Lawrence Berkeley National Laboratory
Recent Work

Title
AGE DEPENDENCE OP THE LOCATIONS OF X-RAY-INDUCED SOMATIC CROSSING-OVER IN
DROSOPHILA

Permalink

https://escholarship.org/uc/item/1d62w7dg

Authors

Tokunaga, Chiyoko
Anaheim, Norman

Publication Date
1966-03-01

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/1d62w7dp
https://escholarship.org
http://www.cdlib.org/

UCRL-16687

University of California

 Ernest O. Lawrence
Radiation Laboratory

AGE DEPENDENCE OF THE LOCATIONS OF
X-RAY-INDUCED SOMATIQ CROSSING-OVER IN DROSOPHILA

~ | N
TWO-WEEK LOAN COPY

This is a Library Circulating Copy

which may be borrowed for two weeks.

For a personal retention copy, call

Tech. info. Division, Ext. 5545




DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



Submitted to Genetics UClRL-1668?

UNIVERSITY OF CALIFORNIA .
Lawrence Radiation Laboratoi-y |

Berkeley, California

AEC Contract No, W-7405-eng-48

: ' '  AGE DEPENDENCE OF THE LOCATIONS OF
S - . X-RAY-INDUCED SOMATIC CROSSING-OVER IN DROSOPHILA

Chiyoko Tokunaga and Norman Arnheim, Jr,

March 1966



N B e

. X-RAY-—INDUCED SOMATIC CROSSING'OVER IN DROSOPHILA.

CUge © UCRL-16687
AGE DEPENDENCE OF THE LOCATIONS OF 1
Chlyoko Tokunaga. and Norman Arnhelm, Jr.
Lawrence Radiation Laboratory, |

Department of Zoology and Department of Genetics
University of California, Berkeley, California

Communicated March 1966

INTRODUCTION

‘Somatic crossing-over was first demonstrated in Drosophila

3

K 'melanogaster by Stern (1936). Many factors are knowri to inﬂuence the

: ‘..".frequency of somatic exchanges, mcludmg temperature (Brosseau 1957
Kaplan 1953, Stern and Rentschler 1936), -1rrad1at10n (Becker 1957
Lefevre 1949), the presence of Minute genes (Stern 1936), the polygemc
.background (Weaver 1960), and the amount of heterochromatm (Walen
+ 1964). In addition to these factors the frequency of somatic crossing-

~ over has been found to vary from one body region to another (Abbadessa

and Burdick 1963, Stern 1936), with the prelsen'ce of heterologous in-

versions (Ronen 1964), and with maternal age, although the effect of

this last factor is subject to controversy (Baker and Swatek 1965, Brown

.and Welshons 1955, Schwartz 1954), The frequency of somatic crossing- .

... over events induced by temperature shock (Brosseau 1957) and X-.

' .irradiation (-Be.cker 1956) has been found to vary, depending upon the

. time during ontogeny when the treatment is given, The experirhents by

Brosseau suggested that the position on the chromosome where the

somatic exchange event occurs can be influenced by temperature treatments

given at certain periods during ontogeny. The experiments to be reported
[ ' ' .

here concern the effect on the location in the chromosome of somatic -

1
~
v

- crossing-ove¥.events of X-irradiation delivered at different times during .

development, -
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While the"junior-‘edthor ‘w'av,s investigetiné'the 'developmenta‘.l action
of f:he dominant'gene‘ﬂTufted (Tft) located on the left arm of the second
chromosome, he discovered that more of the somatic exchange events
induced by X rays in young larvae occugred not between Tft and the
kinetochore (i.e., to the right of Iﬁ), but distal to the _’!‘_g_t_locvus (to-
the left of Tft) (Arnheim 1966). This wa‘s' somewhat unexpected, since
it is often assumed that somatic crossing-over occurs primerily in the
region most proximal to the kinetochore. To irivestigate this phenemenon
fux;ti‘x.er,-‘ two e#periments were p,la.mne‘d‘.‘ It was known that the scut.e8

