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Research Notee o

Alikhanian, S.I, & case of a In the course of study of +theé mntatlon B

different. phenotypical manifesta~ process in the left end of the X-chromo- ’
tion of a lethal mutation. some of D, melanogaster, a lethal given

the nurber 76 was obtained, A&s long as
this stock was “carried on through

attached-X's line (17 76 yv i B/Dp215 x
) nothing exceptional was noted. (For a detailed description of this
investlgation see my works in Zoolqeg. Zhurnal, vol. 16, No. 2, 1937 and.

- Doklady Ak, N. USSR, No, 9, 1938).-—Howev er, as soon as this line was made

‘homozygous, t was: detecged that besides the expected 176 y v £ B/Dpels
males and 1 yv i B/l y v £ B/Dp215 females, there appeared as well
fyellcw daughters, i.e. females homozygous for the chromosome 176y v £ B but
" having no Dp215 The dunélcatlon 215 M"covers' the rgglon of the left end of
the X—chromosome where 176 4is 1ocated. The stock l wa.s further carried:on
in ‘se ano, elwajs prpduced beside gray males an females 2 ‘certain number of
yellow females, Y-t females homozygous for 176,  ==A careful study of the
phenomenon révealed that females homozygous for the lethal can survive with-
-out the duplication. In attempting to obtain sons from these females, such
were in fact obtained but only as exceptions.

- Table 1
29176 y v f B/lis_y.v £Bx ﬁlorlda\.f _
17 y v £ Bfflorida ggy v £ B~ ddwild type <5<3y vEB (176)
N T ~ non=dig- ‘ non-dis-
o Jjunctional junctional
831 . . 3k : 38 212

“TThe non—disjunctional Yemales 176y v T B/116 y v F B were mated to Florida
males., The offspring obtained was analogous to that given in table 1. :

Table 2
170 y'v £ B/Florida egl™y v £ B Uwild type By v B (176
- : non-dls~ non-dis- co o
Junctional jurictional
w5 23 29 L _y

“Different results are obtalned from the metlng of 110 yv it B/‘YO y v {f B
Dpzls x 1710y v £ B Dp215.

Table 3
"  76. ® 16 58 176 & | 76 - &
110y v fB 110y v £B 15y v £B . 1o yv fB
10y v B 1109y v £ B Dp215 '
.. .. Dp2ls . o
382 58 138 -

=45 seen from this table, females homozygous for 110 carrying 1o du?l.félS’
emerge in a lower number than females carrying the dupl. 215, It seems =
probably that 'this difference is not due to the character of the lethal. but

is depending on the frequency of disjunction of the duplication present in,
the gametes of both parents. A more striking feature of the data presented
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is the lack of 176yva males without the dupl. 215. {While it was possible to
obtain sons with 170 ¢hromosome but without Dp2l5 from mothers homozygous for
17 and carry®ng no duplication, such males were never produced by mothers
homozygous for 1/P and carrying Dp2l5,——Another phenomenon has still more drawn
our attention, 17 yvfB males gbtained in the table 1 when mated to normal flies
( as well as ordinary) behave as quite normal males.~~Of no less interest is
the physiological character of the lethal mutation 76, The larvae of this line
possess tumours which cause the death of such larvae on different stages of

development -~/ more detalled communlcatlon concerning this phenomenon will be
gliven soon. :

Belgovsky, MeL. Deletion
frequency in the BSL chromosome. " B® gales were X-rayed, the dosage belng
' 3500 r, and mated to y v f car fgmalesg
Individuals carrying a -deleted B”L
chromosome were recorded among the F
' females, In a total of 36,638 females
the following aberrant types were found: v Bo-li, v carg-l, vf Bo-l v. £ car®-
3, v f9--lé y v £9~1, Evidently all of them, except of the last ome, carried a
deleted B°L chromosome, the first two types having received this cgromosome
with the right break to the left of f, while the thlrd, fourth and fifth types
received a chromosome broken to the rlght of f, Thus the frequency of deletions
in the BPL chromosome was approximately 1/3780 at the dose of 3500 re Deleted
chromosomes with a break occurring to the left and to thg right of f are
recorded with equal frequency The 5 females carrying a deleted chromosome with
a break to the left of f were bred in order to secure the deleted chromosome,but
they proved of very low viability and highly sterile. Only ohe of then had pro-
duced progeny consisting of 2 y v f car®, while the other | dieds It seems to
indicate that the very lcw deletion frequency recorded is at least partly due
to the unviability of the flies hyperploid both for the y and f regions,

Belgovsky, M L. Symbols & T(1;3) Del 143-3. Found by Neuhaus
characteristics of mutants and : and - genetically identified as a
valuat10n5¢,_ o _ deletions Studied in metaphase plates

by Gershenson, who found no free
deleted chromosome, but discovered that
. one of the autosemes had been broken . in
two parts, A genetlcal .analysis by Belgovsky showed that the distal -end of the
X broken between sc and br, became attached to the proximal end of 3L (broken
between st and the spindle fibre attachment), while the distal end of 3L was
gvidently attached to the XR, - :

Neuhaus, M, The influence of When single crossing-over between any
separate armgs of the. Y-chromosome arm of the Y-chromosome ard. the X~
on secondary non-disjunction in _ chromosome takes place in the females
the females of D, melanogaster, of the constitution XYSX or XYLX

separate or attached, short or long

arms of the ¥ are produced.-=The .

obtaining of parts of the Y-chromosome
makes it possible to study the 1nfluence of separate arms of the Y on secondary
non-dlsgunotlon.~—Follow1ng results were obtained:

Regular _ Exeptional % m .
TFE 283 101 W2 ® o3
0 %E%%_‘Y Long arm x 00" ; 997 28 2473 % 051
9?'§:22, Y short arm x do” . 2749 Lo 1.43 = 0,23
o YBb ySYS x 4" 4+ . 2671, 136 lte8 + Ol
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Shapiro, N.I. X-rays dosage and In 1936, an experiment was carried out’

the frequency of somatic mosaics. according to our suggestion by our stu-
dent Tcherkassova, V.I. in order'to.study
the dependency of the frequency of. .

' ' arising mosaics upon X-ray's: dosage. ‘3
to 52 hours -old larvae were subgected to treatment. They were obtained from
the crossing of /¥ females to y w f males.. The frequency of occurence of -
mosaic areas was studied in Fl males and females, The results of exemlnatlon
of the Py females are given in the table,--is seen from the data there is no
linear proportionality between the frequency of mosaics and X-ray dosage,
If the mosaic frequency is studied for each gene separately, it is possible
to notice that a deviation from the proportionality rule is manifested by
mosaics for the genes yellow-~forked, in case they are both present on the
same mosaic area, and for the gene white. No deviation from direct
proportionality was. obtained for the genes yellow and forked separately.
Unfortunately, the work could not be completed. In particular it was mnot
found out what kind of changes (p01pt mutations, deletions, simple breaks,
somatic crossing over) are responsible for the deviation from direct’ :
proportionality. However, dlready the given above material, enables us to
assert with great probability that chromosomal aberrations play a doninant
role in the formation of mosaicism. Somatic gene mutations arise under the
influence of X-rays comparatively seldom. Approximatively among the same
number of males as ‘the nutber of females studied, there were obtained 12
somatic mutations of yellow, white and forked under the same X-ray's dosages
~~Somatic crossing over which can as well produce mosaicism can hardly bhe
considered as its chief cause. This is proved by the fact, that forked
mosaics (including y f) are more numerous than y-mosaics. Forked mosaics
arise chiefly as the result of breakages in the inert region of the chromo-
some. The fact that most forked-mosaics are not accompanied by the
manifestation of the yellow gene p01nts out to the important role played by
deletions in the formation of mosaicism.

: - Table
Frequency. of Somatlc Mbsalcs in Females Ralsed from X—rayed yw f/+ Larvac .

l

Dosage % 300 r, § 600 r, .*900 o |t 1200 r. . 1500 r. 1800 r.
Number of fom- i i 7
ales studied I 7520 i 6695 @ 2284 ¢ L120 i 1hOoh i 108
Total number : Séh : 10h ? 67 | 203 ¢ :
of mosaics : 0.5 0.089 1.55—0.15 2.9L%0, 35. 1.93%0. 3L; 7.207%0, 69 9, 624 $0.89
Mosaics for: : : i '
white : 16 i L5 30 . ) ’ 56 51
* 0.2170,052 0, 67*0.10 1,310, 2L 2.57%0. 25 3.98%0. 52&.72 0,6l
yellow 'i 15 ‘ 20 12 i 29 | 13 22
£ 0,207,051 0.30%0.067, 0.53%0,151 0.70%0. 13 0.93%0. 25*2 03¥0.li2
Forked 12 " 33 @ 16 ¢ I A6 18
: 0,16 o.oué 0.1 *0.0850 70%0.17: 1.07.50. 16 111,750,27. 1,6770439
yellow- 1 1 6 9 : ol 16 : A3

forked 'O 01*0.011 0,090 .OWSC)hO‘O.l3 0. 60-0 11.14;&_0.27;1 20-0133
Technical HNotes ,
Sarkissian, S.Ms A new method  While studying the genetics of the domes~

of selection of virgin females tie fly (Musca domestica) we encountered
in Drosophila, - the necessity of elaborating some proper
: HOMA method of selection of virgin females in
UNIVERS}TY, OF OKL‘$ Musca domestica, This method has been
LIBRAR found in the course of a series of experi-

ments, It is based on the discovery of the fact, that if newly emerged flies
-are deprived of food, females can live during the whole course of their
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starved life together with males and remain virgin.--After this method was
vroved to hold true for Musca domestica, it was surmized that this pheno~ -
menon can be used for other taxomically rclated to kHusca domestica groups
of insects. Therefore éxperiments were undertaken with D. melanogaster,
~-jApproximately 220 females have been studied. They were all kept without
any food together with males from the time of their emergence through 52,
48, L2, 28 and 17 hours, Not a single female gave offspring in the experi-
ment, while the control females gave normal progeny.

Sarkissian, S.M. Description of '~ In order to obtain virgin females it
the method of preparing cultures is necessary to put a scroll of paper
for selection of virgin females.  (a) in the vial (b) containing larvae,

" in such a mamer that its lower border
. should touch the food with larvae and
its sides cling closc to the inner sur-~

