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INTRODUCTION 

.·Somatic crossing-over ·was first demonstrated in Drosophila 

melanogaster by St~rn (1936)~ Many factors are kn~wn to influence the 

.freq~ency of somatic exchanges, i~cluding temperature (Brosseau 1.957, 
,· . I , . 

Kaplan 1953, Stern and Rentschler 1 936), X-irra.diation (Becker 1957, 

Lefevre 1949}, the pre·sence of Minute genes (Stern 1936)·,. the polygenic 

background (Weaver 1960), and the amount of heterochromatin (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 

\·h and Burdick 1963, Stern 1 936), with the presence of heterologous in·-
·~ 

versions (Ronen 196~), and with ma~ernal age, although the effect of 

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

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

over events induced by tempeJ.'ature shock (Brosseau 1957} and X-. 

·irradiation (Becker 1956) has been found to vary, depending upon the 

time during ·ontogeny when the treatment is given.< The exp~riments 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 concerrl lhe effect on the location in the chromosome, of somatic , 

crossing-ovet.events of X-irradiation delivered at different times duri:rig 

. development.·· 
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While the. junior autho:r was investigating' the developmental action 

of the dominant gene. Tufted (Tft) located on the left arm of the second 

chromosome, he discovered that more o£ the somatic exchange events 

induced by X rays in young larvae occurred not between Tft and the 

kinetochore (i.e., to the right of Tft), but distal to the Tft locus (to 

the left of Tft) (Arnheim 1966). This was somewhat unexpected, since 

it is often assumed that somatic crossing-9ver occurs primarily in the 

regi~n most proximal to the kinetochore. To investigate this phenomenon 

. 8 
It was known that the acute 

I 
further, two experiments were p)anne~. 

inversion chromosome suppresses the recovery of X-ray-induced 

somatic crossovers in the X chromosome (Lefevre, 194.9); therefore in 

our first experiment an inversion-carrying chromosome was used to 

reduce, if possible, the recovery of somatic crossovers to the left of 

Tft. The results of this experiment not only confirmed the original 

findings with respect to very young larval stages, but also suggested · 

that as development proceeds there is a change in the ratio of X -ray-. 

induced somaiic 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. 

I ' 
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, 1. Mate rial and Methods. . . ; .... 

The Tufted gene is known to be located somewhere between 

the genes black (48,5) and purple (54.4) close to the kinetochore on 

the left arm of the second chromosome (Ritterhoff 1952). The Tft 

phenotype consists primarily of numerous supernumerary machrochaetae 

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

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

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

of a larva heterozygous for Tft (Tft/+) can result in the froduction 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 mesothorax 

region, be distinguished from the background tissues by the absence of 

supernumerary macrochaetae, The Tft/Tft segregants are not suffi

ciently different in phenotype from the Tft/+ background to be dis

tinguishable from it. Crossovers to the left of Tft do not result in a 

change of the original heterozygous '!.!:..t/+ genotype. Such crossovers, 

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

Tft, 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~ (extra~ combs) (Tokunaga and Stern 1965), this color 

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

yellow (.x_) in the X chromosome and a wild-type allele of yellow ~) 

inserted in th~ second chromosome to the left of Tft. . -
19i [The scute 

insertion frofrl<.the T( 1: :2)sc 19 stock was used for this purpose.] Were 

it not for thi~ .~+ insertion such flies would have yellow body and 

bristle colo;aHon. When a somatic crossing-over event occurs· to the 
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:-. :·· ··crossing-over events .to the left and to the right of the Tft gene can.be · - ·, 

·, ',' ~ •I ' . . 
· :distinguished from each other. Double somatic crossing-over results. 

... . ·~ 

· :· .. ;· _· in a not-yellow and not-Tft tissue patch.-
..... . -- . ' 

.. :. 
: ,. 

....... '· 

The same marking method was use·d in the exp~rime~t ~ith Bristle 

(Bl,; 2-54.8). ·This dominant gene is located to 'the right of Tft and very __ . .; .... , . . . ' .- ·. 