‘ .
inversion chromosome suppresses the recovery of X-ray-induced

somatic crossovers in the X chromosome (Lefevre, 1949); therefore in
our first experirﬁent an inversion-carrying chromos’ome‘was used to
reduce, if possible, the r.ecovery of somatic crossovers to.the left of
Tft.  The results of this experiment not only confirmed the original
findingsvwith respect to very young larval stages, but also suggested -
that as development preceeds there is a change in the ratio of X-ray-.
induced somatic crossing-over events occurring to the right and to the
left of the Tft gene. |

To test this suggestion we made extensive experiments using

the gene Bristle,

Ll
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,,_Material_ and Methods_ e

The Tufted gene is known to be loca.ted somewhere between

.the genes black (48.5) a.nd Eurgle (54 4) c108e to the kmetochore on

the left arm of the second chromosome (thterhoff 1952), The Tft
phenotype consists primarily of numerous supernumerary machrochaetae

on the posterior half of the mesothorax, usually accompanied by a

" widening of the area, and often incomplete separation of the scutellum

~ from the mesonotum. Somatic crossing-over to the right of Tft in a cell

of a larva heterozygous for Tft (Tft/+) can result in the Productmn of .
+/+ and Tft/Tft tissue areas which form a twin spot on the adult fly.
The not-Tft spots (+/+) can, if they are in the posterior rnesothora.x
region, be distinguished from the background tissues by the absence ef.

supernumerary macrochaetae, The _";[‘_g_t/Tft segregants aré not suffi-

~ ciently different in phenotype from the _T_f_t/+‘ background to be dis-

tinguishable from it, Crossovers to the left of Tft do not resultina
change of the original heterozygous _'I_‘_f_t/i- genetype. Such crossovers,

however, can be identified by means of a marker located to the left of

. T1t, preferentially one that affects the coloration.of the body surface

and its bristles. In a method similar to that used in the work with the

gene esc (extra sex combs) (Tokunaga and Stern 1965), this color

marking was accomplished by the use of a mutant allele of the gene

- yellow (y) in the X chromosome and a wild-type allele of yellow (_f')

inserted in the‘;‘ second chromosome to the left of Tft. [The scute’

19

insertion from the T(1:2)sc ‘ stock was used for this purpose.] Were
it not for thw l insertion such flies would have yellow body and

bristle coloraiion. When a somatic crossing-over event occurs to the
|3 .



‘ "';-:‘_.-falls to the left of Tft between 1t a.nd the y 1nsertlon, the resultmg

ffalso be homozygous for the Tft allele.‘ When a. cross over event '

y yellow area: retams 1ts heterozygos1ty for Tft. In th1s way somatlc

UCRL 16687

' rxght of Tft m such cells (see F1g 1A) the resultmg yellow area w1ll '

,..;'crossmg -over events to the left and to the rlght of the _Tit gene can. be-‘
d1st1ngu1shed from each other. Double somatlc crossmg—over results

e in a not-yellow and not-Tft tissue pa.tch

The same markmg method was used in the expenment w1th Brlstle

(Bl. 2 54 8). ThlS domlnant gene is located to the r1ght of ‘I‘ft a.nd very

S close to the kmetoc_hore. _It causes abnormal development of bristles, V

making: them shorter and thicker than normaI', ‘with a blunt and beaded

~+ "outline.

