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Table 2. Frequency of transmissibility of y mosaics.

Transmitted Sterile Non-transmitted mosaics Total yellow mosaics
EMS run #1 0 1 2 3
EMS run #2 3 4 1 8
EMS run #3 2%% 1 0 3
EMS run #4 1 Y 1 2
total 6 6 4 16

**Both lethal--no (y) males.

Total transmitted . )
= = . 4 f .
Total (y) mosaics (6/16)(100) 37.5% frequency of transmission

Total transmitted
Total fertile (y) mosaics

= (6/10)(100) = 60% frequency of transmission.

the y w £ / yemS females do not produce (y) sons, indicating the presence of an independent

lethal to the right of white. O0f 4 surviving stocks carrying the EMS-induced yellow, one
shows a (y2) phenotype (dark bristles). The others have typical yellow-brown bristle color.
Unlike X-rays, which frequently involve the 1J1t, act, or sct reglons, none of the transmitted
mutants in this series shows evidence of minute structural rearrangements or multiple involve-
ment of these neighboring genes.
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Mukhina, L.I., V.A. Kulitchkov and I.F. Hannah (1951) described two main characteris-
Zhimulev. Institute of Cytology and Gene- tics of intercalary heterochromatin in D. mela-
tics, Novosibirsk, 630090, USSR. Distri- nogaster: ectopic pairing and a high frequency
bution of chromosome rearrangement breaks of chromosome rearrangement break points. Since
along the polytene chromosomes of D. mela- then new peculiarities if intercalary hetero-
nogaster. chromatin have been described: late replication

(Arcos-Teran 1972; Zhimulev and Kulitchkov 1977),
"weak points" (Zhimulev and Kulitchkov 1977),
and strong homologous synapsis (Kulitchkov and Belyaeva 1975; Polyanskaya 1975). After in
situ hybridization, bands, having the characteristics of intercalary heterochromatin, prefer-—
entially bind labelled nucleic acids, i.e., c-DNA (Rudkin and Tartof 1974), c-RNA (Gvozdev et
al. 1980), poly (A*) RNA (Spredling et al. 1975; Gvozdev et al. 1980) and also some cloned
D. melanogaster sequences (Ilyin et al. 1977; Finnegan et al. 1977). 1In addition, more pre-
cise data on the location of the regions of ectopic pairing in the polytene chromosomes (Kauf-
man and Iddles 1963; Kulitchkov and Zhimulev 1976) and numerous chromosome rearrangements have
been published in recent years.

Distribution of chromosome rearrangement breaks along the polytene chromosomes will be
described here. )

We have chosen to exclude mutations selectively induced in a specific region by investi-
gator and have included only those rearrangements which either were induced in Drosophila ge-
nome at random or those found in populations (we classify these provisionally as "spontaneous").
Table 1 lists the origin of the rearrangements analyzed.

Data on the localization of break points in F; larvae after mating females with irradiated
males (Prokofyeva-Belgovskaya and Khvostova 1939; Kaufman 1946) were also used.

The distribution of breaks is shown in Figs. 1-6. Data on translocations and inversions
both naturally occurring and induced are presented separately. In the summary histogram as
well as the inversions and translocations, all the remaining aberrations listed in Table 1 are
included. For the regions adjacent to the centromere: 20A-F, 40A-41F, 80D-81F, the total num-
ber of breaks was divided by the number of letter subdivisions of these regions and mean data
are shown in Figs. 1, 2 and 4.

