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The construction of a reasonably accurate and
comprehensive genetic map of the proximal X
region in Drosophila melanogaster requires the
collation of mutants originally collected and
analyzed at the University of Connecticut with
the collection of mutants generated at The

Hebrew University in Jerusalem and analyzed in the collaborative and independent publications
of Lifschytz and Falk. For this purpose we have worked with some 40 mutants from the Israeli
collection. In a number of instances our analysis differs from previously presented data.
The results of our findings for 16 mutants are summarized in Table 1. These results bear upon
the genetic extents and positions of additional mutants to be found in the papers of Lifschytz
and Falk. To the best of our knowledge the phenotypes of the mutants listed in the table and
in the new mutants section (aside from the lima 1 II mentioned in Table 1) have been previously
described by these authors simply as lethal. In connection with the analysis of mutants in
the proximal X region, we wish to take issue wi th some of the previously drawn conclusions.

Is the observation that most X-ray-induced mutations in the proximal X region are aber-
rations applicable to the nature of X-ray-induced mutations in the genome as a whole

(Lifschytz and Falk 1968)1 It was observed that 86% (30 out of 35) of the X-ray-induced
lethals in post-meiotic male germ cells exposed to 3,000 R affected two or more functional
units. Such a result, a very high proportion of aberrations, in the segment adjacent to the
proximal heterochromatic region in a normal chromosome, was to be expected on the basis of
earlier analyses of mutations at' the y, wand N loci in normal chromosomes as compared to in-
verted chromosomes where these loci were brought close to the proximal heterochromatic region.
For example, as compared to the frequency obtained in its normal position, y "mutations" in
the sc8 inversion chromosome were increased 10-fold, and the increase was mainly due to the
rise in lethals (Belgovsky, 1938; Muller, 1940). Again, as compared to the frequency obtained
in its normal position, N mutations in the rst3 and wm4 inversions were increased 3 to 4-fold

(Lefevre, Ratty and Hanks, 1953). For wm4 it was shown that the excess number of Notches re-
sulted from deficiencies extending into the heterochromatic region and not from a position
effect on mutability of N+. Thus, the conclusion that "proximity to heterochromatin facili-
tates deletions" is applicable to the segment normally adjacent to the proximal heterochro-
matic region in an uninverted chromosome. The enrichment due to the proximity to heterochro-
matin is indicated by the fact that 16 of the 35 mutants have a proximal breakpoint at or in
the proximal heterochromatic region. Furthermorel as noted in the 1968 paper, the distal por-
tion of the X chromosome segment covered by Y mal was not included in the published analysis.
Genetically, this portion is at least 0.5 map units in length and includes the ot, sw, mel and
mal loci; cytologically it comprises at least 18 distal bands of salivary Section 19. Despite
the above considerations, which we consider as weighting the data in favor of aberrations, our
analysis would add at least 5 additional mutants (B214, B56, A200 and B83) to give a total 10
out of 35 (28%) mutants affecting single functional units.

As for the nature of X-ray-induced mutations, the following observations should be con-
sidered: 1) The 1968 paper cites Alikhanyan (1937) for the method of mapping, but does not
mention that Alikhanyan 's cytogenetic analysis of 22 lethals induced in the left end of the X
chromosome following the exposure of male germ cells to X-ray doses of 3,500 R, 4,000 Rand
5,000 R showed that 12 out of 22 (54%) affected single functional units and were without
visible chromosomal changes in the polytene analysis. 2) The 1968 paper cites ChoVDick et
al. (1964) for evidence that a deficiency for ry is not lethal, but fails to note that all of
the essentially unselected sample of 14 X-ray-induced ry mutants used in this study proved to
involve lesions that must have been considerably smaller than the entire cistron since all
were capable of intracistronic recombination. (Admittedly, we did not point out the relevance
of this observation to the nature of X-ray-induced mutations.) 3) Recently, Judd et al.
(1972) have observed that the large majority of X-ray-induced changes in the polytene 3A2-3C2
region are single site mutations not associated with visible chromosome rearrangement.