face of the vial., - It is better to cnoogse the period when the first adult
larvae begin to pupate.~--As soon as the desired nwiber of larvae have pupated
on the surfacec of the scroll of paper, it must be transferrpd to an empty
vial (c), contaiming no food, where it will remain for the rost of the tine.
In order that no food w%anover should be transferred in the vial "et, it is
necessary to cut off the lower part of the scroll,--The duration of llfe of
starving flies varies greatly and is dependent chiefly on tempereture and
humidity conditions. Our experimeénts were carried out at 22°C,--Experiments
are being continued. = ' . ‘ '
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The victors in this compotltlon are thosc individuals that come from groups -
in which the dominance of normal allcles and consequently contamination of
the genotype with harmful nutations is the lecast, because in such groups
harmful mutations could wmore readily be climinated and useful mutations more
readily preserved by natural sclection.=-A decrease in dominance brings’
about an increase in mutability,. . the latter in its turn leads to a now dc-
crease in dominance and so on. It is this confllct of the processes of
increase and decreasc in dominance that determines the degrce.of dominance
of genes in the population.-~The disburbance of the species.system that is
possible under conditions of complete isolation, during the process of
domestication or transfer to. laboratory conditions, and somotlnes even in
nature, is accompanicd by an incrcasc in dominance and by a decrease in
mutability.--There were two populations studied: one in Uman (Kicv Region,
Ukraine) during the summer and fall of 1937 and the other in the.Nikita .
Botanical Gardens(ncar Yalta, Crimca) during the fall of 1937 and thc summer
and fall of 1938,--A study of the froquorcy of phonotyplcal aberrations (isce
deviations from the normal phenotype). in flies from six different centors of
propagatlon (w1no11os, fruit depots, ctc.) has shown that a population, cven
when it is rapidly growing, still consists of distinct micropopulationse--
The fregquency of aberrations in the phenotypes of flies belonging to.
differcnt mlcro-populatlons is different and can be correlated with thc
intensity of selection, there being more aberrations wherever selection is
less intenses Thoere are less aber:ants among migrant than among non-migrant
flies. 4&s the population becomes morce numerous, the perecentage of  aberrants
increasess They are morc numerous among flics reeently hatched from pupag,
(collected cither as still unpigmented, i.c, just hatched flics or as ‘pupae -
which complete their development later in vials) than -among flics that had
already been subjected to the action of selcction during the imaginal- stage,
Lberrants arc more frequent among {emales than among wales. Ls the popula-
tion grows this.difference is smoothod over.--These conclusions are bascd -on
statistically significant data. 35,551 flies worc collected in naturs -
.(eltno as imagoes by means of traps or as pupac) and 3,125 aberrants were -
found among bhotle==358 aberrants were studicd with the purposc of deter=:
rmining the character of their inheritanccs 28 (68. 2 %) proved to be .
hereditary.~-0f the hereditary aberretions 173 (9. ) proved to .be
dominant, 75 (30.2% rccessive. 411 the sex~linked uuthtlons (26 cascs -
studlod) proved to be reccssive.-—-imong phonotvpmcully similar aberrations
there were obscrved dominant aberrations as well as recessive oness In
heterozygotcs as well as in homozygotcs penetrance and cxpressiveness of
mitations arc very variable, They arc higher among males than among foma¢es.
The morc pronounced manifestavion of harmful characters in females scems to.
be correlated with the existence of an extra factor of sclection among malos
(compotition among males for fumales)s It was proved experimentally (in
cooperation with KleXLndrysLaJa) that mutant males havo less changes in this
competition than normal oncs.-~Scveral observations have shown that there
exists a possibility of a rapid 1oo1flcaulon of a dojinant nutanu character
into a recessive.--iost mutations arc howover dominant to some extonti.ew
This has been proved for lethals by R.A. Mazing,~-This dominance of :
mutations makes thom accessible to the action of sclection in heterozygotese
--The concentration of hecterozygotes for 1othaJs, visible and sterility
mutations is nevertheless very high., Thus in the population of Nikite
Botanical Garden each fly is hoterozygous for two mutetions producing marked .
deviations from the norm.=--276 lethals were detected among 1,905 chromosomes,
87 vigible mutations among 1,627 chromosomes (X, 2 and. 3) and 29 sterility
mutations among 187. chronosomos (3) studicd. fmong 531 chromosoncs
investigated at Uman therc was found onc transloecation (1nvolv1no the sccond
and the third chromosomes), lethal when. honozygouu.~—hl third~-chromosome
lethals detected in one of micropopulations of the Nikita Botanical Gardens

i,
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elgovslky, M.L., Inst. of Gen. of We have studied the frequency-dosage

¢ hcad. of Sci. of the USSR, relation of the lethal yellow

oscow, Frequency of minute “mutagions“ occurring in treated

hromosome rearrangements in scute” chromosomes. These changes

elation to X-ray dosage. were chosen as, in our previous >
investigations (Belgovsky, 1938), we

ods

had come to the conclusion that they

represent mostly minute rearrangements,

Two doses of X-rays, namely 1000 r and
000 r were used. Treated scuted® males were crosscd to yellow females and
1 yellow daughters recordeds A total of 14,329 Fy females in the heavy
ose series and 45,167 Fy females in the light dose series were counted.
he ratio of “mutation" frequency et 4000 r to that at 1000 r, corrected f°?k
.72l £ 0,776, the expected ratio in the case of simple proportionality
eing L4.00, This result does not contradict the hypothesis that minute
sarrangement frequency is proportional to the dosage. The difference between -
he frequency-dosage relations of gross and ninute rearrangements thus
stablished shoys that the mechanisms of thelr origination are diffeorent.
ssuming chromosome breaks to be induced by X-rays directly, we might explain
his result on the basis of the independent breaks hypothesis in the case of
rogs rearrangements, and of the contact hypothesis applied to minute
hromonema coils in the casc of minute rearrangements. If, however, chromo=
ome breaks are secondary eifects of radiation and contact between chromo-~
omes is a prercquisitc of any break whatever, then it seems difficult to
ut forward now an explanation of the difference found.~-The similarity of
requency-~dosaze relations in cascs of lcthals and minute chromosome
earrangements shows that either the former are mostly minute rearrangements,
r the frequency-dosage curves of point mutations and minute rearrangements
re gimilar. The first possibility can evidently be neglected, as not all
ethals cytologically studied by different authors were found to be
eficiencies and as it is very improbable that point mutations are unable to
ause the death of the organism, Therefore wo must adopt the secohd cxplana-
ion and conclude that there is some fundamental similarity in the mech-
nisms of origination of point mutations and minute chromosome rearrangements,
f the frequency-dosage curves of point rmtations and minutc chromosome
earrangements are roally very similar or even identical, we must conclude
hat their relative frequencies at different doses are the same, and con-
equently the relative frequency of minute rearrangements in nature (at zero
ose) must bo as high as at diffcrent Xeray doses. This being the case,
hey must evidently play a rather important role in evolution.

iergy, RebLe, Loningrad State Incrcase in dominence of normal
niversity, Leningrad. allelos (and correclated decrcase in

. genetical analysis of wild popu- rmutability) is gradually developed in
ations and differences between the coursec of evolution in the interest
41d and laboratory lines of of the individual, However, this makes
e melanogaster. possible the accumulation of harmful

mutations in the genotype of the indi-
vidual and thc formation of systcms of
balanced lethalsy and it limits the
ossibilities for the species to make use of favorsble mutations, Thus a con-
lict results between the intercsts of the individual and those of the specics.
~f, lowering of dominance 1s possible in a speciaes that has a structurc
dapted thereto, allowing compctition betwecn incompletcly isolated groups.

2q 03 paacxd ¢(smwosowoayd g93nos ays ur juenbagl xeyjeds) ,SuoTIeiN, SNOIUBGU
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proved to be changes of 29 different genes, 21 sterility mutations--of 11
different genes. The high concentration of mutant gones may be partly as
the result of the recurrent mutation of gencs.--The frequency of occurrence
of lethals and visible mutations in all the chromosomes per genoration is
12,5% in the population of the Nikita Garden.-~The mutability of the X, 2
and 3 chromosomes was studied, In the progeny of y w £ females crossed with
wild males the percentage of males carrying scx-linked mutations proved to
be ncarly the samo (0.2% as in the wild stato (0.297%).-~The mutation pro-
cess and sclection are apparently of primary significance in determining the
gene composition of the population, while genetico-automatic proccsses are
only of sccondary significance.  Wild populations differ from laboratory
stocks by their high mutebility and low dominancc of normal allele., This
difference is discussed more fully in another communication.-=The detection
of these distinctions between wild populations and laboratory stocks may
scrve as an indirect proof of the cxistence of a species. structure of
characteristically adaptive type.

Various lines of D, melanogaster, differing as rcgards their geograph-
ical origin, werc compared with respect to diffcrent properties, such as _
dominance, mutability, etc. Such a comparison made it possible to establish
corrclations between the propertics studied, That such correlations oxist
has been pointed out by Muller, Haldane, Plunkett, Wright, and Goldschmidt.
There are grounds for assuming that these corrclations rcsult from the
activity of thc gene in ontogeny, which activity may differ in different
lincs. High activity of the gene in ontogeny (which depernds on gene dosage,
i.e., on cxcess gene dosage) leads to the rapid attainment of the wargin of
safety, thc stability of form-gonesis rcactions, and, consequently higher
dominance, low mutation rate, and but slight ability to form phenocopies.
From this it follows that the mutation ratc should be the less affected by
external factors, the lower the mutability,--The level at which intergenic
and interchromosomal balance is established rises with an increasc in gene
activity. If balance lics at the basis of corrclation and compensation in
ontogeny, they (and consequently, viability under cxtreme conditions of treat-
ment) must be the greater, the higher is gene activity.--The difference in
stability between genes -of the sex chromosome and those of the autosomes
indicates a difference in the activity of thesec genes and, conscquently, in
their role in interchromosomal bslancc. This is-indicated likewisc by the
diffcrent level of interchromosomal balance in-gex chromosomes and autbo-
somes (Muller, 1930) and by the prescnce of a mechanism of gene-dosage
compensations in the X~chromosome (Huller, 1932, 1935), If the intensity of
selecticn is a factor in genc stabilization, the diffcrence in mutability be-
tween genes of the sex chromosome and of the autosomes is greater, the |
greater the dominance of thc autosomal genes, since it is this dominance
that crcates the differcnce in intensity of selection between scx-linked and
autosomal genes. The highor the level of intergenic and interchrotiosomal
balance of the individuals of any given line and the greater thc difference
between the scx chromosome and the autosomes in this line, the lcss should
be the viability of individuals with disturbed balance (super-=females). The_
writer made a study of the diffcrences between lines as regards: (1) the
frequency of occurrcnce of spontancous mutations, both lethal and visible,
in the sex chromosomes and autosomes; (2) the dominance in them of mutations
obtained from wild populations; (3) the viability of super-femalecs appearing -
in the progeny from crosscs between males from various lines and y w £
females (in these experiments Edna Brissenden participated); and {4) the
rclative frequency of occurrcnce of mutations as between the scx chromosomes
and thc autosomess The frequency of occurrcnce of phenocopies in different
lines was studied by Lobashev and Solodovmikov, the dependence of the
mutation rate on the physiological condition of the organism (Lhe ‘aging of
the soma) by Zuitin and Paviovets, and viability under extroeme conditions of
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treatment (with temperature, narcotics, cte.) by Vladimirsky.--The character
of the correlations between these properties confirms their dependence on
gone act1v1ty during ontogeny. The possibility of establisling corrclatiocns
for the whole genotype and not mercly for single genes shows that changes |
in the activity of differcnt gencs apparently take place in the same dircc-
tion. The GXlSthCC of corrclations points to the possibility of the
coordinatced cvolution of different properties., Wild lines differ, as a
rule, from laboratory lines in their higher mvtability, lower dominance :of
the normal allelomorphs, less difference in mutability betwcen sex-linked
and autogomal genes, and greater viability of the super-females in the
progeny of the males of thesc lines. The. difference in dominance is due-
both to differences of thc normal allclomorphs and of the genotype as &
whole.~~The mutation rate among flies -caught in naturc is not lower than
among flios of -the same wild line kcpt in the laboratory for a few ,
generations,. - The productlon -of an isogenic linc . of one of the autosames
also does not affect the mutation rate in the autosomes. This indicates
that high ﬁutcblllty is a property of the gones themselves rather than of
the genotype as a wholeu. BExcess gene dosage is apparently greatery as a
ruvle, in laboravory than in wild llnos. This may be due to the disturbance
of thc spocies system in laboratory lines rcsulting from isolation.-

Dubinin,'N.P., Inste. of Experi- (1) Introduciion:' The progress of

rnental Biol., MoscowsUSSR. .. modern genctics has shown the main
The genetic structurc and the  hypothesis =~ of Dayrwinism to be cor-
e¢volution of speclces. rect, Following the investigations of:

