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Introduction 2
Ecdysone has been suggested to induce initiation of '
polytene replicetion cycles in lsrval selivary glends in certain
Diptersn species (1, 2). On the gther band,in Drosophils it has
been seen that during intermoult periods, when the Jjuvenile hormone
(JE) titer im high (3), polytene DNA =ynthesis is more frequent than
8t the periods of moulting (4, 5) during which ecdysone titer remains
bigh (6). These observations suggest a regulatory effect of these
bormones on polytene INA synthesis. To examine this sspect, we have
studied the effects of ecdysane snd s juvemile hormone mimic 7R 515
(7) on polytene replication cycles in larvsl salivary glands of
Drosophila nasuta cultured in vitro. The results suggest that while
ecdysone does not influence the patterm of polytene replicetion, JH
markedly stimulates initistion of new polytene replication cycles
in vitro.
Materisl and Nethods

A wodified Foels' tissue culture mediua bhas been ysed for
in witro culture cf larval saliviry glands as described eerlier (8).

In vitro cultore of salivar glznds in presence of ZR 515 or ecdysone 2
Freshly exciseé sister sslivery glands from mic thirgd instar lagrvae
“eT'e seperated and cultured for different durstions (see results) in
DPTesence (trested} or absence (conizol) of ZR 515 or of ecdyscne. The
dosages of ZR 515 (Zoecon Corporaticn, California) tested were 3.0 P,
0.03 )“l and 0.00C3 pl per ml of medium while that of ecdysone was 2.0

‘p& ard 0.2 pg ver ml of mediur. Siock solutions of the hormones were

Frepared by dissolving in 707 ethanol; the hormone wers freshly edded
to the medium at the time of initistior of in vitro culture. The
coztrsl cultures contained ecuivalent smount aof 7@ ethinol. At the
end of taoe suliure Pgricd ihe control and treated salivary glends were
Pulse lsbelled with ~BE-thynidine (Act. 250 pei/al; Sp. act. 12.5 Ci/ox,
BARC) in fresh medium for 20 minj firxed inm 1:3 acetomethanol, squashed
and processed for autoradicgrarhy (sse below). t

Another set of sister salivary glends from mid third instar
larvae vere separated and continugusly labelled with ~B-thymidine (2 pet/
ml) in presence of ZR 515 (3.0 pl/al) or of eciysene (2 pa/al; Sigza) or
in szbsence of hormore for 24n fallowing which the glerds were processed
for autorsdiograrhky.

ZR 515 treatment of sal ivary glands from larvae fed on 5=flucrodecxy—
uridine (FEC) s #id third instar lacvae {110k efter oviposition) were
fed om medium containing FAU (200 pa/mly Sigms) for 24k te block poly-
tene replication cycles at the intersynthetic or early S-pericd (%).
Sister sslivary glands from 3~4 FiU fed larvee were serarated and
cultured in sbsence (control) or in presence of ZR 515 (3-0 pl/ml) for
2h, 6n, 10k, 20k and 10R following which the glends wers pulse labelled
witk JH-tkyaidine as above.

¢ Al1l the above soussh Preperatione weTre: processed for auto-

) r‘adiogrsphy with Jiford L4 nuclear emulsion (1Q). Data mere collected

from duplicate or triplicste bstches of 3~4 sister sslivary glands.
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Results
Polytene nuclei at different sta of & replicestion cycle
are characterised by svecific patterns of “E~thymidine latelling
(for recent review. see ref ll). During esrly stages of polytene
S-period, -“H—thymidine incorcoration is seem in interbznd and puff
regions (intertsnd lsbelling cattern) followed by the continuous
labelling of #2ll the bend and inte-band regions (continuous or C-
labelling pattern). Since these stages rerresent the early cart of
polytene S~ceriod, together they have been referred to #s "early”
patterns. The later vart of rolytene S—periogd shows discontinuous
labelling of svecific band regions and are classified intc three
categories viz., 2D, 2D and 1D. All these together are referred
to as "late” cattsrns. These rcatterns aTe seen in replicating
salivary gl=nd volytene chromosomes from normslly -Towing D. nasuts
larvae (10) and also after ig vitro culture of salivary glends (=
Similar patteras of revlication were also abserved in ir itro ZP 515
or ecdysone treated sclivary gleads. YNo cualitetive difference in
the catterns of -eplicatian of the treated and coatrol glands ~ere
apraremnt.