Are linearly-whole X-chromosome deletions" having one break in the proximal euchromatic
region induced by X-rays twice as frequently in x.y chromosomes and 7-10 times as frequently
in ring-X chromosomes than in a regular rod X chromosome (Falk 1970) 1 Falk' s interpretation
of the data is subject to reservation, if only because the scheme used to detect deletions re-
quired the coverage of lethals carried by maternally derived chromosomes, and one scheme used
B-56 whereas a second scheme used both B-56 and Q464. Neither of these mutants are complete
lethals (see Table 1). Data from unirradiated males were not presented.

Are deficiencies for both suet) and bb "invariably male sterile" as stated by Lifschytz

Schalet, A. University of Leiden, The
Netherlands. Lethal, semilethal, and d
sterile mutants in the proximal region
of the X chromosome of D. melanogaster.



M
ut

an
t

1
W

-l

Fu
nc

tio
na

l
un

its
1
9
6
9
 
m
a
p

3 3 2 2 2 2 2 2 2 2 2 2 1 5 7 8

Po
si

tio
n

1
9
6
9
 
m
a
p

1-
3

3-
S

3-
4

lO
-l

l

12
-1

3

19
-2

0

20
-2

1

24
-2

S

25
-2

6

28
-2

9

28
-2

9

1
9
 
&
 
2
2

13 26
-3

0

2-
8

3
 
&
 
1
0
-
1
6

T
a
b
l
e
 
1

C
h
a
r
a
c
t
e
r
i
s
t
i
c
s
 
w
h
i
c
h
 
d
i
f
f
e
r
 
f
r
o
m
 
p
r
e
v
i
o
u
s
l
y
 
p
r
e
s
e
n
t
e
d
 
d
a
t
a
 
o
f
 
L
i
f
s
c
h
y
t
z
 
a
n
d
 
F
a
l
k

s
i
m
i
l
e
t
h
a
l
 
u
n
c
 
a
l
l
e
l
e
,
 
u
n
c
 
l
o
c
u
s
 
l
o
c
a
t
e
d
 
i
m
m
e
d
i
a
t
e
l
y
 
t
o
 
t
h
e
 
r
i
g
h
t
 
o
f
 
u
n
i
t
 
1
0
*

s
e
m
i
l
e
t
h
a
l
 
u
n
c
 
a
l
l
e
l
e
,

"
"

II
II

" 
II

"
"

II
II

2
w

-s

s
e
m
i
l
e
t
h
a
l
 
u
n
c
 
a
l
l
e
l
e
,

II
"

II
"

"
 
"

II
II

II

3
R

-1
O

-1
"

n
o
t
 
a
l
l
e
l
i
c
 
t
o
 
u
n
i
t
 
1
0
,
 
B
-
2
1
4
/
A
-
1
1
8
 
i
s
 
w
i
l
d
-
t
y
p
e
;
 
B
-
2
1
4
/
B
-
8
2
 
i
s
 
l
e
t
h
a
l
;
 
l
o
c
a
t
e
d

t
o
 
r
i
g
h
t
 
o
f
 
u
n
c
.

s
i
m
i
l
e
t
h
a
l
 
l
f
l
 
a
l
l
e
l
e
,
 
2
0
-
3
0
'
7
.
 
v
i
a
b
i
l
i
t
y
;
,
 
d
e
v
e
l
o
p
m
e
n
t
a
l
 
t
i
m
e
 
i
s
 
1
3
 
d
a
y
s
 
o
r
 
l
o
n
g
e
r

s
e
m
i
l
e
t
h
a
l
 
w
a
p
 
a
l
l
e
l
e

s
e
m
i
l
e
t
h
a
l
 
w
a
p
 
a
l
l
e
l
e
,
 
A
2
0
0
/
Q
2
l
7
 
i
s
 
m
u
t
a
n
t

s
e
m
i
l
e
t
h
a
l
 
u
n
c
 
a
l
l
e
l
e

s
e
m
i
l
e
t
h
a
l
 
u
n
c
 
a
l
l
e
l
e

s
u
(
f
)
 
a
l
l
e
l
e
,
 
X
-
2
/
R
-
9
-
1
8
 
i
s
 
f
u
l
l
y
 
v
i
a
b
l
e
 
a
n
d
 
n
o
r
m
a
l
 
a
t
 
1
7
-
1
8
0
C
,
 
v
i
a
b
l
e
 
a
n
d
 
m
u
t
a
n
t

a
t
 
2
4
-
2
S
o
C
,
 
l
e
t
h
a
l
 
a
t
 
2
9
-
3
0
0
C

s
u
(
f
)
 
