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Ramel, C, and J, Valentin. Institute of In a previous investigation, the inter-
Genetics, University of Stockholm, Sweden. chromosomal effect of the separate Curly
The interchromosomal effect of In (2L) Cy inversions was studied on crossing over in
and In(2R) Cy on primary nondisjunction. the X chromosome (Ramel and Valentir 1965).

It was found that the two Curly inversions,

when located in the same chromosome (in
cis-position), had a stronger effect on crossing over in X as compared to when the inversions
were located in different chromosomes (in trans-position). The investigation reported here
deals with the interchromosomal effect of the two Cy inversions on primary nondisjunction of X
in the females. The experiments include the separate inversions as well as combinations of
them in trans- and cis-position. The females used were heterozygous for a Muller-5 chromosome
carrying yellow, y sgsi In S w? sc8 (M5 r y, Lining 1952), and y w sn. These females were
crossed to y w sn/sc®Y males. The Curly inversions were identical with the ones used for
the crossing over studies, In (2L) Cy, al? Cy, In (2R) Cy, 1t3 sp2?, and Ins (2L + 2R) Cy,
al2 Cy 13 sp2. They are propagated in stock only on the male side against al b ¢ sp females,
collected each generation from a common stock. For further details concerning the origin of
the inversions, see Ramel and Valentin (1965).

The results are shown in table 1. The interchromosomal effect of the separate inver-
sions was studied in exp. 1. All the females used in this experiment were sisters. It is
evident from the data in table 1 that the effect of (2L) Cy and (2R) Cy is quite similar,

This result corresponds to the crossing over data, obtained previously, which indicated that
the two inversions had an almost identical effect on crossing over in X,

Q9 Jd

Autosomes % Exc. Total % Exc. Total

Exp. 1 +/+ 0.04 5079 0.43 3456
Cy(2L)/+ 0.21 5283 0.52 3624

Cy(2R)/+ 0.24 7151 0.59 4798

Exp. 2 a, +/+ 0.23 7694 0.47 5565
Cy(2L)/Cy(2R) 0.89 6511 1.83 5075

b, +/+ 0.18 7048 0.58 5133

Cy(2L+2R) /+ 1.23 7081 2,72 5140

Table 1. Primary nondisjunction in y scSl In s w scs/y W Sn Q9 X
vy w sn/sc8 Y 44,

In exp. 2 a comparison was made of the combination of the two inversions in cis- amd
trans-position., All the female genotypes required could not be obtained from one common
parental cross, To be able to still compare the inversion carrying females with sister con-
trol females, the two inversion series (a. and b., table 1) had separate controls. There
were no significant differences between the two controls, however, which allows a direct
comparison of the two inversion crosses. It can be seen that the frequency of exceptions is
higher in the series with the Cy inversjons in cis-position. The difference is not quite
significant for the female excepfions (%c’ 1 d.f.= 3.4), but significant at a one percent
level for the male exceptions ({o» 1 d.f.= 8,7), It can thus be concluded that the stronger
interchromosomal effect of the Cy inversions in cis- as compared to trans-position, does not
only apply to crossing over, but also to primary nondisjunction.

A tentative explanation of this difference between the two combinations of Cy inver-
sions, would be that the meiotic synapsis for some reason is affected differently, In such a
case it might be assumed that the combination of the two inversions in cis- and trans-position
should affect crossing over in chromosome 2 differently, An attempt was made to study this
point by measuring crossing over between the two inversions in cis- and trans-position. The
results are shown in table 2., As can be seen in the table, no difference can be traced
between the two series. Thus no evidence was obtained indicating a different effect on
synapsis, exerted by the position of the inversions.
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TABLE 2
Phenotype of offspring
Genotype of mother al Cy sp al Cy+ + + sp + + +
al In(2L)Cy +/+ In (2R) Cy sp 9 11248 13507 : 9
al Ins(2L+2R) Cy sp/ + + + 10901 10 12 14786

Table 2. Crossing over between the two Cy inversions in @9 crossed to
al sp/al sp d9,