- Figure 1 A’ shows the genetic constitution of the flies. exarnined _

. for 'mos‘eicisrn in the original eicperiment (Arnheind 1966). - The genotype
of the fhes studled in the present expenment with Tft is showr{ in ‘Fig' 1B,

Flgure iC presents the genenc constitution of the fhes studied in the

% experiment with BIL, : L e

Somatic crossing-over was induced by X~-rays at various larval as

' ‘.Wellas late embryonic stages. In all but the original experiment, .in which
.eggs were collected over a 24-hour period, the collections were at 5- or
" 10-hour intervals. After bemg aged for selected penods of time the

" larvae were irradiated with either 1000 r or 1500 r at a dose rate of 75 r

per mmnt,_(i40-—kv1—-4—ma1—-1-5—mm—Al-mherent«-ﬁitratiuu p;.u:s 077 .J mmAl

84 r per minut

~exte rnal filtrattion). For unknown reasons a slightly different dose rate of

?é occurred in series (b) of the Bl experiment. . - . =

™




) The spots could be divided into two groups: one yellow and not-Tft

_UcRL'-1'6687"

The age of the md1v1dua1 a.t the tlme of 1rrad1at10n is expressed

" ;', in th1s paper in hours after egg depos1t10n.» The temperature in a.ll
"','-_expenments was mamtamed at 25 + 1°C The ‘adult ﬂ1es were mspected
for mosaicism on the mesothorax under a dmsectmg mlcroscope with a

- 'magmflcatmn of at least 50X, and, when necessary, 160)(

In both the Tft and Bl exper1ments only mosaxc areas that m-

——

.. cluded one or more macrochaetae were_used in the analysis of the data,

.

(o'r"not-Bl) resulting from somatic crossing-over occu‘rring to the right

) of Tft (or Bl), and the other yellow and Tft {or Bl) resultmg from g

: somatic crossing-over to the left of Tft between it (or Bl) and the y

insertion.

In both experiments a few mosaics resulting from double cross-

"Amg -over events were found (not-yellow, not-T{t and not-yellow. not- Bl)

e

There were, however, some mosaic specnnens whmh could not be

classified unamblguously as resulting from double soma.txc crossing-over,

' In the Bl experiment, for instance, the presence of some extra macro--

chaetae was frequently observed in both irradiated and not-irradiated

."u'.'groups. The origin of these extra bristles is not known, although

estimated 1ffﬂ§ttra br1st1es caused by the sc"

possibly they may result from the presence of the 51:_191 insertion, In

' B the original _s_gig translocation stock, extra bristles were observed

with low frequency in females. This situation does not interfere with

the scoring of mosaics in the _1_3_1 experiment. In the Tft experiments,

R Ly - o )
.. however, thé i’requenCy of double crossing-over events. would be under- -

1 R . R . . A
194 insertion were thought. .

“'?._t'.of the presence of the Tft gene. Another source of

.-uncertainty is present in the Bl }experiments.‘ " Here the
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occurrence of br1stleszwh1ch were not yello a,nd not typ1cally Bl

.‘ ) but whose shape and length va.ned from Mmute -hke to normal made

classﬁmatmn of double crossmg over events d1i£1cult.. Because of
the uncertamty of the real number of double crossovers the observed
, frequenmes are not ngen. ,

3

The conclusmn that the two types of mosazc patches result from

somatlc corssmg-over in two dlfferent regmns rests on several as- S '

' sumpt1ons One is that the genotype of ‘a mosarc spot can rehably be

S 1nfer.-red from its phenotype.,.‘ It is poss1ble to assume, for 1nstance,

o that certam mosaic patches that lack the . Tft gene because of 1ts
removal by somatic crossmg—over early in development can dxfferen; §
‘ : - t1ate nonautonomously-.-that is to say, can ,develop_)the Tt 'phenotypelf,
'j This hypothesis, however, encounters the follov‘ving objection- Those
' tlssues that lose the Tft gene late m development as a result of late:
'_A.;-1rrad1at10n should be the most likely to form . reg1ons expressmg the '.
' Tft phenotype.. On the contrary, as will be shown, the mosa1c patches
e derived frorn late somatic crossmg-ovem events, are found to: exh1b1t o
. predommantly the non-Tft phenotype. Slmllarly, in the Bl experlment
- .late somatic crossing-over events also exhibit mostly a not- Bl phenotype.
’Another underlying assumptxon is that no genetic changes other than the |
'~ somatic crossmg-over events are responsible for the productlon of the '
“mosaic spots, The appearance, however, of a yellow tissue patch w1th

. the Tft or Bl phenotype could be the result of a loss of the x msertmn

* or of a somati¢ mutation from y+ to y. The results of both phenomena
g , . 1€

* would be mcluded in the data as somatic crossovers. Such cases, however;!

