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L CHUOMOSCHE CF MALE DUOSGPHILA MELANGGASTER AFTIR T-JRRABLATICH

J. Cs lLakholla

Cytoguwuntics labaratory, Departameant of Zoolegy, Unlvecsity
of Caloulta, 35 Bailygurge Cireculsr Besd, Caleutis - 19,

Earlisr evidance (1) indicated that the hyperactivity of the K-chroscsoms in the
larvel salivary glands of male Drosophila may be relatsd to genstds desags ccapene

sation, The three principal attributes of ths male Y. chromcscme, namsly, tae

1,2
increased width, high rate of RNA synthesls and faater replication (1,2,3) ra

orobably causally interdsvendent. & direct demenstration of this relatlonsiip
15 not possible from studles on the normal glands. However, under several sipsri-

mental conditions it is possible to reduce selectively the width of the nommelly

(2,4)

inflated male X of the polyterws nuclel of D.melinopaster and this provided

an opperlwidty to examine the above mentlioned relatlonship. It has been demonatrated
that consequent of X-lrradlatlon aof D.omelsnogaster larveas, the width of the male

(=)

% 13 roduced and comos Lo approximats that of thes agymepsed X's of female nuolal .

In the presont report, saae sspecta of the altaratdons Induced in they replicatlivs
and transcriptive activities of thas X.chromosoma in male followlng Y-irradiation

of late third inatar lervas of D.melanozaster will be presented.

]NA SYNTHESIS 3

(2)

Oregon R+ female and male larvae wers 4irradlatsd with 1 IR as desceribed earllier
and sacrificed 3-4% h lster. The excised salivary glanda were labeled in vitro with

2H-urtdine for 10 min and processed for radicaubegraphy ( for datails aau,u)).

1 Work sup-ortad by Unlversity Grants Commission Fellowship no. F3-25/67(5F).

F
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Earlier wvrks(3'5'6) have demonstrated that the rate of RiA symthesis by the single
X in mele and the two X's 4n femele is similar when compared with that by identical
sutoscmal segments in the two sexass. The dala presented in Table 1 sghow that eftur
Y-irradietion the relative rate of RNA synthesis by ihe male X decresses compared
to the autosomal sewment (3L) or the female X's., The different 3L/X 3H-uridine
grein ratios 4n 1 KR male nuclel ars conslstently hipher than those observed 4n 1 KR
femule naclel (Table 1). These higher ratios in 1 KR nale nuclel may bs due «ither
to an increzsed rels of HHNA synthesis by the sutosomal sepment, or to a depressed
rete by the male X. The latter alternative is more 1iksly since the 3L/X grzin
retios in 1 KR Tfemale nuclel remain ths same Qs in normél female. This implies

thet the relative rate of 3H—uridine upteke Ly the femels 3L or the X's remain
unaltered due to X-rays. This is to be expccted since there is no noticcatla

ipn the functional morphology sither of the 3L or the X's in dirradiated femr

DL SYHTHRSETS ¢

Lite third instar I&rvaa.( Cregon R+ ) wore X-irradieted with 1 XR as above and
srerificed for in llL{g_jﬁmthymidlnq labellayr ol selivery glands at different tlmw
1ntcr;vla after X-irradiation, viz., 1-2h, 2-4h, »nd 6-7h later., The detalls of
radioeutogrovhiie processing ;;J the parameters usad to eviluste the replicative

(1)

orpaciration hove a2lready beon deszcribed in detail for the normal mele and female
ard the szame were yesd 1u the present eaperiments, Foer the sake of brevity, only
oz of the datz will be praseﬂtﬁd Liore.

