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Bahn, E. University of Copenhagen, Den-
mark. Crossing over within "alleles"
determining multiple amylases in D. mel.

Zymograms of amylase activity of indi-

vidual whole flies were obtained by
means of agar gel electrophoresis. The
patterns observed were identical to
those described by Kikkawa (1964, Jap.

J. Genet. 39:401). Thus five different major isoamylase bands could be recognized. Fol-
lowing Kikkawa these isoamylases are designated Amyl, Amy2, AJ!3, Amy4, Amy6.according to
the electrophoretic migration velocity towards the anode, Amyl being the fastest migrating
component and Amy6 the slowest.

Some highly inbred strains reveal the coexistense in individual flies of two differ-
ent amylases, e.g. nos 4 and 6. In crosses these two bands segregate together and are
therefore inferred to be determined by a single allele, viz. Amy4.6. The possibility also
exists that two closely linked structural genes are responsible for this phenotype. In
the latter case it should be possible to demonstrate recombination of Amy alleles. With
this in mind the following experiments were carried out, and indeed, crossing over was found
to occur in a strain Amy4.6 obtained from Dr. Kikkawa (originally established from an adi-
pose60 line by Dr. Doane). Crossing over was also observed in a strain Amy2.3 isolated to-
gether wi th Amyl and Amyl.3 from a Bennett population cage (58-105) established in 1958 by
Dr. Frydenberg. A third strain c Amyl wt px was obtained from Miss Rose Schwarz, The Insti-
tute for Cancer Research, Philadelphia (DIS 39:20 g99).

Females heterozygous for the Amy genes in question and for two closely linked outside
marker genes curved (c map position 75.5) and welt (wt 82.0) were mated to c Amyl wt males.
The expected 6.5% recombinant male offspring were isolated and stored for 8 - 10 days on a
starch medium. They were then mated in single cultures to Cy L/Pm females in order to
recover chromosomes in which crossing over between the Amy loci had occurred. Finally the
amylase zymogram of each individual outside-marker-recombinant male was determined. Among
5039 flies 6 were found to be recombinants also with regard to the Amy loci. The results
are given in table 1.

Table 1. Crossover data

Maternal No. of ¿¿ Estim. total Crossover+ Crossover+ Crossover +

genotype zymogramed ¿¿ offspri ng in reg. I in reg. II between Amy loci
(6.5%) (10070)

c 1 wt 1,034 15,908 (c+ ) 368 (c+ ) 457 0

+ 46 + ( +wt) 94 ( +wt) 115 0

c 1 wt 947 14,569 (c+ ) 159 (c+ ) 557 (1.3) 1

+ 23 + ( +wt) 81 ( +wt) 150 0

c 1 + 1,128 17,354 (++ ) 409 ( ++) 686 (2) 2

+ 23 wt (cwt) 11 (cwt) 22 0

+ 23 wt 1,618 24,892 ( ++) 583 ( ++) 918 (2.6) 2

c 46 + (cwt) 54 ( c".,t) 63 (4.3) 1

c 23 + 312 4,800 ( ++) 95 ( ++) 197 0

+ 46 wt (cwt) 8 (cwt) 12 0

TOTAL 5,039 77 ,523 1,862 3,177 6

+ The type of recombinants are given in parentheses.
The recombination analysis has demonstrated the amylase "alleles" to be spatially

separable with a linkage intensity of the order of 1/10,000 (0.01 map units). Furthermore,
the crossover produced two new banding patterns, Amy2 and Amy4.3. For the strains in
question it is evident that the loci Amy3 and Amy6 are placed to the right of the loci Amyl,
Amy2, and Amy4 on the chromosome. These data suggest that the different amylase isozymes of
D. mel. correspond to different structural genes, and it seems reasonable to suppose that
occasionally a duplication of the Amy region has taken place. Accordingly, it is suggested
to alter the symbols for the amylase genes: stock Amy4.6 should hereafter be designated
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Amy4 Amy6, and Amy2.3 designated Amy2 Amy3, and Amy4.3 designated Amy4 Amy3 etc., corres-
ponding to the linkage data. The importance of distinction between stocks of independent
origin possessing identical electrophoretic patterns is evident.

Mather, Wharton B. University of Queens-
land, Australia. Inter-yearly fluctuation
of D. rubida inversion polymorphism.

It has been shown previously that certain
inversions vary significantly in fre...
quency in different ecological niches
and between sexes (Mather, 1963b), at
different times of the year (Mather,

1964) and in different geographical regions (Mather, 1966b). It is the purpose of this re-
port to record inversion frequency at the same time of the year over a three year period at
two different stations in Papua ~ New Guinea.

Material was collected from fermenting banana bai ts at Bulolo in August 1963 - 1965 a
and at Bisianumu (Port Moresby) in May 1963 - 1965.

The material was analysed by mating males from the wild against a standard strain
and scoring seven larvae from each mating against a photographic map (Mather, 1961). Sal-
ivary chromosomes were prepared by the method given in Strickberger (1962).

The inversions recorded are described in a number of publications (Mather, 1961,
1963a and c, 1966a).

The results are set out in Tables I and II. In 1963 and 1964 at Bisianumu inversions
IIRB and I and IIRD, Hand G were confounded. These tables clearly show that there is no
detectable trend in the inversion frequencies over this three year period.

Acknowledgements are due to Sheridan Butler for technical assistance and Mr. D. Angus
who collected the Bulolo flies.
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Table 1. Port MOresby Table 2. Bulolo

Chromosome 1963 % 1964 % 1965 70 Chromosome 1963 70 1964 % 1965 70

II + 44.1 35.2 49.4 II + 0 0.3 0
LA 0.9 3.1 1.1 LA 14.4 16.8 7.4
RA 5.4 4.9 5.1 RA 35.6 41.6 41.2

B

J12.7 123.5
1~:~112.9 B

J44.9 g:~143.5
14.19141 2

I I 27.03 .
C 28.9 29.6 19.1 C 0.4 0.3 0.7
D

J2605 1,4.0

14.6J D

J906

76.n- 73.01
H o -30.3 H 22.3 99.4 25.7 99.4
G 15.7 G 0.6 0.7 J

III + 54.9 56.2 51.1 III + 27.1 28.3 32.4
A 3.4 0.6 5.1 A 0 0.3 1.4
B 3.4 1.8 3.9 B 0 0.3 1.4
D 4.4 4.3 3.9 D 53.4 52.0 50.0
E 32.4 34.0 38.8 E 49.6 51. 7 50.0
F 10.3 7.0 6.2 F 0 0.3 0
H 0 0.6 1.1 H 12.3 13.6 10.8
I 0 0 0 I 21.6 16.5 14.9

Flies scored 102 181 89 Flies scored 121 172 74