&

{

" would at mosi be very rare (see Lefevre 1949), and should not 1nterfere

' ’, « .. with the mterpﬁ‘etatmn of most mosaics as resultmg from somatzc
: ‘ R

~
(3

=
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exchan'gesv.‘ -Final proof that all the events observed are really results
of somatic crossing-over would be based upon the observation of twin
spots. None of the experiments reported here permits the detection of such

.spots.

Results

The original Tufted experiment (Fig. 1A)

Thé data are given in Table 1, Experimenf A. ; Among the two types of
; mosa',ic_s' the majority (14 out of.ZO) appeared to be th(_aﬂx"eSult of

somatic c'roésing—over to the left of T{t, between it and the X+ insertion

and not in the region to the rig.ht of Tft, which includes the prox.imal
heterochromatin. The seven cases considered unclassifiable aré dis -

cussed below.

An experiment with Tufted and an inversion (Fig. 1 B)

Here the chromosome carrying the inversion [In(2L)t] was used
as a homologue to the chromosome carrying Tit and the _y_'+ insertion,
.This was done in the expectation that In(2L)t would reduce the rec‘overy
of somatic croésing-over events to the left of the Tft locus within the.

limits of the inversion--more specifically,' within the segment from

salivary band 34A to a region distal to the y+ insertion that is located

about one or two units to the right of m (2-13.0, salivary band 25A).

Larvae between the ages of 45 and 50 hours were given a dose of
1500 r. In order to reduce the high mortality uéuall;/ associatea with a
high dose of::i';%_'adiation given to very young larvae the 22~ to 27-hour and
22- to 32-hour age groups were exposed to only 1000 r, .Among the

§
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mosaic flies obtained in this experiment, a considerable number had
spots of such a size or in such a position that unambiguous classifica-
tion as to the presence or the absence of the Tft phenotype was im-

possible. - Also very rare local tissue interactions between T{t and not-

Tft cells, résuiting in a Tft phehotype of presumably not-Tft bristles
‘at the border line, occasionally make classification of spots bdifficult.,»'

All such mosaics were designated as being unclassifiable. The results

~are‘ shown in Table 1, Experirrients B. (Among the mosaics listed as yellow

3 and’l'ﬁot-z‘f_g in Table 1 B; there are twé cases of ferﬁales in which an

¢ extra macrochaeta was foﬁnd betw.eenbthe dorsocentral b:‘ristles of ox}.e side.
One of them, from the 22-27-hour age groﬁp, had a n_l'c;sa'ic patch \Q_hi(:hy
included both scutellar, postalar, and dorsocentral Bri‘stlés and the
posterior Sﬁpra_e;lar bristle. Another mosaic 'fromvthefZZ'—'BZ-hour age

. group had a patch covering the two dorsocentral bristles and adjacent
microchaetae on one side of the thorax, Were it not for the presence

in each case of one extra bristle, these flies would have been classified
without hesitation as having a not-Tft patch. Even in the presence of

the extra bristle this classification is upheld, since the presence of the -
eitra bristle is thought to be due eithe'z; to tissue interaction with sur:rou.nd-
ing Tft areas or possible extra bristle formation unrelated to TIt, ‘as is
occasionally seen in wild strains of flies. The two cases therefore were
recorded as indicative of somatic crossing-over to the right of the Tft

locus,)

As in'fhe original experiment (Table 41 A), there were more cross- ..