Charles Darwin genetics hag opened up

entirely now prospects for the study of -

evolution.. We arc indcbted to S, Wright,
R.i. Fisher, dJ. B.S. Haldune and othcrs for a number of fundamental works in
the ficld of theorctical genetics and evolution,--The cxperimental and
theorctical trends of .our studies in evolution have started fram the works
of several Russian investigators—-S.S. Tschetverikoff (1927), NePe Dubinin
(1931 ctc.), DuDs Romashov (1931 ctc.)e=-(II) Theorctical Analysis of the
Problems The genctic structure and evolution of the specics has been
studied theorctically in conncction with the -analysis of the significance’
of the system of species formed under the influcnce of ccological, :
biological, gcographical and other factorss . Thesc studies have led -
Romashov and tho author (1931, 1032) to show that the role played by

casual stochastic doviations in the ratio of the gene frequencies (automatic

genetic processus) is onc.of the most important phenomena of evolution which
relatcs the mutation phenomena to,the zone of action of natural scloction. .
~=During rccent years these 1nvostagatlons have brought us: to a serics of
,conc1u31ons rcgarding the form and nature of the automatic genatic. processes
in .connection with various forms of isolation, migration, numerical fluctua-
tions of populations and disproportion of sexes. The special significance
.of all these phenomena in tho course of primary processes of species form-
ation has becn ostcoblished. Scveral of thoesc problems have been mathematice.
ally worked out by A.N. Kolimogorov, V.d. Glivenko and N.Ve Smirnove--(III) -
Experimental Study of the Problom (i) (The Mutation Process): Tho,
variability of the genes has becn investigated in visible mutations (the
scx chromosomc) and 1htha1 genes (the sex and scecond chromosomes) of &
mumber of populations of D, melanogastcre. The gencral pattcrn of gone
variability in naturc has boen studicd. The results show that all kinds of
rmorphological and physiologicel hercditary changes occur as mutations.
Certain peculiaritizs of the mutation process, -which arc connected with tho
distribution of thc genes which changc the muatation frequency, have been
discovered.~-The variability of chromosomc structurc has boen studied in
natural populations in a numbcr of spceics of thc Drosophila genuse 4n
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attempt to clucidatc the poculiaritics of chromosomc mutations of differont
specics has beon made by mcans of X=ray trcatment and a comparative study
of D. melenogaster and D, funobris.~-(B) (Characteristics of Horcditary
Variability in Populations): Populations contain an cnormous hereditary
variability which constitutes the basis for thc cvolution of separate popuw
lations ard of the species as a whole, The most widespread mutation types
arc small physiological and- 1orphologlcwl nutations, and rccessive lethal
genes, and then structural chromosome mutations (mulnly inversions). Many
gene nmutations found in naturc aro but slightly specific. When crossed they
show weak and unstablc characters, and when analyzed, they disclose a very
conplicated herceditary picturce Clearly - ‘“inherited and well pronounced-
rutations arc rarcly wmet with., The great majority of hereditary changes are
recessive and are concealed in the populations in heterozygous condition,
although a wholc group of changes is manifested in a somi-dominant state.
A study of small physiological sutetions on such characters as fortility,
duration of lifo, gencral viability ctcs., has led to the discovery of the
great plasticity of natural populotions with regerd to a number of most sig-
nificant physiological cnaructcrs.--ncwovur, in spitec of thc chormous
diversity of hereditary variebility in populations, our investigations have
disclosed a fow specific and limited dircctions in the variability of singlo
characters of the specics, which directions proved to be parallel in a num-
ber of speocicse.=-=ass non-hereditery vurlablllqy anong populations is oftaon
found porallcl with hercditary varlabllltv.-—(C) (Distribution of the Muta=
tions Among the Populations of Spccics): LA study of the penctic structurc
of single populations has shown that it is causcd by the nutetion proccss,
by thc action of the automatic gencetic processcs which multiply somc of the
mutations up to the boeginning of sclection, &nd by the action of sclection.
-~0f special intcrest are the distribution and the frequency of nutation of
lethal gones, since their analysis discloscs the renl comnettion cxisting
between the mutation process and negative sclectione--Single popitlations
(ecogenotypes) display (1) a great vericty of smell mutations, so that cvery
femals taken from naturc gives risc to & stock differing from others by this
or that character, (2) a number of pronounced genc mwtations and chromosoms
changos, multiplicd to & cecrtain degroc and limitod as to diversity and (3).
a great numbcr of difforent lothal mmtations.--is to the distribution of
marked mutations throughout the systum of populations, some genes were found
to be inherent only to a given ecogenotype, whoroas othicrs have a certain -
arca of distribution and, finally, somc arc found throughout the whole
specics.~=In comparison w1th the couplex distribution of the gene mutatlons,
the structurc of the specics with rogard to chromosome mutetions is simpler,
--Inversions, scveral cndemic, a number widespread, and some distributed
throughout the cntirc area of the specics (USSR, Western Europc, North

America), have becen found in D. melanogastor. The auvtomatic genetic proccsses

which have operatcd throughout the cntire history of the specics play a great
role in the distribution of the chromosome mutations, 4 comparative study

of various Drosophila specics has shown that they vary greatly in the distri-
bution of chromosomc nutations and in thc phylogenic history of single
chromosomes; all this has its counterpart .in the specificity of the systcms
of different specics. One Drosophila specics was found to represent a -
permanent structural hcetcrozygous condition and to display a pceculiar pic—
ture of karyotype veriability and cvolution.--A study of thce distribution

of mutations within separate populations and within a systum of populations
makes possiblc an cxperimental analysis of the genetic basis of the systom
of specics and of their cvolution,—-{D) (The Phenotypic Realization of the
Gonetic Structurc of Populations): Investigations of the phenotypic real-.
ization of horcditary variability discloses the primary material which lics
at the foundation of natmral sclection., This phenomenon is conditioned by
homozygosity for rccessive mutations and by heterozygosity and homozygosity

-
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for dominant changes and for chraosams mutations. The great diversity of
the gzene content of populations makes for an cnormous phenotypic varicty
for the action of natural sclection at any given moment during the life of
the population.--The specific character of the systums of different spocies.
plays a decisive role in the phenotypic realization of* the genetic. structure
of Uopalatlons.--Thc study of polymorphisnm of horeditary aberrations in
Drosophila melanogester makes it possible to elucidate both the sclcetive
role playced by diffcrent mutation types and the corrclation cxisting botween
the genctic constitution of populatlons and its phenotypic manifestation in
naturv.-—(IV) Conclusions ' The main factors determining. the genotic SUruc~
turc within the system of the specics arc: vaeriability of the gencs,
variability of thce structurc and of the number of chromosomcs, varicbility
duc to crossing and hybridization, automatic genetic processcs and natural
sclection.~=0Our theorctical invostigations have disclosed the evolutionary
rolo played by charce fluctustions in the ratio of the gene frequencics.
~--Howevor, natuvral sclection remains'the principal factor which determincs
the adaptive cvolution of populations.--Cur axporinental studics are in '
‘completc accord with theorctical analysis. They bring out cxperincentally
the main fectors which detormine the structure and the cvolution of
populations.=~The r:sults obtainud indicatc the lines of. furtncr
investigations,

Kerkis, J., Inste of Gon., &Lcade. of ~Brown cbony nalcs werc treated with

Sci. of the U.S.S.R., Hoscow. low tcmperature (caes =5.5 - -6,09C,)
Thc cffeet of low‘tumpcraiuro on the during 1,5 = 2 hours., A total of

mutation frequency in D melano- about 34000 males were troated from
gaster with consideration about -~ which only 53 survived and gave off-
the causes of mutations in naturc spring. They were crossed with. C1B
(15:25 in original DIS) ' females immediately after treatment,

TWO serics of Fy offspring from CiB
~ fomales crossced with y fa v.f dl-

h% nales and from Fy malcs crossced
with bw ¢ femeles, werc used for detccting the X~chromosome lethals and -
for studying the trenslocatien frequency between the ¥, 2, and 3 chrouo-
somes respectivelys—~~0f the 917 trected X-chromosqncs, 13 sex~linked lethals
were dcetected, while only 5 lethols were found out of 1934 X-chromosomes.
in thc control scries. The rate of 1utatlon is 1, L2% and 0,26% respectively,
the differcnce béing cqual to 1.16% % 0.318%, i.c. highly significant. No
translocation was found among the 1255 culturcs of trect.d scrics or in the’
control scrics.—-A relatively high percentage of lethals in the progeny of
the malos treated by low tgﬂncruturc scems to indicatc that the c01ncldonce
of thc type of action of positive tcemporaturcs on mutation rate with the
Vant Hoff rulc for the ratc of chmmical rcoctions is apparcntly an
accidental onc., HMutations or changes in the very coupleox molecular strue-
ture of the gene occur as a result of brocks of any kind of the biochemical
balance of the cell or chromosousc, and these changes of structurcs of the
genc can be induced by any vhysiologiccl or physico~chemical factor extornal
in rclation to this structurc. Thesc conclusiOns arc supported not only by
our own rosults, but also by thoso of if. Navashin, obtained in 1933 ot seg.,
on the frequency of -chromosone mutations in aged sceds. In this scnsc it is
hopcless, in our opinion, to scarch for any definitc factor rcsponsible for
spontancous mutational processcs in naturc. The cause of the production of
mutations is thetrefore the same os that of the veriability of matter of any
kind, i.c. the intoraction of genic substence with the swrroundings in the
broad scnsc of the word, The ondless vericty of kinds of interaction of the
organisn with surroundings together with the interecllular motabolism arc
the very causcs of mutational process in naturc, The short wave radietion
has its own peculiaritics becausc of its strong ability to induce strictly

.
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local changes in the molccular structurds. Numerous. cxperiments have
already indicated clearly cnough that the role of this factor in the spon-
tancous mutationel process in naturc is very limited.

Khvostova, W.W., Inst. of The gene for cubitus interruptus,
Expcrimental Biol., Moscow, located.ncar the spindle fibre of

The influence of the proximal chronosome I of D. mclancgester; gives
chromosonc rcgions on the . a position effcct which consists in
position cffect of the cubitus - . the. dominance of the normel allclo-
intcrruptus gene in D. mclanogaster morph growing. focbler as it is rcmcvud
(15:25 - 26 in original DIS) from the inert rogion of chronosono L

and as it becomes attached to the

active rcgions (Dubinin and Sidorov,

19333 Khvostova and Gavrilova,
1935).--This paper describes 193 cytogenctically studicd cascs of the posi-
tion cffcet of cits The following aberrations woere found: 1 inversion in
chromosone l, 161 traznslocations between chromosonic i and other autosomes;
12 translocations between the fourth and the x chromosomes, and 19 between
the fourth and the Y chromosomess The breaks were found along almost the
cnbire longth of chromosomes 2 and 3, oxccpt in the incrt and in tho
adjaccnt active regions, which occupy about 20-25 per cont of the length of
the arms.--The abscnce of breaks in thesc regions may bs duc to the specific
methods used for detecting thoe translocations. The proximal rogions do not
give the position cffcct of cif. This is proved by 11 aberrations with
chromosome li (which did not give the position ¢ffect of cit) showing L
aberrations as translocations with the inert regions of chromoscmes 2 and 3,
and 2 with their proximael regions. In 5 cases the breaks occurred to the
lcft of the ci gene, which was thorefore not renoved from the proximal inert
rcgion of chromosoie le--A study of the manifostation of ci in translocations
w1th_oroak; in differcent chromosone rcegions showed that two translocations
with the most proximal breaks gave the most fecble manifestation of cis. This
fact confirms thc conclusion that the chromosomc regions located close to the
spindlc fibre do not decrcasc the dominance of ci} (or do so only to a slight
oxtent)e=—-A study of translocations with the X chronosome (which gave the

position cffect of cil) showed that translocations. with brecaks in the proxlmal| _

parts of the active region and in the inert part to the left of bb give the

position effcct of cite=-i study of translocations with the Y chromosaic ?

