department of Biology 

Chromosome 1 	 Chromosome 2 	 Chromosome 3 	 Chromosomes 2 & 3 

Chromosomes 1 & 2 

e3 v;bw 

CLEVELAND, OHIO: CASE-WESTERN RESERVE UNIVERSITY 
Developmental Biology Center 

a 
63 

mwh 
a-B 

s 
S 

e mwh 
1(3)tr UNx/TM1, M4 ri sbd 1  
bf/In(3R)C, e 10e 
PcTM1, Mg ri sbd 	

Xa 
bx Cbx IJbx bxd pbx/T(2;3)ap 
ru h th st np  cu sr e 

3 	
sca 1(2)C/SM5, al 2 Cy lt 

v 
 sp  2  

y w Sn 	 apx o 	 Multichromosome 
3 2 	2 2 

y w spl sn 	 l’2)l 	r/SM5, a 1  Cy2c 	r 

y w ec f 	 1(2)gl a x or/SM5, al Cyy;wh 11  
ec 	 ltVsp 	 sn ;e, 
fu 
NG1 f: 
	 1(2)g cn bw/SM5, a1 2  Cy lt 	y w sn;mwh 

opt 
rm D t 

S Sp BI 	bw /dp xl Cy, InsO ;w;Dp(l)Mad, yIn(2L)Cy 
a 

svr 	 pr n 	 Dp(1;3)sc /Df(1)sc , w 
v2 

3P 	3P 	 Sp J 	P/SM5, a12  Cy lt 	T(1;3)05, D/y := 

	

2 	11 
In(1)y 	8 B (B reverted) 	sp 	 1(2)gd/SM5, al Cy cn sp;e 

b 	 tuh-1;tu-3 SC3ld 
SC8  dm B 	 T(1;2)sc 	f:;fessC 19 l(1)7/IFI 6 , y 	 b 

(nu 1) 	31d 8 a
Chromosome 3 	 pr/Cyd 	pr 	

36d 
Df(1)N /FM1, y 	sc w is B 	 T(1;3)w 	, v f7C1B 

e 
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LEXINGTON, KENTUCKY: UNIVERSITY OF KENTUCKY 
Department of Zoology 

Wild Stocks 	1 Lexington, Kentucky 

CALCUTTA, INDIA: UNIVERSITY OF CALCUTTA 
Department of Zoology 

Note: Stocks are as listed in DIS 4352  with the following changes: 

Removed from the list 

Chromosome 1: b7, bil, b13,  b18 	Muitichromosomai: gi 
Closed X (Stable): ci, c2 	 Altered Y & Attached X�Y Chromosomes: h8, h113, h23 
Chromosome 2: dl 	 Deficiencies & Duplications: ii, i5 
Chromosome 3: el, e5, e7 	 Inversions: j2, jLt 

Chromosome L: f2 	 Translocations: k3, k7, k9,  kiO 

Added to the list 

Chromosome 1 Multichromosomai 

b3i dm/y f:= 
8 

gli br3dxt;ed Su(dx)2 
b3ii 

3id 
Ext/FM6, y 	sc 	dm B gui dx5  ;Su(dx) 

b8i v giiii Cy/Pm;ru h D InS CXF ca/In LP Dfd 
b16i y ac sn3  Tn RP ca 
b16ii y w ct guy dp 	sp cn In NSR mr/Cy;red e 

dli 	al 
d2i 	beird

S 
 prcn 

d51 	Cy/Pm 
d8i 	ec dx 
dlOi 	G/SM5, a1 2  y lt v p2 
d12i 	M(2)B/SM1, al Cy sp 
dl2ii net 
d12iii net al ex ds 2S ast shy ho rub/SM1, 

al Cy sp 2 
di2iv net ed Su(dx) 

d13i 	px 	2 	v 2 
dlLI,i 	rd/SM5, al Cy lt sp 

Chromosome 3 

eli 	Di H e 5  ed/In(3R)P 
e2i 	G Sb H/Payne 
e2ii 	H /Xa 
e5i 	Pc/TMi, M4 ri 

Deficiencies and Duplications 

iii 	Df(X)26O_1fFMLI, y 8 
31d 

SC 8 clmB 
i3i 	Dp(X;f)135/.In(X)sc , Df(0)Wa Y .Y 

LS i5i 	Dp(X;f)164 Dei(X)164/iJi 	y w 
y v f: 

Inversions 

j5 Cy/Gia, In LR 	
2 	 2 

j6 dp 4
sp cn n NSR mr/S is Cy pr Bi cn 
bw sp 

V dp Sp cn I NSR m/Cy 
j8 Gla In LR/S Cy cn bw sp 

j9 	In(2L)t, esc c sp/SM5 

Translocations 

ku 	T(1;2)sc 52/Cy 

Ring X (Unstable) 

c2 	vc 	1 	 a 8 
X In(i)w /y so In di-49 b v W sc 



In(1)y 4 , y 4  
M 
pn 
R(1)2, y B x C(1)DX, y f 
sc cv 
sc cv v car 
sc 3cv v f 
Sn 
V 66k 
vs 

6 
w ct 
w Cv sn 
a 

x C(1)DX, y  f 

wh 

Vi 
1) sc 

y 326Y Y 
IT 

3+ yacscpnsn/y Y 
y ac c pnw rb cm ct sn 
rd v g f car/FM6, 
y 	c dm B ("Flex") 

y ec ct 
6 
 v f + 

y2ec ct v fly Y 
y eq/Df(Y)bb 
yfcar 	 31d 
y Hw8m g f 0 /6, y 
so dm 	B 

FM1,ysc vfBx 
C(1)DX, y f 

y sn oc x C(1)DX, y f 
y vg 

y WCt+ m f 

YWbW Y 
y w spl sn x C(1)DX, 

y  

yw5n3 + 
y w sn 3 /Y Y 	

+ ywsn/wsn/y Y& 
ywsn/y Y 

2 

Unless otherwise specified, 
Cy denotes In(2L+2R)Cy, Cy 

201 
202 
203 

olle 

213 
214 

215 

216 

217 

218 
219 
220 
221 

222 

223 

224 
225 

a px sp 
al b c sp 	 2 
al dp b 3pr4c p sp/al 

Cy lt L sp 
al dp b pr on o px sp/ 

9yprcs 	2 
ci Cy it-i  L sp 

(2LR)Pm, dp b Pm 
b on vg 
b Br vg 
bw 
on bw 
C(2L)EM;C(2R)RM 
C(2L)FM, b;C(2R)RM, on 
Cy(n 2 ns)d/In(2LR)Pm, 
ds ’ Pm 

dpb 	2 	3 In(2L)Cy, al ast b pr 
(homoz) 	

2 
In(2)Cy, al y/In(2LR) 
Pm,dpbPm 	

2 
In(2LR)Gla, Gla/Cy on 
bw sp 

In(2R)bw 1 , b bWehIb 

21t 1 on ml sp 
L 
oph 
Pt/Cy 

px b3r s?/In(2LR)Pm, 
Pm 	

2 4 
S CyprBlcn L bw 
sp/In(2L2R)S, px Ip 

S S B1 2bw /al Cy lt 
L sp 

vg 
vg D/SMS al 2  Cy 1tv sp 

Chromosome 3 

206 
207 
208 
209 
210 

+ 211 
y 212 
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STOCKHOLM, SWEDEN: UNIVERSITY OF STOCKHOLM 
Institute of Genetics 

Wild Stocks 119 
120 

1 Canton S 121 
2 Karsns 51 122 
3 Oregon 123 
4 Skaft5 124 
5 Karsns 60 125 

126 
Isogenic 127 

128  
4 lines (from inbred pairs for 129 

about 125 generations) 130 
131 

Chromosome 1 132 
133 

101 B x C(1)DX, 134 
102 C(1)RM, y ct 1  o ptg 1 135 

caIn()ct 	+ dl-49, 136 
sn 	ct 	y/R(Y)L x 137 
x.Y 	oc ptg/R(Y)L 138 
(,,YL 	snocty") 139 

103 C(1)RM, y v f x Y 140 
In

6
1)EN+dl-49, y v f car 141 

104 ct 
105 cv 258-45 	2 
106 Df( 	8 	’ 	

W /FM4, 142 
y 	SC 3 B 8  143  

107 dow/FM6, 5y 	sc 	dm B 144  
108 Dp(11)B (RMG 	y w°  (1?) 145 

�B 5{In(1)sc 	+dl-49, 146 
sc 	v ("doubler")4  

109 Dp(1;)B5(TMG),  y  so 	m 147 
f� 	/In1)so 7  + AM, 
sc 6ptg 148 

110 ecct 	v  149 
111 f 4L 	8R 	4 	8 150 
112 In(1)sc8 	sc8 , y sc 	so 151 
113 In(1)scSjLsc 8R 152 
114 In(1sc 	sc 	+ 	, 

5S1 

sc 	("gller_5") 153 
115 In(1sca 
	51 	

+ 5, sc 154 
so 	W 	 8 155 

116 In(1c 	so 	+ 5, y 8a 
sC 	LW8 

Gi Sb/LVM 
In(3L)D, D3 /In(3L+3R)P 
In(3LR)DoxF, ru h D 
ca/In(3R)Sb, Sb 

301 
117 In(1 Tc 	sc 	+,S , y Triploid 	 302  

so 	sc w 
a
B4y Y 	 303 

	

C(1)DLy f 	Y 	156 C(i)M, sn0foc/FM6, 31d 304 
118 In(1 ic 8 50

a 
 + 5, y 	so dm v B 	 305 

so 	so w 
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306 ru h st p   ss e 5  ("3ple") 402 ci eyR 1 
	C 	

506 T(2;3)bw/Cy 
307 ru se h st p  ss e 	LI03 ci spa° 	

t 
/spa  a 
	

507 v;bw 
308 se 	 sv 	 508 vg;ss 6 
309 ss 	 509 y ec ctBLv 5w 	51 
310 st 	 Muitichromosomal 	 510 I1)s 	+ , y 
311 st c()G c/TM1, M4 ri 	 y 	sc ;al Cy 1 	sp /In 

	

sbd 	p) 	 501 bw;st 	 (2LR)Pm, dp b Pm ;In(3LR) 

312 st ss e 	 502 cn bw;e 	 Xa 	DcxF, ru h B ca/In(3R)Sb, 

313 W 	 503 sc zXwal ;Cy/T(2ap , 	Sb ("Marked invrsions") 
ap /TM2, tlbx 	e 	511 y v;bw3x y v/b 	;bw 2 

Chromosome 4 	 504 sp;th bd 	 512 y w s /j w 	/y Y;al 

R 	
505 T(1;2)B /Cy x M(2)e/Cy 	Cylt L2  sp /+3& W fl 

401 C(LJ)RM,  ci ey �gvl sv 	 /y Y;al Cy it L sp 7+ 

MEXICO CITY, MEXICO: NATIONAL COMMISSION OF NUCLEAR ENERGY 
Genetics and Radiobioiogy Program 

Wild Stocks 	 f2 y wn3/c 8  Y 	 Multiple Chromosomes 

2W a/SC8 Y 	 51 8 	 8 
al Mexico 	 fL 	y w /SC Y 	

8 	
2 y sc B f In_49 n /sc 

a2 Florida 	 f8 y5 v v8   car/sc Y 	
8 	

Y;TM3 Sb Ser/ca 
a3 Oregon-R 	 flO y sc B f In_49 v/sc Y j3 bw;st 
aL 	Canton-S 	 jLi 	y;bw;e;ci ey 51 

Chromosome 2 	 iS "Ostgr" 	SC In_49 
Chromosome 1 	 sc ;bw;st p 

gi bw 	 j7 Cy/Pm;D/Sb 	
8 

b2 w m f 	 93 on 	 j8 y 
31 

 v8f car/sc Y;dp 8 
bLl 	w 	 gLl 	d 	 jiO y 	so B f In-49 v/sc 

b5 y 	 95 L 	 Y;dp2 	
2 

b8 v 	 g6 b vg 	 j13 SMI a 0Cy sp 1 m;In(3LR) 
b9 w m f/glB 	 97 b cn vg b 	 Ub 	, LTbx 	es 
b16 y2   sn 	 j14Y5Ca Y;gp 
b17 y v 	 Chromosome 3 	 j15 y w /sc Y;e 
b18y2 a 
	

j18 "Sterilizer" 	/XY ;bw; 
b19 y w 	 hi sess 	 stp 

h2 st 
Scute Alleles 	 h3 e 	D 	

Attached (compound) Chromosomes 
h4glbx 	 - 

c2 	si 
8 B f In-49 V 	h8 st c33  8n In(3LR)x130  ml 	 In(i)EN Y 5  B 

Ubx 	, e 10 
	 ysu-bb/O 

Combination of Scute 	 hii Di7/InçR)Ubx 	 m2 "Oster" 	X °  y B/sc 

Si 	a 	8 	
Ubx 	e 	 Y(dd)sc Y/y f:() 

diM- sc B In-S w Sc 	h13 Gi Sb H/Payne 
a 0 	 m3 	sc CV V f B/y f: 

d2 so In-S w so 
Chromosome 

Altered Ps 	 2 

	

8 	
ii ey R n 

fi y/sc Y 	 i2 br ey sv 
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OSAKA, JAPAN: OSAKA UNIVERSITY 
Medical School, Department of Genetics 

Wild Stocks 202 b gp Multichromosomal 702 HL2-Q (multiple) 

203 b vg (USA) 
1 Canton-S 204 bw 1:2 703 KSL (multiple) 

2 Oregon-R (iso) 205 ci 501 v;bw (Sweden) 

3 Hikone 206 cn 502 v;cn 704 R18-A (multiple, 

207 cn bw intermediate) (USA) 
Chromosome 1 208 cn Cy/Pm 705 R18-B (multiple, 

209 on fes(K)bw/Cy 503 11 
y;e intermediate) (USA) 

101 B 210 cn vg bw 706 R18-H (multiple, 

102 car 211 dp 2:3 intermediate) (USA) 

103 cm 212 dp on bw 504 albasp rucuca 707 TG-57  (multiple) 

104 Eag 213 f 505 b;se (Korea) 

105 f 214 L 506 bw;st 708 w 	(multiple) 
106 

1 
215 1(2)gl cn bw/Cy 507 bw;st ss (Japan) 

107 
Hk50  
lz 216 px 1  508 bw;Hikone-R 709 WMV-150 (multiple) 

108 m 217 rY2  509 bwS-R a (Japan) 

109 Muller-5 218 ry 510 ci 	3;55 710 bw;Ns-R (nicotine 

110 oc/y f3  219 vg 511 cn;st suate) (Japan) 
111 oc ptg /C1B 512 NSR;cn 711 a;NS.R  cn 	(nico- 

112 oc ptg/y f:= Chromosome 3 513 bw;st HR ss tine sulfate)(Japan) 

113 phenylful- 514 Cy/ 	Sb e/ 712 TDE-R50 (TDE) 
tyrless-1 301 bar-3 x 	es (Japan) 

114 ptg 302 ca 515 5 	Sb e 

115 rb 303 ca Ubx 	es (B) Amylase 

116 sri5  304 Dp/In(3L)p, In 51 vg;e 1 
117 Sk (3R)C, Sb e 1(3) 801 Amy1  (Hikone) 

118 v 305 e -1  2:4 802 Amy1  (Kyoto) 

119 w 306 Gl Sb H/Payne 517 ft;pol 803 Amy 	(Oregon-R) 

120 w 307 iv 804 Amy 	(uyarna) 

121 
co  

w 308 Id 2:3:4 805 cn Ay 	by 

122 y2  309 se 
55a 

518 bw;st;sv°  806 cn 	3  Amy 2  br 

123 310 519 cn;ss;gvl 807 Amy 	(L1 ) 3  

124 y2  311 . st52  808 c 	L 	bw 

125 y 312 tx Attached X 809 L 	4rn 

126 y 313 ye 810 Amy2 6  (Suyama) 

127 y w f 601 :+ (Oregon-R) 811 Amy 	2 (gikone) 

128 y w maf Chromosome 812 cn 	bw 

129 y w w 
2 

Special Stocks, 	(A) 813 Amy14  (Kyoto) 
401 ey Insecticide-resistant 814 Amy46  (w) 60  

Chromosome 2 402 po 815 Amy 	(ad 	) 
403 gv 701 Hikone-R (multiple) 

201 b (Japan) 

KWANGJU, CHUNNAM, KOREA: COLLEGE OF LIBERAL ARTS AND SCIENCES 
Department of Biology 

See DIS 40:21 
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MISIMA, SHIZUOKA-KEN, JAPAN: NATIONAL INSTITUTE OF GENETICS 

Wild Stocks * 

1 	Canton-S 
2 	Oregon-R 

3 	Samarkand 
4 	Sevelen 

Chromosome 1 

B 
Bimax 
car 
f2BB/y f: 
g, 
lz 	f: 

1ZSOe y f: 
lz 

M 

ma-1 
ma-1/y f: 
M-5 
Maxy 
new-Binsc 
pn 2 
ra s 
rb 
V2  

v 36 
w a 
w 
w  
w  
e 

V 

y 
y f: 

m fa 
y su 
y rst bb 

(’H 	 9 

201 al b c sp 
202 b 
203 bpr 
204 
205 bw 

bw 7 Cy 
Bl L/CYD 
Bi L bw /Cy 
ci 
on 
cn b 
cn vg v 
Df(2)MS 1 /Cy 
Df(2)rl 	it 
cn/Cy 
dp 
dp cn bw 
In(2L)A 1/Cy 
In(2L)B 1(2)207 
A/ Cy 
In(2L)N 1(2)64-
13/ Cy 
In(2R)C Bit Cy 
Qn(L)N Bi/Cy 
In2L)t it 1 L 
sp Pm 
1(2)gl cn bw/Cy 
1(2)gl a px/Cy 
id 
L 
L/ Cy 
M(2)5/Cy 
mi/bw g 
Pm! Cy 
Pm/Cy L 
rd 
rd /Cy 
rbi/Cy 
ri stw 
sca 
S Sp Bl L bwD/ 
Cy 
S Sp Bi/Cy 
SD L 1(2)201/Cy 
SD L/Cy 
Sp Bi L/Cy 
Sp Bl/Cy 
Sp Pm/Cy 
Sp Pm/Cy L 
Sp/Cy 
Sp L/Cy 
Sp SD/Cy 

vg 502 
vg bw 503 

504 
osome 3 505 

506 
bar-3 507 
ca 508 
cu 509 
cu kar 510 
DIn(e31) 511 
e ri 512 
Hn 3  513 
Hflri 	2 514 

Hn r3 ’ 1 

In(3R)Mo sr/Xa cn 517 
iv 518 
Me Ins ri Sb /ra 519 
h D Ins CXF ua 520 
ruuca 521 

522 
ry 523 
Sb/IJbx 524 
se 525 
see 526 
ss 527 
ss a 528 
st 529 
tx 

w; cn 
V; c 1bw 
v;e ri 
v;Hnr3 
v En 

ri 
V3fl r3 
V3 ;n 
v ;ry 
v s e 
v3 e 
v 	;se 
w; se 
albasp; rucuca 
b; tx 
bw;c 1  
b;e 1 
cl;r 1  
cn;e 1 
cn;ry 
cn;s 1  
dp;e11  
vg; e 
vg; 5 e 
Pm/Cy; D/Sb 
Xa 
;vg;e 

M-5;Cy Sb/Xa 
M-5 ; Pm/Cy; Sb/Ubx 

206 
207 
208 
209 
210 
211 
212 
213 
214 

215 
216 
217 
218 

219 

220 
221 
222 

223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 

238 
239 
240 
241 
242 
243 
244 
245 
246 
247 

248 
249 

Chrom 

301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 

314 
315 
316 
317 
318 
319 
320 
321 
322 
323 

101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 

Cage Populations 
PH Dnm 	 LL 

Suyama 1962 
401 ey 	 Kofu 1963 
402 sv 	 Katsunuma 1963 

Kofu-Katsunuma 1964 
Multichromosomal 
	

Katsunuma 1965 
Kofu-Katsunuma 1966 

501 w;bw 	 Kofu-Katsunuma 1967 

Special Stocks 

Second chromosome lethal strain 482 
it if semi-lethal 	It 	81 

rdb strain 	 71 
SD strain 	 59 

1 
1 
1 
1 
1 
2 
2 

* In addition 39 wild stoccs collected from different localities in Japan, 25 wild stocks 
from different countries. 
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e 

T[JRKU, FINLAND: UNIVERSITY OF TURKU 
Deiartment of Genetics 

Wild Stocks 137 si 214 gtw2  
138 t 215 stw 	vg 

1 Canton-S 139 v 216 vg 
2 Oregon-K 140 Wh 
3 Oregon-H-S 141 w 	wy Chromosome 3 
4 Samarkand (Inbred) 142 wy 
5 Turku-1 143 y 301 

G 
Bd /In(3R)C, 1(3)a 

6 Turku-2 1114 y ac v 302 ca by 
145 ycv 303 cue 

Chromosome 1 146 y In2 9 I car & y f: =  304 e 
147 y sn 	bb 305 GI S’O/LVM 

101 B 148 y w 306 h th st cp in1 	p 	sr e 5  
102 bb 	

2 149 y w cv ca/3LR)tJbx 	, ri 
103 
104 

bi ct g 	 31d ° br 	t /FM1, 
150 z Ubx 	e 	0(hinca) 130 

w a ec rb 	y 8  307 In(3LR)Ubx 	, ri Ub 
sc 	w 	iz 	B Closed-X 

g 
e /TM1, MeBri pp sbd 

105 Bx 
c2 308 In(5R)ntp , ss/TM1, M 

106 car 160 X 	, cv v f/C1B ri sbd 
107 cto  309 In(eR)Di , st Dl /In(3R)P 
108 cv Chromo so me Y st 1(3)ja 
109 CV clx sn 

L f.Y5 /Y 
310 In(3R)P 	(homozygous) 

110 CV Iz/CIB 191 311 Ly Sb/LVM 
111 cv sn 192 Ifll)Wm 	& extra 1 312 M, InL Sb/ru h D InsCXF 
112 ec 193 sc -Y/y ac 5C cc ptg & 313 ru h st Sx pp  ss e 5/TM1, 
113 ec ct v I y f:= 

-2  
M6 ri sbd 

114 I 194 v ILB 	Y/y 	5 a 	a bb 314 (ru) h th st cp in ri pP 
115 f2car 195 XY /1 	& X.YL/X.YL SSabx3 sr e 5/TM1, M 	ri 
116 g2  (Neuhaus) sbd 
117 92  f B & y 315 iii h th st cu sr e 	ca 
118 g 	Isd8 	8 Chromosome 2 (rucuca) 
119 In(1)sc tdc 8R 316 Sb Ubx/T(2;3)Xa 
120 Ins(1)sc 	, 	S, 	SC 	, 201 al2dp 	p 	c 	x sp/Cy 317 se ap 

B (luller_5) a12  it 	L 	sp 318 se rt 	th/M, InL 
121 In(l)wm 202 a13  Cy 	InL 1t 34b p5 Bi 319 ss bxd 	eS/T(20)x 

122 m 	2 it4  Cn 	InCyR L 	sp 320 st sr H 	ca/In(3R)P 
123 m g 	2 203 ap /vd, In2LR st 1(3)W ca 
124 in 	g 204 Bi L /Cy 321 th st cp in ri p 
125 rag 205 bw2 	 2 321 th st cp in ri 	bx1 sr 
126 rb 206 cn 	InCyR cg sp /InsNS e 5/TM1, M,ri p 	Sbd 
127 rb cx px sp.  (thrie) 
128 rsc and y  f:= 207 dptbpr 	2 	2 	2 X 

322 th st cp in ri p p  ss bx 
129 s 208 dp 	Sp cn /s 	Cy cn sr e 5 /TM1, M 	ri pp  sbd 
130 SC (hz. InCyR) 	

2 323 tra/M, T23 
131 Sc cv 209 ds 	/Cy(2L) 	dp 3b pr 324 W Sb/InsCXF 
132 Sc cv V I 	6 	2 	2 210 In(2L)Cy, al 	aSt 	b pr 
133 sC3 C cv ct 	v g 	i’ 	8 (Cy not present) Chromosome 4 

Sc 	B. In-49, v w 	sc 211 NS, b mr/Cy 
134  sc W CV 212 

	

2 	v 

	

pr2cn ix/SM5, al 	Cy it 401 ci 
135 gd sp 402 ci 
136 Sn ’  213 ri 403 spa 



Multiple Stocks 

b pr vg 
dpTp Cfl bw 
dp Cy on bw/S Sp on bw 
al dp b pr c px sp/Cy 
2L p;2R px 
CyL 1Pm 

dpv 	2 
bw 	l L , 2st 
vbw /Bl L2 	

8 
2 ’M6 or y /Ysc ;SM1/+ 
y AM/ T5 or y Y;SM1/Bl; 

IJbx 	/Vno;pol 

44:24 	 Melanogaster - Stocks 

Multichromosomal 	 Translocations 

501 bw;e 	 701 Bi T(2;3)A;ru h D TA ss 
502 bw;st 	

2 	
es/Payne 

503 Pm, dp b/Cy, sp ;Sb/D, 702 T(2;3)B;ru h D TB ss 
CxF (ru h Ca?) 	 es/Payne 4 	2 	2 

703 T(2;3)bw /SM1, al Cy sp 

DIS 44 

704 al T(2;3)101 sp2 Cy L4  sp2  
705 ru h T(2;3)101 e ro Ca! 

Payne, Dfd Ca 
706 T(2;3)rn (several stocks 

with different marker 
combinations) 
T(2;3)Xa (see 316, 319) 

ADELAIDE, SOUTH AUSTRALIA: UNIVERSITY OF ADELAIDE 
Department of Genetics 

12 W48hS 26 bw 38 ss e4  ro 
4 w 55 	ct V f 27 cn 39 st 
13 wsat 28 dp bw 
14 WSSb 	6 29 dp b j Chromosome 4 

15 w 	ct 	B 30 vg 
2 

17 y2 	
a 

31 S/Cy En-S D 40 ey 
18 y2weccvctvf32 SpBlbw/Cy 

19 y 	s 	t 	ec cn 	lc Multichromosomal 
20 
21 

4,1�L 
Chromosome 3 41 Cy/Pm;H/Sb 

22 vs 42 v;bw 
33 c 43 y w 	pl;dp 

Chromosome 2 34 e4  44 bw;e 

35 e 	wo ro 45 bw;s 
24 al dp b pr c px 36 R Ly/In(3L)P gm 46 dp; e4  

sp/Cy 37 Ss 47 vg;e 

25 b vg 

Wild Stocks 

1 	Canton-S 
la Canton-S isogenic 

Chromosome 1 

2 B 
3 cr 

5 	g 
6 Bsc 
16 

MOW 

7 rbcx 
8 	sccvctf 

9 	sd 
10 V 

2 613 
11 y V 

Birmingham 

Chromosome 1 

MANCHESTER. ENGLAND: PATERSON LABORATORIES 
Department of Cytogenetics 

2 	 Vi + 
SC car, Dp sC \ 	 Chromosome 3 

Y so v8 
 
f, 	d6C 8’ 	

/B Y 
In(1)sc , y 	sc w 	 Pu/Spr 

In(1)sc 8 , 2sc cv 

2 YaHW 	

v f/In dl-49, 3L rs2  h2 ;3R 

W g 	 3L ri;3R sr 
y w(1)m 

v (in Oregon background) 
Si 	a 8 

sc B InS W SC (Muller-5) 
Sc ec c cjt v g/In(1)dl-49, y 

Hwm g 
SC v f car/C1B 
sc eC cv 
C v g 

CV V 

Y cv v f 
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BIOLOGICAL INSTITUTE OF THE UNIVERSITY  

so bb w la 
	

Chromosome 2 
w 

14 vg bw 

yf 	 15 L/Cy 
X , ;c w lz l/sc.Y 
5_a w w bb/0 V 	 Chromosome 3 

2 B 	
- 	2 - 
	 11 y2su-wawabb/ sc �Y/x 

3 In( 	b y sl bb FM4_l*, 	a v 
	 16 se 

y 	sc° bm B 1/sc �Y 	12 w 	 17 	: yv f/Y;tra/D 
(* FM4 chromosome carries 13 Sn 	 ?-3: w /Y;t.ra/D 

	

cessive lehal) 	 18 D/G]. 

4 so B InS wa 50 (Muller-5) 	 19 ss 

SWANSEA, GLAM., U. K.: UNIVERSITY COLLEGE OF SWANSEA 
Department of Genetics 

Wild Stocks 	 so ct v f car + y: 	
D 

bw75 	 se 
v 	 bw81 	 se cp e 

20 strains from Europe w 	 bw 	 st 
Caribbean, North and 	w m 	 Cy L 1Pm 	 ye 
South America 	 wr 	 dp 

w 	v dp- 5  Chromosome 4 
Inbred Stocks Y2 	car Pin 

D 	D 
59b 

vg ciR/eY 
Bayfordbury y vg ey 
Iso Canton Multiples 
Oregon Chromosome 2 Chromosome 3 

Chromosome 1 Adh1  (Oregon) e 
,ci ey Cy/P;x130/Sb 	

R 

Adh2  (Canton) 
6F 

Est65  (MW2) 
vbw 
vg se 

B al dp b pr c px sp/Cy Est 	(9) 
C 1 	fu b H/LVM y bw st 

bvgcn ruhthstcusr 	
5

º 

bw on Pr ca/TMI M4 ri 

KALYANI, WEST BENGAL, INDIA: UNIVERSITY OF KALYANI 
Faculty of Science, Department of Zoology 

1 _1 ri-I- - 	 Chromosome 1 
	

Chromosome 3 

FRETBTJRG, GERMANY: 

Wild Stocks 	 5 
6 

1 Berlin (Marburg) 	 7 
8 

Chromosome 1 	 9 
10 

2 
a 	 y 	 vg 

w 
B 
y w ct 

se 



Multi chromo s omal 

501 bw;t 
502 v;e ro 
503 vg;se 
504 Cy/Pm;Sb 

505 XY / 	;bw;st 
(Sterilizer Stock) 

506 X.Y5/Y; vg; se 
(Sterilizer Stock) 

507 y apr;w;st 
508 y4v/sc Y�B 5 ;bw 
509 
510 tu 	;st e ro ca 
511 su-er tu bw;st er 

su-tu 

601 + S50 iso 60 
602 Canton-S 
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101 
102 
103 
104 

105 
106 
107 

ADELAIDE. AUSTRALIA: FLINDERS UNIVERSITY 
School of Biological Sciences 

115 y/y /sc8 	
S 	

205 fj 3 t/T(2;3)Xa 
116 y/X v8f1 SC 

8 Y
B3  206 tU 	

2 4 - 2 
B 117 I)sc8  dl-/i.9 207 31B 	

c 	L 2sp 
fulB sc 	

2 
208 vg4f SM2 , al 	Cy 

fu62/CB 118 v f B, XY/y it 	sp 
fu 	f /ciB 

a 	
a bb a 209 

nw 
Hia/T(2;3) 

w a 119 L 	
su-w w Sy ni 

6 	3 
XL .Y5 /y pn v 210 vg 

np 
y pn w

2 
 cmct 	n (tra Y) 5  211 vg 

oc ras 	v dy g 	f 120 Y 	/y w Y 	and 
od 51ar sw/Ins(1) Y2 	f 	

2 
Chromosome 3 

sc 	2d1_49 y v B 121 y 	spi cho 
4 

v f 	
a 122 In(l)9N y 301 e 

sÆ8 	In(1)S w bb/sc 	Y 302 Ly/D 
sc 	Msc) 303 ss 

2 
Chromosome 2 304 ss 

?.L/Y 	PiaChO 
ClBfy 	w 	ec cv 201 b cn c bw Chromosome Lj. 

cvf 	
2 	4 

202 btu 
N /dl_49 5y 	g 203 dp 	

t 	2 X  
401 ci2  

/asc/sc 	Y 204 fes dp 	p/S2  Cy 402 ey 
In(2)LR L 	sp 

108 

109 

110 
111 
112 

113 
114 

Chromosome 1 

READING, ENGLAND: UNIVERSITY OF READING 
Department of Zoology 

Chromosome 1 	 sc cv v f 	 Chromosome 2 
various r alleles (MS 
MS 	 Cy/Gla 

e 
y v f/sc cv v f 	bw 

Co 

WCh 	 m 	 vg 
m f 	 i(2)gi 

y w spl 	 N8/dl-49 y Hw m2  g4  
Bx3  

Chromosome 3 

e 
st 

a 
ss 
Sb/+ a 
e ss 

BHAGALPUR-7, INDIA: BHAGALPUR UNIVERSITY 
Department of Zoology, Drosophila Laboratory 

a I 
	

(’H 	rerrn a 9 
	

Chromosome 3 

Muller-5 	 vg 	 se Cu 

CB 
y w cv f 



24 cn bw;ey 
25 cn bwse 
26 cn bw;ey;se 

Inversion 

27 Muller-5 

SD 

28 SD-72 
29 
30 SD 
31 R(SD 	-1)-i 
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SEOUL. KOREA: YONSEI UNIVERSITY COLLEGE OF MEDICINE 

001 Oregon-R 

Medical Genetics Laboratory 

102 y w ct6  f1 	Multichromosomal 	503 y sc 51  1n49 Sc8 ; 

103 y 8cv v5f 	 d1bw;t p 
104 sc �Y�B /y f:= 	501 bw;st 	 504 y sc IqS yP; 

502 Cy/Pm;Ubx/Sb al Cy It sp/dp 
b Pm;ru h D In 
CXF ca/Sb In(3R) 

101 Muller-5 
	

zOl vg bw tu 

SEOUL, KOREA: 	EWHA WOMANS UNIVERSITY 
Department of Science Education 

Wild Stocks 12 	Sinchon (Korea) Chromosome 3 
13 	Yusoo (Korea) 

1 Canton-S 18 	cu 
2 Choonchun (Korea) Chromosome 1 19 	e 

3 Daijun (Korea) 
W 

20 	Sb 
4 Daiku (Korea) 14 	w 21 	se 

5 Koonsan (Korea) 15 	y 
6 Kwangju-Chunnam (Korea) Chromosome 

7 Kwangju-Kyunggi (Korea) Chromosome 2 
8 Namhai (Korea) 22 	ey 

9 Oregon-R 16 	cn bw 
10 Pusan (Korea) 17 	vg Multichromosomal 

11 Quelparts (Korea) 
23 	cn bw;e;ey 

SANTIAGO, CHILE: UNIVERSIDAD DE CHILE 
Facultad de Medicina, Departamento de Gentica 

Wild StocKs Chromosome 1 20 	bw 
21 	d 

1 Chilln 12 	B 22 	L 
2 Oregon R-c 13 	Bx 23 	L2/Cy 

3 Rapel 14 	my 24 	S/Cy;En-S 
4 Santiago 15 	V 25 	vg 

5 Swedish (free of inv.) 16 	w 
6 Valdivia 17 	w m f Chromosome 3 
7 Lima 18 	y 
8 Bolivia 26 	Dl 

9 Vizcachas Chromosome 2 27 	e 
10 Pomaire 28 	GA. Sb/LVM 
11 Antofagasta 19 	b 

29 se 

30  st 

31 ey 2 

Multi c hromos oma 1 

32 dp e 

3 wvg 
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SEOUL, KOREA: CHUNGANG UNIVERSITY 
Department of Biology 

Wild Stocks 108 rg 211 ci 403 ci gvl bt 
109 sc cv v eq 212 cn bw 404 ey 

1 Canton-S 110 sc cv v f 213 Cy/Pm 
2 Daekwanryung (Korea) 111 t2  214 ex Muitichromosomal 

3 Damyang (Korea) 112 t 	V f 215 ho 
4 Heuksando-1 (Korea) 113 v 216 L4  501 v;bw(1;2) 

5 Heuksando-2 (Korea) 114 w 217 L 502 w;vg(1;2) 
6 Kwangju-1 (Korea) 115 Wbf2 218 pd 503 M-5;Cy/Pm;Sb/Ubx 
7 Oregon-R 116 w h 219 pr (1;2;3) 
8 Oregon-R-C 117 

wcol 
220 vg 504 Cy/Pm;Sb/Ubx(2;3) 

9 Oregon-S 118 w 221 wt 505 Cy/Pm;D/Bd(2;3) 
10 Samarkand 119 w

e 
 bb /C1B 506 vg;se(2;3) 

11 Seoul-i (Korea) 120 y Chromosome 3 
12 Seoul-2 (Korea) 121 y ac V 

2 
Attached-X 

13 Seoul-3 (Korea) 122 y2sc mf 301 aah 
3d 

14 Seoul-4 (Korea) 123 y 	cv v f 8  302 bul 601 br ec/y 

15 Suwon (Korea) 124 Basc/y Sc 	y3  303 ca 
16 Swedish-C 125 Basc/y ac sn 	cn 304 cu Duplications 
17 Yangdong (Korea) 305 gi 
18 Dangjin (Korea) Chromosome 2 306 h 701 Dp(2;3)S 

19 Wonju (Korea) 307 p 
20 Ansung (Korea) 201 a px sp 308 ra Inversions 

202 ab 309 ro 
2 Vgnw 	ia/SM5, al Chromosome 1 203 al 	

2 
310 ru 801 

204 al bc sp 311 se Cylt 	sp 
101 B 205 b 312 ss 802 Vg /Roi, bw sp or 
102 bo 207 bw 313 st 
103 br 

Bx3  
208 bw ba 

4 
Transiocations 

104 209 BlcK, bW4Sa 	p2  Chromosome 
D 

105 cm or 901 T(2;3)Xa/Sb bx 
106 ec 210 c 401 bt 
107 fa 402 ci 

PARIS, FRANCE: UNIVERSITE DE PARIS 
Facult4 des Sciences, Laboratoire de Biologie Animale 

a 

Wild Stocks Chromosome 1 Chromosome 2 

Oregon-R B f b vg bw 
Brunoy Basc (Muller-5) Cy/Pm 
Champetire f vg bw 
Charolles v 
Marseillan v w Chromosome 3 
Montpellier w 
Paris 13 w isogenic + Dcxf/Dfd 
Tautavel Dcxf/H 
+ isogenic w e 

ry 
se 

st 
se st 
Wr 

Chromosome 4 

.D 	D 
ci /ey 

Multichromosomai 

Basc ; Cy/Pm 
Cy/Pm; Dxc f/H 



Africa 
Canton-S 
Erie, Pa. (isogenic) 
Nagasaki 
Ockley 
Oregon-RS 

Tanegashima 

cnbw 
5 2 

Df(2) bw s /Xa 2 
Ins SM1, 2 	Cy sp /dp b 

Pm ds 

Chromosome 3 

Sb/lITbx 
130  e s 

Chromosome 1 
Chromosome 4 

sc51BInS a 8 w sc 
sc8 .Y/In(1)dl-49, y B & y f:= pol 
ywm f 
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NAGASAKI, JAPAN: NAGASAKI UNIVERSITY 
School of Medicine, Department of Genetics 

Wild Stocks 
	 Chromosome 2 	 Multichromosomal 

Ins 	a12  Cy l 8 /dp b Pm 
d 1  ;Sb/Ub 	e;pol 

y so 	1n49 sc ;w;st p 	2 
sc B PS w sc ;kSMl,  al 

Cy 0 fd b Pm ds 	;Sb/ 
Ubx 	e ;pol 

X-Chromosome Lethals 

X-ray- & neutron-induced & 
spontaneous lethals, 
about 400 strains 

2-Chromosome Lethals 

X-ray-induced & spontaneous 
lethals, about 50 strains 

SEOUL. KOREA: SUNGUNKWAN UNIVERSITY 

Wild Stocks 

1 Canton-S 
2 Heuksando (Korea) 

3 Oregon-R 
4 Samarkand 
5 Yandong (Korea) 

Chromosome 1 

6 car 
7 sccvvf 

Department of Biology 

8 W 	 17L 4 a  
9w 	 18 vg 
10 y 	 19 wt 
11 y cvvf: 

12 al b c sp 2 
13 b 
14 bw 
15 cnbw 
16 ho 

26 pol 

Multichromosomal 

27 M_5;Cy/Pm;Sb/TJbx 
(1;2;3) 

28 Cy/Pm;Sb/Ubx(2;3) 
29 vg;se(2;3) 

Chromosome 3 

20 aa h 
21 bul 
22 h 
23 ro 
24 se 
25 st 

TUBINGEN, GERMANY: MAX-PLANCK-TNSTITUT FUR BIOLOGISCHE KYBERNETIK 

Chromosome 1 	 y ac V 	 Chromosome 3 	 Chromoso 

yvf 8 a 8 
lz 	 In(1)sc , w sc 	e 	 elr 

Xa 	 de D 
cc ptg3/C1B 	 Mc/T(2;3)ap 	 sv fey 

w 	 Chromosome 2 	 se 
a 

w 
a 	b 
w sc 	 ant(ro) 
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SEOUL, KOREA: YONSET UNIVERSITY 
Department of Biology 

Wild Stocks 18 t2  v f 33 cn bw 49 D17 3(3LR)ULx 130 , 
19 v 34 Cy/Pm JJbx 	e 5  

1 Canton-S 20 w 
ch 35 h 50 gi 

2 Damyang (Korea) 21 w 2 co 
36 L 51 Gl Sb/LVM 

3 Heuksando (Korea) 22 w 	sn 37 pd 52 h 

4 Kwangju (Korea) 23 y2  38 pr 
Pr cn ixSM5, a1 2  

53 H/In(3R)hp, hp 

5 Oregon-R 24 y 	cv v f 39 54 iv 

6 Oregon-R-C Cy it sp 55 jv H 	 h 

7 Oregon-S Chromosome 2 40 ru 
SD -72/M5, al2  Cy 

56 Ly/D 

8 Seoul (Korea) 41 57 Ly Sb/LVM 

9 Swedish-C 25 a px or it 	s 58 p 
10 Yangdong (Korea) 26 ab 2 

42 2  Sp/al 	Cy lt p 
 

27 al b c sp 43 Sp/In(2L)t, 1(2)R Chromosome 4 

Chromosome 1 28 al dp b pr bit bw 	44 wt 

62 
SM5 al 	Cy lt v  sp 59 pol 

11 bi ct 	g 29 al dp b pr2Bl c p 	Chromosome 3 
12 Bx3  sp/SM1, al 	Cy sp Translocations 

13 ma-1/y f:= 30 b it wxt bw 45 aa h 

14 Muller-5 31 bw 	
45a 2 	

4b bul 60 T(1;2)Bld/C1B 

15 rg 8 a 
32 bw 	sp 	47 ca 61 T(2;3)A1B18  

17 sc 	Ins w 	sc or 48 Dfd/In(3LR)Cx 

Multi-Chromosome 69 w;vg;2) 
70 y sc 	In(1)dl-49 w sc8 ;Cy/Gla(In 2LR)(1;2) 

62 al b c sp;ni cu ca(2;3) 

63 bw;st(2;3) Lethal Stocks 
64 Cy/Pm;Sb/tlbx(2;3) 

65 M_5;C4Pm;Sb/tJbx(1;2;3) 71 200 lethal second chromosomes isolated from 
66 Ins y 	;Cy/Pm;D InCXF/Sb(1;2;3) three Korean populations 
67 ptg;px 	d;su pd(1;2;3) 72 200 lethal third chromosomes isolated from 
68 In(1)sc 	wa;Cy/Bl  L(1;2) three Korean populations 

CAMBRIDGE, ENGLAND: CAMBRIDGE UNIVERSITY 
Department of Genetics 

Note: Only stocks unavailable elsewhere, or not readily available in U.K., are listed. 

Thoday’s high sterno- Chromosome 2 	c(3)tr/Ubx130 	 Wild Stocks 
pleural chaetae stocks 	 ye h eyg cp 

4 1(2)gi a px or/SM5 ye h eyg cp (Oregon background) Dronfield 
vg6  
vg 	 Chromosome 3 
dpi 	

24 
dp2 	 gle 
PAD 	 g163f6 

gi 63 a 14 

Histon 
Multichromosomal Balancers 	Barton 

130 	
Aries 

FM6;Pm;Ubx 	; on Oregon: 	Southacre 
(Selected) 

SM5;TM3; on Oregon:(Seiected) 
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HEVERLEE-LOUVAIM, BELGIUM: THE UNIVERSITY 
F.A.Janªsens Memorial Laboratory for Genetics 

Inbred Temperature Lines 

1 line raised at 25 0C for 203 generations (Abeele-Belgium) 
3 lines raised at 18 C for 140 generations (Gabarros-Spain), duplicated at 25°C  since F110 , 

now at F 
1 line raised a

17
25°C  for 311 generations 

4 lines raised at 18 ° C for 166-178 generations, duplicated at 25°C  since F10 , now at F 203  

Note: These two last items came originally from the Department of Botany and Plant Pathology, 
Pennsylvania State University (see DIS 34). 

LTA 1-1 Q+l..-- 

Abeele (Belgium) 
Canton-S 
Chicago 
Gabarros (Spain) 
Oregon 
Swedish-B 
Urbana-S 
Watou (Belgium) 

( in rrsn, rserwn a I 

B 
gt-w a  

in Chromosome 3 
V 

w by 
a 

w ca 
cp in ri p 

Chromosome 2 e 
h 

b iv 
bw ri 
Cy L /Pm ro 
ho 

2 
rove 

sp 2b12  ru h th st cu sr e 5  
stw ca (rucuca) 
vg 

su-Hw 
ye 
vejvh 
vevhH thstcusr 

e ro ca (vecuroca) 

Multichromosomal 

b; ro 
e; vg 2 
ri;stw 
W; ri 

LONDON, W�C�1, ENGLAND: UNIVERSITY OF LONDON 
Birkbeck College, Department of Zoology 

Same as for DIS 43 

MELBOURNE, VICTORIA, AUSTRALIA: LA TROBE UNIVERSITY 
Department of Genetics 

cHrryiiro -,nio 0 

al dp d b c px sp/Cy sp 

Chromosome 3 

Multi ch romo s oma 1 

Basc;Cy ds 33’ /Pm;H/Sb 
vg; e4  
bw;st ss 

i,j-ii -q 

Various Victorian stocks, 

derived from single 
inseminated females 

Chromosome 1 	 ss -e 11. 
ruhthstpp  cusre s  

sc cv v f 	 ru h th st Cu sr e 5  ca 



-LU Sp 	 romosome 1’ 

dp 
b 	 402 ciD/Ca 

b vg B 	
403 Scn/ey 

Cy/vg 	 404 sv 
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TOKYO. JAPAN: TOKYO METROPOLITAN UNIVERSITY 

Wild Stocks 

Oregon-R 
(isogenic-412) 

Samarkand 
(isogenic-523) 

44 Strains maintained 
by mass culture 

202 

Department of Biology 

118 1()74FH6, y31d 
	

218 M(2)S11/Cy bw 	312 

Sc w 	 221 vg. 	 313 
119 car 	 222 vg 

EK 

V9 	 315 
Vg1 2 316 
vg/SM, al Cy 317 

it  

u S 

vg4Roi, bw sp o 318 
vg Hia/M5, al 

Chromosome 1 204 
206 

101 B 	
bb 

207 

103 bbY 208 
105 f B’  B’ /y f: 

107 m31 	
a 8 

108 5C 	B InS w sc 	209 
(Muller-5) 210 

109 sd mc 211 
110 v 212 
111 w 213 
112 wrn 214 

113 W 

a 
a 215 

114 w m 

115 
w 

216 
116 y 

117 ywrnf 217 

224 
225 
226 

al dp b pr C px 
spCy pr (all) 227 
ap /Cy 228 
bw 
on 230 
on bw 231 
conditioned 232 
lethal/Cy 233 
(Yoshida) 
Cy Chromosome 3 Muitichromosomal 

dp bw 
x 491 

d 301 Bd 	/Sb 501 	b;tx 

L52 	
no 

302 Bxl/Payrie, Dfd ca 
L 	_g 303 c 1  Deficiencies 

1(2) 	/Cy(NozaW) 306 
e 53b1 

701 	Df(2)S4/SM1, a1 2  1(2)mat/S5, al 307 Gi 	H/LVE 
it v Cy sp 308 Sd/1(3) Cy sp 

702 	Df(2)/1, a1 2  1()me/SM1, a12  Cy (domi. vg-) 
sp 
M(2)S7SM5, a12  Cy 

309 
311 

se 
ye 

Cy sp 
703 	Df(2)vgC/Rvd 

it 	5P 

N-X/Xa 
i(3)tr Sb 
(3R) ITbx 
ry 
ca 
ru h th st Cu 

S 
sr e ca 
cd 

Chromosome 2 

HELSINKI, FINLAND: UNIVERSITY OF HELSINKI 
Department of Genetics 

See DIS 43:53 

C1B/w m f 	

.,.,. 

 

LEEDS, ENGLAND: UNIVERSITY OF LEEDS 
Department of Genetics 

’ -’i-S S_SSSS-S-SSS_-S-SS SS 

gr 
ma-1 
W 
a 

W 

wmf 

bw 
cn 
dp 

vg 
cn bw 

Chromosome 3 

e 
ry- 2 

st 
se op e 

Multichromosomal 

y bw st 
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MELBOURNE, AUSTRALIA: 	UNIVERSITY OF MELBOURNE 
Department of Genetics 

Chromosome 1 138 Chromosome 3 

101 w 58c 
139 /Y 

301 se 51k 
102 w cvvfl 302 se 

103 
e-2 140 w IY a 

303 ss 

104 
sat 

w 
a 55k 

 
w 	ec cv ct v f 304 st 

los w 141 305 ry2  

106 v In(1)dl-49, tyl bb 306 ry 

107 pn 142 307 e4  

108 ma-i bz 
In(1)di-49, tyl bb 308 e 	ro 

109 m-1 143 I 
B I 

309 ro ca by P 	S 

110 (originally Y y2 w67 310 h p 	e  

111 y 	w 	(originally y 	w ) a 
144 

/ BsYy+ 
311 L/D 

112 312 GlD 

113 YsaY  145 S 2   	/BsYy+ 313 Dl /In(3R)C, e 

114 w 	v y 	B 314 Sb/I(3R)Cx, n 
115 cr b 146 5 	 s 	+ 315 Sb e 	ro/In(3R)Cx, D 

116 y 	sn 	B R(l)X, v f /B 316 Sb IThx/Xa(T 2:3) 

117 ct V 147 c2 	/Bsyy 317 Tp(3R)Vno/H 

118 bi ct 	g2 R(1)X 	, y B 
119 b 	s 	x 148 7 	

c2 
Chromosome 4 

120 y 	w 	e 	cv ct v f (on- R(1)X 	, 	v 

ginaily 	a ec .. .etc.) L 	a 
149 T c2 

R(1)X 	, y B/ 
401 ci 

ey2  121 In1sc5 	B In(1)Sw 402 

sc 	(ier-5) 	a 
150 T 	

/Y 
403 po D 

122 In1sc 	in(1)S w lh B car bb 404 ci2 ley  D 
sc 	f3Muller-5 non-Bar) 151 T 

/ 
405 
406 

Ce 
ley 123 o 	ptg /In(1)C1B (Bar) a 

lh B car bb spa 
R 	n 

124 ec cv ct v f/In1) 407 ci ey 	. sv 	gvi 

CB (ultra-Bar) Chromosome 2 

125 
24 

N /In(11-49, 	m 	g 2 
Multichromosomal 

126 In(sc 	/R(1)X 201 cn 

127 v/Y 202 el 501 v;w 

128 "sz" y;x .y5 /yL 203 ho 502 s 	;pol R 	n 
129 "sz" y’ 	w(X.Y/Y) 204 j 503 y ;ci ey 	� sv 	gvl 

130 In(1)ENy 205 bw 504 bw;e 

131 

	

8 	a 
In(1)sc 8 , y 

8 	
sc 	w 206 vg 505 vg;se 

132 In(1)sc 4 , 	sc 	v f-car 
m4 	b 

207 bw baS2d 507 Cy/Pm;H/Sb 

133 In(1)w 4TY 208 bw bs 08 vbw
â
e 

134  In1)sc 	sc 	, y sc 209 cn bw 509 y 	w;bwst 	S 	Lie) 
sc 	cv v B/C(1)DX, y 210 px sp 510 "sz" bw;st(X.Y/Y Lc 

"sz" vg se(XS/Y 	) f/B5Y 211 vg pr 511 

135 
S1.L 	4.R 

In 	so 	, 	sc ,1)sc 212 fj wt/Xa(T 2:3) 
sc 	cv v B/C(1)RM, y 213 b cn vg Wild Stocks 

fly  214 cn px sp 

136 In(1)r3t, y rsar 	b/ 215 b cn c 42 
601 
602 

NEL + S 50 iso-60 

C(1)RIn(sc 8a sc 216 Df(2)Px /Cy L 	sp 2 
	3 

MEL (Canton-S) 

+S, y 	so 	sc 	w 	B 217 12)g 	cn bw/Cy al 	it 

137 L 	sp 
2  218 1(2)gl cn bw/SM5, al 

Cy ltv 	2 



Algeria 118 
Amherst-3 119 
Boa Esperanca, 120 
Minas Gerais, 121 
Brazil 122 
Canton-S 123 
Crimea 124 
Curitiba 
Florida 125 
Formosa 
Gruta, Argentina 126 
Hikone-R (resistant 
to BHC, DDT, para- 127 
thione, nicotine) 128 
Karsns 129 
Kochi-R (resistant 
to parathione) 130 
Oregon-B. 131 
Salvador, Bahia, 132 
Brazil 133 
San Miguel, Buenos 134 
Aires, Argentina 135 
Stket 136 
Thnnelgatan 137 
Ultuna 138 
Orebro 139 

140 
mosome 1 141 

142 
B 143 

8 144 
BB car/ so Yd’ 145 
y f:=/sc Y 146 
fB/yf:= 147 

ec ct v fly 148 
149 

ct 150 
cv 151 
cv sn3  152 
ec 153 
ecctvg 154 
ec ct v f 155 
f 156  
f B od gar/y f: 157 
f BB/sc ° d 158 
y f;=/sc Y 159 
.P i 1 	 160 

fJ 

115 f od sy car 

Wild Stocks 	 116 
117 

1 
2 
3 

4 
5 
6 
7 
8 
9 
10 

11 
12 

13 
14 

15 

16 
17 
18 
19 

101 
102 
103 

104 
104 

105 
106 
107 
108 
109 
110 
111 
112 
113 

I ILL 
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0 

UMEA, SWEDEN: UNIVERSITY OF UMEA
0  

Institute of Biology, Department of Genetics 

f fu/y f:= 161 
92 (Sweden) 
g 	B 	m4 162 
In( 1 )w 
lz/C1B 163 
ma-1/y f:= 164 
od car 165 
rb ( 	rcht) 
xb 	- 	cvv 166 
f3  /y f:= 167 
rb cx 168 
(Helsirs) 169 
Sc z W 	ed 
y f:= 170 
Sc Zm;led 171 

a 	8 172 
sc 	B Ins w 	so 
(Mler - 	8 Chr 
Sc,) 	InS w 	sc 
Sn’  201 
sp-w2  202 
SP_Wa 	a 203 
su-W W 

vg 204 
w 205 
wcv 206 
w cv3sn3  207 

Wa sn 
w 4su-f 208 
WbfIYSf. 209 

Wbf2f 210 

Wbl 
WBWX  
Wch 211 

Wco  WY 

co 	2 212 

w e2 
w e2 
Wh 	en-w 

e 
 /y f: 

Wh 301 

Wh ct 302 
w. 	

cv/y:= 303 
w 
sat 

304 
W 

y 305 
yectvf 306 
y rst 	ca 1  

Yaf EW5c 	B InS 307 
W 	Sc 308 

YaSC 51 8 B InS 
W Sc 
2 	a ch 

y Sc w w 
f/y w 

3. 

ch 
Y2 
	W 

2 	a a2 ch 
31 SU-W W W 

sl/K f: 

2 w  
2 w  W 

2 wbfec 	3 
y W splsn/ 
y f: 
z 

a3 
/y w 

bw 
al b c sp 2 
al b c sp/al 
In2L)Cy 
bW 
Cy/Pm 
Cy/ S 
fes Au It/al 2  
Cy2lt 
nw ICy RNS 

2 
S4  Cy pr Bl cn 
L bw spun NSL 
InNSRpxflp 2 
S sp l5  p 
Cy it L sp 
vg 
vg bw 

omosome 3 

ca 
c, 

InP 
Inv Cx F1  D3 /Sb 
I3R) 

Az s-u (=spontan 
Up9ala) 
kar 
ri SS 

309 ri 
310 ri 	ss 
311 ro 
312 ruhst p 	ss e

S 

313 
314 ry 
315 - ry 	cd 
316 se 
317 ss 
318 st 
319 stp 
320 st ry 
321 st ss e 

(- k 	- - - 	) I. 

401 	POlCat 
n spa 

402 sv 

Multichromosomal 

501 W jSuW/CY(l ; 2) 
502 w0°  ;bw(1;2) 
503 We;cr_u/Cy(1;2) 

504 Y’ Y36pl;Cy; 
Ubx 	/Xa(1;2;3) 

505 bW;cd(2;3) 
506 bw;st(2) 
507 cn bw;e (2;3) 
508 Cy/S;D/InP(2;3) 
509 L sp;th(2;3) 
510 L2/+, sp;th(2;3) 
511 sp;th(2;3) 

Deficiencies and 
Dunlications 

601 Sc z Df(1)W25845/ 

FM4 
602 Df(1) 258-45,  ,yW 

sidm;Dp(1 ;3) 
W 	/31 

603 Dp(1;4w 
604 Dp(1) /y W f: 
605 Dp(W/w)/y f: 
606 DP(Wbf/Wa 
607 sc Dp(1)z15/y 

w 
608 z DP(Wa4 /Wa )/Y f: 
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Trans 1 ocat ions 

701 T(1;4)w
m5 	

ey R  
702 T(2;3)bw 	/Cy 

Triploids 

2 	a 
31d 	8 

801 y  sc 	ec/FM6, y 	, sc dm B 

THESSALONIKI, GREECE: UNIVERSITY OF THESSALONIKI 
Department of General Biology 

Wild Stocks v vg e 
m bat Bd 

Oregon-K f px 
Berlin B bw Chromosome 4 

Chromosome 1 Chromosome 2 Chromosome 3 ey 
ci 

Cy ye 
pn dp se Special Stocks 

w cl th 

Wbf b gt Muller-5 
cm XXY 4  

fan pr ss Cy L 1Pm 
sn cn Cy/H Pm/Sb 

SEOUL, KOREA: SEOUL NATIONAL UNIVERSITY 
Department of Zoology 

Note: Stocks unchanged from DIS 43:46 with the following exception: Added: e 

BRIGHTON. ENGLAND: UNIVERSITY OF SUSSEX 
Biology School 

Wild Stocks gt w a 
a 

e ss 
ca K pn te 	bilat 

Oregon-K y pn ry 
Oregon-S C(1)BM, y pn/dor se cp e 
Nettlebed 
Edinburgh Chromosome 2 Chromosome 4 

K 
Chromosome 1 ab ant e K 

vg ci ey 	
cat 

ma-1 x y f:= Ci D/spa 

M5 Chromosome 3 
V Multichromosomal 
w Sn m Rucuca 

2 
w m f Sb/+ 5M5/Bli ;st/st 

tu bw;TM3/sb 	2 
L(2)gl cn b/SM5 al 

Cy lt vsp 

Tumor Strains 

tuKB 3 
tu 
tu 55 g 
tu 48a 

su-tu 
tu bw;+ 
tu bw;st su-tu 
tug  
tu Edinburgh 
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LEIDEN. THE NETHERLANDS: GENETISCH LABORATORT[JM DER RIJKSUNTVERSITEIT 

216 Kr/C 8  403 
217 M(2) 	/Cy-0 404 
218 px sp 405 
219 pys 406 
220 sca 407 
221 Sp/In(2L)t, 1(2)R 408 
222 vg 409 
223 vg bW 410 
224 vg oph 411 

412 
Chromosome 3 

TAN 1- �qt. r(-kc 

1 	Kolmar 
2 	Leiden 
3 	Westland 
4 	Madeira 

5 	Alicante 

rHr-nrr 	I 

101 B 6 	2 
102 FM6/sc ec cv ct v s f 

car bb 
.103 cv 
104 ec 
104a Hw49c/FM6 
105 lzCh/Muiler_5 

106 rn 
107 Muler-5 
108 sn 
109 v 
110 w 
111 w B sn 

3  112 w cv sn 
113 w: = and 
114 w. = and 	

a 

115 y su-W a a  su-f 
116 y 8  and sc ct V wy f car 
120 	

g 

Chromosome 2 

201 aidpbprcpxsp 
202 al dp b pr c px sp/Cy 
204 Bl6 /Cy 
205 bwD g 
206 bw 
207 	

M 57c 

207a bw 	/Cy 
208 cn 
209 cn bw 
210 on bw Kr/SM5 
211 cn bw vg 
212 cr 8n/Pm 
213 Cu /Pm 
214 dp 	, 
215 dp stw bw 

301 BdG/In(3R)C 1(3)a 
302 bx3  bxd pXa 
303 Df(3R)bxd /In(3LR)Cx 
304 e 
305 fz 	10 
306 Gl/lThx 
307 h 
308 h gs th  
309 H5/Thx 61d 
310 Hu bx bxd pbx/Tm 1  M 

ri sbd 
311 id 
312 ltl/Tm3 
313 ltr/ sr In(3R)M4  
314 Ly/D 
315 Mb/Sb 
316 pyd 
317 R/TM3 
318 ro Bd ca/In(3R)C 13)a 
319 rLlhthstcusre 
320 ruhthstcusre Pr 

ca/TM1  M4 ri 
321 sess k e 5  ro 
322 ss 

aB 
323 SSak 
324 ss 
325 st 130 
326 Ubx /sb 
327 ye2  
328 ye2  
329 ye se 

(i},rrnirni 	Li, 

401 arS?d .D 

40 	
57g °’D 	pal 

2 ar lob spa ID 

D 	pci 	cat 

ci 

ci sp 	/spa 

D-G 	pal 	cat 
ci 	spa 	/spa 
ciw  
Df (4 )M-4/ Sturt-4 

o 
eYR 

pt 

ey pal 
spa 
several x ray-induced 
lethalson chr8mosome 4, 
over Ci or ey 

Multichromosomai 

501 Cy/Pm;D/Sb 
502 Cy/Pm;Ly/D3130 	Ft 
503 Cy O/Pm;Ubx /Sb;ci ey 
504 dor/FM6;TM3/Sb 
505 ec br;ix/y 
506 ey/Sb;ey 
507 Hw 9C/6/3 
508 Mulie5; Ly/TM3 
509 or 1 

510 sc 
	
In waSCB;sMS/Bla; 

SbM3 	a 
511 SC 	Ins w sc/6;sM5/ 

Bla; Sb/TN3 
512 v;cn 

pol 
513 vspa 
514 yaC/k 

515 y;bw;ston 	C y;Ubx130  
516 y;ec W spl 	

Xa 
517 y;se 

A1+r 	Y’ 

"sterlizer +" 
552 Y/X.Y;spa 

p0– 
 

"sterilizer spaP0lht 
553 	

C1 �  5 
;vg;spa pal  

pol 
"sterilizer vg;spa 	" 
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BERLIN-DAHLEM, GERMANY: 	INSTITUT FUR GENETIK DER FREIEN UNIVERSITAT BERLIN 

Wild Stocks 14 v 30 L2/Cy Multichromosomal 
15 W 31 tu 

1 Berlin wild K 16 Wbf 32 vg 43 	bw;st 
2 Berlin wild B 17 We 44 	cn;s 1  
3 England 18 w Chromosome 3 45 	vg 

19 w sn 
W0°  sn2  

	

a 	8 
46 	sc 	B InS w 	so 

Chromosome 1 20 
ch 33 bx 

r-L In 	SM1, al 	C 3k 
21 w 	y 34 D. sp /dp b 1 	ds 

4 B 22 wy 35 e C Sb/Ubx 	e ;pol 
5 C1B/+ 23 y5 v v8f 36 jv s 47 
6 car 24 y 	so 	B f 37 Ly/D 48 	y 	sc 	B f In(1)49 
7 cv In(1)49 lz 5 38 ri v;bw;e;pol 
8 f 25 y  39 st 
9 In(1)49 ty-1 bb / 26 y y:/+  40 Tu Selected for DDT- 

y v f car:= Resistance 
10 1(1)/7 y Hw w Chromosome 2 Chromosome 4 

In(1)49 lz 49 	Berlin wild, DDT- 
11 m 27 al dp 41 

R 
ci2ey resistant 1 

12 sc 3 c ct v g a f 	
8 

28 b cn vg 42 ey 
13 so 	InSBw 	so 29 bw 

TORONTO, ONTARIO, CANADA: UNIVERSITY OF TORONTO 
Department of Zoology 

Wild Stocks y Chromosome 3 Closed-Y 

P1 I Oregon-F 
ywm 
w m f e5 

L01 	
w Y 	& y v f 

Ives Oregon-R se 
M Oregon-R Chromosome 2 se ss Attached-XY 
Canton-S st 

b - 2 
V f B, XY/y 	SU-W 

Chromosome 1 b pr c Multichromosomal w bb 
b vg bw 

Basc dp Cy/Pm;H/Sb(2;3) Inversion-X 
so v f S/Cy se;dp(2;3) 
so cv v f vg v;bw(1;2) In(1dl49, y Su-Hw Hw 
v vg bw m 	g /y w f;(nub/+) 

SAPPORO, JAPAN: HOKKAIDO UNIVERSITY 
Faculty of Science, Zoological Institute 

Wild Stocks 	 Chromom 1 	 0 

Sapporo, Japan 	 w B 	 Cy 
w 	 on 

vg; se (2; 3) 
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LEIDEN, THE NETHERLANDS: STATE UNIVERS ITY OF LEIDEN 
Department of Radiation Genetics 

Wild Stocks 

Hikone-H 
Samarkand-568 (inbred) 
Florida-10 
Florida 26_24 
Berlin wild (inbred) 
Oslo (inbred) 
Iso-Amherst (inbred) 
Oregon-R (inbred) 

flhrmqrynp I 

26_LI8 
car 6 
	

3N/yf: 
cm 	sn/ywf: 
cvf /Y f:= 
y2B/y f: 
g 
pn 
ras dy 
rb 

Attached X-Y’s and Altered Y’s 

yS.x.yL In(i)EN dl-9 Y5  ./y.XY;bw;e;ci ey 

i 	 Mi/ySi sc Sii 

car ods f g dy v ras m ct cm rb ec w 
sg ("Maxy ne") 

B 	w ct /y f B:/sc 	 D 
sc Y/y In_49 8B;bw & Sc Y/y f:=;bw 
YLhr f:=/sc Y 
y /xy ;bw;stp (sterilizer) 
LC s 

Y /xy ;cn bw;c (sterilizer) 
Y bw +/y v;bw 
XY In(i)EN y;st (no free Y)("multi female 

stock") 	 + 
Y5 .X In(i)EN B f v y.yLy & y v bb:= (no 

f ee Y) 
s.Y /sg w PB 1n I & y f: 
I /y ct f�Y & y f: 

Chromosome 2 
sc ec et v g f ("I-pie") 
ywmB 
In 

y2wcvVf
, 

3v ma-i 
sn 

Inverted Chromosome .1 

ff 
fI}) 	 58K 	Mi 1 5C S1L IL19 ptg 5 c rs 	TL B /MS 

In(1)scSlLsc8R+S, sc 51  sc 8  wB(M-5 or "Basc") 

In(i)scSiLscSR+S, sc 	S 9, y  9 x2 
In(1)scSlLsc8R+dl_L9i 	8 

sc 	sc s 	B/y f: 

In(i)scSlLsc8R+S, c 	Sc y s Boc ptg 

In(1)sc 	Sc +di_49, sc 51  Sfl 	sc /y f: 

8 a In(i)sc Sc 
b 	+ 5’ 	

sc sc 	B/C(1)4, y 2  

	

su(wS 
a 
 R hr 	("S-5") 

In(1)sc8L 	, so 	1 v B/y f:/B 5Y  

In(i)sc 	di-9, sc 	y sc v f B/i 259  y 
m f/sc Y ("Biny") 

Closed X 

1C2 B/y f: 	
8 

1C2 B/y f:/sc  I 

b cl pr lt ltd cn a px bw pd/Cy 
a px bw pd 
bw 
pd 
b ci 
b pr vg 
vg 
dp 
dp b c bw 
dp1sw bw 
dp 

V 
Cy cn bw/S sp cn bw 

CyBi L 	2 
dp 

X 
 sp c/S Cy In Cy en  

M 33 a/al In Mis Cy cn sp 

Chromosome 3 

Mio/In(3R)Sb 

3 
St 
e 
St sbd e 

S ro ca 

flhrrm Li. 