The detalled replication pattsins of the Z.chrenosome in Domelanogrster undor normal
coniitions 4n nale anﬁ§td¢15 have been descrihedil} and the patlorns cbscrved 1a ths
present studles reveal very strikirg differences from the normsl ones. The obcerved
labeling patterns in 1 KR mals at 1-2h end 6.7h inturval are prs:onted in Tebles 2
and 3, respsotively. la siderlrg these pastleras, it is seswed that replicstion

3 . I
pegins ainultanequslymt &ll the *replicon' sltes . < chromssones, but firdches

at different times « ro that, contimous labaling patterns after a pulse of BH*thy
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midine are seen in the initial Seperiod ( left-hand side colurne in tobles 2 and 3 )
and discontirmous pstterns in the later parts of ;he S ( rightenend cice columns in
taoles 2 ard 3 ). Furkhermore, 4t is assumed thal tarre 15 an wlhnlerrowed
of DHA ( 4n time vector ) &bt any site, so thatb a site should rot svpeer unlsveled ot
a veriod in the Y whoa Lha DA syntherds Ls nohyymu corploebeds Saels pritoong oo
howover, sometimes cbservad tn the norwal miclel and they woce Leraed Yoxn ptiunel
patteorns on the bastiys of the sonve asounctions (for facther dlomnssion se.,
It may be notad in Tables 2 and 3 that at both time intorvels efter A-dlreadicilon,

the labeling patlerns observad for the 2R segement can be arreanzed in cequenila
arrays begluning with contimious labeling and eadin: with Clecontinvoty Lhaiing vith
only Tew ‘exceptionalt patlierns. The lebaiing pecterns ain O 4 1 JH melc nuelel zre

eimtlar to thosa observed in the normal male. In the cese of the oaic Z-chronlscing,

nowevar, the sitnation 1s different., Wieress, in the normel wnle, Tew tenzenticarl?

oaitierns werae facordad for the X, ¥n the 1 4H male rmanlel ths 'ores ione1% antienc
are much more fraquent, asmaeially in the W7h series, An <nalysis of lirros exeouiionsl
matteras 1n the 1 XN mnelel reveals that 3 (a) 4n 1e2 h serles sech cusetlonal
pattarna sre mors fragquent in the heavy discontinuous tyoes of nuuied { i,e., wiih

16 teo 20 sitse leted=d on the ZR-sevient }, while the late discontivuous prtieens
ara mora similer to those nbserved in the normal male; (L) Ln Sebill torios | GetwdLed
dota not inelwled here ) the exceotional patterns ars soon ia heavy dlccoalicuouns

us well as 4 sowe of the late discontinuous pattecns, and {e) in 671 savies; oa
thﬁ-nfhur hand, the fraquency of the saxcepiicnsl pralterny ds very high and Lheoa are
nrasent in all the tymes »f the patterns; in faet, very few of the conmined putherns
{ tor X end 2R-sarments )in 6.7h seories male are Llenticsl ta those ohsarved in the

norial male mizlel. Tt wmay also be noted that at 6-7h irtervel, ceverzl Xechromosomal

sitas ( vie,., 1C,2CD,3B,58,5D,10D5F,128C }, which in vorual male were observed to

[ I
: B (Y
be labeled orly in muclel where the ZU-segment was contlmiously lebealed s TS NOW

seen to be labeled in nueledl in which the 2R-sapgment shows discontdinuous labsling,
Similarly, sites Yike LEF, 7ABC, BABC etc., ars sman to be labeled after X-irrediaticn

e

> . o ————
{ é-7hletor Y in mclst with vory lela disen e s == : ==
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normal male, ruclel with simdlar 22 labeling, Uiess K-chromoscmsl sites appesr

unlabalad 1). Furthearmoere, whereans in aormal mala, the nuclel with 5 sites on the 20

( 50F,5748,53K,59C0 and (OF ) a4 three on the X { 3C,104 ard 1ZDE ) labalsd (5;3 pattern)
are most frequent, tils 13 wol o in the drradiated male nuclel, In 1-Zh socive, 12

vat of the 56, in Z.A4 serdes, only J cut of the K5, and in 6-Th series, caly 2 oul of

the 53 labeled nuclel exhibited thila pattern, It {» worth neting hers that in normal
fumale glands too, this partleualer petrern (5;3) is vsry rnra(l)g

A comparative analysis of the praesen’ da%ts and those obluined earlier ror the normal
male shows thiat in many of the observed muclel in 1 ER male, the nuuber of sites labeled
on the X in relation to the nu:ter of =ltss labeled on the ZRA-zazprent is greater

than that noted for the nournal mele, One 2uch example iz prezanted 4n fig. 1. Here, the