' ' . close to the kinetochore~ It causes abnormal development of bristles, 

making· them shorter and thicker than normal, with a blunt and beaded 

outline. 
.... . , 

Figure i A shows· the genetic constitution of the flies. examined 

for mos'aic:isin in the original eXperiment (Arnheim i 966). The geno~ype 

,\"·;·of the flies studied in the pre·se~t experiment with ·Tft · is shown: in Fig. 1 B . 
. ·il· 
· ·l F-igure i C presents the genetic constitution of the flies studied in the· 

.•! .• 

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

well as 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 

1 0-hour intervals. After being aged for selected periods of time the. 

larvae were irradiated with either i 000 r or 1500 r at a dose rate of 7 5 r 

external filtra~ion). 
!~ 

For ';lnknown reasons· a slightly different dose rate .of 

84 r per inimlf~ occurred in series (b) of the Bl .experiment. 

i~ti 
~" 

~~ ~ :~ 

' . . , . ~ .. 
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· The age ~i ~he in1:1~~k~~ ~he thn~ ~fi~ ;adiatio~ is expressed 
< ' I ~ ' ; 

in this paper in hours .. afte~:·eg.g ~dep~sition;~ , The temperature in all. 

experiments was maintained at 25 ± f °C. The adult flies were inspected 

for mosaicism o~ the ~esotho.rax under a dissecting microscope with a 

·magnification of at least SOX, and, when necessary, 1.60X. 

In both the Tft and Bl experiments only mosaic areas that in

Cluded one or more macrochaetae were used in the analysis of the data. 

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

(or 'D.ot-Bl) resulting from somati'c crossing-over occurring to the r.ight 
. ! 
of Tft (or Bl), and the other yellow and Tft ~or Bl) resulting from 

. + 
somati~ crossing -over to the left of Tft between it (or Bl) and the ~ 

insertion. 

In both experiments a few mosaics resulting .fro.m double cross-

· ing-over events were found (not-yellow, not-Tft and not-yellow, not-Bl). 

There were, however, some mosaic spec.imens which could not be · 

classified unambiguously as resulting from double somatic crossing-over • 
. 

. ·In the Bl.expe.riment, for instance, the pr.esence of .some extra macro.--

chaetae was frequently. observed in both irradiated and not-irradiated 

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

possibly they may result from ihe presence of the ~ i 9i insertion. In 

the original .!.£.19 translocation stoc~~ extra bristles were observed 

with low freque11cy in females. This situation does not interfere with 

the. scoring of mosaics in the Bl experiment. In the .!!!_ experiments, 
I . . 

however, th~ frequency of double crossing-over events,would be under .. 

estin:ated if i.~;~tra bristles caused by the ~ 19~ in~ertio* we~e thought. 
j t1.~:~: . 

to be. the ·res\\th of the presence of the Tft gene. Another sou.rce of .. 
... uncertainty is present in the Bl experiments.· Here the 
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but whose'-shape' and l~nigth·.·~~t~ed fl;"Om Mimite-like to normal made,, 
' .... 

o ·~I • 

··. _':> classification of d~uble ~~o-ssing-over events difficult;;. 
! ·, • • ' . ·• ; ' • ' . ~ • . • . 

Because of".. 

. ,. ; .. the uncertainty of the realnumber~of double:'crossov~rs the observ~d · 

f:reque_ncies are ~ot. given .. · .... 
•. ··,· 

:· .· 
· .. The conc:lusion that.the two types ~f~osaic pat~hes.result fro~ 

.',_.,.somatic corssing~o_y~rin_two different regions rest.s·.onseveralas'"' ·,. 

. . ' . . 

·that certain mo·saic patches tl!at la~k the .Tft . gene· becau~e of its 
.. '• --.,._ .. ····· 

removal by somatic crossing-over early in development can differen'"'' 
. . ' . . ' . . . 

tiate nonautonomously-.-that is to say_, can develop the Tft phenotype~ · 

This hypothesis, however, encounters the following objection: Those 

~ · :: · tissues that lose the Tft gene .late i~ development as a re.sult of late . - . ,· . 