" (which gave the position CffOCu of cit) showed that the brcaks in the Y
chromosome occur only in the distal regions in both thc short and the 1ong
armss In the proximal parts of both arms (about 1/3 of thc length of cach

arm) no breaks werce found.-~The following conclusions arc thus indicateds = |

onlty the proximal part of tho rcgion_of the X chromosone adjacent to the
spindlc fibre, and the proximal rcgions of both arms of thce Y chromosome,
arc analogous to thc inert rogions of the autosomes in their action on the
cit gene (they do not weaken its dominance). The distal rogions of the ¥
chromosonc and a fragment of the inert region of the Y chranosome (the
fragment located to the left of the bb gene) arc analcgous in thoir action
to that of thc active parts of the autosome (thoy wealken the dominance of
cit)e=-i study of 6 translocations which gave the position cffcct of cif
showed that chromoscme U4 is attached to the proximel regions of chromosome
2 and 3 (recgions 41, 80, 81 on Bridge's mep), which werc removed through
inversion from the spindle fibre. This shows that the proximal regions which
norrmally do not give the position cffect of cid acquirb this capacity when
removed from the spindle fibre. The data obtained may be explained in the
following way¢ (1) The inert substance of tho chronosocs has a specific
influence on the action of the cit genc and this influancc spreads to the
adjoining parts of the active rogions; when the active regions arc removed
from the inert rcgions, the influencc of the inert substence stons., In this
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cas¢c the inert substance of the X and ¥ chromosomes boconmes differentiated
into regions which have various actions on the cit gene. (2) The position -
of the cid gene in relation to the attachmont point of the spindlc fibro
. influcncoes its action; the regions (both active. and inert) lying ncar thé
attachment p01nt 'of the spindlc fibrs do not decrcase the dominance. of 01+,
the rcmote rcglons do’ doercase it.--This SpOlelc influcnce of those. chromo-
~ some regions located near the spindle fibre on the function of the gene may
“be cxplained by thoir peculiar structurc ard by the peculiar 1ntorgon1c j
connuctlons which affeet the action of the cit gona, '

'lersshnow, Bedey Inst, of Eypur1~ Cr0531ng~ovor wag studicd in chromo-”

montal Biole, Moscow, sone 3 in Do mclanogastur. X-rays in-
Rclation botwcen changes of cross= creasc crossing=~over in the mid-rogion

ing-over and X-rgy dosages and of chranosorie 3 during the first throc__
‘certain problcns of the process ~ days aftor irrediation. The moximum

of crosging-over " changes of crossing-over in . chromosone
(15:26 = 27 in original DIS) .. 3 ars produced by X-ray trceatment on the

scventh day after irradiction, Cr0351ng~
~over increascs in the mmd-rcglon and’ decrcascs in the distal varts of the -
chromosorics, Increases in the X-ray dosagus incrcasc the changes of
- crossing=over at overy stege of the oxperimont, but only te a certain llmlt,

which varios for cach stage. %hen the limit has been reached an inercasc P
of the dosage of X-rays cither docs not cause any considerable changgs in

crossing-over or cwen (Jn the casc of vory lurgc dosages) decrcases these °
changes. This top linit of the chungus ‘of crossing-cvcr incroases from the
‘first to the scventh day after irradiation and rcachas its naximm in the
. st=p rogione==i conparison of the increase of crossing-over in tho mide '

. region ﬂnd ‘of the deeroase of crossing-over in tho chromosome cnds has

‘shown that the predominance of thu first over the sccond is not groat;

“on the average it amounts to about 5 por cont of crossing-over (with
“certain fluctuations in sone cxperiments). This predominance (we shall
oall it resgidual crossing-over) does not diffor 31cn.flcantly from the data
- .publishcd on the frequency of translccations botween chromosomes 2 and 3 in
. females and from the frequency of crossing-over in chromosome 3 in malcs.

“The approximate coincidence of tho froquency of thg above-mentioncd
. sprocisscs and uhOlr similarity in gonctic behavior and in rcactions to
:fﬁoxtornal factors makes it possintle te assuue that the naturc of these
‘processcs is sirdlar.~-The less the initial cressing~over frequency per
‘unit of cytologlcal‘chrouosonc longth, the wmore. crossing-over frequency may
:grow in conperison with the initicl fruqubhcv.—~mnc increcase in the -
frequency of crossing-over in the rcgions hest, st-p, and p-ss, causcd by
;inversions in non~homologous chromosomas, takes place meinly at tho exponse
of single crossovers. Irrazciation of flies of the h st p ss/4H4+ structurce,
Ancrecases the froguency of crossing-over within the regions h-st, st-p, and
. p=ss at the CXpense of nultiple crossovers to a considerably higher dcgreb‘

~* than when there is an accumilation of inversions. X—rujs deercasc the

frequency of crossing-over in the distal regions of the X-chromosomo, whoto-
as 1nvvr31ons_ in nvn—h0dologous chromosorncs 1ncrc;39 tihis frcquoncy. N

Koltzoff, N.K., Inst. of Expurl—,'i:(ln thc_prcsont papcr arc discussod fho_

;. mental Blol. » Hoscow, rosults of the author's investigations
.. The participation of thé chrono- ~ cn the growing large oocytcs of Triton,
- sories in ¢cll-metabolisn chick and pigoon). The individual
(15,27 - 28 in or1g1na1 DIS) chromosomes (from leptotene till the

rcduction metephose) can be scen in the

growing largc oocytes of Triton, chick
and plgoon.--Thc author holds that there is a merked diffcerence betwecn the
stablc genotype of the chromosomc und its phenotype, which undergocs some
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changes in the samc chromosome during the various stages of developments
Only the genoneua belongs to the genotypo, whereas chromoplasm, chromatin,
vacuoles, ctc. arc phenotypical structurcs whose changos do not influecnce
the hereditery qualities of the genoncma.—-The genoneme is a fine filament-
with a scries of cnlargements--clenentary chromomercse It is proesent in
every chromosane during all the developmwentel stages and is stretched out
at the stage whon the chromosomes attain their maximum growth, During
metaphase, the genoncma is coiled into & spiral or screw inside the chromo-
plasm; at this stage the chromosome is not divided into visible scgncnts.
In thc initial stages of oogenesis, thoe genomema is gradually unrolled in.
length; this unrolling is accompanicd by the apocurancc of the scgmonts of -
the chromoplesit, i.ce, of chromoncrcs. Later on the primery large chromo-
mercs scparate into many sccondary oncs. During the fourth and fifth '
periods of oogenosis, the roverse process takos place, i.c., the genonerata
arc coiled again and the sccondary chromomercs arce fuscd into largoer
terticry chromonercs or cven into a joined indivisible mass of chromoplasm.
--~Thc genonema and its genes remein chemically stable throughout cogencsis,
and do not undergo any nctabolic changes, vig. oxidation and rcduction. The.
genoncma roprosents the resistant genotype of the chromosome and can be
changod only through mutation, The growth of thc genoncma in width is
effected through apposition from the surrounding chromoplasm; its longi-
tudinal splitting is to be looked for during the period of maximum length, .
i.e., during intcrkinesis., This splitting of genoncmata cen be separated
by a long intervel from tho moment of division of the chromosones, which
can be obscrved in mitosis or meicsis.--Chemical notabelisn takes place in
the surrounding chromoplasm in the irmediztc vicinity of the genoncma.
Chromoplasm, togother with chromatin which imprognates it during some stages
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or cnvelops it as a protective sheath, is contimucusly nodificd throughout ot
oogencsis; it cither accumulates large masscs of nutritive substances fronm 8
the Keryoplasa and nucleoli (expecially in the primery or tgrtiury“chr0h0~: a,
meres) or is roduced to a fine, possibly monomolzcular, f11n.—~uhronut1n is 3
primarily a solid protcctive sheath of the chromosome which at’ some’ gtages g
isolateus the genoneme from the karyoplasm and dotermines the definite form ot
of thc chromosomes which is convonicnt for karyokinetic movenentse—- b

Although the genoncima does not take an immediate part in the chemical mcta-
bolism, its participation in the vrocess of physﬂco—chcm1ca] assimiletion i
very important.s Thoe genonemw containsg the ready pattorns of . &811 compllcato
proteids or other substances specific to the speccies or the individuael,
which had once béen produccd during the long process of gvolution. It is
improbable that such complex substances could be synthesized cvery time ancw!
without the rcady pattorns. The genoncma and its single parts, the gcncs,
arc:"touch-standardst; in their ncighborhood the proccss of assimilation is
begun which from a physico-chemical point of visw is an autocatalytic
crystallization process. A new genoncme is precipitoted alongside the
existing inherited genonema by apposition, The nmaterial nccessary for the
construction of now gononemata is yiclded by aminoacids, polypeptids, car-
bohydrates, ctes which arc contained in the chromoplasm; the cnorgy neccssary
for crystallization is derived from cheomical mctabolism proceeding in the
chromoplasm and the keryoplasm.—-The process of. a531nllat10n.around the
genoncma 18 cspecially intensc during oogenesis, when the genoneme is frec
from- the chromatin-shcath and lies in the karyoplasm, bglng sur”oundod only
by a very thin film of chromoplasm. With the appearance of the "Wlamp=-
brushes", thc colloidel transverse threads arise in immediate connection with
the el=montary chromonerces; the whole nuclcus is divided into sections
corresponding to the "lamp-brush® chromosomes. When the process of crystall-
izotion is completed the transverse threads leave the chromosome and reomain
lying free in karyoplasm, which during mciosis joins the proteplasm of the
egg. In this way, the egg is cnriched with inherited genc-substances of
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maternal origins The same process of crystallization, i.e., assimilation of

the gene-substances, very probably precedes each cell division during the

interkinesis phase which is a truly active period of cell-life,~~Only during -
S the third period of oogenesis can the minute clementary chromomeres be
2 noted, perhaps even gencs, which arc unrolled alongside of the stralghtoned
B Wpackbone!" threéad of the genonema, At the earlier and later stages of -
E,OOgunesis we observe fewer compound chromomercs; cach of them including a
.1ot of elementary, minute chromomeres. The chromoplasm of the compound

9 primary and tertiary chrowmomercs functions as an isolated laboratory, whevre:
o the products of assimilation of the neighboring. genes undergd different .
5 cheitical reactionss We can thus explain the phenomenon of the "position-
8.effect" by him f£irst in 1927, that the genenema is a gigantic chain-
molccule in which the radicals play the role of genes, During cell lelSlon;
two gencnema-~inolecules (after: congupatlon-—four molecules) unite, formlng '
an "elcmontary nlcellary bod;" :

Kozhovnikovy B, Th , Inst. of Tt follows from a number of studies that -

Expcrinental Biol., Moscow, ~in sister chromatids no cre¢ssing-over
Experiuental study of cr0831ng occurs between sister genes. . It has
over between non-sister genes also becn shown by Sturtovant and Muller
in sister chronmatids. that double Bar ariscs only if there is

unequal. crossing-over betweon non~sister
chromatids, Bridges has described Bar _
' as a duplicated scction. The conelusion
is thus 1ndlcatpc thmt cr0551ng~ovcr betireen sister chromatids dooes not take
place even in those cascs whers it ought' to cccur betwecn non-sister genes.
--~The purpose of the proscent -study was to verify this conclusion on chromow -
some structurcs in which the duplication is sufficiently greate~~In order: £
obtein the necessary stocks tho iuversiong B25 and B26, where the left
break had gecurred near Bar and the right one in the inert region, were used
and the sc® inversion whose left break is near the left of sc and the right
onc in the inert region in front of the bb genc. Females heterozygous for
sc8 B25 or.B26 were obtained which were crossed with males carrying the
translocation Bar Stone, A long chrowmosome forms in these females, as a
result of crossing-over on the B~bb region- (i.c. in the region which is:
common-to both inversions). The proximal part of the long chrowosomc
consists of the whole chromosome sc (except a siell region at the left end
containing the y ac'genes), vhercas its distel port consists of chyomosome -
Bar 25 (or B26), which is devoid of the risht region containing the inversion
and the spindle fibre. The Fp flies which had rcceived the long: chrouosome
should be femalcs, but they are non-viable because thoy arc hypop101d for a -
congiderable region of the X~chromosome. However, when.the ovum containing
the long chramosoric is fertilized by & spermatozoon which carries only:the ‘
right region' of the X-chromosome from thc translocation Bar Stone, the flies
prove to be quite viable. In this strueture therc is hypoploidy for only a
ninute region of y ac. Thesc females may be bred as a constant stock whén
they are crossed with males carrying the translocation Bar Stone, -Two such
stocks were fommed: 25/8 and 26/8; the figures incicate which inversions
worc used for this line, In the stocks_thus obtained the long chromosome
contained a reccssive: allolomorph in its distal part and a dominant allclo- -
morph in the proximal part, or vice versa. Doublc crossing-over betweaen the
distal half of the long chiromosome and the proximal rcgion of the sister
chromatid was studled in this structure. This was proved by the occurrence
of homozygous recessives: {(the ct- gene scrved as indicator in the 25/8 stock,
and the gene vermilion in the 26/8 stock).=-The structure of the 26/8 stock
was checked cytologlcally.