a
l
l
e
l
e
,
 
D
-
1
3
/
R
-
9
-
l
8
 
i
s
 
l
e
t
h
a
l
 
a
t
 
2
4
-
2
S
o
C
,
 
f
u
l
l
y
 
v
i
a
b
l
e
 
a
n
d
 
m
u
t
a
n
t
 
a
t
 
1
7
-
1
8
0
C

s
e
m
i
l
e
t
h
a
l
 
w
a
p
 
a
l
l
e
l
e

s
e
m
i
l
e
t
h
a
l
 
a
l
l
e
l
e
 
o
f
 
B
-
S
6
,
 
B
-
9
6
/
B
-
S
6
 
f
l
i
e
s
 
s
h
o
w
 
m
u
t
a
n
t
 
p
h
e
n
e
 
a
f
f
e
c
t
i
n
g
 
b
r
i
s
t
l
e
s
,

e
y
e
s
,
 
w
i
n
g
s

n
o
t
 
a
l
l
e
l
i
c
 
t
o
 
R
-
I
0
-
l
0
;
 
s
i
n
c
e
 
R
-
9
-
S
 
a
n
d
 
X
-
4
 
a
r
e
 
a
l
l
e
l
e
s
,
 
X
-
l
 
i
n
v
o
l
v
e
s
 
o
n
l
y
 
3

f
u
n
c
t
i
o
n
a
l
 
u
n
i
t
s
 
t
o
 
t
h
e
 
l
e
f
t
 
o
f
 
b
b
;
 
X
-
l
/
s
c
4
 
s
c
8
 
i
s
 
l
e
t
h
a
l
,
 
t
h
e
r
e
f
o
r
e
 
X
-
l
 
i
s

d
e
f
i
c
i
e
n
t
 
f
o
r
 
s
u
(
f
)
 
a
n
d
 
b
b
;
 
d
 
f
e
r
t
i
l
e

e
x
t
e
n
d
s
 
t
o
 
t
h
e
 
r
i
g
h
t
 
t
o
 
i
n
c
l
u
d
e
 
u
n
i
t
 
1
0
 
a
n
d
 
u
n
c
 
l
o
c
u
s
 
l
o
c
a
t
e
d
 
i
m
m
e
d
i
a
t
e
l
y
 
t
o
 
t
h
e

r
i
g
h
t
 
o
f
 
u
n
i
t
 
1
0

d
o
e
s
 
n
o
t
 
h
a
v
e
 
i
n
d
e
p
e
n
d
e
n
t
 
l
e
t
h
a
l
 
a
t
 
u
n
i
t
 
3
 
w
h
i
c
h
 
i
s
 
a
l
l
e
l
i
c
 
t
o
 
B
-
S
7
 
a
n
d
 
W
-
l
,
 
W
-
S
,

R
-
1
0
-
l
;
 
a
l
l
e
l
i
s
m
 
o
c
c
u
r
s
 
b
e
c
a
u
s
e
 
d
e
f
i
c
i
e
n
c
y
 
i
n
c
l
u
d
e
s
 
u
n
c
 
l
o
c
u
s
.
 
B
-
S
7
/
Q
5
3
9
 
s
h
o
w
s

v
a
o
*
 
u
n
c

1
9
6
9
 
m
a
p
 
a
c
t
u
a
l
l
y
 
c
o
n
t
a
i
n
s
 
a
 
c
o
m
p
l
e
t
e
l
y
 
u
n
r
e
l
a
t
e
d
 
m
u
t
a
n
t
 
(
S
c
h
a
l
e
t
 
&
 
F
i
n
n
e
r
t
y
,
 
1
9
7
0
)

*
 
u
n
i
t
 
1
0
 
i
d
e
n
t
i
f
i
e
d
 
a
s
 
m
a
l
 
l
o
c
u
s
 
i
n

4
 
B
-
2
1
4

S
 
B
-
5
6

6
 
Q
4
6
4

7
A

20
0.