1id

overs to the left than to the right of Tft in the 22-27-hour age group, the

numbers ben%g 6 and 4 'respeétiv’ely, giving a ratio ofglright/le.ft crossovers

- which equals 0.67. Inithe 22-32-hour age group, there were eqi:i'.'a:f]: numbers °

of the two types, namely 15:15, giving a ratio of 1.0.

S

e
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o 'The 45 50 hour age group showed a rat1o (26/6 4 3) Wthh is
'strlkmgly dszerent from that observed in the younger groups A
i ' | 'homogenelty test hetween the crossover d;strlbutxon in the younger ‘

. groups (22—27-hour and 22-32-hour aige groupe) and in the older

group (45—50-hour), u"sihg Yate's correction; gives a - XZ value of

.- 7.26. This is gignificant at less than the 1% level_. These data s_u'g?-u'

gest that with increasing age of the larVae there is anincrease in the

. relative frequency of X- ray-—mduced somatlc crossmg-over events

—

. to the r1ght of the Tft locus compared with the left in the same chromo-.

- )

‘some arm,

The effect of larval age on the position of somatic crossing-

" over, however, has not been unambiguously demonstrated. It is

possible that in the presence of In(2L)t the difference in the ratios

. between the younger and older larval groups resulte from a difference
" in the dose of radiation given (1000 r and 1500 r regpectively).

- Further experiments were therefore planned,

o
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o 'Experi_.rvrj'le-nvtl with the gene Bristle (Fig. 1C).

. An éxte‘r.xsjiv_e' st,uv‘d.y.‘ with Bristle was undertai{éh. to detérrﬁiné

. the ro.:-:lation‘ between larval age and the pos‘i;cio_n of so?natic érossihg"-
over, In fhese experiments individuals of differ‘en't'iages ‘rdnging from
late e'rnbry‘os to larvae 66 hours after egg ‘d‘ép.éis_itiior‘l were irradiated witﬁ
either 1000 r or 4500 .r. Two experimental series, "(a) and {b), sep--
‘v'ara.ted by a period 6f'3 mdn'ths, were run in order that both young and
old inciividuals wogld be exposed to each one of the "d.oses used.

Ibn the analysis of."the data in this experiment onl}y maleé were
. classified according to their mosaic type. This was decided because
there was some difficulty in making an unambiguous classification of
the bristle pigmentation in mosaic females. Analysis of 500 male
and 500 female flies identical in genotype to the irrvadi.ated. flies but
not receiving the X-ray £reatment showed the occasional presence of
abnbrmally pigmented bristles in females only (14/500 females affec-
ted and 0/500 males). The exclusive use of males in the experimental
vanalysis allowed the identification of mosaics to be uninfluenced by
this sexual dimorphism in the frequency of abnormal bristle pigmen-
tatioﬁ. " Those males in the experimental series which seemed to
exhibit X -ray-induced abnormalities of bristle pigmentation or mor -
phology, making classification of the Bl or not-Bl phenotype difficult
(only tWo moéaic cases were involved in this category), were excluded

from the data. - : " : I

. F,/
sz
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The data are glven in Tablc 2! and eummar17ed in Fw .2'. __ It
can be seen tiqa.t e.s development erogresses the effect of e1ther a
|  1000 T er :1506 r dose of rad1at10n is to increase the oroportloﬁ of
- somatlc _c_z.'_.,.c.’)‘_rs_el.n_g;overv eﬁ/en‘e.e'-‘ec"cu’ri‘jmg'to._the 11714gh'c of _B__l_ Th_e-mg‘hifi- .
':c'a‘r.icfef- ef"thie -F:cii‘ffer‘encefs‘; betw_.'even'fh"e aoe grevu'p s“iri .the' ciisf.ribut’ion of .
A "cArlossovers to.the left ana .1 mht of Bl are shown in Fig. | JA for the |
' ex'e'e.}rlme nts vﬁth LOOO. T and‘l'n Fle-' ‘JL' for the e\:perlmcnts w 1th 1500 r.
'The flgurevshOWS that as in the e:\perlmcnt with' Tft the _c_,ha’nge-i_n 'the
ratlo Of cross-ove‘r tY]Oes v\v1th aoe'is” smruflcant ' |
Analy sis of the data in. fabie Z 1nd1cates that