Aesvaoiisnea oy geneticists.—The author tries to prove the hy

%ﬁﬁﬁan



15:30, Russian Abstracts DIs-15

Melinovsky, A.he, Inst. of Experi- 1. Many rclatel specics differ from one

mental Biology, ioscow. another by inversicns., On the other.

The role played by chromosome hand, many species are hetercazygous for
inversions in the evolution of inversions (Dubinin, Sckolov and Tiniskov,
populations. Sturtevant and Dobzhansky, Dobzhansky and
(15329 - 31 in original DIS) Quoal, otc.)s Is the divergence of karyo-

types always the result cof the divergence

of specics, or arc the karyotype changes
somcetimes primary in thclr naturc? What is the typical fate of an inversion
in a population?=~2. The fate of an inversion in a population has been
studied in connection with (1) the cessation of crossing~over in an individ-
ual hetcrozygous for the inversion, and (2) the appearance, distribution and
selection of genc mutations., Inversion significs thc one of thc two orders
of genes which is primarily of the lowest frequencye--3. The number of use-
ful mutations sprecading in every chromosome form is approxinmatcly propor-
tional to the concentrations of this form, and normal forms thecrefore
accumulate morc useful mutations. .(a) If a uscful mutation has on the average
a higher coefficient of seclcection in homozygous condition that in hetcrozygous -
(reccessiveness), the inversion is graduelly eliminated by the better adapted
normgl form. Two possibilitices exist (1) 4 normal homozygotc is better
azdapted than a heterozygous inversion (hcterosis is low), inversions are
climinated instantancously. (2) Hetorozygous inversions arc better adapted
than normal form (hoterosis is great)e An cquilibrium of frequencics
results, but the accumulation of new uscful mutations shifts the equili-
brium to the advantage of normal forms., Both these cascs occur dpparcntly
very often. They xplaln the presence of low inversion frequencices in
species with cxtensive populations vherce sclcctilon predominates over change
frequency fluctuations (b) But if cvery scparate mutation is on the average
morc useful in hotcrozygotcs thon in homozygotes a frequency equilibriwua
becomes established for inversions. Equilibriuam is shifted with the accumu=-
lation of ncw mutations and attains a limit of 0,5.~-lts The occurrcnce,
chance frequency fluctuations and tho selcetion of harmful mutations lcad
to frequency equilibrium (gccordlng to Sturtcvant and Mather) owing to
selection in favour of hoterozygous inversions. However. the point of view
of these authors that selection tends to equalize inversion frequency and
normal forms is erroncous. Equlllbeum only fixcs,the initial frequency,
although not very firmly.--5. {a) The conclusions of: Sturtevant and lather
may be justificd only in case it is assuucd that harmful mutations displace
their normal allclomorphs by chance so that (1) separate harmful mutations
invade thc whole class of chromosomcs (inverted or normal) and becomo fixed
there; (2) The number of harmful mutations in chromosomes of different
mitations is cqual. But such conditions arc hardly possible (except in
small populations). (b) But if this takes placc permancnt hetorozygotgs nay
be formed. Dlsturbances of crossing—over which hinder thc passing of harm- -
ful mutations from onc chromosomc class into anothcr nprevent complete degen-
eration which is possible in small populations (erght, cte. ) ‘and assurc the
prescrvation of adapted hutcrozyaous forms.-=Conclusions: 1, As seloction
doecs not fuvor classes smell in number (soc. 3a) the spro ading of inversiens
is mainly the result of chance causcs (undirected frequency fluctuztions,
chance inclusion of & specially useful mutation, ctce)e=~2. In more isolatod
smaller populations greater inversion frequencics may be cxpocted.--B.
Permanently hctcrozygous specics (Dublﬂln, Sokolov) may appurcntly arisc i
three woyss: (1) If the accumula tlng mutations are morc useful in hetero-
zygotes than homozygotes (sec. 3b); (2) If harmful mutations practically
attain 100 per cent in rclation to the inversien frcecquoncy or the normal |
chromosome beTl(SCC. Sa and b); (3) If the forms differ from one another by
inversions and give hybrids which heve high hoterosis.--L. Inversions may
contributc to the divergence of varictics in two cascs: (1) if two verictics
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live in adjacent rogions but under differcnt conditionss, .Herc the diff orence
in respect to an inversion inhibits the diffusion of usei‘ul genes from. one’
rcgion into ancther where thoy arc hermfuls the inversion unites small .
mitations into a large caiplex which perishes much sooner when it cnters a
region to which these mutations arc not adapted. Tho mutetions perish |
sooncr because the coefficients of the scloction of mutetions are sumned up.
This prevonts the levelling of genotypes of contiguous genotypes. (2) if
an inversion and a normal form have accumulated rocessive uscfuls mutations.
the hetorozygote for the inversion is less well adapteds  In this cesc it is
not thc best adapted form which nccessarily sprcc.ds but the one whose pro-
duct of frequency and:- coefficicnt of selecction is higher (f, e

As inversion- frequency va rics some populations are inva aded by a normal
chromosome and others—-by an inversion. . Mutation complexes contznnlng on
inversion differ from thosc with & normal form.—-—t;pnondlx--l. Selection of
the inversion (I) & ¢ .=P& PG~ ¥ '* 3 u - z}

(I F= ~--é@ 5 L _

P stable whon X)didss 5 unstc.ble vhon’(a ¥¢4 . In.the latter case ALPYO
if r,»P andafce if Px P. 2. The J.ni‘luonco of thce accumulation of useful
mutetion (III) A d=y5F o8z 3G If the initial cocfficicnt of sclection
isd=0. B0 ; u_, 2, then_ (IV) P= -l’f-....l'- If the initial mu-
tations’ arox~ar #z(rand 5;&. Q. bu$ J .:’j' “4 /3 c.ndf Pthen(V)J _f, ,.--(_9)+~:i k;)

where o . l"(:?-lc:(“)/-\
T = R ’3 x ( K

3. The accu;tul'xtlon of ngrmful mutatlons. A,. - It is assumcd that mutatlons
undergo chance frequency fluctuations, which. arc oquel in both chromesor 1e.
classas (Pi attains an equal porcentage of mutations whlch have arlsc,n in’

the 1nvcrs1on and in :che rormal chromosone)e~-(VI) i de= 7 ,_‘ @i 4 & £28, );
EL =1 (RS, AL (em2g) | Wf *
Gl s |

In this casec (II) P
Be It is assumod thu'b harmful mutations my undcrgo chance o‘.Lstrlbutlon end
fixation in an 1nv\,rs:mn g.nd 1n a nornal chrmnosomc, w:u.thout any inhibition-

from sclection.—(VII) £d = ,5 Pjy = y EA = YA _T ) t)} lf\fK

s

J’
In this casc (II) I = o _ : ' o
c- initial inversion frcquency,.[ - inversion frequoney of equal value ,_E '

- sang 1n the next generation.
Q Q O ‘- corresponding valucs for.a no:mul chro: nosona,, K - COCfJ.lClOI‘l'b of
seloctv on for a homozygous 1nvnrslon,~5 -~ cocfficient of solcctlon for a
heterozygous form; 3 - coefficicnt of sclection for 2 normal form. (the
coefficicnts of sclect tion h“ve been ta kcn as rogards the conditional level
of initial adaptobility). X=o=¥ 3 &< 4 e ¥ andot,,; Ji coefficients of
selection of tho samc chromos one clussos in sqo fer -es tnoy dcpend on the
ml{tatlons of the i catogory (£d.=x;25 /5;-,5,‘_ ¥<= ¥ Y
F< —random frequency (as rogards the population as a 'vholc) --ngnxful mutan
tions by chancc of this frequcney arc placed intc category i. 4 -~average
coefficient of scleoction of muta tions bblonolng to cétegory i in homozygous
conditionid; = average cecefficicnt of scleetion of mutations belonging to
category i in h\..terozyr*oud‘con\_ltlon, AR growth of valuc during one )
80nu ation; K = average genc monifestation in a Heterozygoie; as comparced

& honozygotee~= ¥ = coefficient of proportlona] ity showing the incroment

Of adeptability in its dependenco on the cccurrcnée of useful nutations;

U - number of mutaticns in catogory i.-- Y = avcrege number of harme
) mutotions per chronosone arising during onc goncration mmltiplied bj‘
thoir avercﬁge cocfficient of sclection in homozygous conaltlon.
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Mesing, R.de, Pavlov Biol, Inst. - Comparative vicbility of flies hectero-
Koltushi, Leningrad. ' ' zygous for diffcrent sections of
Different viability of hetcrozy- ' chromosome (with the lcthal and with-
gotes for lcthals in‘D. mclanogaster. out) obtaingd as a result of crossing-
(15:31 - 32 in original DIS) ° over, has been studied in three stocks.

In all the stocks flies heterozygous

for a scction of the chromosome con-
taining no lethal showed no increasc in viability. Incrcased viability of
flios heterozygous for a scetion of the chromosome conteining the lethal was
observed in the progeny of all individually studied crossover males carrying
the lcthals in thc stocks 627 and 15MF. This suggested that in thesc stocks
either the lothal itsclf was o dominant gere of incrcased viability with
recessive lethal effcct or that there wes a dominant modifier located neor
the lothal.--Apparcntly the incrcased viability of flics hetcrozyvous for the
lethal in stock T201 is duc to interaction betwoen the lethal gene and a
doniinant modifier located so far from the lethal that crossing=over between
both génes is frequent.--In two scts of experiments increasced viability of
heterozygotes for leothals was mot with in four cascs. Semidominant lethal
effect (i.e. low viability of hoterozygotes for lethals) was observed in 2l
case§.--1l stocks studicd contained differcnt lcthals which originated spon-
tancously and under the influcncc.of a chemical dgent in laberatory stocks.
The viability of heterozygotes was determined by means of crossing Cy/l
n2les with ebony and normal femalcs from inbred stocks.--Not a single casc
of decrcascd viability of hcterozygotos for lethels was observed. Increascd
viability in the heterozygous statc was observed in seven stocks, the results
being similer when crossing with ebony fomalcs and normel femalus. In 5
‘stocks increased viability of hcterozygotes was observed only when crossing
these males withor with ebony femalces or with normal females. The results
.obtained in this work are not sufficicnt te explain this peculier cffoct,—-—
In some cascs lethals arc not indiffcrent to the lifc of hetcro&ypotes. This
suggests the important role of sclection among heterozygotes in altcration
of conccntration of lothals in populations, uch sclection bplng 01ther
positive or negative.

Ncuhaus, M. E., Genctical Lab., Two hypothoses were proposcd to explain

Moscow State Univ., loscow. the mechanism of structural changes of
Relation between; the length of chromosomes induced by X-rays. Onc is
+the X-chromosone of D. melano- the breakegb hypothesis of ‘Stadler
gaster and the frequency of X-ray  (1932); the othor is the crossing-over
translocations. or contact hJ“othb31s ‘proposed by Scre-
(15:32 in original DIS) brovsky (1929). Some indircct data

speak for tho sccond hypothcesise--In

studying the mutation process induced by
X~rays (dOSugO 11000 r) in X, XYS and XYL spermatozos (Neuhaus, in Drcss) there
was found 2.93%0,65% of translocations botwocn the X~chromoscme and the auto=
somes in X—bcarlng spermatozoa, 6.98%1, O¥ in X¥S-bearing spermatozoa, and
10,00%1.25% in vYL—spcrm‘:oozoa. The pércent of translocations between the
autosorics in X-bcaring spermatozoa was 10.59 (n=670), whilc in XY® spcrma-’
tozoa it was 9.65 (n=60l) and in XYL spermatozoa 11.89% (n=580),-~The above
data arc difficult to explain from the stand-point of the breakage hypo-
thosise According to this hypothesis breaks occur indcpendently from onc .5
another and, the breaks having occurred, the fragments rcjoin at random,
If this is thc case we must expect a dccruasc of the percentage of trans-
locations between the autosomes in XYL spcrmatezoa es ccompared with that in
XYS and X spermatozoa, and in XYS as comparcd with X-boaring spermatozoh.
But this is not the casc.--The above data are casily cxplained by the con-
tact hypethesis. Tho increase in the lengtbh of the X~chromosome leads to an
increasc in the volume of the nuclous of bho spermatozoon, thercforc more




Septerber 1941 Russian Abstracts 15133,

quanta of X-rays are absorbed. The increase in the length of the X-chramo-
sone does not influence the interrelation and the frequency of mutual -
contacts of the autosomes, hence the percentage of translocations between
the autosomes remains the same. In XYL and XYS spermatozoa the frequency
of contacts between the X-chromoscome and the autosomes is increased and so
is the number of quanta absorbed, and therefore it is to be expected that
the percentage of translocations between the X-chromosome and the autosomes
must rise.