8
B

-8
3

9
R

-1
O

-1
O

10
X

-2

II
D

-1
3

12
Q

21
7

13
B

-9
6

14
X

-l

lS
B

-S
7

16 16
Q

S3
9

z o -: ni g. ni t1 t- '" -. N ~ en ni ll t1 o :: ~ lt en t: H u: .t '" 0" vi



66 - DIS 49 Research Notes - Quotability of Notes Novembe r 1972

and Lindsley (1972)? But according to Lifschytz (1971), "Df(1)A209 is a partial bb deficiency
and iß semi-sterile". Furthermore, figure 1 of the 1971 paper shows A209 to be deficient for
su(f) and to extend well to the left. Our analysis indicates that A209 is deficient for both
su(f) and bb, but we can find no evidence for bb locus activity. y+ Y mai126/A209 males ap-
pear to have reduced fertility and could be described as semi-sterile. Likewise Df(l)X-l,
somewhat shorter on the left than A209, deficient for both su(f) and bb with no evidence for
bb locus activity, is male fertile when provided with a y+ Y BS. The fertility of individual
y+ Y BS/X-l males is reduced in some cases, but aî~ears to be normal in others. In addition
we have previously. (DIS 43:65) described Df(l)mal as broken distally between 1(1)34 and ot,
proximally in bb, and male ferti lewi th y+ Y mal +. Finally, we have observed a nu~ber of
additional proximal X deficiencies for both su(f) and bb which are male fertile when covered
by a Y mal+ (Munoz and Schalet, unpublished).

Is recombination per complementation unit in the distal segment of the region studied by
Lifschytz (Lifschytz and Falk 1970; Lifschytz 1971) about twice that in the proximal segment?
Recombination in the distal segment (units 2-17 of the 1969 and 1971 maps) as a whole was re-
ported to average 0.1% per, complementation unit; the same value was found for subsegments.
Our analysis of the genetic extents and positions of mutants W-l, W-5, R-IO-l, B-214 and B-56
presented in Table 1 as well as additional mutants used to construct the 1969 and 1971 maps

(AA33, E81, R-9-28, R-9-29) indicates that the number of functional units from AA33 (unit 2)
through vao (unit 10) is not 9 but 5, and B-56 can not be used to define more than 1 function-
al unit to the right of unit 10. Consequently, the figures given for recombination per com~
plementation unit in Table i of Lifschytz (1971) are subject to revision. Likewise our analy-
sis indicates a revision is required for the recombination per complementation unit in the
proximal segment which is given as 0.047 in cross 2 of Lifschytz's table. This is because we
find that the number of functional units from E54 (unit 17) through Q463 (unit 34) is reduced
to 8 functional units'. Our analysis reduces the number of functional units defined by mutants

Q464, Q217 and A200 from 4 to 1, and .the number of functional units defined by mutants B-83,
R-10-IO and Q456 from 3 to 1. Allelism of R-9-5 and X-4 reduces 2 units to 1 unit. Q463 is
located to the left of R-9-5, R-9-l8 and 3DES, so that the segment encompassed by E54 and Q463
contains no more than 8 functional units defined by allelism tests. Lifschytz (1971) cor-
rectly places su(f) proximal to Q463, but it should also be noted that we have found 3DES,
R-9-18, D-13, X-2 and X-l, which are all placed distal to Q463 (Lifschytz and Falk, 1969;
Lifschytz, 1971), are all allellic to su(f).

Does the complementation analysis provide a good correlation between the number of bands
and functional units in the segment from unit 10 through unit 17 (Lifschytz, 1971)? According
to Lifschytz, 8 bands correspond to 7 genes. But no evidence is provided that the region is
saturated. Indeed, on the 1969 map, units 11 and 12 are not represented by mutants restricted
to single functional units. Our analysis indicates that mutants B-214 and B-56, which appear
in the 1969 map as two unit deficiencies, that helped to define units II and 12, involve only
single functional units. Furthermore, the unc locus, represented by the mutants W- 1, W-5 and
R-IO-l which had been mapped to the left of unit 10, is located immediately to the right of
unit 10. Consequently, the evidence presented by Lifschytz concerning a possible 1:1 rela-
tionship between bands and genes is insecure.

(This work was carried out .within the framework of the Association between Euratom and
the University of Leiden, Contract 052-65/2 BIAN, and it also received support from the J .A.
Cohen Institute for Radiopathology and Radiation Protection.)
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