Ithe total frcquencv of 1nosalcs in the 22 ~ 32 houf age oroup is greater
in the- 1500 ‘r'than 1n'the i‘OOO“r exv}:‘»er.‘fi'-_rnent.‘ -The Asamev is true for.the.
: 45 50 hour and 50 60 houJ dge: éroup.s '. .Aili unexpected finding, h0wever,'
'1s that for anv one of the abovc thr ce :we classcs the ra.tlo rlght/left
:'cro.ssovex;sv is ereater in tho 15.00 r than in the 1000 r group (Flg 2).
One possibility that cae e;-:p;ain ‘Lhis phenomenon is that the actual

ratlo of.thetwo u;,rpcs ef crossover events-is depcndent upon ‘some dose
' e_f_fec\t. A’noth.er p0551b111ty, howevef; ‘is that the higher I‘c.fllOS ob-
se'ryeje ;\yi‘f.h:‘tﬁe' 1500 r“do"_ses rcsu ts fI’OITl a. lethal effect upon. thc younger
lar\_f'ai.‘e;ih ba‘.n:‘)./“_vo'_ﬁ‘e'a.ge g‘roui). The c\pel 1mcnts with iOOO r and 1500 r
eac:»,h'_,,_shéwed tlie.,t the ye:unger the la,rvae the more frequent are cross-
R ove'.:r's';c'o the:v‘lef‘t ova Bl among the tOtll number ef crossovers. If a
'1500 r dosc tended to kill more o; the vounger larvae in an ege cvllass ,
‘than ‘a‘v'ft0,00 by treatment the effect would ‘be to reduce the probab111ty of
rec'vvev_e{r_in'g somatm e‘xlc_hanges', to the left ,o_f _151.'~ This wQuld in effect

. r_.a._i'se'_i_j\the_1."a't;;’19:::right/left'cx}'-oseqve,rv.s._,',;_A.c:‘o"r.l_'.xpall‘ison Was mede..within
ea‘ch»'ene.ofvthe three age groups.of thc'distribuvtiv;on of crossovér events

£ -

[ ERH
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occurring to the left and right of _lzl_ a'ftex_' i:radiétion w'ithv 1006 r
.and,:(SOO r. There were no significant‘ differences for the 22-32- . o .-
hour, and 50-60-hour age groups, but the difference was signifi;ant :
.fo.r the 45 —50—h01;1r age group (.XZ =5.48, P< 0.02). This was the onlyb
age group given the 4000 r and 4500 r doses in the separate experimen-
tal series (a) and (b). It is not known why the; 22-32-hour age group, .
which is composed of tho':—:lyvoungest larvae and would therefore be ex-
pected‘to show the greatest difference when the 1000 r and ‘1500' r‘
gro;ips are compared, did not show a significant difference. One other
possible explanation why t.he data from the 45-50-hour aige group in
the 1500 r experiment were significantly different from. those in the
1000 r experiment might be that the dose rate delivered in the experi-
mental {b) series (84 r per minute) was different frém that used in -the
(a) series (75 r per ‘mi.nute). it is interesting to note in this respect
that the 22-32-hour age groups at 41000 r and 1500 r, which were run
with the same éc'me rate, did not yield a significant ciifferenc%a. This
is also true for the 50-60-hour experiments. Whether the trend ob-
served is indicative of an age-specific dose effect, an age-specific
killiﬁg effect, or some other factors is not known.

f‘rom the data obtained here,. what we can say is that the ratio
of the soinatic crossing-over events changes consisﬁtent,ly according to
the age of larvae in each of fhe experiments ‘Withg_l_ as well as Tft.
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Discussion