. ' 
·. · ·: -~~ .. ·irradiation should be the mqst likely to form -regions expressing the 

'!f_ 
Tft phenotype. On the contrary, as .will-be ·shown, the mosaic patches 

derived from late somat~c crossing-pver~ events, are found to exhibit· 

predominantly the non-!,!! phenotype! Similarly, in the_ Bl experiment, 

. late somatic crossing-over events also exhibit mostly a not-Bl phenotype. 

An~ther underlying assumption is that no genetic chan~es other than the 

somatic crossing-over events are responsible for the produc;tion of the· 

·.mosaic spots. The appearance, however, of a yellow tissue pat~h with 

--,.-:..._._.,...----,.--th_e_T£t or!!,! phenotype c::ould be the reswt o£ a loss of the X.+ insertio~ 

.. : '· 

or of a somatic mutation from Y..+ to :t· The·results of both phenomena / 
to 

· would be inclu~ed in the data as somatic crossovers. Such cases, howeveri; 
' tV. _j 

··· .. ·would at moJf~·~.e very rare (see Lefevre 1949), and should not interfere 
~~f.;~ 

witq the lntt!~~etation of m<:>st mosaics. as resulting from somatic;: 
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exchanges .. Final proof that all the events observed are really results 

of somatic crossing-over would be b'ased upon the observation of twin 

spots. None of the experiments reported here permits the detection of such 

spots. 

Results 

The original Tufted experiment (Fig. 1 A) 

The data are given in Table 1, Experiment A .. Among the two types of 

mosaics the majority (14 out of 20) appeared to be the result of 

somatic crossing-over to the left of Tft, between it and the y +insertion 

and not in the region to the right of Tft, which includes the proximal 

heterochromatin. The seven cases cons ide red unclas sifiable are dis-

cussed below. 

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

Here the chromosome carrying the inversion [In(2L)t] was used 

..L 

as a homologue to the chromosorne carrying Tft and the y_' insertion. 

This was done in the expectation that In(2L)t would reduce the recovery 

of somatic crossing-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 dis tal to the y insertion that is located 

about one or 1:\.vo units to the right of dun'1py (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 usually associated with a 

't 
high dose ofr?,diation given to very young larvae the 22- to 27-hour and 

\\. 
22- to 32-houf 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.Tft and not-

Tft cells, resulting in a Tft phenotype of presumably not:..Tft bristles 

.at the border line, occasionally make classification of spots difficult. 

All such mosaics were designated as being unclassifiable. The results 

are shown in Table 1, Experiments B. (Among the mosaics listed as yellow 

and ·rwt-Tft in Table 1 B, there are two cases of females in which an 

···extra macrochaeta \vas found between the dorsocentral bristles of one side. 

One of them, from the 22-2 7 -hour age group, had a mosaic patch which 

included both scutellar, postalar, and dorsocentral bristles and the 

posterior supra alar bristle. Another mosaic from the' 22-32 -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 

extra bristle is thought to be due either to tissue interaction with surround-

ing Tft areas or possible extra bristle formation unrelated to Tft, ·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 intfihe original experiment (Table 1 A), there were more cross
~ ; ~·. 

overs to the left than to the right of Tft in the 22 -Z 7 -hour age group, the 

k'l.:. 
numbers beirlg: 6 and 4 i·espectivel y, giving a ratio of 

1
right/left crossovers 

which equals 0.67. In; the 22-32-hour age group, there \.V.ere eq~cit numbers 

of the two typ~s, namely 15:·1.5, giving a ratio of 1.0. 

• I 

J 
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· • . strikingly d~ffer~nt from that observed in the younger groups. A 

.homogeneity test ·l?etw~en the crossover dist-ribution in the younger 

' ... 