Labeling patterns an tho 2t Lo nermal mals ( iz, e ) and 1 AR wele { fig. 1b ) is

similar , yet ths mimbar of labeled sites on the X An 1 X malv is much higher

Than that
saen on ths rorual male X,

The si,rificonce of theze Jdute becomes apparsal whien conasidersd in the 1ight of the
Teniicatlve orcanization of polytens chromosomes in norme L conditlons. It 1s now well
knewn that the revllcallon of chronosomes in & mucleus is cowordinzbod and teaporally
crderedy and fellows a ureclse seguence of labelloy psLt«Cln:l(l'? ’H), and Lust uoder
renal enndiilions the replicetive behaviour of the polytens L-chrovoazome An Prosochils
(1,9}

Aels shows vary spucifia differunces from that in fewmale « Tha fact thal thu obsera

Vﬁd.ﬁattefﬁS on the ZR-sermanrt in 1 KR ard normz) male ire very similar to sech ather,
sugpests that the replicative organization of tho 2R-segment 13 not much allared dus
Yo Iirredistion. Bul the Xochromosame in tha same male auclel shows diffevent labelding
vabinrns in the Y ¥R sorles. Theses alterations ars indizative of thue distarted functioe
orgendzailsn of the male X, The deviations in the replizative vehevicur of tho male X
cfler 1 %R nay b ewnlatned 1f wa assume thal @ (a) I-leradiaticon delays or slows duwr
thw Tata i DL svnthesis an the different sites on the melie X; (B} the rats of DNA
syuthasls on the CR may «ither be unaffected, or if the ZR 13

also affeclea, that on

the X 1s slowad down to a greater degree; snd (c) that the eifect of Y.rays on the ma
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X in male has been induced by "dosags compsasators® to do ‘sxtrat wrk,uhioh,in
D.meluanopsstsr, may be repraeszed by lnnitilors of cliromesuwal zetivityt the observationa
also speck against a ropressive sction of the compensator genes in female since under

this situation tho metabolic activiti%i ¢t the male X would not bo expucted to te represzsible
under the action of inhibiting agents, it, howuver, vemsins to bes ssen whather alongwith

the depressed RHA and DHA synthesis by the male X, there is 2lyd & corresponding desroase

in the activities of the enzvmes detomined Yy X.linwea penes,
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CCe{PARTSCH OF RELATIVRE BB-URIHIEB IRC(RPCRATION BY X.CIRCHOSOHE I MALE AED
FIMALE POLYTERS MOCLETL AFTER IIRRADIATION

HEAN 3L/X GRAYH RATIO + S.E.

: r
/0P 514 sfyx
FEMALE 0. 904006 GoGt10402 0.4440,03
{z0) . (20) (20)
HALE 1.2140.05 0.88+0.03 0. 540,02
(28) () (™)

~

3L = region of the lafit ng‘.:ro&mmm 3 from bard 63B to 824:
3Lr = Hginnoitho left ars of chroceows 3 from band élP‘.ta o1l
Ip = roglon &f I-chramoscme frog band 20F teo 114;

xd = roglon of Leshromoscas From baud F ts 3C

If = preglon of Xechrouoscss e band AR to 1d,
Zambars in pereatheses indisete the momber of muoelel exsmdped.
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TALLE 3},

Ordered Suvnusncs of Lalweling Pattfearns in DAY ferent 1 KR Mele Muclel { 1-2 b Bardes )

Labeling Labeling patterns in differsnt nuclel { La

_ cii vertical solumn represonts
sites ons_combined patrern on the X and 2K )
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+ indicates presence of labeling; -, sbsence of labeling; #, prvcence ol

unexpected labelipgy O, absence ol expected 1ebeling.
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The arrows

putat to the unlabeled sites oa the 2R-segment, In both nuclei the

2R-segment
tnany more

has 16 aited {abeled, but the X ina | KR pucleus shown
sites labeled,
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Do you really imply that size of x-chromosomes
tavolved have nothing to do as far «s viability

to radiation concerned but ware the genetic
activity irreaponasible?

Have you studied RNA synthesis of the loci
which are hit?

Yzs; this seema to be the gase,

No; we are now trying to do this,