" In Drosophila melénogaste'r, Bridges found that the frequency of

meiotic crossing-over in second and third chromosomes of oocytes
variés: according to the age of the female. Each chromosome section

investigated showed its own age-dependent change in the frequency of

cros sing—oVer, different from the change in other marked sections (see

rev1ew by Bridges 1929).
The 1ncrease in meiotic crossing-over follow1ng X-irradiation is also

known to affect some regions of the chromo.some more than others (Muller

' 1925). It is of special importance within the context of this pa.pervthat

the region of the second chromosome most affected by irradiation in

Muller's studies was that between black (48.5) and purple (54.5), the

same region in which Tufted is located and near which lies_.Bfistle (54.8).
A general finding in studies on somatic crosv.si.ng;over is that the
majority of the events occur in the proximal'portions bof the chremosomes,
usually adjacent to or in the centromeric hete roc‘hrome.tin. Somatic
exchange events do not necessarily take place in the most proximal part .
of a chromosome. On the contrary, crossing-over in the X-chfor;uosome
is restricted to the heterochlomatm distal to the bobbed locus (66.0),
of the left arm
It does not occur in the hete rochromatm/proxnmal to bobbed (Stern 1936)

The prevalence of somatic crossing~over in the reglon near the centromere

is found for spontaneous cases as well as for events induced by temperature,

. Minute genes, and X-irradiation. In somatic crossing-over in the X-

chromosome, Stern (1936) showed that events occurring early in ontogeny

under the infl:uerice of the M(I)n gene (62.7) as judged by large-sized

spots, were principally to the right of this locus. This conclusion was

- based on the fact that the majority of the exchanges to the left of M(I)n

occurred in small patches of tissue, as would be expected from events
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' occurrmg 1ate in: ontogeny Wlth respect to spontaneOus casos of

somatlc crossmg over, there seemed to be no’ dlfference between the

time during development at which crosSovers. to the left and right of

' sn3vtook‘ place. The work of Brosseau (1957) on somatic crossing-over

in the X chromosome induced by heat and cold shocks indicated that the

early exchange events were principally to the right of the singed locus

{(22.0) and therefore pre sumably in or around the proxifnal heterochromatin,

The later events were both to the-left and right of the e’mged locus,. and

the ratio of these two types of events could be altered by various treat-

“ments. No obvious correlation between the temperature used and the

position of the somatic exchange occurring during the later stages of
development could be detected.
Experiments by Ka.pl'aexl (1953) on Minute -induced somatic

crossing-over in the second chromosome revealed that the majority of

the somatic exchanges occurred in regions close to the kinetochore.

The gene Minute (2)z (12.9) on the left arm of the éecond chrofnosome
was shown to increase the frequency of somatic cros'sing~over events
to the left and to the right of §i Among the crossovers induced, 72%
occurred to the right .of Bl. Our data indicate that with respect to the
left arm of the second chromosome, irradiatien in early developmental
stages results in a greater proportien of somatic crossovers to the
left of the Tft and Bl loci than to the right of them. Later §x1 develop-
ment, a greater prOportion of the events occurs to the right than to the
left, This wbuld imply that .at least two regions of the chromosomes
studied diffei?"{vith respect to each other in the time during ontogeny at

which they aré most sensitive to irradiation-induced somatic crossing-over,
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Summary ... -

In Drosophila melanogaster, X-ray-induced somatic crossing-

 over was studied in tﬁe left arm of the second chromsome,. In pxpéri- v
‘ments with the genes Tufted (Tft, 48.5-54.5) or Bri.sue_(gl, 54.8)
irradiation given early in development results in more somaiic ex -
changes to the left of these loci than to the right of them, Later in "

' development the opposite is true, with more crossing-over oécurring
to the right than to the left. It'would appear that both fhe Bl and TSt
loci lie between two chfomosame regions, which differ in the time
during ontogeny at which they are maximally sensitive to X-ray-induced

somatic crossing-over,
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~ Table 1, "Distribution of r'ﬁos'_“aics in the eﬁpéfir'n-e_nt."w'ith Tdfted;" _-A:IETV'E'xpér'imenrt' without ir_;veféi'én o

In(2L)t. B: Experiment with inversion In(2L)t. The data include both males and females.” The time

diation

r...