The total frecuencies of labelled nuclei as well nuclei
showing early and late patterns of -“H-thymidine lsbelling in g£Toucrs
of sister caantrol znd harmone t-eated glands are greseated in z
la and 2. The relative frecuencies of the reolicating nuclei im the
72 515 treated glands in comperisen to those in sistes cantrol glands
are shown iz fig. lh. The results revesl that while thes ZB 5

cd
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15 treated
zlands show higher frecuency af ~evlicsting onuclei, in ecdysone
erent T

ireated glards the labelling frecuencies are ot di ™ tng3e
in the carrestonding <ontrol glands (see fiz. 2). frecuen—
cies of reunliceting auclei in the ZR 51% treated nds e neifly

due %o incTease in the frecuencies of nuclei showing late patterns of

35—‘.‘2:ymidine letelling (see fig. la).

frequancy of continuous “Z—thyzidine labelling and a coT
decreaze in the frecuency of lste catterms (figz. la). Iz ecdysone
treated glanés, however, the frecuencieg of different catterms of
labellirg after caronic lzbelling with “E—thymidine are siamilar to
those seszn in sister control glands (fig. 1b;.

3y zlands froa Fd7 fed lacvze ¢ Ta furthe
r 2 the effect of ZR 515 on polytene repli-

, nuclei of 5 gland. FdT blocisce &
reolication cyclas at tze eaTly S-period (S). In tare zresent study
alsc, after FAU feedinz TO-90% of the replicating nuclei have been
seen to bte 3% early stages of solytene S-period (detailed data to be
cresented s2lsewhere). Im the FdJ synchronised zlands also. the TTe—
cuency of differeat patterns of 3H—thyruidins labelling ig hi
78 515 treated than in the control glsnés (fig. 42). Compariscn of
ralative lsbhelling fre~uencies of eerly and late satterns (fig. 4b)
shows that the increase in the frecuency of labelled muclei in tae Ih,
6n, and 10k treated ssmpies is nrainly due to a higher orasertion of
“the early patterns while during the lster psricds {20k and }Oh), tie

. relative frecuency of the late patterns is higher in the ZR 515 trested

glandge ; % § - i 3
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Fig. la : “H-thymidine labelling frequencies
80+ in control amd ZR 515 treated salivsry glands

(%)

at different time intervals of in vitro culture.
a, b and ¢ for sach hour ra::-res;;t 0.0C03 Pl’
0.03 pl and 3.0 Fl per nl dose series, respec—
tively, and in each case the left har represents
control and the rignt bar the trested ssuples.
The height of the bar indicates the total
labelling frecuency while the sub-divisions
show the frequencies of early ( Econtral , ZZ
treated) sad late ( [ ] control, Etreated)
patterns, Tespectively.

Fig. 1b : Relative freouencies of labelled
muclei in ZR 515 treated glands in comparison to those in sister

control glands st differ=nt time intervels of culiure. The relative
labellizng frecuencies zre derived ty calculzting the dirfererce
(increase or decrease) hetween the total labellinz frequencies inm
coTTesronding control (tsken as 100%) and trested samples shownm in

fig. lecgme =3.0pla—-a x0.03p1g.__°=o.0003,;1 per ml.

Fig. 2. 3E-tnz{mid.:i.ne labelling frecuenciss in cunirel and ecdysone
(8=O.211§/:nl; b=2.0pg/ml) trested sslivary glsnds (Zor details see
fig. la;.
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. 42 ¢ “H-thymidine labellin~ frecuencies in control and 2 5195 B
J,,x‘;/’ﬂl) treated Fdll-synchronised yglands at different time intervals x
in vitro culture. For explenation,ces fig. l&. A
4be ¢ Relative freauencies of early @—a) 3and late p—o) potterns

£ JH-thymidire lpbelling and of total (A—-4) lsbelled nuclei at diffe—
Tent time intervels in the ZR 515 (3.0,,1.1/11) treat~i glands in compari-—
son to those ir control glrs:ds seen in fig. 4a. Por detsils,see figz.lb.