.D 	Cat 
D  ci/sp 

ci /ey 
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Multichromosomal 	 In(1)sc S1L , sc 
8R

+ dl- 	
Si 8 

49, y sc 	sc /sc8Y;bw; 
st pp 

S1L 8R 	 8 bw;s 	 51 1 	 In(1)sc 	sc 	+ dl49, sc 	sc y/sc8Y;dp 
dp;e5 	 bw;st pp  & y f:;dp bw;st p 

dp;e S1L 8R 	
4 	

51 8 
	

dp bw;st p  e 
In(i)sc 	Sc 	dl-49, y sc 	sc dp b cn bw dp bw;e 

cn bw;eSlL 	 y Hw In-49 BM1/sc8 8R 
+ dl 	

Si 8 	
Y;twi bw;st-59 & y f:; 

In(i)sc 	sc 	- 49, y sc 	sc .Cy/B1L2 	twi bw;st-59 
Cy/Pm;CxD/In(3R)sb 	 In-49 v ct 

nS
;ru L D In CxF/M4 Ins 

CHIEA-SHI, JAPAN: NATIONAL INSTITUTE OF RADIOLOGICAL SCIENCES 

Wild Stocks 	 sc8Y B 5/c 51B 1n49 sc 8 & y f:= Multichromosomai 

y & YN Y 
Oregon-R 	 v f B/y 5 _a a bb 	 CyPm;Sb/Ubx 
Canton-S 	 sc2Y/1n49 B & y f:=;bw vg;e 
Swedish-C 	 Chromosome 2 	 X 	& 

y sc8  1n49 sc 31;bW;st 
Chromosome 1 	 CyPm 	

2 2 	y sc 1n49 sc ;dp bw;st pP 

si 	a 8 	 dp Sp cn bw sp/3 (is )Cy, InL y w m f;sp 
808 B Ins w sc (Muller-5) 	cn bw sp 
sc Y/B & y f:= 

BIRMINGHAM, ENGLAND: THE UNIVERSITY OF BIRMINGHAM 
Department of Genetics 

12 vg 

13 bw 
14 b cn vg 
15 dp cn bw 

Chromosome 3 

16 se 

17 
18 st 
19 st pp 
20 secpe 
21 ruhthstcusre ca 

22 ey 2 

Multichromosomal 

25 v;cn 

Inversions 

26 C1B/+ 
27 Muller-5 
28 M4 Sb e/H e 
29 Cy Lm;H/Sb 	

a 8 
30 y s 	B 	w8 SC 

31 s g /FM6 y 	 so dm B 
32 M34 Dfd ry /M ns ri sbd 
33 Ins(L+2y cn /Iti(2LR)Pm 

al ds 	it bw ;In(3LR) 
DcxFD/5b 	

2 
34 y;Ins(2+2R 	cn /In(2LR) 

Pm a! ds 	ltbw 
In(3L)D, n/Sb 

Attached-X 

1 Edinburgh 
2 Wellington 

3 Florida 

Inbred for 70-700 Generations 

4 Oregon 
5 Samarkand 
6 	6C/L 

7 B 
8w 
9 wmB 
10 yvf 

23 v;bw 	 35 yxw 
ii cn 	 24 vg;st pp 	 36 FM6;TM3 Sb Ser y 
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PORTO ALEGRE, BRAZIL: UNIVERSIDADE FEDERAL DO RIO GRANDE DO SUL 
Instituto de Cincias Naturais, Secco de Gentica 

Chromosome 3 

Buenos Aires 
Oregon 
Leningrado 
Brisbane 
Eldorado (Rio Grande 

do Sul, Brazil) 

2 
pm 
w 
e 

Wbl 

w  
w 2  
ra s 

f 
so cv v f 
y  

y 

pr 
ltd 
cn 
bw 
pd 
vg 
L 
dp 
st bw 
vg st 

p 
e 
se 
e se 

PRAGUE. CZECHOSLOVAKIA: INSTITUTE OF EXPERIMENTAL BOTANY 

Wild Stocks 

Oregon-K 
Suchumi 

Basc 
"C-25" y v f.= 

se y Y BIns(1) 	Chromosome 2 	 Chromosome 3 
dl-49, B , 1 Ji 
gi g 	 b cn vg 	 rucuca 

sc Y B 5 /y cv v fly: 	on vg 	 se 
Cy/B1L 	 W 

Winscy 	 dp b on bw 	 W se 

c/() 	f�yS 	
Multichromosomal 

bw e po] 

VARANASI, INDIA: BANARAS HINDU UNIVERSITY 
Department of Zoology 

	

Si 	49 ns 8 
sc B In ct sc 	 seh 

ss 
Chromosome 2 	 Ly/D 3  

vg 	
tXi 	

Chromosome 4 
g49_dp 	ab2 2  /Sl Cy1In 	L 	

2 
B-fes ms(b)cn sp/dp x  Cy cn 

t 	
ey 

W 13-S fs S ms ta cn nir crs /dp 	ci  

Cy n 	
2 

g67-ls dp 
2 
 ms2ta cn crs/S Cy 	Multichromosomal 

BcnL 	
2 	 + + 8 	D + 

945-dp Sp cn bw np/S (lst)Cy, In fs 13-y acscD Y/y B;bw ;st d 
LcnbwspCyD 	 &f:;bw 

j 102-Y°  X In EN 1n49 y Y;st(no-
Chromosome 3 
	

free Y) 

Wild Stocks 

a) Canton-S 
b) Oregon-R 
c) Kerala 

C1B 
c-2 

X. 
1 

w 
a 
bl 

w 
e 

w 
co 

w 
se cu 



1 	Canton-S 
2 Chieti-v 

3 Crkwenica 
4 Gaiano 

5 	Jaslo o.g. 
6 Moltra sic 

7 Oregon-R 
8 Pavia 

9 	S. Maria 
10 Sevelen 
11 Suna 
12 Uibana 
13 Vaidagno 
14 Varese 

-1 

26 b en 
27 spapx 
28 ab 
29 bcnvg 
30 bits 
31 bit 
32 bsp 

33 bwba 
34 c wt px 
35 en 
36 cnctpx 

37 dpclb 
38 ft  

39 11 
40 net 
41 S.. 
42 so 	b cn 

C  
15 5B3 

43 802 
16 N 2  44 

2 
sp 	bs 

17 ptg 
18 sc ec ct v g f Chromosome 3 
19 v 
20 sd 45 cp 
21 46 g13  
22 w 47 mh 

23 
we 

48 mwh se 
24 y  49 mwhrissk 

25 od e 	ro 
50 semi mwh ri 

ss K e 	ro 
51 ru 
52 ye 
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MILANO, ITALY: UNTVERSITA’ DI MILANO 
Istituto di Genetica 

Wild Stockr 
	

Chromosome 2 
	

Muitichromosomai 

60 Cy Sp/Pm 
61 Cy 
62 Cy en bw sp/Gla In LR 
63 Gia/spd gt.-4 

Inversions Chromosome 3 78 tu Al 
79 tuBi 

65 H/Sb sr In(3R)M4 80 tu B3 
66 itr/Sb sr In(3R)M4 81 tu Cl 
67 M4 ca/ni cu ca 82 tu C2 
68 ye h th C3 G Sb IJbx/st C3 83 tu C3 

Gca 84 tuC4 

85 tu C5 
Multichromosomai Inv. 86 tu D C 

4 87 tuSo 

69 Cy L 	 sr In(3R)M 88 tu Aspra 
70 

~sp/Pm;H/Sb 
y;Cy 	sp/Pm;HSb sr In(3R)M4 89 Freckled/Curly 

71 y sc 	1n49 sc ;bw;st pp 90 q 156 melanotic 
91 e 144 melanotic 
92 lm 

93 Ind 

54 px4  oo;ru iv se st ca 

Inversions Chromosome 1 

55 C1B/+ 
56 C1B y/y gg 

24 
57 1(1)7/di-49 y hw m g 
58 Muller-5 
59 Muller-5/lozenge 

Inversions Chromosome 2 

72 Df(2)Px2  Df(2) 
Px~ bw spSM1, 
al Cy p 

73 Df2)b 	Df(2) 
bw sp fXa 

74 Minute(2)Bidges 

75 M(2)33a/a 	I 
Mis Cy en sp 

Special Stocks 

76 "sz e" 
& y v f;e 

77 "szW" YLc/XwYS 

SAO PAULO, BRASIL: UNIVERSIDADE DE SˆO PAULO 
Faculdade de Filosofia, Ci6ncias e Letras, Departamento de Biologia Geral 

Wild Stocks 	 Chromosome 1 	 Chromosome 2 	 Chromosome  

Oregon-R 	 B/C(1)DX, y f 	 al b c sp 	 See DIS 43:47 
Oregon-R-C 	 Muller-5 	 al dPtb  pr C 	

sp  2 
Swedish-C 	 Pin y /SM1, al Cy sp Muitichromosomai 
Samarkand 	 Cy L/Pm 

See DIS 43:47 
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PARIS. FRANCE: UNIVERSTI’E DE PARIS 
Facult4 des Sciences, Dpartement de Gntique 

Chromosome 1 cn Chromosome 4 z XX ec, 	
13G2 

w 
2 a 

vg 
2 

yfy, 
g cn,bw ey yfXXz,w 
y dp, b y f XX y;z a 

	
w  a âESP1 

ct vg, bw Multichromosomigues y f XX y 2 	w 
M b, vg, bw yfXXX 
sc, 	cv, v, 	f B, su- B 1O5 	2 	L 26L - 

	/y, m N , 	g Y, ct, t Chromosome 3 v, bw a 	
Cx, D/tra 

Y, m, g w, se 
Cy/Bi L 

Y, 	z, ct Ble W, St 
DcxF/Dfd 

Y9 Va m, f Wr v, se 
Cy/P1, H/Sbc 

Y, w , cv, v, f cd bw, e 
] 

v 	 � e bw, st 
Tft/Cy 

P b, 	se 
CZ38=Cy/da 

Chromosome 2 se V 	Cfl 	st 
C381 = Cy/da, lzl st se, dp, b 
dl-49, f 

e9 
ca, K-pn y, v, bw 

dl-49, y, m, v, f 
p,e 

M5 st, se Accidents Chromosomigues 
Df(1)z6/Dp(1_1)z 

bw se, e 
3/+XX B Dp(bw , y)v;bw 

y f XX T(1-3)05 P 

D. MELANOGASTER 

NEW MUTANTS 

Report of S. J. O’Brien 

Mdh_1A: malic dehydrogenase_1A O’Brien 1967 2-35.3– 

Mdh_1B: mali-c dehydrogenase_1B  O’Brien 1967 2-35.3– These are two codominant 
alleles which specify electrophoretic variants of an NAP-linked soluble mali-c de-
hydrogenase. The methods of starch gel electrophoresis and detection of enzyme activity 
have been described previously (O’Brien Isozyme Bulletin 1:40, 1968). Homozygotes for 
either allele exhibit a heavy anodal major band of activity after electrophoresis and a 
more electropositive (faster migrating at pH 8.6) minor zone of activity. Heterozygotes 
exhibit four zones of activity. These include two bands coincident with the parental 
major bands, a more intensely staining hybrid enzyme, and a more electropositive weak minor 
band in the same position as the minor band of the faster migrating homozygotes. All 	

B 
laboratory strains examined are homozygous for a Mdh-1 (slow migrating) allele. The Mdh-1 
allele was detected in a population from Mt. Sterling, Ohio which contains both alleles. 
The gene was mapped on chromosome 2 at 35.3 (see research notes DIS this issue). Two popu-
lations of P. simulans were also examined and found monomorphic for an enzyme electro-
phoretically identical to the slow (Mdh-1 ) melanogaster enzyme. 
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Report of J. N. Thompson, jr. and G. Braver 

66d 	 66d 
M : new miniature allele : A sex-linked mutant, induced in a y-Muller-5 stock by 

3000 r radiation (90, has been recovered and shown to be allelic to miniature. Wings of 
the miniature-66d (m ) males are small, slightly wrinkled, and held out at about a 45°  angle 
from the body (Fig. 1). Post-scutellar bristles are slightly erect. Males are sterile; 
hence, only heterozygous females have been recovered. These females, though heterozygous, 
show the effect of the mutant (Fig. 2). The wings are slightly shorter than normal and are 
curved down over the tip of the abdomen. 66d 

In table 1 certain wing lengths are compared: wild-type and the m 	mutant in the 
mls ;66 ild-type, the heterozygous females 

Table 1. Wing Length Measurements 	(y 5/m ), and females homogygous for the 

Sex 	Genotype 	Wing Length – SD 	N 	
y 	background. Lengths are given in mm, 
SD is one standard deviation, and N is the 

M 	Wilgype 	1.5134 – 0.0432 	
250 number of individual right wings measured 

M 	m 	 1.0714 – 0.1188 	
74 for each phenotype, The heterozygous mutant 

FWi_tYgg 	1.7215 0.0540 	
250 females are ttistically different from the 

F 	5/m 	1.8515 – 0.0637 	426 
homozygous 

 6d 
 females, p<<0.0001. The 

F 	y 	- 	2.0318 – 0.0771 	
100 length of m 	wings is evidently quite 

variable. 
This mutant is associated with a 

rather complex translocation. The cytological description of the mutant has not yet been 
completed; however, genetic evidence of its nature is available. Allelism tests with 

au minire have shown that the X is involved. Chromosome localization tests using the bw, e, 
ci ey stock show that the miniature acts as if the mutant were linked with the third chrom-
osome. Further, neuroblast preparations indicate that there are seven large chromosome 
elements in the females. The extra element is thought 

8d 
 be a Y chromosome. This is sup-

ported by the results of a cros between heterozygous m 	females (balanced over the y- 
Muller-5 chromosome) with y ct f car males. In the F 1  generation patroclinous males were 
recovered as 18% of the offspring. Thus, this genetic evidence suggests the presence of an 
X-3-Y multiple translocation. Investigations of the effect of this translocation on crossing 
over are now in progress. 

66d 	
Figure 1 	 Figure 2 66d 

m 	male showing outspread wings 	 Heterozygous female (m /yM_S) 

(Photograph by Steve Burford) 	 showing wings curved over abdomen 
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Report of T. C. Kaufman 

fu68 : fused 68 1-59.5  Nitroso-guanidine induced in Ore R male. The wings are held 
at a 45 degree angle from the body and are slightly elevated. Veins L3 and TA are fused 
proximal to the body and beyond the anterior crossvein which is absent. Distally the veins 
fuse and separate forming loops. The first posterior cell is formed into islands by the 
looping of the veins. The first basal cell is missing. The posterior portion of the 
scutellum is flattened. The posterior scutellar bristles are absent and the anterior 
scutellars are shortened, thickened and sometimes bent. The ocelli are missing and the 
ocellar bristles are reduced or absent. Shows the same viability and fertility pattern as 
fu. 

68� furrowed 68 1-38.3 Nitroso-guanidine induced in Ore R male. The eyes are 
small, rough and creased. The wings are small and grey with thickened veins. All bristles 
are reduced and thickened, some are gnarled and bent. Males viable and fertile, females 
viable but sterile. Females give furrowed phenotype when heterozygous with fw. 

m68: miniature 68 1-36.1 Nitroso-guanidine induced in Ore R male. Wing size re-
duced, only slightly longer than the abdomen. Wings dark grey and less transparent than 
wild type. Male viable and fertile, female viable but sterile. Females give miniature 
phenotype when heterozygous with m and are fertile. 

ptd: parted 1-52.7– Nitroso-guanidine induced in Ore R male. The wings are held at 
a 45 degree angle from the body and are slightly elevated. The tips of the wings are 
usually curved up in young flies; however they may occasionally curve down. In poor cul- 
tures the wings are usually shriveled and old flies are usually found in this condition also. 
At 18 ° C cupping is still evident but the wings do not shrivel; also the wings are longer 
and more tenuous than wild type. Male viable and fertile, female viable but sterile. May 
be unexpanded irregular of Fahmy. 

sn68: singed 68 1-21.0 Nitroso-guanidine induced in Ore R male. Bristles and hairs 
bent and gnarled. Females via le but sterile, male fertile. Females have singed pheno-
type when heterozygous with sn and are fertile. 

white coffee 2 1-1.5 Nitroso-guanidine induced in Ore R males. Eye color 
ruby red on hatching darkening to sepia-like with age. Male and female show the same color 
and darken to the same degree. Ocelli purplish in color. Eye color bright orange when 
homozygous with v in both male and female. Located in the far left portion of the white 
lgcus (.019 map units from w and w ). Eye color not diluted when heterozygous with w or 

Report of Steven R. Thompson 

68b 	 68b 
3 
68prmdjmenta 	Gethmann, 8b9 	gund as a singl 6male of the phenotype y Hw 

sn r 	f 	B from 	a cross of y Hw sn /sn f 	female X y f 	male, in which the fe- 
mal had been rged for the first 38 hours followin9closian  coichicine medium (5 X 
10 mg/ml). r does not complement with either r or r which denote the outside 
limits of the complex r-locus as defined by Green (Genetica 34:242). 
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Report of George E. Brosseau, Jr. 

T(1:4)B 68  X broken distal to 16A1, 4th chromosome break in chromocentral gion. 
X-ray induced. Male viable but sterile. Associate with moderate allele of bar (B 	). 
The eye of the male is fairly wide and the heterozygous female has only a small notch at 
the front of the eye. Bar mutant RK1. 

T(Y:2)1068-5 Complex rearrangement of 2R, Y break unlocalized. Salivary sequence 
of 2R is: 40-41F/53B_41F/Y"cap";Y./53B_60F.  X-ray induced. Male fertile, has associated 
dominant rough eye phenotype. Roughness rather slight but fairly constant. Allelism of 
this mutant not determined. Rough eye phenotype RK2. 

T(2:3)1067-98 24E-F, 91D. X-ray induced. Homozygous lethal. 

In(1)ci-x, 
yx 

 1A, chromocentral region. Spontaneous. Discoverer - Muller (DIS 
2:90,1934). Homozygous viable and fertile. Associated with an extreme allele of yellow 
(y ’ ). Enhances the phenotype of ci. As yellow mutant SKi. 

In(3R)1C67-79 85F, 97F X-ray induced. Homozygous lethal. 

In(3R)1C 67-327 82D, 98E X-ray induced. Homozygous viable and fertile. Has 
associated recessive rough eye phenotype. Allelism of rough eye undetermined. Mutant 
phenotype SKi. 

In(3LR)1C67-280 66D, 895 X-ray induced. Homozygous lethal. 

In(3LR)1C67-356 63B3-4, 86E X-ray induced. Homozygous lethal. 

Report of W. G. Sanger 

yN: yellow from Nebraska Discoverer: Donald Graham. X-ray induced in Oregon-R male 
(genetics class lab, exercise with C1B method). Identical to y except that eyes appear 
duller and with less obvious fleck than in wild typ an othy mutants, 	e character 
diminishing with age. No complementation with y, y , y , y 	, y , or y , heterozygous 
females exhibiting phenotype of allele causing less departure from wild type. 

Report of W. D. Kaplan 

Sag: Ether a gogo. Kaplan 67e. 1.50.0. EMS induced in adult male. 	pid shking 
of legs following exposure to (diethyl) ether. Less vigorous shaker than HK or Sh . Vi-
ability and fertility excellent. 5K2. 

B 
1
: Ear-infrabar. Perez 67b. Arose spontaneously in FM6 chromosome carried 

opposite sex-linked lethal. Both B 1  and B’/+ have larger eyes than FM6 or FM6/+,respec-
tively: B’, 307 facets; B 1 /+, 623 facets; FM6/+, 251  facets. No cytological change from 
FM6. RK1A. 

B 
1

:  Bar-infrabar. Perez 67f. Arose spontaneously in FM6 dm 
+

chromosome used to 
balanc sex-linked lethal. B’, 494 facets; B’/+, 704 facets. No cytological change from 
FM6 dm . RK1A. 
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Report of I. Schwinck 

or 66k orange  66k I. Schwinck, 1966k2 96k Spontaneous in a cn;ry 2  stock which had been 

made isogenic i 6 960 and inbred since, or 	is a ggessve eye color mutant, reddish 

brown; in 99k or 	the eye color is orange; in cn or ;ry the eye color is a very light 
lemon, or was localized at the far right arm of the second chromosome; linkage study 
with b cn placed the new mutant approxamately 40 units to the right of cn (2-57.5) (2647 
crossovers in 6830 flies), and linkage study with If (2-107.6; DIS 42:39 and 40) approxi-
mately 40 units to the right of cn (4495 crossovers in 11,430 flies) and 0.9 units to the 

left of If (106 crossovers in 11,430 flies. This confirms the distance of 0.9 fo by P. 
T. Ives for or and If (DIS 42:40 and 76). Multip alelism t 9 r, or 

5a 
 and or 	is 

indicated in matings t96 he stocks a px or and or sp and or 	obtained from-P. T. Ives 

(Da40:9_10,9h The or 	eye color and quantity ggdrosopterins is close to or, whereas 

or 	and or 	have more red pigments. Adult or 	accumulate isoxanthopterin; however, 
in the stock with ry the lack of xanthine dehydrogenase activity, semi-lethality, Hal-
pighian tube disfunction, and non-autonomous contg of red eye pigments by the ry gene 
is epistatic. The question 6

8pleiotropism of or 	is still under investigation. Vi- 

ability and fecundity of or 	excellent, RK1. 

Report of P. T. Ives 

62b12 	 62b12 
swb 	: strawberry 	Ives. 1.2. From day 1 sperm of a normal X-chromosome 

male which had been exposed to 500r of Co 	 The phenotype is the same as that of 

Fahmy’s chemically induced swb and of swb/swb 	62bt female fecundity, while probably 

less than normal, ig2 	crtically redg2 in swb 	which is in stock at Amherst 

College in sc z swb 	ct and in swb 	pure line. SKi. 

Report of E. H. Grell 

Bc: Black cells 2-78.2 (right of M(2)S7, left of fj) E. Grell, 1967. EMS induced. 
Heterozygote has numerous pigmented cells under cuticle of head, thorax and abdomen. Very 
striking in larvae and pupae. In larvae, most of the black cells appear to be attached to 
the larval integument but some are floating freely in the body cavity. Homozygote lethal. 

Useful as a marker in larvae. SKi. 

Esh: Bashed 2-51.3 (right of rd; left of Tft) E. Grell, 1966. EMS induced. Homo-
zygote and heterozygote usually have large indentation on dorsal thorax near attachment of 
head. Resembles a crease made by depressing the cuticle with a needle. Wings often held 
up over thorax. Heterozygote has about 95% penetrance, homozygote has penetrance 

approaching 1 00%. Homozygote has, on the average, a more abnormal phenotype but cannot be 
reliably distinguished from heterozygote. Viability and fertility are good. Immediately 
after eclosion the young adult appears normal except for shallow ridges on the thorax. The 
deep indentations arise from the movements made during the first few minutes of adult life. 

RK2. 

fuzzy-2 2-24.1 (2.1 units right of Sp) E. Grell, 1967. EMS induced. Macro-
chaetae somewhat disarranged. Microchaetae on thorax point toward midline. Microchaetae 
on wing margin stand out and are slightly irregular. Phenotype resembles that of in and 
fz. The original fy is no longer in existence and hence an allele test is impossible but 
the phenotype and location are thought to justify an allelic designation. SKi. 
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676. jaunty-676 E. Greli, 1965. EMS induced. Wings curled up as in Cy; more ex-
treme than the original j. Very reliable as a marker. Excellent viability and fertility. 
RK1. 

cmi 
rk 	: rickets-crumpled B. Grell, 19 65. EMS induced. Wings turned up and often 

crumpled. Wings and body have dusky cast. Posterior scutellar bristles crossed. No leg 
abnormality. rk Irk is like homozygous rk 	. Viability and fertility fair. HK2. 

Mdh2S and  Mdh2V:  Malate dehydrogenase-2 alleles 2-41.2 (02 map units right of J; 
left of ab) E. Grell, 1966. Naturally occurring alleles; Mdh2 is rare and found only in  
a ci on stock. The MDH2 isozymes occur in a family with two or rarely three members. Mdh2 
specifies a family of iszymes that igrate more slowly to the anode at pH 8.5 than the 
family specified by Mdh2 . The Mdh2 isozymes tend to smear in acrylamide gel electro-
phoresis. Heterozygotes have hybrid enzymes indicative of two subunits from this gene in 
the enzymes. Another malate dehydrogenase (MDH1) which migrates very little at pH 8.5 does 
not appear to be affected by these alleles and is probably the product of another gene. RK3. 

ort of G. D. Hanks and L. Newlin 

bab. yellow-brown abdomen 1-0.0 Allelism tests of R. E. Rayle showed mutant to 
be an allele of yellow. See DIS 43:61. 

Report of P. J. Bryant 

1(2)gd: lethal (2) giant discs. Spontaneous in e 11  stock. Not located. All 
imaginal discs become hypertrophied in the third larval instar, some (e.g. wing disc) to 
twice their normal linear dimension. However, the discs retain their characteristic folded 
structure, and they metamorphose fairly normally when transplanted into host larvae. In 
situ, their eversion is abnormal and the animal dies about 24 hours after pupariuin formation. 
In old 1(2)gd larvae, the brain is also enlarged, and fragments of it transplanted into 
adult abdomens give rise to tumorous tissue closely similar to the malignant neuroblastoma 
described by Gateff and Scheiderman (Amer. Zool. 7:760, 1967) 4  which was derived from 
brain fragments from 1(2)gl . 1(2)gd is not allelic to 1(2)gl 

Report of Elisabeth Gateff and Howard A. Schneiderman 

1(2)gl 4 : lethal (2) giant larva4 . Spontaneous in mass cultured Oregon-R. Mapped by 
B. B. Lewis, 1967: allelic to 1(2)gl, and located at the extreme left tip of the second 
chromosome to the left of al at locus 2-0.0. The third instar homozygous lethal larvae are 
characterized by their transparent and bloated appearance. Pseudopupae are formed, but the 
animals die in their puparia (Hadorn, Proc. Nat. Acad. Sci. 23: 478-484, 1937). The imaginal 
discs, the gonads and the ring gland of the new mutant possess similar developmental 
properties and anatomical characteristics as found previously for 1(2)gl (cf. e.g. Gloor, 
Rev. Suisse. Zool. 50:339-394, 1943). In addition, we found that the third instar mutant 
larval brain behaves as an invasive transplantable, lethal neuroblastoma and the imaginal 
discs develop into benign, transplantable and lethal neoplasms. When they are transplanted 
into female adult hosts the cells grow rapidly and in a disorganized way. Ultrastructural 
studies reveal that unlike normal disc cells they form no tight junctions with each other. 
The mutant lymph gland is also abnormal. In most cases the single lobes are much enlarged 
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and fused, and contain a large number of rather undifferentiated round cells which are 
released into the body cavity and invade the imaginal discs. The mutant tissues are auton-
omous in their development when transplanted at all stages from 16 hour embryo to mature 
larvae. 

Report of E. B. Lewis and F. Bather 

opt B:  Opthalmoptera-Bacher Bacher, 1966.  2 - 68 – (Locus based on progeny tests 
of 32 crossovers between Bi and c). Ethyl-methane-sulfonate induced. A digenic mutant 
effect evidently requiring the presence of certain types of small eye mutants. Opt 1+; 
ey 1+ flies have wing-like growths emerging from the eye region similar to those described 
and figured for a mutant found by E Goldschmidt and Lederman-Klein (1958,  J. Hered. 49: 
262-26) in lies homozygous for ey . (See also reporh of A. Garcia-Bellido in this DIS 
on Opt ; Opt has not been tested for allelism with Opt ). RKS. 

Renort of D. J. Komma and C. W. Radcliffe 

-rDNA 	 Si 	4 
bb 	. Found in the proximal nuclelar grganizer of our stock of In(1)sc L-sc R; 

removed from it by recombination with In(1)sc L-sc R. Found in all males tested (30) of our 
stock but not found by Ritossa in his Naples stock, derived from ours. Evidently of recent 
origin. Has about 100 cistons 0.1% of genome) of ribosomal DNA, but has no more additive 
effect with bb than does sc 4L-sc8R. Marked Y chromosomes show about 10% nondisjunction 
with the mutant, as with so L-sc R, even though all chromatin of so chromosome should be 
present. 

Report of W. J. Dickinson 

Aldox1 : aldehyde oxidase 1 . 
2 	 2 

Aldox : aldehyde oxidase 

3 Aldox 3 : aldehyde oxidase . These are three forms of aldehyde oxidase separable by 
agar gel electrophoresis. The buffer system is EBT (Ilrsprung and Leone, J. Exp. Zool. 60: 
147-164). Gels are stained by the procedure of Courtright (Genetics 54:1251-1260). Separa-
tion is achieved in 30 mm. at 40V/cm. The three variants were found in a survey of labo1a-
tory stocks of diverse origi. Chicago and Umgazi River stocks are monomorphic for Aldox 
the most anodal frm. Aldox is found in Oregon-RC}l. It is barely but onsistently re-
solved from Aldox , which is the slowest anodally igrating 3orm. Aldox is found in the 
majority of stocks. Aldox flies crossed to Aldox or Aldox flies yield an F containing 
an intermediate form in addition to the wo parenta forms. The gene determining the 
electrophoretic difference between Aldox and Aldox maps to 56.6–0.7 on the third chromo-
some. 

Aldox: aldehyde oxidase negative-1. This mutation was identified on gels and by a 
quantitative spectrophotometric assay. Homozygous flies contain less than 2% of the normal 
aldehyde oxidase activity. Heterozygotes contain an intermediate level of enzyme. Urbana-
S is uniformly negative. This mutant appears to be allelic to he electrphoretic vari-
ants described above. It fails to complement with either Aldox 

3 
 or Aldox, and it maps to 

57 – 1.2 on the third chromosome (identical to Aldox and Aldox within experimental error). 
Mutant flies contain no cross-reacting material detectable either by standard diffusion 
methods or by ability to neutralize antibody. 
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Aldoxn2: aldehyde oxidas negative-2. This mutant was isolated from Bethylie. It 
appears to be allelic to Aldox’ since they fail to complement in hybrids. 

Report of William Biggin 

omi: ommatidiless. 1-31 – 1. Arose in a stock of Oregon-F flies which had received 
lOOr X-radiation. First observed and isolated by Mrs. Rebecca Ritterhoff. Penetrance is 
variable in inbred stocks. Expressivity at 25 C ranges from normal shaped eyes with dis-
placed facets to eyes that are completely absent. The ventral portion of the eye appears 
to be most susceptible to the action of the mutant gene. The pattern of missing ommatidia 
follows that described by Becker (1957 Z. Ind. Abst. Vererb. 88:333) for mosaic spots in the 
ventral region of the eye. Approximately 10% of the flies exhibit palps or outgrowths of 
the epidermis in place of the normal omrnatidial structures. These growths are asymmetri-
cal, Less than 5% of the observed flies demonstrated a reduced head, a fusion of the 
ocelli, or abnormalities of the antennae. RK2. 

Report of C. Tokunaga 

T(1;3;4)sc J4 ey D : Translocation (1;3;4)scute 
 J4

Deyeless-Dominant Tokunaga, 65f. A 
radiation-induced third chromosome insertion. The e 4dulication segment of the fourth 
chromosome inserted into the left arm of the T(1;3)gc third chromosome at about 70C 
salivary chromosome map position. 

Report of T. K. Watanabe 

rdb: reduced bristle 2-82.3– Found as a recessive visible viable mutant from 
natural populations of Kofu-Katsunuma, Japan. Its frequency in the population was about 
Li% constantly and the mutant linked often with an inversion, In(2L)B (= In(2L)t). Dorsal 
bristles of homozygotes were reduced in size, but the expression of the gene was weaker 
than that of rd (reduced: 2 - 51.0). Phenotype of the homozygous fly was similar to that 
of dominant Minute heterozygous fly, but rdb heterozygotes could not be distinguished from 
a normal one. Both sexes in homozygotes were fully fertile, but they emerged about 1.5 days 
later than normal flies at 25 C. The viability, female productivity and fecundity of rdb 
homozygotes were 35%, 66% and 64% of normal heterozygotes. However, rdb heterozygotes 
were neutral in viability and extremely heterotic in female productivity and fecundity. 

Report of D. B. Roberts and J. Hewitt 

gr: grotle 1-72.0 This spontaneous mutant occurred in a wild type Australian stock 
selected for wing length. gr  is a sex-linked recessive causing wing abnormalities with 
variable expression. In the extreme case both wings have a fluid filled sac covering up to 
75% of the wing area and depending on the size of the sac they burst leaving the wings 
crumpled. The less extreme form has small blisters on the wings which may not burst and 
associated with these, pieces missing from the margin of the posterior cells. The pene-
trance of one or other of these forms is complete, the less extreme form being more common. 
Linkage tests carried out with first chromosome markers w m f indicate that gr is to the 
right of f at the extreme end of the chromosome. w m f/gr x w m f o’ the male progeny 
were classified and of 1537  flies examined 235 had a cross over between f and gr giving a 
recombination frequency of 15.3. 
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Report of D. L. Hayman and R. H. Maddern 

y68d: yellow 69d Maddern 68d5. Recovered as a mosaic from feeding of adult Canton-
S male with EMS. Body and wings yellow, hairs and bristles brown with yellow tip, allelic 
to and phenotypically similar to y. 

yellow 68e Maddern 68e1. Recovered as a mosaic from the feeding of adlt 
Canton-S male with EMS. Body yellow, wings grey-yellow, bristles black, resembles y in 
phenotype. Allelic to y and dominant to it with respect to wing and bristle colour. 

y68h: Xe1ow 68h Maddern 68h9. Recovered as a mosaic from the feeding of adult 
males (so rasLv f) with EMS. Body and wings yellow, hairs and bristles brown, allelic to 
and phenotypically similar to y. 

w68e: white 68e Maddern 68e4. Recovered as a mosaic~gR~ the feeding of adult 
Canton-S males with EMS. Eyes and ocelli white, allelic to w 

___white 68g Maddern 6891. Rered from the feeding of adult males (bw) with 
EMS. Eyes and ocelli white, allelic to w 

w68h: white 68h Maddern 68h7. Recovered as a mos 5from the feeding of adult 
males (bw) with EMS. Eyes and ocelil white, allelic to w 

Notch 68j Maddern 68j18. Recovered from the feeding of adult males (ras 2 ) 
with EMS. Recessive lethal, wings of heterozygous female incisedat the tip, typical Notch 
exposes spl in the N/spl heterozygote N/Co almost wild type, N/Yw male viable. 

cv68: crossveinless 68 Callen 68. Recovered after feeding EMS to adult Canton-S 
males. Both crossveins absent, allelic to cv. 

fw6 : furrowed 67j Hayman 67j9. Recovered after X-ray treatment of Canton-S; eye 
reduced roughened with vertical fols, wings finer, frequently stringy, scutellum shortened 
allelic with furrowed (Stock b267 v fw I. Oster). Hatchability of males and females re-
duced. Both male and female fertile. 

g68d: garnet 68d Maddern 68d. Recovered as a 2mosaic after feeding adult Canton-S 
males with EMS. Eye colour purple-brown, allelic to g RK1. 

f68e: forked 68e Maddern 68e11. Recovered as a whole body mutant after feeding 
adult Canton-S males with EMS. Strong forked phenotype, allelic to f. 

f681: forked 68i Maddern 68iO. Recovered as a whole body mutant after feeding 
adult males (ras’) with EMS. Bristles strongly forked, allelic to f. 

Report of E. K. Ginter 

Apx: Antennapedix Neutron induced. Found in experimental material studied for 
visible mutations in X-chromosome. Dominant. Localized in X-chromosome right to the Bar-
locus (recombination Bar-Apx - 12%). Salivary gland chromosome analysis does not show any 
abnormality in X-chromosome structure. Homozygous females are lethal, but XO males are 
viable. Penetrance is about 100%. Expressivity variable from a snall additional segment 



March 1969 	 Melanogaster - New Mutants 	 DIS 44 :51 

on the 3rd segment of antenna to a nearly complete leg including femur, tibia and tarsus. 
Arista usually present. A considerable egg inviability is observed in crosses Apx x 
+ x dpx; Apx x dApx. RK1. 

Report of cri Parkash 

l(1)ts: temperature-sensitive sex-linked lethal 52 – 1% Thymidine-induced. Re-
cently the author (DIS 42:109, 1967) reported on the conditioned or incomplete sex-linked 
lethals and pointed out the importance of such factors 	general 8biological research. 
This lethal stock has been kept in balance against y Sc In-49 sc in our laboratory for the 
last three years. For males this factor behaves as a complete lethal at 16 – 1 C and com-
plete vital at 26 – 1 C, with a varying number of ’break-throughs or escapers’ at the inter-
mediate temperatures. The lethal action sets in at the L()/P - stage. A pure stock 1(1) 
ts/1(1)ts x & 1(1)ts/y has been constructed and kept at 26 C. The fecundity and fertility 
are relatively good. The homozygous females are viable at 26

0 
 C and 16 0C, the hemizygous 

males only at 26 C. Details will be published elsewhere. 

Renort of P. Mostashfi and G. Kouliantz 

During approximately two years of investigation, some known and unknown visible new 
mutants were found in natural populations of D. melanogaster in Iran, three of which are 
presented here. 

eb: extra bristles Spontaneous recessive mutant increased the bristle number of 
scutellum and mesonotum. The increasing of bristles is only two in scutellum and two in 
mesonotuin. The locus is at 32.0– on the second chromosome. 

dl: dunkel Spontaneous recessive mutation, affecting body color but not wing veins. 
The location is at 67.9–0.4 on the third chromosome. 

venetian red New sex-linked eye color at the white locus is dominant over 
other alleles at the white locus but recessive when crossed with wild type. 

Above mentioned pure stocks are available. For further information write to: 
Department of Biology, Faculty of Science, the University of Tehran, Tehran, Iran. 

D. MELANOGASTER 

LINKAGE DATA 

Report of J. R. Merriam and A. Garcia-Bellido 

Ni: Kinked 3 R location Somatic crosng-over following X-irradiation of larvae 
carring a third chromosome with y (Dp 1;3Lsc ) and Ki in coupling yields spots of y Ki 
or y non-Ki bristles but not y non-Ki bristles. This indicates Ki, at 47.6 on the genetic 
map, is located to the right of the third chromosome centromere. 
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Report of A. Garcia-Bellido 

opt G:  Ophthalmoptera gf Goldschmidt Second chromosome. Flies with an opt phenotype 
arose spontaneously in an ey’ line backcrossed to a Berlin wild strain (E. Goldscmidt ad 
Lederman-Klein, 1958,  J. Heredity 49:262). It was supposed to be an allele of ey (ey op 
and, hence, located in the 4th chromosome. However, recombination with markers in other 
chromosomes is not uniform: 3R markers recombine easily but 2R markers do not. Therefore, 
the fllowing location experiments were carried out. 1) an outcross of ey 	oldschmidt) 

to e3r R  (Pasaena) gives ey but not opt flies in the F 1 . 2) an outcross of ey 	to C(4)RM, 

ci ey /ci ey yieds F 1  progeny which are ey but not opt. The inter se cross of the F 1  
yields some ci ey progeny (from non-disjunction) of which a few were opt. Thus, the opt 
factor is not in the fourth chromosome of thetGoldschmidt stock. 3) In order to deter-
mine in which chromosome opt is loca, ey 	was crossed to a stock with balancers in

op  

each chromosome (FM6;T(2;3)e/SM1;ffbx 	;C(4)RM, pol/pol obtained from D 13 . Lindsley). In 

subsequent generations the opt phenotype appeared regularly with ey;lJbx 	flies, rarely 
with ey;SM1 flies and never with po1 flies. Also an ey;SM1/T(2;3)e stock which was not 
opt was reconstituted. 	Thus, opt appears to be partially dominant (over sMi), homozygous 
viable and located in the second chromosome.G Some ey allele is apparently necessary for 
opt expression. We rename the mutant as Opt (Ophthalmoptera of GoLdschmidt). 

In this issue E. B. Lewis reports a second chromosome mutant named Opt with a similar 
phenotype. The possible allelism between both Opt-type mutants is under investigation. 

Report of A. Garcia-Bellido and J. R. Merriam 

Multiple-wing-hairs: mwh Genetic order with ru and ye. su-ve ru ye h/mwh females 
crossed to su-ve ru ye h males at 25’yielded 112 ru ye, 87 h, 6 ru, 4  ye h and 1 ye cross-
overs among the prgeny. Because of the incomplete suppression of the ye phenotype by su-ve 
the presumptive ye cross-overs were additionally progeny tested for confirmation. These 
results place ru to the left of ye and approximately 1 uni apart (11/199 of 26.5 which is 
the location of h). Bckcrosses to mwh established all ru ye chromosomes as now containing 
mwh; none of the ru ye chromosomes contained mwh. Thus, mwh is located to the left of ye 
and left of, or perhaps close to the right of, ru. 

The analysis of E. B. Lewis in this issue, using a series of Y;3L translocations, 
shows further that mwh is located between 61 E and 62 B 1,2 on the salivary chromosome map. 

Report of Gregor Koliantz 

Spontaneous recessive "short-S" mutation in Iranian ecological condition has been 
discovered. According to our experiments the location of mutation is 93.2 – 1 on the 
third chromosome. 

Report of R. F. Rockwell 

vs 71:  vesiculated-671 A sex linked mutant allelic to vs (vesiculated) was induced 
in a male of an inbred Canton-S stock by 0.025 M. Ethyl Methyl Sulfonate. The blistering 
effect is approximately equal on both wings and is confined to the first, second, and third 
posterior cells and the discal cell with very slight effect in other wing arg. The mutant 
was crossed back to the inbred Canton-S and a stock was started of the F 2  vs 	segregants. 

In mass culture at 19 C aad 25 °  ?enetrance is complete, but expressivity varies slightly. 
An allelism test, vs 	vs 	x vs Y(Pasadena $146 DIS 3) produced vesiculated 

S 
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females having almost complete penetrance. Expressivity however was extremely variable. 
The blistering effect was not always in both wings. Rather than being confined to the 
four cells mentioned, the effect appeared on the entire wing in a random fashion. The 
blisters themselves showed wide variation in size. This extreme variability was also 

noted in the males o 7 he above cross, implying the effect of autosomal mod,fiers. 

The locus of vs 	was mapped by back crossing female vs67 1 / ec  v to vs 71  males and 
observing the male progeny. The results were: 

ec + v 	294 	 ec 
61 	

107 
+ vs67 1  + 	LLL 	 + vs 	v 	71 

ecvs ec vs67 1  + 	70 	
671v 
	6 

++v 	 80 	 +++ 	 39 

Total 	 1111 

This gives an ec-vs 
71 
 interval of 17.6 Morgans, a vs 71 -v interval of 20.1 Morgans, 

and an ec-v interval of 37.6 Morgans. The coefficient of coincidence is 1.9 wiich would 
suggest that double crossing-over in this region is enhanced. 

Since the number of reciprocal crossover types are unequal in each category, pene-

trance for vs ° might be incomplete due to the neg enetic background. Applying Mayo’s 

approximatiu f 77% penetrance, determined for vs 	(DIS 41:58), to the results obtained 
here, the hypothesis is not upheld. 

If VS671  does not really enhance crossing over between ec (5.5) and V (33.0), a 

possible hypothesis to 4ccount for the lower number of vs67 1  individuals among the cross- 
over progeny is that vs 71  interacts with ec and/or v to reduce viability. Another possibil-
ity is that the viability of vs671  is decreased when the Cagton-S chromosome in which it 
was induced is broken up by crossing over. The Canton-S vs 71  chromosome as an integral un 
unit may impart high viability. This high viability could be lost when the integrity of 
the chromosome is lost through crossing over. 

D. MELANOCASTER 

RESEARCH NOTES 

This work is part of a large project on 
temperature adaptation in several species 
of Drosophila. The enzyme glutamate-
aspartate transaminase was chosen for 
study since other workers have found changes 
in amino acids related to adaptation 

temperature of Drosophila. 
The assay employed contained 0.045 mg pyridoxal phosphate, 60 UM DL-aspartic acid, 30 UM 

alpha ketoglutarate and 1.5 ml of a supernatant fraction of the homogenate in a total volume 
of 4.8 ml 0.05 phosphate buffer at pH 7.6. The appearance of oxaloacetate was determined by 
the increase in optical density at 280 flt. The reaction was carried out at .20 ° C and was 
followed for 30 minutes at 5 minute intervals. 

Female D. melanogaster grown at 15°C have higher transaminase activity than do those 
grown at 25 ° C when measured at 20 ° C. Also the glutamate-aspartate transaminase activity of 
other species, both stenothermal and eurythermal, is being assayed. 

Burr, Mary Jo and Alice S. Hunter. 
Barquisimeto, Venezuela. Glutamate-
aspartate transaminase activity of 
D. melanogaster. 
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Mu?ioz, Enzo R,, and Beatriz Nazar Barnett. 	Many papers were lately published about the 
Atomic Energy Commission, Buenos Aires, 	 harmful effects of LSD on chromosomes of 
Argentina. Sex-linked Recessive Lethal Test 	different cellular systems, with contra- 
with LSD in Drosophila melanogaster sperm. 	dictory results. 

Bearing in mind possible genetic impli- 
cations we started an extensive study in 

Drosophila melanogaster. The experiments were designed to test recessive and dominant lethalit: 
and translocation frequency at different stages of gametogenesis. Our first results correspond 
to sex-linked recessive lethals tests in sperm. The experimental procedure was as follows: 
six days old Canton S males were injected intraabdominally with a 0.1 mg/ml solution of d-
Lysergic Acid Diethylamide (0.4 ul per- fly) and mass mated to 6 days old "Basc" virgin fe-
males. Half of the males were put in vials with females immediately after the treatment, the 
other half after a 24 hours interval. in both cases the males were left with the females for 
one day and then discarded. The females, kept for 12 days, were transferred three times to 
avoid crowding. Standard recessive lethal tests were done with the Fl females. All lethals 
scored were retested. The results obtained can be seen in the table. 

No. chrom. 
tested 	7. steriles 	No. lethals 	7. -lethals 

Males mated 
immediately 	 4573 	 0.91 	 14 	 0.30 
after treat. 

Males mated 
24 hours 	 4216 	 0.61 	 4 	 0.09 
after treat. 

The data presented here show an increase in the frequency of mutations in the progeny of 
the males mated immediately after treatment. It is interesting to note that in the other case 
the frequencies observed do not differ from the ones found in the controls. This might be due 
to differential sensitivity to the drug as in the first case a larger proportion of cells 
treated as mature sperm are recovered. 

It has been a general procedure, when working with chemical induction of mutations, to 
wait 24 hours before crossing the treated males. These results (as well as lately published 
results with irradiated males) point to the convenience of revising such practice. 

Ashburner, M. Department of Genetics, 	 This list of 181 puff loci in the salivary 
University of Cambridge, England & 	 gland chromosomes of D. melanogaster is 
California Institute of Technology, 	 based on my own observations (Ashburner 
Puff loci in the salivary gland chromo- 	 1967, 1968a) and those of Becker (1959). 
somes of D. melanogaster. 	 It is more complete than those of Lindsley 

and Grell (1968) and includes all loci 
which have been observed to puff during the 

third larval instar and the 12 hour "prepupal" period. Not all of the puffs have been observed 
in any single stock, for whilst the basic puffing patterns of different stocks of D. melano-
gaster are essentially similar, genetic variation in puffing activity is found (Ashburner 
1968b). Puff loci marked with a single asterisk (*) are puffs known to be developmentally 
specific -- that is, they are active only at specific periods in development. Puffs marked 
with a double asterisk (**) are those which have been experimentally induced by temperature 
shock, during recovery from anoxia or by in vitro treatment of the salivary glands in various 
media. Unmarked puffs have only been observed sporadically either during normal development 
or after experimental treatment. The map locations are based on the revised salivary gland 
chromosome maps of C. B. and P. N. Bridges. This list of puffs is doubtless incomplete and 
more detailed surveys of limited chromosome regions will discover many small puffs not listed. 
These puffs will be recognized either by slight variations in the staining intensity of 
individual bands or by discrete sites of incorporation of tritiated uridine. 
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Table 

Chromosome 1. 
* 	ic 

2B5-6 
2B13-17 

* 	2EF 
3Aj.-4 

* 	3AB 
* 	3C11-12 
* 	3E 
* 	4F9-1Q 

5B 
6B 
6F 

* 	7D14-15 
* 	8D 
* 	8EF 

9A 
* 	9EF 

** 1OEF 
11B14-17 
11E 
12A4-5  

* 	12E3-7 
* 	13E1-2 

13E7-16 
* 	14B 

15A 
* 	15C3-6 
* 	16A4-6 
* 	16C 

16DE 

Chromosome 2. 
21B * 21C4-6 
21D * 21F 
22A * 22B4-5 
22B8-9 * 22C3/4-6 * 23C * 23E 
24E * 25AC 
25D 

*,** 26AB 

26C 
* 	27C1-2 
* 	28C 
* 	28D 
* 	29BC 
* 	29F 
* 	30A 

30B 
30E 
31A 

* 	32C5-D1/2 
33B 

* 	33E 
* 	34A 
* 	35A 
* 	36F 

* 	38A 
* 	42A 

42B 
43B 

* 	43E 
* 	44AB 

44F1-2 
45F1-2 
46Aj.-2 

* 	46D 
* 	46F5-6 
* 	47A 
* 	47BC 

47F 
48A 
48B 

** 48E 
49B 
49D 

* 	49F 
50A 

* 	5006-10 
**,* 50C23-D4 

5QF 
51D 
52A 
52C 
5 3CD 

** 54BC 
* 	55B 
* 	55E 

* 	56D 
** 	57CD 
* 	57E 

58A1-3 
* 	58BC 
* 	58DE 

59D 
* 	59F4-8 

60A 
60B7-13 
60D 
60E 

Chromosome 3. * 61C * 62A * 62C * 62E * 62F * 63BC * 63E * 63F * 64A11-13 * 64C9-13 
** 64E 

65B * 66B * 66E 
**,* 67B * 67F * 68C * 69A1-3 
** 70A * 70C * 70E * 71AB 

710E * 72CD * 73B5-7 
73F * 74EF * 75B * 75CD * 76AB * 76D 
7 7AB * 77E * 78D 

79D * 82CD * 82EF 
83AB 
83E. 

** 84E 
** 85B * 85D1-2 * 85F1-6 

85F10-16 
86E 
86F 
87A 

** 87B 
87D 
87F * 88D * 88EF * 89B * 9OBC * 91B 
92A * 93B 

*,** 93D * 93F 
94B 
94EF * 95B 

*,** 95D 
95F * 96A 
96E * 97C 
98B 
98D * 98F * 99B * 99D * 99E 
100B * 100DE 

Chromosome 4. 
1O2CD 

References: Ashburner, M 	1967. Chromosoma 21, 398. 
Ashburner, M. 1968a. Ph.D. thesis, University of Cambridge, and unpublished 

observations. 
Ashburner, M 1968b. In "Chromosom as Today" vol. 2 (Darlington and Lewis, eds.), 

Oliver & Boyd, Edinburgh. 
Becker, H. J. 1959. 	Chromosoma 10, 654. 
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Matsudaira, Y. and T. Yamasaki. Rikkyo 	 The fractional-lethal mutation, the 
University, Tokyo, Japan. Two types of 	 so-called gonadal mosaic, has often been 
lethal mutation induced by soft X-ray 	 misclassified as a deleterious mutation in 
in D. melanogaster. 	 the case to examine the viability by 

using the Muller-5 method. Because, in 
F2 generation, only males having the X 

chromosome derived from the lethal free fraction in the gonad of an Fl fractional-lethal 
carrying female can emerge as adults; and as a result, the relative viability of the wild 
type males seems to be lowered. in such a case, the relative viability may be expected to 
be 1/2 on the average. in order to obtain the extent of the above mentioned misclassifica-
tion, the following experiment was carried out. That is, adult males of D. melanogaster 
from Oregon-R stock were irradiated with 500R of Cu-Ky  X-rays, and mated to virgin females 
from Muller-5 strain for 3 days. In the F1 generation, pair mating was carried out from 
these cultures. In the F2, the relative viabilities of the treated chromosomes were 
examined and whole- (complete) lethal mutations were detected (F2  test). For some of the 
F1  lines, 20 pairs of F2 were isolated, and their offspring were tested for fractional-
lethal (gonadal mosaic) mutation (F3 test). 

In the F2 test, 1813 of the treated chromosomes were checked. Fifteen of complete 
lethals and 45 of low viable lines were found. For the F3 test, 15 of the lethal lines, 
38 of the low viable lines in their phenotypes (viability < 507.), and 62 of the normal lines 
in their phenotypes (viability = 1007.) were sampled. In the F3 test, from the deleterious 
and the normal lines, 6 and 3 cases of the lethal containing lines, respectively, were 
observed (Table). In the table, the sizes of their lethal fraction, in other words, the 
transmissibilities of fractionals, are expressed by the number of vials of lethal exception 
over the number of vials examined for the lines in which were found lethals in F3 As 
expected, for the fractional-lethals the deleterious appearance lines transmit the lethal-
ities much more than the normal appearance lines, that is, 0.34 and 0.06. in the latter, 
the spontaneous whole-lethal mUtations occurring in F2 gonads may be included because, in 
these cases, only one of all the sampled vials shows lethal. If in these cases, the spon-
taneous mutations were not included, the induced frequency of the fractional-lethal muta-
tion should be unreasonably high. (The frequency of fractionals assumed from the present 
data is given by, (6/38 x 45 + 3/62 x 1755) + 1815 x 1005.0(7.).) We found that in this 
dose, the frequency of the fractional-lethal is 1.27. (1968, unpubl.). 

For most of the deleterious appearance lines, the spontaneous mutation is never 
included in the observed value of the frequency of fractionals because several vials of 
lethal exception were found in a line. Accordingly, the value of 167.(=.6/38) should be 
reliable as the frequency of the fractional-lethal mutation included in the deleterious 
appearance mutants induced by soft X-ray at 500R. 

Table: Frequency and transmissibility of fractional-lethal (F3 test) 

	

No. of 	No. of 	No. of 	No. of 	No. of 	Transmissi- 	Frequency 
examined examined vials 	lethal 	vials of 	bility 	of lethal 

chromo- vials 	examined chromo- lethal 	 chromosomes 

somes 	 for the 	somes 	exception 
lines in 
which 
lethals 
were found 
in F3 

Lethal 
phenotype in F2 	15 	196 	196 	15 	196 	196/196=1.00 15/151.00 

Deleterious 
phenotype in F2 	38 	501 	64 	6 	22 	22/ 640.34 	6/38=0.16 

Normal 
phenotype in F2 	62 	1073 	47 	3 	 3 	3/ 47=0.06 	3/62=0.05 

Total of 
non-lethal lines 	100 	1574 	111 	9 	25 	25/1110.23  



March 1969 	 Research Notes 	 DIS 44:57 

Kaufmann, BerwindP. 	University of 	 Frequencies of adhesion of the tip of 
Michigan, Ann Arbor. Participation 	 chromosome 4 with the tips of other chromo- 
of chromosome 4 in end-to-end association 	 somes have been determined in two X-ray- 
with other chromosomes in salivary-gland 	 induced reciprocal translocations. One 
cells of D. melanogaster. 	 involves 2L and 4, with breakage points in 

21A and 101E; the other involves 2R and 4, 
with breakage points in 60E and 102C. 

When the homologues that form the left or right limb of chromosome 2 are completely synapsed 
in the F1 translocation heterozygotes (resulting from crosses between irradiated males and 
unirradiated females), it is apparent that 2L/4 is slightly longer than the normal 2L pairing 
partner of maternal origin, and that 2R/4 is longer than the 2R partner. Because of the 
positional advantage afforded chromosome 4 when it is removed from its normal chromocentral 
location, it is possible to compare the end-to-end pairing potential of this small chromosome 
with that of the X and the limbs of the longer autosomes. 

Quantitative studies undertaken some years ago disclosed nonrandom, stock-specific pat-
terns of end-to-end association of X, 2L, 2R, 3L, and 3R. In the Oregon-R wild-type stock 
used in the studies reported here, the tip of X participates with a higher frequency than the 
tip of any other chromosome in establishing end-to-end adhesions, whereas the tips of 3L, 3R, 
2R, 2L, and 4 participate with successively lower frequencie 	in such activity. Uniformity 
of the pattern was manifested in four 200 cell samples; a X test afforded a P value of .75, 
indicating that the small observed deviations could be attributed to sampling errors. 

When the tip of chromosome 4 is positioned so that it becomes part of the "pairing 
pool," it accounts for 42% of the end-to-end contacts in the 2L/4 translocation and 33% in the 
2R/4 rearrangement. These departures from the wild-type pattern (in which the tip of 4 is 
rarely involved) are attained primarily by restriction of pairing of the tips of 3L, 3R, 2R, 
and 2L, but not of X. The complete data, together with a statistical analysis and evaluation, 
will be published elsewhere. 

One other observation that merits comment in this preliminary note is the interaction 
of the 21A and 101E loci, since it leads to marked puffing of 21A and B (involving hetero- 
chromatinfl. The phenomenon is most strikingly manifested in those cases where synapsis fails 
and the homologue of paternal origin (2L/4) shows a large puff, whereas the homologue of 
maternal origin (2L) remains unpuffed. 

This work was supported by USPHS Research Grant, GM-10499. 

Pelecanos 	Dept. of General 	 The mutagenic activity of the monofunc- 
Biology, University of Thessaloniki, 	 tional alkylating agent diethyl sulphate 
Greece. An early ogonial stage highly 	 has been previously studied in several 
sensitive to the larval feeding of 	 stages of Drosophila o6genesis (Pelecanos 
diethyl sulphate. 	 and Alderson 1964, Pelecanos 1966). How- 

ever, previous data did not allow an answer 
to whether or not the early larval (0-24 

hours) o5gonia are more responsive than the later ones. This is mainly due to the fact that 
the sensitivity of the ogonial stages was measured as the rate of induced sex-linked recess-
ive lethal mutations; consequently, the identity of lethals arising in a brood progeny of a 
female, was not tested and the extent of bunching was not known. Moreover, since the oogonial 
stages undergo many mitotic divisions during the course of their development, bunches (clus-
ters) of identical mutations may play a predominant role in the determination of the muta-
tional pattern of female larvae. In order to assess the extent of identical lethals in both 
the early and the late ogonial stages, we have studied the rate of recessive lethal mutations 
induced in the second chromosome. Treatment with diethyl sulphate is as previously described 
(Pelecanos and Alderson 1964). Two three-day broods were studied by individually mating each 
treated Oregon-K female to twoCyL 4/Pm males. The duration of the several treatments is as 
follows: (1) 0-12 hrs treatment : newly hatched larvae treated for the first 12 hours of 
larval life. (2) 0-24 hrs : newly hatched larvae treated for the first 24 hours of larval 
life. (3) 12-24 hrs : 12-h-old larvae treated until the 24th h. of larval life. (4) 24-48 
hrs : 24-h-old larvae treated until the 48th h. and (5) 48-72 hrs : 48-h-old larvae treated 
until the 72nd hour of larval life. We have not thought necessary to set up also a 72-96 hrs 
treatment. 
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Lethals arising from the same female parent were maintained as stocks and were further 
tested for identity by means of diallele crosses. The extent of identical lethals is expressed 
per cent for each treatment period over the two broods examined. The results gathered in 
tables (1) and (2) show that the treatments 0-12 hrs, 12-24 hrs and 0-24 hrs yielded signifi-
cantly higher frequencies of lethal mutations as compared with those found for the treatments 
of later periods. However, no significant differences exist in the percentage of identical 
lethals found for each treatment period. Detailed discussion on this finding is provided 
elsewhere (Pelecanos in press). Nevertheless, we think that the higher rates of induced 
lethals should be rather attributed to a greater sensitivity of early oogonia than to a bunch-
ing effect. 

Table 1 

Duration of development, percentage of survivals, and rates of 
autosomal recessive lethals induced in two successive broods 

Treatment Development Survival 1st Brood 2nd Brood 
period (days) 7, N 7. 	1 7. f N % 1 7. f 
0 - 12 8.5 - 9.5 75.4 901 14.76 50.33 776 12.24 43.79 
12 - 24 8.5 - 9.5 73.0 796 15.83 49.54 560 11.60 40.90 
0-24 8.5 -9.5 76.5 1003 15.35 48.63 601 11.48 47.77 
24 - 48 8.0 - 9.0 81.2 759 7.31 24.73 605 8.09 25.24 
48 - 72 8.0 - 9.0 80.6 602 8.97 25.00 512 7.49 24.00 

N = number of tested II chromosomes 
7. 1 = lethals percent 
7. f = percent females bearing lethals 

Table 2 

Analysis of the identical lethals found in two broods and 
five treatment periods 

1st Brood 
	

2nd Brood 
Treatment N.f N � f 

yielding N.l N.i.l i.l yielding N.l N.i.l 1.1 
period more than 7. more than % 

one 1. one 1. 
0-12 hrs 48 105 55 52.38 37 80 36 45.00 

12-24 hrs 53 104 52 50.00 21 45 23 51.01 
0-24 hrs 43 126 66 52.38 22 46 23 50.00 
24-48 hrs 6 40 21 52.50 6 29 15 51.70 
48-72 hrs 8 38 20 52.63 5 19 8 42.10 

N.f = number of female parents 
NJ = number of lethals 
N.j.1 = number of identical lethals 
i.l 7, = Identical lethals percent 

References 

1. Pelecanos M. and T. Alderson. The mutagenic activity of diethyl sulphate in Dros. 
melanogaster. III The sensitivity of the immature (larval) and adult ovary. Nut. Res. 
I pp 302 - 309 (1964). 

2. Pelecanos M. Further studies on the mutagenic activity of diethyl sulphate in Drosophila 
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Pipkin, S. B. Howard University, 	 In a genetic analysis of complex 0DB 
Washington, D.C. A genetic study of 	 isozyme patterns in D. metzii, Pipkin 
octanol dehydrogenase isozyme patterns 	 (in press, Genetics) concluded that the 
in D. pellewae. 	 enzyme is probably a tetramer, dependent 

on two structural genes. Using a pro- 
tein enriched culture medium, a genetic 

study of 0DB isozyme patterns of a sibling species, D. pellewae, supports the tetramer 
hypothesis. A class A line extracted from the Rio Raposo, Colombia, strain showed an iso-
zyme at position #3 when cultured on standard corn meal medium (Fig. 1) but displayed 
isozymes at positions #3, 5, 6, 7 when cultured on this medium enriched by the addition of 
Kellog K breakfast food (Fig. 2). Similarly, an extracted class B line derived from the Rio 
Raposo strain, showed a single isozyme at position #5 when cultured on ordinary corn meal 
medium but three isozymes, at positions #5, 6, 7 (Fig. 3) when cultured on the Kellogg K 
enriched medium. This suggests that the product of one of the genes responsible for the 0DB 
isozyme patterns is inducible with the enriched medium and is further evidence that the ODH 
molecule may depend on two different structural loci. 

Crossing the class A Rio Raposo with the class B Rio Raposo lines in pair matings using 
Kellogg K enriched medium, gave F1 hybrids with 5 isozymes at positions #3, 4, 5, 6 9  7 (Fig. 
4). The appearance of the new darkly staining isozyme at position #4 in the F 1  heterozygotes 
indicates that it is a hybrid isozyme coded by distinct structural genes. Since 5 isozymes 
are present in the F1 heterozygotes, the three isozymes at positions #4, 5, 6 are believed to 
be hybrid isozymes of the tetramer. The isozymes at positions #3 and #7 are considered the 
homotetramers coded by the structural genes 0DB2  and 0DB1 respectively. 

A class B line extracted from the Darien, Panama, strain showed isozymes with the same 
mobilities as those of the class B Rio Raposo line; i.e., at positions #5, 6, 7. F1 hybrids 
between these class B lines of different geographic origin, and their F 2  progeny likewise 
showed isozymes at positions #5, 6, 7. The staining intensity of the isozyme at position 
#7 is variable, depending partly on the degree of induction of 0DB-1 subunits, and partly 
because histochemical staining of isozymes represents an end point reaction. The latter 
cause of variation in intensity of staining of isozymes has been pointed out by Ursprung and 
Carlin (1968). 

When the Darien class B line was crossed with the Rio Raposo class A line, Fj hybrids 
showed isozyrrEs at positions #4, 5, 6, and sometimes 7. In these hybrids, staining was 
strong at position #5 (Fig. 5), in contrast with the pattern of Rio Raposo class B / Rio 
Raposo class A hybrids which showed strongest staining at position #4 (Fig. 4). This suggests 
that the loci responsible for 0DB isozyme patterns are controlling genes, ODBi c  and  ODH2 c , 
which regulate the subunit synthesis by corresponding structural loci, 0DB 1  and ODH2. Whether 
or not each controlling locus is linked with its corresponding structural locus is not known, 
but distinct loci control the production of 0DB-1 and ODB-2 subunits. Change in intensity of 
staining of isozymes has been used to indicate differential subunit synthesis in dosage 
studies in maize endosperm by Schwartz (1960) for esterase variants and by Beckman and Scan-
dalios (1964) for catalase variants. 

Inbreeding F1 hybrids of Rio Raposo class B / Rio Raposo class A hybrids gave an F2 
progeny composed of 24 individuals with either the heterozygote pattern or the class A 
homozygote pattern and 9 individuals with the class B homozygote pattern, a ratio not differ-
ing from 3 : 1 (chi square, 0.0909; 0.98>P>0.95). The F2 progeny of Darien class B / Rio 
Raposo class A F1 hybrids, intercrossed, yielded 31 individuals with the heterozygote plus 
class A homozygote patterns and 13 individuals with the class B homozygote pattern. This 
ratio does not differ significantly from 3 : 1 (chi square, 0.4848; 0.8P>0.7). Thus 
unifactorial inheritance distinguishes class A and class B variants. This work has been 
supported by PBS Grant GM 14937. 

References: Plpkin, S. B., in press, 1968, Genetics; Schwartz, D. (1960). Proc. N.A.S. 
(U.S.) 46: 1210-1215; Beckman, L. and J. G. Scandalios (1964) Science 146: 1174-1175; 
Ursprung, H. and L. Carlin, in press, 1968, Ann. N.Y. Acad. Sci. 
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Fig. 1. single females of the Rio Raposo class A line cultured on corn meal medium, showing 
an isozyme at position #3, and in the sixth female, an additional isozyme at position #7. 

Fig. 2. Single females of the Rio Raposo class A line cultured on corn meal medium enriched 
by the addition of Kellogg K breakfast food, showing isozymes at positions #3, 5, 6, 7. 

Fig. 3. Single females of the Rio Raposo class B line, cultured on Kellogg K enriched corn 
meal medium, showing isozymes at positions #5, 6, 7. 

Fig. 4. F1 hybrid progeny of a cross of 
a Rio Raposo class B line with the Rio 
Raposo class A line. The ninth indi-
vidual to the right is a control 
class A individual with an isozyme at 
position #3; the tenth individual is a 
control class B individual with an iso-
zyme at position #5. Both control 
individuals were taken from crowded 
stock bottles and therefore show only 
single isozymes. 

41M, NOW q$Mw � 
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Fig. 5. F1  hybrid progeny of a cross 
of Darien class B line with the Rio 
Raposo class A line. The right most 
individual is a control female of the 

- 	
- 

 

Rio Raposo class A line, showing an 
isozyme at position #3. 

Sanger, W. G. and D. D. Miller. Univer- 	 Patterson (1954) reported axteca 9 x 
sity of Nebraska. Further study of 	 tolteca o’ 	and tolteca 	x azteca d 
hybrids between D. azteca and D. tolteca. 	 hybrids, those from the former cross 

being sterile, those from the latter fer- 
tile in both sexes. Recent crosses in 

our laboratory between azteca females (Arizona, California, Mexico) and tolteca males (Bolivia) 
yielded sterile males; however, female hybrids mated to tolteca males sometimes produced off -
spring that died as pupae. Out of 66 attempts at mating azteca 99 by tolteca males (Bolivia, 
Colombia), each involving from 1 to 60 pairs (7.67), 7 were successful, producing a total of 
126 females and 81 males. D. azteca males normally possess and tolteca males normally lack 
a second tarsal segment sex comb tooth on each foreleg (e.g. Sulerud and Miller, 1966); how-
ever, we found one tolteca male (Bolivia) to possess a second tarsal segment tooth. Our 
observation of a second tarsal segment tooth in fifteen out of eighteen azteca 9 (Arizona) 
x tolteca d (Bolivia) male hybrids differs from Patterson’s report of an absence of this tooth 
in males from this combination. The first and second tarsal segment length ratios (ffs) 
were intermediate to those of the parent species, as indicated below (eyepiece micrometer 
units); 

N f s f/s 
D. azteca (Arizona) 20 

Mean 32.20 27.40 1.1755–0.0025 
Range 30-34 26-29 1.1071-1.2592 

D. tolteca (Bolivia) 20 
Mean 20.65 27.40 0.7272–0.0114 
Range 19-24 25-31 0.6551-0.8571 

D. azteca 9 (Arizona) x 
D. tolteca e (Bolivia) 

F1 males 20 
Mean 31.67 32.73 0.9676–0.0068 
Range 30-34 31-35 0.9117-1.0000 

Hybrids from the reciprocal cross, tolteca 	x azteca d, were obtained in 2 out of 69 attempts, 
each involving from 1 to 60 pairs (7.52)and yielding a total of only one female (Bolivia x 
Mexico) and four males (Colombia x California). The female was very weak and died after two 
days; her ovaries were small. One of the four males possessed a second tarsal segment sex 
comb tooth, the others none. Male hybrids from both reciprocal crosses possessed small testes 
with no signs of sperm. 
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Kang, Y. S. and K W. Moon. Seoul National 	The demilitarized zone (4 km wide 249 km 
University, Seoul, Korea. Further notes of 	long) and its adjacent area have been kept 
drosophilid fauna in the vicinity of the 	 uninhabited and undisturbed for fifteen 
demilitarized zone in Korea. 	 years. For the study of relationship 

between chromosomal inversion and eco- 
logical versatilities of Drosophila natural 

population in the areas near the demilitarized zone, the authors made the preliminary sur-
vey on Drosophila from October 1966 to June 1968, with particular attention to their habi-
tats and distribution. According to altitude (sea level) three regions were selected as 
collecting sites; (1) eastern region, above 1000m, (2) central region, below 800m, (3) 
western region, below 300m. 

The majority of flies were attracted to large containers of fermented fruits. Net  
sweeping was not enough for the present work because most of suitable areas for net sweep-
ing were mine fields. A total of 5022 flies representing 34 species belonging to 7 genera 
were obtained mostly by the traps, partially by the aid of net. The results are shown in 
Table 1. D. auraria and D. angularis were found to be the most common species showing the 
most extensive distribution. In eastern region, a total of 1552 individuals (30.907.) repre-
senting 27 species, 7 genera were sampled. In central region, a total of 2658 flies (52.937.) 
yielded 29 species, 6 genera. In western part, a total of 812 specimens (16.177.) which 
belong to 16 species representing 3 genera were collected. 

Table 1. Numerical data of drosophilid flies collected in the three regions 
near the demilitarized zone from October 1966 to June 1968. 

Species Eastern region Central region Western region Total 
* Stegana sp. from Mt. Sulak 6 - - 6 * Amiota alboguttata 4 6 3 13 * A 	alboguttata, forma Koreana 3 1 - 4 * A 	variegata 45 36 8 89 * Leucophenga magnipalpis 19 2 - 21 
* L. concilia 8 - - 8 * L. maculata 3 4 - 7 * Mycodrosophila japonica - 3 - 3 

M. koreana 6 2 - 8 
* Liodrosophila castanea 2 3 - 5 * Scaptomyza graminum 127 165 74 366 * S. pallida 182 247 94 523 
* Drosophila alboralis 13 - - 13 

D. histrioides 20 9 - 29 
* D. sexvittata 35 - - 
’ 	D. trilineata 4 3 - 

D. coracina 12 197 - 209 
D. bifasciata 46 11 - 57 
D. suzukjj 14 23 19 56 
D. melanogaster - 46 38 84 
D. clarofinis - 8 - 8 
D. auraria (A.B.C.) 204 740 145 1089 
D. nigromaculata 62 79 25 166 
D. brachynephros 188 168 69 425 
D. angularis 174 272 110 556 
D. unispina 112 108 91 311 
D. kuntzei 90 82 13 185 
D. testacea - 8 - 8 
D. bisonata - 17 38 55 
D. histrio 113 57 42 212 
D. tenuicauda 5 6 - 11 
D. virilis 55 86 - 141 
D. lacertosa - 99 27 126 
D. sordidula - 172 16 188 

Total 	 - 	1552 	 2658 	 812 	5022 

*Co llec ted with the use of net sweeping. 
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Wright, T. R. F. University of Virginia, 	 The following stocks should be useful to 
Charlottesville, Va. Virginator Stocks, 	 those who need large numbers of attached- 

X virgins for screening sex-linked recess- 
ive mutations or for those who need large 

numbers of "Balancer" virgins for screening for 2nd or 3rd chromosome recessive mutations. 
In each case the parental flies are raised at room temperature (21-22°C) and are then trans-
ferred to new bottles which are placed in an incubator at 29-30 ° C. One week later these 
parents are cleared from the bottles which are then returned to the 29-30° C incubator. Since 
all male offspring will be hemizygous for the parental X chromosome which carries a recessive, 
sex-linked, temperature-sensitive lethal, they should all die, and therefore all females hatch-
ing in the culture will remain virgin. Some detachments of C(1)RN,y (attached-X) do occur 
and occasional breakthroughs of the 1(1)mystS2  males are found. However, so far all of these 
males have proved to be sterile, perhaps because they developed at 29-30 ° C. The exclusively 
female progeny are routinely collected from the 29-30° C cultures twice a week, on Mondays and 
on Fridays, and stored in vials until needed. The presence or absence of larvae in these 
storage vials provides a final check on the virginity of the females. The stocks are: 

C(1)RM,y x 1(1)mysts2 
C(1)RM,y; SM5/Sp bwD  x  1(1) mys tS 2 ; SM5/Sp  bwD 
C(1)RM,y; TM3,Ser/Sb x l(1)mysts2; TM3,Ser/Sb 
(Research supported by NSF Grant GB-6893.) 

Walton, P. D. Department of Crop Science, 	 Traditionally the population geneticist 
University of Saskatchewan, Saskatoon, 	 studies characters such as the number of 
Saskatchewan, Canada. The use of a beha- 	 bristles on one of the thoracic or ab- 
vioural character in population genetics. 	 dominal segments of Drosophila melano- 

gaster. While Drosophila spp. are orga- 
nisms which commend themselves alike for 

teaching and research the advantages of the characters which are so often studied are much 
less numerous. Counting bristles is a tedious and laborious process which may well limit 
the size and the number of the populations studied in any single experiment. The use of a 
behavioural character for such studies greatly increases the number of individuals that may 
be classified in a single experiment; for, with a character of this type, the flies classify 
themselves. 

Hirsch (1959) first drew attention to the inheritance of a response to gravity in the 
fruit fly. He designed a geotactic selection maze which provided the flies with 15 choices 
to go up or down; from these they emerged into 16 collecting tubes. Using this maze, a 
population of about 200 flies might be classified in 12 hours. 

The author has presented details of a modified version of the Hirsch maze which is much 
more easily constructed and through which the same number of flies will pass in about half 
an hour (Walton, 1968). Experiments using this maze have shown that, provided populations of 
not fewer than 50 individuals are used, and that the flies emerged not more than a week 
before, then accurate and repeatable geotactic scores are obtained. If flies more than one 
week old are used the mean geotactic score for the population is higher, while if the popula-
tion is smaller than 50 then the variance is greater. 

Using populations of 100 flies for each test it was possible to classify the progenies 
from a 8 x 8 diallel cross with two replications in 64 working hours. If three mazes and 
two operators are available then such an experiment could be completed in three working days. 
The time required for introducing the flies into the maze, and for counting and recording 
numbers in the collecting tubes is such that, with three mazes, two operators are fully 
occupied. 

