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Area of heferochromatic chromocenire in 6 hr old embryonic and in brain celis of late 3rd instar larvae of D.
nasuta has been measured from Hoechst 33258 stained fluorescence preparations.  The nuclear as well as the chromo-
centre (ec) size varies widely in 3rd instar larval brain cells and in majority ol them hoth these arcas are considerably
farger than the corresponding regions in embryonic cells.  However,the relative area ol cc in a nucleus in Lurval brains
is in generaly lesser, although in some nuaclei it is much Iarger, than in embryonic cclls. Autoradiographic grain
count dafa from preparations ol Jate 3rd instar larval brains labelled chronicully in vivo with *H-thymidine (supplemen-
ted in food) from hatching to late 3rd instar stage, show that the area of cc or ‘nuu-chmmoccntrc regions (nee) is
Lighly positively correlated with the degree ol “H-thymidine incorgoration in respeetive arcus, 10 is, therefore,
suggested that dilterent nuclei in lacval brains have DNA content in excess ol 2C/HC levels seen in cuibryonic cells.
Since the relative ce arca and the velative “H-thymidine incorporution in ce region varies widely in  differeat brain
cells, it appears that dillercat cells in brain of 3rd instar larvae ol D. nasuia have varyingly disproportionate amount
of hetero- and euchromatin,  Lafe 3rd instir larval brains are labelled in virro for a long period of 60 hr with
F-thymidine and auteradiographic preparations ®re made after different  periods (0, 24, 48 and 64 he) of chase in
‘cold thymidine supplemented medium. — In diflerent samples, in addition to unlabelled and completely lubelled nuclei,
a significant proportion ol interphase cells are seen in which either lieterochromatin only or cuchromatin only was

Labelled.
duplication cycles in dilferent brain cclls of laryac,

W N Drosophily, many  tissues ol larvae,  pupae
and adults contain endoreduplicated  nuclei
with or without the formation of typical poly-

Ctene chromosomes®®  In polytene nucler of lavval
salivary plands the various types of heterochromatin,
rDNA and cuchromatin replicate diftferentially and
thus achicve dillerent levels of polyteny®v.  While
cextensive work hus been done on underreplication
of heterochromutin, cle. in polytene colls ol Droso-
phila, there are [ewer similar studies o non-polytene
cells®,  Earlicr cytophotometric studics of Berendes
‘and Keyl'! on larval brain cells ol D. /fiydei indi-
cated a variable heterochromatin content in cendo-
reduplicated but non-polytene brain cells and they
suggested that this variable hetero- and cuchro-
matin content is brought about by their independent
replication cycles.  We have examined this aspect
vn detail i brain cells of late 3rd instar larvae ol D.
nasuta. - As shown earliert®!'3, the diflerent hetero-
chromatin. regions in D. nasuta are relatively homo-
genous in their cytologicul and molecular propertics
and in all interphase nuclei the entire heterochro-
matin remains condensed in a single compact chro-
mocentre region.  This feature makes it easicr to

*Present address Biochemislry & ood Technological
Division, Bhabbu Automic Rescarch Centre, Bombay 400085

1t seems that the hetero- and cuchromatin regions undergo temporally dissocinted independent endore-

assess the relative heterochromatin contentindifierent
cell types by cytological methods, Our observations
suggests  that dilferent brain cells have varyingly
higher and disproportionate  amounts of hetero-
and cuchromatin comparcd to the embryonic cells,
Furthermore, results of  #H-thymidine autoradio-
praphy arc also presented which demonstrate auto-
nomous endoreduplication cycles of hetero- and
cuchromatin in the Jarval brain cells. These data
were brieflly reported earlier®1s,

Materials and Methods

These studies have been done on a wild type strain
(Varanasi) of Drosophila nasura. The flies and larvae
were rearcd onstandard Agar-Maize powder-brown
sugitr-yeast food at 20° 4- 0.5°C.