Distribution of the breaks in the X chromosome (Fig. 1F) is clearly non-random. In addi-
tion to the centromeric region 20A-F such regions as 1B, 2B, 3C, 7B, 11A, 12E, 16F, 19E show
marked peaks as well., All these regions are considered to be intercalary heterochromatin re-
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Table 1. List of chromosome rearrangements studied.
Translo-| Rearrange-
cations| ments with
Nature of and non-precise| Breaks in
rearrange— |Defici-| Duplica-~| Inver- transpo- locations the first
ments encies | tioms sions sitions| of 1 break [ generation References
Spontaneous 28 6 34 1 17 Lindsley, Grell 1968
52 8 Yamaguchi et al. 1976
43 8 Stalker 1976
13 15 Pipkin et al. 1976
6 2 Dubinen et al. 1940
6 Zacharopoulou 1974a
4 Yang et al. 1971
3 Zacharoupoulou 1947b
2 Paik et al. 1969
2 Mukai et al. 1970
1 Koliantz 1971
21 4 Ashburner,Lemeunier 1976
4 Choi 1977
1 Mettler et al. 1977
19 Yutaka et al. 1979
103 4 Yamaguchi et al, 1974
2 Alahiotis et al. 1977
Totally 29 6 315 13 46
spontaneous
Induced 9 11 309 61 Lindsley, Grell 1968
8 269 6 Lindsley et al, 1972
25 60 16 Roberts 1970
53 1 Stewart, Meriam 1973
5 7 25 17 Valencia 1970
1 1 48 1 Mukhina, Zhimulev 1980
7 17 Mamon et al., 1977
43 1 Lefevre 1974
14 4 1 Ashburner 1972
12 3 Denell et al. 1978
50 Roberts 1972
1 20 5 6 Woodruff,Ashburner 1978
170 Prokofyeva-Belovskaya,
Khvostova 1939
1389 Kaufman 1976
Totally 59 86 842 130 1529
induced
Totally 88 6 401 855 176 1529
gions. Table 2 shows the correlation coefficients between frequencies of breaks in the regions

and the other cytological characteristics of polytene chromosomes.
the exception of the underlined ones are statistically significant (P 2 0.05).

that break point frequencies follow the DNA concentration in the region.

All the coefficients with

It is unlikely
Although precise es-

timatations of DNA quantities in the lettered subdivisions have not been done, it can be seen
that in the regions 9A, 10A and 10B where very large bands are located there are no peaks of
break points. This suggests that higher break frequencies in different regions may have struc-
tural significance.
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Table 2. Coefficients of correlation between the fre-
quencies of breakage in weak points (wp), ectopic pair-
ing (ep), late replication (lr), strong homologous syn-
apse (ss), preferential binding of c-RNA (cR), poly(At)
RNA (pR), and chromosomal rearrangements (b).

ep 1r cR PR b sS
Chromosome X
wp 0.77 .61 0.49 0.48 0.47 0.49
ep .65 0.39 0.43 0.55 0.50
ir 0.55 0.58 0.34 0.59
cR 0.77 0.40 0.56
PR 0.36 0.64
b 0.50
Chromosome 2L
wp 0.72 .54 - -~ 0.21 -
ep .62 - -—— 0.27 -
1r — -= 0.24 -—
Chromosome 2R
wp 0.54 .40 0.33 0.27 0.08 -
ec .67 0.53 0.41 0.17 -
1r 0.68 0.67 0.32 -
cR 0.80 0.22 -
pR 0.30 -
Chromosome 3L
wp 0.83 .62 - - 0.24 -
ep .59 - - 0.35 -
1r - - 0.20 ——
Chromosome 3R
wp 0.78 .58 - - 0.06 -
ep .60 - - 0.16 -
1r —— —— 0.25 -
Data were taken: for weak points, ectopic pairing, late

replication from Zhimulev and Kulitchkov (1977), for
strong homologous synapsis from Kulitchkov and Belyaeva
(1975), for binding of c-RNA and poly(At) RNA from Gvoz-
dev et al. (1980).