Olenov, I.M., and Kharmac, I.S., The results of the analysis of a wild

Teningrads State Roentgeno, Inst. population of D, melanogaster together
Transformation of normal geno- with existing litorary data led us to

type in wild D. molanogustyr - suggest that the process of inclusion

populations. .- ' - of mutant genes into a normal genotype
(15:32 - 33 in original DIS) is of common occurrence in wild D,

melanogaster populations. Our ain was

to verify the oxactness of this suggest-
ion. With this purpose we studied all the visible mutations belonging to
the 2 chromosome, that ih the swaner and autumn of 1938 camc to our obser-
vation in the Uman population as well as all the visible mutations in the
Bobrov population (Voroneg region) and in that of Simferopol (Crimeca)
analyzed at the same time.,--We paid special attention to such characters
which, while appearing in some strains as the sole recorded change occur
at the same time as & peculiarity accompanying the principal manifestation -
of other genes, because many visible nmutations belong to the number of
activators of the gene, included as an effect of selection into the normal
genotype, -Additional to the changes in the posterior crossvein five
altcrations, presenting an analogous picture of inhcritance, were brought
into evidence., Four of these (not unfolded wings, divergent w1ngs,
indentations in the inner cdge of the wlnv, dachsoid legs) are incompletely
manifested similar to the abnormality in the posterior crossvein., The
same four alterations we frequently have noted as a part of the pleiotropic
offect of: othor visible mutationss. The strains in which all these five
alterations have been obscerved together with changes in the posterior cross-
vein are found in 50 to 60% of all chromosomes that contained visible
nutations.=-We consider that by natural selection mutant gencs are
simultancously included into the normal genotype of wild D. melanogaster
populations, that the transformation of the normel genotype is & mass
process continuous in its occurrence. The transformation of the normal
genotyne vecurs no doubt not only at the cxpense of visible mutations; of-
great importance are the transgenations which produce no phenotypical
changes recognizable on application of the sampling mothod habitually
employed, Such & conception of the normal genotype represents, we should
say, a cerbtain progress as compared with the gencrally accepted vicw
according to which the norral genotype is considcred to represent a
relatively stable system. The origination of new varicties and races,
the starting point of the specivs producing process, appears to us not as
‘& movement besimming in every case from some stationary point but as an
Ooccasionally originating and necessary result of the action of natural
sclection which uninterruptedly transforms the normel genotype.
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Panshin, I,B., Inst, of Experi- . = A Tonomommropsom
mental Biol., Moscow. - . L
The role of heterochromatin in the b .“_______;;"_}Jg;uw,f'.;;-"’Ed
position effect of the white ST e Pt e
(mottled) and cubitus interruptus > ; ‘ -“2 o
genes., . C = w*uz_-"i&t:_-”“:*lf jil
(15:33 - 3L in original DIS) e WE

- d ::::L:::;qamvﬁﬂT:&:;;{"{}z !

A translocation (involving th% X and 2
L chromosomes, causing. the w posi=- v _xJa;\w;M AR HaXe

gene end call forth the position =~ ¢
effect of ci, The structure of this _
translocation (designated as witlly

is shown in the diagram (e1,e2). It
is clear that a mutual translocatlon has occurred bbthGﬂ the X (breax to

the right from the 3Co double band) and the right arm of chromosome L.

The diagram shows that rcarrengements of different structurcs werc tested -
(obtalncd from witll original. rearrangenents and more complicated cases:
derived from X-raying of secondary rcarrvangements, in all LS rcarrangenents)
in which the quantity of heterochromatin comnected with the white zene was
changed. It was found that the more heterochromatin is associated with the
w gene within one chromosome, the fewer pigmented cells arc present in the
eye, l.e. therc is an inverse proportionality between the quantity of
heterochrematin and the number of cells in which the. action of the w gene
remains unchangod (dlagru { Diagran a reprcscnts the normal X or the
‘absoluto reveise from wivll; p and c-~the almost normal cyc, d--the dark
WMt,, and g--few pigmented cclls; h——ubsolutgly pigmentless stock which.
give ﬁ““ with an oxtra Y.-—Note tnau varicgation dces not depend on the
position of the w gend as rcgards the chronocontpr, but only on- the quan-
tity of heterochromatin connccted with the gene within the chromosonme,

since (1) the nodc of variegation is equal in thc structures b and Cy
whereas in b white is removed from the chromo-center and in q~-connocted
with the splndlo fiber (i.c. with the whole chromoccntcr), and (2) in C, dy -
¢, £, g, h—=—the position of the genc with respect to the. chromoconter. Is. "~
the samc, but the number of pigmented cells decreases with the increasc of
the quantity of heteroc¢hromatin within the chromosone connccted with the
gene.=-1t 1s clecar that all the heterochromatic regions of the chromosomes .
arc identical (oxcept X ard Y) in their action on the w genc and cach. hetero-
chromotic region can be divided without any loss of its qualitative pro-
pertics., The inert region of the X and probably the Y-chromcsome consists
of two parts; the proximel regions being homologous to the autosomal hetero-
chromatic rcgion, the distal ones to the active regionse.--i comparison of
the causcs underlying the sccondary position effect of the w gene (varic—.
gation changes as a function of heterochromatin quantity) and the primary
position effect of the ci sene (decreasc of dominance of the normal .
allclomorph) shows that thesc causcs are similar, or cven identical, In ~#
both cases the changes of the gene effect arc caused by changes of the
connection botween the gene amd the heterochromatin within the chrowosome,
This conclusion, which has also bcen rcached by WeW. Khvostowa for the ci
gene, is confirmed by the fact that in the wiatll chromosome the bresks in
the IVL incrt region with subsequent translocation to the active region
alnost always chango both genes (w and ci)., This illustrates the dependence

- - L Pl o
tion effect) favorable for the study R Y M -
it & QU ey i
of the w and ci position effect.in . - ¢ ¢ fod e
the same chromosone was used for ob= | ' b HE
taining (through X-ray trecatment) _ F 'Ef_jﬂ;hlmﬁ, i
secondary rearrangements which change i
the mode of variegation of the white : sy 3ty H
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of both genes on a third element (IVL inert region). The action of the ci
gene should also depend on the quantity of heterochromatin connected with' -
the genc, sincc gqualitative observations indicatc that an inverse correl- .
ation takes place between the degreec of reversion from Wit to the normal
phenotype and the manifestation of ci. in translocations of the wiatll
chromosome ,-=The single quentitative interdependence. between the gene:
action and the quantity of heterochromatin connecctod with the gene can be
considered as an indication of the chemical reaction bhetween the genes and
heterochromatin products involved, and corresponds in gencral to the
chrmical hypothesis of Muller and Offerman of the position effect, This
conclusion corresponds to the findings of Schultuz. and Caspersson that
nucleic acid is of great 51gn1flcance for the- pos1tlon effect. caused by the
heterochromatic rcglons. : .

Prokofzpva—Belgovskaya,.A.&., The fundamental structural element of

Inst, of Goen. of the Acad. of a chromosome is & chromiole with the
- Sci. of the:USSR, Moscow, ad jacent suction of a chromoncma, the

Cytological propertics of inert loci of individual genes being con- .
regions and their bedring on the nrected with both of them.~~"Hetoro-~

mecharisris of moszicism and . chromatin’ and Yeuchroumatin®. arc not
. chromosonc rearrangement. prescnt &8 .specific substances in - -
(1523l - 35 in original DIS) chromosomes, but any chromosome section

can assune a "heterochromatic™ or
- teuchromatic? cendition. 4n intimate = -
-congugation of chromonenata and the presence of thymonucleic acid in
chromioles only arc charactoristics of a "euchromatic! condition of a
chromosome -gection. A weakening of ths conjugational properties of chrome
“onemata and the appearence of thymonucleic acid in chromonemata are.
-characteristics of a "heterochromatic® condition of a chromosome section,
As a result, the latter assumes diffuse structurce. The euchromatic
condition is usually characteristic of activc scctions of chromosomes,-
vheroas the rcgions situated near the spindle fiber attachments ("inert!
regions) are morc frequently found to be in hcterochromatic condition,=-
An approxiwation of-a. cuchramatic active rogion of a chromosome to the
region of the spindle fiber attachmont leads to its transformation into a
heterochrometic region.s It can be made to rovert again into the euchromatic
condition by the influence of internal (additional inert regions) or
extornal (temperaturc) factors.--i small heterochromatic inert region
ingerted between two active rcgions assumcs the guchromatic condition. AlY
this indicates that chemical processes responsible for the euchromatic or
heterochromatic condition of a .chromosome-section arc reversible. Wheén in-
euchromatic condition, inert regions are incapable of inducing a hetero-
chromatic condition in the adjacent scctions.—~-i change of the euchromatic
condition of an active section into the heterochromatic one is accompanicd
in mosaic strains by a change in tho cxpression of characters.controlled
‘by .a given chromosome scction, this change being most frequently from the
dominant expression to the reccssive onc. When the scection in question
again assumecs the cuchromatic condition (influence of the Y~-chromosome,
temperaturc) the cxpression of the corresponding charactor also becomes
changed and it develops into the dominant form.--Conscquently the course of
developaent of a given character in & mosaic individual depends at a
“Particular momcent not upon the prescnce or absence of a chromosome section
containing certain genes, but upon its definitc condition, the latter having
‘definitc morphological and chemical characteristics.--Inert regions arc
-8pecific chromogome scctions conteining many loci homologous to one another
("multiplications"). The mutual attractions of these loci is ususlly
doscribed as a non-homologous conjugetion of chromosomes.--An investigation
of the bohavior of diffcrent sections of the X-~chromosome at conjugition led

S
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to the discovery of the prescnce of "inert" rcgions in the following sec-
tionss 141-3, 2B, 3C3-3C6, LC3-7, 7C, 8C, 9B, 11A 11CD, 12EF, 15F, 174,
19E3~L, 20A-F. In contrast to other parts of the X-chromosome, all sec-
tions mentioned above have a tendency to conjugatc with onc another.--
Distal "inert" rcgions apparcntly rcprescnt a fundamental featurc of the
primary organization of a chroriosome just as the inert regions -located near
the spindle fiber attachments do. The nature of "interstitial incrt regions®
is not clear as yct.~--L comparison of th d15ur1but10n f the best-known
broaks_in the X-chromosome (inversion sc©, sclt , WG, rst3 C1B, dL9,
BMl, 12 and nine bahaks of the inversions studled by Hoovbr, 1938, trans=-
locations me s etce) with that of the inert rcgions showed that all
these breaks hgd occurred in inert rcgions or in their immcdiate vicinity,--
L study of the distribution of 141 cytclogically detectoed X-chromosome breaks
obtained in the course of another experiment by N.P. Dubinin, V.V, Khvostova,
and V.V, Mansurova, clearly showed that the distribution of breaks was not
at random. #ilthough e chromosome can be broken in any point the brcaks in
inert reglons are rclatively much nore frequent than in the active ones. For
example, 8 breaks were found in 114, 9 in 11CD, 6 in 19E, ctce; the probab-
ility of chance occurrence of 6 breaks within just one scction was in this
experiment 0.,00105 and that of 8 breaks only 0.00002. The greatest number
of breaks was found in scctions 11 and 12 wherc inert regions represcnted by
sections 11\, 11CD and 12EF arc also clustcred.--The data obtained lead to
the conclusion that the property of inert regions of conjugating with one
another must be a.very important factor in the mechanism of chromosomc
rearrgngcmont. The inercascd breakability of a chromosome-in the inert
regions (“wezk spots" being especially characteristic of sections 11A and
19E) -is also of importancc. Iv can be duc cithor to the peculiaritics of
chemical structurc of inert regioms, or to a conflict of forces of attraction.
Both the property of conjugation and the breakebility are cvidently important
factors in the process of . rcarrangement and both hypotheses proposcd. to -
account for the process =~ the indcpendent breaks and the contact one - may:
be corrcct. The second, however, scems to the author to be morc plausible,w=-
Most of the frequently mutating genes of the X-chromesome arc located near
the. ingrt regions. Such are: yellow (inert scctions lu«l—3), white (inert
'section 3C3), cut (inert scction 7C), lozenge (inert scetion 8C), forked .
(inert section 15F), and bobbed (inert secction 20C), This does not seem to
- be a merce coincidence. Considering this fact in connection with the
increased frequency of X-ray amutations in chromosome scctions approached to
inert .regions as a rcsult of chromesome rearrangements, and with the somatic
variability of characters depending upon genes located in such scetions
(m0saicism), we are Justified in suggesting that the spontancous mutebility
of genes is. also somchow rulatcd to their position with rospect to inert
regions.