Discussion N -
The presance of stase specific petterns of “H-thymicdine
labelling of the pelytene chromosomes during a polytene S—period hes
been utilized to charscterise the effeots of ecdyscne ané juvenile
hormaone an pelvtenc replication in Dro-ophila larveae. These hormones
regulate srowth, differentiation 2nd metsmorphosis in Drosopeila (3, 12).
The method of in vitrg analysis adopted in this revort has the adven—
tage of precisely monitoring the treaiment conditions (viz., defined
aediium, culiure conditions, dose and duratiars of.treatment). Bf.s;,des,
precise contirel for esach treatment was obtained by culturing ihe sister
sclivary glanc in ebsence of the hormone since it is known that uncer
normal condition,vclytene Tenlicrtion cycles between the two sister
salivary glands orozress synctronously (13).

N Qur resuls show that while ecdysone does not infiuence the
"B-thymidine lshelling patterns and their freruencies, JE briass abcut
a remrrkzble incTease in the frecuency of replicating polytene nuclei.
The observed incresse in the frenuency of labellcd nuclei at different
time intervezls of ZR 515 treatment of unsynchronised glands asy either
be due to & prolongaticn of the du-ation of the S-periad so that nuclei
take longer time to comclete their replicationm cycle and thus spjesr
labelled more often, or this may result from 3 highar {re-uency ci new
initiation of polytene S—period in the tresence of ZR 515. The incresse
in the frecuency of late vaiieras in these glands is mere striking
since these ratierns occupy s longer part of the polytene S-pesiod

(G, 11). Tte Tesults of other exverimenis support the later altern—
tive. Chronic labelling of salivery glands with JH—thyv\idine in
presence of ZR 515 shnws a specific increase in the frecuency of miclei
showing continuous labeiling with e correspording decrease in the
freauency of late patterns (3D and 2D) of -B~thywidine labelling.

This would imply tnat meny of these nuclei which were st the let=

stage of 8 polytene replication cycle at the begimning of the czlture
period entered fresh cycles of polytene S-period (interbsnd or C-pattern)
so that they finally sppesr to be comtinucusly lebelled. On tie other
hand, in the control glands in sbsence of ZR 515, new cycles verenst
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initiated in these nuclei and thus they continue to shuw 3D and 2D
patterns of 3'-1—-r.k;nxidine labelling. Similarly in FdU synchronised
glands a greater number of nuclei initiated DNA& replicetion within
8 short period of in vitrg culture in presence of ZR 515. The
incresse in the fresuency of discontinuous pstterns in the later
periods of culture of FdU synchronised glends further shows that the
ZR 515 stimulerted new cycles of polytene replicstion progress to
completion in the normal manner.

It is known that the high rate of LNA synthesis in rolytene
nuclei occurs during intermoult period of larvel development (4, 5)
and it is during this period thst the JE titer remzins high (3). Thus
the observed stimuletion of polytene rsplication in vitra by the JH
aimic is possibly e reflection of the in wive effect of JE on olytene
replication cycle. In this context it is interesting to note that
when Drosoghilas larval salivary glands, which are normally histolysed
during pupation, are transplanted to sdult sbdominsl cavity they appesr

" to achieve higher levels of polvteny (14). In adult hsemolyaph alse

the JH titer is high {3). It would, therefaore, appesr that ss in
in vitzo condition, the presence of JZ in wivo also facilitstes initis-
tion a2nd progression of new pclytene replicatiom cycles.

The reduced frequency of polytene nuclel replicating in
vivo during moulting of Drosorvhila larvse (4, 5) co im
lated in our in vitre study by trestmest of salivsry gl
high ecdysone concentration. Thus ecdysone titer alcone
not cause lowering of the frecuency of the replicating pol
at the time of moulting. Further studies to identify the
which bring sbout such alteration in the rate of DNA synthesis during
different stages of 1lsrvel development are in progresse
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