The maze may be used in two ways to select populations which show positive and negative 
geotaxis. These methods, with supporting experimental evidence, have been presented else-
where by the author (Walton, 1968). 
References: 
Hirsch, J. 1959. Studies in experimental behaviour genetics; II. Individual differences 

in geotaxis as a function of chromosome variations in synthesized Dro- 
sophila populations. J. Comp. Physiol. Psychol., 52: 732-739. 

Walton, P. D. 1968. Factors affecting geotaxis scores in Drosophila melanogaster. J. Comp. 
Physiol. Psychol., In press. 
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Kaplan, William D. and H. D. Gugler. 	 Nutritive cells in the adult testes of 
City of Hope Medical Center, Duarte, 	 Drosophila have been described by Guyenot 
California. Nutritive cells in the 	 and Naville (1929), Geigy (1931) and 
testes of Drosophila males, 	 others. Advanced bundles of spermatids 

are said to become implanted within these 
cells which are then believed to degener- 

ate and disappear as the sperm bundle within the nutritive cell matures. In a careful study 
of many hundreds of radioautographs of testes squash preparations we have never observed 
this association. However, when testes are gently broken open by the weight of the cover 
slip in Drosophila Ringers  and observed immediately after preparation an association of 
sperm bundles within large cells may be observed. As one watches, it is possible to see them 
burst with the consequent liberation of the sperm bundle into the medium. They appear to be 
of lower viscosity than other cellular elements of the testis, and if they are indeed cellu-
lar, very much more delicate. After they have burst, within 5 or 10 minutes after prepara-
tion, it is sometimes possible to see remnants of this material closely associated with the 
heads of the sperm comprising the bundle. 

References: (1) Guyenot, E. and A. Naville 1929. Cellule 39:25. (2) Geigy, R. 
1931. Rev. suisse Zool. 38:187. 

Supported by Grant GB-600 of the National Science Foundation. 

A 	 B 

a. "Nutritive cells" showing a sperm bundle present within each. 
b. Remnants of nutritive material still in contact with sperm heads. Phase contrast 
photography of fresh squash preparation. 
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Garcia-Belljdo, A. and J. R.Merriam. 	 This is an extension of our previous 
California Institute of Technology, 	 work on the cell lineage of claret, 
Pasadena, California. A preliminary 	 D. simulans, gynandromorphs (J. Expt. 
morphogenetic map of the wing disc. 	 Zool. in press). That work presented 

a detailed morphogenetic map of the 
prospective cells for the notum. Here 

we are concerned with the analysis of the wing itself and its relationship with the notum. 
55 gynandromorphs visibly mosaic on one side (large y patches) were selected from the 
XC2Tc / y stock and examined in detail. An additional 90 regular females were examined 
for comparison. In the latter sample some 30/180 sides contained one or two small y patches 
in the notum. This low frequency and the apparent lack of intermediate-sized patches 
perhaps indicates that the instability of the xc2vc  chromosome occurs only during the first 
cleavage divisions, after which it behaves like a stable ring. 

Of the 55 mosaic sides, 2 were mosaic only in the notum, 13 were mosaic only in the 
wing and 40 were mosaic in both regions. The demarcation lines of the patches in the notum 
are not preferentially located in longitudinal or transverse directions. However, in the 
wing the demarcation lines are preferentially longitudinal (parallel to the axis of the wing) 
in 44 cases, as opposed to transversal in 9 cases. Among the 44 longitudinal mosaics in the 
wing surface, 8 have two strips of y and/or y tissue, 14 have three strips, 11 have four 
strips, 9 have five strips, and 4 have six strips scoring the dorsal and ventral surfaces 
of the wing separately. Apparently there is a natural demarcation line between the dorsal 
and ventral surfaces, since mosaics do not overlap along the margins. The strips on each 
wing surface follow preferentially the bands drawn in the diagram #1. (See next page.) 

Correlations between regions of the thorax and wing were analyzed by subdividing them 
into 9 regions shown in diagram #1. In the case of the wing the regions are those indicated 
by the 44 longitudinally striped mosaics. 219, or almost 1/2, of the 495 total individual 
regions are y or predominantly y. This indicates y may be efficiently scored on the wings 
in large patches. The table lists the percent of the cases in which regions taken two at a 
time are different in phenotype, that is, one region y and one y . These percentages are 
used as relative distances between the regions in order to construct the adjacent diagram 
2. This represents the initial location of the presumptive adult regions. The points of 

interest are, first, that the dorsal wing surfaces largely map between the notal and ventral 
wing surfaces. Secondly, the anterior, medial and posterior adult structures keep the same 
relative positions throughout development. Third, a very large structure, the wing, is 
formed from a relatively small area in the map. We visualize the wing blade as deriving from 
a conical outgrowth perpendicular to the plane of the anlage. 

During the course of this study, Mr. G Williams kindly communicated his results with 
wing mosaics involving xc2 in which he also finds longitudinal striping (ref. Wing Mosaics 
in D. melanogaster. M A thesis, University of California, Berkeley, 1968). 

Percent of cases for regions shown in diagram #1 taken two at a time 
in which one region is y and the other y 

I 	II 	III 	IV V VI VII VIII IX 
I 557. 	677. 	357. 587. 597. 247. 517. 467. 
II 187. 	407. 2570 4970 587, 387. 4570 
III 497, 277, 537. 677. 367. 477. 
IV 407. 4470 447. 537. 517. 
V 497, 497. 247. 497. 
VI 587. 517. 227. 
VII 497. 517. 
VIII 297. 
IX 
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Diagram #1: Subdivisions 
of the notum and wing 
indicated by roman 
numbers. 

Diagram #2: The primitive morpho-
genetic map of the regions shown 
in diagram #1. 

Kikkawa, H. Osaka University, Osaka, 	 It is well known that chemosterilants 

Japan. Genetic effects of a chemosteril- 	are generally fatal to various insects 

ant (Metepa, metaphoxide) in D. melano- 	 when the concentration is very high. 

gaster. 	 Using a chemosterilant (Metepa), genetic 
effects have been examined in D. melano-
gaster by the metFod of larval test 

(Kikkawa, H. Ann. Rep. Scient. Works, Fac. Sd. Osaka Univ. 9:1, 1961). 

Some strains like Hikone were resistant to this chemosterilant (LD50, about 600 ppm.), 

while other trains like Canton-S and bw; st; svn were sensitive (LD50, about 200 ppm.). 
The resistance is controlled, at least, by two dominant genes located on the second and third 
chromosomes respectively. In any strain, the frequency of sterility is higher in the male 
than the female. 	 - 

Effects of the chemosterilant on the crossing over frequency and non-disjunction of 
X-chromosomes are being carried out. As far as our experimental results show, no marked 
effect has been found. 
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Paik, Yong K.,, U.C. Hong and K.C. Sung 	 Two endemic inversions and three cosmopolitan 
Yonsei University, Seoul, Korea. Inver- 	 inversions on chromosomes 2 and 3 were first 
sions in a Korean D. melanogaster 	 detected in the males from the large Anyang 
population. 	 populations in September of 1967. 

Breakage points in these inversions 
were identified on the basis of the salivary 

chromosome map by Bridges (1935). Of the three cosmopolitan ones, In(2L)KA was identified 
with 1 0 (2L)t of Bridges et al. (1944), which had been also reported from Russia, Egypt, U.S.A., 
Mexico and Japan; In(3R) was identified with In(3R)Mo, recorded from Russia, Egypt, U.S.A. and 
Japan; In(3R)KB was identified with In(3R)C, recorded from Russia, Czechoslovakia, Egypt 
and Japan. Two endemic inversions, In(2L)KB and In(2R)KA, have limits 37D - 40A and 47E - 
51A respectively as shown below. 
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I , . 

Williamson, John H. University of Call- 	 Young D. melanogaster males carrying a 
fornia, Riverside, California. EMS- 	 doubly marked Y, BSYy , were fed ethyl 
induced mutants in the Y chromosome of 	 methanesulfonate and mated in mass to 
D. melanogaster. 	 attached-XY, i(1)J1 y w / Ln(1)FM6, 

y  31 sc 8  dm B females. Male progeny of 
the genotype attached-XY, l(1)Ji y w / 

BSY y+ were mated individually to C(1)TA, v I 0 females. (The y duplication on the Y 
carries the normal alleles for 1(1)Jj. and thus covers the lethal in the X chromosome. The 

indicates a treated Y. C(1)TA is a tandem acrocentric compound X chromosome in which 
crossing over generates siigle rod X’s.) The progeny of such crosses were C(1)TA /BSY*y+ and 
XY / X females and X I BSY 

7r
y males; the regular males died because of the uncovereSi  lethal. 

The progeny of each cross was transferred to fresh medium in vials. If the X I BSY(y+ males 
were sterile 1  no larvae were observed in that vial and the BSY y+ was extracted from the 
C(1)TA / B 5Yy females, put into stocks and subsequently retested for sterility. From a 
total of 4236 tested Y chromosomes 96 were recovered which had at least one mutant in the 
male fertility genes. Of these 15 were mutant in Y,  61 in yL,  13 in both Y 5  and YL,  in 4 
the mutant could not be localized and 3 were lost. In seven cases males carrying the mutant 
Y were sterile when reared at 25’C, but were at least partially fertile when reared at 18°C. 
Nine other mutant Y chromosomes were subsequently found to be simultaneously mutant at the 
bobbed locus in that the Y chromosome would not recover C(1)DX, y f females when reared at 
25° C. However, at 18 ° C two of these mutant Y’s were found to recover 20-30% of these females 
although all were extremely bb in phenotype. Many more females died as very late pupae or 
were so weak as to be unable to emerge from the pupal case. 
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Paik, Yong K. and Y. Choi. Yonsei University 	The fantastically common use of FSS(HCHO. 
Seoul, Korea. The mutagenic effect of formal- 	HSO2Na) in processing confectionaries and 
dehyde sodium sulfoxylate on male germ cells 	sugars in this country, and the contro- 
of D. melanogaster. 	 versy regarding its use, led us to test 

its radiomimetric effects. Additionally, 
it is of general interest from the theo- 

retical view point to compare the spectra of genetical changes induced by FSS with that induced 
by its parental compound, formaldehyde. 

Oregon-R males of Oak Ridge strain which had been made free of pre-existing lethals in 
the X, 2nd and 3rd chromosomes were taken within a two-hour hatching period, and then were 
aged one day before treatment. These males were injected intraperitoneally with 0.0004m1 of 
a sublethal concentration of FSS(O.06 M) in a 0.57. NaClsaline solution with the help of an 
Agla Micro-meter syringe. The treated males were crossed with Ins y 3P;Cy/Pm;D, InCXF/Sb 
females one day after injection. This stock permits one to test simultaneously for lethals 
in the X, two major autosomes, as well as for translocations involving either the 2nd or 
3rd chromosome or the Y and 2nd and/or 3rd chromosomes. The differential cell stage re-
sponse was also investigated in the sex-linked lethal test by the 3-day brood technique over 
a 16-day test period. 

The rate of sex-linked lethals were 0.757. in 1095 tested sperms in brood A, 0.487. in 629 
sperms in brood B, 0.477. in 638 sperms in brood C, 0.467. in 655 sperms in brood D, and 0.177. in 
592 sperms in brood E. The spontaneous rate of sex-linked lethals in the Oregon-R stock is 
known to exceed 0.047. rarely. The response pattern of developing germ cells to FSS is thus 
similar to that induced by the injected formaldehyde by Auerbach (1952) and Sobels (1956, 1963) 
although the absolute rates appear to be considerably lower. The pronouncedly increased rate 
of lethals in the mature sperms and the significant drop of lethal rate in the spermatogonia 
are particularly noticeable. The test for lethals expressed as mosaics in the F was also per-
formed for late post-meiotic cells, and the lethal rates were 0.367. in 845 tested sperms and 
0.647. in 776 sperms for brood A and brood B respectively. 

The frequencies of autosomal recessives tested in mature sperm were 2.37. in 174 sperms 
and 2.97. in 174 sperms for the 2nd and 3rd chromosome respectively. The control rates of 
lethal mutations were estimated to be 0.97. in 212 tested sperms for the 2nd chromosome and 
1.47. in 212 sperms for the 3rd. When these control ratessare considered, the induced rate 
of 1,4% is observed for the 2nd chromosome and 1.5% for the 3rd. When the comparisons are 
made using the present data for sex-linked and autosomal lethals, autosomal rates are approxi-
mately twice the comparable sex-linked rate, and this difference corresponds to the cytological 
length of two types of chromosome. 

There were no translocations recovered in 1154 mature sperms tested. 
These results indicate that FSS when injected into adult males is weakly mutagenic in 

Drosophila. With this consideration in mind, the common use of FSS in food processing may be 
thought to be genetically hazardous in man as well. The results also suggest that adequate 
utilization of FSS may be of interest at least to some extent in studies on the mutagenic 
action of formaldehyde, when the possible oxidation-reduction system between the sodium sul-
finite part of FSS and hydrogen peroxide. 

Rey, Beatriz Molinari. Atomic Energy 	 Although various laboratories have now 
Commission, Buenos Aires, Argentina. 	 successfully cultured Drosophila embryonic 
The culture of Drosophila embryonic cells 	 cells according to the method of Horikawa 
in H-5 medium, 	 and Fox (Science 145(3639): 1437-1439, 

1964), Kakpakov and Gvosdev (DIS 43:142), 
reported failure to get growth in the H-5 

or H-6 media. In fact, their cells failed to live. It was thought of interest, therefore, 
to report that we have been using H-5 medium in this laboratory with very good results. 
Growth curves obtained by us for Oregon R  cells are quite comparable to those obtained by 
Horikawa and Fox. The only modifications of the technique concern the egg collecting and 
handling. For collecting, we use a simplified version of the "ovitron," which is described 
in Technical Notes of this issue. A device for washing and sterilizing eggs was described 
earlier (Kirschbaum and M. de Rey, DIS 43: 194). 
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Rahman, S. M. Z. and V. K, Singh. 	 Attempts were made to collect mainly 

Bhagalpur University, Drosophila Labora- 	 D. ananassae and D. malerkotliana at 

tory, Bhagalpur, India. A survey of 	 Bhagalpur height below 60 metre in India, 

Bhagalpur population of Drosophila. 	 between Jan. 21st to Feb. 15th, 1967, with 
an object to study the population genetics 
of these species. But the collections, with 

a total number of 3447 flies, showed seven other species too, as are indicated in the table 
below. These included a new species belonging to the montium subgroup. Samples were obtained 
from three different localities, each situated at about three miles from the main collection 
centre, the T.N.B. College garden. The baits used for trapping were fermented bananas and 
orange, the hours of collection being morning and evening. Specimens were primarily identified 
in collaboration with Dr. A. P. Jha of the Drosophila Laboratory, Bhagalpur University and 
later confirmed by Prof. T. Okada of the Tokyo Metropolitan University, Japan. D. busckii 
was predominant in the T. N. B. College collections, whereas D. ananassae and D. bipectinata 
were predominant species at Nayabazar and Khanjarpur, respectively. A notable fact of the 
collection was that D. irnmigrans sturtevant and Chaetodrosophila quadrilineata We Meijree) 
were found only in the T. N. B. College garden. 

Table 1. Numerical data of drosophilid flies collected in 
the three regions of Bhagalpur. 

Species T.N.B.College Nayabazar Khanjarpur Total 

Garden 
D. ananassae 199 617 135 951 

D. bipectinata 89 22 198 309 

D. busckii 876 30 134 1040 

D. immigrans 50 0 0 50 

D. kikkawai 79 18 55 152 

D. melanogaster 269 101 131 501 

D. malerkotliana 98 3 102 203 

Chaetodrosophi la 
quadrilineata 170 0 0 170 

+D. spp 	of montium 
sub-group 55 10 6 71 

1885 801 761 3447 

+ New species. 

Ehrman, Lee. Rockefeller University, 	 In the superspecies D. paulistorum there is 

New York City. Double matings and 	 apparently a cytoplasmic factor which causes 

infectious hybrid sterility in D. 	 the maternally transmitted hybrid male 

paulistorum. 	 sterility produced by crosses between cer- 
tain strains (Dobzhansky and Pavlovsky, 
1967). This factor may sometimes be trans- 

mitted by injection (Williamson and Ehrman, 1967), and is retarded in its effects by heat 
shocks (Ehrman, 1967). Therefore, it seemed reasonable to attempt the transfer of this infec-
tious entity by copulation. Virgin females of the Santa Marta strain were observed copulating 
with sterile hybrid males for normal intervals of time in this species (Ehrman and Strick-
berger, 1960). These sterile males, which resulted from either the Raposo #95 x Llanos #13A. 
or Llanos #13A x Santa Marta #2e interracial crosses, transfer no functional sperm. Follow-
ing the mating, the individual females were isolated and allowed to "incubate" the presumed 
infection for five to six days. Then they were crossed to fertile nonhybrid males of their own 
strain. The progeny which resulted from the second matings were scored for fertility by cul-
turing and afterward, by dissection in isotonic saline and inspection for the presence of 
motile spermatozoa. The results were negative. All Santa Marta progeny produced additional 
generations and only an occasional sterile male was discovered. This occasional sterility was 
no more frequent than that usually found in standard laboratory stocks of this material. 
(Supported by U.S. PHS Research Career Award 5K3 HD-9033-04.) 
Dobzhansky, Th., and 0. Pavlovsky, 1967, Genetics, 55: 141-156. 
Ehrman, L., 1967, P.N.A.S., 58: 195-198. Ehrman, L. and M. W. Strickberger, 1960, Natural 
History, LXIX: 28-33. Williamson, D. and L. Ehrman, 1967, Genetics, 55: 131-140. 
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Krimbas, C. B. and E. Zouros. College 	 Sperlich (1963 DIS 37:130) observed a 
of Agriculture, Dept. of Genetics, 	 non random association of linked but non 
Athens, Greece. Crossing over suppression 	 overlapping inversions in five Italian 
between linked but non overlapping inver- 	 and one Austrian natural populations of 
sions in Drosophila subobscura. 	 D. subobscura. Five out of the seven 

cases he describes refer to inversions 
located in the chromosome 0. One of the 

expected classes of chromosomes is either completely missing or at a much lower frequency than 
the one expected from random association. This is quite characteristic of D. subobscura 
(Krimbas 1964 Z. Vereb. 95:125, 1967 Mol. G. Gen. 99:133) but exceptions to this rule are 
sometimes recorded: for example in the Tarsus population the inversion types 03+4+7, 03+4, 
079 °ST seem to be at a linkage equilibrium (Gtz 1967 Mol. G. Gen. 100:1). The non-random 
association of inversions can result from different mechanisms: either from a complete 
suppression of crossing over between the non-overlapping but linked inversions in double 
heterozygote females for the inversions, or from the interaction of linkage and selection 
(epistatic interaction in fitnesses) which would create a nearly absolute linkage disequili-
br i urn. 

As part of work on association of enzyme genetic polymorphisms and chromosomal types in 
D. subobscura, we have collected information, in several crosses, concerning the crossing 
over values between two independent but linked inversion systems of chromosome 0 in the 
gametes of the double heterozygote females. The data are reported in Table 1. The whole 
chromosome 0 is divided in 102 sections in the salivary gland chromosome map of Kunze-Mtilh 
& MUller (1958 Chromosoma 9:559) and its genetic length is estimated to be of 156 crossover 
units (Koske & Maynard Smith 1954 J. Genetics 52:536). 

Table 1 

Female’s 
Genotype 

Distance Gametes 

03+4+1 °ST 03+4  0 1 Total 

03+4+1 21 sections- 	50 units 	59 80 0 0 139 

O ST  
03+4+7 °ST 03+4  0 7  Total 

034+7 26 sections- > 50 units 	61 41 0 0 102 

OST  

03+4+12 °ST 03+4 012 Total 
03+4+12 3 sections- 	15 units 	26 23 0 0 49 

°ST 

In the first column of Table 1 we indicate the genotype of the female, in the second one 
the number of sections between the non overlapping inversions (corrected for inversion 07 
according to Gtz 1965 Z. Vererb. 96:285) and the estimated genetic length. This last one is 
estimated with the help of Est1 and Lap genes. The sequence of the loci in chromosome 0 is 
the following: 
T.B. (terminal break) of 03+4 ----- Lap-----F.B.(First break) of 012 ----- TB. of 0 12_____ 

F.B. of 022- ----- F.B. of 01-----F.B. of 07-----T.B. of 022-----T.B. of 01-----T.B. of 07_____ 
Est1-----centromere. 

In females heterozygous 03+4/°ST  we found that the distance Lap-----T.B. 03+4  is of 6 
units. In females 03+4+22/03+4 the distance of Lap-----F.B. 022 is 45.5 units. Thus T.B. 
03+4 -----F,B. 022 equals 51.5 units and T.B. 03+4-----F.B. 0151.5 units. This is probably 
a serious underestimation. On the other hand Est j,----- T.B. 03+4+12 is 24 units (in females 
03+4+12/°ST and Est1----- T.B. 03+4 is 39.3 units (in females 03+4/°sT). Thus T.B. 03+4 ..... 

F.B. 012 is 15.3 units. 
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In the following columns of Table 1 the number and classes of gametes produced by the 
female as well as their total number are indicated. It is obvious that crossing over is 
nearly completely suppressed in double heterozygous females between the two independent inver-
sion systems 03+4  and 01, 0 3+4  and 0 7 , 03+4  and 0 12. 

This suppression is not due to suppressor genes because in 03+4+22/03 +4 females the Lap 
gene at a distance of 6 units from T.B. 03+4  is at a distance of 45.5 units from the F.B. 022 
(and 03+4+22 resembles 03+4+1: we never found 022 alone). 

The cause of crossing over suppression is probably asynapsis of the whole region of the 
chromosome comprising the 03+4+1, 03+4+7, and 03+4+12 arrangements in heterozygote females 
with °ST.  Inversion system 03+4+8 ( 08 over 0 3+4) probably restores some synapsis with °ST 
as some data of Sperlich (1963) and Gtz (1965) indicate. 

This situation resembles the one described by Levitan in D. robusta, as well as the 
interpretation of the data of Terzaghi & Knapp in D. pseudoobscura (1960 Evolution 14:347). 

Mather, Wharton B, V. Baimai and I. R. 	 During 1967 the genus Drosophila was 
Bock. University of Queensland, Australia. 	sampled at five stations in New Guinea 
The genus Drosophila in New Guinea, 	 from heaps of fermenting banana. The 

primary sorting of the flies yielded the 
results shown in Table 1. The results in 

Table 2 were obtained from samples of melanogaster group females individually bred out and 
identified by their male progeny. 

Cytogenetical studies and an investigation of isolating mechanisms in the species listed 
is proceeding. 

Table 1 

Primary Sorting 

Port Moresby Rabaul Bulolo Popondetta Awala 
(Bisianumu) 	(May) (May) (Aug.) (Sept.) (Sept.) 

D. rubida 12 1.4 116 	7.6 59 3.6 18 1.1 91 10.7 
D. setifemur 69 8.2 218 	14.2 202 12.5 171 10.2 196 23.1 
D. pararubida 26 3.1 258 	16.8 226 14.0 57 3.4 12 1.4 
D. tetrachaeta 2 0.2 30 	2.0 62 3.8 22 1.4 1 0.1 
D. argentostriata 8 1.0 - - - - 

D. silvistriata 9 1.1 - - 18 1.1 39 4.6 
melanogaster group 714 84.8 756 	49.3 1062 65.9 1395 8.3 510 60.1 
Pholadorjs 2 0.2 155 	10.1 - - - 

842 1533 1611 1681 849 

Table 2 

Melanogaster group samples 

Port Moresby Rabaul Bulolo Popondetta Awala 
(Bisianumu) 	(May) (May) (Aug.) (Sept.) (Sept.) 

D. ananassae 22 7.4 21 17.5 53 19.0 31 	14.4 18 12.3 
"Pseudoananassae" 5 1.7 20 16.7 105 37.6 66 	30.6 15 10.3 
D. szentivanii 1 0.3 1 0.8 7 2.5 8 	3,7 11 7.5 
D. mayri 1 0.3 1 0.8 25 9.0 56 	25.9 36 24.7 
D. gracilis 270 90.3 3 2.5 1 0.4 1 	0.5 2 1.4 
D. serrata - 4 3.3 - - - 

D. birchii - 70 58.3 88 31.5 54 	25.0 4 43.8 

299 120 279 216 146 
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Arajrvi, Pirkko, and Aloha Hannah-Alava. 	 One of the most extensively studied, but 
Turku, Finland. Cytogenetic mapping of 	 cytogenetically least well-mapped chromo- 
in and ri. 	 somal regions in D. melanogaster is the 

centromeric region of chromosome 3. More 
than 30 mutant loci have been placed, pri- 

marily on the basis of linkage data, in this genetically rather short region, between st 
(3L-44.0) and p (pP; 3R-48.0). Although a high degree of accuracy in genetic localization is 
presumed when the genetic position is given, as for many of the mutants in the st-p interval, 
in tenths of a unit, the actual linkage data frequently do not warrant such precision in map-
ping. Thus two of the loci, in and ri can be (and have been) placed on the basis of linkage 
data either in 3L, in 3R, or one in 3L and the other in 3R, and their order either in-ri or 
ri-in. It is obvious that their genetic location is yet to be resolved since the position of 
in was given only as 47, i.e., about 47, in the recent "Revision of the Mutants" (Lindsley & 
Grell, 1968), while the position of ri was changed from 47.1, as listed in "The Mutants" 
(Bridges & Brehme, 1944) to 47.0. Inasmuch as Sturtevant’s (1943, DIS 17) correction for the 
position of in, i.e., to 46.9, was not cited in either listing of the mutants, the different 
values for the two loci could be based entirely upon different interpretations of Waletsky’s 
(1939 DIS 12) linkage results. 

In view of the number of recent investigations on the effect of radiation and radio-
mimetic chemicals or chromosomal aberrations upon crossing over, particularly in the centro-
meric region of chromosome 3, it is surprising that there have been no attempts to remap in 
and ri. This may be because of the finding that there is a rather consistent and frequently a 
pronounced deviation from the standard value of 4.0 for the st-p interval, which might affect 
the relative positions of the loci within this interval. The rather characteristic range in 
values for the st-p interval, as shown in the following table, may be obtained in experiments 
involving somewhat different genotypes 02 and 3#; from Thompson, 1964 Genetics 49) in experi-
meits with different procedures (#4A and  B; from Suzuki & Parry, 1964 Genetics 50) as well as 
in replicates (#1A-D; Arajrvi, unpublished). Even when a correction is made for the devi-
ation from the standard value of 4.0 for the st-p interval, the calculated positions for in, 
or for ri, vary as much within an experiment as between the experiments: 

Experiments: Total st - p Map positions 
(Chromosomes and loci 	in 3) count interval in ri 

# I. A. 1,596 2.94 46.6 46.7 

x,x B. 5,496 4.55 46.8 46.9 

th st cp in ri pP bx/sr C: 3,494 5.78 46.9 46.9 
D 2,425 6.43 46.6 46.6 
Tot 13,011 5.03 46.75 46.81 

#2. X/X; st in ri pP/+ 9,878 4.11 46.8 47.1 

#3. X/X; st in ri pP/W 7,124 2.15 46.7 47.1 

#4. RM/0; st in ri pP/+ A. 
	6,456 	2.57 	46.5 	46.7 

	

B. 	3,583 	1.79 	46.4 	46.5 

These results clearly reveal the difficulties in mapping loci as closely linked as in and 
ri from the linkage data. Although all of the experiments suggest that both loci may be more 
distal from the centromere than is generally presumed, there is no reason for assuming that 
any of these positions could be considered a standard position for either in, or ri, that would 
be more accurate than the locations based on the earlier and perhaps even more ambiguous link-
age results. However, as was first pointed out by Sturtevant (1943 DIS 17) and recently con-
firmed by Puro & Arajrvi (Hereditas, in press), in experiments such as these with sufficient 
tester genes, the types of recombinants recovered proves that the linear order is in - ri. 

Although Sturtevant had suggested as early as 1943 (DIS 17) that in was in the left arm 
of chromosome 3, it was only firmly established that both in and ri were in the left arm on 
the basis of their mapping to the left of Dp(1;3)snl 3a ]. (Muller, 1958 DIS 32) and 
Dp(1;3)N26458  (Gersh, 1966 DIS 41). 

Because they also map to the left of T(2;3)spy (Puro & Arajarvi, 1968 DIS 43) and 
In(3LR)C269 (Hannah-Alava, unpublished), they are to the left of 78C, the left breakpoint 
of the inversion, and thus are not even in centric heterochromatin as had long been thought. 
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The location of the in-associated breakpoint at 77D3-5 in T(1 ; 3) wvco (Schultz, cited by 
Bridges & Brehme, 1944; Lindsley & Grell, 1968) and the breakpoints of the three in or ri 
position mutations and an in-deficiency obtained in our specific-locus experiments (Hannah-
Alava, 1964 Mutation Res. 1) supports the genetic evidence that both loci are to the left of 
78C: 

Dp(1;3)in61 3 2  with the nucleolus organizer (probably from the X-chromosome) inserted 
into 3L at 77B-D 

T(2 ; 3)i n601 a complex translocation (and inversion(s) in 3L) with breaks in 62D-F, 
77B and 80C; 

Df(3)in61 3 1 , a deficiency for sections 76F to 77D inclusive; 
T(2;3)ri6Ob2 with the one breakpoint in 3L after 77E3 and before 78A1. 

Inasmuch as T(2;3)C11 and T(2;3)C65, with breakpoi’nts in 77A showed no position allelism in 
compounds with either in or ri, the tentative position for the in locus is 77B-D, and for the 
ri locus is 77E-78C, possibly 77E-F, in the salivary map. 

Ginter, E. K.,, B. A. Kusin. Institute of 	The growth of eye-aritennal and wing discs 
Medical Radiology, USSR. Growth of the 	 after their transplantation into 2-3 days 
imaginal discs of Drosophila in the adult 	old adult females was -investigated in 
host, 	 connection with the problem of the 

"regulative" ability of the discs. The 
imaginal discs from 40, 52, 72 and 84 h. 

larvae were used for implantation. The discs were allowed to grow in the adult host for 
1, 3, 7 and 14 days. After cultivation the discs were removed from the abdomen of the hosts 
and their volumes were measured with the help of a micropipette with known diameter (Table). 

Table 

Growth of eye-antennal and wing discs in the abdomen of adult fly. 

Volume of discs (x10 4  mm3 ) 

Donors 
age(h.) 

Days of 
culti- 
vat ion 

40 

No. of 
discs 

52 

Mean 	No. of 
volume 	discs 

Mean 
volume 

No. of 
discs 

72 

Mean 
volume 

No. of 
discs 

84 

Mean 
volume 

0 20 9.2–0.53 6 21.2–0.64 19 102.3–4.55 17 114.3–3.04 
1 20 14.1–0.45 15 24.4–1.85 22 92.4–4.11 20 106.4–3.38 
3 24 25.3–1.98 16 56.2–3.80 22 71.3–3.75 29 94.0–3.52 
7 22 60.4–5.09 24 70.1+3.30 16 84.3+5.10 20 86.2–3.11 

14 20 89.5–4.32 21 88.0+4.87 30 86.7–2.95 21 88.0–4.11 

0 18 4.9–0.24 6 17.5+0.86 20 111.5–5.73 23 124.0+4.46 
1 10 15.3–1.03 17 24.2+1.39 17 99.2–3.81 15 131.9+5.79 

3 24 27.1–1.65 15 57.9–6.07 17 89.1–5.34 33 114.5–3.22 
7 20 60,9+5.57 22 77.3+3.62 22 81.2–4.72 15 102.1+6.46 

14 25 87.8+4.22 21 96.1–4.65 31 85.0–3.56 21 88.7+5.17 

The greatest increase in the discs volume in situ was observed from 52 to 72h. In the 
adult fly only the discs from young larvae (40, 52h) continued their growth. The growth 
rate of the discs in culture was lower than that in situ, and only after 14 days cultivation 
the discs reached the dimensions of the discs from 72h. larvae. The implanted discs from 
72 and 84 h. larvae did not grow in the adult flies, on the contrary their volumes diminished 
significantly after their cultivation. After a few days of cultivation of the implanted eye 
discs the traces of red pigment were observed. It may be supposed that the maximum size of 
the intact discs is genetically controlled. 

S 
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Hannah-Alava, Aloha. Department of 	 Inasmuch as the positions for 12 of the 
Genetics, University of Turku, Turku, 	 17 loci mapped on p.  462-63 in the 
Finland. Localization of Pc and Scx. 	 "Revision" of the Mutants of D. melano- 

gaster (Lindsley & Grell, 1968) are given 
in tenths of a unit, it might be presumed 

that there is a high level of accuracy in genetic localization of the genes in the centric 
region of chromosome-3. On the contrary, recent linkage studies have so consistently shown 
such great variance in recombination values for the genes in the st-p interval, that there is 
now a tendency for some authors to even refrain from giving the map positions of these loci. 
Furthermore, although ri has long been considered as an "accurately" located gene, in spite 
of the fact that its position has been listed as either 47.0 or 47.1, both it and the "less 
accurately" located in gene have been accurately mapped only recently (e.g., Arajrvi & 
Hannah-Alava, this issue of DIS). The linkage results obtained in a series of experiments 
for locating the Pc and Scx alleles have been even more deviant, with the result that the 
positions of these loci have been listed as both 47 and 48. It is not unlikely that attempts 
to relocalize at least some of the other mutants in the in-p interval will reveal similar 
ambiguities in genetic position. 

As pointed Out by Lindsley & Grell (l.c., p.  5) reliance upon "accurate" locations in 
mapping may result in inaccuracy with respect to both position and order of the genes. Disre-
garding other evidence when mapping the "less accurately" located genes not only leads to 
confusion, but may even result in erroneous assumptions in subsequent investigations. Thus, 
for example, there probably will be misconceptions concerning the positions of Pc and Scx. 
Even though it was stated in two different places in the mutant descriptions that Scx is 
located between Pc and pP,  due to the fact that its genetic position was considered to be 47, 
it was placed in the cytogenetic map between in and ri in the left arm, while Pc, which was 
listed as 48, was located in the right arm and, probably correctly, next to the Antp locus. 
Regardless of the ambiguity in genetic localization of these mutants, it has at least been 
established that their order is Pc - Scx, and not the reverse order as suggested in the cyto-
genetic map. 

In her description of Pc (subsequently referred to as Pci) P. Lewis (1947, DIS 21) only 
stated that this mutant was in chromosome-3 and between th and p. Later, Hannah & Stromnaes 
(1955 DIS 29) reported that Pci, as well as Scx, was between st and pP, but because the locali-
zations were based only on the males with extra sexcombs, their positions were given, tenta-
tively, as 48–. They were considered as pseudoalleles, but recombination was obtained only 
in subsequent linkage tests. 

With the discovery of Pc 2 , in 1961, relocalization of all three of the ’Extra-sexcomb’ 
mutants was undertaken. Linkage tests were first made with the ’thrie’ (th st cp in ri pP 
bx sr e) and 3ple (ru h St PP ss es) mutant-marked tester chromosomes, and later with 
strains having various combinations of the 	 mutants and recessive marker genes. 
Although none of the linkage tests involved large numbers of flies (because of the necessity 
for progeny testing) many tests were made, from which some 20 strains, with various combina- 
tions of Scx and/or Pc 1  or Pc2  and the recessive genes, were extracted and (because they were 
homozygous lethal) have been maintained by balancing with either T(2;3)M or TM1, M ri sbd 1 . 

The linkage results were exceptionally variable with the consequent wide range in recom-
bination values, and hence locations, for all three of the 	 mutants. The 
linkage results were more variable with one 	 mutant than with two, and with 
two in the coupling phase than two in the repulsion phase. Only part of the variance, e.g., 
inequality in reciprocal classes, could be related to viability factors associated with 
specific genes or combinations of genes. There was frequently a marked deviation from the 
standard value of 4.0 for recombination in the st-p interval, but the range in values was 
no greater than in other crosses (e.g., Arajrvi & Hannah-Alava, l.c.). Examples of the 
variance in linkage values for the st-p region obtained in experiments involving two ’Extra- 
sexcombl 	are summarized in the following table for five different experiments: #1: 
Pc1  Scx/ 1 3ple’; +1+ 	and #2: Pc 1  Scx / 1 3ple’; Cy/+(sibs of #1) X 1 3ple’ d’s; #3: ru h 
st Scx PP ss e 5/ru h Pc 2 	X ’thrie’ d?; #4: Pc 2  Scx pP sr / ’thrie’ 	X ’thrie’ dd; 
#5: (for locating the lethal associated with Scx) Pci/ru h St Scx pP ss es 	X ru h st 
Scx pP ss e 5  dd: 
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Crossover 7.: Region 	 Map 	 POSjtjOfl* 
Cross 	Offspring 	length 

st-Pc 	Pc-Scx 	Scx-p 	st-p 	Pc 	Sex 

# 1 1333 0.8 0.2 0.6 1.65 46.0 46.5 
# 2 1504 2.6 0.1 0.3 3.13 47.4 47.6 
# 3 1649 d 1.2 0.4 0.2 1.82 46.7 47.5 
# 4 239 4 2.5 0.8 - >3.3 46.5 47.3 

# 5 
296?&e 2.7 1.7 0.7 5.07 46.4 47.4 
151 e 3.3 2.0 0.7 5.96 46.2 47.6 

Corrected for deviation from the standard value of 4.0 for the 
st-p interval for all except # 4. 

These examples of the variance in linkage results clearly show the difficulties en-
countered in an attempt to accurately localize the ’Extra-sexcomb’ mutants. It might even 
be concluded that Pc could be to the left of ri; but the types of recombinants recovered in 
Exp. # 4 (and others similar to it) established that all three mutants were between ri 
(47.0) and pP (48.0), with the linear order being st cp in ri Pc 1  (or Pc 2 ) Sex pp. The more 
recent tests also revealed that Sex was considerably more to the left of pP  than had been 
indicated by the earlier linkage results (Hannah & Strmnaes, 1955 DIS 29). The linkage 
values for Pc and Sex usually ranged from 0.1 to 0.8 of a unit with an average of 0.3 of a 
unit. Consequently when the map location for the ’Extra-sexcomb’ mutants was submitted for 
inclusion in the "Revision of the Mutants" it was given as 47– (rather than 48– for all 
three. Since either value is completely ambiguous, the most reasonable tentative position 
is probably 47.5+, at least until there is better genetic mapping for the whole of the ri-p 
section. 

Exp. # 5 is included to show an example of exceptionally deviant results and because it 
reveals some of the sources of error that may be encountered in mapping the 
mutants. All of the other tests made for mapping the lethal, associated with Pc i , Pc 2  or 
Sex, showed that it was in the same region of the chromosome as the 	 mutant. 
The recovery of an apparent double crossover (genotypically ru h St pP ss e) in the st-p 
region, in # 5, could also mean that the lethal was not in the same position as Sex. An 
alternative and more likely explanation is that a small number of the presumed ru h St Sex 
pP ss e s  chromosomes did not contain the Sex factor. 

With the exception of the one questionable double crossover found in Exp. # 5, no double 
crossovers in the st-p region have been recovered in either these experiments or in similar 
experiments by Arajrvi (Arajrvi & Hannah-Alava, l.c.). Nevertheless, there is rather fre-
quent "loss" of the ’Extra-sexcomb’ mutants, particularly Sex, from the strains which are 
balanced with T(2;3)Me or TM1,M ri sbd 1 , presumably through dotible crossing-over with the 
M chromosome. Although it has been possible to insert pP into the M4 chromosome by double 
crossing-over such an event is relatively rare. Not only is the loss of an 
factor more frequent, but if it is due to double crossing-over, it can take place in a region 
presumably of less than one map unit, because in one case at least, Sex was lost from a chro-
mosome with the following combination of genes: th St cp in ri Pc 2  Sex pP without loss of 
either Pc2 or pP, and of course the other recessives. A similar "loss" of two Antp mutants 
(AntpB and Antp 50) has also occurred. Thus the section of the chromosome containing the 

and 	 loci may have special cytogenetic properties which under 
certain conditions responds with enhanced crossing-over, or an event resembling crossing-
over. 

Because there is apparently no chromosomal change associated with Pc 1 , Pc 2  or Sex, 
their location in 3R is on the basis of indirect evidence, i.e., lethality of Scx/Antp 
compounds and semilethality of Pc 2/Antp49 . Exact mapping of the Pc and Sex loci awaits the 
discovery of alleles associated with a cytologically identifiable chromosomal change. Reso-
lution of the nature of the functional allelism between the Antennapedia  and 
comb’ mutants might be facilitated by means of the working-hypothesis that they are in a 
region of repeats, in which the replicated (triplicate?) ’Antennapedia’ or ’Extra-sexcomb’ 
genes have retained only part of their genetic and functional homology. A "triplicate" 
would explain the stickiness of the 83E-84D section of the salivary chromosomes, the rela- 
tively wide spread in the breaks associated with ’Antennapedia’ and account for the fact that 
a large number of inversions and translocations with breaks in the 83E-84B region do not have 
an associated antennapedia or extra-sexcomb phenotype. 

e 
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McCune, Thomas. University of Hawaii, 	 The terminology of the amylase isozymes 
Honolulu, Hawaii. Amylase isozymes in 	 has previously been described by Doane 
natural populations of Drosophila 	 (DIS 41:93) and by Kikkawa (Jap. J. of 
melanogaster. 	 Genetics 39:401-411). These isozymes 

are determined by a series of multiple 
alleles found on the second chromosome. 

The fastest migrating band towards the anode of the gel is called Amyone  with slower 
migrating bands having the superscripts 2, 3, 4 and 6. The eiht alleles which have been 
reported in natural populations are Amyl, Amyl,Z, Amy13 , Amyl,4, Amy 1 ’ 6 , Amy26 , Am  3,6 and 
Amy4 6 . Recently, Bahn (Hereditas 58:1-12) isolated another allele (Amy2,3) from a Bennett 
population cage which was also found in the natural populations of this study. 

The technique is described in a technical note in this issue. After electrophoresis 
the 7% cyanogum gel is soaked in a 17.  soluble starch solution and then stained with a KI-12 
solution. This permits large numbers of single flies to be tested in a relatively short 
period of time. 

The natural populations examined in this investigation were from Texas and Wisconsin. 
The flies from Texas were collected and sent to Hawaii by Judd and Denell and those from 
Wisconsin were collected by Hiraizumi. These flies were typed for amylase and several 
different chromosome lines having different amylase alleles were isolated. The populations 
were polymorphic with a total of 5 alleles being found in both populations. The Amy l  gene 
was most common. An estimate of the gene frequencies of the alleles is given in Table 1. 

Table 1. Frequency Estimate of Amy Alleles 

Allele 	 Texas population 	Wisconsin population 
Amyl 	 0.84 	 0.74 
Amy13 	 0.12 	 0.12 
Amy23 	 0.01 	 0.09 
Amy12 	 0.02 	 0.04 
Amyl6 	 0.01 	 0.01 

Total number of flies 
typed in each population 176 	 60 

As can be seen from the table, the frequencies of the different alleles are quite 
similar in the two populations with the exception of the Amy23 allele being considerably 
more frequent in the Wisconsin population than in the Texas population. 

Before any viability tests, the background of the chromosome lines was made homogenous 
by backcrossing males to cn bw females (fixed for Amyl) for several generations. The 
chromosomes to be tested were put over the SM5 balancer chromosome (fixed for Amyl). In 
regard to the populations, matings were made within the Texas population (T x T), within the 
Wisconsin population (W x w), and between populations (T x w). In all matings the chromo-
somes being tested were from different chromosome lines. The preliminary analysis of the 
viability data does not seem to indicate any clear-cut difference between the viabilities 
of the various amylase types. However, differences are apparent when the total number of 
offspring are compared with the amylase genotype of the female. This is especially obvious 
for Amyl and Amy1 3,3 which is summarized in Table 2. 

From this table it can clearly be seen that females bearing the Amy 1 ’ 3  containing 
chromosome have a markedly higher average than those bearing the Amyl chromosome regardless 
of whether it was derived from the Texas, Wisconsin, or interpopulational origin. At present 
fertility tests which do not use the SM5 chromosome are being conducted. These will permit 
a direct comparison of Am yl 3  homozygotes, Amyl homozygotes, and Amy13/Amyl heterozygotes. 
The fertility of the 1iy 1 ’ 3  homozygote will be especially interesting to compare with the 
other two. In addition to this, fertility tests using some of the rarer alleles will also 
be done. This work was supported by Grant GM 15421 from the U.S. National Institute of 
Health. 
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Table 2. Number of offspring produced. Mating: Cy Amy 1  x Cy Amy 1  

Origin of populations (T x T) 

Mating type No. of No. of Av. Mating type No. of No. of Av. 
crosses flies 7 Cr crosses flies 

1,3/1 1/1 62 5442 87.77 1/1 1/1 129 9293 72.03 
1,3/1 1,3/1 145 12031 82.97 1/1 1,3/1 54 4230 78.33 

Total 207 17473 84.41 Total 183 13523 73.89 

Origin of populations (w x W) 

1,3/1 1/1 93 7411 79.68 1/1 1/1 115 7356 63.97 
1,3/1 1,3/1 143 11545 80.73 1/1 1,3/1 104 7232 69.53 

Total 236 18956 80.32 Total 219 14588 66.61 

Origin of populations (T x w) 

1,3/1 1/1 135 11108 82.28 1/1 1/1 110 8145 74.04 
1,3/1 1,3/1 133 11995 90.18 1/1 1,3/1 106 7905 74.58 

Total 268 23103 86.20 Total 216 16050 74.30 

Alexandrov, I. D. Mira st. 9, ap. 37 	 -irradiation-induced mutability of the 
Obninsk-I, Kaluga Region, USSR. Com- 	 loci y+,  w, b, cn and vg in post- 
parative mutability of wild-type alleles 	 meiotic germ cells of the males from a 
at the specific loci in D. melanogaster. 	 mass-bred wild-type stock, "D-18", was 

studied. The methodical details of the 
detection, classification and analysis of 

the mutants have been described previously (DIS 44). Altogether, 1161 males were irradiated 
and 66,614 Fl females and males were examined among which 121 mutants were found. 

The results are shown in table 1. The overall mutation frequencies include cases of 
mutant Fj females and males which were inviable, sterile or lethal. Point mutation fre-
quencies include cases of mutants which were kept in stocks. The first and the second broods 
represent all sperm and spermatids, respectively. 

Table 1 

Mutation frequencies in loci (x 10 7 /0 

Brood Mutations V 	w b en vg 

Overall .59 	1.49 .34 .88 1.52 
First Point .29 	.59 .04 .14 .34 

Overall - 	4.09 .63 1.59 2.71 
Second Point - 	1.88 .15 .15 .15 

In the table 2, the average point and overall mutation frequencies of those loci for 
all post-meiotic stages germ cells of the males from two studied wild-type stocks "D-32" and 

are compared. 

Table 2 

Mutation frequencies in loci (x 10 7 /0 

Stocks 	Mutations V w b en vg 
Overall .34 1.81 .19 1.00 2.52 

D-32 	Point .14 .21 .07 .37 
Overall .45 2.12 .41 1.05 1.80 

D-18 	
Point .25 .91 .07 .15 .30 
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Mange, A. P. University of Massachusetts, 	 This note summarizes the results of two 
Amherst, Mass. Larval density versus sex 	 comparable experiments done at different 
ratio in D. melanogaster. 	 times. All flies were Canton-S raised 

at 250  on cornmeal-molasses-yeast-agar 
food in 25 x 95 mm shell vials and aged 

5-7 days at the time of egg laying. To be brief, the methods and definitions of competitive 
level (which differed slightly) are given for the seôond experiment only. 

Methods. Vials contained 10.0 cc of food dispensed accurately by a Brewer automatic 
pipetter. Groups of 50, 100, 150, or 200 pairs were transferred hourly to fresh food. This 
procedure yielded 48 vials containing a widely varying number of eggs (from 11 to over 1000) 
all laid within a period of several hours. The sex distribution of the offspring was tallied 
twice a day from the first eclosion (9th day) to exhaustion of the vials (45th day for the 
most tardy fly). 

Definition of larval competitive level. For each vial, the average time of eclosion, T ,  
was plotted against the total number of offspring per vial, N (see Figure 1). As indicated, 
an arbitrary division of these points into five levels of competition was made. (Histograms 
of the average number of flies emerging per day for each of these five levels were similar 
in shape, but shifted progressively on the time axis. All histograms were somewhat skewed 
to the left.) The following tabulation compares some characteristics of the five groups: 

Average 
Competitive Number Total flies Average time Percent 

level of vials flies per vial to eclosion males 
weak 14 712 51 9.8 days 52.4 
moderate 13 2,716 209 11.7 days 46.9 
strong 6 2,065 344 14.6 days 50.2 
very strong 11 5,737 522 18.7 days 49.3 
overwhelming 4 1,549 387 21.6 days 38.5 

Sex ratio of the five competitive levels. Figure 2 summarizes the changes that occurred 
in sex ratio as a function of competitive level for both experiments. Although the results 
of the two experiments are very similar, no simple relationship between sex ratio and com-
petitive level seems to exist. No significant differences in sex ratio exist for any corres-
ponding pair of points except in the overwhelming category (P = .02) but these points are 
both considerably depressed. The over-all sex ratios in the first experiment (49.427. male, 
N = 5,285) and the second (47.817., N = 12,779) are just significantly different (P = .05). 
This might suggest some cultural change over the two experimental time periods. The general 
parallelism exists despite this change -- whatever its cause. 

The observed sex ratio changes with competitive level, while irregular, appear repeatable 
and are significant. The pooled sex ratio for the two experiments for moderate competition 
is significantly lower than weak competition (P = .005), and the strong level is significantly 
higher than moderate (P = .003). These ups and downs suggest multiple causes for the chang-
ing sex ratio -- perhaps differing food requirements and differing vulnerability to toxic 
waste products for the two sexes. The effects of varying densities on sex ratio in Droso-
phila species have not been fully investigated. Morpurgo, et al. (1955, DIS 29:145), for 
example, suggest that more male than female larvae die under crowded conditions, but Jones 
and Barker (1966, Genetics 53:313) report the opposite. A review of crowding effects on sex 
ratio in diverse species is provided by Anderson (1961, Oikos 12:1). 

The results presented here suggest that degree of crowding should be considered in 
experiments involving sex ratio in D. melanogaster. 
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Flix, R. and J. Ramlrez. Prcgama de 	 Within recent years many papers have been 
Gentica y Radiobiologia, Comisi6n Nacional 	published on the reduction of the life 
de Energia Nuclear. Mexico City, Mexico. 	 span of species of Drosophila when adults 
A procedure for. analyzing interspecific 	 are exposed to high doses of irradiation. 
differences in the reduction of the life 	 In most of the experiments comparisons 
span of Drosophila species exposed as young 	are made on the LD50 values obtained a 
adults to irradiation, 	 number of days after the treatment. With- 

out considering the sex or age of the 
irradiated adult flies there are two more 

components of the phenomenon which should be considered: a) as N6thel (1963) pointed out 
the normal distribution shape of the survival curves is modified when high doses are applied, 
and b) when differences between the life span of two species are found, the LD50  values deter-
mined for several periods after irradiation may not be comparable due to the dissimilarities 
to be found among the survival curves from each of the two species. 

In this experiment the survival rate of four species of Drosophila were determined after 
irradiation with several doses of 1 MeV electrons and a mathematical procedure was followed 
with the purpose of obtaining comparable data on the LD50 values and on the reduction of the 
life span regarded as a whole event. 

Four species of Drosophila: melanogaster, simulans, virilis, and pseudoobscura were 
reared in the agar-cornmeal medium regularly employed at the laboratory. Groups of 300 flies 
were collected no later than 24 hours after emergence from the pupal stage and introduced 
into polyethylene containers for the electron treatment. After irradiation each group was 
transferred every five days to half-pint bottles with newly prepared medium. The counting 
of the flies was done after definite one day intervals until the death of the last imago from 
each group was scored. The irradiation was administered at room temperature, otherwise cul-
tures with control and treated flies were kept in an incubator at 25 C – 1 throughout the 
experiment. 

The flies were irradiated at the Van-der-Graaf accelerator at the National University of 
Mexico, with a flux of 1 MeV electrons at an exposure rate of 8.32 – 0.70 Krad/sec (current: 
5mA). 

Table I shows the mean life span for each treated group and its control (Flix, 1968) 
obtained in the following manner: plotting of mortality percentage against survival rate a 
sigmoid curve was drawn; from this a second graph was obtained using the probit transformation 
in order to situate on the time scale the point (mean survival time) corresponding to the mid 
point in the scale of mortality. (Tables I and II are found on page 83.) 

The reason was computed by dividing the mean survival time of each group by its control. 
The subtraction of this value from the unit was done in order to obtain the reduction of the 
mean life span due to the treatment (Table II). 

TABLE III. LD50 values in KR. 

D. pseudoobscura 33.77920 – 0.85530 
D. virilis 37.72521 – 1.65044 
D. simulans 39.17064 – 1.17928 
D. melanogaster 40.11480 – 1.44851 

Graphs were drawn plotting the reduction of the mean life span against the doses; such 
sigmoid curves were transformed into straight lines applying the probit transformation; the 
LD50 fits the midpoint on the scale of reduction of the mean life span. The student’s distri-
bution shows a significant difference at a 0.05 level between the LD50 values of the four 
species, excepting melanogaster-simulans (Table III). 

Having in mind that the LD50  is referable to only one point on the survival curve, the 
following method was developed in order to obtain data on the survival rate considered as 
a whole event, and to compute differences between species of Drosophila. 

No significant differences at a 0.05 level was found among the probit graphs compared 
two at a time, by means of the "F" test, but such results may not be conclusive if the long 
mathematical elaboration of the experimental data outlined above is taken into account. 
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TABLE I 

Reduction of the mean life span of adults after treatment with different doses of 1 MeV electrons 

Doses (KR) Control 8.32 16.64 24.96 33.28 41.60 49.92 - 58.24 66.56 74.88 	83.20 	91.52 

Mean life span in days 
D. simulans 34.83 26.97 22.88 19.56 19.50 16.89 17.32 11.80 8.10 8.49 	6.21 	3.79 
D virilis 54.03 38.79 35.50 33.71 31.68 26.16 17.87 12.29 9.06 
D. melanogaster 36.47 27.00 24.68 21.59 14.83 11.82 10.09 9.62 	7.35 
D. pseudoobscura 32.31 30.29 20.80 17.40 14.19 9.05 9.51 5.25 

TABLE II 

Radiation-induced shortening (7.) of the mean life span of adults after treatment with different 
doses of 1 MeV electrons 

Doses (KR): 8.32 16.64 24.96 33.28 41.60 49.92 58.24 66.56 74.88 	83.20 	91.52 
D. simulans 22.54 34.31 43.83 44.02 51.49 50.26 66.11 76.75 75.64 	82.17 	89.11 
D. virilis 28.21 34.28 37.61 41.36 51.57 66.92 77.25 83.23 
D. melanogaster 25.98 32.32 40.81 59.32 67.60 72.32 73.62 	79.85 
D. pseudoobscura 6.24 35.61 46.14 56.08 71.97 70.58 83.71 
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From the data comprised in table II, graphs were drawn plotting the reduction of the 
mean life span of D. melanogaster against D. simulans, D. virilis and D. pseudoobscura (Figs. 
1, 2 and 3). The correlation coefficients (r13’ r 2  and r3 ) show no significant difference 

at a 0.05 level. 
The derivatives from the graphs show the smaller radiosensitivity of D. melanogaster 

as compared with the other three species: 
dy 1 
- = 1.0413 
dx 

dy2 
dx- = 1.0832 

dy3 
- = 1.5378 
dx 
Following the same method D. virilis is 1.0494 times less sensitive than D. pseudo-

obscura and the latter species is 1.4137 times more sensitive than D. simulans. 
References: Felix, R 1968. Ann. Inst. Biol. Mex., Vol. 38 Serie Biol. Exp. (In press). 

N6thel, H. 1963. Genetics Today, Proc. XIth mt. Congr. Genet., Vol. I: 72-73. 

Shiomi,T. Nagasaki University, School 	 Virgin males of Canton-S isogenic strain 
of Medicine, Department of Genetics, 	 and dual purpose stock females 
Japan. The mutagenic effectiveness of 14.1 	(y scSl Im(1)dl_49 sc 8 ; bw; st pp) 
Mev neutrons in post-meiotic germ cells 	 inseminated by Canton-S males were 
of D. melanogaster. 	 exposed to 14.1 Mev neutrons and male 

germ cells irradiated at post-meiotic 
stages, especially at sperm stages, were 

tested for the presence of sex-linked recessive lethals and autosomal translocations (2;3). 
Each of the irradiated males were crossed to five virgin females in five successive one-day 
periods. Mutation frequencies in successive inseminations following irradiation were 
detected (Table 1). 

Table 1. Mutation frequencies following mating sequence. 

X-linked recessive lethals in 7. 

1st 2nd . 3rd- Total(24hrs) 24-48hrs. 
2000 rad 7.19 3.66 3.64 3.88 3.41 
1280 rad 2.65 1.79 2.04 2.06 1.65 
500 rad 2.46 1.18 1.41 1.58 1.04 

0 rad 0 0.88 0 0.11 0 

Autosomal translocations in 7. 

2000 rad 3.79 3.65 3.19 3.34 2.63 
1280 rad 2.65 1.55 1.54 1.68 1.54 
500 rad 0.21 1.03 0.88 0.76 0.61 
Orad 0 0 0 0 0.18 

It became clear that the mutation rates were not constant even during the first 24 
hr with the mating sequence after neutron exposure. The shape of brood pattern curves 
varied with the stage of spermatogenesis and the age of irradiated males. The RBE of 14.1 
Mev neutrons as compared with X-rays was demonstrated to be lower for recessive lethals 
than for translocations at all stages of spermatogenesis tested (Table 2). 

Table 2. RBE of 14.1 Mev neutrons compared with X-rays 

X-Lethals 
	 Trans locations 

1-day-old males 	3-day-old males 
	

1-day-old males 	3-day-old males 

Brood 1 	0.83 	 1.58 
	

1.21 	 1.63 
Brood 2 	1.15 	 1.92 
	

1.27 	 2.22 
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Flix, R. and Rosario Rodrrguez. Pro- 	 Virgin females of the genotype y cv v f 
grama de Gentica y Radiobiologi’a, 	 car/y which had eclosed 12 to 24 hours 
Comisin Nacional de Energfa Nuclear, 	 previously, were injected with solutions 
Mexico City, Mexico. Effect of actino- 	 of actinomycin D. The use of this stock 
mycin 0 on the number of offspring pro- 	 makes the detection of non disjunction and 
duced by D. melanogaster females. 	 X-loss fairly easy when crossed to a 

tester male stock with attached XY chromo- 
somes with the markers yellow and Bar. 

This preliminary experiment was divided into three groups: Group I, females not treated, 
but otherwise handled in the same way as the treated flies; Group [I, females injected with 
a solution of actinomycin 0 at a concentration of 0.010 mg/ml; and Group III, females 
injected with a solution of actinomycin D at a concentration of 0.100 mg/mi. 

The actinomycin D solution was prepared half an hour before the injection dissolving 
this substance in a drop of 95 per cent ethanol, and diluting in a physiological 0.7N NaCl 
solution to the concentration desired. A saline solution was used instead of distilled water 
in order to avoid the problem of induced sterility and possible cell selection by osmotic 
shock. 

The procedure followed for the injection and for the calibration of the micro-syringe 
has been outlined elsewhere (Flix, 1964 and 1968). A "Santotube Q" needle was attached to 
a micro-syringe which was actioned by a tubing from an air-compressor machine. Amounts 
estimated as 0.60 microliter were injected into the flies between the fifth and the sixth 
abdominal tergite. 

The flies used throughout the experiment were reared in the agar-cornmeal medium 
regularly employed at the laboratory. The cultures were kept at 25 ° C–1 before and after the 
treatment. 

The injected females were placed in mass cultures with an excess of males and a day 
later they were transferred to vials. In each vial a female was mated to two or three males 
having attached XY chromssomes. 

Seven broods were obtained after transferring the P flies every two days. The F1 
flies arising from eggs laid in each vial were scored 17 days after oviposition. The results 
are summarized in Table I and Fig. 1. 

51. 

4! 	- 

CONTROL 

- - - - ACT-D 0.010 q/mi 

-------ACT-D 0.100 n1q/nI. 	
/ 

	

:� 	

1’ 
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Fig. 1. Percent of produc-
tivity in consecutive two-day 
broods from control and 
injected females (d.a.t. 
days after treatment). 
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TABLE I 

Effect of actinomycin D on the productivity of offspring by y cv v f car/y females. 

Days after 
0-2 2 4-6 6-8 8-10 10-12 12-14 

Sex 	ratio 
Total treatment ma males/females  

Control 
By females 1,191 1,184 821 743 334 101 280 4,654 
y males 1,283 1,286 943 702 426 115 243 4,998 
Total 2,474 2,470 1,764 1,445 760 216 523 9,652 

Percent 25.64–0.44 25.60–0.44 18.28–0.39 14.97–0.36 	7.87–0.27 2.23–0.15 5.414:0.23 1.07 

Actinomycin D (0.010 mg/ml) 
By females 340 122 78 51 79 84 492 1,246 
y males 370 159 85 49 84 83 558 1,388 
Total 710 281 163 100 163 167 1,050 2,634 
Percent 26.96–0.86 10.67–0.60 6.18–0.47 3.79–0.37 6.18–0.47 6.35–0.47 39.87–0.95 1.11 

Actinomycin D (0.100 mg/ml) 
By females 366 215 109 100 90 107 668 1,655 
y males 378 220 110 115 134 131 820 1,908 
Total 744 435 219 215 224 238 1,488 3,563 

Percent 20.89–0.68 12.21–0.55 6.14–0.40 6.03–0.40 6.28–0.41 6.68–0.42 41.77–0.83 1.15 
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The data from the experiment indicate that the percent of productivity (Fig. 1) obtained 
through the 0-2 day brood is similar in the three groups, but a decline starts in the treated 
groups in the second brood. A parallel decrease in productivity persist throughout the next 
two broods. If this reduction is due to the lowered fecundity or fertility or both, it is 
not known. The productivity after 12-14 days shows a striking increase above the control 
values in the two injected groups. 

The Chi 2  test gives no significant difference at a 0.05 level among the data from the 
two concentrations of actinomycin D (x 2 10...100 3.02311, x 2 10010 2.89570). The 0-12 days 
after treatment broods show a significant difference among the control and both treated 
groups (X2 0 _ 10  33.06639, x 20_100 30.44042); hence the two concentrations of actinomycin D 
proved to have the same effect on productivity. 

A regression study was done plotting the productivity of both injected groups against 
each other. 

The equation derived from the rectilineal graph: y = 0.16851.0118x (r=0.9786) shows that 
the group to which the lower concentration was injected is 1.0118 times more productive than 
the second (0.100 mg/nil) injected group; however, this difference is not significant at a 
0.05 level. 

These results would indicate that actinomycin D is effectively absorbed by the cells 
inducing a physiological effect more noticeable in the 2-4 and in the 12-14 day brood. The 
sex ratio was not significantly altered after the injection of actinomycin D. 

References; Flix, R. and V. M. Salceda. 1964, D.I.S. 39:135. Felix, R. and Rosario 
RodrIguez. 1967, D.I.S. 43:180. 

Schalet, A. University of Connecticut 	Except for the brief mention of a bobbed allele 
Storrs, Conn. Three Y suppressed 	 (Muller and Schalet, DIS 31:144) the phenotypes 
phenotypes associated with X chromo- 	 described below apparently have not been pre- 
somes carrying I n(1)BM . 	 viously reported as being associated wit 

Alchromosomes carrying BM’. A number of B 
chromosomes, some of which carried no other 

known rearrangements, have been examined genetically and all of them show the following char-
acteristics: 	

Ml 
bobbed - In stocks homozygous for B ; the bb allele usually produces a normal pheno-

type, but upon outcrossing to produce B /0 males or females heterozygous for BMI  and a 
strong bb allele, the typical bb phenotypeMppears. 	Ml 

pod foot - in stocks homozygousçr B 	females and 	’+Y tales have normal terminal 
tarsi. Upon outcrossing to produce B /0, B 1 /Dp(1:f)18, B /y Y or BM1/sc.Y  males, ter-
minal tarsus is swollen in one or more le 	of many flies. Appearance of mutant phenotype 
seems to be temperature dependent. For B /Dp(1:f)18 males, at 25 degrees - 51/181 (287.) 
show a swollen taraus, and at 18 degrees - 91/122 (7570) show a swollen tarsus. At both tem-
peratures and for all of the above genotypes the swelling is less severe than for pdf/Y or 
pdf/0 males. For B 1 /pdf females, only a small number of individuals that eclose early show 
a weak pdf phenotype. pdf/+ females are all normal. 	

Ml In stocks homozygous for B 1: t 	prescutal lobe appears normal in females and B /Y 
males. Upon outcrossing to produce B /0 males, the prescutal lobe, as viewed from above, 
often appears more angular because the portion at the base of the humeral bristles seems to 
project outward giving a shoulder-like appearance to the entire lobe. The same phenotype is 
shown by BM1/Dp (1 : f)18 ,  BM1/y  yL and BMI/sc.yL  males. 



DR 

j75 

50 
cr 
0 > 
> 

25 C,) 

44:88 	 Research Notes 	 DIS 44 

Atlan, H., J. Miguel, and B. Jennings. 	 Preliminary experiments on UV irradiation 
Ames Research Center, NASA, Moffett Field, 	of Drosophila melanogaster have shown that 
Calif., 94035. Life-shortening effects 	 doses of 3,000 joules/m2  (30,000 ergs/mm2 ) 
of ultraviolet radiation on Drosophila 	 have a definite life-shortening effect. 
melanogaster imagoes. 	 The flies used in this experiment were 

Oregon R  males fed standard food. The 
radiation source was a General Electric 

BH-6 high-pressure, air-cooled, mercury, capillary arc lamp. An Engis Equipment Co. grating-
type insgrument was used as the monochromator. With the grating used the range was 2000 
to 7500 A  and the dispersion, 33 /m. A black-body thermopile detector was used to measure 
total irradiance. 

Flies, 48 –6 hours old, were etherized, placed in suitable holders, and irradiated. 
Mortality data for control and irradiated Drosophila are shown in Table 1 and Figure 1. 

It appears that UV radiation at both 2600 –100 and 2800 –100 a resulted in similar life 
shortening. Whereas exposure to ionizing radiation shortens life and reduces the variability 
of longevity of the various flies of a group, UV irradiation shortened life with a marked 
increase in variability, i.e., the plateau phase of the control mortality curve was sharply 
shortened in the irradiated groups while the maximum life span was much less reduced. Because 
of the similarity of the effects of the two different wavelengths used and because of the 
strong absorptive properties of the pigmented superficial layers of the flies, we can speculate 
that sensitive superficial structures, particularly the eyes are responsible for the life 
shortening. 

Table 1 

UV No. of Mean 	 2X Standard 
Radiation flies longevity 	Standard Deviation 

(A) (days) 	error 
None 133 95.95 	2.12 12.27 
2600 95 48.16 	4.20 20.45 
2800 92 52.21 	4.28 20.60 

CONTROL 3000 JOULES/m2  
0 UV, 2600A 2 days AFTER ECLOSION 
M IIV2Rfl( 

20 	40 	60 	80 	100 	120 
TIME, day 

Fig. 1. Effects of ultraviolet radiation on longevity of Drosophila melanogaster. 
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Mather, Wharton B. University of Queens- 	 A sample of D. rubida from Awala in the 
land, Australia. Chromosomal polymorphism 	Northern District of New Guinea was taken 
in D. rubida from Awala, New Guinea, 	 in September 1967. The flies were col- 

lected from heaps of fermenting banana 
placed in rain forest. The flies were 

cytologically analyzed by mating males to a standard inversion free laboratory strain and 
despermed females to males of the standard strain. In each case the giant chromosomes from 
seven larvae were scored (Mather 1961). The inversions recorded have been previously des-
cribed: II LA, II RA, B and III D (Mather 1961) and II Rh, I (Mather 1966). The most 
notable feature of the collection is the very high frequency of II RH. 

This inversion has been previously recorded from Bulolo in New Guinea but in much lower 
frequency (Mather 1967). 

Acknowledgements are due to graduate student V. Baimai and Research Assistant Catherine 
Plowman. 

References: Mather, W. B. 1961, Chromosomal polymorphism in Drosophila rubida, Mather 
Genetics, 46:799; Mather, W. B. 1966, New inversions in D. rubida, D.I.S., 41:125; Mather, 
W. B. 1967, Inter-yearly fluctuation of D. rubida inversion polymorphism, D.I.S., 42:85. 

Chromosome 
II 	LA 5 6 

BA 7 4 
B 5 2 

RH 95 97 
I 5 4 

III 	D 2 6 
Flies scored 89 50 

Sharma, R P. and M. S. Swaminathan. 	 Many chemicals, which inhibit DNA synthe- 
Indian Agricultural Research Institute, 	 sis, have been shown to influence both 
New Delhi, India. Effect of fluorodeoxy- 	meiotic (Davies & Lawrence, 1967) and 
uridine alone and in combination with 	 mitotic (Holliday, 1961) crossing-over. 
radiation on crossing-over in Drosophila 	 The present report deals with the effect 
melanogaster females, 	 of 5-f luorodeoxyuridine (5-FudR), a potent 

inhibitor of DNA synthesis (Hartmann and 
Heidelberger, 1961) on meiotic crossing- 

over. One-day old females heterozygous for four second chromosome genes (dp b cn bw / 
+ + 	), were injected with FudR (100g/ml, prepared in saline). A group of treated 
females was later irradiated with 3Kr of gamma rays. Another group of virgin females, 
injected with saline only, was given 3Kr of gamma rays to serve as a check for combination 
treatment. All treated flies were allowed to recover for 12 hours. The surviving ones were 
crossed individually with three homozygous dp b cn bw I dp b cn bw males. Each female was 
allowed to lay eggs for six days in one tube and later transferred to another tube. Three 
broods in all were sampled. The recombination frequencies obtained in different regions 
in different broods are given in Table 1. The data show that FudR reduced the cross-over 
frequency in regions I  and LI of the first brood but had no effect on crossing-over in any 
other regions of the other broods. FudR treatment when followed by irradiation showed both 
a reduction (first brood - region I and II, second brood - region I) and an increase (first 
brood - region III, second and third brood - region II) over control but was not signifi-
cantly different from the cross-overs produced by radiation alone. However, the mortality 
was more in the case of the combination treatment. 

The possible interpretation for the non-recombinogenic property of FudR can be that the 
chromosome breaks produced by this chemical lack rejoining capacity (Taylor et al., 1962). 
Lack of rejoining will interfere with the formation of exchanges, responsible for increased 
crossing-over. The data presented in this study and that obtained with different alkylating 
agents and radiation (unpublished) suggest that any substance which induces chromosome breaks 
capable of rejoining, can enhance the recombination frequency. Conversely, radio-sensitiz-
ing chemicals which induce more breaks but few or no exchanges (Kihlman, 1962) cannot 
increase the recombination frequency even when given in conjunction with radiation. 



TABLE 1 

Effect of FudR and its combination with gamma rays on crossing-over frequency 
in the 2nd chromosome of Drosophila melanogaster females 

Region I (dp-b) Region II (b-cn) Region III (cn-bw) TOTAL 
Treatment Broods 

Crossover ’t 	value Crossover t 	value Crossover t’ value progeny 

Saline 1 27.50 – 0.75 8.15 – 0.62 39.17 – 0.98 4937 

FudR 100 uM 25.07 – 0.75 2.1090 6.01 – 0.47 2.7521 38.64 – 0.94 0.3330 2628 

3000r gamma rays 25.35 – 1.44 1.5179 6.41 + 0.73 1.8003 42.21 – 1.35 1.7650 3936 
(D 
In 

FudR 100 uM + 3000r 23.94 + 0.85 2.9172 6.02 – 0.55 2.5058 44.58 + 1.17 3.2912 3068 

Saline 2 26.21 – 1.22 5.20 + 0.66 40.72 – 1.15 4872 
0 

FudR 100 aM 24.78 – 0.88 0.9100 5.31 + 0.39 0.1388 38.56 + 0.83 1.4700 2866 

3000r gamma rays 22.05 – 0.94 2.6896 9.51 – 0.80 3.8048 37.33 – 1.35 1.7742 3994 

FudR 100 aM + 3000r 22.88 – 0.97 2.0296 9.99 – 0.72 4.3092 40.44 + 1.21 0.1376 2505 

Saline 3 25.40 + 1.04 4.46 – 0.39 37.95 – 1.11 3966 

FuciR 100 aM 24.34 – 0.96 0.7371 4.08 – 0.38 0.6740 38.74 + 0.96 0.5265 2613 

3000r gamma rays 25.40 – 0.88 0.0000 9.14 – 0.53 6.8074 37.46 – 1.11 0.3033 4426 

FudR 100 aM + 3000r 24.08 – 0.78 1.0179 8.68 – 0.63 5.0544 36.86 – 0.86 0.7722 3347 

0 

(I) 

.p.. 