'· I, 
I • 

.. -. 
groups (22-27-hour and 22-:-32-hour ~ge groups) and in the older 

2 .. 
group (45-50-hour), using Yate's correction, gives a· x value of·· 

7.26. This is significant at less than th~ 1o/o level. These data sug:. 

gest that with increasing age of the larvae there is an.increase in the 

relative frequency of X-ray-induced somatic crossing-over events 

to the right of the Tft locus compared with the left in the same chr·omo-. 
- l 

some arm. 

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

over, however, has not been u~ambiguously demonstrated. It is 

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

. between the younger and older larval groups results from a difference 

1. in the dose of radiation given ( 1900 r and 1500 r re13pectively). 

Further experiments were therefore planned • 
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Experimentwith the gene Bristle (Fig. 1C) 

An extensive study with Bristle was undertaken to' determine 

. the relation between larval age and the position of somatic crossing-

over. In these experiments individuals of diffez:ent ages ranging from 

late embryos to larvae 66 hours after egg deposition \vere irradiated with 

either 1000 r or 1500 r. Two experimental series, (a) and (b). sep-

arated by a period of 3 months, were run in order that both young and 

old individuals would be exposed to each one of the doses used. 

In the analysis of the data in this experiment only males were 
I 

classified according to their mosaic type. This was decided because 

there was some difficulty in making an uhambiguous classification of 

the bristle pigmentation in mosaic females. Analysis of 500 male 

and 500 female flies identical in genotype to the irradiated flies but 

not receiving the X -ray treatrn.ent showed the occasional presence of 

abnormally pigrpented bristles in fern.ales only (14/500 females affec-

ted and 0/5 00 males). The exclusive use of males in the experimental 

analysis allowed the identification of mosaics to be uninfluenced by 

this sexual dimorphism in the frequency of abnormal bristle pigmen-

tation. · Those males in the experimental series which seen1ed to 

exhibit X -ray -induced abnormalities of bristle pigmentation or mor-

phology, making classification of the Bl or not-Bl phenotype difficult 

(only two mosaic cases were involved in this category), were excluded 

from the data. 
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·The da,ta ~r.e given in ';fable 2: and summarized in: Fig. 2.. It 
., " 

<;an he seen that as development progre.sse~, the effect of either a 

iooo r·or 1500 r dose of radic:d:i~n i~ to increase the proportion of 

so~ati~ c_ro~.~ing -:over events·. occurring to the right of Bl. The signifi

cance ofthe ctifferences between the age groups iii the distribution of 

c:f'ossovers t~ the lef\and right.;£ 131. are shown in Fig. 3A for .the 
... ~-

.experiments .with 1000 rand in Fig~ 3B for the experiments \\~ith 1500 r. 

The figure shpws. that, as in the ·experiment wi~h Tft, the change in the 

ratio ofcrossover.types withage,is' significant. 
·. ' ·.· ·' .·· ' .. 

·Analysis of the data 1n Ta,ble 2 indicates that 

the total frequency of mosaics ii1 the 22-32 -hour age group is greater 

in the. 1500 r th.an in the 1000 r e:Xperiment .. The same is true for the_ 

45·~:?0-l}qu~ and 50.:-60-hour age groups. Ail unexpected finding, however, 

is that for any OJ1e of the above three age classes the ratio right/left 

cr<)ssovers is greater 111 the 1500 r than in the 1000 r group (Fig. 2). 

One possibility that can cxpla.in this phenomenon is that the actual 
. . . 

' . 

ratio of the two types of c ros sovcr events is dependent upon some dose 

effect. Another po~sibility, ho\vever, is that the higher ratios ob-

serve_d with the 1500 rdoscs resul~? from a lethal effect upon the younger 

larvae in any· one age group. The experiments with 1000 r and 15 00 r 

eacp showed tha.t the younger the larv:ae, the more frequent are cross-

·overs to the left of ~1 among the total, number of crossovers. If a 
.·. . 