-~ = No data available.

in press; Hannah, A. 1951, in: Adv. in Genet.
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Some differences are rather
clear between the distributions
in Figs. 1D and lE. For example,
among rearrangements which are
maintained in the stocks (Fig.
1D) the highest peak is located
in 3C, and there are also high
peaks in 11A, 12E and 20AF. As
for the F; rearrangements (Fig.
1E), the highest peaks are seen
in 20AF, 12E, 11A and 2B,

In the other chromosomes
the "peaks'" are located in the
centromeric regions as well as
in the regions 26A, 30B, 34A
(Fig. 2), 50A, 56F, 59D (Fig.
3), 61F, 64C, 75C (Fig. 4),
101F (Fig. 6) which with the
exception of 26A and 34A are
considered to be intercalary
heterochromatin (Zhimulev and
Kulitchkov 1977).

The data examined show
once more that chromosome re-
arrangement break points are
distributed non-randomly among
the chromosomes and are pre-
dominantly located in the re-
gions of intercalary hetero-
chromatin.
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Fig. 1-6: Distribution of chromosome rearrangement breaks along the X chromosome (Fig.
1), 2L chromosome (Fig. 2), 2R chromosome (Fig. 3), 3L chromosome (Fig. 4), 3R chromosome
(Fig. 5) and fourth chromosome (Fig. 6).

Abscissa: chromosome regions according to Bridges' revised maps.

Ordinate: mnumber of breaks in the letter subdivision of the map.
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Fig. 1. A=inversions induced, B=inversions spontaneous, C=translocations induced, D=
sum of A-C plus deficiencies, duplications and translocations indicated in Table 1.
F=sum of the data of Kaufman and Prokofyeva-Belgovskaya and Khvostova, F=sum of D and E.
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Fig. 2. A=inversions induced, B=inversions spontaneous, C=translocations induced,
D=translocations spontaneous, E=sum of A-D plus deficiencies, duplications and
transpositions, indicated in Table 1.
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Fig. 3. A=inversions spontaneous, B=translocations induced, C=translocations spon-
taneous, D=sum of A-C plus deficiencies, duplications and transpositions (Table 1).
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Fig. 4. A=inversions induced, B=inversions spontaneous, C=translocations induced,
D=translocations spontaneous, E=sum of A-D plus deficiencies, duplications and
transpositions, indicated in Table 1.
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Fig. 5. A=inversions induced, B=inversions spontaneous, C=translocations induced,
D=translocations spontaneous, E=sum of A-D plus deficiencies, duplications and
transpositions, indicated in Table 1.
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Nikoshkov, A.B. and V.T. Kakpakov. Insti- Established cultures of Drosophila cells which
tute of General Genetics, Moscow, USSR. are homogeneous from caryological point of view
Dosage compensation of sex-linked genes and have different ratio between sex chromosomes
in established cell lines of D. melano- and autosomes represent an advantageous model
gaster. for the study of dosage compensation.

We measured the activity of two enzymes,
6-phosphogluconate dehydrogenase (Luccheci and
Rawls, Jr. 1973) and fumarase (Pipkin et al. 1977), determined by sex~linked structural genes
Pgd (1-0.64) and Fuh (1-19.9) and a-glycerophosphate dehydrogenase (Luccheci and Rawls, Jr.
1973), determined by autosomal structural gene o-Gpdh (2-20.5) in cell cultures with differ-
ent ratio between sex chromosomes and autosomes (see Table 1).
Identification of

Table 1. Ratio of fumarase and oa-glycerophosphate dehydrogenase the isozymes of all three
activity in cell lines of D. melanogaster. enzymes was carried out by
means of polyacril amide
Fumarase activity gel electrophoresis. All
-glycerophosphate cultures showed heterozy-
dehydrogenase gosity in three enzymes
Cell lines Passage Caryotype X:A activity except Kc cell line cells.
KcH (3)  80-100 1X:24 0.5 0.163 + 0.008 ve §°“1d find °E1Z two bands
Kel (3) 1-10 2X:2A 1.0 0.175 * 0.011 Zote;marase n feterozy
673DBS (4) 180-200 2X:2A 1.0 0.151 + 0.002 ;
67325D  (4)  600-620 2X: 24 1.0 0.172 * 0.006 The ratio of fumarase

and o-glycerophosphate ac-
tivity remains approximate-