Rapoport, Je.ie, Inst, of Experi- The changes to ultra=-Bar, often found
mental Blology, Moscow. by Zcleny in Bar stocks, were cxplained
Multiple lincar repetitions of the  in 1923 by ‘Sturtcvant and Morgan as a
Bar gene. doubl: repetition of the Bar locus

causcd by unoqual crossing-over. New!'
proofs of this cxplanation werec given
_ by the subsecquent investigations of

Sturtevant (1925-1928), Sturtcvant and Thompson ¢id not sugcceced in their ate
tompts to obtain more complex repetitions than double Bar, and in-order to
explain this failure Sturtevant assumes that such structurcs ars sterile or
poorly viable whercas Thompson assumes that the lower limit of the number of
- facets of the Bar type cye is attainced in double Bar and that the addition of
- new Bar genes can diminish the eyc no more,--is it is possible to compare
approximatcly the action of a definitc tcmperaturc with that of 2 definite
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nunber ¢f Bar gones, a prognosis of quadruple-B was made by determining the®
tcnperature recactions of B%, Thisg prognosis was justified later one—-
However, in view of the possible transgression of B4 with B4 the search for
Bd was madc nob in the stock with free X—chromosgyc, but in the BIBY stoek
with attached X's.--It was assumed that if a BAB* fomale were. to arise
following unequal crossing-over in this stock (even not being phenotypically
different from her BABA sibs) she could be identificd by her B*BY daughters
which are bound to arise from cqual crossing-over in the progeny of Bapt
females.——-Quadruple-B was found after 8237 culturcs had been investigated
(with 25-35 females in cach culturc). The homozygous BY has 8~12 facets,
and the hetcrozygous 2L faccts.--it the beginning the B molss were storile
but whon the mutation yellow wos elimdinated fertile B4 males appearcd s

In extensive cxperiments. on unegual*orosSing—ovor in BY/Bd stock 'scxtuple~B
was found with 17 facets in BS/* hetorozygotes (no homozygotes were S
obtained).~-B2 contains 5 and B® 7 rogions 164 1-l in the salivary gland
chronosome, In extensive experiments on uncquel crossing-over in the
honozygous stock of BY, a crossover female with L focets was obtained.
Frobably it was a heterogygous octuple By Thisg female left no progenye——
The structure infra-B@with 19 facets and a fourfold ropetition of a new
allelonorph of B with 8 faccets was obtained. Structures similar to B4, BQ
etc. mey be looked upon as a. special kind of chromosoze aberrations. The
lincar rcpatitions of B arc instances of cxperimental polymery. The
positicn cffect which was found by Sturtevant dous not inercase in more
complex Bar structurcs.. An anclysis of the curves which cheracterize the-
nunber of facets in difforent B siructures shows that cach doubling, cach
multiplc increasc of the number of B genes inhibits cne or two divisions of
the facet forming cells. The cecefficient of dominance of differcnt B
structures has been determined. The reduction of occelli in.B9 has been
investigated in conncction with the problem of the ficld of action of a
genes The froquency of crossing=—over on the distael and proximal limits of
B2 repetitions has proved to be cqual, which gives some genetical dota on
on the dynamics of conjugation along %ho chromosone,.--Uncqual cressing-over
between different allelomorphs of Bar has also beun investigated.--Non—-
crossover reversions of a new B allelomorph caused by a mutability-
increasing gene have been studied. On the basis of the date obtained, it
is possible to think of tho changes of B as not affected by alteration of
gene belonce, beccuse in the structures vhich rotain several inscriions of
l64 1-L the character B disappears after such a metation although the gune
balance rerains intact.--X-rays (more than 20,000 individuals from
irradiated £BSx/+ femalos wore studied) did not causc uncqual crossing-over
between sister chromatids. In order tc clucidate the problem of tho
simultancous mutetion of neighboring genes the effcct of X-rays on the B2
structure was studied, Simultaneous rcversc mutations in the four rcgions
of B did not appear. Simultaneous chenges in two regions were found and
irc most frequently a result of the position effect, but net of a
simultencous mutation.=-In general the B locus shows changcs both of the
wtation and of position effect types and therc is no ground for cxplaining
all the changes by cither of them.~~In view of o number cof traits common:
bo Bar .and ‘Heiry wing, an investigation of unequal crossing-over ard a
*ytological investigotion werc carried out in the stock y Hw. Unoqual

3{§SSing—ovor docs net ocecur, but a duplication was found in the salivary
Zlands, : ‘ .
=) L ] .
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Sacharov, We W., Inst. of Experi-  In a number of papers (1935, 1936,
mental Biol., Moscow. - -7 1938) the author has expressed his
The nmutation process in ageing sperm  point of view that external mutation
of D. melanogaster and the problen factors cannot be looked upon as

of the specificity of the action “action accelerators" only. The

of the factors of mutation. question arose as to the specificity

of thie action of external factors,
which romains latent in the qualita-
tive peculiaritics of the mutation
process. The cytogenetic study of
lethal mutations occurring (1) under the action of X~rays, (2) spontaneously
and under thc action of chemical factors,. showed that the second are devoid
of those chronosone aberrations which characterize the first. However, it |
was necessary to obtain material on spontaneous lethals ardsing in mature
spernm in order to show that the character of the mutation process depends not
only on external factors but on the peculiarities of those stages at which
they. occur. The author chose.the mutational action of ageing sperm. C1B
females fertilized by forked males wore isolated from the malés. The experi-
mental and control flies were obtained from tic same females. the only
differcnce being that the ¢ontrol consisted of egps laid dwring the first days
after the female was insewinated whilc the experinental egrs were laid 30 days
and often longer after insemination. Throughout these 30 days the females
were placed without the males on a poor diet at 18°C, and were transferred
later onto a normal diet.

‘Table 1

Nunber 1thber;' - Mutations

{ of iof ana- :

dinitial (lyzed Lethal Semi- Total Percentaﬂe *  Remark
fenale ichrcmo~ lethal :

: S 0mes ‘x

Experiment 271 2 2804 ' 18 &6x/ 2}, 0,885 —O l7h'x/ Amona then—-
. . S '3 with visible ' i
mqnlfostutlon. ‘
11X/ 15 0.237%0, 18h*x/ All L with
xv1slble mani-
‘festatﬂon
D;fl@;gncp U.o*y~u 8

The increase of mutation frequency of 3.6 times (Raulo = 3,36) and the -
regularity of the occurrcnce of mutations leave no douhb that the majority 2
of new mutations had occurred in mature sperm.--iA cytogzenatic analysis was
carriod out for 21 cases and a small deficienty was established for one

lethal only; in the other 20 cases no cytological changes were found.

Lethal and semilethal mutations occurring in mature sperm do not differ
apparently by their structure from the gencral group of spontancous muta~

tions which might have occurred at all stages of spermatogenesise Note

thet the majority of gene mutations occurring when the sperm is ageing are
located on the right side of the chromosome, while spontencous rmtations of
the usual control (131 lethels) are irregularly arranged along the centire
chromosonc lengthe~~The avthor attaches great importance to the accumulation
of mutations in ageing sperm. He considers that this process contributes to
the comprchension of the mutation processes occurring in wild populations,

At present the author is thercfore studying the mutation process in the spern
of hibernating males and in the sperm which is retained in the hibernating
females. Males and fertilized females (isolated from each other) were kept

at 5~7%C, for several months., Under thesc conditions the flics remain immobileq

Control 'g 306 ! 6327
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The majority of flies perished, a smcll nurber of flies survived and ga.ve F2
when the ClB methoa was ‘.pplled. The following results were obt.alned. N

Table 2 S . .
Numbcr of 1n1t1a1 Number of chromo~ Mutations
: fllGS : somes_ investigated | Numbor — Porvemtage

" Hibernating - o

- from 38 too . . . S _ . |
. 50days .- 179 {2238 9 0,110240,13
. Hibernating © . - T ) E e -

62 days . - -39 1325 P 5 1 0438 20,17 -

Comtrol _. IO sea 91 0.164%0.055

| _-The .inve S‘blf’c.'blon was ‘carriecd oub on tho ‘80th goneration of the forked .

stock carefully 1nb_rud by the-auvthor, while in table 1 the data arc given
. which describe the 5Cth generation of the saimce stocke Note the general
decrease of the frequency of spontancous ’mtd.blllty much has been found
by other investigators u.nalyz:.n'v the forked stoc*\. '
Sidorov, Belle, Inste of Experi- In flies cari'ylng the inversion 308, es
mental Biol., HMoscow. wcll zg -other aberrations connecdted with
& study of the naturc of mogei- chromosome breaks in the inert region, a
“¢ism in the “inversion scu'su,B_ of mosaic nanifestation of genes may be
.D. nclanopastcr. _  noted which, owing to aberrotions, ap-
' ' T pro“ches the inert substances In this
inversion mosaicism for the yellow and

: ' ' achactec gengs is noted. Investiga-
" tions on rutations cu.uscd by ,L—r‘,y:mr the s¢® chromosome have led the
‘author to the assumption thet moscicisa is “due to some kimd of herec.ltary
change of the ¥ ac loci in the sonz (Sidorov, 1936).  Pattersont!s point  of
view that these chg.nf,us arc deficiencics of the ontire left aréa of the
chromosor:e was- refuted by o number of fdctse In order to prove my point of
- view it was necc,ssav’y to _follow wp the: spon’oanoous changes of the Y ac
loci in the inversion sc®.--In the progeny of sc® wmalés crossed with y Y scl3
- females, a great mmber of lethal y ac¢ rmtations was found. The mutations
arosc with a Lroquency of ‘1s 5,089 chromosonms. The majority of these
mutations were caus\,d Dy grossing-over betweon the distal reglon of the
inert substance in the s¢ invergion and the short arm of the Y-chromosonc,
Of the scven: ¥y ac mu tations only onc lacked a picce of the short arm of
the Y-chromogome on the distal end of the »—c‘&rorﬂoson An -additional
class of scl3 was discovered. & special experiment was undertakon to
‘obtain an Tadditiondl crossover class to the "y ac rmtations® Whlch consists
of a ‘I'-chronos ome with a loft end of tHe ‘{-chronosoric conc‘_:mlny the normal
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Sokolov, N4N., and Dubinin, N.P., ° In the south of USSR, a D.species was
Inst. of Experimental Biol., found which was named D.fBBEEGFE:B.
Moscow. The chromosome set of this species con~
Permanent heterozygosity in tains five pairs of rod-shaped chromo=—
drosophila, ' somes and one pair of microchromosomess