0 
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Metcalfe, J. A. Department of Biology, 	 The mutant alleles of the dumpy locus 
University of York, England. Hypodermal 	 produce a number of phenotypic effects 
irregularities of the thorax of dumpy 	 (see Carlsoni), one of which is the pro- 
mutants. 	 duction of hypodermal irregularities of 

the thorax. Three irregularities have 
been previously described. They have the 

form of depressions (pits) or protrusions of cuticle on the scutum with characteristic dis-
turbances in the pattern of the local microchaetae. 

Observations on a dumpy stock have revealed another two irregularities: 

HYPODERMAL IRREGULARITY 

first vortex 

second vortex 

comma 

pre-episternal pit (fig.1) 

posterior pit (fig.2) 

POSITION ON THORAX 

posterior lateral 
region of the scutum 

anterior lateral 
region of the scutum 

anterior medial 
region of the scutum 

pre-episternal plate 
just anterior to the 
sternopleural setae 

lateral edge of the 
postnotum plate 

ORIGINAL AUTHOR 

Bridges & Mohr 	(2) 

Bridges & Mohr 	(2) 

Bridges & Morgan (3) 

Metcalfe 
(this report) 

Metcalfe 
(this report) 

The pre-episternal pit and posterior pit also show variations in expression, forming 
usually curved pits (fig.2) or rarely protrusions (fig.1). Owing to their positions, unlike 
the other irregularities, they do not involve changes in the pattern of microchaetae. 

Observations on the developmental history of the five hypodermal irregularities are to 
be reported elsewhere. 
References: 1. Carlson, E. A., 1959. Genetics, 44: 349. 

2. Bridges, C. B. and Mohr, 0. L � , 1919. Genetics, 4: 283 
3. Bridges, C. B., and Morgan, T. H., 1919. Contributions to genetics of 

Drosophila melanogaster, Carnegie Institute of Washington. 
(These observations were made during an S.R.C. postgraduate studentship at the University of 
Newcastle-upon-Tyne.) 

’I 

Figure 1 Pre-episternal pit erupted to form 
	

Figure 2 Posterior pit (< 	) 
a protrusion (.( 	) A first 
	

A first vortex (v) and comma (c) 
vortex (v) and coma (c) are also 	 are also present.. 
present. 
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Ribs, G. and Prevosti, A 	University 	 We have studied the relative viability of 

of Barcelona, Spain. Viability gene- 	 five mutant strains of D. melanoaster 

frequency dependence in mutants of 	 (sepia, white, hairy-wing, quetas finas and 

D. melanogaster. 	 caramel) in competence with a wild strain. 
Two density population levels have been 
established with one mutant strain and the 

wild one up to 100 and 800 eggs and three different frequencies of the mutant for each level: 
807 + and 207. mutant; 507. + and 50% mutant and 207. + and 807. mutant. 

For a low population density (100 eggs), in four of the five studied mutant strains we 
have found an increase of the relative viability when their frequency decreases (see table). 
In the sepia and white strains the viability increase is significant at the 0 1 05 level, this 
increase is almost so for the hairy-wing mutant and in quetas finas these differences are not 

significant. 
On the other hand, the caramel mutant shows the opposite tendency, although the differ-

ences we have found are not significant at all. 
When the population density is high (800 eggs) we do not find any relation between mutant 

viability and its frequency. 
These results seem to indicate that the frequency dependence of the selection coeffi-

cients, as influenced by viability, is not rare when the population density is low. 

TABLE 

80+/ 20mut. 50–/50mut. 20+/80mu 
Variance between frequencies 

Variance within frequencies 
(5 replicates) 

640+/l6Omut. 00mut. /64Omut. 

1.148 1.230 0.661 

sepia  

1.171 0.721 1.050 0.584 

0.984 0.413 0.306 5.461 

white 

0.267 

 

0.258 v.270 

1.002 7V 0.555 0.471 

hairy-wing 

v.638 70.397 

1.061 7 0.939 0.695  

quetas f I nas 

ZZO.  720 v.843 0.909 0.518 

1.167 

caramel 

 
0.962 v.646 1.172 ______ 

0.05 -> P > 0.01* 
0.1 > P > 0.05 
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Dyer, K. F. M.R.C. Radiobiological Research 	Position effect, phenomena in Drosophila 
Unit, Harwell, Berkshire U.K. Crossing over 	have been fairly well documented but syn- 
adjacent to the centromere on the second 	 thetic lethals and related effects are 
chromosome of Drosophila melanogaster. 	 still largely unexplained. The possible 

occurrence of synthetic lethals and 
sterility effects in connection with 

crossing over in centromeric heterochromatin on the second chromosomes might therefore be of 
some interest. 

The following information was gathered during the construction of a multiply marked 
second chromosome and involves the loci purple 54.5, light 55.0, straw 55.1 lightoid 56.0 and 
cinnabar 57.5. Centromeric heterochromatin is generally considered to include light, straw 
and possible lightoid. 
1. The construction of homozygous pr it. This stock was constructed twice and on each 
occasion the stock exhibited the light phenotype, the females were sterile and both males and 
females showed reduced viability. The hybrid between the two stocks exhibited the same charac-
teristics. 
2. The construction of homozygous It stw. The stock of this construction synthesized at 
Harwell is lethal and carried as heterozygous with Cy. When It stw from Pasadena was crossed 
with our own stock fully fertile and viable flies resulted. 
3. pr lt/lt stw. These flies, which show the normal it phenotype are of somewhat reduced 
viability and are female sterile. This is a strong suggestion that crossing-over has been 
responsible for the induction of sterility since normally, of course, it/it females are fully 
fertile. 
4. pr it ltd cn/pr it ltd cn. When homozygous, ltd cn is a perfectly normal combination, but 
when attached to the pr it stock it does not alter the female sterility although the viability 
is significantly improved; as shown by the following experiment. 

Flies of genotypes pr it/Cy and pr it ltd cn/Cy were collected and aged for 5 days. One 
female and five males were put in 1/2 pint bottles. The parents were removed after 4 days 
and then all hatching flies were counted. 

Day pr it pr it Cy 

1 - - 68 
2 1 - 37 
3 - - 67 
4 4 1 56 
5 2 1 74 

Total 7 2 302 

Day pr it ltd cn pr it ltd on Cy 

1 27 21 132 
2 15 7 145 
3 27 15 91 
4 26 17 167 
5 21 11 103 

Total 116 81 638 

Eight separate stocks of pr it ltd cn and all possible crosses were set up but the 
offspring in all cases remained female sterile. 

The importance of the centromere in crossing over as more than just a negative factor is 
becoming apparent and the functions of the heterochromatin adjacent to the centromere are 
also becoming more clearly defined. The inconsistency of the present results i.e., the 
viable and fertile it stw stocks lethality, sterility and partial compensation of inviability 
by crossing over between it and ltd might indicate the delicate system of nucleic acid synthe- 
sis. The slight increases or decreases of heterochromatin due to non-reciprocal crossing over 
might make important changes in the feed back system envisaged by Schultz (1956). 
Reference: Schultz, J. Cold Spring Harb. Symp. Quant. Biol. XXI 307-328 1956. 
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The 5U(a)  locus is known to be in the 
su(s) 2  - dor interval (M. M. Green, 
unpublished). As an initial step in two 
independent studies of genetic fine 
structure in this region of the X chromo- 
some, it was felt that ambiguities and 
inconsistencies in the published reports 

of gene order and cytological localization ought to be cleared up. Utilizing several pre-
viously described duplications and a set of seventeen Dp(1;Y) chromosomes synthesized in this 
laboratory, it was possible to order the mutants sta, 1(1)EN2, and tw with respect to each 
other and to the other mutants mentioned above (Table 1). 

Cytological determination of the breakpoints of the duplications utilized (and several 
additional duplications and deficiencies) has provided rather precise salivary gland chromo-
some map locations for tw, su(wa),  sta and dor (Table 2). The mutant hfw (Rayle, Genetics 
56: 583) could not be ordered with respect to dor on the basis of the data of Table 1. 
Additional tests with hfw, the dor alleles and dor-variegating duplications differing in the 
direction from which the variegation is exerted (to be described in detail elsewhere) suggested 
that hfw is to the right of dor. The outside markers present in the single wild type recom-
binant so far recovered from dor/hfw females are consistent with this interpretation. 

Several other observations made during this study should be mentioned, since they support 
the conclusions reached here. Df(1)sta was found to be deficient for the su(wa)  locus. 
Dp(1;3)sta carries su(wa).  The left breakpoint of Dp(1;f)1337 was found to be as described 
by Krivshenko, as opposed to the description by Gersh. 	Dp(1;f)101 was found not to cover 
any of the dor alleles. Its left breakpoint was shown to be at 1F4-2A2 rather than at 2A2-B1. 
T(1;Y)2E (Clancy, Genetics 50: 241) was found to differ from the original Dp(1;Y)2E (Masterson, 
DIS 43) by a loss of the wild type alleles of su(s) 2  (first noted by Clancy, personal communi-
cation), tw, su(wa) and sta. Wild type alleles of sc, dor and hfw are still present in 
T(i.;Y)2E. 

Table 1. Results of tests for the presence (+) or absence (-) of wild type alleles (y and 
y2  both scored as y 1 ) in duplications used to order mutants in the su(s) 2  - 
1(1)EN2 interval. 

Duplication Loci tested (arranged in correct order) 
tested y1 	sc su(s) 2  tw (a) 	sta 	dor 	hfw 	1(1)EN2 

Dp(1;3)wVCO - 	- - - - 	 - 	- 	- 	+ 
Dp Type A + 	+ + + + 	+ 	+ 	+ 	- 
Dp Type B + 	+ + + + 	+ 	- 	- 
Dp Type C + 	+ + + + 	- 	- 	- 	- 
Dp(1;f)3 + 	+ + + - 	 - 	- 	- 	- 
Dp Type D + 	+ + - - 	 - 	- 	- 	- 

Dp Type A = seven Dp(1;Y) chromosomes and Dp(1;f)1337. 
Dp Type B = two Dp(1;Y) chromosomes. 
Dp Type C = six Dp(1;Y) chromosomes, Dp(1;f)18 and Dp (1;f)101. 
Dp Type D = two Dp(1;Y) chromosomes. 
Note: Df(1)sta;Dp(1;3)sta = sta. Tests for coverage of Df(1)sta lethality in 
absence of Dp(1;3)sta gave results identical to those for coverage of the visible 
phenotype. 

Table 2. Localization of tw, su(wa),  sta, dor and hfw on the salivary gland X-chromosome map. 

Longest and shortest of Genetic Left Map location 
each duplication type coverage breakpoint of mutant 

Dp(1;f)3 y - tw 1D3-1E1 tw in 105-1D4 
Dp(1;Y)60e17.4-3 y - 5 (a) 1E2-4 su (wa) in 1D4-1E3 
Dp(1;f)101 y - su (wa) 1F4-2A2 
Dp(1;Y)59k9-1 y - sta 2A2-B1 sta in 2A1-4 
Dp(1;Y)68h20 y - sta 2B3-5 
Dp(1f)1337 y - dor. hfw 2B8-9 dor.. hfw in 2B4-8 

Based on cytology of Dp(1;f)3 and on the published location of tw in 105-2C10 
(Lindsley and Grell, 1968). 

Rayle, R. E. and D. I. Hoar. 
University of California, Davis, 
California. Gene order and cytological 
localization of several X-linked mutants 
of Drosophila melanogaster. 
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Nash, David. Department of Genetics, 	 It has been suggested (Nash, 1965) that 
University of Alberta, Edmonton, 	 the Hairless (H, 69.5, chromosome III) 
Alberta, Canada. The equivalence of 	 mutant is effectively an inoperative 
Hairless alleles of reportedly different 	 (amorphic) gene. Its recessive lethality 
penetrance. 	 and dosage effects in triploids (Gowen 

1933) lead to this conclusion. There 
exists a number of alleles (independent 

occurrences) of H, some of which have been described as "strong" or "weak" alleles. The 
presence of great variability in genetic background could account for these differences. 
However, should qualitatively different alleles exist, the amorphic nature of the gene 
would be in doubt. 

As a simple test of the similarity (or dissimilarity) of some of the various alleles, 
several independent mutants (Hi, H2 , Hi) have been placed in different inbred genetic back-
grounds by a chromosome substitution procedure which produces flies with only their Y 
chromosomes and the third chromosome carrying H unsubstituted. In addition some flies carry 
heterozygous fourth chromosomes not derived from the inbred lines. 

Table 1 

S Edinburgh Oregon Florida 

H1  H2  H3  H1  H2  H3  Hi H2  H3   

P 	E P 	E P 	E P 	E P 	E P 	E P 

1 46(99) 18(100) 37(100) 29(100) 20(100) 12(100) 1(100) 0(-) 1(100) 
2 15(67) 33(100) 35(100) 29(94) 72(97) 31(92) 1(100) 8(100) 2(100) 
3 100(83) 100(87) 100(82) 10(20) 100(27) 99(23) 100(8) 100(20) 100(4) 
4 73(3) 72(0) 51(5) 81(9) 74(28) 62(15) 40(0) 17(0) 23(0) 
5 23(0) 5(0) 22(0) 32(0) 27(0) 32(3) 20(0) 10(0) 20(0) 
6 20(0) 7(0) 29(0) 26(0) 15(0) 40(0) 37(0) 22(0) 44(0) 

The inbred lines were obtained from the Department of Genetics, University of Birming- 
ham, England. 

P = Penetrance = Percentage of bristles absent from site. 
E = Expressivity = Percent of affected sites lacking a vestige (see Nash, 1965). 

*Bristle sites 
1 = Ocellar 	 3 = Postvertical 	 5 = Posterior Vertical 
1 = Anterior Orbital 	4 = Posterior Orbital 	 6 = Anterior Vertical 

Compared with the large differences contributed by background modifiers in different 
backgrounds, there is so little difference between the effects of the three alleles upon 
head macrochaetae in the same background that it is concluded that the three alleles are 
identical to each other in morphological effects. It is notable that, where differences 
are found within a given background, they do not consistently support Plunkett’s (1926) 
original description of a more extreme effect for FT 2 . 

These differences (between the alleles in a given background) are quite likely due to 
the residual dissimilarity of genetic background. This possibility has been demonstrated 
using two stocks (A and B) carrying Hi  of known identical origin and separated by inbreed-
ing for some thirty generations. The same substitution procedure was used as before. 

Table 2 

S Edinburgh Oregon Florida 

A 
B 

A B A B  
P 	E  

1 55(100) 83(100) 40(98) 37(100) 0(-) 1(100) 
2 74(98) 48(95) 92(100) 85(97) 17(100) 3(75) 
3 100(93) 100(99) 100(58) 100(68) 100(9) 99(28) 
4 63(15) 50(7) 90(48) 73(43) 37(0) 40(0) 
5 24(0) 75(0) 34(0) 29(0) 44(0) 12(0) 
6 27(0) 16(0) 31(0) 19(0) 51(0) 14(0) 

See Table 1 for notes. 
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Differences between stock A  and B and between them and H 1  in Table 1 are as great as 
the differences between alleles in Table 1. 

A critical test for the inactivity of H mutants could be performed using a cytologically 
identifiable deficiency of the +H  region. There is, as yet, no suitable deficiency avail-
able to me. 	 - 	 - 
References: 
Gowen, J. W. (1933). Amer. Naturalist 67, 178. 
Nash, D. (1965). Genet. Res., Camb. 6, 175. 
Plunkett, C. R (1926). J. Exp. Zooi. 46, 181. 

Schalet, A. University of Connecticut, 
Storrs, Connecticut. Additional data con-
cerning genes in the proximal region of 
the X chromosome of Drosophila nielanogaster. 

The following information is presented as 
a supplement to the research note of Schalet 
and Finnerty (DLS-43:128). Correction: 
Lethal A7 of Kaplan and Lethal N-30 of 
Himoe are alleles. A7/N-30 is lethal. 

Additions: Lethal A7 and lethal N-30. Males carrying either of these lethals and a 
yYma_1 126  chromosome, in which the deletion that eliminated the ma-l +  region from the Y 
involved a break close to the normal allele of the lethal locus, often exhibit malformations 
of the eyes, legs, wings and antennae. in extreme cases a leg may be branched or completely 
duplicated, an antennae or arista may be duplicated or triplicated. Males carrying these 
lethals and a y+Yma_l106  chromosome or males carrying a y+Yma_1126  chromosome and a more 
proximately located X chromosome lesion, including the loci from lethal DCB1_35c thru bb, 
fail to show these abnormalities. When either lethal A7 or N-30 is made heterozygous with 
a y bb 1158  chromosome (Oak Ridge), some females show malformations. 

Little fly (if) of Fahmy (DIS-33) located at 68.1 according to Lindsiey and Grell is 
allelic to lethal t2-14a of Kaplan. If/t2-14a is viable and if in phenotype. 

Lethal LV7 of Kaplan. LV7/Y males and LV7/deficiency females occasionally survive. 
They are phenotypically identical with the description given for uncoordinated (unc) found 
by Fahmy and placed at 65.9 by Lindsley and Greil. 

Relative positions of sw and mel. In the previous note mel was tentatively placed between 
sw and ma-1. This position is made more secure on the basis of obtaining a single crossover 
between sw and mel. Females of the genotype y v 5w ma-1 2/y mel 1(1)20.Dp(1)sc’ 1-y were 
crossed to Y/y v f mel males and incubated at 24-25 degrees. From eggs laid during the first 
six days, 280/10,711 (2.67.) of the female offspring represented crossovers between mel and 
y. This frequency is consistent with the earlier data: sw--ma-1 (0.57.); ma-l--su-f (2.27.); 
and su-f--y (0.067.). At 24-25 degrees only about 15% of the sw males eciose and all show 
the expected wing and/or eye abnormalities. If the correct order is sw mel ma-1, then single 
crossovers between sw and lethal(1)20 can produce three classes of viable males with respect 
to the mel and ma-i markers: 1) ma-1 2  1) mel ma-1 2  and 3) mel. Since some ma-i offspring 
segregating from non-ma-I mothers are subject to a maternal effect, all non-sw male off-
spring were crossed to y v f ma-i attached-X females to confirm the presence or absence of 
ma-1. The two mel classes can be distinguished from the mei+  class by the body color and 
wing phenotype of mel, and the "dull red eye color" of the mel class is distinguishable from 
the mel ma -1 class which exhibits a "brownish red eye color" similar to the phenotype of 
ma-1 2 . (The eye color of the v mel combination is usually quite similar to v alone and readily 
separated from the v mel ma-i combination which appears very much like v ma-l.) 

There were 65 y sw male offspring but only 1 was mei+  and it also proved to be ma-i 2 . 
Of the remaining males, 10 failed to breed, ten were mel ma-1 2  and 44 were mel ma-l + . If the 
parental males had produced equal numbers of functional X and Y bearing sperm then the 65 sw+ 

males would represent a crossover frequency between sw and lethal(1)20 of about 1.27.. From 
the earlier positioning of lethal(1)20, less than 0.1% to the left of su-f, this is about one 
half the expected frequency. This reduction is probably not due to lowered viability of y mel 
or y mel ma1 2  males, since7 the total of 280 recombinant females included 156 that were y mel 
in phenotype and only 124 that were wild-type in appearance. By taking 2.6% as a better 
approximation of the crossing over between sw and lethal(1)20, mel is located closer to Sw, 

and approximately 1/11 of the map distance of 0.5 units between sw and ma-1. 
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Wejsbrot, David R. and Lori Plati. 	 From a homogenate of 200 flies of both 
Tufts University, Medford, Massachusetts. 	 sexes, protein was extracted in an 807 
Esterase patterns in interspecific 	 saturated ammonium sulphate solution, 
hybrids of D. pseudoobscura and D. per- 	 and approximately 7 micrograms of this 
similis. 	 protein were run in acrylamide gel by 

the Ornstein procedure. The gel was 
stained with a reaction mixture contain- 

ing alpha-naphthol acetate as substrate and Fast Blue RR as stain to demonstrate the migra-
tion of esterase bands. After destaining, the gel was run through a densitometer on a motor 
driven stage starting from the indicator dye line. The high and low points of absorbancy 
are plotted in Figure 1. It is apparent that the major band in the hybrid (D. pseudoobscura 
Q x D. persimilis ) migrates more rapidly than the parental or reciprocal hybrid band, all 
of which have an identical peak. This result was consistently found in all runs, and when 
protein from the hybrid and either of the parental species were mixed, the bands still 
separated. 

This result suggests that 2 genetic loci (one perhaps a regulator locus) may be res-
ponsible for the band in question. One of these loci would be sex-linked. The reciprocal 
crosses will produce males that are heterozygous for the autosomal genes and hemizygous for 
one or the other sex-linked gene. Such combinations could account for the different mobil-
ities of the esterase bands observed in the reciprocal hybrids. 
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Mather, Wharton B. University of 	 In August 1966 the genus Drosophila was 
Queensland, Australia. The genus Dro- 	 for the first time sampled in Sabah at 
sophila at Sandakan. 	 Kota Kinabalu (Jesselton), Sandakan and 

Tawau, using modern banana baiting methods 
(Mather 1968 a and b). 

The Sandakan station in a rubber plantation five miles from the town has again been 
sampled, but this time in the other half of theyearviz. February 1968 and the results com-
pared with the August 1966 results. The primary sorting of the flies yielded the results 
shown in Table 1. The results in Table 2 were obtained from samples of melanogaster group 
females individually bred out and identified by their male progeny. It will be noted that 
in February the melanogaster group is even more dominant than in August. The immigrans group 
is again represented by D. pararubida and D. setifemur but the relative frequency of D. 
setifemur has fallen. Three species of the ananassae complex have now been distinguished 
and two races of D. szentivanii detected. The species described as pseudo takahashii - like 
from the August 1966 collection has been identified as D. gracilis. D. dominicana appears 
to be less prevalent in February than August. 

Cytogenetical studies and an investigation of isolating mechanisms in most of the species 
tested are proceeding. 

Acknowledgements are due to graduate students V Baimai and I. R. Bock for technical 
assistance. 

References: Mather, W. B 1968 (a) The Genus Drosophila in New Guinea and Sabah. Univ. 
Qid., Papers Dept. Zool. III (4); 47-50. Mather, W. B. 1968 (b) The Genus Drosophila in 
Sabah. D.I.S. 43:100. 

Feb. 
1968 

83 
15 

1121 
1219 

117 
35 
16 
38 
3 

25 
4 

SANDAKAN 

Aug. 
1966 

Primary Sorting 

	

346 	267. 

	

10 	17. 

	

966 	737. 
1322 

Melanogaster Group Sample 

6.87. 
1.27. 

92.07. 

59.47, 
11.770 
5.470 

12.87. 
1.07. 
8.47. 
1.37. 

D. setifemur 
D. pararubida 
melanogaster group 

D. malerkotliana ) 	24 	4370 
D. ananassae 	) 
"Pseudoananassae" ) 
D. szentivanii Race A 	12 	217. 
is 	it 	 11 	B 
D. gracilis 
	

4 	770 
D. dominicana 
	

15 	277 

Rayle, R. E. University of California, 	 Mass mating of the F1 from a cross of 
Davis, California. Interaction of the 	 y 2 spi females and wgd  males resulted in 
mutants zeste and white ocelli. 	 a sizable number of white-eyed individuals 

among the genetically y2 z spl F2 females. 
Subsequent crosses revealed that the 

white eye color was due to an interaction between zeste and a third chromosome recessive 
character present in some individuals in the wgd  stock. In z males, the character produced a 
slight deviation from wild type eye color. 	 + 

Since the mutant produced colorless ocelli in both z and z individuals, it was sus-
pected that it might be an allele of white ocelli (wo: 3-76.2). This was confirmed by map-
ping the mutant to 3-76–, showing that it acts as an enhancer of we  as does wo, and by a 
positive allelism test with wo. Finally, it was shown that wo shows the same interaction 
with z as does the new mutant, consequently designated wo67 k. 

The mutant w067k  was found to have become fixed in a wild-type stock used by the author 
to establish the wgd  stock several years ago. 
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Gonzlez-Duarte, R and Prevosti, A. 	 Using electrophoretic mobility in acryla- 
University of Barcelona, Spain. Poly- 	 mide gels as described by Hubby (1963) and 
morphic system controlling esterase-.5 	 Hubby and Lewontin (1966) we have charac- 
in D. subobscura. 	 terized six alleles at one locus controlling 

a polymorphic system for the esterase-5. 
Our survey indicates that more than six 

alleles are present at this locus. The genetic crosses between single individuals homozygous 
for an electrophoretic form of this enzyme confirmed their behaviour as single Mendelian genes 
in F1 and F2 offspring. The relative mobilities of the six electrophoretic variants of the 
enzyme are: E-5 085 , E-5°’ 89 , E-5092 , E-5094 , E-5 100 , E-5 1 ’° 6 . The locus controlling 
protein esterase-5 in this species is autosomal, differently from what happens in D. pseudo-. 
obscura for the homologous gene. 

Hubby, J. L., 1963. Protein differences in Drosophila. I. Drosophila melanogaster. Genetics, 
48: 871-879. 
Hubby, J. L. and Lewontin, R C., 1966. A molecular approach to the study of genic hetero-
zygosity in natural populations. I. The number of alleles at different loci in Drosophila 
pseudoobscura. Genetics, 54: 577-594. 

Kuroda ,  Y 	National Institute of Genetics, 	Eye-antennal discs were dissected from 
Misima, Japan. The effect of ecdysone ana- 	mature third-instar larvae of the Oregon-R 
logues on the differentiation of eye-antennal 	strain of Drosophila melanogaster grown 
discs cultured in a chemically defined medium, 	under sterile conditions. They were 

organ-cultured at 28°C in hanging drops 
of the chemically defined medium K-6, as 

described in the previous paper (1). In the medium without any supplementations of hormonal 
substances eye-antennal discs showed a pronounced increase in the eye-forming and antenna-
forming portions after 24 hours of cultivation. Folded area of the eye disc extended and 
flattened out, but no distinct differentiation of the ommatidia was observed. 

Four steroids having ecdysone activity which have been isolated from plants by Naka-
nishi (2) and Takemoto et al. (3, 4) were tested for their activity to promote the differ-
entiation of eye-antennal discs cultured in the chemically defined medium. The chemical 
structures of these steroids, ecdysterone, ponasterone C, inokosterone and rubrosterone are 
shown in Fig. 1. 
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Fig. 1. Chemical structures 
of ecdysone 
analogues. 

When these ecdysone analogues of plant origin were added to the medium in which eye-
antennal discs were cultured, a pronounced differentiation of ommatidia was observed. The 
results obtained are summarized in Table 1. 
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Table 1. Effect of ecdysone analogues on the differentiation of 
eye-antennal discs in organ culture 

Substances Concentration No. of explants No. of explants Per cent 
(mg/ml) tested in which ommatidia of 

were differentiated differentiation 
Control 0 16 0 0 
Ecdysterone 10.0 16 15 94 

1.0 8 7 88 
0.1 6 2 33 
0.01 7 2 27 

Inokosterone 1.0 3 3 100 
0.1 9 4 44 
0.01 8 3 38 

Ponasterone C 1.0 8 5 63 
0.1 8 2 25 

Rubrosterone 10.0 8 6 75 
1.0 20 14 70 
0.1 12 11 92 
0.01 11 10 91 
0.001 12 11 92 
0.0001 13 12 92 
0.00001 11 10 91 
0.000001 12 6 50 
0.0000001 12 5 42 
0.00000001 9 2 22 

Among ecdysone analogues tested rubrosterone was most effective in promoting the differ-
entiation of ommatidia in eye-antennal discs cultured in the chemically defined medium; at 
the concentration of 0.00001 g/ml it was still active in producing the onimatidium formation 
under the conditions employed. 
1. Kuroda, Y. and S. Tamura, 1956, Med. J. Osaka Univ., 7: 137. 
2. Nakanishi, K.,1967, Ann. Meet. France Chem. Soc. 
3� Takemoto, T., S. Ogawa, and N. Nishimoto, 1967, J. Pharm. Japan, 87:325. 
4,, Takemoto, T.,, Y. Hikino, H Hikino, S. Ogawa, N. Nishjmoto, 1968, Tetrahedron Letters 

(in press). 

Childress, D. University of Oregon, 	 Females homozygous for T(1;4)BS  marked 
Eugene, Oregon. Crossing over in a homo- 	 with sc we  cv on one XD (distal piece of 
zygous BS  translocation. 	 the X with the 4 centromere), and y on 

the other XD  were crossed to T(1;4)BS, 
sc we  cv males. One of the BS  segments 

in the female also carried a complete Y chromosome marked with y. The results were as 
follows: 	 sc we 	cv 	 BS 	

+ 
y 	 xxxxxOxxxxx 	BSYy+ 

7. crossing over 	 Total 
reg.1 (sc_ we) 	 reg.2 . (we_ cv ) 	 flies 

	

2.9 	 12.4 	 1681 

	

2.8 	 11.4 	 1522 

Crossing over in the we - cv region is in the normal range (12.2), but crossing over at 
the tip between sc and we  is nearly twice the normal value (1.5). Preliminary experiments 
indicate that crossing over at the distal tip is normal or slightly depressed in females 
heterozygous for the BS  translocation’, and in homozygous translocation females without the 
Yy attached to the BS segment. This is interpreted to mean that the increase is an inter-
chromosomal effect caused by the rearranged Y chromosome rather than to the translocation 
itself. 

"Also observed by I. Sandier, Studies in T(1;4)B 5  in D.m. MS thesis, University of Missouri.(195 
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Merriam, John R. California Institute 
of Technology, Pasadena, California. 
FM7: A "new" first chromosome balancer. 

The construction of First Multiple no. 
7a, genotype Ins(1)sc 8  + 15D-E;20A-B 
+ dl-49, y 3 ld sc8 wa vO B, is given 
under new mutants in DIS 43. The homo-
zygous stock may be useful for M-5 

type experiments. 
The balancer First Multiple no. 7b, genotype Ins(1)sc 8  + 15D-E;20A-B + dl-49, y3ld 

c8  wa lzP B, was obtained as a double crossover from FM7a/ln(1)dl49, 1zSP females. Homo-
zygous FM7b females are sterile. FM7b males (because of lzSP) are slow in development so 
that male sterile or lethal mutant stocks may be lost if they are transferred too rapidly. 
Stocks kept at 18 0  may be held an additional week between transfers to avoid this problem. 

Both FM7 stocks should prove effective in suppressing crossing-over in the normal 
sequence wa_B interval which FM6 does not cover in stocks containing autosomal rearrange-
ments. FM7 differs from FM6 in that it includes the complete dl-49 inversion. Double cross-
overs within the dl-49 inversion are apparently nonexistent; doubles spanning the dl-49 
inversion should be rare because of the additional 15D-E;20A-B inversion. Dr. J. H. 
Williamson kindly checked crossing-over with Fm7b/y 2  sc cv wy f sc1  females heterozygous 
for Ubx 130  and/or SM5; no recombinants were found among approximately 6,000 male progeny. 

(FM7a is currently maintained as a homozygous stock at the Pasadena center. FM7b is 
currently used to balance 	 multiple mutant chromosome, y pn w cm Ct 6  sn3  oc ras 2  

v dy g 2  f os° car sw.) 

Counce, S. J. 	Duke University, Durham, 	 Recently, Hildreth & Lucchesi (Develop. 
North Carolina. Patterns of damage in 	 Biol. 15, 536) re-examined the pattern of 
deep orange (dor) embryos. 	 damage in embryos of the sex-linked female 

sterility mutant dor and were unable to 
find the "early early lethal" class 

described by me in 1956 (Z.i.A.V. 87, 443). On the basis of mating behavior, fertility of 
their stocks, and meiotic behavior in eggs from virgin dor females, they concluded that this 
"lethal" class in my 1956 study was probably composed almost entirely of unfertilized eggs. 
Because of this report, and also because Merrell (Amer. Nat. 81, 399) in his original des-
cription of the gene reported quite different developmental effects than any of the above 
authors, in 1967 I looked again at the pattern of damage in the dor/C1B stock I had originally 
studied. Eggs were collected from 20 four to five day old dor Y2 mated with 40 dor 	of the 
same age. 

My results paralleled those of Hildreth & Lucchesi in that only 8% of the 118 embryos 
studied might be classed as "early early lethals" and were either unfertilized eggs or eggs 
that ceased development during early cleavage. However, there were other, and I believe sig-
nificant, differences in the patterns of damage in this 1967 study. As in 1956, lethals could 
easily be assigned to "early" or "late" lethal classes (roughly 40 and 60% respectively of 
those eggs that showed embryogenesis). But in the 1967 group, development of the "late" 
lethals was much more advanced than had been observed in 1956, and many showed recognizable 
late embryonic features, comparable to Merrell’s observations. The "early" lethal group also 
developed to a later stage (past gastrulation) than the comparable 1956 embryos. But most 
significantly, in none of the lethals was there the slightest evidence of the periplasmic and 
consequent blastoderni abnormalities observed in half of the late lethals in 1956 (documented 
by illustrations 7 and 8 in that paper); nor was there any evidence of the paucity of yolk or 
scanty cytoplasm so characteristic of the 1956 eggs. (It should be noted that failure of 
a zygote to develop can result either from the failure of insemination of the female or the 
failure of syngamy to occur even when sperm are present in the egg; the "quality" of the egg 
could certainly have a profound effect on the latter type of zygote failure.) 

Doane (J. Exp. Zool. 145, 23) has clearly demonstrated that both environmental and 
genetic factors may have a profound influence on oogenesis, egg structure, and embryonic 
development in the 	sterility mutant adipose. Beatty (Proc. Roy. Soc. Edin. 63, 249) and I 
(Z.j.A.V. 87, 462) got marked differences in fecundity and ovarian development in the same 
stock of the female-sterility mutant fused reared under only slightly different conditions. 
Hildreth & Lucchesi (op. cit.) found that viability and fecundity of dor 9 in both the FM3 
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and 61e  lines varied according to the culture medium used, and on the banana medium I use, no 
dor females emerge as adults in the FM3  line. Lucchesi, Hildreth and I ( in preparation) 
have also found that fertility and testicular development in dor dd are greatly influenced 
in expression by a variety of factors, including the standard media used for stock rearing. 
Moreover, Lucchesi and I find that identical dor stocks exchanged between our labs where 
different standard media are used, show very different characteristics of emergence and sur-
vival rate, fertility, and fecundity within one to two generations. 

It therefore seems probable that the differences observed in the patterns of damage 
in dor embryos at different times and in different laboratories are related to a complex of 
factors, including fertility of both sexes, fecundity, egg quality, viability, and mating 
behavior. Many of the developmental differences are probably immediately related to the quali-
ties of the egg in which development is taking place. This points to the necessity in deve-
lopmental studies in female sterility mutants of clearly defining and carefully controlling 
the conditions under which studies are carried out or repeated. 
(Research supported by NSF grant GB 4202.) 

Chen, P. S. and P Baumann. Zoologisches 	 Akinetic study of the utilization and 
Institut der Universitt, Zurich, Switzer- 	incorporation into proteins of 14C-labelled 
land. Protein synthesis during aging of 	 lysine,a-alanine and glycine in 3-and 
D. melanogaster. 	 50-day-old adult males of D. melanogaster 

has been carried out. Since the pool size 
of free amino acids differs between young 

and old flies, we used the equations of Hearon as published by Dinamarca and Levenbook (1966) 
for the calculation of the rates of turnover (Ka) and incorporation into proteins (Kp). 
Adult flies of the wild type (Sevelen) were raised on standard medium at 25 0 C. At the desired 
age about 0.03 Ul of the uniformly 14C-labelled amino acid with a concentration of 0.7-1.0 
mc/mM was injected into each fly. Amino acid and protein samples were taken at 0, 30, 60, 
90 and 120 minutes after injection. Owing to the small size, four animals had to be used for 
each sample. The flies were homogenized and the proteins precipitated by adding 300 ul of 
0.3 n hot perchloric acid (PCA). Subsequent to centrifugation, the protein precipitate was 
washed three times with PCA, two times with ether-ethanol (1:3), and then dissolved in 300 ul 
of concentrated formic acid. About 10% of the protein solution was used for determining total 
radioactivity, 607. for assaying total protein by the biuret reaction, and 30% for acid hydro-
lysis (6 n HC1 for 12 h at 110 0 C). The injected amino acid in the protein hydrolysate was 
first separated by high-voltage paper electrophoresis (8% formic acid, pH 2.0, 2500 V, 100 
mm.), eluted from the paper with 60% methanol, and then plated Out for counting. 

The free amino acids in the supernatant solution of the PCA extract were also analyzed. 
After neutralization with KOH and centrifugation, the solution was evaporated to dryness and 
the residue was taken into a small volume of 807. ethanol. The latter was then divided into 
two parts. Subsequent to individual electrophoretic separation, one part was used for esti-
mating the radioactivity in free pool, and the other part for assaying pool concentration 
using the cadmium-ninhydrin-reagent. 

Our data obtained by the above procedures showed that for all three amino acids both the 

Table 1. 

Incorporation of lysine, glycine and alanine into proteins 

Age of 	 Incorporation rate (M/h/mg protein)x10 3  
adult males Lysine 	 Glycine 	 Alanine 

n 	M – S.E. 	n 	M – S.E. 	n 	M – S.E. 

3 days 	22 	2.508–0.228 	24 	8.176–0.202 	24 	6.640–0.378 
50 days 	23 	0.923–0.090 	23 	3.422–0.107 	24 	2.579–0.082 

SOd males 
X 100 	 36.9 	 41.8 	 38.9 

3d males  

References: Dinamarca, M. L. and L.Levenbook, 1966, Arch. Biochem. Biophys., 117: 110-119; 
Clarke, J. M. and J. M. Smith, 1966, Nature, 209: 627-629. 
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rates of turnover and incorporation into proteins in 3- as well as 50-day-old flies remain 
constant within at least two hours after injection. The same results have been reported by 
Dinamarca and Levenbook (1966) for the blowfly Phormia regina. Of particular interest is our 
finding that the incorporation rates per mg protein in older adult males amount to only 36.9 
to 41.8% of those in the younger ones (see Tab. 1). This is in contrast to the previous 
report of Clarke and Smith (1966) who found that for D. subobscura the incorporation of 
14C-leucine into protein in 60-day-old male flies is about two times higher than in indivi-
duals aged 20 days. The difference is obviously due to the fact in our kinetic analysis 
the pool size was included in the calculation of the incorporation rate, whereas Clarke and 
Smith determined only the total radioactivity in protein. Similar experiments on protein 
synthesis in various lethal mutants are now in progress. 

Cohen, A., Shamay, E. and Goldschmidt, E. 	 A simple scheme of crosses-enabled us to 
Laboratory of Genetics, Hebrew University, 	compare the viability of recombinant 
Jerusalem, Israel. Effect of induced recom- 	chromosomes with that of wild type as well 
bination on homozygous viability, 	 as marked nonrecombinant chromosomes, in 

the third generation after irradiation. 
Males of D. melanogaster heterozygous 

for the recessive markers b cn bw and for their wild type alleles received an X-ray dose of 
2,000 r (dose rate 430 r/minute in Exp. A. and 290 r/minute in Exp. B). The males were mated 
individually to two females homozygous for the three recessive markers and for the dominant 
marker J (Jammed). Each male was supplied with two fresh females per day for 15 days. A 
sharp decrease in fertility amd fecundity on the seventh day after irradiation indicates the 
success of the brood pattern plan. The large majority of recombinants appeared in the broods 
of days 8 - 15. 

Recombinant and non-recombinant males heterozygous for J were mated individually to Cy/Pm 
females in vials. Males and females of the R2  generation carrying the Cy chromosome and an 
irradiated recombinant or non-recombinant chromosome were mated in vials. The percentage of 
non-Cy flies appearing in the R3 generation was scored as an estimate of the homozygous 
viability of the irradiated chromosomes. The frequency of lethals and semi-lethals among 
recombinant and non-recombinant chromOsomes was much lower than observed by Bateman (1968) in 
a similar experiment after irradiation with only 1,000 r. The difference in the frequency of 
lethals between recombinant and non-recombinant chromosomes was not significant. The results 
of the viability tests pooled for days 8 - 10 and for days 11 - 15 of each experiment appear 
in the following table. 

Table 1 

Days 8 - 10 Days 11 - 15 Total 
Viability CO NCO NCO CO NCO NCO CO NCO Chi Square 	(1 d.f.) 

+ mut. + mut. leth. + semi-leth. 
vs. others 

Expt.A. 
0 	- 	3.37. 6 - 2 2 2 - 8 4 
3.4 - 	16.7 - - - - - - - - 2.507 
16.8 - 26.7 3 3 4 1 1 1 4 9 
26.8 + 18 23 13 23 10 17 41 63 

Expt. B. 
0 	- 	3.37. 5 3 1 1 1 - 6 4 
3.4 - 16.7 - 1 1 - - 1 - 3 0.478 

16.8 	- 	26.7 4 7 3 4 9 3 8 22 
26.8 + 47 49 56 40 32 35 87 172 

Cross-over and non-crossover chromosomes grouped by viability classes. 
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For other components of fitness such as fertility and fecundity in heterozygous males of 
the R1 generation the recombinant chromosomes were usually superior to the mutant non-recom-
binants and inferior to the wild type non-recombinants. 
Ref: Bateman, A. J. Mutation Res. 5 (1968) 243-257. 
This work was supported by a grant of the Israel Cancer Association. 

Rathie, K. A. University of Sydney, 	 Scoring abdominal bristle number on one 
Sydney, Australia. Faster scoring of 	 sternite in a stock homozygous for the 
a quantitative trait of Drosophila 	 scute’ (sc’) gene enabled scoring rates of 
melanogaster. 	 around 500 flies per hour, nearly double 

those attainable in a comparable wild-
type stock. The increased speed is due 

to sc’ lowering abdominal bristle number markedly (see Table). 
Response data in the table come from mass selection lines at 207. selection intensity, 

there being two sc’ and three SC  lines, with 50 and 20 pairs of parents respectively. In 
each case these lines are continuous selection references for other selection treatments. 
The 	lines were kept in bottles (5 pairs of parents per bottle), and the sc’ lines in 
vials (1 pair per vial). The sc’ lines were scored by the author, and the +5c  lines were 
scored by Drs. L. P. Jones and R. Frankham (who refer to them as "22" lines) in this labora-
tory under the same conditions that now prevail. Response to selection was nearly linear 
for both sets of lines. 

The sc’ population was derived by backcrossing a y2scw1_P  stock, obtained from Dr. W. 
Scowcroft, to the outbred wild-type Canberra strain (Latter 1964) as recurrent parent. The 

gene (a partly-revertant allele of white-ivory) was eliminated after the first genera-
tion of recombination between the Canberra and mutant genomes. Canberra males and females 
were used in alternate generations of backcrossing, to avoid progeny-testing to distinguish 
between sc+ 	and + SC females. Thus, of the eight crosses to Canberra only four 
allowed recombination between the genomes derived from the Canberra and yLw1_P  populations. 

The y2  gene, retained during backcrossing to Canberra due to its tight linkage to sc’, 
is useful as a marker against contamination, and because it increases contrast between the 
bristles and the abdomen. No back-mutations from y 2  to +Y, and only one from sc’ to +5c, 
have been observed during scoring more than 90,000 flies. 

Estimates of realized heritability, using the Sc’ stock, are similar to those using 
Canberra. Results of hierarchical analyses of heritability appear similar for the two popu-
lations, but the study on the sc’ strain has not yet been fully analyzed. 

I much appreciate the suggestion by Drs. W. Scowcroft and B. D. H. Latter of using a 
so’ stock in selection for abdominal bristle number. 

I am indebted to Drs. L. P Jones and R. Frankham for permission to cite their selection 
data. 
References: Latter, B. D. H. 1964, Genet. Res. 5: 198-210. 

Table. Comparison of some characteristics of Canberra - derived populations 
with and without the sc’ allele. 

After 15 generations of mass 
Unselected 	 selection at 20% selection 

intensity 

Scute Mean abdominal Phenotypic Mean abdominal Average 
allele bristle number ,  standard bristle number ,  phenotypic 
present on one sternite deviation 	Sample on one stern ite C standard Sample 

size deviation size 
Female 	Male Female 	Male Female Male Female 	Male 

+5C 21.62 	17.54 2.02 	1.93 3000 30.37 24.33 2.07 	1.98 3x100 
sc’ 9,35 	6.95 1.73 	1.44 2200 16.28 12.62 2.10 	1.58 2x250 

* Fourth sternite in males, fifth in females. 
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Oshima, C. and T. K. Watanabe. National 	 In natural populations, Drosophila flies 
Institute of Genetics, Misima, Japan. 	 are living in variable environment. Effect 
Viability of lethal heterozygotes of 	 of fluctuating temperature on the viabili- 

	

D. melanogaster under fluctuating 	 ties of heterozygous flies for normal and 

	

temperature. 	 lethal second chromosomes was examined by 
an "Insectoron" having a programing con- 
troller. 323 second chromosomes were 

isolated from different male flies captured from natural populations of Kofu-Katsunuma, 
Japan in 1966. The viability of homozygous flies for each chromosome was estimated by Cy-Pm 
technique, and 9 DID, 89 N/D and 225 N/N heterozygotes (D: lethal or semi-lethal chromosome, 
N: quasinormal chromosome) were obtained by random combinations of these chromosomes. Via- 
bilities of these heterozygotes were estimated under constant (25 ° C) and fluctuating (20-30° C) 
environments simultaneously. The results are shown in Table 1. The viability of each hetero-
zygote increased under fluctuating temperature while the number of emerged flies decreased. 
The most remarkable increase was observed in N/D heterozygotes of which viability became better 
than that of N/N heterozygotes. This suggests that different heterozygotes possess their own 
adaptive potentials in respect to the variable environment and the lethal heterozygotes tend 
to show the highest response to the fluctuating temperature. 

Table 1. Viabilities of three fly genotypes under constant and fluctuating environments. 

Constant (25 ° C) 	 Fluctuating (20 - 30 ° C) 
Genotype 	No of 	No. of 	Relative viability 	No. of 	Relative viability 

lines 	counted 	 counted 

	

flies 	 flies 

	

N / N 	225 	59148 	0.9940 – 0.01395 	46088 	1.0137 – 0.01245 

	

N I D 	89 	22958 	0.9794 – 0.01844 	18054 	1.0431 – 0.01616 ** 

	

D / D 	9 	2005 	0.8775 – 0.08520 	1682 	0.9884 – 0.09371 

	

Total 	323 	84111 	0.9868 + 0.01123 	65,824 	1.0211 – 0.01007 * 

The mean viability of Cy/Pm, Cy and Pm flies is standard (1.0000). 

Bos, M. University of Groningen, 
Genetics Institute, Haren (Gn), The 
Netherlands. The effects of disruptive 
and stabilizing selection on body size 
in Drosophila melanogaster. 

It was shown by several authors (Thoday 
1963, Scharloo, Hoogmoed and ter Kuile 
1967) that disruptive and stabilizing 
selection can influence the phenotypic 
variance of morphological characters. 
It seemed worth while to practise these 
modes of selection on characters with a 

different biological significance. 
Therefore three selection systems were applied to thorax length during 18 generations. 
Each selection line was replicated and consisted of four cultures. The cultures were 

started with a limited number of eggs to prevent effects of crowding on thorax length. From 
each culture 209 and 20d were measured. 

Variances were computed as squared coefficients of variation (c.v 2 .). The base popula-
tion (Groningen-1967) was a cage population started from a large number of female flies 
caught in Groningen. The heritability of thorax length was 0.53; c.v 2 . = 8.53. 

Two control lines were maintained by selection of 4 flies at random from each culture. 
Stabilizing selection was applied by selecting the 4 flies nearest to the mean value 

of the sample. 
Both stabilizing lines showed a small decrease of variation in the first few generations 

(minimum c.v 2 . = 3.76), but came back to control level. The mean thorax length was about 6% 
below the control level in both lines. 

In the disruptive lines the two flies with the lowest value and the two flies with the 
highest value were selected from each sample. In the DR  lines the selected flies were mated 
at random. In the DR1  line c.v2 . increased three times, but dropped to control level after 
every top. In DR2  there was only a single rise in the first few generations. The decrease 
after the first top (D’1 G 5, c.v 2 . = 14.29) coincided with a considerable increase of 5% in 
thorax length in both lines. Probably larger reproduction of the large flies caused a direc- 
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tional component in the disruptive selection. 
In the D lines (disruptive selection with negative assortative mating) high 2 were 

mated with low dc separately from low 29 and high dd. After 24 hours the 	were discarded 
and the females were transferred to one culture for egglaying. 

In both D lines c.v 2 . increased considerable (D1 C 16, c.v2 .= 20.80; D 2  G 16, c.v2 . = 
22.18) without a change of mean thorax length. 

The phenotypic variance in the selection lines will be analyzed. 

Valentin, Jack. 	Institute of Genetics, 	 The Cy inversions have a well-known charac- 
University of Stockholm, Sweden. Inter- 	 teristic interchromosomal effect, viz., the 
chromosomal effects of SM1 and SM5 on 	 main increase in crossing-over in X is 
crossing-over, 	 located distally instead of around the cen- 

tromere (see e.g. Ramel and Valentin, 
Hereditas 54:307-313, 1966). SM1 is a 

derivative of In(2L+2R)Cy, carrying besides Cy a pericentric inversion obtained by irradia-
tion. 5M5 is a product of further repeated irradiation of SM1 and is yet more complex. How-
ever, they both carry the Cy gene and inversions. Now it is evident that if there is any 
difference in synaptic properties, SM1 and especially SM5  (which may show complete asynapsis 
in salivary glands) have a lower synaptic capability than the original Cy chromosome. There-
fore, it seemed interesting to study how the interchromosomal effect in general and especially 
the Cy effect on disal X  is influenced by increasing degree of complexity. 

SM1 and SM5 were both tested by crossing to y ec ct6 v f 9?, giving a series of full sib 
daughters carrying the X chromosome markers heterozygously and being heterozygous for the 
rearrangement in question or structurally homozygous normal (control). These daughters were 
crossed to stock males and crossing-over was measured. As can be seen from Table 1, the 
degree of increase in the rearrangement series is quite moderate compared to the results 
obtained with Cy (values from Ramel and Valentin 1966). SM5 shows only a slight distal 
increase of crossing-over while SM1 does not at all show this characteristic feature. 

The latter result seemed so improbable that a second experiment was performed with SM1, 
this time with the markers wa ct6/sc cv v f. As Table 2 shows, a certain distal increase was 
obtained this time. On the other hand the total increase is still quite low, which confirms 
the earlier observation that the degree of asynapsis is not directly correlated to the inter-
chromosomal effect. There is not yet any satisfactory explanation for the lack of pronounced 
distal effect observed with SM5 and perhaps also with SM1. 

Table 1 

Region y-ec 	7. inc. ec-ct 7. inc. 	ct-v 	7. inc. 	v-f 	7. inc. Total 7. inc. Number 
counted 

SM1/+ 	6.082 	23.3  17.72 2 	13.9 	15.85 2 	15.0 	27.242 	12.7 	66.89 	14.3 	8664 

Contr. 4,93 	- 	15.56 	- 	13.78 	- 	24.17 	- 	58.49 	- 	8077 

SM5/+ 	5.96 2 	54.0 17.48 2 	30.3 	17.912 	25.6 	31.422 	29.1 	72.77 	30.2 	2317 

Contr. 3.87 	- 	13.42 	- 	14.26 	- 	24.33 	- 	55.88 	- 	4053 

Cy/+ 	10.02 	156.4 23.5 2 	43.3 	16.4 	7.2 	26.42 	17.2 	76.3 	31.3 	2719 

Contr. 3.9 	- 	16.4 	- 	15.3 	- 	22.5 	- 	58.1 	- 	3447 

Table 2 

Region sc _wa 	7.inc. wa_ cv 	7,inc. cv-ct 	7.inc. ct-v 7.inc. 	v-f 7.inc. Ttl 	7,inc. N 

$M1/+ 3.82 	151.3 13.82 	38.6 10.62 	45.1 17.0 4.4 	25.61  13.9 	70.8 	23.1 2750 

Contr. 1.5 	- 9.9 	- 7.3 	- 16.3 - 	 22.5 - 	 57.5 	- 3347 

1 = significant at the 17. level 
2 = significant at the 0.17. level (x 2 , 2x2 contingency tables) 
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Wagenberg, B. D. and A. B. Burdick. 	 K-pn (3-104.5), or "prune killer" is a 
Adelphi University, Garden City, New 	 dominant autosomal gene which kills all 
York. Effect of K-pn on the pseudo- 	 prune (1-0.8) eye colored flies. It has 
alleles of the prune locus, 	 no other detected effect on phenotype. In 

1954 Sturtevant tested this gene against 
sources of pn, pn2  and pn3 , the only alleles 

of the prune available at the time, and found it equally effective in killing each in males. 
He found that it would kill pn in homozygous attached X females. We marked K-pn with Nio 
(3-100.5) and thus have the stock Mb K-pn/Ins TM3, ri pP b X3 4c Ser. 

We set out to: (1.) test other alleles of prune against the K-pn gene, (2.) test 
homoallelic females, p nh/pnl, against the K-pn gene, and (3.) to set up transheterozygotes, 
pni/p ni, and test them against K-pn. Totransmit prunes through males in the presence of K-pn 
we have used Lindsley’s modified Y, kz--spl 	ac KL’bb KS. 

All the alleles of prune tested were susceptible to the killer both in males and in homo-
allelic females. 

All combinations of transheterozyotes, pnl/pn],  except one are susceptible to the killer. 
One transheterozygote, 	 produced wild-type eye color and was not susceptible 
to the killer. (See Table 1.) 

This means that the prune locus has two complons. We have been unable to separate the 
functions of eye color and susceptibility to the prune killer. 

Table 1 

Phenotype and Effect of K-pn on Various 
Homoallelic and Transheterozygous Prune Females 

FEMALE 
NARENT 

MALE 	 pn2 	pn279 	pn 	pn3 	pn68b1O 

PARENT 

+ 	 + 	 + 	+ 	 + 

+ 	 + 	+ 	 - 

pri 	 + 	+ 	+ 

pn3 	 + 	+ 

68b10 	 + 

+ Eye color prune; dies in presence of K-pn 
- Eye color wild type; lives in presence of K-pn 

Gooch, James L. Juniata College, 	 The sternopleural bristles remain favorable 
Huntingdon, Pennsylvania. Rapid micro- 	 material for the study of short term evo- 
evolutionary changes in sternopleural 	 lutionary changes. A hybrid stock of D. 
bristle count in Drosophila melanogaster. 	 melanogaster was synthesized from a mass 

mating of Oregon-R, Seto and Samarkand 
strains. During the next four months ran- 

dom mating occurred, fractionating the genomes of the strains among individuals of the hybrid 
stock. The hybrid stock was then divided into three lines, each replicated three times in 
half-pint population bottles on cornmeal-molasses-agar medium. Line I replicates were founded 
by 200 females and 50 males each, and were carried 22 generations. Each generation was arti-
ficially truncated at the 18th day. Line II replicates were maintained in the same way, but 
were founded by only five females and five males each. Line III replicates were also initi-
ated by five flies of each sex, but were decimated to the same level each generation. 

Thus, Line I  served as a large-population control, with an ample reservoir of genetic 
variability. Population levels averaged 450-650 flies after the first generation. Line II 
was founded according to the "founder principle". After the first generation populations also 
averaged 450-650 flies per replicate. Line III replicates were bottlenecked every generation 
to obtain random drift of gene frequencies and, hopefully, drift of bristle count. Population 
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maxima per replicate were on the order of 350-450 flies. 
Every other generation 100 female flies from each replicate were assayed for sternopleural 

bristle count. Samples from males invariably averaged a few percent lower in bristle count 
than females. The 22nd generation results, based on the pooled counts of 600 females taken 
from subreplicates of replicates, are summarized below. 

Means and 957 Confidence Intervals 

Line I Line II Line III 
Replicate 

1 	17.43–.22 1 17.83–.22 I 16.79–.21 
2 	17.65+.25 2 17.72–.23 2 16.58+.16 
3 	17.64–.23 3 17.96–.23 3 18.58–.26 

Enter- and intra- line divergence are relatively slight in Lines I and II. The initia-
tion of Line II populations with small samples of the parental gene pool did not lead to a 
drifting apart of bristle count. The more drastic decimation regimen of Line IJIwas effec-
tive in producing drift. Two generation 22 replicates have counts significantly less than 
any Line I or II replicates, and one replicate is significantly higher. A plot of replicate 
bristle count against generations (not shown) indicates that the dispersal of Line III repli-
cates developed gradually and was still increasing at the termination of the experiment. 

Moncljs, M. University of Barcelona, 	 A strong influence of day time and season 
Spain. Influence of day time and season 	 has been detected in the mating propensity 
on mating 	propensity in D. subobscura. 	 of D. subobscura. This relation came out 

in tests carried on with a different pur - 
pose. In each test 50ddand  25 virgin 

were put together and the number of matings accomplished during one hour was recorded. Flies 
of different ages were tested separately, but in the results here presented all the ages are 
lumped. 

The individuals were developed in our standard conditions of culture for D. subobscura, 
in a room with controlled temperature at 17 °  – 0.5°  C. The mating tests were performed in all 
seasons at 22 0  or 23°  C. The stock used has been kept in the laboratory for two years. 

Routine tests were performed at 11 a.m. since December to June. Working at the same time 
of the day in July and August it became difficult to get results because of the very few 
matings observed. Since D. subobscura in the natural populations is active in summer only 
early in the morning and in the evening, the time of testing was moved to 6:45 a.m. The mean 
mating frequencies observed in the tests carried out in these three different conditions, are 
as follows: 

December-June 11 	a.m. (32 tests) M = 16.03 matings for test 
July-August 	11 	a.m. (13 tests) M = 1.30 	" it 

July-August 	6:45 a.m. ( 9 tests) M = 10.44 	" it 

These results seem to indicate that the sexual activity of D. subobscura is controlled 
by an internal rhythm, perhaps related to some external factor difficult to identify. 

Robertson, F. W. and Chipchase, M. 	 DNA prepared from different species of 

Department of Genetics, University of 	 Drosophila has been used as template to 
Edinburgh. The comparison of genetic 	 synthesize complementary RNA  (c-RNA) by 

differences by hybridization between DNA 	 RNA polymerase extracted from Micrococcus 
and RNA synthesized in vitro. 	 lysodeikticus. The general properties of 

the hybridization between such DNA and RNA 
have been studied and the RNA transcribed 

from melanogaster template has been annealed with DNA from various species to determine the 
level of discrimination. The ribonuclease resistant RNA, bound todenaturedDNA, is recovered 
on membrane filters and separate labelling of the DNA and RNA has been used to estimate the 
fraction of the DNA which is bound to RNA. The level of hybridization between D. melanogaster 
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c-RNA and DNA from Schistocerca and Aedes was extremely low. Within the genus Drosophila, the 
comparisons have been applied to the sibling species melanogaster and simulans and the more 
distantly related funebris. The level of hybridization between either melanogaster and simu-
lans c-RNA and funebris DNA was only about 10% of the level found in the homologous combina-
tions. For the sibling species, the heterologous combinations led to levels of hybridization 
which were only about half those found in the homologous combinations. 

The high level of discrimination which can be attained by this method favors a search for 
intra-specific differences and this is in progress. Preliminary tests indicate that the 
rapidly renaturing fraction of Drosophila DNA is exclusively involved in the hybridization 
with RNA under our conditions. Hence this approach offers an effective way of studying the 
properties and rates of divergence of the highly reiterated sequences generally. Comparisons 
between closely related species are of particular interest, to see how far the evidence from 
hybridization compares with more conventional taxonomic criteria and with estimates of affinity 
based on salivary banding. Experiments to this end are in progress. A  preliminary report of 
the work has been published (Biochem. Journ 1968, 108 J. 30p) and a fuller account is in 
press. 

Portin, P. University of Turku, Finland. 
The meiotic loss of the extra Y-chromosome 
in relation to its preferential segregation 
in D. melanogaster XXY-females. 

It is known from R. F. Grell’s (1962) 
experiments that the extra Y-chromosome 
can segregate preferentially only from 
non-crossing over chromosomes. This 
led Grell to construct a meiotic model 
with two pairing events. This model is 

known as the "distributive pairing"-hypothesis. 
In the present study the meiotic behavior of the extra Y-chromosome was examined in 

four different translocation/inversion-systems involving T(2;3)Xa and various combinations 
of the Curly and Payne inversions. The distal ends of the autosomes, which were potential 
pairing partners with the Y-chromosome, were marked with recessive genes in order to mea-
sure crossing-over. 

It was found, as could be expected, that preferential segregation of Y and an autosome 
can be observed only in those cases where there is no crossing-over in the autosome in 
question. However it was also found that the Y-chromosome is lost to a certain degree in 
the non crossing-over cases but in the crossing over cases there is no meiotic loss. This 
last finding is in contradiction to the distributive pairing hypothesis, because it should 
be expected in the terms of this hypothesis that the Y-chromosome has fewer if any partners 
for distribution in the crossing-over situation and thus its meiotic loss should increase. 

However, the evidence is not in contradiction to Novitski’s (1964) alternative hypo-
thesis to distributive pairing. 

References: Grell, R. F., 1962: Proc. Natl. Acad. Sd. 48, 165-172. Novitski, E., 
1964: Genetics 50, 1449-1451. 

Kuroda, Y. National Institute of Genetics, 	To elucidate at a cellular level under 
Misima, Japan. Characteristic aggregation 	strictly defined conditions the mechanism 
pattern of dissociated imaginal disc cells 	by which cells of identical genetic con- 
of Drosophila melanogaster larvae in rota- 	stituents show various phenotypic express- 
tion culture, 	 ions in various organs and tissues, 

dissociated cells from various imaginal 
discs of D. melanogaster were tested for 

their ability to form characteristic histogenetic aggregates in rotation culture. 
Eye-antennal discs and wing discs were dissected as described in earlier papers (Kuroda 

and Yamaguchi, 1; Kuroda and Tamura, 2) from mature third-instar larvae (96 hours after 
hatching at 25°C) grown under sterile conditions. They were incubated in calcium- and magne-
sium-free salt solution for 15 minutes, then in 1 °L trypsin solution for 15 minutes, and were 
dispersed in the culture medium into single cells by flushing the dissected material through 
the tip of a fine pipette. After some improvements and simplifications of the culture medium 
had been made, it was found that medium K-b (3), a chemically defined medium, was better than 

e 
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other initial media. 	 - 
One hundred eye-antennal discs isolated from Oregon-R larvae yielded about 4 x 10 5  single 

cells, whereas one hundred wing discs from the same strain produced about 4.5 x 10 5  cells. One 
hundred eye-antennal discs from Bar larvae yielded about 3 x 10 cells by the same procedure. 

When single cell suspensions each containing 105  cells in 0.3 ml medium were introduced 
into tightly covered micro-beakers, rotated on a gyratory shaker for 24 hours at 100 rpm at 
28°C, tissue-like cell aggregates were reconstituted in the center of the micro-beakers. Cell 
aggregates obtained from eye-antennal disc cells of the Oregon-R strain had an average diameter 
of 0.6 nnn, whereas eye-antennal disc cells from the Bar strain formed smaller and looser 
aggregates of an average diameter of 0.4 mm. In the staining preparations of the aggregates 
on-imatidium-forming cells formed some cell clusters, which were separated and sorted out from 
those of antenna-forming cells. 

Wing disc cells from the Oregon-R strain formed after 24 hours of rotation aggregates of 
0.5 mm in diameter which showed a characteristic structure different from that of eye-antennal 
disc cells. The differences in histogenesis and organogenesis of different imaginal discs are 
now further studied. 
1. Kuroda, Y. and K. Yamaguchi, 1956, Japan. J. Genet., 31: 98. 
2. Kuroda, Y. and S. Tamura, 1956, Med. J. Osaka Univ., 7: 137. 
3. Kuroda, Y., 1968, Proc. XLI Internatl. Congr. Genet., Vol. II: 100. 

Mohamed, Aly H. and Patricia A. Kemner. 	 Wild type (Oregon-R) D. melanogaster males 

University of Missouri-Kansas City, 	 were subjected to hydrogen fluoride gas and 

Kansas City, Missouri. Cytogenetic 	 crossed to untreated Oregon-R virgin females 

effects of hydrogen fluoride on D. 	 and to tester virgin females of the geno- 

melanogaster. 	 type Pm dp b/Cy sp 2 ; Sb/D CxF. Salivary 
gland chromosomes smears of the F 1  larvae 
from the first cross indicated the presence 

of chromosomal aberrations such as duplications, deficiencies and inversions. The second 
cross has been used to determine the induction of subvital, semi-lethal and lethal mutations 
on the second chromosome. 

Abrahamson, 5., W. C. Kiriazis and E. M. 	 Experiments were performed to determine 
Sabol. Dept. of Zoology, University of 	 the effect of EMS, a monofunctional alky- 

Wisconsin, Madison, Wisconsin. A Storage 	 lating chemical, on the induction of 
Effect of Ethyl Methane Sulfonate (EMS) 	 translocations, including mosaic trans- 
on the Induction of Translocations in 	 locations, in fresh mature sperm and stored 

Drosophila Sperm. 	 mature sperm. 
Oregon�R males aged for 5-6 days 

were fed a 0.0125 M solution of EMS for 
24 hours (following procedures of Lewis and Bacher). These males were mated to bw/bw;e/e ç 
for 24 hours and then discarded. The females were allowed to lay eggs for 2 more days, and 
then transferred to non-yeasted media. After 10 more days the females were transferred back 
to yeasted media and allowed to lay for 3 days. Progeny obtained from the first three days 
of egg laying were products of fresh mature sperm; progeny recovered from the last brood were 
products of stored mature sperm. The F 1  males containing the treated chromosomes (wild-type 
males) were mated singly to bw/bw;e/e ?. The F2 cultures were screened for translocations. 
Six to ten wild-type males from each normal F2 culture, those not exhibiting translocations, 
were further tested for mosaic translocations by single pair matings with bw/bw;e/e . 

One Y-2 translocation was recovered from 271 fertile cultures from fresh mature sperm. 
Although only 20 vials were fertile in the stored mature sperm test, three 2-3 translocations 
were recovered, giving a translocation frequency of 0.15. This is a remarkable increase over 
the translocation frequency of 0.004 obtained in the fresh mature sperm test. 

No mosaic translocations were recovered after testing 6-10 males from each of 110 F2 
normal cultures from fresh sperm nor from the 17 aged sperm cultures. However, two other kinds 
of mosaics were observed in the stored sperm test. Among the progeny of the 6 males from F2 
normal culture #7 two of these vials showed that bw/bw d’h&, bw/bw;eIe dc&ç, and +1+ 	all 
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were present in equal ratios. The number of +/+ dc was in both cases about half the number 
of other classes and only one or two e/e d 6 & were recovered. Abnormal ratios have been observed 
through three more generations. The second mosaic was a lobed eye phenotype associated with 
all classes in one vial from another test group. Further tests will be performed to determine 
if a chromosome *aberration is responsible for these two cases. 

Although only a few cultures were tested from the stored mature sperm, it is clear that 
there is a storage effect of EMS on translocations in mature sperm. It is interesting to note 
that the mosaics recovered were also found in the stored sperm sample. 
Work supported by NSF grant (G-19394) and the Wisconsin Alumni Research Foundation. 

Chadov., B. F. Institute of Medical 	 Development of a 2-2 egg or 0 egg is 
Radiology. USSR. Preliminary data on 	 possible only in case of fertilization 

2 chromosome aneuploidy in XXY females of 	 by complementary male gamete. Males 

D. melanogaster. 	 bearing isochromosomes 2 produce 50 per 
cent of aneuploid gametes 2-2 and 0, 
which enables to use these males to trace 

2-2 and 0 gametes in XXY females. As the remaining half of the male gametes bears only one 
isochromosome 2, all the euploid eggs will be dminantly lethal. In the first experiment 
456 females I n(1)dl_49+BM1, sc v BM1/sc7  v f/YB  were crossed to C(2L)RN,b;C(2R)RM,cn males. 
The progeny (comprised of 11 individuals) included the following phenotypes: 292 sc;b cn, 

v sc, lç b cn, 3 ,? -r sc v BM’, 2d sc v f, 2-? BS .  In the second experiment 

384 females I n(1)dl_49+BM1, sc v BM1/ sc 7v  f/YBS ;  SM1,Cy were crossed to similar males. The 
progeny (comprised of 231 individuals) is shown in the table: 

Matroclinic 2-2 
(Cy) 

Patroclinic 2-2 
(b cn) 

	

Reg.females 	Reg.males 	Exc.females 

	

xx 	XXY 	xY 	xYY 

	

75 	-- 	76 	- 	 2 

	

1 	15 	- 	19 	 16 

Exc .males 

1 

The obtained preliminary data show that heterozygous inversion SM1,Cy in XXY females increases 
the frequency of the 2 chromosomes non-disjunction by more than an order of manitude. Fur-
ther, it may be suggested that in the process of aneuploid 2 formation in XXY;SM1,Cy 
females a considerable role is played non-homologous pairing of X-2 and Y-2. 

Wakahama, Ken-Ichi 1 , Osamu Kitagawa 2 , and 	 The Drosophila nasuta complex has a wide 
Costas D. Kastritsis. 	1. 	Department of distribution in the tropical and subtropical 
Biology, Shimane University, Matsue, Japan; regions, and consists of at least 12 spe- 
2. 	Department of Genetics, Tokyo Metro- des. 
politan University, Tokyo, Japan; 3. 	De- Two groups (the Okinawa-Formsa group 
partment of Anatomy, Southwestern Medical and the Hawaii-Samoa group) recognizable 
School, Dallas, Texas. 	Chromosomal varia- by some major morphological characters, 
tion and sexual isolation in the Drosophila were utilized for a study on chromosomal 
nasuta complex. variation and reproductive isolation. 

For the study of sexual isolation 
between groups, the Multiple Choice Method 

was applied. 	From the 16 cases studied it became apparent that the Oriental group is com- 
pletely sexually isolated from the South Pacific group showing an isolation index of 1.00 or 
nearly 1.00. 

In addition this, sexual isolation was studied by calculating the percentage emergence of 
flies from the eggs oviposited by each cross-mating. in this experiment, complete sexual 
isolation was also seen between the Hawaiian and the Okinawan strains, showing the percentage 
of 0.06. 

The species belonging to the nasuta complex exhibit a very long arm in the salivary gland 
chromosomes as well as three medium arms and a dot. 	The salivary gland chromosome complement 
of the Okinawan strain, however, did not show a dot chromosome in contrast to all other strains 
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examined; the strain exhibited some heterozygous inversions. 
Karyotypic analyses of larval neuroblast and gonad discs showed the following configur-

ation: one pair of long rod-shaped autosomes, one pair of V-shaped autosomes, and one pair 
of sex-chromosomes smaller than any of the autosomes. The X chromosomes are rod-shaped while 
the Y chromosome is V-shaped. Dot chromosomes were found in all strains except that from 
Okinawa. 

On the basis of sexual isolation and chromosomal analysis, it seems possible that the 
Okinawan and Formosan strains belong to unidentified species, and are different from the South 
Pacific strains; the latter may belong to D. spinofemora. 