' Dose  Experiment Number of Number of'mo‘sai'c's_'- resulting from ' Ratio .-

. flies

 somatic crossing over to the: | ign/te

‘_i.‘eft of E_t. i’-lfighvt_of Tft u;.l'élas'f_rj’-'._
(y, Tft)  (y, not-Tey SiHaPle

24487

22-27

22-32

1500 -

1000

1000

“ 1500 . -

wow >

T

630 6 4 o oer

-81-

3522° 0 45 oS e 41 1,00

3536

18991-TUDN




Table 2. Distribution of mosaics in two Series of experiments (a) and (b)-'\.i/ith Bristle., The data

are for males only. The time of irradiation is given in hours after egg deposition,

Number of mosaics resulting . " Ratio

Age at irra- Dose Experimental Number of
diation r series flies from somatic crossing over l'ight/Ieft-
~ to the: A - Cfos_sovers
left of Bl ‘Right of Bl -
(Y’ E) A (Y: nOt"_E__L_)
17-22 1000 (a) 806 L
: - 0.24
(b) 5379 22 6 :
22-27 1000 (a) 5280 22 2 0,09
22-32 1000 (a) 4267 26 ) 15 0.58
33-43 1000 (b) 3949 49 30 0.61
45-50 1000 (b) 3418 26 29 ' 1.12
50-60 1000 (b) 3527 11 24 , 2.18
61-66 1000 (b) 3161 18 30 1.67
22-32 1500 (a) 3210 38 _ 37 - 0.97
45-50 1500 (a) 3597 22 58 2.64
50-60 1500 (b) 3128 18 .52 .2.89

_6*‘:_

L8991-1dDN
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"“:“:FA‘igure, Legends
Fig. 1. Genot,ype‘&of the flies used for the induction of ﬁiosaigs
by means of somatic crossing-over.
A: Genotypes: in the original expenment with Tft. _
B: Genotypes m the experiment with Tft and mversmn In(ZL)t.- |
C: Genotypes in the experiment with @_];. - |

I: Sex chromosome constitution.

1I: Second chromosome constitution, .

S

black part: X chromosome ..
" white part: Second chromosome
cross-hatched: Y chromosome

. In: Inversion In(2L)t.

Fig. 2. Thé effect of a 1000 r or 1500 r dose of irraA{;tion'on the ratio
.of crossovers occurrmg to the left and nght of BL in embryos or
larvae of different ages, The age is expressed in hours after egg
deposition, and represents the average age of the individuals collected
over a 5-.0r 10-hour period. |
Q: Experimental'ééries a.

O : Experimental series b, . . : ' T

® : Experimental series a and b.

o

b)-
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Fig. 3. Graphic e;cﬁrvessio_n of the results Qf.vxz_» é.nalys;is for differbe_nt
| a}ge.gfoup; of_lirrad.ia\ted la'.z'vae in the EL experiment.‘ Lines of‘ '
arbvi.tra‘ry‘ equal lengths are placed so that noﬁoverlapping lines in-
dicate that there is a _éiéhificaﬁt differ_eﬁce Betwéen the two age groups,
at least ét the 5%level, in the distril.aution <.)f somatic crossovers t‘ob
the left and right of Bl.
A: Groups exposed to 1000 r.

- B: Groups exposed to 1500.r.
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-
mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of,
or for damages resulting from the use of any infor--
mation, apparatus, method, or process disclosed in
this report. '

As used in the above, "person acting on behalf of the
Commission"” includes any employee or contractor of the Com-
mission, or employee of such contractor, to the ekxtent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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