~~Forty-one stocks were bred from

females fertilized in nature and caught

in Baku and Sukhumi in 1936, in Sochi,
‘Sukhumi and Novor05511sk in 1937, in Simferopol and Sochi in 19384 The investi=
gation of :the salivary gland chromosomes showed that every stock contained severe
al chromosome aberrationse The aberration set was identical in all the popula-
tionse~-The following chromosome mutations were found in the Sochi population:

: . Percentage of stocks
Chromosome Chromosome mutations heterozygous for - Remark
2 : ' : o various ‘aberrations

L4

2 Inversion “A" 66

3 Inversion "“B" : LS ‘

ly Complex rearrangement MA" 9% overlapping
5 Complex rearrangement "B . 100 invergion

A11 the stocks from the other populatlons proved also to be 100 per cent hetero-
zygous for the complex rearrangement in chromosome S. In spite of inbreeding
carried out during 7-8 generations no homozygous forms were obtained in the
overwhelming majority of stocks. However, a cytological study revealed both
heteroz and homozygous chromosomes of every pair in the larvae of every given
generations~-Dirsct proofs of the existence of a mechanism of balanced lethals :
for one of the chromosomes were obtained in the following way. Among the inbred |
stocks one proved to be homozygous for the chromosome of the fifth pair., The
stock was used as analyzer in a cytological study of segregation. One hundred
and one males. taken from several stocks of De obscura~3 were inbred for seven
generations and then crossed with females from the stock homozygous for the
~chromosome of the fifth pair, One hundied males were heoterozygous and only ohe
homozygous for the chromosome of the fifth pair. It is therefore clear that the
overwhelming majority of individuals is heterozygous for one of the chromosomes.,
It is only exceptionally, possibly through crossing-over, that homozygous indie.
v1dua1s‘occur. The homozygous forms apparently perish mostly during the larval
and pupal stages, If this is right, the introduction of a chromoseme devoid of
- lethals from a homozygous stock w111 disturb the system of balanced lethals and
will cause the occurrence of homozygous forms among imagos This hypothesis has
been experimentally proved by us.--The above facts point to the conclusion that |
we are dealing with permanent heterezygotes., At the bottom of this heterozygosi-|
ty lies a system of balanced lethals which is connected with intrachromosome f
aberrations, inversions; this points to the difference existing between permanent]
heterozygotes Drosophila and complex Cencthers heterozygotes. Owing to the
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difficulties connected with catching the flles of a néw Drosophila species .
whose: popu_atlons are not numerous and whose area of ‘distribution is limited,
extensive 1nvestigatlons have not been oarrled out, However, our study of wild
populatlons from different lOGalltleS has. glven the same results for 3 con-
secutive years, ‘The assumption may therefore be made that the peculiarities of
multlpllcatlon observed by us characterlze not only the stock SbUdled, but the
entire speciese '

Tiniakov, G.G., Inst. of Experl- The flrst publications on mutable stocks

mental Biol., Moscow, of D. melanogaster anpeared in 1937
A new case of high spontaneous’ - (PLough and Holthauseny Demerec,
mutability in D, melanogaster. Goldschmidt)s In 1938, such a stock

was found in Portugal by Valadares, and
-~ the author discovered, in 1938, a‘highly
mutable stock in a wild population .
caught in the fall of 1937 in Khotkove
(60 km, from Moscow).=-~The problem of mutable stocks in wild populations is of
great importance because-the existence of these stocks in nature and their pos-
sible reoccurrence in natural populations throws new light on the theoretical
problems of populations and on the complicated problems of the nature of the
mutation process in general, This greatly chanres current views as to the pose=
sible mutatlon frequency in natural populations,-This paper gives some results
obtained by the author in one mutdble stock studied., This mutable stock was
bred from 5 females end li males caught in nature. Till the fall of 1938 this 5
stock was bred in mass cultures. The frequency of occurrence of certain change
in this stock required additional study. The first investigations showed its
high mutability. Up to now 50,437 flies have been individually studied; among
them 786 individuzls were distinctly changed. The aberrant flies may be divided
into 108 independent types:(Tables 1l and 2).--The data on the sex chromosome
are accurate, because only those characters were taken into account which were
found in one individual among 60-70 individuals of a culture, But if 2-3 identi-
cally changed individuals were found (a group or "bundle) all the three changes-
were considered as a single changes Almost all these mutations found in the sex
chromosome were identical with corresponding stock mutationse<-~There may be
errors in the frequency of occurrence of separate gene mutations in the autow
somes because it is sometimes difficult to know the moment when heterozygous
recessives arise, However, the frequency given in the table is in no case high-
er, but rather lower. In usual wild and laboratory stocks of D, melanogaster
{(Plough and Ives,1935) and D.funcbris (Spsncer,1935) 5 visible mutations as
a rule occur per 100,000 flics, Thc spontancous frequency of occurrenced of
visible mutations in ouf mutable stock therefore is Ll times greater than the
usual frequency (without recurrent cases). If the recurrent cases are taken
into account, the frequency of occurrence of visibles will obviously be 313
times greater than the usuzl frequency. This frequency of occurrence is there-
fore twice as high as that caused by X-rays. In this mutable stock, too, such
rare mutations as tetraptera, rotated, aristapedia, etc, were found, Such mu-
tations as lobular wings, wings with an extra radial vein, horn-like protru-
sions on the sided of the body, eight and four-legged flies, females with sex-
combs, etc,,--are also possibly quite new. The cause of this high mutability
apparently lies in the occurrcnce of some kind of autosome factor in this stock,
This factor of mutability is not attached to the X-chromosome because often
yellow malés and other mutations occur in. crosses in which both X-chromosomes
do not come from the mutable stock though the autosomes dos Somatic mutations
were often observed, Leéthal mutations in the X-chromosome of the male are con-
siderably less frequent than the visible mutations in other chromosomes. It .is
Notewerthy that mutable stocks are apparently widespread (R.L. Berg, Dusseeva '
and Sokolov have found mutable stocks in D, melanogaster in many places in the
Ukraine and Crimea(data unpublished)and all thesc stocks are apparently of the
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same nature because they invariably follow the occurrence of yellow, plexus,
~abnormal. abdomen, etc, A preliminary cytological andlysis of the salivary glands
of this stock showed that a disturbance in chromosome congugatlon, nonhomologous.
conjugation and chromOSome reafrangements (three cases in our preliminary mate-
rial) are often found, The majority of the changes obtained are real mutationsy
because of the 103 types of changes found 39 have already given stocks breeding
normally, the majority with 100 per cent manifestation, ' The newly formed stocks
also continue to mutates '

Table 1 .
Type and Frequency of Occurrence of Mutations in the Sex Chromosome of the
Mutable Stock among 50,437 Flies Examined

No. Character of mutation - Frquency of‘oocurrence of" Mppgplon
: - " _ P2 8o’ Total
1 yellow ' - 57 57
2 lozenge ' . - 8 8
3 forked ‘ : - 7 o
L miniature -— 7 7
5 white _ : e -k h
6 outstretched : R— ' 3 3
7 vermilion -~ 2 2.
8 scute - 2 2
9 cut ' R - 2 2

10 Bar . 2 — 2 )

11 Notch 1 -— 1

12 Beaded 1 — 1
: L 92 96 ..

Table 2-

_ Type and Frequency of Occurrence of Autosome Mutatlons in the Mutable Stock
s _ emong 50,h37 Flies Examlned Lo

No., Type of Mutation Frequency of Occuxrence of Mutatlon :
) 3 } 00 S - 8 . Total
1 black T ' 2u 3 27
2 7 tetraptera _ ' 3 b 7
3 ‘brown ' ' ' 2 . 3 5
L =~ aristapedia ' 2 1 3
5 rotated abdomen L 2 6
6 plexus 3 2 g5
7-47 warious wing changes 171 122° _ 293
1,8-53 various eye changes 38 hh , 82
54=71 various body and head changes - 65 .50 115
72-83 various bristle changes 51 A _ - 82
84~91 various leg changes ‘ 32 33 ' 65
S ' 395 295 706
Zuitin, A.I., Peterhof Biol, Inst. During the last ten years, whenever the
Teningrad University, Leningrad. problem of the environmental factors
The changes in the environment as producing mutations in nature was taken
thé principal external factor in up for con51deratlon, such unusual j
natural mutations, factors as the radio-active properties

of the earth, the cosmic radiation, or
the high tropical temperature, were com=
_ monly assumed to be the most probable
mutation-producing factors, Accordlna to these assumptions cultures of Drosoph~
ila were subjected to exotic experiments: they were taken down to the depths .of
the earth (Babcock and Collins, :1929; Hanson and Heys, 1930), or they were taken
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high up to the skies (Friesen, 1936; Jollos, 1936 and 1937), or they were
exposed to the action of high tropical temperature (37°C) for a more or less
long time assuming that it is this temperature or some onc thereabouts that
must have the expected positive effect in increasing the rate of mutations
(Goldschmidt, 1929; Jollos, 1930-1933; Plough and Ives, 1933-1935; Timofeeff~
Ressovsky, 1935; and others), An attempt was 2lso mede to find a relationship
between the Van't Hoff rule and changes in the rate of mutations, (Muller,l928;
Timofeeff-hessovsky, 1935; and others),--A few years ago a work was undertaken
by the author, based on a different assumption, namely that it is the most com-
mon and usual variable ecological factors, such as temperature, humidity, etc.,
incessantly accompanying the entire animal and plant world in its evolution,
that are capable of producing mutations when they acquire such extreme, more or
less contrasting, values as are sub=~lethal for a given population, acting usual-
ly in two different directions at the same time~~both as a mutation -producing
factor and as a factor of natural selections-~Considering the fact that sudden,
contrasting changes of temperature are quite widespread throughout the world,
not only at present but also in the past ages of the esarth's history, the
experiments planned were undertaken first of all with the temperaturz factor,
both in laboratory and in natural surroundings.~-These experiments gave quite a
definite positive answer to the question in consideraticn, as can be seen from
the tables published in three preliminary papers by the author (Co.R. Acad, Sci,
USSR, 1937 and 1938). In all the experimental scts a high death rate of the
developing individuals and a high sterility of survived ones were observed, It
was found that temperature itself was not the main factor in the effect produced,
but that it was a more or less sudden and contrasting change from a certain
usual temperature or thermal regimsn to a different unusual one, which brought
the population to the limits of its vitalitys The high sterility of surviving
individuals indicates that the germ cells also are brought into a2 sub-lethal
state by such temperature changess And one may suppose that the spontaneous
mutation in constant external conditions, usual for the individual organism,
can be produced by accidental sub-lethal combinations of physiological mic&r=
conditions in a particular mutating cell, No definite relation to the rule of
Van't Hoff could be observed in our experiments.--Being conscious of a great
deal of responsiivility for the conclusions made, the author has carried out one
more experiment, as follows. The lzboratory 'normal, 112! stock with the
mitation rate 0.173% was brought from Leningrad to Sukhumi in the summer of 1938,
Here the flies were let out of the vials in an orchard, where they fed on putre-
fying fruit, and were isolated so that any mixing with the local D. melano~
gaster was prevented, During thce developmont of the generation in the experimant
the temperature in the fruit substratum varied from 20° to 30°C, while the
relative humidity varied from 65 to 100 per cent., On account of a high mortali-
ty of the developing flies 620 gzameites only could be studied with the C1B
method, However, 17 of them were found to contain a lethal or semi-lethal
mutation in the X-chromosome tested in Fq. This makes 2.74%, or sixteen times
the percentage observed in the same stock in the control laboratory conditions,
the difference in percentage being about 10 times its probable error, This
rate of mutation was higher than that of the local race in the same natural
conditions, whercas in laboratory conditions the relations are reversede--The
effect of humidity on mutation frequency as a factor closely related to'temp-
erature for all the land-dwelling organisms is the object of the author s
studies at the present time, -
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