Holm, D. G., M. Baldwin 1 , P. Duck and 	 The construction of compound-Three 
A. Chovnick. University of Connecticut, 	 chromosomes from stocks carrying the 
Storrs, Connecticut. The use of compound 	 mutations eagle (eg) and Deformed (Dfd) 
autosomes to determine the relative 	 has enabled us to determine the position 
centromeric position of chromosome three, 	 of the centromere with respect to these 

markers. eg 2/eg 2  females were treated 

P 3 	
with 4000 r of X-rays and mated with 

C(3L)P2,ri; C(3R)SB1, p gl males. From this cross fifteen new, independently induced C(3L) 
chromosomes were recovered in progeny expressing the eagle phenotype. Progeny testing con-
clusively demonstrated eagle to be associated with COL). Eagle was never recovered with 
newly generated C(3R) 1 s. In a second experiment, using the mating procedures described above, 
eg/+ females were used and twenty-seven independently induced C(3L) chromosomes and twenty-
one C(3R) chromosomes were recovered. Five of the C(3L) chromosomes were recovered in pheno-
typically eagle progeny. These progeny are believed to be the result of an exchange event 
proximal to eagle and simultaneous with the formation of the C(3L) chromosome. This type of 
event is not rare. We have made the observation that in every experiment when compound 
autosomes are constructed from stocks heterozygous for proximal markers a high percentage of 
the newly induced compounds are rendered homozygous for the mutant alleles. We do not 
discount the possibility of induced sister-strand attachment, however, double exchanges in 
very short regions have also been recovered in multiple-marked stocks. 

Deformed (Dfd) has been recovered in association with newly generated C(3R) chromosomes 
but never with C(3L). Fourteen different stocks, heterozygous for various markers including 
Dfd on one homologue and 126 on the other, were used to construct a series of C(3R) chromo-
somes. Twenty-four of the twenty-five independently generated C(3R) chromosomes were 
recovered in progeny expressing the Dfd phenotype. The linkage of Dfd with the C(3R) chromo-
some was confirmed in subsequent crosses. The one exception is believed to have resulted 
from a double exchange, encompassing the Dfd region, at the time of C(3R) formation. 

Cytological studies have been carried out on salivary gland polytene chromosomes from a 
number of compound-3 stocks. Neither rearrangements nor obvious deletions have been detected 
in the proximal regions of the C(3L) 1 s or C(3R) 1 s observed. Figure 1 shows the proximal 
region of a C(3R) polytene chromosome. This particular preparation was made from one of the 
C(3R), Dfd stocks and the banding pattern is consistent with the notion that the euchro-
matic region of the right arm of chromosome three starts at band 81F1. 

Fig. 1. The proximal region of 
chromosome C(3R) 

1 Present Address: Dept. of Zoology, University of British Columbia, Vancouver 8, Canada. 
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O’Brien, S. J. Cornell University, 	 Single adults were employed in this 
Ithaca, New York. Genetics of malic 	 investigation although equivalent 
dehydrogenase-one in D. melanogaster. 	 amounts of activity were observed in 

larvae, pupae, and adults. Methods for 
demonstrating the enzyme have been 

described previously (O’Brien, Esozyme Bulletin 1: 40, 1968). Lines homozygous for each 
allele were extracted from a polymorphic Mt. Sterling, Ohio stock (See New mutants D.I.S. 
this issue). Reciprocal crosses between the alternate strains revealed an autosomal, mono-
genic mode of inheritance for the electrophoretic variants. 

Multiply marked stocks which were homozygous for Mdh_1A  were utilized in localizing 
Mdh-1 to a specific chromosome. Meh_1A/Mdh_1B heterozygotes in all cases demonstrated 
segregation of Mdh_1B  from second chromosome markers in the coupling phase with Mdh_1A  (See 
Table 1). Similarly Mdh_1B exhibited independent assortment with third chromosome markers 
also in coupling phase with Mdh_1A.  Hence, we concluded that Mdh-1 is located on chromosome 
II. 

To map the gene, zymograms of recombinant progeny of the appropriate testcross viz: 
+ + + + + + + + (Mdh_j.B)/ al dp b pr cn c px sp (Mdh_1 A) x al dp b pr cn c px sp (Mdh1’) 
were examined to determine the locus of Mdh-1. It was found to be between dp and b (See 
Table 1). Accordingly, then, large numbers of recombinants between dp and b were scored 
for their Mdh-1 phenotypes. The results are presented in the last two rows of Table 1. 
62.77 of the crossovers occurred between dp and Mdh-1 and 37.37 occurred between Mdh-1 and 
b. 37.37 of the map distance between dp (11-13) and b (11-45.5) is approximately 13.2 map 
units from b. Hence, Mdh-1 lies at 35.3 – 2.2 map units on chromosome II. 

Table 1 

Test Cross Progeny 

Recombinant Chromosomes Mdh_1A Mdh_1B 
+ + + 	+ + 	+ -f + 0 5 

al dp b 	pr cn 	c px sp 5 0 
al + + 	+ + 	+ + + 0 5 

+ dp b 	pr cn 	c px sp 3 0 
al dp + 	+ + 	+ + + 5 3 

+ + b 	pr cn 	c px sp 4 6 
al dp b 	+ + 	+ + + 2 0 

+ + + 	pr cri 	c px sp 0 2 
al dp b 	pr + 	+ + + 2 0 
al dp b 	pr cn 	+ + + 6 0 

+ + + 	+ + 	c px sp 0 8 
al dp b 	pr cn 	c + + 2 0 

+ + + 	+ + 	+ px sp 0 10 
al dp b 	pr cn 	c px + 2 0 

+ + + 	+ + 	+ + sp 0 4 
dp + 31 60 

+ b 81 53 

Spiess, E. B. and S. Prakash. 
D. persimilis frequencies of gene 
arrangements in Miranda,California. 

During August, 1968., one weeks’ collection 
at two sites near Miranda, California, 
namely at Fish and Salmon Creek (tribu-
taries of the Eel River) gave the following 
third chromosome arrangement frequencies: 

KL 	MD 	RD 	WT 	CO 	HU 	ST 	Chromosomes obs’d 	Locality 
203 	94 	3 	2 	3 	1 	4 	 310 	 Fish Creek 
167 	59 	2 	2 	1 	1 	0 	 232 	 Salmon Creek 

The finding of the Redwoods and Humboldt arrangements confirms observations of 1964 that these 
rare forms are probably stabilized at low frequencies in this population. (An. Naturalist 
99: 423-425, 1965) 
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Alexandrov, I. D. Mira St. 9, ap. 37 	 Virgin males 3-4 days old from a mass- 
Obninsk-I. Kaluga Region, USSR. 	 bred wild-type stock, "D-32 11 , were V_rayed 

	

-irradiation-induced mutations at 	 (40000 and mated immediately to females 
specific loci in post-meiotic germ 	 bearing certain markers in the sex 
cells of D. melanogaster. 	 (Ins(1)sc 5 l,dl-49,y scSi/wa) and the second 

(b cn vg) chromosomes. The first mating 
lasted for two days after irradiation in 

order to collect all (mature and immature) sperm (first brood). The second mating was 
carried out during the following three days in order to collect spermatids (second brood). 
Males were placed individually with harems of five virgin females on each mating day. All 
F1 females were examined for the presence of visible mutants at the y, w, b, cn and vg loci 
and Fl males only at the b, cn, vg loci. Altogether, 1520 males were irradiated and 67,030 
F1 females and males were examined among which 131 mutants were found. 

All visibly mutant females and males were classified as sterile or fertile. If fer-
tile, the mutants were further classified as viable or lethal. True nature of the latter 
was studied. Point mutations have been separated from chromosome rearrangements according 
to the viability and fertility of the mutants which were kept in stocks. This classifica-
tion will be checked by cytological and genetical analysis now in progress. 

For the first brood the overall mutation frequencies (including cases of inviable or 
sterile and lethal mutants) of the y, w, b, cn and vg loci were 0.27; 1.93; 0.20; 0.99 and 
2.64 x 10 7 /r, respectively. For the second brood corresponding frequencies were 0.58; 
1.44; 0.14; 1.03; 2.22 x 10 7/r. Point mutation frequencies in the first brood for those 
loci were 0.18; 0.27; 0.04; 0.29 and 0.29 x 10 7 /r respectively and 0.14; 0.59 and 0.59 x 
10 7 /r for loci b, cn and vg in the second brood. Average point mutation frequencies for 
all post-meiotic stages germ cells in studied loci were 0.14; 0.21; 0.07; 0.37 and 0.37 
x 10 -7 /r, respectively. 

DeMarinis, F. Cleveland State University, 	It was discovered several years ago in our 
Cleveland, Ohio. The action of methylurea 	laboratory that methylurea not only in- 
on forked (f) bristles and other bristle 	 creases the number of facets in the Bar 
mutants. 	 (B) eye but also modified forked (f) 

bristles, changing them to wild-type like 
bristles. More recent investigation has 

shown that spineless bristle mutant (ss) likewise is modified by methylurea. 
A 0.35% by weight of methylurea added to Pearl’s formula constituted the experimental 

media. Forked Bar (f B) stock raised on this media produced large eyes (approximately 450 
facets in males, control 110–3.2 facets) and wild-type bristles. The action of methylurea 
on forked and Bar appear to be independent of one another, i.e., forked is modified 
independently of Bar, see table 1. The major bristles affected include the scutellars, 
postalars, dorso-centrals and the major head bristles. The spineless (ss) bristles increase 
to double their normal length, but never approach the length of the wild-type bristles. Other 
bristle mutants tested, forked f36a,  singed (sn3 ), Stubble (Sb), Prickly (Pr) and Minute-n 
(M(1)n) show no effect. Also combination of these mutant genes were studied. Forked-spine-
less (f, ss) and forked-Minute-n (f, M(1)n) were modified to wild-type like bristles, approxi-
mately double the normal mutant length. 

Other ureids were tested; 27. urea, 0.257. allylurea, 0.57. acetylurea, 0.257. biuret, 
0.257. ethylurea, 27. birurea. Ethylurea, acetylurea, and urea showed similar effect as methyl-
urea but to a lesser degree. 

Table 1 

Effect of 0.35% methylurea on combination of forked bristle and 
Bar eye c-3d at 25 °  C. 

	

f B 	
B 	+f B 	f36aB 	f36a+  

Effect on bristle 	+ 	+ 	 - 	 - 	 - 
Effect on eye 	 + 	- 	 + 	 + 	 - 
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Baimai, Vjsut. University of Queensland, 	 Kikkawa (1936) described two races of 
Australia. Karyotype variation in 	 D. montium from localities in Japan, which 
D. montium. 	 differ in the morphology of one chromo- 

some. Ward (1949) showed a third karyo- 
type in the strain from China. Thus 

three categories, designated as type 1, 2, and 3, are recognized (Patterson and Stone 1952). 
Recently Drosophila collections from Madang, New Guinea and Sabah, Malaysia (Mather 1968) 
revealed an interesting karyotype variation in D. montium (designated serrata type I in 
Mather 1968 and unpublished Mather 1967). Type 3 has been verified in strains from Sandakan 
and Tawau (on the North East and South Coast of Sabah respectively). Strains from Kota Kina-
balu (Jesselton) (North West Sabah) and Madang were found to differ from type I and 2 in the 
4th chromosome. These two strains also have four pairs of chromosomes, but the rod-shaped 
4th chromosome has been transformed into a small V-shape while the other chromosomes are 
similar to the corresponding ones of chromosome type I and 2. The Y chromosomes of the 
Madang and Kota Kinabalu strains have been identified as a rod-shaped and a V-shaped chromo-
some respectively. Further, comparative study of the F1 hybrids shows that the V-shaped 4th 
chromosome of the Kota Kinabalu strain is considerably smaller than that of the Madang 
strain, which in turn is smaller than that of the Sandakan and Tawau strains. 

Hence, these two strains from Kota Kinabalu and Madang could indicate new karyotypes 
within the species D. montium. If this is the case, the total number of karyotype variations 
in D. montium could be increased to five types, which is the most variable karyotype known 
in the genus Drosophila. However, the possibility of misinterpretation of the metaphase 
chromosome configuration should not be ruled out. The V-shaped 4th chromosome could have been 
misinterpreted as rod-shaped by Ward, as it has been occasionally observed by the author even 
using the more advanced colchicine treatment (Lewis and Riles 1960). However, this is not 
certain, as there is no photographic evidence of Ward’s result available for comparison. At 
this stage it is quite obvious that there are at least four chromosome types in D. montium. 

Furthermore, crosses between Madang and Kota Kinabalu, Madang and Sandakan, Madang and 
Tawau, and Sandakan and Tawau strains have yielded fertile hybrids. Interestingly enough, 
crosses between Kota Kinabalu and Sandakan and Kota Kinabalu and Tawau strains are cross-
sterile. Thus the Kota Kinabalu strain is completely reproductively isolated from Sandakan 
and Tawau strains. 

References; Kikkawa, H. 1936, Two races of Drosophila montium (a preliminary note) 
Jap. Jour. Genet., 12:137-142; Lewis, E. B. and L S. Riles, 1960, A new method of preparing 
larval ganglion chromosomes, D.I.S. 34:118-119; Mather, W. B. 1968, The genus Drosophila in 
New Guinea and Sabah. Pap. Dept. Zool. Univ. Q’ld. 3(4):47-50; Patterson, J. T. and W S. 
Stone, 1952, Evolution in the Genus Drosophila. New York: The MacMillan Co. Ltd.; Ward, C. L i,, 
1949, Karyotype variation in Drosophila. Univ. Tex. Publ., 4920;70-79. 
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Milo, Ondj 	 Temperature affects very efficiently the 
Is crossing over in Drosophila males 	 frequency of crossing over in Drosophila 
induced by heat? 	 melanogaster females. When considering the 

mechanism of crossing over in Drosophila 
nielanogaster males, it is of primary import- 

ance to know whether crossing over in males can also be induced by heat treatment. Positive 
results were recorded in the older literature (Shull, Whittinghill 1934, Science 80: 103; 
Plough 1935, DIS 3: 50). Both the authors tested crossing over in the third chromosome. We 
replicated their experiments with second chromosome markers. In our experiments maternal 
stock was dp b cn bw and paternal one Oregon K. 

Plough exposed 5-day-old larvae to 36.5°C for 16 hours. We repeated this treatment but 
obtained only negative results. Shull and Whittinghill submitted 0-6-day-old larvae to the 
action of temperature of 33-35 ° C for 1-8 days. When repeating their experiment we treated 
6-day-old larvae by exposing them to the temperature of 32 ° C for four days. This kind of 
treatment again did not show any positive effect on the frequency of crossovers. All our 
experiments were sampled by ten 48-hour broods, starting from the second day after hatching. 
As there were no apparent differences between individual broods, only summarized results are 
given in the table. 

The discrepancy between our results and summarized data can be explained in several ways: 
1) Crossing over in D. melanogaster males can be induced by heat only in the third chromosome. 
2) It can be induced only in some genome or plasmone backgrounds. 
3) It can be induced by interaction of heat treatment with some food constituents - through 
the stress produced by heat. 

The papers quoted above, however, do not give sufficient quantitative data to evaluate 
the statistical significance of results. It seems therefore that the possibility of induc-
tion of crossovers in Drosophila melanogaster males is rather doubtful unless it is proved 
by experiments which can be replicated. 

Table 

Treatment n crossovers percentage 
Control 57 993 12 0.021 

36.5 ° C, 18 hrs 21 059 3 0.014 
32° C, 4 days 13 457 3 0.022 

Total 92 509 18 0.019 
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Kang, Y. S.,, C. C. Lee and K. W. Moon. 	 It has been reported that the effect of 
Seoul National University, Seoul, Korea. 	 X-irradiation on the mutation rates 
On the fecundity and fertility of D. 	 differs depending on the different stages 
melanogaster irradiated at third instar 	 of germ cells. Paying attention to this 
larval stage. 	 point, we investigated the fecundity and 

fertility of D. melanogaster irradiated at 
third instar larval stage. Using the 

Seoul strain collected and established in 1954, male and female third instar larvae were 
irradiated with 1500 r of X-rays. The crossings were performed with the flies of 4-5 hour-
old in four groups; (1) control-group A  (2) irradiated female x normal male-group B (3) nor-
mal female x irradiated male-group C (4) irradiated female x irradiated male-group D. 

F1 flies whose parents were irradiated at third instar larval stage were treated at the 
same stage with the same dose. Also the crossings were made as described above. The 
results were shown briefly in Table 1. It was fully demonstrated that 1500 r of X-rays 
reduced fecundity, but there were no significant differences among the irradiated mating 
groups of parents. Observations on the rate of emergence, however, indicated that remark-
able differences occurred among the X-irradiated mating groups of F1 flies. 

It is interesting to note that recovery from radiation damage in parent flies was not 
observed, but a certain tendency of repair processes in F1 flies was apparent. 

Table 1. The mean number of eggs laid, adults emerged and percentages of 
eggs to become adult per female for 30 days. 

Generation Parent (Treated) F1 F1 (Treated) 

Group A B C D B C D B C 	D 

Egg 951.49 192.12 187.00 190.60 347.34 404.96 314.16 195.08 191.98 	202.77 
Adult 741.97 116.86 93.70 84.07 207.64 191.94 153.30 86.28 74.82 	78.92 
Per cent 78.77 60.82 50.11 44.01 64.87 47.39 47.80 44.23 40.80 	38.92 

Chaudhuri, Anjana Rai. Department of 	 Slizynski (1964) reported the presence of 
Zoology, University of Calcutta, 35, 	 a vacuole-like body in salivary gland cells 
Ballygunge Circular Road, Calcutta 19, 	 of the mutant "fat abdomen" (ft, 2: 12.0) 
India. Lipo-protein nature of the so-called 	in Drosophila melanogaster. Appearance 
vacuole in salivary gland cells of the 	 of this vacuole-like body is accompanied 
mutant "fat" in Drosophila melanogaster. 	 by an initiation and increase of puffing 

activity in various regions of the salivary 
chromosomes. Slizynski has further shown 

that the vacuoles appear more frequently in the distal than in the proximal cells of the 
gland and in salivary gland cells of larvae grown in low yeast medium than those grown in 
enriched medium. Both in squash preparations as well as in histological sections the vacuoles 
appear morphologically very much like the nucleolus, although of much larger size than the 
latter and like the nucleolus they are not at all or negligibly stained by aceto-carmine-
acetic orcein. They appear more or less homogeneous and appear to be bound by a membrane-
like structure. 

Various standard staining methods have been applied in order to identify the cyto-
chemical property of the vacuolar content in these mutant salivary glands. The reaction is 
negative to Feulgen and Methyl green - Pyronin Y and also to PAS, Alcian blue and Toluidine 
blue. On the other hand Mercury bromphenol blue technique for proteins shows definite posi-
tive reaction for these bodies, but Millon’s technique for protein (Tyrosine containing) 
gives negligible reaction. Finally, while the Sudan Black reaction for bound lipid is 
reasonably positive, that for free lipids is also indicative of such lipids in these bodies. 
These results suggest that the so-called vacuoles in the ft salivary glands may be in fact 
"lipo-protein bodies" bound by a membrane-like structure. 
Reference: Slizynski, B M. 1964 Cytologia 29: 330-336. 
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Von Halle, Elizabeth S. Biology Division, 	 E(wa): Enhancer of white-apricot was 
Oak Ridge National Laboratory, Oak Ridge, 	 discovered as a spontaneous mutant in 
Tennessee. Pursuing the Enhancer of 	 chromosome 2 by B. J. Scandlyn in 1964. 
white-apricot. 	 Flies of composition wa; E(wa)/+ have 

pale lemon-covered eyes; wa; E(wa)/E(wa) 
flies have white eyes. In 1964, homo-

zygous E(Wa) flies of both sexes were sterile. To date, homozygous males are sterile with 
adult testis squashes showing non-motile sperm. However, homozygous females are partially 
fertile with ovaries that, upon examination, range from rudimentary to normal-looking. 

To see if there is any effect of E( wa) on other mutants at’ the white locus the stocks 
listed below were obtained from Dr. E. B. Lewis with the following results: wad, wa3 , wbf ,  
wBwx, wOf, wch1co, 	we, and w 5P are not affected. (It is interesting to note that 
the eyes of wbt/Y ;  E(wa)/+ males are phenotypically similar to those of wbf/Y ;  SM1, 
Cy/+ males. However, wbf/wa ;  E(wa)/+ females have eyes that are noticeably paler than 
their w /wa; SM1, Cy/-f- sisters.) Only wa4  interacts with the Enhancer in the same way as 
wal. When the Enhancer was crossed to other eye color mutants, specifically dor, pn, v, g, 
car, mal, Pu 2 , and bwD, again no alteration of phenotype of these mutants was observed. 

Attempts to localize E(Wa)  were made by crossing it first with S SP Tft nwD Pi nYt. 

Results showed that the Enhancer lies to the right of nw. From crosses to px sp Pin 2 , it 
was learned that the Enhancer lies about 4.6 units (95/2081) to the right of px with four 
crossovers indicating that the Enhancer is left of Pin and one crossover placing it to the 
left of sp. E( wa) was also made heterozygous with Df(2R)Px and Df(2R)Px 2 . The Enhancer is 
not within the limits of either of these deficiencies. In crosses of E(a)  with T(1;2)Bld, 
results were inconclusive because no aneuploid progeny have yet been recovered. 

The bw+Y  chromosome, which duplicates the region in which the Enhancer is found, does 
not suppress the effect of E(wa)  on wa. (Research sponsored by the U.S. Atomic Energy 
Commission under contract with the Union Carbide Corporation.) 

Barnett, Beatriz Mazar, and Enzo R. 	 Berry et al. (1965) and Hills and Berry 
Mu?ioz. Atomic Energy Commission, 	 (1967) who have reported a toxic effect of 
Buenos Aires, Argentina. Mutation Test 	 gamma irradiated carbohydrate solutions on 
with Glyoxal in Drosophila melanogaster 	 mammalian cells cultured "in vitro", ascribe 
males, 	 that effect to the glyoxal produced by 

radiolysis. 
Even though in Drosophila melanogaster 

males, the injection of gamma irradiated fructose solution only slightly increases the fre-
quency of-sex-linked recessive lethals in sperm’, it was considered of interest to study the 
possible mutagenic effect of glyoxal. In a preliminary test, a 0.73 mgr/ml solution of the 
compound (the most active in Hills experiments) was employed. The experimental procedure was 
as follows: one day old Oregon R  males injected intraabdominally with a 0.73 mg/ml solution 
of glyoxal or a 107 solution of freshly irradiated (2.5 Mrads) fructose solution, were mass 
mated to "Basc" females 24 hours after the injection, left for one day with the females and 
then discarded. The females were allowed to oviposit for two additional days. Standard 
recessive lethal tests were made with the Fl females and all lethals scored were retested. 
The results obtained can be seen in the table. Further experiments are under way. 

No. chrom. tested 	No. lethals 	% lethals 
Irr. fructose 	 1829 	 6 	 0.32 
Glyoxal 	 2989 	 10 	 0.30 
Control 	 2439 	 2 	 0.08 

*Aft er  publication of our note in DIS 43:155 an error was discovered in the processing of 
the data. The P values were found to be <0.05 thus making the increase in the frequencies 
of mutations significant. 
References: Berry, R. J. et al. 1965. mt. J. Rad. Biol., Vol. 9 (6) 559-572. 

Hills, P R. & Berry, R. J. 1967. Nature Vol. 215, 309. 
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Ayala, F. J. and M. Ayala. Rockefeller 	 Del Solar and Palomino (1) have discovered 
University, New York City. Oviposition 	 that D. melanogaster females prefer to 
preferences in D. melanogaster. 	 oviposit near the places where eggs have 

already been laid by other females. This 
"gregarious" tendency is genetically con- 

trolled and can be selected for (2). Recently, M. Mainardj (3) has reported an experiment 
where females of the Oregon strain preferred to lay eggs on food containers "scented" by pre-
vious exposure to adult males rather than on intact food. She suggests that this preferential 
oviposition may be due to a male pheromone. 

We have recently been investigating in our laboratory the problem of pheromones in Droso-
phila; we decided to reproduce Mainardi’s results. Our experiment was conducted with the 
Oregon strain of D. melanogaster as follows. Small containers (2 1/2 cm in diameter) filled 
with Spassky’s cream of wheat and molasses medium were yeasted and then scented by maintaining 
them for 24 hrs. in vials each containing 10 adult males. During the same time containers used 
as controls were kept in empty vials after having been yeasted. The test consisted in placing 
single inseminated females in vials (15 x 3 cm) containing two food containers, one scented 
and the other intact. The females were left in the vials for 24 hrs. at 19°C. After eight 
days the cylinders were inspected for the presence of larvae. Mainardits results and ours are 
given below. 

Larvae in Larvae in Larvae 
Number of females scented con- intact container in both 

Experimenter 	which laid eggs tamer only only containers 

Mainardi 	 148 103 	(69.67.) 29 	(19.67.) 16 	(10.87.) 
Ayala 	 171 28 (16.47.) 61 	(35.77.) 82 	(48.07.) 

In both experiments females appear to be able to recognize the previous presence of males in 
a site (the chi-square test is statistically significant in both cases). The preferences, 
however, go in opposite directions in the two experiments. In our experiment females preferred 
intact food sites while in Mainardi’s experiment they preferred the food scented by males. 
It is difficult to see the basis of this dramatic discrepancy. The only apparent differences 
in the experimental procedure are in the size of the containers, the temperature (23 ° C in 
Mainardi’s) and the length of oviposition (16 hrs. in Mainardi’s). Mainardi does not say 
whether the food was yeasted. If it was not, or if the intact food was yeasted later than 
the scented food, yeast left by the males in the food may have made the "scented" food pre-
ferable. There may also exist genetic differences among the strains. 

References: 	(1) Del Solar, E. and Palomino, H. 1966. Amer. Natur. 100:127; (2) Del 
Solar, E. 1968. Genetics 58:275; (3) Mainardi, M. 1968. Boll. Zool. 35:135. 

Srm, R.,, and H. Weidenhofferov. 
Institute of Hygiene, Prague, Czecho-
slovakia. Mutagenic activity of 
saccharin. 

tion NaCl in 0.2 ul per fly. The three-day brood 

The mutagenic effect of one of artificial 
sweeteners - saccharin sodium 
(C7FI4O3NSNa.H20,mol.wt.223.1) - has been 
tested by the Muller-5 method. The com-
pound was injected into the abdomen of 
flies with a microsyringe, as a 0.4% solu-

system was used. 

CONCENTRATION BROOD 1 7. 	BROOD 2 7. BROOD 3 7. 	BROOD 4 	BROOD 5 7. 
in mM 

	

1.0 	441/1 	0.23 	457/0 	303/1 	0.33 	361/0 	 163/0 

	

2.5 	439/1 	0.23 	413/0 	430/0 	 474/0 	 437/1 	0.23 

	

5.0 	412/10 	2.45 	470/0 	444/0 	 261/1 	0.38 	130/0 

spontaneous mutation rate 
	

0.14 

Sax and Sax (1968) found saccharin to break chromosomes in experiments with onion root 
tips. 
Reference: Sax K., Sax H.J.: Japan. J. Genetics 43:89-94 (1968) 
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Carlson, James H. Carole F. Kyselka 
	

A previously described stock (DIS 34:75) 
and John Emma. Biology Department,  Rider 	which exhibited an interruption in the 
College, Trenton, New Jersey. Results of 
	

second longitudinal vein was crossed with 
attempts to phenocopy L2 interruption in 	 a wild stock (Oregon.-R) and inbred for 
Drosophila melanogaster by means of heat 	 many generations. After the thirteenth 
shocks. 	 generation of selective breeding, a strain 

was developed whose venation was normal. 
This strain, now listed as 041, was used 

in this investigation. Although the genes responsible for L2 interruptions are not expressed 
in the 041 stock, it seemed feasible to assume that this genetic background would make 041 
less buffered against an environmental shock than would the Oregon-R stock alone; if one 
assumes that producing defects requires bypassing a threshold for normality of L 2 . 

The results of treating pupae of varying ages with different heat shocks for a variety 
of durations are given in Table #1. Some 2236 pupae were treated. Of the various treatment 
combinations only five were effective in producing vein defects, and of these five, only two 
produced an L 2  defect. 

We also noted an absence of commonly described phenocopy wing defects other than venation 
defects. Aberrations such as elliptical holes, blisters, ballooning, notches etc. were not 
found in the flies of this study. Perhaps the treatment variables used in this investigation 
were the "right combination" or perhaps the 041 stock is supra-buffered against the heat shock 
variables used. 

Even with genetic background which "predisposed" the pupae toward defective L2 veins, 
these results show the presence of a strong buffering effect against a variety of heat shock 
treatments. 

Table #1 

Results of Various Heat Shock Treatment of Pupae from Stock 041 

Treatment Treatment 
Age of Pupae Temperature Duration Number 

(hours) (°c.) (Minutes) 
15 37.7 170 24 
16 37.7 105 18 
20 37.7 110 10 
23 37.7 105 
23.5 37.7 60 
25 38.0 45 16 

26 38.0 45 53 

27 38.0 45 49 
28 38.0 45. 42 
29 38.0 45 44 
23 38.0 60 110 

26 38.0 60 33 

29 38.0 60 5 
23 38.0 100 338 
23 38.0 200 124 

22 38.0 200 78 

24 38.0 200 48 
22 39.0 60 62 
23 39.0 60 130 
24 39.0 60 83 
22 39.0 100 66c 

23 39.0 100 186d 

24 	. 39.0 100 17 
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13.5 39.3 85 12 
17 39.3 60 17 
19.5 39.3 85 15 
23 39.3 60 20 
27.75 39.3 95 18 
36 39.3 55 16 
48 39.3 75 21 
26 40.5 15 26 
27 40.5 15 53 
28 40.5 15 15 
29 40.5 15 28 
26 40.5 20 30 
27 40.5 20 37 
28 40.5 20 37 
29 40.5 20 37 
14.5 41.0 75 24 
16 41.0 105 9 
30.5 41.0 25 24 
39 41.0 60 20 
44 41.0 180 26 

Split Treatments 

Treatment 	 Treatment 
Age of Pupae 	 Temperature 	 Duration 	 Number 

(Hours) 	 (°C.) 	 (Minutes) 
1st 	2nd 	 1st 	2nd 

treatment treatment 	 treatment treatment 

22-24 39.0 30-30 44 
21-23 39.0 30-30 56e 

22-24 39.0 60-60 63 
23-25 39.0 60-60 29 

a - one male, 57, terminal L 2  interruption 
b - one female, 57. terminal L 2  interruption 
c - one female with extra crossvein 
d - one male, one female with extra crossvein, one male anterior crossvein 

missing, partial posterior crossvein, and extra vein material 
e - one female with extra crossvein. 

Supported in part by N.S.F. Grant GY2689 and in part by a Rider College Science Division 
Summer Grant. 

Smith, P. D. and W. L. Bischoff. 	 Fox (Science 129:1489, 1959) has demon- 
University of North Carolina, Chapel 	 strated a peptide present exclusively in 

Hill, North Carolina. Presence of sex 	 Drosophila males. Chen and Diem (J. 
peptide in Drosophila melanogaster 	 Insect Physiol. 7:289-298, 1961) later 

intersexes. 	 localized this "sex peptide" to the 
accessory glands and demonstrated its 
autonomous synthesis by transplanting 

male genital discs into female larvae and observing the subsequent appearance of sex peptide 
in these females. Recent morphological studies by Hildreth (Genetics 51:659-678, 1965) on 
the third chromosome sex transformation gene "doublesex" (dsx), which covverts 1 and 2X 
zygotes into intersexual adults, have shown that the internal genitalia are extremely varied. 
In more than sixty percent of the doublesex individuals examined, three or four accessory 
glands were found suggesting the formation of both parovaria and paragonia in the same 
individual. Employing Fox’s chromatographic technique we have demonstrated the presence of 
sex peptide in both 1 and 2X intersexes indicating that at least some of the accessory glands 
are paragonial in nature and maintain their ability to synthesize this exclusively male 
product. 
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Schalet, A. University of Connecticut, 	 One of the Y chromosomes carrying the v 
Storrs, Connecticut. A Y chromosome 	 region described by Chovnick (DIS-43:170) 
carrying the v+ to  d y+ region of the X. 	 and originally reported as not covering m 

has been retested and found to cover the 

+ m-dy region. The v region of the chromo-
some designated as B 5v Yy#3 covers the following markers: 	lethal(1)Q54 located between ras 
and v, v, sbr, lethal(1)Q66, Df(1)m2594 , m, m , and dy. It does not cover ras 2  or fw. Males 
carrying this Y chromosome and mD on the X have wings similar to the mDI+ female. In some 
lines carrying 	this Y chromosome and an X that is wild-type for the m-dy region, males fre- 
quently have a normal wing and a wing that is shorter, darker and blistery. 

TECHNICAL NOTES 

Lakovaara, S., W. Hackman and K. Vepslinen. 	In collecting Finnish Drosophilids we 
University of Helsinki, Helsinki, Finland. 	 have tried to find an insect baiting 
A malt bait in trapping Drosophilids. 	 method which would attract Drosophilid 

flies as exclusively as possible and 
simultaneously exert as little selective 

action within the family as possible. 
In addition to standard fruit or fungal traps we have used traps baited with malt, which 

has been processed in the following way: The bait is made by swelling rye or barley malt in 
hot water for some hours, after which the malt mush has been allowed to cool. The water-malt 
ratio in the mush has been 2:1 (1 1. water and 500 g. malt). After cooling, baker’s yeast 
suspended in water is added. A 3-5 cm layer of the bait is poured into wide two-liter jars 
and the jars are then carefully closed. The baits are then allowed to ferment in closed jars 
at room temperature for about a week. During this time some of the alcohol formed as the 
result of fermentation was further fermented into acetic acid. Thereafter the opened jars 
used as Drosophilid traps. A bait can be used in the Finnish climate for about 2-4 weeks. 

Whether this method compares favorably with the other baits is uncertain, as parallel 
tests on fruit and fungal baits have yielded inconsistent results. On the other hand, the 
number of Drosophilid species trapped with malt bait is considerably greater than that ob-
tained by using other baits. This may, however, be due to the fact that other baits have 
been used to a considerably lesser extent. It must be noted that the malt bait has the 
advantage of selecting almost only Drosophilids, at least in Finnish conditions. Fruit baits 
often attract predatory wasps, which in turn expel Drosophilids, and fungal baits collect 
many other insect species besides Drosophilids. The malt bait is, with a few exceptions, 
frequented only by Staphylinid beetles, which do not disturb the Drosophilids. 

The following Drosophila species have been trapped with the malt bait: D. melanogas-
ter, D. funebris, D. obscura, D. bifasciata, D. subobscura, D. silvestris, D. alpina, D. 
littoralis, D. cameraria, D. phalerata, D. transversa, D. testacea, D. deflexa, D. hydei, 
D. busckii, D. immigrans, D. histrio and D. (Hirtodrosophila) n. sp. 

Thus, 18 of the 23 Drosophila species found in Finland have been trapped with the malt 
bait. It is obvious that at least D. fenestrarum is not attracted to this bait. 

Other Drosophilids trapped with the malt bait 	Chymomyza costata, Ch. distincta, Ch. 
fuscimana, Ch. caudatula, Amiota alboguttata, Cacoxenus argyreator and Scaptomyza pallida. 
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Stocker, Ann J. Department of Anatomy, 	 While doing injections of larvae in our 
University of Texas Southwestern Medical 	 laboratory we have developed a convenient 
School, Dallas, Texas. A simple micro- 	 device for use on the stage of a dissect- 
injection apparatus for Drosophila. 	 ing microscope. With this device it is 

possible to regulate the amount of fluid 
injected by a microsyringe without taking 

one’s eyes from the injected specimen. 
A 10 microliter syringe (Hamilton Co., Inc., Whittier, Calif.) is mounted in a slot which 

has been sawed lengthwise along the center of a 3 1/4 by 2 1/2 by 1/2 inch piece of plexi-
glass. (See included photograph.) The slot is made such that the syringe fits snugly to a 
depth slightly above the level of the plunger. This allows the plunger, the calibrations on 
the syringe, and the working area nearby to be in focus simultaneously. A microscope stage 
clamp holds the syringe firmly in place, yet allows it to be slid along the slot so that the 
calibrations on the syringe can be read successively while the apparatus itself remains fixed 
to the microscope stage. A glass microinjection needle is connected to the syringe by a 
length of polyethelene tubing (Adams Scientific Co., Cat. No. PE 20, I.D. 0.015" 5  O.D. 
0.043"). The end of the tubing that is to receive the glass needle is heated slightly over 
a micro-burner so that it is large enough for the fire-polished base of the needle to be 
inserted. The entire apparatus is attached to its proper place on the glass stage of the 
dissecting microscope with a piece of Tiger tape. A thin wire clamp affixed to the plexi-
glass can be used to aid in holding the larva at the area of its posterior spiracles while 
the injection is being made. In order to avoid the formation of bubbles, a larger syringe 
with the material to be injected is utilized to fill the entire injection system. 
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McCune, Thomas. University of Hawaii, 	 A method for agar gel electrophoresis has 
Honolulu, Hawaii. Electrophoresis of 	 previously been described by Kikkawa (Jap. 
o’ -amylases of Drosophila melanogaster. 	 J. of Genetics 39:401-411). Doan (DIS 

41:192) gives another technique using 
acrylamide gel electrophoresis which 

allows the relative activity of the various amylase bands to be measured. The method des-
cribed here has the advantage of being simple and permits large numbers of single flies to 
be tested for their banding patterns in a relatively short time. This system employs a 7% 
cyariogum gel in a horizontal electrophoresis setup. 

The buffer and electrolyte for this technique is described by Ashton (Aust. J. Biol. 
Sd. 18:665-670). The electrolyte consists of 0.75 gr. lithium hydroxide and 11.8 gr. boric 
acid per liter of solution. The buffer consists of 90 parts of a solution containing 1.6 
gr. citric acid and 4.8 gr. tris(hydroxymethyl) aminomethane per liter and 10 parts electro-
lyte. To polymerize the gel, 1.25 ml. of a 10% solution of ammonium persulfate and 0.3 ml. 
of N,N,N’,N’ tetramethylethylene diamine is added to 150 ml. of the 7% cyanogum solution. 
This solution is poured into a plexiglass tray (11"xll-1/4"xl/16") and covered with a glass 
plate. Polymerization requires about 15-20 minutes. The glass plates may be treated with 
a siliclad solution to prevent the gel from sticking to them when they are removed after 
polymerization. 

The preparation of the samples is simple and quick. Each fly is ground in a spot 
plate with a drop of buffer solution. The homogenate is covered with a single layer of 
Kleenex, and the moisture is drawn into a small piece of filter paper. The filter paper is 
inserted into a slit cut 3-1/4" from one end of the gel, which is removed after about 15 
minutes of electrophoresis. Electrophoresis is run for 2-1/2 hours at 50 ma. It is run in 
the refrigerator at 40  C. The gel must be covered with handi-wrap to prevent it from 
excessive drying. 

Following electrophoresis, the gel is placed into a 1% soluble starch solution contain-
ing a tris-HC1 buffer of pH 7.4. It is allowed to incubate at room temperature in this solu-
tion for 2 hours. Excess starch is rinsed from the surface of the gel and it is placed into 
a 0.01 N 12-KI solution for 1-2 minutes. The amylase bands stand out as light bands con-
trasted against the dark blue background of the gel. It is best to read the gel quickly; 
however, it may be stored in a 7% acetic acid solution in the dark and under refrigeration. 
This work was supported by Grant GM 15421 from the U.S. National Institute of Health. 

Gooch, James L. Juniata College, Hunting- 	 For the geneticist better provided with 
don, Pennsylvania. A large population cage. 	funds than the time or urge for tinkering, 

Ward’s Natural Science Establishment of 
Rochester, N. Y. makes an insect breeding 

cage readily adaptable as a population cage for Drosophila. The cage, measuring 16" x 12" x 
10", is constructed of laminated pine panels with large windows covered by fine plastic mesh 
screen. The sides are held together by hooks and are grooved to receive the floor. The 
assembly is readily collapsible, but still quite sturdy. If collapsibility is unimportant 
to the user, he may insure stability by inserting small brads into the corners. 

The bottom of the cage is composition board capable of accepting screw-threaded bottles, 
but careless or prolonged use may widen the apertures. Corks with food-filled plastic vials 
nailed or fastened to them make more satisfactory food holders. 

The cage is priced at $15.50. The geneticist contemplating using several might consider 
purchasing one and handing it over to the college or university wood shop for replication. 
With the use of power tools the cages could be fabricated at the rate of several per day. 
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Bennett, Jack and Ronald Ostrowski. 	 Bennett (1956) devised an inexpensive 
Northern Illinois University, DeKalb, 	 population cage constructed from a polye- 
Illinois. An improved inexpensive plastic 	 thylene plastic container (10 x 14 x 10 
population cage. 	 cm) containing eight food vials. This 

cage overcame many population cage 
disadvantages but had numerous disad- 

vantages including a tendency to pop open, and a very limited total capacity. Now we wish 
to report an improved population cage used successfully in population studies. The popula-
tion cages were constructed from 34 x 26 x 9 cm, clear polystyrene containers (Sterling 
Products Co. Inc., 153 Thompson Ave., St. Paul, Minn.,, style #UB-200, 88c, each) (see Fig. 1). 
Each cage contained thirty 25 x 95 mm, 8 dram, glass, shell vials with food, four side plugs 
for exchange of gases and a plugged hole at the top of the cage for removal of flies. 

The holes in the polystyrene containers were produced with a hot, sharpened, metal 
pipe 02mm in diameter). The pipe was heated over a gas flame and then used to melt several 
holes in the container. Polyurethane foam sleeves were used to fit the shell vials to the 
holes, (these were punched from 5 x 3.8 cm plugs) (Scientific Products, Evanston, Ill. 
#T-1387 dispo-plugs for 35-45 mm. $10.39/200) using the punch described by Bennett and 
Mittler DIS 41: 194. 

The advantageous features of this 
general design include: 

1. The polyurethane foam gaskets 
are quite flexible while maintaining 
their original shape. This allows the 
food vials to be held firmly in place. 
The flexibility and porous qualities 
of these gaskets also allow the exchange 
of gases. 

- 	 2. The sturdy structure of the 
polystyrene containers allows many 
vials (30 in this design) to be intro- 

[:j L duced into this cage without the cage 
bending, buckling, or generally losing 
shape. 

3. With 2 of the 30 vials changed 
X_5EC:1 ION 

AND VIAL 	
every day, no one vial remains in the 
cage longer than 15 days. This pro-
cedure keeps mite contamination at a 
minimum. 

4. Worked-out vials can be replaced with fresh food vials quickly, without loss of 
flies or contamination from the laboratory atmosphere. 

5. Large numbers of flies can be maintained minimizing influence of genetic drift. 
Typical adult populations were around 1,000-3,000 at 25°C using the medium described by 
Mittler and Bennett (1962, DIS 36: 131). 

6. Whole cage counts can be made quite efficiently. 
Anesthetization of the cage populations was accomplished in two steps. First, the 

individual cages were inverted and flushed with nitrogen gas until all the flies fell to the 
dry surface (approximately 1 minute). Flies were then shaken into small 473 ml (1 pint milk 
bottle) containers via the 7 mm hole at the top corner of the cage. Next, the flies were 
etherized in small groups to enable easy, accurate counting. After counting, all live flies 
were placed in fresh food vials and reintroduced to the cage. 

7. The polyurethane plugs and gaskets at the sides of the cage allow gaseous exchange 
and egg sampling without disturbance to the population’s normal living habits. 

8. These cages require a minimum amount of space for storage and can be stacked in use. 
9. The standard culture vial is used in the cage, avoiding additional glassware styles. 
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Wright,T. R F., M. H. Day s  and M D. 	 This device expedites the collection of 
Morton. University of Virginia, 	 progeny from a large number of matings on 
Charlottesville, Va. Drosophila 	 more than one type of culture media. For 
Culture Replicator. 	 example, progeny may be collected on a 

deficient medium and then on a complete 
medium, or progeny may first be collected 

on media with an inhibitor and then on media without the inhibitor. In addition, this 
device makes it possible to collect timed embryos from a large number of matings simul-
taneously. In essence, it is a device which permits the rapid, simultaneous transfer of a 
large number of matings from one set of vials to another set of vials. 

The basic unit of the replicator which contains a single mating is a 16mm O.D. glass 
tube 4 3/4" long, open at both ends. A 2 inch square of Dacron polyester curtain material 
(Sears, Roebuck and Co. No. 4164) is held in place over one of the open ends of the tube by 
a No.  10 rubber band twisted three or four times around the tube. A single mating is placed 
in such a tube and the flies are restricted to a small space adjacent to the Dacron mesh by 
pushing a small plug of cotton down into the tube to within 1/4" to 3/8" of the mesh. The 
size of the mesh is such that flies cannot escape from the tube yet the females can lay eggs 
through it when the tube is allowed to rest on the surface of the media in a vial. This lay -
ing tube need only be moved from one vial to another in order to collect progeny from the 
same mating in two different vials. 

A tube carrier may be built to facilitate the simultaneous transfer of a large number of 
tubes from one set of vials to the next. First, two or more boxes must be provided in which 
vials may be firmly packed (preferably hexagonly) in precisely the same positions in the two 
or more "replica" vial boxes. (Our boxes hold 315 vials in 17 alternate rows of 19 and 18 
vials each.) 	The tube carrier consists of two sheets of 1/8’ s  aluminum with outside dimen- 
sions somewhat larger than the vial box. The two sheets of aluminum are temporarily bolted 
together, and with an 11/16" drill bit holes are simultaneously drilled through the two 
sheets which precisely match the position of each packed vial in the vial box. (We have 
drilled as many as six sheets of aluminum simultaneously while making three identical tube 
carriers.) After drilling, the two sheets are permanently separated from each in precise 
register by five 3/4" spacers (pieces of 3/4" diameter wood doweling, 3/4" long) placed at 
each one of the four corners and one in the center where the drilling of the hole for the 
centermost vial has been purposely omitted. A laying tube passes through both holes in the 
two aluminum sheets and is suspended from the upper one by means of an "0" ring which easily 
slides on to the end of the tube. ("0" rings, 5/8" I.D. Kirkhill R-51, Kirkhill Inc., 1202 
Woodruff Ave., Downey, Calif. 90241.) Two separated sheets of the carrier are needed in 
order to prevent excessive lateral wobble of the suspended tubes which could hinder starting 
the end of each tube into the mouth of each vial. The 11/16" hole also reduces play yet 
allows each tube to slide up and down independently and find its own level when resting on 

Figure 1. Drosophila Culture Replicator 
and one laying tube. 

the surface of the food in the vial. This latter aspect obviates the necessity of pouring 
media into vials to exactly the same height. 

We have found the following to be a satisfactory procedure for initiating the use of a 
Replicator. Complete laying tubes (with "0" rings in place, but or  cotton plugs) are 
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placed in test tube racks (40 tubes/rack) and autoclaved. Rubber bands which have been 
broken during autoclaving are replaced. With the aid of a small glass funnel, etherized 
flies are dropped into the tubes while they are still in the test tube rack. Cotton plugs 
are then pushed down into the tubes with a rod. (Three of us have loaded approximately 1000 
tubes with 5 virgins, 1 male, and the cotton plug in less than two hours.) Next, the empty 
tube carrier is placed in register over a box of unplugged vials containing the appropriate 
medium. Each loaded tube is then forced through the upper and then the lower hole of the 
tube carrier and allowed to come to rest on the medium in the vial. To transfer the tube 
carrier with all its laying tubes from one vial box to another, the tube carrier must first 
be lifted vertically with some horizontal shaking of the carrier to shake off the few vials 
that begin to be lifted by the friction of the skirt of Dacron mesh on the end of the laying 
tube. Holding the carrier over the new box of vials, one lines up the first row of tubes 
over the first row of vials as accurately as possible and then lowers the carrier very slowly 
while constantly shaking the carrier horizontally to enable the rest of the tubes to start 
down into their respective vials. Usually a moderate amount of horizontal shaking is 
sufficient to get all the laying tubes to drop into their vials but occasionally a third 
hand is needed to adjust one or two recalcitrant tubes. 

One should carefully consider whether or not it would be less effort just to shake 
individually the parental flies of each mating from one vial to the next, or whether making 
and operating this Drosophila Culture Replicator will save time and effort in the long run. 
We, however, have found this device invaluable for the simultaneous collection of timed 
embryos (4 hour laying periods) from almost 1000 separated matings. 

Research Supported by NSR Grant GB-6893. 

Lakovaara, S. University of Helsinki, 	 It is usually rather tedious to rear 
Helsinki, Finland. Malt as a culture 	 several Drosophila species simultaneously 
medium for Drosophila species, 	 in laboratory conditions, because they 

require different culture media. Fungal 
media are especially laborious to main- 

tain. In order to eliminate these difficulties I have endeavoured to develop a universal 
culture medium, meeting the requirements of the Drosophila species or other Drosophilids 
reared in our laboratory to at least a satisfactory extent. The essential ingredient of this 
medium is malt (rye or barley malt), whose absence generally results in failure of the cul-
ture. The medium is composed of the following ingredients: 

1 1 water 
10 g agar powder 
50 g semolina (or cornmeal) 
100 g malt 
15 g dried yeast 
25 ml nipagin (500 ml 967. ethanol + 25 g nipagin) 

The ingredients are mixed with hot water in the order given. When the medium has been poured 
into the culture bottles and cooled down, baker’s yeast suspended in water is pipeted on the 
surface in the normal fashion. The medium has given good results in the rearing of the 
following Drosophilids 	D. melanogaster, D. funebris, D. obscura, D. bifasciata, D. sub- 
obscura, D. silvestris, D. littoralis, D. phalerata, D. transversa, D. testacea, D. hydei, 
D. busckii, D. (Hirtodrosophila) n. sp., Chymomyza costata and Scaptomyza pallida. 

Several of these species are difficult or impossible to rear on the standard D. melano-
gaster medium but do well on the malt medium. Some species that also thrive on the standard 
D. melanogaster medium develop quicker on the malt medium. Among these may be mentioned D. 
funebris and D. hydei, whose development is speeded up by 	- 6 days. 

The medium can, of course, be modified, e.g. by using syrup and leaving out semolina 
and dried yeast, but this often results in a culture medium that is too sticky for the flies, 
especially those of the Quinaria group. 

The medium can obviously be improved still further but up to now it has proved the best 
universal Drosophilid medium. 
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Glaser, Philip. Division of Biological 
	

Circuits are presented for two devices 
and Medical Sciences, Brown University, 	 designed to prevent overheating or freez- 
Providence, Rhode Island. Two devices to 
	 ing of Drosophila incubators resulting 

prevent loss of cultures due to incubator 
	 from failures of refrigeration units, 

failures. 	 heating units, or controls. The devices 
are independent of the incubators and need 
have only a sensing unit within the incu- 

bator. Parts for each unit built here cost about twenty-three dollars and each unit requires 
about three hours to build. 

In case of failure (the limits for which the thermostats are set being exceeded) the 
power to the incubator is turned off, and a warning light is turned on. This state is main-
tained until a reset button is pressed; if the temperature still does not fall within the 
set limits, the unit will again turn off the power to the incubator and illuminate the warning 
light. A receptacle for an alternate warning device is included so that such a device can 
be attached to the unit; it will be given power whenever the warning lamp is on. 

The circuits below include a switch for turning off the power to the safety unit and the 
incubator, and for removing the safety unit from the circuit without requiring unplugging and 
reconnecting of power lines. 

The first circuit is the one used here, and is preferred because of its greater sim-
plicity and fewer components. However, it requires two different types of thermostats: one 
opening on temperature rise and one opening on temperature fall. If trouble is had in 
acquiring one of each type (for each unit), the second circuit may be used; it uses thermo-
stats which both open with temperature rise (such as thermostats commonly used for regulating 
home heating systems) or which open with temperature fall. 

If possible, adjustable thermostats should be used, unless fixed ones are available set 
at the correct temperatures, and other temperatures are not likely to be wanted later. For 
our incubators, set at 25 0 C., the thermostats are set for limits of 20 ° C. and 30 ° C. 

All parts except the thermostats are readily available through electronicparts distri-
butors. The thermostats we used were obtained from Herbach and Rademan, Inc. (1204 Arch 
Street, Philadelphia, Pennsylvania, 19107). For each unit, one of their catalog number 
TM12K580 and one of their catalog number TM16K745 were used. (The latter, factory set at 
45° F. was reset for 30°C. and the former, set at about 400 ° F. was reset at 20 0 C.) 

Component placement is not critical. Only the thermostats should be placed within the 
incubator. 

Note: With both of these circuits, if the power is turned off, when it is turned on 
again, the units will have been tripped and will have to be reset. 

Parts list for circuit 1 (in addition to the thermostats, listed above). 
Quantity Description 

1 Potter & Brumfield relay, PR 11 AY, 120V, DPDT 
1 Pushbutton Switch (NO), H. H. Smith 992 
1 Center-off Switch, Cutler-Hammer 7581K6 
1 Pilot Light Assembly, Dialco 502-3214-0431-302 
1 Pilot Lamp, type 6S6 
2 Amphenol 160-2 Socket, F. Flange 
1* Cinch-Jones plug, P-302-CCT 
1* Cinch-Jones 	Socket, S-302-AB 
1 8 foot three wire cable and plug, Belden 17408 
1 Miniature Box, Bud CU-3009A 	(for control unit) 
1 Plastic Case, Waldom BC-140B1 (for thermostats) 
1 Panel for above, Waldom BP-138 
1 Fuseholder, Buss HKP 
1 20 Amp Slow-blow Fuse, Buss ABC 20 
* 	 A length of "zip" cord to connect the control unit and the thermostat 

(approx. 10 feet) 
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Parts list for circuit 2. 
The same parts as above, minus those marked with an asterisk, and also: 

1 	 Relay, Sigma type 11FZ_9000_ACS-SIL 
1 	 1500 ohm Resistor, 2 Watt 
1 	 Cinch-Jones Plug, P-303-CCT 
1 	 Cinch-Jones Socket, S-303-AB 

A length of 3-wire cable to connect the control unit and the thermo-
stats (approx. 10 feet), Belden 8443 

Note: The 1500 ohm resistor may be unnecessary if another type of relay is used (rather than 
the Sigma relay as above). 

Pilot 

Jarm 

ncubator 

- 

Thermostats 

S. Safety 	 Socket Plug 
O. = Off 
D.: Defeat (safety unit off) 

Circuit 1. 

A. 

e* 

MI 
* Thermostat settings should be reversed if thermostats open 

with temperature fall. 

Circuit 2. 
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Fiix, R. Programa de Gentica y Radio- 	 Some of the stock cultures at the labora- 
biologfa. Comisi6n Nacional de Energia 	 tory became infected with a bacterial 
Nuclear. Mexico City, Mexico. Control of 	 growth which gradually spread to vials and 
bacterial contamination in Drosophila 	 mass experimental bottles causing loss 
food medium, 	 of valuable biological material, in spite 

of sterilization of glassware and other 
precautions that were followed in order 

to avoid the spreading of contamination. The food medium became reddish-brown and a slime 
exudate was produced on its surface, restraining larval development and killing the adults. 

Test cultures were made at the Bacteriology Laboratory in the Faculty of Medicine where 
the microorganism was identified as a coliform gram-negative bacillus, whose genus was not 
determined. The antibiogram showed some selective toxicity of tetraclicine and vulcaciclin 
and the light inhibitory effect of furadantin, furoxona, altafur and chioromycetin against 
the bacterial growth, while dihydrostretomycin and penicillin showed no effect. Pembritin 
(ampicillin) and enzimatic melisin were found to have high toxicity against the contamination. 

A test was done adding pembritin to the food medium regularly employed at the laboratory. 
A concentration gradient was assayed in order to determine the minimum requirement of this 
antibiotic to check the growing of the bacillus. Pembritin was added together with pro-
pionic acid and tegosept to the medium when the temperature of it was below 43 °  C. 

The concentration of pembritin (Beecham) 0.065 mg/ml of food has lethal action on the 
bacteria, while no toxic effect on viability or productivity of Drosophila was detected. 
After one generation the offspring from the decontaminated flies grown in this medium may be 
transferred to bottles with regular food without any further problem of contamination. The 
following allpurpose enriched food formula is recommended to obtain a medium that will not 
shake out when cool and will not liquefy in old bottles and vial cultures: a liter of 
distilled water is put to a boil with 15 gr agar, 65 gr sucrose and 25 gr dextrose. After 
the agar is dissolved, 30 gr brewer’s yeast is stirred in and the mixture is boiled for 15 
minutes. When the temperature of the medium is below 43 °  C, 5 ml propionic acid and 5 ml 
tegosept are added to the mixture. At this stage the medium is quite fluid, and can be 
poured easily into the sterilized bottles. 

Trout, W. E,, III. City of Hope Medical 
Center, Duarte, California. A fly 
cooler. 

To avoid the possible effects of anes-
thetizing agents on behavior mutants, a 
simple device was constructed for immo-
bilizing flies by cooling them with ice 
water and keeping them cool on a plate. 

A grocery-store plastic box (with the bottom 
cut off) about 5x3-1/2x2", a plastic lid 
7x5x1/2 11 , and an aluminum plate 5x3-1/2" were 
assembled as shown, in the shape of a boot, 
and cemented watertight. In operation, the 
container is half filled with water and ice. 
Flies are either pre-cooled for a short time 
in a freezer, or knocked to the bottom of an 
empty vial held in the ice-water, until 
immobilized. After wiping the water off the 
outside of the vial the flies are poured 
onto the plate, where they remain quiet for 
handling, yet quickly recover when returned 
to room temperature. 

PLATE 

BOX 

LID 
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Samis, Harvey V., Jr. and Frank C. Erk. 	 It is important to use essentially cell- 
Masonic Medical Research Laboratory, 	 free homogenates of Drosophila adults. 
Utica, New York. An improved method for 	 Standard homogenizers, including relatively 
obtaining cell-free homogenates of 	 expensive ones such as the VirTis Model 
Drosophila adults. 	 45 with micro accessories, fail to give 

satisfactory homogenization (even after 5 
minutes at a maximum speed of 45,000 rpm 

in the VirTis). The method described here gives homogenates that are essentially cell-free. 
A Tri-R teflon tissue homogenizer (S20 pestle, 7.82 mm diameter, 0.11-0.15 mm clearance 

with S30 tube of 10.3 mm OD, capacity, 2 ml; Tri-R Instruments, Inc. 48 Merrick Road, Rock-
ville Centre, New York 11570; about $8.) is the basic item used in this procedure. The shaft 
of the pestle is coupled by a sleeve of thick-walled rubber tubing to the driveshaft of a 
Mixco heavy duty stirrer, in which a 1/30 HP motor provides a friction drive at variable 
speeds up to 1750 rpm (available from Will Corp. and other suppliers; about $75.). In the 
bottom of the homogenizer tube is placed a small quantity of glass beads, 0.11 - 0.12 mm 
(Will Corp., Rochester, New York; about $17 per kg). To the tube is then added 2 ml of 
physiological saline, and finally from 100 to 250 living flies, inactivated by being kept 
at 40  C for 5 minutes or mere. The flies are homogenized for 45 sec to 1 min while the tube 
is submerged in a brine bath at _50  C. 

Into a 5 ml disposable plastic syringe (5 cc Plastipak B-D sterile disposable plastic 
syringes, Cat. No. 805S, Becton, Dickinson and Co., Rutherford, New Jersey; about $12. per 
100) place a small quantity (about 100 mg, or a non-compressed volume of about 2 ml in the 
syringe barrel) of glass wool (Pyrex brand wool, Cat. No. 3950 Filtering Fibre, Corning Glass 
Works, Corning, New York; about $8 per pound). Attach a plastic Swinny filter unit (Milli-
pbreSwinnex-l3filter holder, Cat. No. SXOO 013 00, Millipore Filter Corp., Bedford, Massa-
chusetts 01730;- about $6.50 for 10) and an 18 ga needle, 1 1/2" long. First a disc of Whatman 
No. 1 filter paper, and then a disc of Miracloth (your local bar supply company, or Miracloth 
Sales, Chicopee Manufacturing Co., Milltown, New Jersey; about $3. for 50 ft.) cut with a 
cork borer, should be placed in the filter holder. 

The homogenate is transferred to the barrel of the syringe. 2 ml of saline wash is then 
added to the residue in the homogenizer tube, and the tube is raised onto the rotating pestle 
4 or 5 times. The wash is then added to the barrel of the syringe, and the homogenate is 
expressed through the glass wool by the plunger of the syringe, which should be lightly 
rimmed with stopcock grease. When all but 1 ml of the homogenate has been pressed through 
(into, for instance, a small volumetric flask), the syringe barrel is disconnected from the 
Swinny unit (to prevent rupture of the filter paper and Miracloth discs), the plunger is 
removed, the syringe is reconnected, and an additional amount of saline (about 5 ml) is added 
to the syringe. The plunger is depressed again, this time fully compressing the glass wool 
filter in the barrel. The final volume of the homogenate can then be adjusted with saline; we 
routinely use 10 ml as a standard volume for subsequent assays. 

The glass wool filter retains the glass beads and virtually all the fragments of chitin; 
the remaining particulate matter that does get through is caught in the Miracloth and filter 
paper discs. The homogenate is very clean, and contains almost no cells. 

Moyer, S. E. and J. M. Cieri. Northeastern 	A three per cent solution of NaCl 0 gm. 
University, Boston, Massachusetts. Control 	per 100 cc. standard medium prior to 
of mites on Drosophila with NaCl. 	 solidifying) has effectively controlled a 

species of mites which parasitizes Dro- 
sophila adults. Development time is 

lengthened due to this severe treatment. The larvae survive satisfactorily, however. 
The means of control appears to prevent development of the white nymph stage in the life 

cycle. These apparently develop from the smaller light brown "protonymph" which attach to 
the flies. A moderate percentage of "protonymphs" may survive on parent flies and on the 
medium, but very few appear on their progeny. The organisms which attach to the flies 
apparently can not reproduce unless the nymphs are able to develop on the medium. 

Helpful information was contributed by D. M. Pinkham of Macalaster Scientific Com-
pany, Waltham, Massachusetts. 
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Delcour, J. 	F. A. Janssens Memorial 	 One of the most critical needs in per- 
Lab., University of Louvain, Heverlee, 	 forming developmental studies with Dro- 
Belgium. A rapid and efficient method 	 sophila melanogaster is to collect a 
of egg-collecting, 	 great quantity of eggs of the same age. 

Several systems, more or less sophisti- 
cated, have been described as yet; it 

seems interesting, however, to propose an additional one which is regularly used in our labor-
atory and which gives the best results. Our starting point was the current observation that 
an abundant egg-laying happens regularly after renewal of the nutrient medium by transferring 
flies in fresh bottles. It seemed thus rational to synchronize the period of feeding with the 
period of egg-harvesting. 

Flies are left in empty bottles, without food, for five or six hours. In order to allow 
good ventilation and to avoid excessive humidity the tips of these empty bottles are pro-
vided with a device fixed with cellotape, as illustrated in figure 1; a common cotton plug 
stoppers the flasks. No damage results from this treatment, even if regularly repeated. 
This starvation blocks almost entirely oviposition: only a few eggs are deposited on the 

19 	20 	21 
	

22 hours 
Figure 2 

sides of the bottles. At the end of this starvation period cotton plugs are removed and 
replaced by small watch glasses filled with the classic agar-acetic acid medium*  (the upper 
part of which being cut off to make the surface rough), and furnished with a touch of pasty 
yeast; these glasses are fixed with cellotape. The bottles are then turned over and placed 
on a plexiglas support in which holes are perforated: their diameter corresponding to the 
neck of the bottle, as shown in figure 1. The flies are so provided with food and, at the 
same time, stimulated by acetic acid: an abundant egg-laying ensues, which is maintained 
during 3 or 4 hours. 
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If eggs of the same developmental stage are needed, the first hour harvest is discarded; 
it contains many eggs which were retained during starvation and which are thus at very 
variable stages. The eggs laid after the preliminary period are very homogeneous: their 
real age corresponds to the moment of oviposition, as shown by the unimodal and narrow-
shaped eclosion curve in figure 2, which describes the hatching of larvae from 100 eggs 
collected during 20 minutes after a preliminary period of one hour (Urbana wild stock). 

Our system seems to be very simple and rapid: forty bottles can be handled within 10 
minutes without difficulty, and twenty thousand eggs of the same age can easily be obtained 
from young flies during half an hour following the preliminary first hour. 

*100 cc water, 3 g agar-agar, 2.5 cc ethylic alcohol, 1.5 cc acetic acid. 

Cuperus, P., J A. Beardmore and W. van 	 The size of cage populations of Droso- 
Delden. Central Electronics Service and 	 phila melanogaster can easily be deter- 
Genetics Institute, University of Groningen, 	mined, without etherizing the flies, with 
Haren (Gr.), The Netherlands. An electronic 	the aid of the electronic fly-counter 
fly-counter. 	 described below. The flies are sucked 

out of the cage by means of a suction 
pump, pass through a counting head and 

are then stored in a bottle. To prevent flies from entering the pump, the opening of the 
tube from the bottle to the pump is covered with fine gauze. 

The counting head (figure 1) possesses two perpendicular intersecting channels; the 
flies are carried throuh channel k1 with a tapered entrance leading to a straight section 
with a diameter of 2 mm . The other channel (k2k3) is the counting channel and has a lens 
bulb L (2.2 V � 0.25 A, Philips) fed by D.C. at the end of k2. A photodiode (Philips OAP-12) 
is fitted opposite to L at the end of k3. The flies moving through k1 interrupt part of the 
beam of light falling on the photodiode. 

top-view 
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.1 

channel ism ebonite 
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In the amplifier-discriminator and pulse-shaper, (fig. 2), the photodiode is connected 
in series with a resistance of 270 k cr connected to the -15 V. supply. The flies moving 
through k1 cause a negative impulse of about 5 V over the photodiode. The pulse width 
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depends on the velocity of the fly. These impulses are fed to T3 via two emittor followers 
T1 and T2. The emittor voltage of T 3  can be adjusted from 1.5 V to about 5 V by means of the 
10 k a adjustable resistance. This ensures that the impulse to T3 causes an impulse by the 
transistor only if it reaches a critical value. The adjustment must be such that only whole 
flies are counted and smaller parts cannot cause a current impulse by T3, The T3 base and 
emittor voltages can be measured by means of transistor T4  and voltmeter V. The voltage 
impulses, which are developed across the collector resistance T3 are fed to the saturated 
amplifier which consists of T 5  and T6. The output of this amplifier steers a univibrator 
(T7  and T8), with a 1 msec. metastable condition. This time span is longer than the time 
during which the light beam is interrupted by the flies. The univibrator is coupled to a 
conventional counter, which registers the number of flies passing. 

FIG.2. 

OUnter 

By means of this fly-counter a population of many thousands of flies can be counted 
within ten minutes with an error < 0.57.. 
* 
This measurement would need to be correspondingly altered for species appreciably larger 

or smaller than D. melanogaster. 

TEACHING NOTES 

Moree, Ray and Donald T Grahn, Washing- 	 The following experiment must be in use 
ton State University, Pullman, Washington. 	in many teaching laboratories, yet I do not 
Demonstration of intra- and inter-chromo- 	 recall any mention of it during conversa- 
somal effects of inversions on crossing 	 tion. It may therefore be worth a note 
over, 	 since it adds an interesting contrast to 

the types of experiments traditionally in 
use. Using the stocks y w, In(1)y,In(1)w 

(see DIS 35:7), Cy/Pm;D/Sb, and any wild type stock, F1 females of the following four types 
are produced: (1) y w/++;+/+;+/+ (2) In(1)y,In(1)w/++;+/+;+/+, (3) y w/++; Cy/+;D/+, and 
(4) In(1)y,In(1)w/+ -’-;Cy/+;D/+. These females are then crossed to y w males. As carried out 
by the class the crosses have given, respectively, the following percentages of crossing_ 
over between y and w: 1.5, 0.3, 8.1, and 2.4. Some students often fail to identify D in 
selecting F1 females, so the maximum enhancing effect is probably greater than that obtained. 
Results are clear cut and can be appreciated without resort to a statistical test. The 
experiments are easily performed and yet introduce an aspect of genetics quite novel to 
beginning students. That no satisfactory explanation exists for the increase in crossing_ 
over is disappointing to some students but intriguing to others. 
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Mary L. Alexander, formerly of the Genetics Foundation, University of Texas, Austin, Texas, 
has moved to San Marcos, Texas, Southwest Texas State College, Dept. of Biology, 78666. 
Please correct your mailing list for the new address. 

Steven R. Thompson, formerly Postdoctoral Research Associate in the Department of Biology 
and the Radiation Laboratory, University of Notre Dame, has moved to the Department of 
Biology, Ithaca College, Ithaca, New York, where he is now an Assistant Professor. 

Yoko Imaizumi, Division of Genetics, National Institute of Radiological Sciences (Japan), 
is spending one year from August 1st, 1968, as a visiting investigator in the laboratory 
of Dr. Morton, Department of Genetics, University of Hawaii. 

E. C. Keller, Jr. has accepted an appointment at West Virginia University in Morgantown 
as Professor of Biology. 

DuWayne C. Englert will be on leave from Southern Illinois University to conduct research 
on the Population Genetics Institute, Purdue University, beginning January 6th, 1969. 

Erik G. Ellgaard has left the Department of Zoology, University of Iowa and is now a 
N.I.H. Postdoctoral Fellow in the Department of Biological Sciences, Purdue University. 

Roger D. Milkman has left the Department of Zoology, Syracuse University and has joined 
the faculty of the Department of Zoology, University of Iowa, Iowa City. 

Max Levitan, formerly at George Mason College of the University of Virginia, has moved his 
Drosophila laboratory to the Anatomy Department of the Mount Sinai School of Medicine in 
New York City. 

Jong Sik Yoon, formerly of the University of Texas M.D. Anderson Hospital, has joined the 
Department of Physiology, Yonsei University, College of Medicine, Seoul, Korea, as an 
Assistant Professor. He has established a new Medical Genetics Laboratory. 

Materials Requested or Available 

Y. K. Paik, Department of Biology, Yonsel University, Seoul, Korea, would appreciate 
receiving reprints on current work on Drosophila to supplement the library of this 
Department. 

R. H. Maddern, Department of Genetics, University of Adelaide, South Australia 5001, 
would appreciate receiving any spontaneous vermilion mutants of D. melanogaster. 

Max Levitan, Anatomy Department, The Mount Sinai School of Medicine, New York, N. Y.,10029, 
is interested in receiving any Drosophila robusta and Drosophila duncani collected by 
others, and would be happy to defray costs of shipment, etc. Please include dates and 
times of collection with a description of any methods other than the usual banana traps 
that may have been used. 	He would be happy to send other Eastern North American species 
that he may obtain that would be of interest to other workers. 

E. B. Basden (Institute of Animal Genetics, West Mains Road, Edinburgh 9, Scotland) is now 
going ahead with the compiling of a complete systematic catalogue of world Drosophilidae. 
He requests the receipt of your papers,etc. containing species descriptions or species 
comparisons, records of geographical distribution (especially local lists) and biology, 
and of inter-breeding results and chromosome studies. 
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ARGENTINA 

Buenos Aires: Atomic Energy Commission, Dept. of Radiobiology. 
Tel. No. 70-7711 	Ext. 10 

Kirschbaum, Werner F. B.Sc. Agr. Research Associate. Salivary cytology. 
Martinez, Cristina P. (Mrs.) Technical Assistant 
Marinic, Susana E. (Mrs.) Research Assistant 
Mazar Barnett, Beatriz (Mrs.) Doctora en Biologia, Radiation genetics and chemical 

induction of mutations. 
Mufioz, Enzo R. M.D. Radiation Genetics. 
Paz, Carmen (Miss) Research Assistant. Curator of Stocks 
Pereyra, Edith (Miss) Research Assistant 
Valencia, Ruby M. (Mrs.) Chief of Genetics Division. Radiation genetics. 

(on leave during 1969 at University of Wisconsin). 

AUSTRALIA 

Adelaide, South Australia: University of Adelaide, Dept. of Genetics. 

Hayman, D. L. 	Ph.D. Lecturer 
Levy, A.W. M.Sc. (Miss) Demonstrator 
Maddern, R. H. B.Ag.Sc.(Hons.) Research Student 
Mayo, M. J. 	Ph.D. (Mrs.) Lecturer 

Adelaide, South Australia: 	Flinders University, School of Biological Sciences, Bedford Park. 