150-o' r dose tei.J.ded to kill rnore of the younger larvae in an age class 

than a 1000 r h.eatment, _the effect.;wouldbe to. reduce the probability of 

rec\)vering s!omatic exchanges to· the left of Bl. This w<;mld in effect 
·~ . '. 

ra,isethe ra~l_o right/left crossovers .••.. A comparison wa.s made-within 

. ' 

each orie of the three age groups of the distrib~tion of crossover events 

,.-.- .. -'.: 
~/~'}'\c; 
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occurring to the left and right of Bl after irradiation with 1000 r 

and 1500 r. There were no significant differences for the 22-32-

hour, and 50-60 -hour age groups, but the difference was significant 

2 
for the 45-50-hour age group (x =5.48, P< 0.02). This was the only 

age group given the 1000 rand 1500 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 th~ youngest larvae and would therefore be ex-

pected to show the greatest difference when the 1000 r and 1500 r 

groups are compared, did not show a significant difference. One othe.r 

possible explanation why the data from the 45 -50 -hour age group in 

the 1500 r experiment were significantly different from those in the 

·1000 r experir:ncnt might be that the dose rate delivered in the experi-

mental (b) series (84 r per minute) \vas different from that used in the 

(a) series ( 75 r per minute). It is interesting to note in this respect 

that the 22-32 -hour age groups at 1000 r and 15 00 r, which were run 

with the same dose rate, did not yield a significant difference. 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 

killing effect, or some other factors is· not known. 

Fron-1 the data obtained here, what we can say is that the ratio 

of the so1natic crossing-over events changes consistently according to 

the age of larvae in each of the experiments with Bl as well as Tft. 

. , . 

.- . 
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Discussion 

In Drosophila melanogaster, Bridge's found that the frequency of 

meiotic crossing-over in second and third chromosomes of oocytes 

var.ie.s: according to the age of the female. Each chromosome section 

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

crossing-over, different from the change iri other marked sections (see 

review by Bridges 192 9). 

The increase in meiotic crossing-over following X-irradiation is also 

kno~_n to affect. some regions of the chromosome more than others (Muller 

1925). It is of special importance within the context of tl;lis paper that 

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.Bristle (54.8). 

A general finding in studies on somatic crossing-over is that the 

majority of the events occur in the proximal portions of the chromosomes, 

usually adjacent to or in the centromeric heterochromatin. Somatic 

exchange events do not necessarily take place in the most proximal part 

of a chromosome. On the contrary, crossing-over in the X-chromosome 

is restricted to the heterochromatin distal to the bobbed locus (66.0). 
of the left arm 

It does not occur in the heterochromatin/proximal to bobbed (Stern 1936). 

The prevalence of somatic crossing-over in the region near the centromere 

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

Minute genes, and X-ir1·adiation. In somatic crossing-over in the X-

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

under the influence of the M(I)n gene (62.7) as judged by large-sized 
:. ~; l 

spots, were ~rincipally to the right of this locus. This conclusion was 
\ 
;_.' 

based on the dct that the majority of the exchanges to the left of M(:I)n 

occurred in small patches of tissue, as v;.·ould be expected from events 
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occurring late in ontogeny. With respect to spontaneous cases of 
' 

somatic crossing-over, there se~med to b~ no'differEmce between ~the 

time during development at which crossovers to the left and right of 

3 \ . 
sn took 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 presumably in or around the proximal heterochromatin. 

The later events were both to the left and right of the singed locus, and 

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

ments. No obvious correlation between the temperature iused and the 

position of the somatic exchange occurring during the later stages of 

development could be detected. 

Experiments by Kaplan ( 195 3) 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 (Z)z ( 12.9) on the left arm of the second chromosome 

was shown to increase the frequency of somatic crossing-over events 

to the left and to the right of Bl. An10ng the crossovers induced, 72o/o 

occurred to the right of Bl. Our data ind_icate that with respect to the 

left arm of the second chronwsonl.c, irradiation in early developmental 

stages results in a greater proportion of son!atic crossovers to the 

left of the Tft and Bl loci than to the right of them. Later in develop--- -- ·-

ment, a greater proportion of the events occurs to the right than to the 

left. This whlild imply that at least two regions of the chromosomes 

. ''·. 
studied diffef \vith respect to each other in the time during ontogeny at 

which they ar·~ m.ost sensitive to irradiation-induced somatic c res sing -over. 