Further investigations involving combinations of other inversions, are in progress.
References: Luning, K. B. 1952. Acta Zoologica 33:193-207.
Ramel, C. and Valentin, J. 1965, Hereditas 54:307-313,

Lefevre, G. San Fernando Valley State Routinely in this laboratory, as well as
College, Northridge, California. Tests in others, mutants suspected of being
for deficiencies in the vicinity of the deficient for genetic material in the
w locus, vicinity of the w locus are tested by

crossing to w258'45, a short deficiency

extending from 3B3 through 3C2 (not just
3C1, as previously described by Bridges and Brehme in the "Mutants of Drosophila™) and to
w4l _rge3R (w-), deficient for 3C2-3. Both of these known deficiencies can be "covered" by
approzriate duplications: w258-45 bg Dp wVCO and Dp whé9a7 ; witl_pse3R by Dp w+51b7,
Dp wh49a7 Dp N264-58a anq Dp(w-ec)04d | among others. The failure of nonduplication-bearing
w228=45 / mutant females to survive implies that a deficiency exists in the mutant chromo-
some just to the left of the w locus; similarly, the failure of wLl_rst3R / mutant females
to survive points to a deficiency located just to the right of the w locus. If neither type
of female survives, a deficiency surrounds the w locus,

It is now apparent that these tests may lead to erroneous conclusions_regarding the
extent of deficiencies near w, especially with regard to the use of Wil _rge3R 0 In point of
fact, males deficient for 3C2-3C6, phenotypically white, roughest, and "vertical"™ (absence
of one or more vertical bristles, and attributed by Gersh (Genetics 51:477-480) to bands
3C5-6) occasionally survive., Males deficient for 3C2-4 survive more readily, expressing
white and roughest phenotypes. Males deficient only for 3C2-3 survive in appreciable num-
bers, though late hatching, and appear white-eyed. (Mutants with the characteristics just
described were obtained by M. M. Green from his mutable w® stock and cytologically analyzed
in this laboratory.) One may also recall that rst2 males, deficient for 3C4-6, are far from
lethal and can be obtained readily without duplication,

In light of the apparent nonlethality of these deficiencies, the problem of interest
becomes to explain the lethality of wisl _rst3 , deficient only for 3C2-3. The answer must
lie in the fact that wmL_rst3R is inverted, with the right breakpoint in the proximal heter-
ochromatin., The consequent position effect on rst, together with the deficiency for 3C2-3
(perhaps augmented by a position effect on 3C1), combine to produce lethality (synthetic
lethal?) even though each of the components alone, i.e., In(1)w™, In(1)rst3, and Df 3C2-3,
is viable. Evidence that the typical lethality of wilorst3R jnvolves position effect
stems from the observation that, when raised at elevated temperatures (29°C), some males
survive, white-eyed and roughest, High temperature, like an extra Y chromosome, suppresses
variegation. In any event, it is now apparent that deficiencies lethal in combination with
w4l _rgt3R myust possess a more extensive loss than just 3C2-3, The system will not detect
loss of 3C3 alone, for example; nor as yet can a phenotype be ascribed to the loss of 3C3,
This band can not contain a lethal locus, as supposed by Lefevre and Wilkins (Genetics 53:
175-187); but its absence in the recombinant chromosome -rst”", in conjunction with the
position effect on 3C4, is sufficient to produce lethality in XY males raised at normal tem-
peratures,

It should also be pointed out that lethality of a deficiency in combination with
w238-43 does not require that the lethal effect be attributed to the loss of 3Cl. The
lethality could be in the right portion of the 3B region (3B3 or 4); deficiency for 3C1 may
not, by itself, be lethal. However, mutants having precisely the required cytological
characteristics are not as yet available to test the viability of deficiency for 3C1 alone.

As a final note on the analysis of deficiencies near w, coverage by a specific
duplication does not guarantee that the deficiency is shorter than the duplication. For
example, Dp wVC0, extending from 2C1-3C4, permits the ready survival of males deficient for
all of the 3C material from 3C1 to 3C6, since deficiency of 3C5-6 alone is not lethal.