Boettcher, B. B.Sc.,Ph.D. Lecturer. Population genetics and immunogenetics. 
Brink, N. G. Ph.D. Lecturer. Mutagenesis 
Clark, A. M. 	Ph.D. Professor and Chairman. Mutagenesis. 
Hynes, M. B.Ag.Sc. Research Student 
Lloyd, B. (Miss) Senior technician 
Pateman, J. A. 	Ph.D. Professor. Biochemical genetics. 
Tancock, R. (Miss) Laboratory assistant. 
Williams, P. (Miss) Laboratory assistant and Curator of stocks. 

Brisbane, Queensland: University of Queensland, Dept. of Zoology, Genetics Laboratory. 

Angus, D. Ph.D. Research Associate 
Baimai, V. B.Sc. (Hons) Graduate student 
Bock, I. R. B.Sc. (Hons) Graduate student 
Coulter, Glenys. 	Laboratory Assistant 
Mather, Wharton B. Ph.D. Head of Laboratory. Chromosomal polymorphism, isolating mechanisms, 

speciation. 

Bundoora, Victoria 3083: La Trobe University, Dept. of Genetics. 
Tel. No. 478-2722 

Arnold, J.T.A. 	B.Sc.(Agr.) Graduate student. Quantitative genetics. 
Bray, R. (Miss) Technical Assistant and Curator of stocks. 
Chew, G. K. (Miss) B.Sc. (Hons) Graduate student. Behaviour and quantitative genetics. 
Escott, C. (Miss) Technical Assistant 
MacBean, I. T. B.Sc. Senior Demonstrator. Behaviour genetics, selection experiments. 
Matheson, A. C. B.Sc. (Hons.) Graduate student. Behaviour genetics. 
Parsons, P. A. Ph.D. Professor. Behaviour, human and population genetics. Selection 

experiments. 
Watt, B. J. (Miss) B. Sc. Graduate student. Behaviour and quantitative genetics. 
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Melbourne. Victoria: University of Melbourne. Dept. of Genetics. 
Tel. No. 34 0484 Ext. 2472 

Strangio, V. A. Ph.D. Lecturer. Chromosome breakage. 

Perth,Western Australia: University of Western Australia, Dept. of Zoology. 

Paterson, H. E. Ph.D. Senior Lecturer 

Sydney, N. S. W.: University of Sydney, Dept. of Animal Husbandry. 
Tel. No. 68 0522 Ext. 2705 

Barker, J. S. F. B. Agr. Sc. Ph.D. Associate Professor. Quantitative genetics, population 
genetics. 

Hammond, K. B. Sc. Agr.(Hons) Research Student. Quantitative genetics. 
Miller, D. H. 	M. S. Research Student. Quantitative genetics. 
Moth, J. J. B. Sc. Agr. Research Student. Population genetics. 
Rathie, K. A. M.Sc. Agr. Research Student. Quantitative genetics. 

Sydney, N.S.W. 2121: Commonwealth Scientific and industrial Research Organization, Division 
of Animal Genetics. 
Tel. No. 88-0221 

Finlay, D. B.Sc. (Agr.) Canalization 
Rendel, J. M. Ph.D. (Chief) Population genetics, canalization 
Sheldon, B. L. Ph.D. Quantitative genetics, canalization, mutation studies. 

AUSTRIA 

Vienna: University of Vienna, Institut fih aligemeine Biologie 
Tel. No. 42 27 67 

Feuerbach, Heidemarie (Miss) Ph.D. Population genetics 
Karlik, Anna (Miss) Ph.D. Population genetics 
Kunze-Mihl, Elfriede (Mrs.) Ph.D. Cytogenetics 
Mainx, Felix Ph.D. M.D. Professor, Head of the Department 
Ruderer-Doschek, Elfriede (Mrs.) Ph.D. Megaselia genetics 
Sperlich, Diether Ph.D. Population genetics 
Springer, Robert Ph.D. Subobscura, sexual behaviour 

BELGIUM 

Heverlee-Louvain: Agricultural Institute of the University, F. A. Janssens Memorial 
Laboratory for Genetics. 

Berckmans, L. (Miss) Secretary 
Delcour, J. Aspirant au F.N.R.S. Dynamics of Development 
Heuts, M. J. Professor. Genetics; population 
Lints, C. V. (Mrs.) Research Assistant 
Lints, F. A. Ph.D. Chef de Travaux U.C.L. Physiological genetics 
Ringel, M. Technician 
Schifflers, E. Aspirant au F.N.R.S. Mammal growth. 
Stiers, R. Curator of stocks 
Verlinden, J. M. Licentiaat in Plantkunde. Age effects. 
Vloeberghs, J. V. Research Assistant 
Wattiaux, J. M. Ph.D. Charge de Recherches au F.N.R.S. Age effects. 

BRAZIL 

P6rto Alegre: Universidade Federal do Rio Grande do Sul, Secço de Gentica, Instituto de 
Cincias Naturals, Caixa Postal 1953, Tel. No. 40794 

Araujo, A. M. Sc. Lie. Research Assistant. Fellow of UFRGS C. of Res. Human Genetics. 
Demography and congenital malformations. 
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Benevides, Maria Jose’ os 	Dent. Research Assistant. Fellow of Brazil C. of Res. (CNPq). 
Human genetics. 

de Castro, Ignez V. Sc.Lic. Research Assistant. Fellow of the Brazil C. of Res. (CNP q ). 
Human Genetics. Haptoglobins, G6PD. 

Callegari, Sidia M. Undergraduate Student. Fellow of the UFRGS C. of Research. Immunogenetics, 
Human Blood Groups. 

Cordeiro, A. R. Ph.D. Associate Professor. Project Associate, Dept. of Zoology, University 
of Wisconsin, Madison, USA. Chromosome Polymorphism, cytogenetics. 
Natural irradiated populations. 

Contel, Euclia P.B. Undergraduate Student. Fellow of Brazil C. of Res. (CNP q ). Animal 
genetics. Enzymes in Drosophila. 

Fabre, J. P. E. Biochem. Fellow Ministere des Affaires Etrangeres - Molecular Biophysics. 
Vertebrate Hemoglobin and mioglobin. 

Fernandes, Maria Irene B.M. Sc. Lic. Research Assistant. Head of the Vegetal genetics 
Division of the Department. Cytogenetics of Paspalum. 

Lewgoy, F. Chem. Assistant Professor. Molecular Biology and Chemistry. 
Ludwig, Maria R. Technician. Animal genetics. 
Ludwig, Nilda C. Technician. Human genetics. 
Machado, Dinarcy M. Administration Assistant. 
Marques, E. K. Ph.D. Assistant Professor. Head of the Department. Animal Genetics. 

Radiation genetics of populations. Radioresistence. 
Martinez, Many N. B.Sc. Lic. Research Assistant. Animal Genetics. Population genetics. 
Mendez, Heirie Undergraduate Student. Fellow of Brazil C. of Res. (CNP q ). Molecular Bio- 

physics. Vertebrates hemoglobins. 
Morales, Nena B. Technician. Animal Genetics. Cytogenetics of Drosophila willistoni and 

D. paulistorum. 
Pena, 1-leloisa Undergraduate Student. Fellow of the UFRGS C. of Res. Human Genetics. 

Dermatoglyphics in twins. 
Peres, Agueda P. Technician. Human genetics. 
Possani, L. P. Sc.Lic. Research Assistant. Fellow of the UFRGS C. of Res. Fellow Ministre 

des Affaires Etrangres. Facult des Sciences, Universit de Paris. 
Molecular Biophysics. Hemoglobin structure. 

Ramila, D. Technician. Foodmaker. Animal genetics. 
Reguly, Maria Luiza Bc.Sc.Lic. Research Assistant. Fellow of Brazil C. of Res. (CNP q ). 

Animal genetics. Enzymes in Drosophila. 
Reischl, E. S. Lic. Research Assistant. Fellow of Brazil C. of Res. (CNP q ). Molecular 

Biophysics. Vertebrates hemoglobins. 
Rocha, F. J. Bc.Sc. Lic. Research Assistant. Human genetics. Primitive populations genetics. 
Rocha, Zita M.A. Technician. Biophysics. 
S, F.A. Technician. Human genetics. 
Salzano, F. M. Ph.D. Associate Professor. Head of the Human Genetics Division of the 

Department. Human blood groups and other polymorphisms. Population 
genetics. 

Schultz, E.G. Technician. Animal genetics. 
Sim6es, C. V. Technician. Biophysics. 
Sim6es, G. V. Technician. Field lwork. Human genetics. 
Sim6es, Neiva Technician. Vegetal genetics. 
Su, Margarete V. Sc. Lic. Instructor Assistant. Human genetics. Human cytogenetics. 
Tondo, C. V. 	E.E.Bc.Lic. Head of the Biophysics Division of the Department. Molecular 

Biophysics. Human and vertebrate hemoglobin and mioglobin 
structure. 

Veiga Neto, A. J. Sc.Lic. Fellow of Brazil C. of Res. (CNPq ). Animal Genetics. Radiation 
genetics of populations. Radioresistence. 

Vigas, Judith Undergraduate Student. Research Assistant. Human genetics. Human cytogenetics. 
Winge, Helga B.Sc.Lic. Research Assistant. Project Especialist. Dept. of Zoology, University 

of Wisconsin, Madison, USA. Animal genetics. Relations in the 
sibling group willistoni. Cytogenetics in the sibling group willistoni. 

Xavier, Juracy Technician. Animal genetics. 
Zanete, V. A. B.Sc. Lic. Fellow of Brazil C. of Res. 
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So Paulo: Universidade de So Paulo, Faculdade de Filosofia Cincias e Letras da, Departamento 
de Biologia Geral. 
Tel. No. 282-34-11 

Benozatti, M. L. (Miss) Student. Analysis of inversions in Drosophila. 
Brito da Cunha, A. Ph.D. Associate Professor. Population genetics. Polymorphism. 
Fernandes, N. (Miss) Student. Analysis of inversions in Drosophila. 
Maga1hes, L. E. de Ph.D. Assistant Professor. Population genetics. 
Pavan, C. Ph.D. Head of Department. Cytogenetics of Rhynchosciara; Drosophila infections with 

micro-organism. 
Querubin, M.A. (Miss) Student. Population genetics. 
Santos, E. P. dos Ph.D. Assistant Professor. Population dynamics. 
Sene, F. M. Pos-Graduate Student. Population genetics. 
Souza, H.M.L. (Mrs.) B.Sc. Instructor. Population genetics. 
Targa, H. J. Instructor. Transplanatation of gonads. 
Tedeschi, M. V. (Miss) Pos-Graduate Student. Population genetics. 
Toledo, J. S. de T. (Mrs.) B. Sc. Instructor. Speciation and evolution. 

CANADA 

Edmonton, Alberta: The University of Alberta, Department of Genetics. 
Tel. No. (403) 432-3290 

Dimsdale, Christine H. B.Sc. (Hon.) Curator of Laboratory Stocks 
Nash, David Ph.D. Assistant Professor. Autoradiography of polytene chromosomes. Nutritional 

requirements of lethal mutants. 
Vyse, Ernest R. M.Sc. Graduate student 
Walker, George R. W. 	Ph.D. Professor. Effects of physiological treatments on crossing-over. 
Woloshyn, Effie P. B.Sc. Graduate student. 
Wright, Marcia B.Sc. Graduate assistant. 

Toronto, Ontario: University of Toronto, Department of Zoology, Ramsay Wright Zoological 
Tahrratries 

Butler, L. 
Fitz-Earle, M. 
Foss, J. 
Linton, D. 
McMillan, I. 
Miller, J. 

Vancouver, B. C.: University of British Columbia, Department of Zoology 
Tel. No. (604) 228-3381 

Ayles, Burton B.Sc. Graduate student 
Baldwin, Madeleine (Miss) M.Sc. Graduate student 
Foster, Geoffrey M.Sc. Graduate student 
Grigliatti, Thomas M.Sc. Graduate student 
Hayashi, Susi (Miss) B.Sc. Graduate student 
Holden, Jeannette,(Miss) B.Sc. Honors student 
Korinek, Ella (Mrs.) Technical assistant 
Pratt, Rachel (Miss) B.Sc. Graduate student 
Schewe, Michael B.Sc. Graduate student 
Suzuki, David T. Ph.D. Associate Professor 
Williamson, Rodney B.Sc. Graduate student 
Yang, Katherine (Mrs.) M.Sc. Research Associate 
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CHILE 

Santiago: Universidad de Chile, Facultad de Medicina, Departamento de Gentica. 
Av. Zaartu 1042 

Brncic, D. Professor. Population genetics. 
Budnik, M. (Mrs.) Research Assistant 
Del Solar, E. Research Associate. Ecological genetics. 
Fenner, H. (Mrs.) Technical Assistant. 
Godoy, R. Graduate student. Isolating mechanisms. 
Iturra, P. (Miss) Research Assistant. 
Koref-Santibaez, S. (Mrs.) M.D. Research Associate. Population genetics. Isolating mechanisms. 
Lamborot, M. (Miss) Research Associate. Population genetics. Isolating mechanisms. 
Palomino, H. Research Assistant. Ecological genetics. 
Rojas, E. (Mrs.) Technical Assistant. Secretary. 
Zarate, E. Technical Assistant. 

Czechoslovakia 

Prague: Institute of Hygiene 
Tel. No. 72 31 41 

Jen, Jarmila (Miss) Technician 
Matulov, Olga (Miss) Technician 
Srm, Radim M.D. Chemical mutagenesis. (on leave to Edinburgh, Scotland 1968-69) 
Weidenhofferov, Hana (Miss) Student 
Zudov, Zdena (Miss) Student 

Prague: Institute of Experimental Botany, Czechoslovak Academy of Sciences 
Tel. No. 32 23 87 

Landa Z. Ph.D. Research worker. Chemical mutagenesis. 
Ondej M. Ph.D. Research worker. Chemical mutagenesis and crossing over. 
Sediv B. Technician. 

DENMARK 

Aarhus: University of Aarhus C. Department of Genetics. 
Tel. No. 06 127642 Ext. 262 

Bundgaard, J. Graduate student. Population genetics. 
Frydenberg, Ove. Professor. Population genetics. 
Hjorth, P. J. Assistant. Biochemical markers 
Nielsen, J. T. Assistant. Biochemical markers. 
Simonsen, V. Assistant. Biochemical markers. 

FINLAND 

Helsinki: University of Helsinki, Department of Genetics, P. Rautatiekatu 13, Helsinki 10. 
Tel. No. 444562 

Hackman, Walter Ph.D. Research Associate. Systematics. 
Lakovaara, Seppo Ph.D. Assistant Teacher. Developmental genetics, eye pigments and 

isoenzymes. Population genetics. 
Lokki, Juhani M.Sc. Research Associate. Biostatistics. 
Saura, Anssi B.A. Research Associate. Isoenzymes. 
Sorsa, Marja (Mrs.) Ph.Lic. Assistant teacher. Salivary chromosomes 
Sorsa, Veikko Ph.D. Research Associate. Salivary chromosomes. 
Suomalainen, Esko Ph.D. Professor. Head of Department. 
Tigerstedt, Peter PhLic. Research Associate, Biostatistics. 
Tiivola, Airi (Mrs.) Technical Assistant. Curator of Stocks 
Vepslinen, Kari M.Sc. Research Associate. Ecological genetics. 
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Turku: University of Turku, Department of Genetics 

Arajrvi, Pirkko (Mrs.) Cand. Nat. Sc. Research Assistant. Melanogaster: mutations, salivari 
Hannah-Alava, Aloha (Mrs.) Ph.D. Research Associate. Melanogaster: developmental genetics, 

mutations. 
Oksala, T.A. Ph.D. Professor. Head of Department. Melanogaster: mechanism of segregation, 

interchromosomal effects. 
Portin, P., Mag. Phil. Melanogaster: mechanism of segregation. 
Puro, J., Ph.D. Assistant teacher. Melanogaster: mutations. 
Savolainen, Salme (Mrs.) Technical Assistant 
Savontaus, Marja-Liisa (Mrs.) Mag. Phil. Research Assistant. Mechanism of segregation. 

FRANCE 

Clermont-Ferrand 63: Laboratoire de Physiologie vgtale, Facu1t des Sciences, 4, rue Ledru 

Bregliano, J. C. Maitre-assistant. Studies on the quantity of cr virus at various stages of 
ovogenesis in Drosophila. 

Fleuriet A. (Miss) Assistante. cr virus infected Drosophila in natural populations. 
L’Heritier ph. Professor. CO  sensitivity in Drosophila. 

Clermont-Ferrand 63: Faculte des Sciences, Laboratoire de Zoologie, 1 Avenue Vercingtorix 
Tel. No. 92 62 66 

Perrin-Waldemer, C. L. Assistant. Effects of antimetabolites to the testes of Drosophila. 

Gif-sur-Yvette 91: Laboratoire de Genetique des Virus, Centre National de al Recherche 
Tel. No. 928-51-36 

Bernard J. (Miss) Assistante. Multiplication of cr virus in imaginal discs implanted in 
adult females. 

Bras F. (Mrs.) Assistante. Multiplication of Sindbis virus in Drosophila melanogaster. 
Brun G. Professor. Head of the Department. Study of defective mutants of C7 virus. 
Bussereau F. (Miss) Assistante. Physiology of the symptom of the CO  sensitivity 

in Drosophila. 
Gay P. Charge de recherches. Study of mutational steps between P and p+ 	virus. 
Ohanessian A. (Mrs.) Maitre de recherches. CO2 sensitivity in Drosophila. Tissue cultures 

of Drosophila melanogaster. 
Printz P. Assistant. Properties of Vesicular stomatitis virus adapted to Drosophila. 
Richard-Molard Ch. (Miss) Assistante. Multiplication of cr virus in Drosophila cell cultures. 
Roux F. (Miss) Stagiaire de recherches. Defective mutants of cvirus. 
Teninges D. (Mrs.) Attache de recherches. Electron microscopy of Cr virus. 
Vigier C. (Mrs.) Technicienne. Temperature-sensitive mutants of cr virus. 

Gif-sur-Yvette 91: Centre National de la Recherche Scientifique, Laboratoire de Gntique 
volutive et de Biomtrie. 

Bocquet, C. Professor. Head of the Department. Population genetics. 
Bsiger, E. Ph.D. Maitre de recherches. Heterosis, sexual selection. 
Chassagnard M.T. (Mrs.) Technician 
Devaux, J. (Mrs.) Technician 
Frey, F. (Mrs.) Technician 
Label, E. (Mrs.) Technician 
Lemonnier, F. (Miss) Graduate student. African Drosophila 
L’H1ias, C. (Miss) Ph.D. Maitre de recherches. Cytoplasmic DNA studies of Drosophila. 
Louis, M. (Mrs.) Technician 
Teissier, G. Professor. Population genetics, quantitative inheritance, biometry 
Tsacas, L. Ph.D. Charge’de recherches. Systematics of Drosophilidae 
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Lyon: Faculte des Sciences. Laboratoire d’Entomologie exprimenta1e et de Gntique, 
16 Quai Claude Bernard. 

Bouletreau, M. Assistant. Nutrition and growth of Pteromalus. 
Clavel, M. F. (Miss) Technician. Temperature effects in Drosophila. 
David, J. Professor. Nutrition and quantitative inhritance in Drosophila. 
Letoublon, R. Technician. Ageing in Drosophila. 
Merle, J. (Miss) Attache de Recherches. Effects of copulation in Drosophila. 
Touzet, J. (Mrs.)Graduate student. Wing morphogenesis of Drosophila. 
Van Herrewege, C. Stagiaire de Recherches. Nutrition of Blattella. 
Van Herrewege, J. (Mrs.) Graduate student. Effects of Bacillus thuringiensis toxin in 

Drosophila. 

Orsay 91:- Fa-culte des Sciences, Dept. Entomologie. 
Tel. No. 928-57-30 poste 461 

Laug, Ginette (Miss) Docteur es-Sciences. Maitre-Assistant, Laboratoire dEntomologie� 
Intersexualit& triploide chez Drosophila melanogaster. 

Paris: faculte des Sciences, Laboratoire de Biologie Animale 3 C.P.E.M. 12, rue Cuvier, 50  
Tel. No. 336 25 25 	poste 36 59 

Anxolabehere D. Assistant. Population Genetics, larval selection, frequency dependency. 
Canet, D. (Miss) Technician 
Periquet G. Assistant. Population Genetics: expressivity and penetrance 
Petit C. Professeur. Population Genetics: sexual selection; frequency dependency. 

Paris: Faculte des Sciences, Dept. de Genetique. 
Tel. No. 336 25 25 	poste 47 45 

Zalokar, Marko 	Directeur do Recherche au C.N.R.S. 0vognsede la Drosophila. 
Gans, Madeleine (Mrs.) Professeur de Gntique 	la Faculte des Sciences de Paris. 

Gne de stri1it femelle. 
Grivet, Francoise (Miss) Assistante 	la Facult des Sciences de Paris. Gne de 

strilit femelle. 

St. Christol Les Ales 30: Institut National de Recherches Agronomiques, Laboratoire de 
Recherches Agronomiques. 

Plus N. (Mrs.) Maitre de recherches. Multiplication of different viruses in Drosophila. 

GERMANY 

Berlin 33 (Dahiern): Institut fir Genetik der Freien Universitt Berlin. Arnimallee 5-7 
Tel. No. 7690 3640 

Belitz, Hans-Joachim Dr. Melanogaster: induced mutations 
LUers, Herbert Prof. Director. Comperative genetics; mutagens. 
Luers, Thea Dr. (Mrs.) Drosophila neurology. 
Nbthel, Horst Dr. Melanogaster: radiation genetics. 
Oltze, Almut (Miss) Technician. Curator of stocks. Melanogaster: radiation genetics. 
Sommerau, Ingeborg (Miss) Technician. Insects: cytology 
Wieczorek-Bochnig, Veronika (Mrs.) Melanogaster: physiological genetics, radiation genetics. 
Wolf, Erich Dr. Insects: cytology 

Freiburg D-7800: The University, Biological Institute 
Tel. No. 203 2682 

Anders, Liesel (Mrs.) Technician 
Bauer, Gerda (Miss) Technician 
Friedrich, Roland Graduate student: ultrastructure of lampbrush loops of the Y chromosome 
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Hess, Oswald Structural modifications of the Y chromosome in D. and their relations to 
gene activity 

Runk, Christel (Miss) Technician 
Sander, Klaus Embryology, experimental analysis of development. 

Mtfrister (Westf.): Institut Hr Strahienbiologie der Universitt 

Horstmann, Manfred Graduate student. Radiation genetics. 
Kraft, Marion (Miss) Technician 
Scheid, Wolfgang Dr. cytology 
Traut, Anneliese (Mrs.) Technician 
Traut, Horst Professor Dr. Radiation genetics. 

Saarbriicken 15: Universitt des Saarlandes, Institut fUr Genetik 
Tel. No. 213 51 

Kroeger, Heinrich Sc.D. Professor of Genetics 

TUbingen 74: Max-Planck Institut fUr Biologische Kybernetik 
Tel. No. 82393 

Franceschini, Nicolas M.Sc. Optics of the Compound Eye 
Gtz, Karl C. Ph.D. Nervous integration, mutant behaviour 
Heisenberg, Martin Ph.D. Genetics of Behaviour 
Hengstenberg, Roland M.Sc. Electrophysiology of the visual system 
KUhier, Bbrbel (Miss) Curator of the Stocks 

TUbingen 74: Max-Planck Institut fUr Biologie 
Tel. No. 232 47 

Arcos-Teran, Laura (Miss) Graduate student. DNA replication in salivary glands 
Beermann, Wolfgang Professor Dr. Chromosome structure and function 
Hennig, Wolfgang, Dr. Biochemical aspects of Y-chromosome function in spermatogenesis 

(RNA and protein synthesis and metabolism) 
Hilk, Ingrid (Miss) Graduate student. Studies of Y-chromosomal DNA/RNA correlations in 

spermatogenesis of D. hydei and D. neohydei 
Meyer, G. F. Dr. Electronmicroscopy of spermiogenesis and core structure. 

GREAT BRITIAN 

Birmingham, England: The University, Dept. of Genetics. 
Tel. No. SEL 1301 Ext. 631 

Barnes, B. W. Ph.D. Research Associate. Genetical architecture and natural selection in 
Drosophila. 

Gale, J. S. Ph.D. Lecturer. Biometrical genetics of Papaver. 
Jinks, J. L. Ph.D. B. Sc. Professor. Systems of variation of fungi; extra-chromosomal 

inheritance; biometrical genetics. 
John, B. Ph.D. Reader. Chromosome variation in wild and cultured populations. 
Jones, D. A. Ph.D. Lecturer. Differentiation in fungi; population genetics of Lotus 

corniculatus. 
Jones, C. H. Ph.D. Assistant Lecturer. Genotypic control of chromosome behaviour. 
Kearsey, M. J. Ph.D. Lecturer. Genetic architecture in Drosophila and natural selection. 
Killick, R. J. B. Sc. Research student. Genetic architecture of continuous variation in 

Drosophila. 
Lawrence, M. J. Ph.D. Lecturer. Experimental studies with higher plants. 
Smith, D. A. Ph.D. Senior lecturer. Methionine synthesis in Salmonella typhimurium. 
Teasdale, T. B.Sc. Research Assistant. Behavioural genetics of Drosophila. 
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Brighton, England: University of Sussex, Department of Biology. 
Tel. No. BRIGHTON 66755 	Ext. 467 

Atherton, J. (Mrs.) Stockkeeper, cytology 
Collett, Janet (Mrs.) Ph.D. Lecturer. Biochemistry of haemolymph. 
Green, M. (Mrs.) B.Sc. Research Assistant. Melanotic tumors. 
Lewin, B. B.Sc. M.Sc. Teaching Fellow. Transplants 
Sang, J. H. Professor. Ph.D. Physiological genetics. Melanotic tumors. 
Shields, Glen M.Sc. Research Fellow. Tissue culture. 
Smith, J. Maynard B.Sc. Professor. Ageing and selection. 
Shmookler, R. Research student. Biochemistry of ageing. 
Sparrow, J. B.Sc. Research student. Melanotic tumors. 
Tebbutt, Sue B.Sc. Research assistant. Ageing. 
Vyse, E. R. Ph.D. Postdoctoral Fellow. Mutation. 

Cambridge, England: Cambridge University, Dept. of Genetics, Milton Road 
Tel. No. 58694 

Alderson, T. Ph.D. Mutagenesis 
Ashburner, M. Ph.D. Puffing 
Bradley, B. Ph.D. Population genetics 
Charlesworth, B. Research student. Population genetics. 
Gibson, J. B. Ph.D. Population and developmental genetics. 
Hudson, G. J. Technician. Curator of stocks 
Lawrence, P. Ph.D. Developmental genetics. 
Thoday, J. M. Sc.D. F.R.S. Professor. Selection. 
Walker, S. (Mrs.) Research student. Population genetics. 

Chalfont St. Giles, Bucks, England: Chester Beatty Research Institute, Institute of 
Cancer Research, Pollards Wood, Department of Genetics. 
Tel. No. Little Chalfont 2530 

Fahmy, Myrtle J. (Mrs.) Ph.D. Mutagenesis 
Fahmy, O.G. Ph.D. Cytogenetics 
Gibbs, Elaine M. (Miss) B.Sc. Research Assistant 
Harman, Janis W. (Mrs.) B.Sc. Research Assistant 
Lakka, Kratia (Miss) B.Sc. Research Assistant 
Thurlow, Brenda J. (Miss) B.Sc. Research Assistant 
Willott, Dorothy M. (Mrs.) B.Sc. Research Assistant 

Edinburgh, 9, Scotland: Institute of Animal Genetics, University of Edinburgh, West Mains Rd. 
Tel. No. 031-667 1011 

Auerbach, C. (Miss) D.Sc. F.R.S. Professor. Mutagenesis. 
Basden, E. B. Research Assistant. Wild species. 
Boylan, M. J. Stockkeeper 
Clayton, G. Lecturer. Selection 
Knight, G. R. Research Assistant. Subobscura salivaries. 
McKenzie, M. (Miss) Research Assistant. Drosophila nucleic acids. 
Maddalena, F. Graduate student. Selection 
Nguyen thi Man. Research Visitor. Drosophila Nucleic acids. 
Perry, M. (Miss) Research Assistant. Autoradiography. 
Robertson, A. D.Sc. F.R.S. Professor. Quantitative genetics. 
Robertson, E. (Mrs.) Research Assistant. Embryology. 
Robertson, F. W. D.Sc. Biochemical and population genetics. 
Russell, M. A. Graduate student. Drosophila genetics. 
Slizynska, H. (Mrs.) Ph.D. Cytological analysis. 
Slizynski, B. M. Ph.D. Salivaries. 
Sram, R. Ph.D. Chemical mutagenesis. 
Waddington, C. H. Sc.D. F.R.S. Professor. General genetics. 
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Harwell. Berks. England: Medical Research Council. Radiobiological Research Unit. 
Tel. No. ROWSTOCK 393 

Dyer, K. F. B.Sc. Radiation Genetics, population genetics 
Kemp, R. B.A. Research Assistant 

Leeds, England: University of Leeds, Department of Genetics 
Tel. No. 31751 

Hewitt, J. Technical Assistant. Drosophila stocks. 
Roberts, D.B. Ph.D. Lecturer. Developmental genetics. 

Leicester, England: University of Leicester, Dept. of Genetics 
Tel. No. Leicester 50000 Ext. 146 

Dee, Jennifer (Miss) Ph.D. Genetics of true slime mould, Physarum polycephalum. 
Hedges, R. W. B.A. Transduction 
Holland, I. B. Ph.D. Bacterial physiology 
Pritchard, R. H. Ph.D. Bacterial genetics 
Roberts, C. F. Ph.D. Fungal genetics 
Senior, B. W. Ph.D. Bacterial physiology 
Turnock, G. Ph.D. Bacterial physiology 

London, E.C.l, England: St. Bartholomew’s Hospital Medical College, Zoology Department. 
Tel. No. 01 253 9237 

Burcombe, J. V. (Miss) Research Assistant. Protein turn-over rates in ageing Drosophila. 
Hollingsworth, M. J. Ph.D. Physiology of ageing. 
Woodhams, C. A. Graduate student. Physiology of ageing. 

London, England: University College London, Department of Animal Genetics 
Tel. No. EUS 0871 Ext. 3 

Alexander, M. Technical Assistant 
Baranek, P. B.Sc. Research Student 
Grneberg, H. D.Sc. F.R.S. Professor 
Hunt, D. M. Ph.D. Physiological genetics 

London. England: Birkbeck College, University of London, Dept. of Zoolo 
- 	 Tel. No. LAN 6622 Ext. 32 

Baker, J. (Miss) Stockkeeper 
Lamb, M. J. (Miss) Ph.D. Radiation and Ageing 
Vydelingum, N. Experimental Assistant 

Manchester 20, England: Paterson Laboratories, Dept. of Cytogenetics 
Tel. No. 061-445-8123 Ext. 410 

Bateman, Angus J. D.Sc. Research assistant. Radiobiology and mutagenesis 
Chandley, Ann C. (Miss) Ph.D. Research Assistant. Recombination, mutagenesis 

Norwich, England: John Innes Institute, Dept. of Genetics 
Tel. No. NORWICH 52571 

Harrison, B. J. 

Reading, England: University of Reading, Dept. of Zoology 
Tel. No. 85234 

Holt, A.C.E. (Mrs.) Ph.D. 
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Sheffield, England: The University, Department of Genetics 

Belt, A. L. (Miss) B.Sc. Graduate student. Physiological genetics of melanotic tumors. 
Boam, T. B. Curator of Stocks 
Burnet, B. Ph.D. Lecturer. Physiological and developmental genetics. 
Chambers, C. (Miss) Experimental assistant. Cytology 
Goulbourn, J. M. (Miss) Graduate student. Salivary chromosomes. 
Hartmann-Goldstein, I. J. Ph.D. Lecturer. Cytology: heterochromatin and puffing. 
Relton, J. (Mrs.) Experimental assistant. Germ-free culture. 

Sheffield, England: University of Sheffield, Department of Psychology 
Tel. No. 78555 Ext. 109 

Brown, Leslie (Miss) Laboratory Technician. Behaviour genetics 
Connolly, Kevin J. University lecturer. Behaviour genetics, evolution. 
Cook, Robert J. Graduate student. Behaviour genetics, endocrinology 
Sewell, David Research Worker. Behaviour genetics, mutants, evolution. 

Swansea, Glamorgan: University College of Swansea, Department of Genetics, Singleton Park, 
Swansea 
Tel. No. Swansea 25678 

Beardmore, J. A. Ph.D. Professor. Evolutionary Genetics. 
Birley, A. M.Sc. Graduate student. Selection modes 
Leonard, Susan Technician 
Long, T. M.Sc. N.S.F. Pre-doctoral Fellow. Environmental variation. 
Urbischek, E. F. Curator of Stocks 

York, England: University of York, Dept. of Biology 
Tel. No. 59861 	Ext. 5855 

Grainger, Jacky (Miss) Technician 
Metcalfe, Judith Anne (Miss) Dr. Deve1nmnl - 1 (--’-" 

GREECE 

Athens: College of Agriculture, Department of Genetics 
Tel. No. 364-984 and 360-680 

Alevisos, Vassily Stockkeeper 
Diamantopoulou, Elefteria Assistant. Population genetics 
Zouros, Elefterios Ph.D. Population genetics. Enzyme polymorphisms. 
Krimbas, Costas B. Ph.D. Population genetics, enzyme polymorphisms, chromosomal polymorphism. 
Tsacas, Spyros Ph.D. Population genetics, enzyme polymorphisms. 

Thessaloniki: University of Thessaloniki, Dept. of General Biology 

Kanellis, A. Professor. Head of Department. General genetics. 
Marakis, S. B.Sc. Assistant. Population genetics. 
Pelecanos, M. Ph.D. First Assistant in Research. Induced mutagenesis. Population genetics. 
Pentzos-Daponte, A. Dr. Assistant in Research. Population genetics. 
Triantaphyllidis, K. B.Sc. Assistant. Population genetics. 

INDIA 

Bareilly, Izatnagar: Indian Veterinary Research Institute, Dept. of Animal Genetics 
Tel. No. 4333 

Skaki, Chakravarti (Mrs.) M.V.Sc. Quantitative Genetics (egg production) 
Gore, A. K. M.V.Sc. Quantitative genetics (egg production) 
Prabhu, S. S. Ph.D. Quantitative genetics (egg production) 
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Bhagalpur 7: Bhagalpur University, Dept. of Zoology, Drosophila Laboratory 

Jha, A.P. Ph.D. Lecturer. Population genetics; ananassae. 
Mishra, M. M.Sc. C.S.I.R. Research Fellow. Darwinian fitness; ananassae 
Prasad, S. M.Sc. C.S.I.R. Research Fellow. Chromosome polymorphisms ananassae. 
Rahman, Z. M.Sc. Salivary gland chromosomes; malerkotliana. 
Singh, V. M.Sc. B.S.U.C. Research Fellow. Interaction viabilities of inversions; ananassae. 

Calcutta 19: University of Calcutta, Department of Zoology, Cytogenetics Laboratory 
Tel. No. 47-5144 

Banerjee, Manja B.Sc.(Hons) Radiation mutagenesis. 
Chattopadhyay, Sankar N. M.Sc. AEET Research Fellow. Gene physiology and chemical mutagenesis. 
Das, Asoke K. M.Sc. Developmental genetics and crossing over in ananassae. 
Datta, Rajat K. M.Sc. C.S.I.R. Research Fellow. Developmental genetics. 
Dutta Gupta, A. K. M.Sc. Cytogenetics and salivary gland chromosomes. 
Ganguly, Ranjan K. B.Sc.(Hons) Developmental genetics. 
Gupta, Ramesh C. B.Sc.(Hons) Crossing over in male. 
Lahiri, Sunanda B.Sc.(Hons) Radiation mutagenesis 
Lakhotia, Subhash C. M.Sc. U.G.C. Research Fellow. Gene physiology 
Mitra, Nivedita M.Sc. U.G.C. Scholar. Developmental genetics. 
Mukherjee, A. S. Ph.D. Lecturer. Developmental genetics and gene physiology 
Pal, Tapan K. M.Sc. Gene physiology 
Rai Chaudhuri, Anjana M.Sc. U.G.C. Research Fellow. Developmental genetics. 
Sanyal, Charu Technician 
Sen, Lipi M.Sc. Gene physiology 

Chandigarh, Union Territory: Panjab University, Dept. of Zoology 

Parshad, R. M.Sc. (Hons) Ph.D. Lecturer in Zoology. Taxonomy and Genetics 
Sharma, G. P. Ph.D. Professor and Head of Department. Cytology, cytogenetics and genetics. 
Singh, A. M.Sc.(Hons) Research Fellow. Cytology and Taxonomy 

New Delhi: Indian Agricultural Research Institute, Division of Genetics 
Tel. No. 581138 

Chopra, V. L. Ph.D. Biochemical geneticist. Chemical mutagenesis. 
Jam, H. K. Ph.D. Head, Division of Genetics, Cytology and Cytogenetics 
Prakash, R. M.Sc. Research Assistant. Mutagenesis. 
Sharma, R. P. M.Sc. Assistant Geneticist, Mutagenesis and recombination 
Skukia M.Sc. Graduate student. Mutagenesis. 
Swaminathan, M. S. Ph.D. Director, I.A.R.I. Cytogenetics and Radiation genetics. 

Varanasi 5: Banaras Hindu University, Department of Zoology 

Gupta, J. P. 	Ph.D. Senior Research Fellow. Drosophila taxonomy. 
Jacob, Mercy (Miss) M.Sc. Research Scholar. Radiation protection. 
Kale, P. G. 	Ph.D. Lecturer. Male crossing over -ananassae. 
Ray-Chaudhuri, S. P. Ph.D. F.N.I. Professor and Head of Department. Radiation and cytogenetic 
Sarkar, D. N. 	B.Sc. Curator of Stocks 
Saraswathy, T. (Miss) Research Scholar. Salivary chromosomes -ananassae. 
Singh, B.N. 	M.Sc. Research Scholar. Salivary chromosomes - ananassae. 
Vasistha, H.C. Ph.D. Senior Research Fellow. Chemical mutagenesis. 

ISRAEL 

Jerusalem: Hebrew University of Jerusalem, Laboratory of Genetics 
Tel. No. 35291 

Baker, Shula (Mrs.) Laboratory Assistant 
Broit, Miriam (Miss) Laboratory Assistant 
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Cohen, Arnon Research student. Induced Recombination. 
Falk, Raphael 	Ph.D. Associate Professor. Genetic analysis of the chromosome. 
Feldman, Z. (Miss) Student 
Friedberg, Esther (Mrs.) Technician 
Goldschmidt, Elizabeth Ph.D. Professor. Induced chromosome breakage. 
Kasir, Y. (Miss) Student 
Lifschytz, Eliezer 	Ph.D. Fine structure of induced mutations. 
Orevi, N. Student. Fitness of heterozygotes for lethals. 
Shamay, Ehud 	M.Sc. Assistant. Fine structure analysis of mutations. 
Voss, Ruth (Miss) 	M.Sc. Assistant. Analysis of Back-Mutations. 

Italy 

Milan: University of Milan, Institute of Genetics 
Tel. No. 230823 

Bairati, A. M.D. Assistant. Electron microscopy of Drosophila cells. 
Barigozzi, C. D.Sc. Professor of Genetics - Director. Tissue culture, DNA replication. 
Dolfini, S. (Miss) D.Sc. Assistant. Cultivation in vitro of Drosophila cells. 
Elalfer, C. (Miss) D.Sc. Assistant. Cultivation in vitro of Drosophila cells. 
Ottaviano Gottardi, A. (Mrs.) D. Sc. Assistant. Cultivation in vitro of Drosophila cells. 
Razzini, A. Technician. Curator of Stocks. 

JAPAN 

Chiba: National Institute of Radiological Sciences, Division of Genetics 
Tel. No. 0472 - 51-2111 	Ext. 271-277 

Hama, Hiroko (Miss) Dr. Research member. Microbial genetics. 
Inagaki, Eiichi B.A. Research member. Radiation and chemical mutagenesis of Drosophila 

and Bombyx 
Machida, Isamu Research Assistant. Physical and chemical mutagenesis of Drosophila and 

Bombyx 
Murata, Motoi M.A. Research member. Population genetics and radiation genetics of D. 

melanogaster 
Nakai, Sayaka Dr. Chief of 1st Lab. Microbial genetics 
Nakanishi, H. Yu Dr. Research member. Cytology 
Nakao, Yoshio Dr. Head of Division. Physical and chemical mutagenesis of Drosophila and 

Bombyx. 
Nei, Masatoshi Dr. Chief of 2nd Lab. Population genetics; theoretical 
Ogawa, Akiko (Miss) B.S. Research Member. Physical and chemical mutagenesis of 

Drosophila and Bombyx 
Saeki, Tetsuo B.A. Research member. Microbial genetics 
Saito, Chieko Research Assistant. Cell physiology 
Tobari, Izuo Dr. Research Member. Population genetics and radiation genetics of D. melanogaster. 
Watanabe, Ikuo Dr. Research Member. Cell physiology 

Hiroshima 730: Hiroshima University, Faculty of Science, Zoological Laboratory 
Tel. No. 41-1221 Ext. 448 

Ikebuchi, M. Undergraduate student. Population genetics 
Ito, K. (Miss) Graduate student. Mutation 
Minamori, S. Dr. Assistant Professor. Population genetics, infection. 
Sugimoto, K. (Miss) Technical assistant. 

Kobe (Okamoto): Konan University, Dept. of Biology 
Tel. No. 43-4341 Ext. 286 

Hirose, Y. (Mrs.) Research Assistant. Developmental genetics 
Kaji, S. Dr. Professor. Developmental genetics. 
Takaya, H. Dr. Professsor. Phenocopy 
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Kobe: Kobe University, Faculty of Science, Dept. of Biology 
Tel. No. 87-5131 Ext. 2181, 2178 

Fujii, S. Dr. Professor. Chromosomal aberrations, salivary chromosome, developmental genetics. 
Kanehisa, T. Dr. Assistant Professor. Molecular genetics 
Kawabe, M. Dr. Assistant Professor. Developmental genetics. 
Kishimoto, Y. (Miss) Technical Assistant and Curator of Stocks. 
Kitazume, Y. Dr. Research member. General genetics 
Maeda, Y. Research member. Mutation, physiological genetics. 

Matsue: Shimane University, Faculty of Science, Biology Department 
Tel. No. (21) 7100 

Ken-Ichi Wakahama D.Sc. Associate Professor. Cytogenetics, evolution. 

Misima: National Institute of Genetics, Depts. of Morphological 
Biochemical (B), Applied (A), Population (Po) genetics. 
Tel. No. (Misima) 75-0771 Exts. 261(M). 236(P), 313(B) 

Physiological (P 

223(B) 343(Po) 

lyama, S. Dr. Head of Laboratory. Population genetics; selection (A) 
Kawanishi, M. Technical Assistant. Curator of Stocks (P) 
Kimura, M. Dr. Head of Department. Population genetics; theoretical (Po) 
Kuroda, Y. Dr. Head of Laboratory. Developmental genetics; tissue culture of embryonic 

cells and imaginal disc cells (M) 
Maryama, T. Ph.D. Research Member. Population genetics; theoretical (Po) 
Masuda, H. (Miss) Technical Assistant (A) 
Minato, K. M.Sc. Research Member. Developmental genetics; tissue culture (M) 
Murakami, A. Dr. Research Member. Radiation genetics (M) 
Nawa, S. Dr. Head of Laboratory. Biochemical genetics; pteridine and nucleic acid (B) 
Ohta, T. Ph.D. Research Member. Population genetics; theoretical (P0) 
Oshima, C. Dr. Head of Department. Population genetics; insecticide resistance and deleterious 

genes in natural population (P) 
Sakai, K. I. Dr. Head of Department. Population genetics; selection (A) 
Tokuda, T. (Miss) Technical Assistant (M) 
Watanabe, T. K. M.Sc. Research Member. Population genetics; deleterious genes in natural 

population and SD (P) 
Yamada, M. A. M.Sc. Research Member. Biochemical genetics; nucicie acid (B) 
Yasuda, N. Ph.D. Research Member. Population genetics; statistical (Po) 

Nagasaki: Nagasaki University School of Medicine, Department of Genetics 
Te. No. (0958) 44-2111 	Ext. 322 

Honda, Y. (Miss) Technical Assistant 
Ichimaru, K. (Miss) Technical Assistant 
Kawaguchi, M. (Miss) Technical Assistant 
Kawaharada, M. Graduate Student. Cytogenetics. 
Mori, S. (Miss) Technical Assistant 
Ohki, K. Research Assistant. Cytogenetics. 
Shiomi, T. Dr. Professor, Head of Department. Radiation mutagenesis, physiological genetics, 

and human genetics. 
Tomonaga, K. (Miss) Technical Assistant 
Yoshikawa, I. Research Assistant. Radiation mutagenesis and quantitative characters. 

Nagoya: Nagoya University, Faculty of Agriculture, Dept. of Animal Genetics 
Tel. No. 781-5111 	Ext. 6277 

Fujio, Yoshihisa Dr. Sd. Instructor. Embryological genetics 
Kondo, Kyoji Dr. Agric. Professor. Embryological genetics 
Nozawa, Ken Dr. [gric. Assistant Professor. Population genetics 
Tomita, Takeshi Dr. Agric. Instructor. Biochemical genetics. 
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Osaka-530: Osaka University, Medical School, Department of Genetics 
Tel. No. Osaka 443-5531 	Ext. 268-271 

Elashinotsume, T. (Mrs.) Technical Assistant 
Hayashi, K. (Miss) Technical Assistant and curator of Musca stocks 
1-lijikuro, S. (Miss) Graduate student. Biochemical genetics. 
Hiroyoshi, T. Dr. Research Associate. Genetics and Biochemistry of Musca. 
Kikkawa, H. Dr. Professor. Head of Department. Biochemical genetics; problems of insecticide 

and chemosterilant resistance. 
Kono, S. (Miss) Technical Assistant and curator of Musca Stocks. 
Nagatani, T. (Miss) Curator of Drosophila stocks. 
Ogita, Z. Dr. Instructor. Biochemical genetics. 
Okuno, T. (Miss) Technical Assistant and curator of Drosophila stocks. 
Seki, T. Dr. Assistant Professor. Biochemical genetics. 

Sakado Machi, Saitama-Ken: Josai University, Faculty of Science, Dept. of Chemistry 

	

Tel. No. 81-2233-2235 	Ext. 320 

Narise, Takashi Dr. Assistant Professor. Population genetics, migration, competition and 
behaviour 

Sakai: University of Osaka Prefecture, Department of Biology 
Tel. No. (52) 1161 Ext. 312 

Nakashima-Tanaka, E. Dr. Lecturer. Genetics of resistance. Developmental genetics. 
Ogaki, M. Dr. Professor. Genetics of resistance. Radiobiology. 

Sapporo: Hokkaido University, Faculty of Science, Department of Zoology 
Tel. No. 0122-71-2111 Ext. 3522, 2752 and 2995 

Kaneko, A. D.Sc. Research Assistant 
Makino, S. D.Sc. Professor 
Momma, E. D.Sc. Assistant Professor 
Shima, T. D.Sc. Research Assistant 
Takada, H. D.Sc. Professor (Sapporo University) 
Takahashi, Y. Graduate student 
Tokumitsu, T. Research Assistant 

Tokyo, 158: Tokyo Metropolitan University, Dept. of Biology 
Tel. No. Tokyo 717-0111 Ext. 360, 369,371 

Ebitani, N. Graduate student. Biochemical population genetics. 
Fukatami, A. Guest Investigator. Chromosome and enzyme polymorphism. 
Hihara, F. Graduate student. Morphology, taxonomy, ecology 
Hihara, Y. K. (Mrs.) Graduate student. Segregation distortion. 
Ikeda, H. Dr. Instructor. Population genetics. (On leave 1968-69, Washington University, 

St. Louis, USA) 
Ito, S. (Miss) Graduate student. Cytology 
Kitagawa, 0. Dr. Instructor. Population genetics, speciation. 
Kosuda, K. Graduate student. Population genetics. 
Kurokawa, H. Dr. Assistant Professor. Cytogenetics and evolution. 
Moriwaki, D. Dr. Professor. Population genetics, gene analysis, male crossing-over. 
Nakagawa, K. (Miss) Graduate student. Enzyme polymorphism. 
Narise, S. (Mrs.) Dr. Guest Investigator. Biochemistry of isozymes. 
Oguma, Y. Graduate student. Male crossing over. 
Ohba, S. Dr. Assistant Professor. Enzyme polymorphism, ecological population genetics. 
Okada, T. Dr. Professor. Morphology, taxonomy, ecology. 
Sasaki, F. (Miss) Graduate student. Esterase isozyme. 
Tobari, Y. N. (Mrs.) Dr. Instructor. Population genetics. 
Tonomura, Y. (Mrs.) Guest Investigator. Salivary gland chromosomes. 
Tsuno, K. Graduate student. Enzyme polymorphism. 
Yamaguchi, 0. Graduate student. Chromosomal polymorphism. 
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Yamamoto, M. Guest Investigator. Morphological variation. 
Yamazaki, H. I. (Mrs.) Guest Investigator. Biochemistry. 

KOREA 

Kwang j u, Chonnam: National Chonnam University, Dept. of Biology 
Tel. No. Kwangju (2) 4261-7 

Chung, Chung Uhi Research Assistant. Drosophila Taxonomy, Curator of Stocks 
Kim, Ki Won Associate Professor. Drosophila taxonomy, cytogenetics. 
Park, Myung Sam Assistant Professor. Biochemical genetics. 
Rha, Chul Ho. 	Graduate student. Drosophila taxonomy 
Wui, In Sun Assistant Professor. Cytogenetics. 

Seoul: Chungang University, College of Science and Engineering, Department of Biology 

Chang, D. H. (Mrs.) Research Assistant. Cytology 
Choo, J. K. Research Assistant. Population genetics. 
Chung, J. Y. Research Assistant. Geographical survey. 
Lee, B. W. Research Assistant. Population genetics. 
Lee, C. S. Lecturer. Cytology 
Lee, T. J. Dr. Professor. Population genetics. 

Seoul: Ewha Womans University, College of Education, Dept. of Science Education 
Tel. No. 33-0151, - 0152, ... , - 0159 

Chung, Yong-Jai Ph.D. Professor. Chairman. Population genetics. 
Kang, Soon-Jah (Miss) M.S. Research Assistant. SD analysis 

Seoul: Seoul National University, Dept. of Zoology 
Tel. No. 72-6796 

Kang, Yung Sun D.Sc. Professor. Cytogenetics 
Lee, Chung Choo M.Sc. Lecturer. Genetics 
Moon, Kwang Woong M.Sc. Research Assistant. Cytogenetics. 

Seoul: Sungkyunkwan University, Department of Biology 

Sung, Kee C. M.Sc. Instructor. Population genetics 
Tae, Hyo S. B.Sc. Laboratory Assistant 

Seoul: Yonsei University, Coil 
	of Medicine, Medical Genetics Laborator: Dept. of 

Physiology. 
Tel. No. 32-0161 Ext. 12 or 44. 

Lthn, Jai Young, M.D., M.S. Research Fellow. Assistant Professor. Cytogenetics. 
Jhin, Hong Sung M.S. Research Assistant. Radiation genetics. 
Kim, Won Chung, B.S., M.P.H. Research Assistant. Chemical mutagenesis. 
Shim, Chung Ja (Miss) M.S. Research Assistant. Enzymes. 
Yoon, Jong Sik 	Ph.D. Assistant Professor. Mutagenesis and Biochemical genetics. 

Seoul: Yonsei University, Department of Biology 
Tel. No. 33-0131 

Hong, Ui C. M.Sc. Research Assistant. Population genetics 
Lee, Hyung W. B.Sc. Graduate student. Population genetics. 
Paik, Yong K. D.Sc. Professor. Population genetics and mutagenesis 
Rim, Nak Y. B.Sc. Graduate student. Population genetics. 
Sue, Chang S. (Miss) Laboratory Assistant. 



March 1969 	 Directory - Geographical 	 DIS 44:153 

MEXICO 

Mexico City: National Commission of Nuclear Energy, Genetics Program, Av. Revolucitn #1608-101 
Tel. No. 48-18-96 

De Garay, Alfonso Lean Dr. Director of Program. Human cytogenetics, human population genetics. 
De Garay, Alfonso 	Technician. Population Genetics. 
Flix, Rodolfo 	Biologist. Subdirector of the Program. Mutagenesis and non-disjunction in 

Drosophila. Population genetics. 
Guzmn, Judith (Miss) Biologist. Radiation genetics. 
Guzman, Guadalupe (Miss) Technician. Curator of Drosophila stocks. 
Olvera, Olga (Miss) Biologist. Metabolism in salivary chromosomes. 
Ramirez, Javier Physicist., Radiation genetics and biostatistics. 
Salceda, Victor Biologist. Genetics of irradiated populations. 

NF.TI4VP lANDS 

Haren (Gn): Rijksuniversiteit te Groningen, Genetisch Instituut. 
Tel. No. 05900-45947 

Alink, G. M. Research student. Disruptive and stabilizing selection. 
Boer, I. M. de (Miss) Demonstrator. 
Bos, M. Research Associate. Population genetics. 
Bijlsma, R. Demonstrator. 
Delden, W. van. Ph.D. Research associate. Population genetics, ecological genetics. 
Du Pui, M. L. L. (Miss) Technician 
Emmens-Pieters, J. (Mrs.) Technician 
It Hart-Velt, W. S. (Mrs.) Technician 
Jonker, A. R. (Miss) Research Student. Mutants in cage populations. 
Kooistra, J. Research Associate. Isozymes. 
Minnema, M. H. (Miss) Research student. Disruptive and stabilizing selection. 
Scharloo, W. Ph.D. Research Associate. Evolutionary genetics, developmental genetics. 

Leiden: State University, Department of Radiation Genetics, Wassenaarseweg 62. 
Tel. No. 48333 Ext. 3381 	3386 

Boot-Wassenaar, M. C. (Mrs.) Technical Assistant 
Duyn-Goedhardt, A.van (Mrs.) Technical Assistant 
Crpin-de Jong, T. (Mrs.) Technical Assistant 
Groot-van Stralen, C. Th. de (Mrs.) Technical Assistant 
Hensen, A. E. (Miss) Technical Assistant 
Heystek, A. G. (Miss) Technical Assistant 
Kieft, P. M. Sc. Research Assistant. Fine structure analysis of induced lethals in relation 

to repair. 
Leigh, B. Ph.D. Research Assistant. Stage specificity of induced chromosomal aberrations. 
List, V. v.d. (Miss) Technical Assistant 
Lommerse, M. A. H. (M ss) Technical Assistant 
Loos, M. J. (M ss) Technical Assistant 
Niet, J. P. van der (Miss) Technical Assistant 
Nthel, H. Ph.D. Research Assistant. Radioresistance. 
Rinehart, R. R. Ph.D. Research Scientist. Radiation induced damage in the female germ line. 
Rijnsburger, T. (Miss) Technical assistant. 
Sankaranarayanan, K. Ph.D. Research Scientist. Radiation induced damage in populations and 

female germ line. 
Slimmers, S.A. (Miss) Technical assistant. 
Sobels, F. H. Ph.D. Professor. Repair of radiation-induced damage, differential radiosensitivity 

induction and analysis of isochromosomes. 
Spierings, L. (Miss) Technical assistant. 
Steen, L. van der (Miss) Technical assistant. 
Tates, A. D. M.Sc. Research assistant. Electron microscopy and autoradiography of male germ 

cells. 
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Timer, C. (Miss) Technical assistant. 
Tyoa, F.H.B. 	Technical assistant. 

NORWAY 

Oslo 3: Norsk Hydro’s Institute for Cancer Research, Laboratory for Genetics. 

Chatterjee, Ram Krishna Ph.D. NORAD Fellow. Embryonic radiosensitivity 
Mossige, J. C. (Mrs.) Ph.D. Research Fellow 
Oftedal, Per. dr. philos. Senior geneticist. Spermatogonial radiosensitivity. 

Oslo: University of Oslo, Institute of General Genetics 
Tel. No. 46 68 00 Ext. 9526 

Gledit6ch, Augusta (Mrs.) Curator of Stocks 
Strmnaes, Oistein 	Ph.D. Chairman. Mutation 

SPAIN 

Barcelona: The University, Department of Genetics 
Tel. No. 2214375 

Cama, J. Technical Assistant. Curator of Stocks 
Fontdevila, A. Graduate student. Gene-environment interactions. 
Frutos, R. de (Miss) Graduate student. Chromosomal polymorphism. 
Garcia, M. (Miss) Technical assistant. 
Gonzalez, R. (Miss) Graduate student. Polymorphism in isozymes. 
Hernndez, E. (Miss) Technical assistant. 
Majoral, J. (Miss) Graduate student. Biomass production in D. populations. 
M6nsua, J. L. Research Assistant. Bristles in D. melanogaster populations. 
Moncls, M. (Mrs.) Research Assistant. Ecology and systematics of Drosophila. 
Nogus, R. Graduate student. Gene-environment interactions. 
Prevosti, A. Head of the Department. Professor of Genetics. Population Genetics. 
Ribs, G. (Miss) Assistant. Natural selection. 
Rivera, M. L. (Miss) Graduate student. Chromosome inversions and linkage in D. subobscura. 

SWEDEN 

Stockholm: University of Stockholm, Institute of Genetics 
Tel. No. 34 08 60 Ext. 267 

Eiche, Andrievs. Fil. lic. Research Assistant. Population genetics and mutations. 
Landner, Lars Fil. lic. Research assistant. Recombination. 
LUning, K. G. Ph.D. Professor. Director of the Institute. Population genetics. 
Magnusson, Jan Fil. kand. Research Assistant. Genetic effects of pesticides. 
Montelius, Inge Fil. lic. Research Assistant. Population genetics. 
Nilsson, Bent (Mrs.) Fil. kand. Research Assistant. Genetic effects of pesticides. 
Ramel, Claes 	Ph.D. Research Associate. Interchromosomal effects, genetic effects of 

pesticides. 
Valentin, Jack Fil. lic. Research Assistant. Recombination. Curator of stocks 
Ytterborn, Karl H. Ph.D. Research Associate. Population genetics. 

Ume: University of Ume, Institute of Biology, Department of Genetics 

Eriksson, Marganeta, Ph.K. Assistant. Melanogaster, physiological genetics. 
Holmgren, Paul Ph.D. Lecturer. Physiological genetics, plastids. 
Krikortz, Margareta 	Laboratory assistant 
Lambertsson, Andrew Ph.K. Biochemical genetics. 
Montell, Ingvar Ph.K. Biochemical genetics. 
Olofsson, Elisabeth 	Technical Assistant. Curator of Stocks 
Persson, Kurt Ph.K. Assistant. Melanogaster, population genetics, salivary cnnomosomes. 
Rasmusson, Bertil Ph.D. Professor. Head of the Department. pseudoalleles, isozymes. 
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Rasmuson, Marianne Ph.D. Assistant Professor. Population genetics, quantitative genetics. 
Svahlin, Helena Ph.K. Assistant. Coil, physiological genetics, resistance. 
Svensson, Iwa. Laboratory Assistant 
S5dergren, Agneta Ph.K. Lecturer. Melanogaster, physiological genetics. 

SWITZERLAND 

Zurich (8006).: Swiss Federal Institute of Technology, Department of Zoology 
Tel. No. (051) 32 73 30 

Graf, Ulrich Graduate student. Radiation genetics 
Leuthold, Urs. Graduate student. Radiosensitivity of different genotypes 
LUtolf, Hans-Urs. Graduate student. Radiosensitivity of female germ line 
Matter, Bernhard Graduate student. Chemical radioprotection 
Mollet, Peter Graduate student Chemical mutagenesis 
Ulrich, Hand Ph.D. Professor 	Head of Department. Radiobiology 
WUrgler, Freidrich E. Ph.D. Research Assistant. Radiobiology 

ZUrich: Zoologisches Institut u. Museum der Universitat 
Tel. No. 051-3461 43 

Bbchli, Gerhard Graduate student. Taxonomy 
Baumann, Peter Graduate student. Protein synthesis. 
Burla, Hans Ph.D. Professor. Genetics of D. subobscura. 
Chen, Pei Shen Ph.D. Professor. Physiology and development 
DUbendorfer, Andreas Graduate student. Imaginal discs. 
Frei, Hansj5rg 	Graduate student. Genetics of D. subobscura. 
Gerhart, John C. Ph,D. Research guest. Imaginal discs. 
Hadorn, Ernst Ph.D. Professor. Developmental and biochemical genetics; lethals. 
Hanimann, Franziska Assistant. Amino acids and peptides. 
Htirlimann, Rolf Graduate student. Protein synthesis. 
Jungen, Hans Ph.D. Inversion polymorphism in D. subobscura. 
Kobelt, Doris 	Technician 
Kubli, Eric Graduate student. Nucleic acids. 
Perrin, Max Graduate student. Chaetotaxis. 
Risch, Peter Graduate student. Inversion polymorphism in D. subobscura. 
Schubiger, Gerold Ph.D. Imaginal discs. 
Schubiger, Margrit Ph.D. Development. 
Tobler, Heinz 	Ph.D. Assistant. Imaginal blastemas. 
Ulrich, Eduard Graduate student. Cell mosaics. 
Wasserman, Marvin Ph.D. Professor. Research guest, N.S.F. Science Faculty Fellow 

UNITED ARAB REPUBLIC 

Alexandria: Alexandria University, Faculty of Agriculture, Dept. of Genetics 
Tel. No. 71863 

Abou-Youssef, A. M. (Miss) M.Sc. Graduate student. Competition and migration. 
Afiffi, E. M. 	M.Sc. Graduate student. Competition. 
Borai, F. M. B.Sc. Graduate student. Competition. 
Dawood, M. M. Ph.D. Assistant Professor. Competition. 
El-Helw, A. (Miss) B.Sc. Graduate student. Selection. 
Emara, M. K. B.Sc. Graduate student. Genetic load 
Gazal, M. (Miss) B.Sc. Graduate student. Selection 
Hablas, A. A. B.Sc. Graduate student. Competition 
Ibrahim, S. (Dipl. Agric.) Technician 
Masry, A. M. M.Sc. Graduate student. Polymorphism in natural populations. 
Mourad, A. M. Ph.D. Lecture. (on leave at Bagdad University, Iraq) 
Roushdy, S. B.Sc. Graduate student. Genetic variance and inbreeding. 
Sarhan, N. (Miss) B.Sc. Graduate student. Selection 
Shoueb, Y. (Dipl. Agric.) Technician 
Soroor, A. A. M.Sc. Graduate student. Selection 
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Tantawy, A. 0. Ph.D. D. Sc. Professor. Population genetics. 
Wakil, H. A. B. Sc. Graduate student. Competition. 
Youssef, M. K. 	B.Sc. Graduate student. Competition. 

VENEZUELA 

Barquisimeto: Universidad Centro-Occidental, Dept. of Biologia 

Hunter, Alice Ph.D. Physiology, taxonomy and evolution of Drosophila. 

GEOGRAPHICAL DIRECTORY 

UNITED STATES 

Albany, N.Y., 12203: State University of N.Y. at Albany, Dept. of Biological Sciences. 
Tel. No. (518) 457-3300 

Muckenthaler, Florian A. Ph.D. Assistant Professor. Oogenesis and development. 

Albuquerque, New Mexico 87106: The University of New Mexico, Dept. of Biology. 
Tel.No. (505) 277-5140 & 277-2743 

Griffin, James D. Part-time Technical Assistant. 
Johnson, William W. Ph.D. Assistant Professor. Population Genetics 
Kirchgessner, Thomas L. M.S. NSF Trainee. Cytogenetics. 

Alliance, Ohio 44601: Mount Union College, Dept. of Biology. 
Tel. No. (216) 821-5320 	Ext. 62 

Blount, J. L. 	Ph.D. Professor, Chairman. Mutagenesis, longevity. 

Ames, Iowa 50010: Iowa State University, Dept. of Genetics. 
Tel. No. (515) 294-3908 

Day, John W. M.A. Graduate Student. Chromosome pairing and recombination 
Hollander, W. F. Ph.D. Professor. General genetics 
Masterson, J. E. M.A. Instructor. SD segregation, dor locus, rec mutants 
Procunier, Douglas M.Sc. Graduate Student. Temperature sensitivity and fine structure. 
Weinmann, R. S. M.A. Graduate Student. Biochemical genetics. 
Welshons, W. J. 	Ph.D. Professor. Gene structure, cytogenetics. 

Amherst, Mass. 01002: Amherst College, Dept. of Biology. 
Tel. No. (413) 542 - (see individual numbers below) 

Casey, Mrs. Lucy. Stock keeper and research assistant. 2087 
Hexter, W. M. Ph.D. Professor. Genetics fine structure. 2063 
Ives, P. T. Ph.D. Faculty Research Associate. Ecological genetics. 	2087 

Plough, H. H. 	Ph.D. Professor Emeritus. Evolution. 2067 
Russell, Mrs. Phyllis. Research Assistant. 
Tiffany, Miss Barbara. Technical assistant 
Yost, H. T. Jr. Ph.D. Professor. Cytogenetics 2462 
Zimmerman, W. F. Ph.D. Assistant Professor. Physiology 2073 

Amherst, Mass. 01002: University of Massachusetts, Dept. of Zoology. 
Te. No. (413) 545-2618 

Mange, A.P. 
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Ann Arbor, Michigan 48104: University of Michigan, Cytog enetics Laboratory of Carnegie 
Institution of Washington, De )artment of Zoolo 
Tel. No. (313) 764-1454 

Gay, Helen (Miss) Ph.D. Staff Member, C. I. W., Professor of Zoology, University of Michigan. 
Cytology, cytogerietics, cytochemistry; fine structure of chromosomes. 

Gerlach, Karen (Miss) Part-time Technical Assistant and Stockkeeper. 
Hardjosworo, Peni (Mrs.) M.S. Research Assistant. Cytology, cytochemistry. 
Kaufmann, Berwind P. Ph.D. Professor Emeritus. Cytology, cytogenetics, cytochemistry; fine 

structure of chromosomes. 
Klein, Diana (Miss) Part-time Technical Assistant. 
Perreault, William J. M.A. NIH Predoctoral Trainee. Biochemical analysis of chromosomes. 
Petersen, Karen (Miss) M.A. NIH Predoctoral Trainee.. Cytochemical and cytogenetic analysis 

of heterochromatin. 

Williams, Sarah (Miss) M.S. NIH Predoctoral Trainee. Biochemical analysis of basic proteins 
during development. 

Ann Arbor, Michigan 48104: University of Michigan, Dept. of Zoology. 
Tel. No. (313) 764-1492 

Friedman, Thomas B. Graduate Student. NIH Trainee. Developmental genetics; w. 
Nash, William 	Graduate Student. NIH Trainee. Developmental genetics; dor. 
Rizki, Rose M. Research Associate. Developmental genetics; wing. 
Rizki, T. M. Professor. Developmental genetics; fat body. 

Arlington. Texas 76010: University of Texas at Arlington. Dełt. of Blob 
Te. No. (817) CR5-3211 Ext. 283 

McCrady, William B. Ph.D. Associate Professor. Cytoplasmic Inheritance. 

Athens, Georgia 30601: University of Georgia, Dept. of Zoology. 
Tel. No. (404) 542-3310 

Bleecker, Walter M. B.A. Research Assistant. Primary structure of isozymes. 
Thompson, Peter E. Ph.D. Professor. Chromosomal organization and recombination; segregation 

distortion; hemoglobins of Chironomus. 

Austin, Texas 78712: The University of Texas at Austin, Dept. of Zoology, Genetics Foundation: 
Tel. No. (512) 471-7158 

Byers, Trudy E. (Miss) B.A. Graduate Student 
Caldwell, Tern L. (Mrs.) Technical Assistant. Population genetics. 
Denell, Margaret T. (Mrs.) B.A. Research Assistant. Quantitative, population genetics. 
Denell, Robin E. M.A. NIH Training Grant Predotoral Fellow. 
Faberge’, A. C. Ph.D. Lecturer, Research Scientist. General genetics, fine structure analysis. 
Forrest, Hugh S. Ph.D. Professor. Biochemical genetics. 
Gerstenberg, Virginia L. (Mrs.) B.A. Research Assistant. Cytogenetics, evolution. 
Gillen, Alice Kenyon (Mrs.) Ph.D. Assistant Professor. Population genetics. 
Gillespie, John H. B. A. NIH Training Grant Predoctoral Fellow. 
Harget, C. Margaret (Mrs.) B.S. 	Research Assistant. Drosophila genetics. 
Huang, Shiu Lan M.S. Graduate Student. 
Judd, Burke H. 	Ph.D. Associate Professor. Gene organization and function. 

(on leave, U. S. Atomic Energy Commission, Washington, D. C.). 
Kaneshiro, Kenneth Y. M.S. Graduate Student. 
Kaufman, Thomas C. B.A. NIH Training Grant Predoctoral Fellow. 
Klekar, Andrea (Miss) B.A. NIH Training Grant Predoctoral Fellow. 
Kojima, Ken-ichi Ph.D. Professor. Population genetics. 
Kok, Lettie (Mrs.) B.S. Technical Assistant. Developmental genetics. 
Laird, Charles D. Ph.D. Assistant Professor. Molecular genetics. 
Lin, Fei-Jann B.S. Graduate student. 
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Lindsay, Hazel A. (Miss) Research Assistant. Biochemical and cytogenetics. 
Lundelius, Judith (Mrs.) M.A. Research Assistant. Gene organization and function. 
Medrano, Susan (Mrs.) B.A. Research Assistant. Population genetics. 
Murphy, Johnnie P. B.A. Research Assistant. Evolution, Hawaiian Drosophila. 

(on leave at University of Hawaii, Honolulu). 
Nair, P. S. Ph.D. Research Associate. Population genetics. 
Okada, Toyohi Ph.D. Visiting Investigator. Morphology, taxonomy, ecology. 

(on leave from Tokyo Metropolitan University) 
Oliver, Clarence P. Ph.D. Professor. Developmental genetics. 
Peeples, E. Edward Jr. Ph.D. Research Associate. Developmental genetics. 
Phillips, John Ph.D. Rosalie B. Mite Postdoctoral Fellow. Biochemical Genetics. 
Reichert, David F. 	B. A. NIH Training Grant Predoctoral Fellow. 
Resch, Kathleen M. (Miss) B.A. Research Assistant. Evolution, Hawaiian Drosophila. 
Richardson, Richard H. Ph.D. Associate Professor. Quantitative, population genetics, ecology. 
Sanders, Patricia F. (Miss) B.A. Graduate Student. 
Sechler, Joan (Mrs.) Technical Assistant. Population Genetics. 
Shannon, Mary Parker (Mrs.) Ph.D. Research Associate. Developmental genetics. 
Shelton, Ernest E. Ph.D. Welch Foundation Postdoctoral Fellow. Biochemical genetics. 
Shen, Margaret W. (Mrs.) M.S. Research Assistant. Cytology. 
Voelker, Robert A. M.S. NIH Training Grant Predoctoral Fellow. 
Wheeler, Marshall R. Ph.D. Professor. Taxonomy, evolution. 
Wilson, Florence D. (Mrs.) B. A. Research Assistant. Cytogenetics, evolution 
Wing, Myrtle (Mrs.) B.A. Research Assistant. Population genetics. 
Yang, Hel Lee (Mrs.) M.A. Graduate Student. 

Baltimore, Maryland 21218: The Johns Hopkins University, Dept. of Biology. 
Tel. No. (301) H07-3300 Ext. 669 

Anderson, Michael. A.B. Graduate Student. Alcohol dehydrogenase. 
Borack, Leonard. Ph.D. Postdoctoral Fellow. Enzymology. 
Dickinson, William. A.B. Graduate Student. Aldehyde oxidase. 
Fox, David. M.A. Graduate Student. Alcohol dehydrogenase. 
Rechsteiner, Martin. A.B. Graduate Student. Lactate dehydrogenase and Cy-glycerol phosphate 

dehydrogenase. 
Schabtach, Eric. B.Sc. Instructor. Electron microscopy of imaginal disks. 
Sofer, W. H. Ph.D. Assistant Professor. Alcohol dehydrogenase. 
Ursprung, H. Ph.D. Professor. Enzymology, Imaginal disks. 
Wehman, H. J. B.S. Graduate Student. Imaginal disks. 