.. -
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Summary 

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

over was studied in the l~ft arm of the second chromsome. In .~xpe-ri-

menta with the genes Tufted ( Tft, 48.5 -54.5) or Bristle ( Bl, 54. 8) ----- . . -
irradiation given early in development results in more somatic ex-

changes to the left of these loci than to the right of them. Later in 
' 
'i development the opposite is true, with more crossing-over occurring 

to the right than to the left. It· would appear that both the Bl and Tft 
o I • ' 

loci li~ between two chromosome 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 rtl.osaics in the experiment with Tufted. ·A: Exp~rimen't without inversion · •.•• 

In(2L)t. B: Experirtl.ent with inver~ion In(2L)t~ Th~ data include both males a~d females.·· .. The time 
,. 

of irradiation is given in hours after egg 

. ;-· 

A<~~~":!~ t~. i; a'~ 
1:> Dose 

diation r 

Experiment Number of 

flies 

Number of mosaics resulting from 
somatic cro?sing over to the:· 

Ratio. 

. right/left 

24 -48: 1500 A 3370 

22-2 7 tOOO B 2630 

.. 
left of Tft ··.right of Tft unclas- · 

( y, Tf~ (y, .not_-Tft) . sifiable 

-14 . 6 :. 7 

'6 4 ·2 

... 

0.43 

0.6} 
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·. 

._ 

22-32 tOOO B 3522 15 1s·: . -.' 11 1.00- '. ::, 
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45-50 '1500 B 3536 . -~ 6. 26 lo 4;'33: 
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Table 2. Distribution of mosaics in two series of experin1ehts (a} and (b) with Bristle. The data 

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

Age at irra- Dose Experimental Number of Number of mosci.ics resulting . Ra.tio 

diation r series flies from so1natic crossing over right/ieft · 

to the: crossovers 

left of Bl - . Right of Bl 

(y' Bl.) (y, not-Bi} 

17-22 tOOO (a} 806 3 0 
0.24 

(b) 5379 22 6 

22-27 -1000 (a) 5280 22 ·2 0.09 

22-32 ·lOOO (a) 4267 26 15 0.58 I 
1-'" 

"' 
33-43 -1000 (b) 3949 49 30 0.61 

I 

45-50 1000 (b) 3L118 26 29 1.12 

50-60 -1000 (b) 3527 H 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 c 
() 

52 2.89 
~ 

50-60 1500 (b) 3:128 '18 r' 
I ....,.. 
0' 
0' 
OJ 
-J ' 

. ,. 

-y, 
~\ :t 
3 'F 
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figure Leg~nds 

Fig. 1. Genotypes· of the flies used for the induction of mosaics 

by means of somatic crossing-over. 

A: Genotyp_es:~ in the original experiment with Tft. 

B: Genotypes in the experiment with Tft and inversion ln(2L)t. 

C: Genotypes in the experil'!lent with Bl •. 

I: Sex chromosome constitution. 

ll: Second chromosome constitution. 

black part: X chromosome .. 

white part: Second chromosome 

cross-hatched: Y chromosome .. 
In: Inversion In(2L)t • 

Fig. 2. The effect of a 1000 r or 1SOO r dose of irradiation on the ratio 

.of crossovers occurring to the left and right Qf Bl in embryos or 

111. ' 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-.or 10-hour period. 

e : Experimental series a. 

0 : Experimental series .b. 

0: Experimental series a and b. 

. ' 

,~ ... j 

J 
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Fig. 3. 2 Graphic expression of the results of X· analysis for different 

age groups of irradiated larvae in the Bl experiment. Lines of 

arbitrary equal lengths are placed so that nonoverlapping lines in-

d_icate. that there is a significant difference between the two age groups, 

at least at the 5o/olevel, in the distribution of somatic crossovers to 

the left and right of Bl. 

A: Groups exposed to 1000 r. 

B: Groups exposed to 1500 r. 

·· .. ', . 
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