Baton Rouge, Louisiana 70803: Louisiana State University, Dept. of Zoology and Physiology 
Tel. No. (504) 388-3870 

Bishop, Jack B. B.A. Graduate Student. Mutagenesis. 
Bishop, Sky (Mrs.) B.A. Research Assistant 
Lee, William R. Ph.D. Associate Professor. Mutagenesis 
Nardin, Helen (Mrs.) B.A. Research Associate. 
Sega, Gary A. M.S. Graduate Student. Mutagenesis 
Templet, Paul M.S. Graduate Student. 
Williams, John III 	M.S. Graduate Student. 

Bellingham. Washington 98225: Western Washington State College. Dept. of Biolo 
Tel. No. (206) 734-8800 Ext. 1776 

Aumiller, Linda (Mrs.) Helper 
Carr, Susan (Miss) Research Assistant 
Erickson, John Ph.D. Assoicate Professor. Meiotic drive 

Berkeley. California 94720: University of California. Dept. of Zoology 
Tel. No. (415) 642-2919 

Hunt, Patricia (Mrs.) A.B. Graduate Student 
Jeffery, Duane M.S. Graduate Student 
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Murphy, Collin (Mrs.) Ph.D. Junior Specialist. Developmental Genetics. 
Ramamurthy, C. M.Sc. Graduate Student 
Stauffer, Henry M.D. Graduate Student 
Stern, Curt Ph.D. Professor, General 
Tokunaga, Chiyoko Ph.D. Research Zoologist. Developmental Genetics. 
Ulrichs, P. Cole (Mrs.) B.S. Laboratory Technician 
Williams, Gabriel M.A. Graduate Student 

Boston, Mass. 02115: Northeastern University, Dept. of Biology 
Tel. No. (617) 437-2260 

Cieri, Joseph M. B.S. Graduate Student. Population Genetics. 
Moyer, Samuel E. Ph.D. Assistant Professor. Population Genetics. 

Bowling Green, Ohio 43402: Bowling Green State University, Mid-America Drosophila Stock 
Center, Dept. of Biology 
Tel. No. (419) 353-8411 Ext. 3085 

Garcia, Maria (Mrs.) Laboratory Animal Technician II. 
Geiger, Mary (Mrs.) Laboratory Animal Technician I. 
Good, Dorothy E. (Miss) M.A. Research Biologist. Cytogenetic analysis of chromosomal 

disarrangements. 
Hunter, Pamela (Mrs.) Undergraduate Assistant. Chemical mutagenesis. 
Hughes, John H. M.A. NSF Pre-doctoral Fellow. Chemical mutagenesis. 
Ito, Takashi Ph.D. Associate Professor and NSF Foreign Scientist Fellow. Ultraviolet 

mutagenesis. 
Konesky, Mary Ann (Mrs.) Laboratory Animal Technician I. 
Murakami, Akio. Ph.D. Assistant Professor. Chemical and ionizing radiation mutagenesis. 
Nicholl, Linda A. (Mrs.) Laboratory Animal Technician II. 
Oster, Irwin I. Ph.D. Professor. 
Oster, Phyllis (Mrs.) Curator of Stocks 
Pausic, Kathleen (Miss) Undergraduate Assistant. Chemical mutagenesis. 
Rangaswamy, Venkata Setty. M.Sc. Pre-doctoral Fellow. Induced crossing over. 
Schechter, Benjamin. Undergraduate Student. Ultraviolet mutagenesis. 
Shoup, JoAnn (Mrs.) Laboratory Animal Technician I. 
Stanley, Janet G. (Miss) B.A. Graduate Assistant. Ultraviolet mutagenesis. 
Strauss, Susan (Miss) Undergraduate Assistant. Radiation mutagenesis. 
Thompson, Marguerite (Mrs.) Laboratory Animal Technician II. 
Waddle, Floyd 	M.A. Pre-doctoral Fellow. Modification of Segregation Distorter (SD) in 

Drosophila melanogaster. 

Buffalo, New York 14222: State University College, Dept. of Biology. 
Tel. No. (716) 862-5008 

Keane, Robert 	B.S. Graduate Student 	Population Genetics 
Missert, Diane (Miss) Laboratory Assistant 
Moisand, Robert M.S. Assistant Professor 	Population Genetics 
Sciandra, Russell 	Undergraduate Research Assistant 
Wright, Charles 	Undergraduate Research Assistant 

Burlington, Vermont 05401: University of Vermont. Dept. of Anatom 
Tel. No. (802) 864-4511 Ext. 258 

Armstrong, Allan R. 	B.S. Research Assistant 
Young, William J. Ph.D. Professor. X-linked dehydrogenases 

Cambridge, Massachusetts 02138: Harvard University, Dept. of Biology. 
Tel. No. (617) 868-7600 Ext. 3940 

Kambysellis, Michael P. Ph.D. Research Fellow. Developmental Genetics 



44:160 	 Directory - Geographical 	 DIS 44 

Canton, New York 13617: St. Lawrence University, Dept. of Biology 
Tel. No. (315) 379-5011 and 379-5295 

Ash, William J. 	Ph.D. Associate Professor 

Carbondale, Illinois 62901: Southern Illinois University, Dept. of Zoology 
Tel. No. (618) 453-2544 Ext. 28 

Englert, DuWayne, C. Ph.D. Assistant Professor. 	Population Genetics 
Grossberg, Richard D. B.S. Graduate Student 
Nash, Karen R. B.S. Graduate Student 
Newsome, Jessie M. B.A. Graduate Student 
Wehr, Nancy L. (Mrs.) B.S. Graduate Student 

Chambersburg, Pennsylvania 17201: Wilson College, Dept. of Biology 
Tel. No. (717) 264-4141 Ext. 275 

Holzman, Howard E. M.S. Assistant Professor. 	Microbial Genetics 

Chapel Hill, North Carolina 27514: University of North Carolina, Dept. of Biochemistry and 
the Genetics Curriculum. Tel. No. (919) 966-8304 

Alston, Larry G. Laboratory Helper 
Cordle, Myra S. Research Technician 
Glassman, Edward Ph.D. Professor of Biochemistry and Genetics 
Howard, Lucille A. Ph.D. Postdoctoral Research Associate. Biochemical Genetics 
Moon, Hong Mo Ph.D. Research Associate. Biochemical Changes in RNA Associated with Changes 

in Behavior. 
Rushing, Douglas Ph.D. Postdoctoral Research Associate. Biochemical Genetics: Regulation 

of XDH and other enzymes. 
Smith, Jeanette (Mrs.) Administrative Assistant 

Chapel Hill, North Carolina, 27514: 
Tel. No. (919) 933-2077 

Adams, Sherrill L. (Miss) Graduate Assistant. Developmental Genetics. 
Bischoff, William L. M.S. NIH Predoctoral Trainee. Developmental Genetics 
Darst, Paul R. NDEA Predoctoral Fellow. Developmental Genetics. 
de Witt, Paul. Laboratory helper. 
Elmore, Keith 	Laboratory helper. 
Guilford, W. Bonner 	Honor Student. Developmental Genetics. 
Hiott, Julia K. (Miss) Research Assistant. Developmental Genetics. 
Lucchesi, John C. Ph.D. Associate Professor. Developmental Genetics. 
Newton, Joel A. A.B. 	NIH Predoctoral Trainee. Crossing over. 
Stables, Roger W. Research Technician. Developmental Genetics. 
Whitney, J. Barry, III. A.B. NIH Predoctoral Trainee. Developmental Genetics. 
Whittinghill, Maurice Ph.D. Professor. Physical and chemical mutagens; crossing over; 

cytogenetics. 

Charlotte, North Carolina 28205: University of North Carolina at Charlotte, Dept. of Biology 
Tel. No. (704) 596-5970 Ext. 241 

Hildreth, Philip E. Ph.D. Professor. Developmental Genetics. 

Charlottesville, Virginia 22903: University of Virginia, Dept. of Biology. 
Tel. No. (703) 924-3162; 924-3255 & 924-3402 

Bodenstei, Dietrich Ph.D. Professor. Developmental and physiological genetics. 
Brothers, Linda (Miss) B.A. Graduate student. Biochemical and developmental genetics. 
Chinnici, Joseph B.A. Graduate student. Selection and recombination. 
Falke, Ernst M.A. Graduate student. Biochemical and developmental genetics. 
Morton, Mary D. (Mrs.) Laboratory technician. Biochemical and developmental genetics. 
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Sherald, Allan B.A. Graduate Student. Dosage compensation of enzymes. 
Wright, Theodore R. F. Ph.D. Associate Professor. Biochemical and developmental genetics. 

Temperature sensitive lethals. Myogenesis. 
Ziegler, Myra (Mrs.) B.A. Research Assistant. Developmental and physiological genetics. 

Chicago, Illinois 60637: University of Chicago, Dept. of Anatomy. 
Tel. No. (312) M13-0800 Ext. 3915 

Van Valen, Leigh 	Ph.D. Assistant Professor. Evolution 

Chicago, Illinois 60637: University of Chicago, Dept. of Biology. 
Tel. No. (312) M13-0800 	Ext. 2721 

Baker, William K. Ph.D. Professor. Position effect and developmental genetics. 
Barker, J.S.F. Ph.D. Visiting Professor. Population genetics. 
Boshes, Roger. B.A. Graduate student. Macromolecular synthesis. 
Carmody, George. Ph.D. Postdoctoral fellow. Population genetics. 
Dykhuizen, Daniel E. B.S. Graduate student. Population genetics. 
Figueroa, Joan B.S. Curator of stocks. Research Assistant. Position effect and developmental 

genetics. 
Franklin, Ian Ph.D. Research Associate. Population genetics. 
Gethmann, Richard C. M.S. Graduate student. Chromosome mechanics. 
Hedrick, Philip. M.S. Postdoctoral fellow. Population Genetics. 
Hubby, John L. Ph.D. Associate Professor. Proteins in Drosophila. 
Levins, Richard. Ph.D. Associate Professor. Quantitative ecological genetics. 
Lewontin, Richard C. Ph.D. Professor. Population genetics and ecology. 
Namkoong, Gene Ph.D. Visiting Professor. Population genetics. 
Nix, Carroll. Ph.D. NIH Postdoctoral fellow. Developmental genetics. 
Perez-Davila, Yvette (Mrs.) M.S. graduate student. Developmental genetics. 
Prakash, Satya Ph.D. Research Associate. Population Genetics. 
Spofford, Janice B. Ph.D. Associate Professor. Parental effects, populations. 
Roberts, Richard. B.S. Graduate student. Chromosome mechanics. 
Throckmorton, Lynn H. (Mr.) Ph.D. Associate Professor. Pteridine metabolism and protein 

differences, general Dipteran and Drosophila taxonomy. 
Van Delden, Wilke Ph.D. Postdoctoral fellow. Population genetics. 
Wilson, Jerome Ph.D. Postdoctoral fellow. Population genetics. 
Yamazaki, Tsuneyuki M.S. Graduate student. Population genetics. 

Chicago, Illinois 60680: University of Illinois at Chicago Circle, Dept. of Biological Sciences. 
Tel. No. (312) 663-2576 & 663-2211 

Sherwin, Richard N. M.S. Graduate Student. Research Assistant. Behavior 
Spiess, Eliot B. Ph.D. Professor. Population genetics and behavior. 
Van Valen, Phebe (Mrs.) Ph.D. Assistant Professor. Developmental genetics. 
Yacher, Tina Hirsch (Mrs.) B.S. Graduate student. Research Assistant 

Cleveland, Ohio 44106: Case-Western Reserve University, Dept. of Biology 
Tel. No. (216) 368-3702 

Martin, Alice 0. (Mrs.) M.S. Instructor. 
Steinberg, Arthur G. Ph.D. Professor. Linkage. 

Cleveland, Ohio 44106: Case-Western Reserve University, Developmental Biology Center, 
Dept. of Biology. Tel. No. (216) 368-2704 

Bryant, Peter Ph.D. Post Doctoral Fellow. Developmental genetics. 
Gateff, Elizabeth (Mrs.) M.A. Research assistant. Developmental genetics. 
Poodry, Clifton M.A. Graduate research student. Developmental genetics. 
Postlethwait, John B.A. Graduate research student. Developmental genetics. 
Schneiderman, Howard A. Ph.D. Kirtland Professor of Biology. Developmental genetics. 



44:162 
	

Directory - Geographical 
	

DIS 44 

Cleveland, Ohio 44115: Cleveland State University, Dept. of Biology 
Tel. No. (216) 771-0250 Ext. 350 

Anderson, Nancy Research Technician 
Clise, Ronald 	Ph.D. Associate Professor. 	Population Genetics 
DeMarinis, F. Ph.D. Professor, Chirman. Genic action 
Dickerman, R. Ph.D. Assistant Professor. Radiation Genetics 
Motylinski, Cynthia Research Technician 

Cold Spring Harbor, New York 11724: Carnegie Institution of Washington, Genetics Research Unit 
Tel. No. (516) MY2-6660 Ext. 2 

Buchanan, Jennie (Mrs.) Curator of Stocks 

Corvallis, Oregon 97331: Oregon State University, Dept. of Biochemistry & Biophysics. 
Tel. No. (503) 754-2987 

Geer, B.W. Ph.D. PHS Special Research Fellow. Biochemistry of reproduction. 
Habibulla, M. Ph.D. Research Associate. Carnitine metabolism 
Hattori, T. Ph.D. Research Associate. Neural development. 
Ishikawa, H. Ph.D. Research Associate. Neural development. 
Newburgh, R. W. Ph.D. Professor. Carnitine metabolism, metamorphosis. 

Corvallis, Oregon 97331: Oregon State University, Dept. of Zoology. 
Tel. No.(503) 754-1648 Ext. 1648 

Broderick, David 	M.S. Developmental Genetics 
Roberts, Paul Ph.D. Developmental Genetics, Cytogenetics 
Trombly, Cynthia (Miss) B.S. Developmental Genetics 
Wong, Patrick M.S. Radiation Genetics 

Crawfordsville, Indiana 47933: Wabash College, Dept. of Biology. 
Tel. No. (317) 362-1400 Ext. 258 

Cole, Thomas A. Ph.D. Associate Professor. Biochemistry of metamorphosis 
Klug, W. Stephen Ph.D. Assistant Professor. 	Oogenesis 

Dallas, Texas 75235: The University of Texas Southwestern Medical School, Dept. of Anatom 
Tel. No. (214) ME1-3220 Ext. 226 

Anderson, H. M. (Mrs.) Laboratory Technical Assistant 	- 
Bunt, Ann H. (Mrs.) Ph.D. Instructor. Electron microscopy of polytene chromosomes. 

(on leave from Nov. 1, 1968) 
Kastritsis, Costas D. Ph.D. Assistant Professor. Chromosomal phylogeny; inter-species 

group chromosomal relationships; LSD effects; puffing patterns. 
Kimble, Cheryl R. (Mrs.) Research Technician. D. paulistorum. 
Pasteur, Georges. D. Sc. Visiting Associate Professor. Speciation. (As of Jan. 1, 1969). 
Quick, Joan (Mrs.) B. A. Research Technician. D. quinaria section. 
Sanders, Patricia F. (Miss) B.A. Graduate student. Puffing patterns of D. pseudoobscura. 

(on leave Sept. 1, 1968 - June 1, 1969). 
Stocker, Ann (Mrs.) M.A. Graduate student. Salivary gland transplantations. 

Davis, California 95616: University of California, Department of Genetics. 
Tel. No. (916) 752-1189 

Alonso, Carlos Lic.Ph. Graduate Student. Influence of gibberellins on puffing patterns of 
D. hydei 

Boyd, James Brown, Ph.D. Assistant Professor. Biochemical genetics relating to polytene 
chromosomes. 

Eggert, Ramona (Mrs.) B.Ed. Stockkeeper 
France, Valerie (Mrs.) Laboratory Assistant 

S 
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Green, M. M. Ph.D. Professor 
Rayle, R. E. Ph.D. NIH Postdoctoral Trainee. Genetic analysis of puffs in D. melanogaster. 

Dayton, Ohio 45385: Wright State University, Dept. of Biology. 
Tel. No. (513) 426-6650 Ext. 805 

Bryant, James Undergraduate assistant. Behavior genetics 
Mayer, Jacob F. Undergraduate assistant. Biochemical genetics 
Quintanilla, Eugene Undergraduate assistant. Crossing over 
Rockwell, Robert F. Undergraduate technician. Behavior genetics. 
Seiger, Marvin B. Ph.D. Associate Professor. Behavior genetics; ecological genetics. 

DeKalb, Illinois 60115: Northern Illinois University, Dept. of Biological Sciences. 
Tel. No. (815) 753-1459 

Balkin, Kenneth B.A. Graduate student. Dominant lethals. 
Bennett, Jack Ph.D. Associate Professor. Population, behavior 
Bennett, Katherine (Mrs.) B.S. Graduate student. Biochemical 
Callaghan, Peggy (Miss) B.A. Graduate Student. Mutagenesis 
King, Richard J. B.S. Graduate Student. Mutagenesis 
Mittler, Sidney Ph.D. Professor. Mutagenesis 
Schwartz, G. Research Assistant. Radiation 
VanDyke, Dan Research Assistant. Radiation 
Wester, Robert Research Assistant. Radiation 

Denton, Texas 76204: Texas Woman’s University. Dept. of Biolo 
Tel. No. 387-6266 & 382-3443 

Gerdes, Raymond A. Ph.D. Mutagenic effects of air pollutants 

Des Moines, Iowa 50311: Drake University, Dept. of Biology 
Tel. No. (515) 271-3765 

Myszewski, Michael E. Ph.D. Assistant Professor. Chromosome mechanics; mutagenesis 

Duarte. California 91010: City of Hope Medical Center. Dept. of Biology. 
Tel. No. (213) 359-8111 Ext. 466 

Hirschler, Edwin Laboratory Assistant 
Hittel, Marie (Mrs.) Laboratory Assistant 
Kaplan, William D. Ph.D. Senior Research Scientist. Neurological Mutants. 
Rumsower, Linda (Mrs.) Laboratory Assistant 
Seecof, Robert L. Ph.D. Associate Research Scientist. Sigma virus infection; cell 

differentiation in vitro. 
Trout, William E.III Ph.D. Assistant Research Scientist. Neurological mutants. 

Durham, North Carolina 27706: Duke University, Dept. of Zoology 
Tel. No. (919) 684-2507 

Burkholder, Barbara (Mrs.) M.A. Research Assistant 
Counce, Sheila J. (Mrs. R. Bruce Nicklas) Ph.D. Research Associate. Developmental genetics, 

experimental embryology. 
Tonzetich, John B.Sc. Graduate Student. Speciation. 
Ward, Calvin L. Ph.D. Associate Professor. Radiation genetics; speciation. 

East Lansing, Michigan 48823: Michigan State University, Dept. of Zoology 
Tel. No. (517) 355-0482 

Cattani, Carola 	M.S. Research Technician. Radiation effects; mutagenesis; fertilization. 
Sack, Carole B.S. Graduate student. Developmental genetics. 
Slatis, Herman M. Ph.D. Professor. Position effects. 
Yanders, Armon F. Ph.D. Professor. Radiation effects; mutagenesis; fertilization. 
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Emporia, Kansas 66801: Kansas State Teachers College, Dept. of Biology. 
Tel. No. (343-1200 Ext. 314 

LeFever, H. Michael Ph.D. Assistant Professor. Recombination & Cytology 
Stow, John 	Laboratory assistant 
Taylor, James Laboratory assistant 

Eugene, Oregon 97403: University of Oregon, Dept. of Biology. 
Tel. No. (503) 342-1411 Ext. 1423 

Anderson, Beverly (Mrs.) M.S. Graduate student. Protein biochemistry. 
Childress, Dinah (Miss) B.S. Graduate student. Chromosome behavior. 
Clancy, D. W. Ph.D. Professor. Developmental genetics. 
Clancy, Eleanor B. (Mrs.) M.A. Research Fellow. Developmental Genetics. 
Dews, D. L. B.A. Graduate student. 
Ehrlich, Elizabeth (Mrs.) B.A. Research Assistant. Chromosome mechanics. 
Ellison, John M.A. NSF Fellow. Cytology. 
Enns, Robert E. M.S. Graduate student. Chromosome mechanics 
Giesel, B. (Mrs.) Ph.D. PHS Postdoctoral. Chromosome mechanics. 
Kelly, Nancy I. (Mrs.) B.S. Reaearch assistant. Chromosome mechanics. 
Marble, J. R. (Mrs.) M.S. Graduate student. 
Novitski, E. Ph.D. Professor. Chromosome mechanics; physiological genetics. 
Pospisil, Zdenka V. (Mrs.) Research Assistant 
Raymond, J. (Mrs.) B.S. 	Graduate student. 
Siervogel, R. M. B.S. Graduate student. Chromosome mechanics. 
Spieth, P. T. B.A. Teaching Assistant. Population genetics. 
Stuart, F. (Mrs.) Research assistant. 
Tolby, B. E. 	B.S. Graduate student. 

Evanston, Illinois 60201: Northwestern University, Dept. of Biology. 
Tel. No. (312) 492-3652 

Bentzel, Nancy E. Graduate student. virilis synaptonemal complex. 
Cummings, Michael R. Ph.D. Instructor. Vitellogenesis. 
Dapples, Charles C. Graduate student. Phenogenetics of sn 
Hewlett, Joan M. Curator of Stocks. 
King, Robert C. Ph.D. Professor. Comparative cogenesis. 
Koch, Elizabeth A. Ph.D. Origin of ring canal system. 

Fayetteville, Arkansas 72701: University of Arkansas, Dept. of Zoology. 
Tel. No. (501) 575-3251 

Clayton, Frances E. (Miss) Ph.D. Professor. Karyotypes and spermatogenesis in Drosophila. 
Guest, William C. Ph.D. Associate Professor. Cytogenetics. 

Fresno, California 93704: Fresno State College, Dept. of Biology. 
Tel. No. (209) 487-2460 

Spieler, Richard A. Ph.D. Assistant Professor. Nondisjunction. 

Fullerton, California 92631: California State College, Dept. of Biology. 
Tel. No. (714) 870-3614 

Barish, Natalie (Miss) Ph.D. Associate Professor. Physiological genetics. 
Rosenberg, Marvin Ph.D. Lecturer. 	DNA Replication. 

Galesburg, Illinois 61401: Knox College, Dept. of Biology 
Tel. No. (309) 343-1121 Ext. 336 

Geer, B. W. Ph.D. Associate Professor. (on leave to Oregon State University, Dept. of 
Biochemistry and Biophysics, Sept. 1, 1968 to Sept. 1, 1969) 
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Garden City, New York 11530: Adeiphi University, Dept. of Biol ogy . 
Tel. No. (212) F17-2355 Ext. 264 

Burdick, Allan B. Ph.D. Professor and Chairman. Gene structure, gene function. 
Conklin, Marie E. (Mrs.) Ph.D. Professor. Plant cytogenetics, radiation biology. 
Johnsen, Roger C. Ph.D. Assistant Professor. Chromosome structure and segregation, 

irradiation genetics. 
Kalicki, Henrietta G. (Mrs.) Ph.D. Associate Professor. Physiological and developmental 

genetics. 
Miller, Lynn Ph.D. Assistant Professor. Ergosterol metabolism and genetics. 
Russell, George K. Ph.D. As&istant Professor. Chloroplast development in Euglena; genetics 

and biochemistry of Chlamydomonas. 

Goshen, Indiana 46526: Goshen College, Dept. of Natural Science. 
Tel. No. (219) 533-3161 Ext. 352 

Jacobs, N.E. Ph.D. Research Professor in Zoology. Melanization. 

Houston, Texas 77005: Biology Division, ISR at the University of St. Thomas. 
Tel. No. (713) JA3-6100 

Browning, Luolin S. Ph.D. Principal 
Crump, Ruth 	Laboratory Assistant 
Montgomery, Ruth Research Technician 
Olive, Matilde Research Technician 
Penson, Joe P. Research Technician 
Torres, Arturo Research Technician 
Winslow, Ruth Research Technician 

Researcher, Biology Division 

Houston, Texas 77025: M.D. Anderson Hospital & Tumor Institute, Office of Research. 
Tel. No. (713) 526-5411 Ext. 441; 442, 512 and 513 

Burdette, Walter J. Ph.D., M.D. Professor of Surgery, Associate Director. Viruses; 
invertebrate hormones; mutations, tumors. 

Carver, James E., Jr. Ph.D. Assistant Biologist, Assistant Professor. Viruses, salivary 
chromosomes, population. genetics, tumors. 

Henkel, Nancy K. (Miss) A.B. Research Technician 
Lamb, Maxine M. (Mrs.) Research Technician 
Lu, Cheryl C. (Mrs.) M.A. Research Technician 
Mukerjee, Debdas Ph.D. Assistant Biologist, Assistant Professor. 
Parker, Marie (Mrs.) Laboratory Assistant 
Staring, Sharon A. (Miss) B.S. Research Technician 
Sarbeck, Karen M. (Mrs.) A.A. Research Technician 
Sparks, Carol L. (Mrs.) B.A. Research Technician 

Huntingdon, Pennsylvania 16652: Juniata College, Dept. of Biology. 
Tel. No. (814) 643-4310 Ext. 44 

Gooch, James L. Ph.D. Evolutionary genetics of Drosophila 
Graham, Dennis Undergraduate Lab Assistant 
Stom, Mary Undergraduate Lab Assistant 

Iowa City, Iowa 52240: University of Iowa, Dept. of Zoology 
Tel. No. (319) 353-4852 

Cytology, radioautography. 

Bakken, Aimed (Mrs.) B.A. Research Assistant and Graduate student. Oogenesis. 
Brosseau, George E. Jr., Ph.D. Professor. Chromosome organization and function. 
Burkholder, John Ph.D. Visiting investigator. (on sabbatical leave from McPherson College, 

1968-69). Position effect. 
Donady, John J. B.A. PHS Predoctoral Trainee. Developmental Genetics. 
Frankel, Anne (Mrs.) B.A. Graduate student. Position effect. 
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Guillaume, Jacquelyn (Miss) B.A. Technician 
Keeler, Elaine (Mrs.) B.A. Graduate student. Developmental genetics. 
Markowitz, Eleanor (Mrs.) Ph.D. Postdoctoral Fellow. Chromosome behavior and crossing over. 
Milkman, Roger D. Ph.D. Professor. Polygenes, electrophoresis and natural variation. 
Mohler, J. Dawson Ph.D. Associate Professor. Polygenes, Developmental genetics. 
Mohler, Bobby (Mrs.) B.S. Research Assistant 
Pautz, Jane (Mrs.) B.A. Technician 
Shellenbarger, David B.A. Graduate student. Developmental genetics. 
Ting, Lih-Lih (Miss) B.A. Graduate student. Developmental genetics. 
Volk, Katherine Technician 
Woodbridge, Glenda Technician 

Ithaca, New York 14850: Ithaca College, Dept. of Biology. 
Tel. No. (607) 274-3240 

Thompson, Miriam A. (Mrs.) Technical Assistant 
Thompson, Steven R. Ph.D. Assistant Professor. Developmental and quantitative ’genetics. 

Ithaca, New York 14850: Cornell University, Dept. of Genetics, Development & Physiology. 
Tel. No. (607) 275-3235 and 275-3018 

Bell, John Graduate student 
Dean, Margaret (Mrs.) Technical Assistant 
Dunn, Marlene (Mrs.) Research Assistant 
Farrow, Penny (Mrs.) Graduate Research 
Fine, William M.S. Graduate Student 
Gearhart, John M.S. Graduate student 
Gutermann, Hildegard (Mrs.) Research Assistant 
Krochmal, Paul Undergraduate Research 
Maclntyre, Ross Professor. Enzyme Polymorphisms 
Morrow, Dixie Lee Graduate Student 
O’Brien, Stephen Graduate student 
Varak, Ernestine (Mrs.) Technical Assistant 
Wallace, Bruce Professor. Population Genetics 
Williams, Shirley (Mrs.) Technical Assistant 
Wood, Betty (Mrs.) Technical Assistant 
Yasbin, Ronald Graduate Student 

Knoxville, Tennessee 37916: The University of Tennessee, Dept. of Zoology. 
Tel. No. (615) 974-2371 

Addison, Ronald Undergraduate Assistant 
Bauer, Edward J. M.S. Instructor 
Hochman, Benjamin Ph.D. Associate Professor 
Jackson, Patricia G. (Miss) Undergraduate Assistant 
Rogers, Carol K. (Mrs.) Research Assistant 
Simmons, Thomas Undergraduate Assistant 

Lafayette, Indiana 47907: Purdue University, Dept. of Biological Sciences. 
Tel. No. (317) 493-9709 

Alawi, Adnan M.A. Graduate student 
Arnold, Kay (Mrs.) B.A. Research Assistant 
Grossfield, Joseph Ph.D. Assistant Professor. Behavior Genetics. 
Honeycutt, Martha (Mrs.) B. A. Research Assistant 
Miller, Margaret (Mrs.) Research Assistant 
Pak, William L. Ph.D. Associate Professor. Behavior Physiology 
Rhoads, Janet (Miss) B. A. Graduate Student 
White, Nancy (Miss) B.A. Graduate Student 



March 1969 	 Directory - Geographical 	 DIS 44:167 

LaGrande, Oregon 97850: Eastern Oregon College, Dept. of Biology. 
Tel. No. (503) 963-2171 Ext. 330 

Anderson, Andrew E. M.A. Assistant Professor. Developmental Genetics 

Lake Forest, Illinois 60045: Lake Forest College, Dept. of Biology 
’Del. No. 234-3100 Ext. 469 

Runge, Richard Ph.D. Associate Professor. Recombination, aberrant chromosomes. 

Las Vegas, Nevada 89109: Nevada Southern University, Dept. of Biology 
Tel. No. (702) 736-6111 Ext. 264 

Storm, Leonard W. Ph.D. Associate Professor of Biology. Chemical mutagens. 

Le Mars, Iowa 51031: Westmar College, Dept. of Biology. 
Tel. No. (319) 546-7081 

Divelbiss, James Ph.D. Associate Professor. Complex loci, pteridines, brown mutants. 

Lexington, Kentucky 40506: University of Kentucky, Dept. of Zoology. 
Tel. No. (606) 258-9000 	Ext. 2796 

Arking, Robert Ph.D. Assistant Professor. Developmental and physiological genetics. 
Carpenter, John M. Ph.D. Professor. Gene ecology, radiation eco-genetics, reproductive 

potential. 
Ray, James H. B.S. Graduate Student. Gene ecology. 

Lincoln, Nebraska 68508: University of Nebraska, Dept. of Zoology. 
Tel. No. (402) 472-7211 Ext. 2720 

Kleager, Andrew Graduate Student 
Kuru, Mustafa Graduate Student. Drosophila systematics. 
Miller, Dwight D. Ph.D. Professor. D. affinis subgroup species, salivary gland chromosomes 

pattern comparisons. 
Paika, Inder Jit. M.S. Graduate Student. D. affinis subgroup cytogenetics. 
Sanger, Warren G. Graduate Student. D. affinis subgroup reproductive isolation. 
Surridge, Jack F. Graduate Student. Chemical mutagenesis. 

Logan, Utah 84321: Utah State University, Dept. of Zoology. 
Tel. No. (801) 752-4100 Ext. 485 

Bowman, James T. Ph.D. Assistant Professor. Mutation and physiological genetics. 
Elmore, Eugene L. B.A. Graduate Student. Physiological genetics. 
Gardner, Eldon J. Ph.D. Professor. Mutations of the head region. 
Irvine, Stanley R. B.S. NIH Trainee. Mutation and physiological genetics. 
Low, Peggy (Mrs.) Technical assistant. 
Romrell, Lynn J. B.S. Graduate Student. Biochemical genetics. 
Simmons, John R. Ph.D. Associate Professor. Biochemical genetics. 
Tobler, Jack E. B.S. NIH trainee. Position effect. 
Wood, Ruth E. (Mrs.) B.A. Graduate Student. Mutation. 
Woodruff, Ronny C. M.S. NDEA trainee. Biochemical genetics. 

Long Beach, California 90801: California State College, Dept. of Biology. 
Tel. No. (213) Geneva 3-0951 	Ext. 459 

Hawkins, Paula (Miss) B.S. Research Assistant 
Jackson, Melvin B.A. Research Assistant 
Kroman, Ronald Ph.D. Associate Professor. Gene action. 
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Lubbock, Texas 79409: Texas Tech College, Dept. of Biology 
Tel. No. (806) 742-1135 

Allen, Archie C. Ph.D. Associate Professor. Population genetics. 
Deen, Loyd B.S. Graduate Student 
Meschke, Michael Student Assistant 

Madison, Wisconsin 53706: Universi 
	

of Wisconsin, Laborato 	of Genetics (G). Dept. of 
and Dept. of Zoology 

Tel. Nos. 608 	(G) 262-3112. (Z 
	

62-2506 (A) 262-6166 

Abrahamson, Seymour Ph.D. Associate Professor. (Z,G) (on leave of absence through Aug. 69 
at the California Institute of Technology, Division of Biology) 

Antley, Ray M. M.D. NIH Postdoctoral Fellow (G) 
Barr, H. J. Ph.D. Assistant Professor (A) 
Cordeiro, Antonio R. Ph.D. Project Associate (Z) 
Cordeiro, Helga Winge (Mrs.) M.S. Project Specialist (Z) 
Crow, James F. Ph.D. Professor. (G,Z) 
Davis, D. G. Ph.D. Postdoctoral Fellow (G) 
Duggleby, William F. Ph.D. Lecturer (G) 
Dunn, Barbara K. (Miss) B.S. Graduate Student (G) 
Engle, Judith B. (Mrs.) B.A. Graduate Student (G) 
Fano, Virginia C. (Miss) B.S. Graduate Student (G) 
Fox, Allen S. Ph.D. Professor (G) (on leave of absence through May 1969 at the Zoologisches 

Institut, Zurich, Switzerland) 
Gelbart, William M. B.Sc. NIH Predoctoral Trainee (G) 
Elartl, Daniel L. Ph.D. Lecturer (G) 
Hoff, Diane (Mrs.) B.S. Genetics Specialist (A) 
Kaplan, Ruth A. (Miss) M.S. Research Assistant (Z) 
Kiriazis, William C. B.A. Graduate Research Assistant (Z) 
Krider, Hallie M. M.S. Research Assistant (Z) 
Lee, Flora Chia-Jung (Miss) B.S. Graduate Research Assistant (Z) 
Leffel, Lynn E. (Miss) B.S. Project Specialist (Z) 
Leventhal, Elaine A. (Mrs.) Ph.D. Visiting Investigator. (G) 
Liu, Christina P. Y. (Miss) M.S. Graduate Student (G) 
Lowenstein, Linda L. (Miss) M.A. Graduate Student (G) 
Maroni, Gustavo M.S. Graduate Student and Research Assistant (Z) 
Maroni, Lilian B. (Mrs.) Lic. Zoologica Project Assistant (Z) 
Meyer, Helen Unger (Mrs.) Ph.D. Project Associate (Z,G) 
Nunnelee, Keith 	Undergraduate Investigator (Z) 
Ohnishi, Ohmi B.A. Graduate Student (G) 
Plaut, Walter S. Ph.D. Professor (Z) 
Sabol, Evelyn M. (Miss) B.A. Graduate Research Assistant (Z) 
Salverson, Helen M. (Mrs.) Technical Assistant (G) 
Steger, Barbara G. (Mrs.) Technical Assistant (G) 
Temin, Rayla G. (Mrs.) Ph.D. Project Associate (G) 
Valencia, Juan I. Ph.D. Guest Investigator (Z) 
Valencia, Ruby M. (Mrs.) Ph.D. Guest Investigator (Z) 
Yoon, Sei Byung M.D., Ph.D. Project Associate (G) 
Zimmerman, Rosemary C. (Mrs.) Technical Assistant (G) 

Marietta, Ohio 45750: Marietta College. Dept. of Biolo 
Tel. No. (614) 373-4643 Ext. 240 

Brown, William P. Ph.D. Associate Professor. Population genetics. 

Medford, Mass. 02155: Tufts University, Dept. of Biology. 
Tel. No. (617) 628-5000 Ext. 338 

Weisbrot, David R. Assistant Professor. Population Genetics 
Bednarz, Judith 	Graduate Student 
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Morgantown, West Virginia 26506: West Virginia University, Institute of Biological Sciences. 
Tel. No. (304) 293-5203 

Baker, Frank M.Sc. Graduate Assistant. Developmental Genetics 
Keller, E. C. Jr. Ph.D. Professor. Biochemical and quantitative genetics 
Mayles, Bernard A. B.Sc. Graduate Assistant. Biochemical genetics 
SwadiLey, Jean. B.Sc. Graduate Assistant. Biochemical genetics. 
Ulrich, Valentin Ph.D. Associate Professor. 	Molecular and biochemical genetics. 
Wearden, Stanley Ph.D. Professor. 	Quantitative and behavioral genetics. 

Moscow, Idaho 83843: University of Idaho, Dept. of Biological Sciences. 

Forbes, Clifford 	Ph.D. Associate Professor. Nondisjunction, mutation. 

New Haven, Connecticut 06511: Albertus Magnus College, Dept. of Biology. 
Tel. No. (203) 777-6631 Ext. 9 

Cullen, Sister Mary Urban, O.P. 	Ph.D. Professor. Developmental genetics. 

New Haven, Connecticut 06520: Yale University, Departments of Biology (B) & Molecular 
Biophysics (MB) 
Tel. No. (203) 787-3131 Ext. 2480 & 2687 (B) Ext. 8067 (MB) 

Anderson, Wyatt W. Ph.D. Assistant Professor. Population genetics. 
Booke, Norma (Mrs.) M.S. Associate in Research. 
Carlson, Peter A.B. Graduate Student. Developmental genetics. 
Doane, Winifred W. (Mrs.) Ph.D. Research Associate and Lecturer. Developmental genetics, 

insect physiology, gene-enzyme systems. 
Garen, Alan Ph.D. Professor (MB) Developmental genetics, genes and proteins. 
Gehring, Walter Ph.D. Research Fellow (MB) (on leave from University of Zurich, Switzerland) 

Developmental genetics, in vivo cell culture. 
Grabicki, Eugenia (Mrs.) Curator of Stocks and Assistant in Research. 
Hartman, Danuta S. (Mrs.) B.A. Assistant in Research. 
Hendrickson, Robert J. Ph.D. Postdoctoral Fellow. Developmental genetics. 
Ling, Lillian (Miss) M.S. Graduate Student. Developmental Genetics. 
Oishi, Kugao B.S. Graduate Student. Developmental genetics, hereditary SR infections. 
Poulson, D. F. Ph.D. Professor. Physiological and developmental genetics, hereditary 

infections. 
Rice, Thomas B.A. Graduate Student. Developmental genetics. 

New York, New York, 10021: Hunter College of the City University of New York, Department of 
Biological Sciences, Tel. No. (212) 360-2409 

Herskowitz, Irwin H. Ph.D. Professor 
Margulies, Lola (Mrs.) Ph.D. Lecturer. Molecular genetics of Drosophila 

New York, N. Y. 10021: The Rockefeller University, Dept. of Population Genetics. 
Tel. No. (212) 360-1000 Ext. 1556, 1557 and 1484 

Ayala, Francisco J. Ph.D. Assistant Professor. Fitness of natural and experimental populations; 
biochemical polymorphisms in natural populations; dynamics of 
single-species and. two-species populations. 

Dobzhansky, Theodosius Professor. Population genetics; pseudoobscura, paulistorum and other 
species. 

Ehrman, Lee (Mrs.) Ph.D. Assistant Professor. Reproductive isolating mechanisms and infectious 
heredity; paulistorum. Genotype frequency and associated mating 
success (or the advantage of rare males) 

Lerner, I. Michael Ph.D.Population genetics. (Guest investigator) 
Moutao, Celso A. Ph.D. Guest investigator. (Brazil) Population genetics and enzyme poly-

morphisms of the willistoni group. 
Pavlovsky, Olga (Mrs.) Research Associate. Population genetics. 
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Richmond, Rollin C. Graduate Student. Isozyme polymorphisms in Drosophila paulistorum, 
population genetics. 

Spassky, Boris Research Associate. Population genetics. 

New York, N. Y. 10029: Mount Sinai School of Medicine, Dept. of Anatomy. 
Tel. No. (212) 876-1000 Ext. 8863 & 8892 

Levitan, Max Ph.D. Associate Professor. Cytogenetics, population genetics. 

New York, N. Y. 11367: Queens College of the City University of New York, Dept. of Biology. 
Tel. No. (212) 445-7500 Ext. 529 

Borowsky, Betty (Mrs.) M.A. Graduate Student. Population genetics, cytogenetics. 
Bruck, David Ph.D. Assistant Professor. Behavior genetics. 
Kaplan, Martin L. Ph.D. Associate Professor. Drosophila tumors. 
Koepfer, Roberta (Mrs.) Graduate student. Behavior genetics. 
Marien, Daniel Ph.D. Associate Professor. Population genetics. 
Nemhauser, Iris (Miss) B.A. Graduate student. Population genetics, vermillion locus. 
Wasserman, Marvin Ph.D. Professor. Population genetics, cytogenetics. 

Norman, Oklahoma 73069: University of Oklahoma, Dept. of Zoology. 
Tel. No. (405) 325-4821 

Braver, Gerald Ph.D. Professor. Crossing over. 
Diebolt, John R. M.S. Graduate Student. Mutation. 
Eoff, Michael M.S. Graduate Student. Interspecific hybridization, diurnal rhythms. 
Scott, Nancy (Miss) M.N.S., Graduate Student. Crossing over. 

* Thompson, James N. Jr. B.S. Graduate Student. Crossing over, karyotypes, population genetics, 

Notre Dame, Indiana 46556: University of Notre Dame, Dept. of Biology. 
Tel. No. (219) 283-7075 (Centrex) 

Bender, Harvey A. Ph.D. Associate Professor. Developmental Genetics. 
Franklin, Rebecca Project STEP Laboratory Assistant 
Fuchs, Morton Ph.D. Assistant Professor. Biochemical genetics. 
Hunt, Gordon H. Undergraduate Research Assistant 
Moskwinski, Theresa (Miss) Technician & Curator of Stocks 
Ostrowski, Ronald M.S. Graduate Teaching Assistant 
Pastorok, Robert Undergraduate Research Assistant 
Schwalm, Fritz Ph.D. Postdoctoral Research Associate 
Simpson, Ross Undergraduate Research Assistant 
Surver, William NIH Predoctoral Fellow 
Wieschaus, Eric Undergraduate Research Assistant 
Wong, Kathleen Graduate Teaching Assistant 

Oak Ridge, Tennessee 37830: Oak Ridge National Laboratory, P. 0. Box Y, Division of Biology. 
Tel. No. (615) 483-8611 Ext. 3-5575 

Brewen, J. Grant. Ph.D. Cytogenetics. 
Epler, James L. Ph.D. Nucleic acid biochemistry. 
Grell, E. H. Ph.D. Biochemical genetics and chromosome behavior 
Grell, Rhoda F. Ph.D. Recombination and chromosome behavior 
Mead, Charles G. Ph.D. Nucleic acid biochemistry. 
von Borstel, R. C. Ph.D. Radiation genetics. 
Von Halle, Elizabeth S. (Mrs.) B.A. Assistant 
Wilkerson, Ruby D. (Mrs.) Stock Curator. 

Pasadena, California 91109: California Institute of Technology, Division of Biology. 
Tel. No. (213) 795-6841 

Alvarez, Gladys (Mrs.) Research Assistant. Curator of Stocks 
Benzer, S. Ph.D. Professor. 
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Blumenthal, Alan 	A.B. Graduate Student 
Bui, Phiet T. Ph.D. Postdoctoral Fellow 
Eichenberger, Eveline Research Assistant 
Geltosky, J. M.S. Graduate Student 
Greisen, Kay (Mrs.) B.S. Research Assistant 
I-lodgetts, R. B. Ph.D. Postdoctoral Fellow 
Hotta, Yoshiki Ph.D. Postdoctoral Fellow 
Konopka, Ronald B.S. Graduate Student 
Lewis, E. B. 	Ph.D. Professor 
Meltzer, Paul 	A.B. Graduate Student 
Merriam, John Ph.D. PHS Postdoctoral Fellow 
Mitchell, H. K. Ph.D. Professor 
Scheidt, Gary B.S. Graduate Student 
Smit, Amelia (Mrs.) Research Assistant 
Sturtevant, A.H. Ph.D. Professor Emeritus 
Sullivan, D. T. Ph.D. Postdoctoral Fellow 
Thomasson, W. A. M.A. Graduate Student 
Tracy, Ursula (Mrs.) Dipl. Lab. Research Assistant 

Philadelphia, Pennsylvania 19122: Temple University, Dept. of Biology. 
Tel. No. (215) 787-7729 

Biggin, William P. M.S. Graduate Research Assistant 
Hillman, Ralph Ph.D. Associate Professor 
Rose, Raymond W. M.S. NIH Graduate Trainee 
Shafer, Stephen J. M.S. NSF Graduate Trainee 

Philadelphia, Pennsylvania 19104: University of Pennsylvania, School of Veterinary Medicine. 
Tel. No. (215) 594-7867 

Gersh, Eileen Sutton (Mrs.) Ph.D. Research Assistant Professor. Cytogenetics. 

Philadelphia, Pennsylvania 19129: Woman’s Medical College of Pennsylvania, Dept. of Anatomy. 
Tel. No. (215) V19-0400 Ext. 4748 

Williamson, David L. Ph.D. Inherited infections 

Portland, Oregon 97203: University of Portland, Dept. of Biology. 
Tel. No. (503) 289-5541 Ext. 245 

Moran, Joan Cheryl (Miss) Laboratory Assistant 
Neeley, John C. M.S. Instructor. Aneuploidy 

Poughkeepsie, New York 12601: Marist College, Dept. of Biology. 
Tel. No. (914) 471-3240 Ext. 243 

Hooper, George B. Ph.D. Drosophila ecology, biological clocks 

Pullman, Washington 99163: Washington State University, Dept. of Zoology. 
Tel. No. (509) 335-3564 Ext. 

Grahn, Donald T. B.S. Teaching Assistant. Time of action of lethals. 
Gossi, Shirley J. (Mrs.) Laboratory technician. 
McKay, Charles N. Research Assistant. Population genetics. 
Moree, Ray Ph.D. Associate Professor. Population genetics. 
Pakonen, Charlotte Z. (Mrs.) M.S. Lethal effects. 

Raleigh, North Carolina 27607 	North Carolina State University, Dept. of Genetics. 
Tel. No. (919) 755-2294 

Bird, Margaret (Miss) Graduate Student 
Brown, Jean (Mrs.) Research Technician 
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Chigusa, Sadao Ph.D. Postdoctoral Fellow. Population Genetics 
Cuthbertson, Dianne (Mrs.) Statistical Aria lyst 
Hodges, Cynthia (Mrs.) Research Assistant 
Johnson, F. M. Ph.D. Assistant Professor. Population Genetics, enzyme studies. 
Mettler, L. E. Ph.D. Associate Professor. Population Genetics, speciation. 
Mukai, Terumi Ph.D. Associate Professor. Population Genetics, genetic load. 
Rayburn, Margorie (Mrs.) Graduate Student 
Schaffer, Henry E. Ph.D. Associate Professor. Population and mathematical genetics. 
Terrell, Elizabeth (Mrs.) Research Assistant 
Williams, Justina (Mrs.) Research Assistant 
Willson, Ann (Mrs.) Research Technician 

Rexburg, Idaho 83440: Ricks College, Dept. of Biology. 
Tel. No. (208) 356-2011 & 356-2469 

Lindsay, Delbert W. Ph.D. Evolution Mimulus 
Mulkay, Lewis M. Ph.D. Dvelopmental genetics. 
Pearson, Lorentz C. Ph.D. Population genetics, evolution. 

Rochester, Michigan 48063: Oakland University, Dept. of Biolog 
Tel. No. (313) 338-7211 Ext. 2083 

Butterworth, Francis M. Ph.D. Assistant Professor. Developmental genetics of adipose tissue 
and apterous. 

Dmohowski-Lowe, Hermine (Mrs.) B.A. Research Assistant 
Wachnicki, Deborah R. (Miss) NSF Undergraduate Research Participant 

St. Bonaventure, New York 14778: St. Bonaventure University, Dept. of Biology. 
Tel. No. (716) 372-0300 

Duffy, John Ph.D. Insect biochemistry and physiology. 

Saint Louis, Missouri 63104: Saint Louis University, Biology Department. 
Tel. No. (457) T05-2288 Ext. 450 

Bakula, Marion A. Ph.D. Cell adhesion and symbiotic relationships. 

St. Louis, Missouri 63121: University of Missouri, Dept. of Biology. 
Tel. No. (314) EV9-2000 Ext. 215 

Babcock, Muriel B. (Mrs.) Ph.D. Assistant Professor. Development 
Friedman, Lawrence D. Ph.D. Associate Professor. Mutagenesis 
Parks, Carol (Mrs.) Technical Assistant 
Strickberger, Monroe W. Ph.D. Associate Professor. Population genetics. 
Ward, Patricia Research Assistant 
Wilson, Marie (Mrs.) Laboratory Assistant 

Salt Lake City, Utah 84112: University of Utah, Dept. of Biological Science. 
Tel. No. (801) 322-6698 

Hanks, G. D. 	Ph.D. Associate Professor. Sex Ratios, meiosis, fitness. 
King, A. LaVell M.S. Graduate student 
Newlin, L. 	B.S. Graduate Student 
Papaphthmieu, Thanes 	Technical Assistant 

San Bernardino, California 92407: California State College, Dept. of Natural Sciences. 
Tel. No. (714) TU7-6311 Ext. 285 

Brodaric, Pat (Miss) Research Assistant 
Sokoloff, Alexander Ph.D. Basic genetics and ecological genetics of Tribolium. 
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San Diego, California 92115: San Diego State College, Dept. of Biology. 
Tel. No. (714) 286-6442 

Ancinec, Patricia (Mrs.) Curator of stocks 
Futch, David G. Assistant Professor. Drosophila ananassae population genetics and speciation. 
Prendergast, Lajean (Mrs.) Project Assistant 
Ratty, Frank J. Professor. Radiation genetics. 
Rinehart, Robert R. Radiation genetics (on leave 1968-69) 

San Diego, California 92037: University of California, Dept. of Biology. 
Tel. No. (714) 453-2000 Ext. 2195 

Boncer, Lois (Mrs.) Graduate Student 
Hardy, Robert Graduate Student 
Kasmar, Lorraine (Miss) Curator of Stocks 
Lindsley, Dan L. Ph.D. Professor 
Nothiger, Rolf Ph.D. Research Biologist 
Rokop, Sandy (Mrs.) B.S. Laboratory Technician 
Smith, David Undergraduate Research 

San Marcos, Texas 78666: Southwest Texas State College, Dept. of Biology. 
Tel. No. (512) 245-2171 

Alexander, Mary L. (Miss) Dr. Ph.D. Laboratory Director. Chemical and radiation mutagensis 

Alford, David L. Undergraduate 	Laboratory Assistant 
Arbon, Marcus Lee Undergraduate Laboratory Assistant 
Chambers, Nancy N. (Miss) Undergraduate Laboratory Assistant 
Conrads, Lucinda (Miss) B.A. Graduate Assistant 
Engelking, Anna Belle (Miss) B.A. Laboratory Technician 
Klaus, Donald W. Undergraduate Laboratory Associate 

Sookane, Washington 99202: Gonzaga University, Dept. of Biolo 
Tel. No. (509) FA8-4220 	Ext. 263 

Remondini, David J. Ph.D. Assistant Professor. Genetics of tumorous head (tu-h) 

Spokane, Washington 99204: Sacred Heart Hospital, Dept. of Genetics 
Tel. No. (509) R17-2161 

Klingele, Sister Dorothy 	Ph.D. Postdoctoral Investigator. Medical genetics. 

Staten Island, New York 10301: Wagner College, Dept. of Biology. 
Tel. No. (212) 447-7780 

Annan, Murvel E. Ph.D. Cytogenetics and evolution 
Sunhill, Karen (Miss) M.S. Cytogenetics 

Stony Brook, New York 11790: State University of New York at Stony Brook, Dept. of Biology. 
Tel. No. (516) 246-5030 

Arnheim, Norman Jr. Ph.D. Assistant Professor. Biochemistry of development. 
Carlson, Elof A. Ph.D. Professor. Mutagenesis and complex loci. 
Edmunds, Linda (Mrs.) B.S. Curator of Stocks and Research Assistant. 
Erk, Frank C. Ph.D. Professor. Physiological genetics, nutrition, melanotic tumors. 
Glass, H. Bentley Ph.D. Distinguished Professor. Melanogaster, suppressor systems; 

radiation, mutagenesis. 
Hawkins, Evelyn (Mrs.) Technical Assistant 	 - 
Kernaghan, R. Peter Ph.D. Assistant Professor. Cell fine structure; developmental genetics. 
Michaels, Alice (Miss) Undergraduate research. 
Morris, R. Beth (Miss) Undergraduate research. 
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Storrs, Connecticut 06268: University of Connecticut, Biological Sciences Group, Regulatory 
Biology Section. 
Tel. No. (203) 429-3311 Ext. 1426 

Krause, Catherine E. (Mrs.) B.A. Research Assistant 
Schwinck, Ilse (Miss) Dr. rer. nat. Assistant Professor. Biochemical and developmental geneti 

Storrs, Connecticut 06268: The University of Connecticut, Biological Sciences Group, 
Genetics and Cell Biology Section. 
Tel. No. (203) 429-3311 Ext. 1137 

Baillie, David L. M.S. Graduate Student. 
Chovnick, Arthur 	Ph.D. Professor. Gene structure, gene function, recombination mechanisms. 
Deland, M.C. M.Sc. Graduate Student. 
Duck, Peter D. B.Sc. Graduate Student. 
Finnerty, Victoria G. (Mrs.) Ph.D. Research Associate. Gene structure and function, allele 

complementation. 
Holm, David G. B. Sc. Trainee in cellular biology. Graduate Student 
Johnston, Florence (Mrs.) Technical Assistant 
Levine, Harold Technical Assistant 
McCarron, Margaret (Miss) Ph.D. Postdoctoral Fellow NIH. Gene structure and function. 
Schalet, Abraham 	Ph.D. Associate Professor. Mutation, gene structure. 
Sibiga, Susan M. (Mrs.) B.A. Research Assistant. 
Singer, Kenneth M. M.A. Graduate Assistant. Graduate student. 
Smith, P. D. 	Ph.D. Postdoctoral Fellow, NIH. Developmental genetics. 
White, Pauline (Mrs.) Technical Assistant. 

Trenton, New Jersey 08602: Rider College, Dept. of Biology. 
Tel. No. (609) 896-0800 Ext. 292 

Carlson, James H. Ph.D. Associate Professor. Melanogaster: chromosomal control of wing 
venation; interaction of vein mutants. 

Kyselka, Carole F. (Miss) Undergraduate technical assistant. 

Tuscaloosa, Alabama 35486: University of Alabama, Dept. of Biology. 
Tel. No. (205) 348-5960 

Sayers, E. Roger Ph.D. Associate Professor 
Singer, Anne (Mrs.) B.S. Graduate Teaching Assistant 
Crowder, Edwin B.S. Graduate Teaching Assistant. 

Urbana, Illinois 61801: University of Illinois, Dept. of Botany (B) & Dept. of Zoology (Z). 
Tel. No. (217) 333-2919 (B) & 333-4944 (Z) 

Brown, Edward H. Ph.D. Assistant Professor (Z). Developmental genetics, oogenesis. 
Cohn, Ronald H. M.S. Graduate Student (Z). Ultrastructure, vitellogenesis. 
Engstrom, Lee E. M.S. Graduate Student (Z). Developmental genetics, oogenesis. 
Gabay, Susan J. (Miss) M.S. Graduate Student (B). Recombination. 
Gold, Elizabeth E. (Mrs.) 	M.S. Graduate Student (Z). Developmental genetics, female sterile 

mutants. 
Homquist, Gerald P. M.S. Graduate Student (B). Biochemical genetics. 
Kucherlapati, Raju S. M.S. Graduate Student (B). Cytogenetics. 
Laughnan, John R. Ph.D. Professor (B). Cytogenetics, complex loci; developmental genetics. 
Luce, Wilbur M. Ph.D. Professor Emeritus (Z) Bar series, effects of environmental agents. 
Meiss, Linda H. (Mrs.) M.S. Graduate Student (Z). Physiological genetics, female sterile 

mutants. 
Steffensen, Dale M. Ph.D. Professor (B). Ribosomal proteins and histones. 

Urbana, Illinois 61801: University of Illinois, Dept. of Microbiology. 
Tel. No. (217) 333-4298 

Atwood, Kimball C. M.D. Professor. Biochemical genetics. 
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Komma, Donald J. Ph.D. Research Associate. Biochemical genetics. 
Radcliffe, Charles W. Graduate Student. Biochemical genetics. 
White, Mary P. (Miss) Graduate Student. Biochemical genetics. 

Utica, New York 13501: Masonic Medical Research Laboratory. 
Tel. No. (315) 	735-2217 	

4. 

Erk, Frank C. Ph.D. Research Consultant-Collaborator. 
Liszczynskyj, Joseph 	Research Assistant 
Piekielniak, Michael J. 	B.S. Senior Research Assistant 
Samis, Harvey V., Jr. 	Ph.D. Research Scientist. Aging 
Sfeir, George B.S. Senior Research Assistant 
Skandera, Cheryl (Miss) B.S. Summer Fellow 
Williams, Trevor B.S. Research Assistant 

Aging and temporal organization. 

and temporal organization. 

Washington, D. C. 20006: The George Washington University, Dept. of Biological Sciences. 
Tel. No. (202) 676-7121 Ext. 7121 

Fowler, Gregory L. Ph.D. Assistant Professor. Chromosome Mechanics. 
Wilson, Joyce (Miss) Technical Assistant 

Washington, D. C. 20001: Howard University, Dept. of Zoology. 

Bremner, Theodore B.A. Graduate Student. Differential activity of ODH structural genes 
during development. 

Hutchful, George B.A. Graduate Student. Gene dosage studies of ODH variants in triploid 
D. melanogaster. 

Ogonji, Gilbert 0., B.A., M.A. Graduate Student. The genetics of octanol dehydrogenase 
isozyme patterns in D. albirostris. 

Pipkin, Sarah B. Ph.D. Associate Professor. The genetics of octanol dehydrogenase isozyme 
patterns in D. metzii and D. pellewae. 

Washington, D. C. 20550: National Science Foundation, Genetic Biology Program. 
Tel. Np. (202) 343-7928 

Lewis, Herman W. Ph.D. Program Director 
Wolff, Mary L. (Mrs.) M.A. Assistant Program Director 

Washington, D. C. 20545: U. S. Atomic Energy Commission, Div. of Biology and Medicine. 
Tel. No. 973-3785 

Edington, C. W. Ph.D. Chief, Biology Branch, Division of Biology and Medicine. Radiation 
Genetics. 

Wellesley, Massachusetts 02181: Wellesley College, Dept. of Biological Sciences. 
Tel. No. (617) 235-0320 

Widmayer, Dorothea (Miss) Ph.D. Assistant Professor. General and population genetics. 
Wilson, Louise P. (Mrs.) Ph.D. Emeritus Professor. Physiology of melanotic tumors. 

Weston, Massachusetts, 02193: Regis College, Dept. of Biology. 
Tel. No. 893-1820 

Mulrennan, Sister Cecilia Agnes Ph.D. Chirman, Dept. of Biology. Associate Professor of 
Biology. Biochemical genetics. 

Williamsburg, Virginia 23185: College of William and Mary, Dept. of Biology. 
Tel. No. (703) 229-3000 Ext. 284 

Grant, Bruce S. Ph.D. Assistant Professor. Population Genetics and evolution. 
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Wooster, Ohio 44691: The College of Wooster, Dept. of Biology. 
Tel. No. (216) 264-1234 Ext. 379 

Bentley, Michael 	Independent Study Student 
Buchholz, Emily (Miss) Independent Study Student 
Hinton, Claude W. Ph.D. Mateer Professor. Chromosome behavior in melanogaster and ananassae. 
Multer, Julie D. (Mrs.) M.S. Reseaih Assistant. Cytology 
Smith, Clyde (Mrs.) B.S. Technician 
Smith, Rebecca (Miss) Independent Study Student 

VENEZUELA Se page 156. 

QUOTABILITY OF NOTES 

For previous listings see DIS #38, DIS #42 & DIS #43 

Counce, S. J. 33:126; 33:127 (only as amended by 37:69); 37:71; 41:195. 
Doane, W. W. 43: 66; 43: 81; 43:105; 43:143. 
Lee, W. R. 	38: 87; 40:101; 40: 64 
Nash, D. 	43:159 
Poulson & Counce 34:101. 
Sherwood, E. R. 36:115 
Stern, C. & E. Sherwood. 35: 96 
Stern, C., and Eva R. Sherwood. 36:118 
Spofford, J. B. 41: 82 
Tokunaga, C. 35:100; 38: 80; 41: 57. 
Whitten, M. 	42:1 10 

ANNOUNCEMENTS 

Bibliography on the Genetics of Drosophila, Part V by Irwin H. Herskowitz, contains 3775 
references and covers the period from 1962-1967. It is available at $9.50 per copy either 
from the Publisher, The Macmillan Company, or from Irwin H. Herskowitz, Department of 
Biological Sciences, Hunter College, CUNY, 695 Park Avenue, New York, N. Y. 10021. 

The first European Drosophila Conference will be held from April 24th - 26th, 1969, in the 
Hague, Netherlands. Correspondence to A. D. Tates and P. Kieft, Wassenaarseweg 62, Leiden, 
Netherlands. 

Knox College reports that the low vitamin casein employed by Sang in synthetic diets for 
Drosophila can now be purchased in the United States through Sigma Chemical Co., 3500 
DeKaib St., St. Louis, Missouri. Orders should identify the original casein source as the 
Genatosan Division, Fisons Pharmaceuticals Limited, Loughborough, Leicestershire, England. 

"The Genetic Variations of Drosophila melanogaster" by D. L. Lindsley and E. H. Grell is being 
published by the Carnegie Institution. Orders may be placed directly with the Office of Pub-
lications, Carnegie Institution of Washington, 1530 p Street, N. W., Washington D. C.. 20005. 
The price is $3.00. 
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Abou-Youssef, A.M. (Miss) U.A.R., Alexandria 
Abrahamson, S. Madison, Wisconsin 
Adams, S.L.(Mjss) Chapel HIll,N.C. 
Addison, R. Knoxville, Tennessee 
Afiffi, E.M. U.A.R., Alexandria 
Ahn, Jai Y. Korea, Seoul 
Alawi, Adnan Lafayette, Indiana 
Alderson, T. England, Cambridge 
Alevisos, V. Greece, Athens. 
Alexander, M England, London 
Alexander, M. L. (Miss) San Marcos, Texas 
Alford, D. L. San Marcos, Texas 
Alink, G. M. Netherlands, Haren (Gn) 
Allen, A. C. Lubbock, Texas 
Alonso, C. Davis, California 
Alston, L. G. Chapel Hill, N. C. 
Alvarez, U. (Mrs.) Pasadena, California 
Ancinec, P. (Mrs.) San Diego, California 
Anders, L. (Mrs.) Germany, Freiburg 
Anderson, A. E. La Grande, Oregon 
Anderson, B. (Mrs.) Eugene, Oregon 
Anderson, H. M. (Mrs.) Dallas, Texas 
Anderson, M. Baltimore, Maryland 
Anderson, N. Cleveland, Ohio 
Anderson, W. W. New Haven, Conn. 
Angus, D. Australia, Brisbane 
Annan, M. E. Staten Island, N. Y. 
Antley, R. M. Madison, Wisconsin 
Anxolabehere, D. France, Paris 
ArajHrvi, P. (Mrs.) Finland, Turku 
Araujo, A. M. Brazil, Porto Alegre 
Arbon, M. L. San Marcos, Texas 
Arcos-Teran, L. (Miss) Germany, Ttibingen 
Arking, R. Lexington, Kentucky 
Armstrong, A. R. Burlington, Vermont 
Arnheim, N. Jr. Stony Brook, N. Y. 
Arnold, J. T.A. Australia, Bundoora 
Arnold, K. (Mrs.) Lafayette, Indiana 
Ash, W. J. Canton, N. Y. 
Ashburner, M. England, Cambridge 
Atherton, J. (Mrs.) England, Brighton 
Atwood, Kimball C. Urbana, Ill. 
Auerbach, C. (Miss) Scotland, Edinburgh 
Aumiller, L. (Mrs.) Bellingham, Washington 
Ayala, F. J. New York, N. Y. 
Ayles,, B. Canada, Vancouver 
Babcock, M B. (Mrs.) St. Louis, Miss. 
Bchli, G. Switzerland, ZUrich 
Baillie, D. L. Storrs, Connecticut 
Baimai, V. Australia, Brisbane 
Bairati, A. Italy, Milan 
Baker, F. Morgantown, W. Virginia 
Baker, J. (Miss) England, London 
Baker, S. (Mrs.) Israel, Jerusalem 
Baker, W. K. Chicago, Illinois 
Bakken, A. (Mrs.) Iowa City Iowa 
Bakula, M. A. Saint Louis,Missouri 
Baldwin, M. (Miss) Canada, Vancouver 

Balkin, K. DeKaib,  Illinois 
Banerjee, M. India, Calcutta 
Baranek, P. England, London 
Barigozzi, C. Italy, Milan 
Barish, N. (Miss) Fullerton, California 
Barker, J.S.F. Australia, Sydney 
Barker, J. S. F. Chicago, Illinois 
Barnes, B. W. England, Birmingham 
Barr, H. J. Madison, Wisconsin 
Basden, E. B. Scotland, Edinburgh 
Bateman, A. J. England, Manchester 
Bauer, G. (Miss) Germany, Freiburg 
Bauer, E. J. Knoxville, Tennessee 
Baumann, P. Switzerland, ZUrich 
Beardmore, J. A. Wales, Swansea 
Bednarz, J. Medford, Mass 
Beermann, W Germany, TUbingen 
Belitz, H.-J. Germany, Berlin 
Bell, J. Ithaca, N Y. 
Belt, A. L. (Miss) England, Sheffield 
Bender, H. A Notre Dame, Indiana 
Benevides, M. J. Brazil, Pôrto Alegre 
Bennett, J. DeKalb, Illinois 
Bennett, K. (Mrs.) DeKalb, Illinois 
Benozatti, M. L. (Miss) Sao Paulo, Brazil 
Bentley, M. Wooster, Ohio 
Bentzel, N. E. Evanston, Illinois 
Benzer, S. Pasadena, California 
Berckmans, L. (Miss) Belgium, Heverlee-Louvain 
Bernard, J. (Miss) Frances Gif-sur-Yvette 
Biggin, W. P. Philadelphia, Penn. 
Bijlsma, R. Netherlands, Haren (Gn) 
Bird, M. (Miss) Raleigh, N. C. 
Birley, A Wales, Swansea 
Bischoff, W. L. Chapel Hill, N. C. 
Bishop, J. B. Baton Rouge, Louisiana 
Bishop, S. (Mrs.) Baton Rouge, Louisiana 
Bleecker, W. M Athens, Georgia 
Blount, J. L. Alliance, Ohio 
Blumenthal, A. Pasadena, California 
Boam, T. B. England, Sheffield 
Bock, I. R. Australia, Brisbane 
Bocquet, C. France, Gif-sur-Yvette 
Bodenstein, D. Charlottesville, Virginia 
Boer, I. M. de (Miss) Netherlands, Haren (Gn) 
Boettcher, B. Australia, Adelaide 
Boncer, L. (Mrs.) San Diego, California 
Booke, N. (Mrs.) New Haven, Connecticut 
Boot-Wassenaar, M C. (Mrs.) Netherlands, Leiden 
Borack, L. Baltimore, Maryland 
Borai, F.M. U.A.R., Alexandria 
Borowsky, B. (Mrs.) New York, N. Y. 
Bos, M. Netherlands, Haren (Gn) 
Boshes, R. Chicago, Illinois 
Bsiger, E. France, Gif-sur-Yvette 
Bouletreau, M. France, Lyon 
Bowman, J. T. Logan, Utah 
Boyd, J. B. Davis, California 
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Boylan, M J. Scotland, Edinburgh 
Bradley, B. England, Cambridge 
Bras, F. (Mrs. )France, Gj f -sur- Yvette 
Braver, G. Oklahoma, Norman 
Bray, R. (Miss) Australia, Bundoora 
Bregliano, J. C. France, Clermont-Ferrand 
Bremner, T. Washington, D. C. 
Brewen, J. G. Oak Ridge, Tenn. 
Brink, N. G. Australia, Adelaide 
Brito da Cunda, A. Brazil, So Paulo 
Brncic, D. Chile, Santiago 
Brodaric, P. (Miss) San Bernardino, Calif. 
Broderick, D. Corvallis, Oregon 
Broit, M. (Miss) Israel, Jerusalem 
Brosseau, G. E.Jr. Iowa City, Iowa 
Brothers, L. (Miss) Charlottesville, Va. 
Brown, E. H. Urbana, Illinois 
Brown, J. (Mrs.) Raleigh, N. C. 
Brown, L. (Miss) England, Sheffield 
Brown, W. P. Marietta, Ohio 
Browning, L. S. Houston, Texas 
Bruck, D. New York, N. Y. 
Brun, G. France, Gif-sur-Yvette 
Bryant, J. Dayton, Ohio 
Bryant, P. Cleveland, Ohio 
Buchanan, J. (Mrs.) Cold Spring Harbor, N. Y. 
Buchholz, E. (Miss) Wooster, Ohio 
Budnik, M. (Mrs.) Chile, Santiago 
Bui, P. T. Pasadena, Calif. 
Bundgaard, J. Denmark, Aarhus 
Bunt, A. H.(Mrs.) Dallas, Texas 
Burcombe, J. V. (Miss) England, London 
Burdette, W. J. Houston, Texas 
Burdick, A. B. Garden City, N. Y. 
Burkholder, B. (Mrs.) Durham, N. C. 
Burkholder, J. Iowa City, Iowa 
Burla, H. Switzerland, Zirich 
BurhŁt, B. England, Sheffield 
Bussereau, F. (Miss) France, Gif-sur-Yvette 
Butler, L. Canada, Toronto, Ontario 
Butterworth, F. M. Rochester, Michigan 
Byers, T. E. (Miss) Austin, Texas 
Caldwell, T. L. (Mrs.) Austin, Texas 
Callaghan, P. (Miss) DeKalb, Illinois 
Callegari, S. M. Pôrto Alegre, Brazil 
Cama, J. Spain, Barcelona 
Canet, D. (Miss) France, Paris 
Carlson, E. A 	Stony Brook, N. Y. 
Carlson, J. H. Trenton, New Jersey 
Carlson, P.New Haven, Conn. 
Carmody, C. Chicago, Illinois 
Carpenter, J. M. Lexington, Kentucky 
Carr, S. (Miss) Bellingham, Wash. 
Carver, J. E. Jr. Houston, Texas 
Casey, L. (Mrs.) Amherst, Mass. 
Cattani, C. East Lansing, Mich. 
Chambers, C. (Miss) England, Sheffield 
Chambers, N. N. (Miss) San Marcos, Texas 
Chandley, A. C. (Miss) England, Manchester 
Chang, D. H. (Mrs.) Korea, Seoul 
Charlesworth, B. England, Cambridge 

Chassagnard, M. T. (Mrs.) France, Gif-sur-Yvette 
Chatterjee, R. K. Norway, Oslo 
Chattopadhyay, S. N. India, Calcutta 
Chen, P. S. Switzerland, ZUrich 
Chew, C. K. (Miss) Australia, Bundoora 
Chigusa, S. Raleigh, N C. 
Childress, D. (Miss) Eugene, Oregon 
Chjnnicj, J. Charlottesville, Virginia 
Chopra, V. L. India, New Delhi 
Choo, J. K. Korea, Seoul 
Chovnick, A. Storrs, Conn. 
Chung, C. U. Korea, Kwangju 
Chung, J. Y. Korea, Seoul 
Chung, Y. J. Korea, Seoul 
Cieri, J. M. Boston, Mass. 
Clancy, C. W. Eugene, Oregon 
Clancy, E. B. (Mrs.) Eugene, Oregon 
Clark, A. M. Australia, Adelaide 
Clavel, M. F. (Miss) France, Lyon 
Clayton, F. E. (Miss) Fayetteville, Arkansas 
Clayton, C. Scotland, Edinburgh 
Clise, R Cleveland, Ohio 
Cohen, A Israel, Jerusalem 
Cohn, R. H 	Urbana, Illinois 
Cole, T. A Crawfordsville, Indiana 
Collett, J. (Mrs.) England, Brighton 
Conklin, M. E. (Mrs.) Garden City, N. Y . 

Connolly, K. J. England, Sheffield 
Conrads, L (Miss) San Marcos, Texas 
Contel, E. P. B. POrto Alegre, Brazil 
Cook, R. J. England, Sheffield 
Cordeiro, A. R Brazil, Madison, Wis. 
Cordeiro, H. W. (Mrs.) Madison, Wis. 
Cordle, M. S. Chapel Hill, N. C. 
Coulter, C. Australia, Brisbane 
Counce, S. J. (Mrs.) Durham, N. C. 
Crpin-de Jong, T. (Mrs.) Netherlands, Leiden 
Crow, J. F. Madison, Wisconsin 
Crowder, E. Tuscaloosa, Alabama 
Crump, R. Houston, Texas 
Cullen, Sister M. U. New Haven, Conn. 
Cummings, M. R Evanston, Illinois 
Cuthbertson, D. (Mrs.) Raleigh, N C. 
Dapples, C. C. Evanston, Illinois 
Darst, P. R. Chapel Hill, N. C. 
Das, A K. India, Calcutta 
Datta, R. K 	India, Calcutta 
David, J. France, Lyon 
Davis, D. C. Madison, Wisconsin 
Dawood, M. M. U.A.R., Alexandria 
Day, J. W. Ames, Iowa 
Dean, M. (Mrs.) Ithaca, N. Y. 
de Castro, I. V. Brazil, P6rto Alegre 
Dee, J. (Miss) England, Leicester 
Deen, L. Lubbock, Texas 
De Garay, A. L. Mexico, Mexico City 
De Garay, A Mexico, Mexico City 
Deland, M C. Storrs, Conn. 
Delcour, J. Belgium, Heverlee_Louvajn 
Deiden, Wv. Netherlands, Haren (Gn) 
Del Solar, E. Chile, Santiago 
De Marinis, F. Cleveland, Ohio 
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Denell, M. T. 	(Mrs.) Austin, Texas Fenner, H. (Mrs.) Chile, Santiago 

Denell, R. E. Austin, Texas Fernandes, M. I. Brazil, Prto Alegre 

Devaux, J. (Mrs.) France, Gif-sur-Yvette Fernandes, N. (Miss) Sao Paulo, Brazil 

de Witt, P. Chapel Hill, N. C. Feuerbach, H. (Miss) Austria, Vienna 

Dews, D. L. Eugene, Oregon Figueroa, J. Chicago, Illinois 
Diamantopoulou, E. Greece, Athens Fine, W. 	Ithaca, N. Y. 

Dickerman, R. Cleveland, Ohio Finlay, D. Australia, Sydney 
Dickinson, W. Baltimore, Maryland Finnerty, V. G. 	(Mrs.) Storrs, Conn. 
Diebolt, J. R. Norman, Oklahoma Fitz-Earle, M. Canada, Toronto, Ont. 
Dimsdale, C. H. Canada, Edmonton Fleuriet, A. (Miss) France, Clermont-Ferrand 
Divelbiss, J. Le Mars, Iowa Fontdeuila, A. Spain, Barcelona 
Dmohowski-Lowe, H. (Mrs.) Rochester, Mich. Forbes, C. Moscow, Idaho 
Doane, W. W. (Mrs.) New Haven, Conn. Forrest, H. S. 	Austin, Texas 
Dobzhansky, T. New York, N. Y. Foss, J. Canada, Toronto, Ont. 

Dolfini, 	S. 	(Miss) 	Italy, Milan Foster, G. Canada, Vancouver, B. C. 
Donady, J. J. Iowa City, Iowa Fowler, G. L. Washington, D. C. 
DUbendorfer, A. Switzerland, Zurich Fox, A. S. Madison, Wisconsin 
Duck, P. D. Storrs, Conn. Fox, D. Baltimore, Maryland 
Duffy, J. St. Bonaventure, N. Y. France, V. 	(Mrs.) Davis, Calif. 
Duggleby, W. F. Madison, Wisconsin Franceschini, N. Germany, Tiibingen 
Dunn, B. K. (Miss) Madison, Wisconsin Frankel, A. (Mrs.) 	Iowa City, Iowa 

Dunn, M. 	(Mrs.) 	Ithaca, N. Y. Franklin, I. Chicago, Illinois 
Du Pui, M. L. (Miss) Netherlands, Haren (Gn) Franklin, R. Notre Dame, Indiana 
Dutta Gupta, A. K. India, Calcutta Frey, F. (Mrs.) France, Gif-sur-Yvette 
Duyn-Goedhardt, A. (Mrs.) Netherlands, Leiden Frei, H. Switzerland, Zurich 

Dyer, K. F. 	England, Harwell Friedberg, E. (Mrs.) Israel, Jerusalem 
Dykhuizen, D. E. Chicago, Illinois Friedman, L. D. 	St. Louis, Missouri 

Ebitani, N. Japan, Tokyo Friedman, T. B. Ann Arbor, Michigan 
Edmunds, L. (Mrs.) Stony Brook, N. Y. Friedrich, R. Germany, Freiburg 

Eggert, R. 	(Mrs.) 	Davis, Calif. Frutos, R. de (Miss) Spain, Barcelona 
Ehrlich, E. (Mrs.) Eugene, Oregon Frydenberg, 0. Denmark, Aarhus 
Ehrman, L. (Mrs.) New York, N. Y. Fuchs, M. 	Notre Dame, Indiana 

Eiche, A. Sweden, Stockholm Fujii, S. 	Japan, Kobe 
Eichenberger, E. Pasadena, Calif. Fujio, Y. Japan, Nagoya 
El-Helw, A. 	(Miss) U.A.R., Alexandria Fukatami, A. Japan, Tokyo 
Ellison, J. Eugene, Oregon Futch, D. C. 	San Diego, Calif. 

Elmore, E. L. 	Logan, Utah Gabay, S. J. 	(Miss) Urbana, 	Illinois 

Elmore, K. Chapel Hill, N 	C. Gale, J. S. England, Birmingham 

Emara, M. K. 	U.A.R., Alexandria Ganguly, R. K. 	India, Calcutta 
Emmens-Pieters, J. (Mrs.) Netherlands, Haren(Gn) Gans,,, 	(Mrs.) Paris, France 
Engelking, A. B. (Miss) San Marcos, Texas Garcia, M. (Miss) Spain, Barcelona 

Engle, J. B. 	(Mrs.) Madison, Wisconsin Garcia, M. (Mrs.) Bowling Green, Ohio 
Englert, D. C. Carbondale, Illinois Gardner, E. J. 	Logan, Utah 

Engstrom, L 	E. Urbana, Illinois Garen, A. 	New Haven, Conn. 
Enns, R. E. Eugene, Oregon Gateff, E. (Mrs.) Cleveland, Ohio 
Eoff, M. Norman, Oklahoma Gay, H. (Miss) Ann Arbor, Mich. 
Epler, J. L. Oak Ridge, Tenn. Gay, P. France, Gif-sur-Yvette 
Erickson, J. Bellingham, 0 Wash. Gazal, M. (Miss) U.A.R., Alexandria 

Eriksson, M 	Sweden, Umea Gearhart, J. 	Ithaca, N. Y. 
Erk, F. C. 	Utica, New York Geer, B 	W. 	Corvallis, Oregon 
Escott, C. (Miss) Australia, Bundoora Gehring, W. New Haven, Conn. 

Faberge, A. C. 	Austin, Texas Geiger, M. (Mrs.) Bowling Green, Ohio 

Fabre, J. P. 	Prto Alegre, Brazil Gelbart, W. M. 	Madison, Wisconsin 

Fahmy, M. J. 	(Mrs.) England, Chalfont St. Giles Geltosky, J. 	Pasadena, Calif. 
Fahmy, 0. C. England, Chalfont St. Giles Gerdes, R. A. 	Denton, Texas 

Falk, R. 	Israel, Jerusalem Gerhart, J. C. Switzerland, Zurich 
Falke, E. Charlottesville, Va. Gerlach, K. (Miss) Ann Arbor, Mich. 

Fano, V. 	C. (Miss) Madison, Wisconsin Gersh, E. S. 	(Mrs.) Philadelphia, Penn. 

Farrow, P. 	(Mrs.) 	Ithaca, N. Y. Gerstenberg, V. L. 	(Mrs.) Austin, Texas 

Feldman, Z 	(Miss) Israel, Jerusalem Gethmann, R. C. Chicago, Illinois 
Felix, R. Mexico, Mexico City Gibbs, E. M. 	(Miss) England, Chalfont St. Giles 
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Gibson, J. B. England, Cambridge 
Giesel, B. (Mrs.) Eugene, Oregon 
Gillen, A. K. (Mrs.) Austin, Texas 
Gillespie, J. H. Austin, Texas 
Glass, H. B. Stony Brook, N. Y. 
Glassman, E. Chapel Hill, N. C. 
Gleditsch, A. (Mrs.) Norway, Oslo 
Godoy, R. Chile, Santiago 
Gold, E. E. (Mrs.) Urbana, Illinois 
Goldschmidt, E. Israel, Jerusalem 
Gonzales, R (Miss) Spain, Barcelona 
Gooch, J. L. Huntingdon, Penn. 
Good, D. E. (Miss) Bowling Green, Ohio 
Gossi, S. J. (Mrs.) Pullman, Wash. 
Gore, A. K. India, Bareilly 
Gtz, K. C. Germany, Tubingen 
Goulbourn, J. M. (Miss) England, Sheffield 
Grabicki, E. (Mrs.) New Haven, Conn. 
Graf, U. Switzerland, ZUrich 
Graham, D. Huntingdon, Penn. 
Grahn, D. T. Pullman, Wash. 
Grainger, J. (Miss) England, York 
Grant, B. S. Williamsburg, Va. 
Green, M. (Mrs.) England, Brighton 
Green, M. M. Davis, Calif. 
Greisen, K. (Mrs.) Pasadena, Calif. 
Grell, E. H. Oak Ridge, Tenn. 
Grell, R F. Oak Ridge, Tenn. 
Griffin, J. D. Albuquerque, New Mexico 
Grigliatti, T. Canada, Vancouver, B. C. 
Grivet, F. (Miss) France, Paris 
Groot-van Stralen, C. (Mrs.) Netherlands, Leiden 
Grossberg, R. D. Carbondale, Illinois 
Grossfield, J. Lafayette, Indiana 
Gruneberg, H. England, London 
Guilford, W. B. Chapel Hill,N. C. 
Guillaume, J. (Miss) Iowa City, Iowa 
Guest, W. C. Fayetteville, Arkansas 
Gupta, J. P. India, Varanasi 
Gupta, R C. India, Calcutta 
Gutermann, H (Mrs.) Ithaca, N. Y. 
Guzman, G. (Miss) Mexico, Mexico City 
Guzman, J. (Miss) Mexico, Mexico City 
Habibulla, M. Corvallis, Oregon 
Hablas, A. A U.A.R., Alexandria 
Hackman, W. Finland, Helsinki 
Hadorn, E. Switzerland, Zurich 
Halfer, C. (Miss) Italy, Milan 
Hama, H. (Miss) Japan, Chiba 
Hammond, K. Australia, Sydney 
Hanimann, F. Switzerland, Zurich 
Hanks, G. D. Salt Lake City, Utah 
Hannah-Alava, A. (Mrs.) Finland, Turku 
Hardjosworo, P. (Mrs.) Ann Arbor, Mich. 
Hardy, R. San Diego, Calif. 
Harget, C. M. (Mrs.) Austin, Texas 
Harman, J. W. (Mrs.) England, Chalfont St. Giles 
Harrison, B. J. England, Norwich 
t’Hart-Velt, W. S. (Mrs.) Netherlands, Haren (Gn) 
Harti, D. L. Madison, Wisconsin 
Hartman, D. S. (Mrs.) New Haven, Conn.  

Hartmann-Goldstein, I. J. England, Sheffield 
Hashinotsume, T. (Mrs.) Japan, Osaka 
Hattori, T. Corvallis, Oregon 
Hawkins, E. (Mrs.) Stony Brook, N. Y. 
Hawkins, P. (Miss) Long Beach, Calif. 
Hayashi, K. (Miss) Japan, Osaka 
Hayashi, S. (Miss) Canada, Vancouver, B. C. 
Hayman, D. L. Australia, Adelaide 
Hedges, R. W. England, Leicester 
Hedrick, P. Chicago, Illinois 
Heisenberg, M. Germany, Tiibingen 
Hendrickson, R J. New Haven, Conn. 
Hengstenberg, R. Germany, Ttibingen 
Henkel, N. K. (Miss) Houston, Texas 
Hennig, W. Germany, Tiibingen 
Hensen, A. E. (Miss) Netherlands, Leiden 
Hernandez, E. (Miss) Spain, Barcelona 
Herskowitz, I. H. New York, N. Y. 
Hess, 0. Germany, Freiburg 
Heuts, M. J. Belgium, Heverlee-Louvain 
Hewitt, J. England, Leeds 
Hewlett, J. M. Evanston, Illinois 
Hexter, W. M. Amherst, Mass. 
Heystek, A. G. (Miss) Netherlands, Leiden 
Hihara, F. Japan, Tokyo 
Hihara, Y. K. (Mrs.) Japan, Tokyo 
Hijikuro, S. (Miss) Japan, Osaka 
Hildreth, P. E. Charlotte, N. C. 
Hilk, I. (Miss) Germany, Tubingen 
Hillman, R. Philadelphia, Penn. 
Hinton, C. W. Wooster, Ohio 
Hiott, J. K. (Miss) Chapel Hill, N. C. 
Hirose, Y. (Mrs.) Japan, Kobe 
Hiroyoshi, T. Japan, Osaka 
Hirschler, E. Duarte, Calif. 
Hittle, M. (Mrs.) Duarte, California 
Hjorth, P. J. Denmark, Aarhus 
Hochman, B. Knoxville, Tenn. 
Hodges, C. (Mrs.) Raleigh, N. C. 
Hodgetts, R. B. Pasadena, Calif. 
Hoff, D. (Mrs.) Madison, Wisconsin 
Holden, J. (Miss) Canada, Vancouver, B. C. 
Holland, I. B. England, Leicester 
Hollander, W. F. Ames, Iowa 
Hollingsworth, M. J. England, London 
Holm, D. G. Storrs, Conn. 
Holmgren, P. Sweden, Ume 
Holmquist, G. P. Urbana, Illinois 
Holt, A.C.E. (Mrs.) England, Reading 
Holzman, H. E. Chambersburg, Penn. 
Honda, Y. (Miss) Japan, Nagasaki 
Honeycutt, M. (Mrs.) Lafayette, Indiana 
Hong, U. C. Korea, Seoul 
Hooper, G. B. Poughkeepsie, N Y. 
Horstmann, M. Germany, Minster 
Hotta, Y. Pasadena, Calif. 
Howard, L. A. Chapel Hill, N. C. 
Huang, S. L. Austin, Texas 
Hubby, S. L. Chicago, Illinois 
Hudson, C. S. England, Cambridge 
Hughes, J. H. Bowling Green, Ohio 
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Hunt, D. M. England, London 
Hunt, C. H. Notre Dame, Indiana 
Hunt, P. (Mrs.) Berkeley, Calif. 
Hunter, A. Venezuela, Barquisimeto 
Hunter, P. (Mrs.) Bowling Green, Ohio 
Hrlimann, R. Switzerland, ZUrich 
Hutchful, G. Washington, D. C. 
Hynes, M. Australia, Adelaide 
Ibrahim, S. U.A.R. Alexandria 
Ichiniaru, K. (Miss) Japan, Nagasaki 
Ikebuchi, M. Japan, Hiroshima 
Ikeda, H. Japan, Tokyo 
Inagaki, E. Japan, Chiba 
Irvine, S. R. Logan, Utah 
Ishikawa, H. Corvallis, Oregon 
Ito, K. (Miss) Japan, Hiroshima 
Ito, S. (Miss) Japan, Tokyo 
Ito, T. Bowling Green, Ohio 
Iturra, P. (Miss) Santiago, Chile 
Ives, P. T. Amherst, Mass. 
lyama, S. Japan, Misima 
Jackson, M Long Beach, California 
Jackson, P. G. (Miss) Knoxville, Tenn. 
Jacob, M. (Miss) India, Varanasi 
Jacobs, M. E. Goshen, Indiana 
Jam, H. K. India, New Delhi 
Jen, J. (Miss) Prague, Czechoslovakia 
Jeffery, D. Berkeley, Calif. 
Jha, A. P. India, Bhagalpur 
Jhin, H. S. Korea, Seoul 
Jinks, J. L England, Birmingham 
John, B. England, Birmingham 
Johnsen, R C. Garden City, N Y. 
Johnson, F. M. Raleigh, N. C. 
Johnson, W. W. Albuquerque, N. M. 
Johnston, F. (Mrs.) Storrs, Conn. 
Jones, D. A. England, Birmingham 
Jones, G. H England, Birmingham 
Jonker, A. R. (Miss) Netherlands, Haren(Gn) 
Judd, B. H. Austin, Texas 
Jungen, H. Switzerland, Zurich 
Kaji, S. Japan, Kobe 
Kale, P. G India, Varanasi 
Kalicki, H. G. (Mrs.) Garden City, N. Y. 
Kambysellis, M. P. Cambridge, Mass. 
Kanehisa, T. Japan, Kobe 
Kaneko, A. Japan, Sapporo 
Kaneshiro, K. Y. Austin, Texas 
Kang, S.-J. (Miss) Korea, Seoul 
Kang, Y. S. Korea, Seoul 
Kannellis, A. Greece, Thessaloniki 
Kaplan, M. L New York, N. Y. 
Kaplan, R. A. (Miss) Madison, Wisconsin 
Kaplan, W. D. Duarte, California 
Karlik, A. (Miss) Austria, Vienna 
Kasir, Y. (Miss) Israel, Jerusalem 
Kasmar, L. (Miss) San Diego, California 
Kastritsis, C. D. Dallas, Texas 
Kaufmann, B. P. Ann Arbor, Michigan 
Kaufman, T. C. Austin, Texas 
Kawabe, M. Japan, Kobe 

Kawaguchi, M (Miss) Japan, Nagasaki 
Kawaharada, M. Japan, Nagasaki 
Kawanishi, M Japan, Misima 
Keane, R. Buffalo, N. Y. 
Kearsey, M. J. England, Birmingham 
Keeler, E. (Mrs.) Iowa City, Iowa 
Keller, E. C. Jr. Morgantown, West Virginia 
Kelly, N. I. (Mrs.) Eugene, Oregon 
Kemp, R. England, Harwell 
Ken-Ichi, W. Japan, Matsue 
Kernaghan, R. P. Stony Brook, N. Y. 
Kieft, P. M. Netherlands, Leiden 
Kikkawa, H. Japan, Osaka 
Killick, R. J. England, Birmingham 
Kim, K. W. Korea, Kwangju 
Kim, W. C. Korea, Seoul 
Kimble, C. R. (Mrs.) Dallas, Texas 
Kimura, M. Japan, Misima 
King, A. L. Salt Lake City, Utah 
King, R. J. De Kalb, Illinois 
King, R. C. Evanston, Illinois 
Kirchgessner, T. L. Albuquerque, New Mexico 
Kiriazis, W. C. Madison, Wisconsin 
Kirschbaum, W. F. Argentina, Buenos Aires 
Kishimoto, Y. (Miss) Japan, Kobe 
Kitagawa, 0. Japan, Tokyo 
Kitazume, Y. Japan, Kobe 
Klaus, D. W. San Marcos, Texas 
Kleager, A. Lincoln, Nebraska 
Klein, D. (Miss) Ann Arbor, Michigan 
Kiekar, A. (Miss) Austin, Texas 
Klingele, Sister D. Spokane, Wash. 
Klug, W. S. Crawfordsville , Indiana 
Knight, G. R. Scotland, Edinburgh 
Kobelt, D. Switzerland, ZUrich 
Koch, E. A. Evanston, Illinois 
Koepfer, R (Mrs.) New York, N. Y. 
Kh1er, B. (Miss) Germany, Tiibingen 
Kojima, K., Austin, Texas 
Kok, L. (Mrs.) Austin, Texas 
Komma, D. J. Urbana, Illinois 
Kondo, Kyoji Japan, Nagoya 
Konesky, M A. (Mrs.) Bowling Green, Ohio 
Kono, S. (Miss) Japan, Osaka 
Konopka, R. Pasadena, Calif. 
Kooistra, J. Netherlands, Haren(Gn) 
Koref-SantibaIez, S. (Mrs.) Santiago, Chile 
Korinek, E. (Mrs.) Canada, Vancouver, B. C. 
Kosuda, K. Japan, Tokyo 
Kraft, M. (Miss) Germany, Munster 
Krause, C. E. (Mrs.) Storrs, Conn. 
Krikortz, M. Sweden, Ume 
Krimbas, C. B. Greece, Athens 
Krider, H. M. Madison, Wisconsin 
Krochmal, P. Ithaca, N. Y. 
Kroeger, H. Germany, Saarbrticken 
Kroman, R. Long Beach, Calif. 
Kubli, E. Switzerland, ZUrich 
Kucherlapati, R. S. Urbana, Illinois 
Kunze-MUhl, E. (Mrs.) Austria, Vienna 
Kuroda, Y. Japan, Misima 
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Kurokawa, H. Japan, Tokyo 
Kuru, M. Lincoln, Nebraska 
Kyselka, C. F. (Miss) Trenton, N. J. 
Label, E. (Mrs.) France, Gif-sur-Yvette 
Lahiri, S. India, Calcutta 
Laird, C. D. Austin, Texas 
Lakhotia, S. C. India, Calcutta 
Lakka, K. (Miss) England, Chalfont St. Giles 
Lakovaara, S. Finland, Helsinki 
Lamb, M J. (Miss) England, London 
Lamb, M. M. (Mrs.) Houston, Texas 
Lambertsson, A Sweden, Ume 
Lamborot, M (Miss) Santiago, Chile 
Landa, Z. Czechoslovakia, Prague 
Landner, L. Sweden, Stockholm 
Lauge, G. (Miss) France, Orsay 
Laughnan, J. R. Urbana, Illinois 
Lawrence, M. J. England, Birmingham 
Lawrence, P. England, Cambridge 
Lee, B. W. Korea, Seoul 
Lee, C. C. Korea, Seoul 
Lee, C. S. Korea, Seoul 
Lee, F. C.-J. (Miss) Madison, Wisconsin 
Lee, H. W. Korea, Seoul 
Lee, T. J. Korea, Seoul 
Lee, W. R. Baton Rouge, Louisiana 
LeFever, H. M. Emporia, Kansas 
Leffel, L. E. (Miss) Madison, Wisconsin 
Leigh, B. Netherlands, Leiden 
Lemonnier, F. (Miss) France, Gif-sur-Yvette 
Leonard, S. Wales, Swansea 
Lerner, I. M. New York, N. Y. 
Letoublon, R France, Lyon 
Leuthold, U. Switzerland, Zurich 
Leventhal, E. A. (Mrs.) Madison, Wisconsin 
Levine, H. Storrs, Conn. 
Levins, R. Chicago, Illinois 
Levitan, M. New York, N. Y. 
Levy, A. W. (Miss) Australia, Adelaide 
Lewgoy, F. Brazil, Porto Alegre 
Lewin, B. England, Brighton 
Lewis, E. B. Pasadena, Calif. 
Lewis, H. W. Washington, D. C. 
Lewontin, R. C. Chicago, Illinois 
L’Hlias, C. (Miss) France, Gif-sur-Yvette 

France, Clermont-Ferrand 
Lifschytz, E. Israel, Jerusalem 
Lin, F.-J. Austin, Texas 
Lindsay, D. W. Rexburg, Idaho 
Lindsay, H. A. (Miss) Austin, Texas 
Lindsley, D. L. San Diego, Calif. 
Ling, L. (Miss) New Haven, Conn. 
-Linton, D. Canada, Toronto, Ont. 
Lints, C. V. (Mrs.) Belgium, Heverlee 
Lints, F. A. Belgium, Heverlee 
List, V. v s  d. (Miss) Netherlands, Leiden 
Liszczynskyj, J. Utica, N. Y. 
Liu, C. P. (Miss) Madison, Wisconsin 
Lloyd, B. (Miss) Australia, Adelaide 
Lokkj, J. Finland, Helsinki 
Lommerse, M. A.H. (Miss) Netherlands, Leiden 

Long, T. Wales, Swansea 
Loos, M. J. (Miss) Netherlands, Leiden 
Louis, M. (Mrs.) France, Gif-sur-Yvette 
Low, P. (Mrs.) Logan, Utah 
Lowenstein, L. L. (Miss) Madison, Wisconsin 
Lu, C. C. (Mrs.) Houston, Texas 
Lucchesi, J. C. Chapel Hill, N. C. 
Luce, W. M. Urbana, Illinois 
Ludwig, M. R. Brazil, Prto Alegre 
Ludwig, N. C. Brazil, Prto Alegre 
Luers, H. Germany, Berlin 
Liers, T. (Mrs.) Germany, Berlin 
Lundelius, J. (Mrs.) Austin, Texas 
Luning, K. G. Sweden, Stockholm 
Lutolf, H. U. Switzerland, ZUrich 
MacBean, I. T. Australia 2  Bundoora 
Machado, D. M. Brazil, Porto Alegre 
Machida, I. Japan, Chiba 
Maclntyre, R. Ithaca, N. Y. 
Maddalena, F. Scotland, Edinburgh 
Maddern, R. H. Australia, Adelaide 
Maeda, Y. Japan, Kobe 
Magalhaes, L. E. Brazil, Sao Paulo 
Magnusson, J. Sweden, Stockholm 
Mainx, F. Austria, Vienna 
Majoral, J. (Miss) Spain, Barcelona 
Makino, S. Japan, Sapporo 
Mange, A. P. Amherst, Mass. 
Marakis, S. Greece, Thessaloniki 
Marble, J. R. (Mrs.) Eugene, Oregon 
Marien, D. New York, N. Y. 
Marinic, S. E. (Mrs.) Argentina, Buenos Aires 
Markowitz, E. (Mrs.) Iowa City, Iowa 
Maroni, G. Madison, Wisconsin 
Maroni, L. B. (Mrs.) Madison, Wisconsin 
Marques, E. K. Brazil, P6rto Alegre 
Martin, A 0. (Mrs.) Cleveland, Ohio 
Martinez, C. P. (Mrs.) Argentina, Buenos Aires 
Martinez, M. N. Brazil, Pôrto Alegre 
Maruyania, T. Japan, Misima 
Margulies, Lola (Mrs.) New York, N. Y. 
Masry, A M. U.A.R. Alexandria 
Masterson, J. E. Ames, Iowa 
Masuda, H. (Miss) Japan, Misima 
Mather, Wharton B. Australia, Brisbane 
Matheson, A. C. Australia, Bundoora 
Matter, B. Switzerland, Zurich 
Matu1ov, Olga (Miss) Czechoslovakia, Prague 
Mayer, J. F. Dayton, Ohio 
Mayles, B. A. Morgantown, W. Virginia 
Mayo, M. J. Australia, Adelaide 
Mazar Barnett, B. (Mrs.) Argentina, Buenos Aire 
McCarron, M (Miss) Storrs, Conn. 
McCrady, W. B. Arlington, Texas 
McKay, C. M. Pullman, Wash. 
McKenzie, M. (Miss) Scotland, Edinburgh 
McMillan, I. Canada, Toronto, Ont. 
Mead, C. G. Oak Ridge, Tenn. 
Medrano, S. (Mrs.) Austin, Texas 
Meiss, L. H. (Mrs.) Urbana, Illinois 
Meltzer, P. Pasadena, Calif. 
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Merriam, J. Pasadena, Calif. 
Mendez, H. Brazil, Pôrto Alegre 
Merle, J. (Miss) France, Lyon 
Meschke, M. Lubbock, Texas 
Metcalfe, J. A. (Miss) England, York 
Mettler, L. E. Raleigh, N. C. 
Meyer, G. F. Germany, Tlibingen 
Meyer, H. U. Madison, Wisconsin 
Michaels, A. (Miss) Stony Brook, N Y. 
Milkman, R. D. Iowa City, Iowa 
Miller, D. D. Lincoln, Nebraska 
Miller, D. H. Australia, Sydney 
Miller, L. Garden City, N. Y. 
Miller, J. Canada, Toronto, Ont. 
Miller, M. (Mrs.) Lafayette, Indiana 
Minamori, S. Japan, Hiroshima 
Minato, K. Japan, Misima 
Minnema, M. H. (Miss) Netherlands, Haren 
Mishra, M India, Bhagalpur 
Missert, D. (Miss) Buffalo, N. Y. 
Mitchell, H. K. Pasadena, Calif. 
Mitra, N. India, Calcutta 
Mittler, S. DeKaib, Illinois 
Mohler, B. (Mrs.) Iowa City, Iowa 
Mohler, J. D. Iowa City, Iowa 
Moisand, R. Buffalo, N. Y. 
Mollet, P. Switzerland, Zirich 
Momma, E. Japan, Sapporo 
Monclis, M. (Mrs.) Spain, Barcelona 
M6nsua, J. L. Spain, Barcelona 
Montelius, I. Sweden, Stockholm 
Montell, I. Sweden, Ume 
Montgomery, R. Houston, Texas 
Moon, H. M. Chapel Hill, N. C. 
Moon, K. W. Korea, Seoul 
Morales, N. B. Brazil, Prto Alegre 
Moran, J. C. (Miss) Portland, Oregon 
Moree, R. Pullman, Wash. 
Mori, S. (Miss) Japan, Nagasaki 
Moriwaki, D. Japan, Tokyo 
Morris, R. B. (Miss) Stony Brook, N. Y. 
Morrow, D. L. Ithaca, N. Y. 
Morton, M D. (Mrs.) Charlottesville, Va. 
Moskwinski, -T-. (Miss) Notre Dame, Indiana 
Mossige, J. C. (Mrs.) Norway, Oslo 
Moth, J. J. Australia, Sydney 
Motylinski, C. Cleveland, Ohio 
Mourad, A. M. U.A.R., Alexandria 
Moutao, C. A. New York, N. Y. 
Moyer, S. B. Boston, Mass. 
Mackenthaler, F. A. Albany, N. Y. 
Mukai, T. Raleigh, N. Carolina 
Mukerjee, Debdas Houston, Texas 
Mukherjee, A. S. India, Calcutta 
Mulkay, L M Rexburg, Idaho 
Mulrennan, Sister C. A. Weston, Mass. 
Multer, J. D. (Mrs.) Wooster, Ohio 
Munoz, E. R. Argentina, Buenos Aires 
Murakami, A. Japan, Misima 
Murakami, A Bowling, Green, Ohio 
Murata, M Japan, Chiba 
Murphy, C. (Mrs.) Berkeley, Calif.  

Murphy, J. P. Austin, Texas 
Myszewski, M. E. Des Moines, Iowa 
Nagatani, T. (Miss) Japan, Osaka 
Nair, P. S. Austin, Texas 
Nakagawa, K. (Miss) Japan, Tokyo 
Nakai, S. Japan, Chiba 
Nakanishi, H.  Y. Japan, Chiba 
Nakashima-Tanaka, B. Japan, Sakai 
Nakao, Y. Japan, Chiba 
Namkoong, G. Chicago, Illinois 
Nardin, H. (Mrs.) Baton Rouge, Louisiana 
Narise, S. (Mrs.) Japan, Tokyo 
Narise, T. Japan, Sakado 
Nash, D. Canada, Edmonton 
Nash, K. R. Carbondale, Illinois 
Nash, W. Ann Arbor, Mich. 
Nawa, S. Japan, Misima 
Neeley, J. C. Portland, Oregon 
Nei, M Japan, Chiba 
Nemhauser, I. (Miss) New York, New York 
Newburgh, R W. Corvallis, Oregon 
Newlin, L 	Salt Lake City, Utah 
Newsome, J.  M. Carbondale, Illinois 
Newton, J. A. Chapel Hill, North Carolina 
Nguyen thi, M. Scotland, Edinburgh 
Nicholl, L. A. (Mrs.) Bowling Green, Ohio 
Nielsen, J. T. Denmark, Aarhus 
Nit, J. P. van der (Miss) Netherlands, Leiden 
Nilsson, B. (Mrs.) Sweden, Stockholm 
Nix, C 	Chicago, Illinois 
Nogus, R. Spain, Barcelona 
Ndthel, H. Netherlands, Leiden 
Nothiger, R. San Diego, California 
Novitski, B. Eugene, Oregon 
Nozawa, K Japan, Nagoya 
Nunnelee K. Madison, Wisconsin 
O’Brien, S. Ithaca, N. Y. 
Of tedal, P. Norway, Oslo 
Ogaki, M. Japan, Sakai 
Ogawa, Akiko (Miss) Japan, Chiba 
Ogita, Z. Japan, Osaka 
Ogonji, C. 0. Washington, D. C. 
Oguma, Y. Japan, Tokyo 
Ohanessian, A. (Mrs.) France, Gif-sur-Yvette 
Ohba, S. Japan, Tokyo 
Ohki, K. Japan, Nagasaki 
Ohnishi, 0. Madison, Wisconsin 
Ohta, T. Japan, Misima 
Oishi, K. New Haven, Conn. 
Okada, T. Japan, Tokyo 
Okada, T. Austin, Texas 
Oksala, T. A. Finland, Turku 
Okuno, T. (Miss) Japan, Osaka 
Olive, M. Houston, Texas 
Oliver, C. P. Austin, Texas 
Olofsson, B. Sweden, Umea 
Oltze, A. (Miss) Germany, Berlin 
Olvera, 0. (Miss) Mexico, Mexico City 
Ondej, M. Czechoslovakia, Prague 
Orevi, N. Israel, Jerusalem 
Oshima, C. Japan, Mjsjma 
Oster, I. I. Bowling Green, Ohio 
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Oster, P. (Mrs.) Bowling Green, Ohio 
Ostrowski, R. Notre Dame, Indiana 
Ottaviano Gottardi, A. (Mrs.) Italy, Milan 
Paik, Y. K. Korea, Seoul 
Paika, I. J. Lincoln, Nebraska 
Pak, W. L. Lafayette, Indiana 
Pakonen, C. Z. (Mrs.) Pullman, Wash. 
Pal, T. K. India, Calcutta 
Palomino, H. Chile, Santiago 
Papaphthmieu, T. Salt Lake City, Utah 
Park, M. S. Korea, Kwangju 
Parker, M. (Mrs.) Houston, Texas 
Parks, C. (Mrs.) St. Louis, Missouri 
Parshad, R. India, Chandigarh 
Parsons, P. A. Australia, Bundoora 
Pasteur, G. Dallas, Texas 
Pasztor, L. Beaverton, Oregon 
Pastorok, R. Notre Dame, Indiana 
Pateman, J. A. Australia, Adelaide 
Paterson, H. E. Australia, Perth 
Pausic, K. (Miss) Bowling Green, Ohio 
Pautz, J. (Mrs.) Iowa City, Iowa 
Pavan, C. Sao Paulo, Brazil 
Paulovsky, 0. (Mrs.) New York, N. Y. 
Paz, C. (Miss) Argentina, Buenos Aires 
Pearson, L. C. Rexburg, Idaho 
Peeples, E. E. Jr., Austin, Texas 
Pelecanos, M. Greece, Thessaloniki 
PeIia, H. Brazil, Pôrto Alegre 
Penson, J. P. Houston, Texas 
Pentzos-Daponte, A. Greece, Thessaloniki 
Peres, A. P. Brazil, Porto Alegre 
Pereyra, E. (Miss) Argentina, Buenos Aires 
Perez-Davila, Y. (Mrs.) Chicago, Illinois 
Periquet, G. Paris, France 
Perreault, W. J. Ann Arbor, Mich. 
Perrin, M. Switzerland, Zurich 
Perrin-Waldemer, C. L. France, Clermont-Ferrand 
Perry, M. (Miss) Scotland, Edinburgh 
Persson, K. Sweden, Umea 
Petersen, K. (Miss) Ann Arbor, Mich. 
Petit, C. Paris, France 
Phillips, John Austin,Texas 
Piekielniak, M. J. Utica, N. Y. 
Pipkin, S. B. Washington, D. C. 
Plaut, W. S. Madison, Wisconsin 
Plough, H. H. Amherst, Mass. 
Plus, N. (Mrs.) France, St. Christol Les Ales 
Poodry, C. Cleveland, Ohio 
Portin, P. Finland, Turku 
Pospisil, Z. V. (Mrs.) Eugene, Oregon 
Possani, L. P. Brazil, Porto Alegre 
Postlethwait, J. Cleveland, Ohio 
Poulson, D. F. New Haven, Conn, 
Prabhu, S. S. India, Bareilly 
Prakash, R. India, New Delhi 
Prakash, S. Chicago, Illinois 
Prasad, S. India, Bhagalpur 
Pratt, R. (Miss) Canada, Vancouver 
Prendergast, L. (Mrs.) San Diego, Calif. 
Prevosti, A. Spain, Barcelona 

Printz, P. France, Gif-sur-Yvette 
Pritchard, R. H. England, Leicester 
Procunier, D. Ames, Iowa 
Puro, J. Finland, Turku 
Querubin, M. A. (Miss) Brazil, Sao Paulo 
Quick, J. (Mrs.) Dallas, Texas 
Quintanilla, E. Dayton, Ohio 
Radcliffe, C. W. Urbana, Illinois 
Rahman, Z. India, Bhagalpur 
Rai Chaudhuri, A. India, Calcutta 
Ramamurthy, G. Berkeley, Calif. 
Ramel, C. Sweden, Stockholm 
Ramila, D. Brazil, Pôrto Alegre 
Ramirez, J. Mexico, Mexico City 
Rangaswamy, V. S. Bowling 0 Green, Ohio 
Rasmusson, B. Sweden, Umea 
Rasmusson, M. Sweden, Ume 
Rathie, K. A. Australia, Sydney 
Ratty, F. J. San Diego, Calif. 
Ray-Chaudhuri, S. P. India,Varanasi 
Ray, J. H Lexington, Kentucky 
Rayburn, M. (Mrs.) Raleigh, N. C. 
Rayle, R. E. Davis, Calif. 
Raymond, J. (Mrs.) Eugene, Oregon 
Razzini, A. Italy, Milan 
Rechsteiner, M. Baltimore, Maryland 
Reguly, Maria L. Brazil, P6rto Alegre 
Reichert, D. F. Austin, Texas 
Reischl, E. Brazil, P6rto Alegre 
Relton, J. (Mrs.) England, Sheffield 
Remondini, D. J. Spokane, Wash. 
Rendel, J. M. Australia, Sydney 
Resch, K. M. (Miss) Austin, Texas 
Rha, C. H. Korea, Kwangju 
Rhoads, J. (Miss) Lafayette, Indiana 
Ribs, G. (Miss) Spain, Barcelona 
Rice, T. New Haven, Conn, 
Richard-Molard, C. (Miss) France, Gif_sur-Yi 
Richardson, R. H. Austin, Texas 
Richmond, R. C. New York, N. Y. 
Rijnsburger, T. (Miss) Netherlands, Leiden 
Rim, N. Y. Korea, Seoul 
Rinehart, R. R. Netherlands, Leiden 
Rinehart, R. R. San Diego, Calif. 
Ringel, M Belgiuzi, Heverlee-Louvain 
Risch, P. Switzerland, ZUrich 
Rivera, M. L. (Miss) Spain, Barcelona 
Rizki, R. M. Ann Arbor, Mich. 
Rizki, T. M. Ann Arbor, Mich, 
Roberts, C. F. England, Leicester 
Roberts, D. B England, Leeds 
Roberts, P. Corvallis, Oregon 
Roberts, R. Chicago, Illinois 
Robertson, A. Scotland, Edinburgh 
Robertson, E. (Mrs.) Scotland, Edinburgh 
Robertson, F. W. Scotland, Edinburgh 
Rocha, F. J. Brazil, Prto Alegre 
Rocha, Z. Brazil, Porto Alegre 
Rockwell, R. F. Dayton, Ohio 
Rogers, C o  K. (Mrs.) Knoxville, Tenn. 
Rojas, E. (Mrs.) Chile, Santiago 
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Rojas, E. (Mrs.) Chile, Santiago 
Rokop, S. (Mrs.) San Diego, Calif. 
Romrell, L. J. Logan, Utah 
Rose, R. W. Philadelphia, Penn. 
Rosenberg, M. Fullerton, Calif. 
Roushdy, S. U.,A.,R., Alexandria 
Roux, F. (Miss) France, Gif-sur-Yvette 
Ruderer-Doschek, E. (Mrs.) Austria, Vienna 
Rumsower, L. (Mrs.) Duarte, Calif. 
Runge, R. Lake Forest, Illinois 
Runk, C. (Miss) Germany, Freiburg 
Rushing, D. Chapel Hill, N. C. 
Russell, G. K. Garden City, N. Y 
Russell, M. A. Scotland, Edinburgh 
Russell, P. (Mrs.) Amherst, Mass. 
S, F. A. Brazil, Prto Alegre 
Sabol, E. M. (Miss) Madison, Wisconsin 
Sack, C. East Lansing, Mich. 
Saeki, T. Japan, Chiba 
Saito, C. Japan, Chiba 
Sakai, K. I. Japan, Misima 
Salceda, V. Mexico, Mexico City 
Salverson, H. M. (Mrs.) Madison, Wisconsin 
Saizano, F. M. Brazil, Pôrto Alegre 
Samis, H. V.,, Jr. Utica, New York 
Sang, J. H. England, Brighton 
Sander, K. Germany, Freiburg 
Sanders, P. F. (Miss) Austin, Texas 
Sang, J. H. England, Brighton 
Sanger, W. G. Lincoln, Nebraska 
Sankaranarayanan, K. Netherlands, Leiden 
Santos, E. P 	Brazil, So Paulo 
Sanyal, C. India, Calcutta 
Saraswathy, T. (Miss) India, Varanasi 
Sarbeck, K. M. (Mrs.) Houston, Texas 
Sarhan, N. (Miss) U.A.R.,,Alexandria 
Sarkar, D. N. India, Varanasi 
Sasaki, F. (Miss) Japan, Tokyo 
Saura, A. Finland, Helsinki 
Savolainen, S. (Mrs.) Finland, Turku 
Savontaus, M. (Mrs.) Finland, Turku 
Sayers, E. R. TuscalOosa, Alabama 
Schabtach, E. Baltimore, Maryland 
Schaffer, H. B. Raleigh, N. C 
Schalet, A. Storrs, Conn. 
Scharloo, W Netherlands, Haren (Gn) 
Schechter, B. Bowling Green, Ohio 
Scheid, W. Germany, Miinster 
Schewe, M. Canada, Vancouver, B. C. 
Schiedt, G. Pasadena, Calif. 
Schifflers, E. Belgium, Heverlee-Louvain 
Schneiderman, H. A. Cleveland, Ohio 
Schubiger, G. Switzerland, ZUrich 
Schubiger, M. Switzerland, ZUrich 
Schultz, E. G. Brazil, Prto Alegre 
Schwalm, F. Notre Dame, Indiana 
Schwartz, G. De Kalb, Illinois 
Schwinck, I. (Miss) Storrs, Conn. 
Sciandra, R. Buffalo, N. Y. 
Scott, N. (Miss) Norman, Oklahoma 
Sechier, J. (Mrs.) Austin, Texas 
Sediv, B. Czechoslovakia, Prague 

Seecof, R. L. Duarte, Calif. 
Sega, C. A. Baton Rouge, Louisiana 
Seiger, M. B. Dayton, Ohio 
Seki, T. Japan, Osaka 
Sen L. India, Calcutta 
Sene, F. M. Brazil, Sao Paulo 
Senior, B. W. England, Leicester 
Sewell, D. England, Sheffield 
Sfeir, G. Utica, New York 
Shafer, S. J. Philadelphia, Penn. 
Shamay, E. Israel, Jerusalem 
Shannon, M. P. (Mrs.) Austin, Texas 
Sharma, G. P. India, Chandigarh 
Sharma, R. P. India, New Delhi 
Sheldon, B. L. Australia, Sydney 
Shellenbarger, D. Iowa City, Iowa 
Shelton, E. E. Austin, Texas 
Shen, M. W. (Mrs.) Austin, Texas 
Sherald, A. Charlottesville, Va. 
Sherwin, R. N. Chicago, Illinois 
Shields, G. England, Brighton 
Shim, C. J. (Miss) Korea, Seoul 
Shima, T. Japan, Sapporo 
Shiomi, T. Japan, Nagasaki 
Shmookler, R. England, Brighton 
Shoueb, Y. U.,A.,R.,, Alexandria 
Shoup, J. (Mrs.) Bowling Green, Ohio 
Sibiga, S. M. (Mrs.) Storrs, Conn. 
Siervogel, R., M. Eugene, Oregon 
Simmons, J. R. Logan, Utah 
Simmons, T. Knoxville, Tenn. 
Simoes, C. V. Brazil, Pôrto Alegre 
Simes, G. V. Brazil, P&rto Alegre 
Simoes, N. Brazil, Prto Alegre 
Simonsen, V. Denmark, Aarhus 
Simpson, R. Notre Dame, Indiana 
Singer, A. (Mrs.,) Tuscaloosa, Alabama 
Singer, K. M. Storrs, Conn. 
Singh, A. India, Chandigarh 
Singh, B. N. India, Varanasi 
Singh, V. India, Bhagalpur 
Skandera, C. (Miss) Utica, N. Y. 
Skaki, C. (Mrs.,) India, Bareilly 
Skukla, India, New Delhi 
Slatis, H. M. East Lansing, Mich. 
Slimmers, S. A. (Miss) Netherlands, Leiden 
Slizynski, B. M. Scotland, Edinburgh 
Slizynska, H. (Mrs.) Scotland, Edinburgh 
Smit, A. (Mrs.) Pasadena, Calif., 
Smith, C. (Mrs.) Wooster, Ohio 
Smith, D. A. England, Birmingham 
Smith, D. San Diego, Calif., 
Smith, J. M. England, Brighton 
Smith, J. (Mrs.) Chapel Hill, N. C. 
Smith, P. D. Storrs, Conn. 
Smith, R. (Miss) Wooster, Ohio 
Sobels, F. H. Netherlands, Leiden 
Sdergren, A. Sweden, Ume 
Sofer, W. H. Baltimore, Maryland 
Sokoloff, A. San Bernardino, Calif. 
Sommerau, I. (Miss) Germany, Berlin 
Soroor, A. A. U.A.R.,Alexandria 
Sorsa, M (Mrs.) Finland, Helsinki 
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Sorsa, V. Finland, Helsinki 
Souza, H.M. (Mrs.) Brazil, Sao Paulo 
Sparks, C. L. (Mrs.) T-Ioustan, Texas 
Sparrow, J. England, Brighton 
Spassky, B. New York, N. Y. 
Sperlich, D. Austria, Vienna 
Spieler, R. A Fresno, Calif. 
Spierings, L. (Miss) Netherlands, Leiden 
Spiess, E. B. Chicago, Illinois 
Spieth, P. T. Eugene, Oregon 
Spofford, J. B. Chicago, Illinois 
pringer, R. Austria, Vienna 

Srm, R Edinburgh, Scotland 
Stables, R. W. Chapel Hill, N. C. 
Stanley, J. C. (Miss) Bowling Green, Ohio 
Staring, S. A (Miss) Houston, Texas 
Stauffer, H. Berkeley, Calif. 
Steen, L. van der (Miss) Netherlands, Leiden 
Steffensen, D. Urbana, Illinois 
Steger, B. G. (Mrs.) Madison, Wisconsin 
Steinberg, A. G. Cleveland, Ohio 
Stern, C. Berkeley, Calif. 
Stiers, R Belgium, Heverlee-Louvain 
Stocker, A. (Mrs.) Dallas, Texas 
Stom, Mary Huntingdom, Penn. 
Storm, L. W. Las Vegas, Nevada 
Stow, J. Emporia, Kansas 
Strangio, V. A. Australia, Melbourne 
Strauss, S. (Miss) Bowling Green, Ohio 
Strickberger, M W. St. Louis, Missouri 
Str&iinaes, 0. Norway, Oslo 
Stuart, F. (Mrs.) Eugene, Oregon 
Sturtevant, A H. Pasadena,  Calif. 
Sue, C. S. (Miss) Korea, Seoul 
Sugimoto, K. (Miss) Japan, Hiroshima 
Sullivan, D. T. Pasadena, Calif. 
Suf, M V. Brazil. Prto Alegre 
Sung, K. C. Korea, Seoul 
Sunhill, K. (Miss) Staten Island, N. Y. 
Suomalainen, E. Finland, Helsinki 
Surridge, J. F. Lincoln,  Nebraska 
Surver, W. Notre Dame, Indiana 
Suzuki, D. T. Canada, Vancouver, B C. 
Svahlin, H Sweden, Umea 
Svensson, I. Sweden, Umea 
Swadley, J. Morgantown, W. Virginia 
Swaminathan, M. S. India, New Delhi 
Tae, H. S. Korea, Seoul 
Takada, H Japan, Sapporo 
Takahashi, Y. Japan, Sapporo 
Takaya, H. Japan, Kobe 
Tancock, R. (Miss) Australia, Adelaide 
Tantawy, A. 0. U.A.R., Alexandria 
Targa, H. J. Brazil, SE0 Paulo 
Thtes, A. D. Netherlands, Leiden 
Taylor, J. Emporia, Kansas 
Teasdale, T. England, Birmingham 
Tebbutt, S. England, Brighton 
Tedeschi, M V. (Miss) Brazil, Sao Paulo 
Teissier, G. France, Gif-sur-Yvette 
Temin, R G. (Mrs.) Madison, Wisconsin 
Templet, P. Baton Rouge, Louisiana 

Teninges, D. (Mrs.) France, Gif-sur-Yvette 
Terrell, E. (Mrs.) Raleigh, N. Carolina 
Thoday, J. M. England, Cambridge 
Thomasson, W. A. Pasadena, Calif. 
Thompson, J. N. Jr., Norman, Oklahoma 
Thompson, M. A. (Mrs.) Ithaca, N Y. 
Thompson, M. (Mrs.) Bowling Green, Ohio 
Thompson, P. E. Athens, Georgia 
Thompson, S. R 	Ithaca, N. Y. 
Throckmorton, L. H. Chicago, Illinois 
Thurlow, B. J. (Miss) England, Chalfont St. Gi 
Tiffany, B. (Miss) Amherst, Mass. 
Tigerstedt, P Finland, Helsinki 
Tiivola, A. (Mrs.) Finland, Helsinki 
Timmer, G. (Miss) Netherlands, Leiden 
Ting, L. (Miss) Iowa City, Iowa 
Tobari, I. Japan, Chiba 
Tobari, Y. N. (Mrs.) Japan, Tokyo 
Tobler, H. Switzerland, Zurich 
Tobler, J. E. Logan, Utah 
Tokuda, T. (Miss) Japan, Misima 
Tokumitsu, T. Japan, Sapporo 
Tokunaga, C. Berkeley, Calif. 
Tolby, B. E. Eugene, Oregon 
Toledo, J. S. (Mrs.) Brazil, Sao Paulo 
Tomita, T Japan, Nagoya 
Tomonaga, K. (Miss) Japan, Nagasaki 
Tondo, C. V. Brazil, Pôrto Alegre 
Tonomura, Y. (Mrs.) Japan, Tokyo 
Tonzetich, J. Durham, N. C. 
Torres, A. Houston, Texas 
Touzet, J. (Mrs.) Lyon, France 
Tracy, U. (Mrs.) Pasadena, Calif. 
Traut, A. (Mrs.) Germany, Mtinster 
Traut, H. Germany, Mtinster 
Triantaphyllidis, K. Greece, Thessaloniki 
Trombly, C. (Miss) Corvallis, Oregon 
Trout, W. E. III, Duarte, Calif. 
Tsacas, L. France, Gif-sur-Yvette 
Tsacas, S. Greece, Athens 
Tsuno, K. Japan, Tokyo 
Turnock, G. England, Leicester 
Tyoa, F. H. B. Netherlands, Leiden 
Ulrich, E. Switzerland, ZUrich 
Ulrich, H Switzerland, Ztirich 
Ulrich, V. Morgantown, W. Virginia 
Ulrichs, P. C. (Mrs.) Berkeley, Calif. 
Urbischek, E. F. Wales, Swansea 
Ursprung, H. Baltimore, Maryland 
Valencia, J. I. Madison, Wisconsin 
Valencia, R. M (Mrs.) Madison, Wisconsin 
Valentin, J. Sweden, Stockholm 
Van Delden, W. Chicago, Illinois 
Vanflyke, D. DeKalb, Illinois 
Van Herrewege, C. France, Lyon 
Van Herrewege, J. (Mrs.) France, Lyon 
Van Valen, L Chicago, Illinois 
Van Valen, P (Mrs.) Chicago, Illinois 
Varak, E. (Mrs.) Ithaca, N. Y. 
Vasistha, H C. India, Varanasi 
Veiga-Neto, A. J. Brazil, P8rto Alegre 
Vepslinen, K Finland, Helsinki 
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Verlinden, J. M. Belgium, Heverlee 
Vigas, J. Brazil, P6rto Alegre 
Vigier, C. (Mrs.) France, Gif-sur-Yvette 
Vloeberghs, J. V. Belgium, Heverlee 
Voelker, R. A. Austin, Texas 
Volk, K. Iowa City, Iowa 
von Borstel, R. C. Oak Ridge, Tenn. 
Von Halle, E. S. (Mrs.) Oak Ridge, Tenn. 
Voss, R. (Miss) Israel, Jerusalem 
Vydelingum, N. England, London 
Vyse, E. R. England, Brighton 
Wachnicki, D. R. (Miss) Rochester, Mich. 
Waddington, C. H. Scotland, Edinburgh 
Waddle, F. Bowling Green, Ohio 
Wakil, H A. U.A.R., Alexandria 
Walker, G. R Canada, Edmonton, Alta 
Walker, S. (Mrs.) England, Cambridge 
Wallace, B. Ithaca, N. Y. 
Ward, C. L Durham, N. C. 
Ward, P. St. Louis, Missouri 
Wasserman, M Switzerland, ZUrich 
Watanabe, I. Japan, Chiba 
Watanabe, T. K. Japan, Misima 
Watt, B. J. (Miss) Australia, Bundoora 
Wattiaux, J. M Belgium, Heverlee 
Wearden, S. Morgantown, W. Virginia 
Wehman, H. J. Baltimore, Maryland 
Wehr, N L. (Mrs.) Carbondale, Illinois 
Weidenhofferov, H. (Miss) Czechoslovakia 
Weinmann, R. S. Ames, Iowa 
Weisbrot, D. R Medford, Mass. 
Weishons, W. J. Ames, Iowa 
Wester, R. DeKaib, Illinois 
Wheeler, M. R. Austin, Texas 
White, M P. (Miss) Urbana, Illinois 
White, N. (Miss) Lafayette, Indiana 
White, P. (Mrs.) Storrs, Conn. 
Whitney, J. B., III, Chapel Hill, N. C. 
Whittinghill, M. Chapel Hill, N. C. 
Widmayer, D. (Miss) Wellesley, Mass. 
Wieczorek-Bochnig, V (Mrs.) Germany, Berlin 
Wieschaus, E. Notre Dame, Indiana 
Wilkerson, R. D. (Mrs.) Oak Ridge, Tenn. 
Williams, G. Berkeley, Calif. 
Williams, J. III, Baton Rouge, Louisiana 
Williams, J. (Mrs.) Raleigh, N. C. 
Williams, P. (Miss) Australia, Adelaide 
Williams, S. (Miss) Ann Arbor, Mich. 
Williams, S. (Mrs.) Ithaca, N. Y. 
Williams, T. Utica, N. Y. 
Williamson, D. L. Philadelphia, Penn. 
Williamson, R. Canada, Vancouver, B. C. 

Willott, D. M. (Mrs.) England, Chalfont St. Cues 
Willson, A. (Mrs.) Raleigh, N. C. 
Wilson, F. D. (Mrs.) Austin, Texas 
Wilson, J. Chicago, Illinois 
Wilson, J. (Miss) Washington, D. C. 
Wilson, L. P. (Mrs.) Wellesley, Mass. 
Wilson, M (Mrs.) St. Louis, Missouri 
Wing, M. (Mrs.) Austin, Texas 
Winge, H. Brazil, P6rto Alegre 
Winslow, R. Houston, Texas 
Wolf, E. Germany, Berlin 
Wolff, M. L. (Mrs.) Washington, D. C. 
Woloshyn, B. P. 	Canada, Edmonton, Alta. 
Wong, K. Notre Dame, Indiana 
Wong, P Corvallis, Oregon 
Wood, B. (Mrs.) Ithaca, N. Y. 
Wood, R. B. (Mrs.) Logan, Utah 
Woodbridge, G. Iowa City, Iowa 
Woodhams, C. A England, London 
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NOTE: Since printing of DIS is done in groups of eight pages, any total less than a multiple 
of eight would leave some blank pages at the end. After this issue was typed, it 
appeared that we would have five such blank pages and we have taken advantage of that 
fact to include several Research Notes which arrived late and which would otherwise 
have been delayed until the next issue. E.N. 

Lewis, E. B. California Institute 	Duplications 	for the tip of the left arm of chromosome 
of Technology. Cytological location 	3 of D. melanogaster derived from three x-ray induced 
of the multiple-wing-hairs (rnwh) 	 Y-3 translocations have been used to locate the cell- 
gene in Drosophila melanogaster. 	 marker mutant, multiple wing hairs (mwh), of Di 

Pasquale. Two of the translocations, T(Y;3)P3 and 
T(Y;3)P5 (P = Pasadena) were found by P Rosenthal 

and have breakage points in regions 61E-F and 62C-D, respectively, of 3L. The third trans-
location, T(Y;3)P6 was found by S. Heinemann and has a breakage point in region 62A-B of 3L. 
Flies bearing duplications for the tip of 3L can readily be obtained from each of the three 
translocations and are phenotypically virtually wild type except for a tiny extra vein parallel 
to, and close to the middle of, the second wing vein. The duplication products from the P5 
and P6 translocations cover two doses of mwh; that is, give the wild-type cuticular hair pattern 
whereas the duplication from P3 fails to cover two doses of mwh; that is, gives the typical 
mwh pattern. Hence the locus of mwh lies between 61E and 62B. 

Rasmuson, B. and Johansson, H. 	 A survey of 	Drosophila species was performed during 
Institute of Biology, Universityy 	 the summer of 1968 in the vicinity of Ume. (Lat. 
of Ume °a, Sweden. Drosophila species 	640N). Flies were collected from June 26 to Sept. 
in the northern part of Sweden. 	 15 with nine traps set up in different biotopes. 

A total of 1287 flies was obtained. 
During the whole period the obscura-group, 

represented by D. obscura, D. subobscura, D. alpina and D. bifasciata, dominated, especially 
in forests and edges of forests. D alpina first,appeared at the end of July and reached its 
maximum in the beginning of August, when it sometimes was more abundant than the total of all 
the other species in this group. 

D. phalerata was most common in the beginning of the season but was later surpassed by 
D. transversa. Both these species also seem to be confined to forests. 

D. littoralis was the dominating species in the trap situated at the riverbank. It was 
here very abundant, giving up to 100 individuals in a catch. It was found also in other bio-
topes but is obviously highly water dependent. 

The occurrence of D. funebris was sporadic. Further, a few specimens were found of D. 
silvestris, D. busckii and, among the not identified, probably one D. melanogaster. * 

D. obscura 
D. subobscura 
D bifasciata 	562 
D. alpina 	 173 
D. phalerata 	 12 
D transversa 	28 
D littoralis 	486 
D funebris 	 13 
D. silvestris 	 2 
D. busckii 	 1 
Not identified 	10 

TOTAL 	 1287 	 *Jointly accounted because of 
identification difficulties. 
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Barigozzi, C., M Fraccaro (1), 
C. Halfer, and L. Tiepolo (1), 
Institute of Genetics, Univer-
sity of Milan, Italy. DNA-repli-
cation of eu - and heterochromatin 
translocatoon of D. melanogaster. 

In previous investigations the late replication of 
heterochromatin, in respect to euchromatin, had 
been observed in the normal chromosome set. The 
present note refers to the results obtained label-
ling with tritiated thymidine embryonic cultured 
cells of stocks, where translocations between Y-
chromosome and euchrornatin are cytologically 
detectable. 

The following stocks have been utilized: 
i) sterilizer: the centric part forms a ring and the acentric one is translocated to 

the X chromosome heterochromatic portion; 
ii) T(Y:2)Bfb: the centric part is translocated to the right arm of the second 

chromosome, the acentric to the heterochromatin of the centric region of the same second 
chromosome; 

iii) T(Y:3)P80: the centric part is translocated to the distal portion of the right 
arm of the third chromosome, while the acentric portion is translocated to the right arm of 
the third chromosome. 

The observations have been made on cells, cultured according to Horikawa and Fox 
(1964) technique. Tritiated thymidine was added to 16 hours old cultures, and treatment 
lasted for 4 hours. Autoradiographies were taken according to the usual technique. The 
results show that in sterilizer the centric ring shaped portion of the Y replicates 
synchronously with the centromeric heterochromatic portions, while the acentric one (trans-
located on the X chromosome) becomes so precocious as to replicate as early as euchromatin; 
in T(Y:2) all heterochromatic components (translocated or not) replicate simultaneously; in 
the T(Y3) the acentric Y chromosome portion is the last replicating, while the centric one 
replicates earlier, although later than euchromatin. 

The interpretation of these data is that the replication time is strongly controlled 
by the location taken by heterochromatin, so that the law of earlier replication of euchrom-
atin versus heterochromatin holds only in the normal set. Thus, the replication time of 
different sections of the chromosome complement is the result of a position effect. 

(1) Members of EURATOM Unit for Human Radiation and Cytogenetics, University of Pavia (Italy). 
References: Horikawa, M. and Fox, A.S., 1964 - Culture of embryonic cells of Drosophila 
melanogaster in vitro. Science, 145:1437-1439. 

Dolfini, S. Institute of Genetics, 	In order to obtain long-term cultures of Droso- 
University of Milan, Italy. Some corn- 	phila melanogaster cells in vitro, different 
parative data on embryonic cells of D. 	synthetic media have been tested for their 
melanogaster cultured in vitro, 	 ability to support growth of embryonic cells. 

The following media were used: 
i) H-5(Horikawa and Fox, 1964) 

ii) Kuroda’s medium(Kuroda, 1966) 
iii) Schneider’s Drosophila medium(revised)(Schneider, 1964) 

all supplemented with 107 new born calf serum. 
Tissue fragments adhering to a coverslip have been kept in culture for several weeks; 

the conditions of the cultures have been estimated by direct daily observation and by 
analysis of stained coverslips. The results, so far incomplete, show that a better growth 
occurs in H-5 than in the other media. 

In fact, in H-S the cells have been maintained for 25 days in healthy conditions; 
fibroblast-like cells appeared after 4 days. Tetraploid metaphases and binucleated cells 
were also observed. 

In 	medium on the contrary, the cells were maintained for 18 days, but in 
visible suffering conditions; the spindle-shaped cells were rare. In 	 medium 
cells survive only for a few days. 
References: Horikawa, M,, and Fox, A.S., 1964, Science 145:1437. Kuroda, Y., 1966, Annual 
Report, National Institute of Genetics, Japan, 17:37. Schneider, I., 1964, J. Exp. Zool, 
156:91. 
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Hadorn, E. 	and G. Schubiger. 	Zoologi- Among many blastema cultures which we estab- 
sches [nstitut der Universitt ZUrich, lished by transferring parts of 6 – 1 hour old 
Switzerland. 	An invasive neoplasm from embryos of normal genotypes into the abdomens 
embryonic cells of D. melanogaster. of adult females, one cell line behaves like 

a malignant neoplasm. 	The cells invade the 
ovaries of the host fly and break into the 

egg follicles; 	moreover, the intestinal tract and the malpighian tubules become surrounded 
and "attacked" by the tumorous cells. 	The hosts die 10 - 12 days after the implantation 
of the neoplasm. 	Most of the tumor cells are tetraploid (male). 	This fast growing strain 
can easily be maintained by transferring it to new hosts. 	The tumor cells have lost the 
capacity for imaginal differentiation (atelotypic behaviour). 	When transplanted back into 
metamorphosing larvae the implants either kill the host or they disappear during its pupal 
life, or in a few cases they do not grow or differentiate but can be recovered in their 
metamorphosed hosts. 	Our strain behaves very much like a neoplasm which E. Gateff and H. 
Schneiderman (personal communication) obtained from larval brain cells of the lethal mutant 
l(2)gl 4 . 

Hadorn, E. and R. HUrlimann, Zoologi- 	Parts of embryos (4 - 10.5 hours old) are 
sches Enstitut der Universitt ZUrich, 	transferred into adult abdomens. In this 
Switzerland. Differentiation of Drosophila medium they complete differentiation into 
blastemas "without larval life", 	 larval organs such as salivary glands, mal- 

pighian tubules, muscles, nervous system and 
imaginal discs. Permanent cultures can be 

established from such disc blastemas. These primordia will differentiate into normal adult 
organs (genitalia, legs, head, wings etc.) when transplanted back into a full grown host 
larva when it enters and passes metamorphosis. 

Nglinetz, V. A. and V. A. Semyonova. 
Obninsk, USSR. Duplications induced by 
irradiation of D. melanogaster females. 

Among nineteen chromosome mutations induced 
by Y -irradiation (4000 r) in oocytes of y w 
females, two chromosome rearrangements were 
found, which are schematically shown in the 
figure. 

Fig. Conjugation of salivary gland chromosomes in F 1  larvae 
(white strand - standard autosome of the male-parent; 
black strand - irradiation altered female-parent auto-
some; bbb - triploid segment of the autosome ). 

These mutations result from three breaks and may appear by means of interarm transfer 
of a segment: 

(a) within the same chromosome followed by crossing over in centromeric region 
or 

(b) to the homologous autosome. It seems likely that chromosome repeats may 
arise in this way also. Initiation of similar rearrangements may simulate 
nondisjunction of parental autosomes (trisomy). Trivalent formation in 
salivary gland chromosomes indicates indirectly that similar trivalents 
may arise in meiosis, too. 



II. 

FA 

I. 

’7 

March 1969 	 Research Notes 	 DIS 44:191 

Litchev, V. A. Institute of Medical Radio- 	It was shown that RNA synthesis in polytene 
logy, Obninsk, USSR. The effect of rad- 	 chromosomes of the salivary glands in Diptera 
iation on the nuclear RNA synthesis in the 	is not a radiosensitive process (C. Pavan and 
cells of the gastric caeca of D. melanogaster. 	R. Basile: mt. Symp. Contr. of Cell Div. 

and Ind. of Cancer, Maryland, USA, 1964). 
The cells of the gastric caeca could be, 

however, the most suitable for the study of RNA synthesis by isotope methods in vitro because 
the gastric caeca has only few layers of cells, the possibility of equal diffusion of label 
during short-time incubation. 

The male of inbred line (79 generations) of D. melanogaster from Batumi was used. The 
embryos were irradiated during the most radiosensitive stage (90-120 mm. after hatching; 
Packard C., Radiology, 25: 223, 1935) by X-rays (dose 200 r., 20 mA, 180 Ky with filtration 
of 3.5 mm Al + 0.5 mm Cu, dose rate = 6.6 r. per minute). The hatching after irradiation were 
ranged from 15.8% to 18.0%. The temperature shock (5 mm., 37 0C) by the treatment in vitro 
of Gastric caeca in Ringer solution just before the incubation was used. After the incubation 
with H 3-uridine (5 mm., specific activity 6000 mC/mN, concentration 200 mC/ml at a volume of 
0.1 ml. per organ) the microautoradiographs were prepared (exposed 10 days) and grains over 
nuclei were counted. The graphs of the grain-counting given on the figures I and II. The 
histograms show the the dose used in the experiment had no effect on the RNA synthesis, but 
joint action (irradiation and temperature shock) inhibited the synthesis of RNA. 

Fig. I: The effect of radiation on the nuclear RNA 
synthesis in Gastric caeca. 

11  irradiated 	’control 
+ 

X irradiated 
= 70 - 7 grains 

X 
control 	

= 75 + 7 grains - 

The probability of the distinction is absent 

number of 
grains 

Fig. II. The effect of radiation and temperature 
shock on the nuclear RNA synthesis in 
Gastric -caeca. 

n. 	 =n 	=58 
irradiated 	control 

irradiated = 26 + 4 grains - 
with temp- 
erature shock 

number of 
	Xcontroi with = 57 - 7 grains 

grains 	 temperature 
shock 

The probability of the distinction is more than 0.999. 



44:192 	 Research Notes 	 DIS 44 

Bocciuet, Ch. and L. Tsacas, Gjf -sur - 	The following stocks have been used: Drama (Greece). 
Yvette, France. Tests of inter- 	 Florida and St. Louis (U.S.A.), Narbonne (France) 
specific crosses between different 	 for D. simulans, and Gif, Banyuls, Roscoff and Colma 
stocks of Drosophila simulans and 	 (France) for D. melanogaster. 
Drosophila melanogaster. 	 Every successful cross between d’  melanogaster x 

simulans has given at F 1  steriles 	. These resul 
confirm those of Sturtevant (1920). 

In the direction simulans x d  melanogaster, the comportment of the different stocks is no 
identical, the resulting hybrids staying always sterile. The results obtained are summed up in 
the following table: 

X 	01  

Offspring 
61  7 x 

Offspring 
d 7 

Drama x Gif - + 0 Narbonne x Gjf - 	+ 0 
it x Banyuls - - - It 

 x Banyuls - 	- - 
to x Roscoff - + o it x Roscoff - 	+ 0 
of x Colmar - + 0 to x Colmar 1 	87 1 

Florida x Gif 204 220 48 St Louis x Gif 3 	81 4 
it x Banyuls 257 398 46 It x Banyuls - 	+ 0 
it x Roscoff 94 217 30 to x Roscoff - 	+ 0 
it x Colmar 41 89 32 it x Colmar - 	- - 

It appears from this table that the Drama stock has given an exclusively male offspring. 
The stocks Narbonne and St. Louis have sometimes given some 	in supplement of the OV, a 
fact which corresponds with Sturtevant’s results. The Florida stock, against all expectation, 
has regularly given dd and 	, the percentage varying from 32 to 487, according to the stocks 
of melanogaster. The anomalous comportment of this stock urged us to pursue its study; these 
researches are underway. 

The results summed up above were obtained with the technical collaboration of Mmes Louis, 
Devaux, Frey and Lobel. 

Roberts, Paul A. 	Oregon State Recent editions of at least two genetics textbooks 
University, Corvallis, Oregon. show sketches of a supposed terminal deficiency of 
Df(1)260-1 is not a terminal the X chromosome of D. melanogaster taken from the 
deficiency. original report of Demerec and Hoover (J. Heredity 

27:206, 1936). 	Most radiation geneticists would 
agree with Muller (J. Genetics 40:1, 1940) that healing of broken chromosome ends occurs rarely, 
if ever. 	Reexamination of Df(1)260-1 has revealed that the X is indeed deficient in bands 
extending from the tip to 1B4 as described in the original report. 	However, a number of nuclei 
from two different larvae heterozygous for the deficiency show several faint bands capping 
the deficient chromosome. 

WJ Figure 1 shows that the most distal bands that are de- 
finitely common to both the normal and the deficient 
chromosome are 1B7-8. 	Proceeding distally, one faint 
band (1B5 or 6) can be seen in the normal X (possibly in 
the deficient X) before the very dark bands 1B1-4 which 
are absent from the deficient X. 	The tip of the deficient 
X carries three faint bands which are not synapsed with 
and do not resemble any bands at the tip of the normal X. 

( The most likely explanation for the difference between 
this and the original report is that the faint bands 
capping the deficient X were overlooked in the original 
study. 	Nevertheless, the interesting possibility that thE 

Fig. 1. 	Tip of X chromosome trom deficient X chromosome was as described in 1936 but has 
Df(1)260-1 heterozygote. acquired additional material by translocation or trans- 

position in the intervening 	20 years cannot be excluded. 
(Supported by NSF Grant GB-6352) 
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