Measurement of chromocentre and nuclear areas
in embryonic and larval brain cells — Air-dried pre-
parations (without colchicine and hypotonic pre-
treatments)from 6 hr old embryos and from brian gan-
glia (carcfully freed of all adhering tissues) of late
Ird instar larvae of D. nasuta were made, stained
with Hocchst 33258 (H) and examined f{or their
fluorescence patterns as  described earliert®, The
heterochromatic chromocentre (ce) in H-stained inter-
phase nuclei of D. nusuta fluoresces very brightly
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compared to the cuchromatic non-chromocentre
(nee) regions (Fig. 1) and therefore, the ce and nec
regions can be very sharply demarcated.  The {luo-
rescence patterns of interphase nuclel from embryonic
and larval brain preparations were photographed
on OrWo DIS high contrast film at an imbial magni-
fication ol 400x. The fitms were developed in an
ultrafine grain  developer  (UPromicrol”, Muay &
Baker) to obtain maximum contrast. The deve-
loped negatives were placed in a photographic en-
larger and the outlines of enlarged  images (finul
magnilication == 3200x) of nuclei and cc regions
were carclully traced out on mm®* graph paper.
From these tracings, the total nuclear arca as well
as the ce and nee urcus (total nuclear wrea~ce ureu)
were caleulated in terms of mwm®

Labelling of larval brain ganglia in vivo by feceding
on  PH-tlymidine  supplewented  Joodd The  re-
lationship between the ce und nee wvcas ol nucleus
and the relative DNA contents huve been ascertained
indirectly by chronic lubelling of farvad brain panglia
in vivo with 3H-thymidine and subscquent auto-
radiographic determination of the degree of radio-
activity incorporated in the two regions in dillerent
nuclei. D, nasuig eggs, colieeted at 30 min intervals,
were transferrcd to Drosophila food supplemented
with  S-methyl-*H-thymidine (5 pCi/g Tood; sp.

st, of stock solution of 3H-thymidine, obfained
from BARC, Trombay, was 22.5 Ci/fmM) and the
hatched larvae were allowed to feed and grow on
this food at 20°-4-0.5"C il late 3rd instar stage
(about 200 hr after hatching). The bruin gaflglia
from femalc larvae were dissected out, freed of
adhering tissues and were immediately lixed in [resh
aceto-methanol (I : 3).  Air-dried preparations
from these brain ganglia were treated with 59 tri-
chloroacetic acid at 4°-6°C for 5 min, washed,
dehydrated and coated with lford L4 nuclear emu-
Ision (1 : o dilution) for autoradiography. After
14 days’ exposure in dark at 47-6°C, all the slides
were developed with Kodak D 19 b developer in the
usual manner. The developed slides were stained
with 5% Giemsa (pH 7) for 15-20 min.  The number
of silver grains present on the ce and nee regions in
different nuclei were recorded. The arcus ol res-
pective ce annd nee vegions were also meusured from
their camera-lucida drawings (at magnilication
1200x).

FPatterns of replication of hetero-and cuchromatin
in 3rd instar larval brain cells — To ascertain if the
hetero- and euchromatic regions in diflerent nucte
in drd instar larval brains of D. nasura replicate
equally, the brain ganglia from late 3rd instar lurvae
were dissected outand cultured in vitro in a culture
medium modified alter Singh's.  Immediately after
the initiation of in vitro culture, “H-thymidine (sp.
act.6.5 Ci/mM) was added to the medium at 4 final
copc. of 1 pCi/ml.  The cultures were incubated for
60 hr at 20°4-0.5°C, alter which the radioaclive
medium was removed and the ganglia washed 3-4
times with isotope-free medium.  One sample  of
ganglia was transferred to fresh nmedium containing
colchicineg (1 pg/ml) for I hr, alter which they were
processed for making uir-dry preparations.  Other
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ganglin were transferred o fresh medium supple-
mented with ‘cold” thymidine (25 pg/nd) and in-
cubated further at 20°C. AL intervals of 24, 48
and 66 hr, ganglia were removed from the medivm
and processed for gir-dried chromosome preparations
alter Lhr colchicine pretreatment as above.  All the
preparations were auloradiographed as above and
after 15 days’ exposure, they were developed, stained
and examined for the patterns of “k-thymidine in-
corporation in hetero- and euchromalin in inter-
phase and metaphase cells.

" Results

Heterochromatin  condent in interphase nuclei
The interphase nuclei in6 hr old embryos and in 3rd
instar Jurval brains have a compact ce which fluo-
resces very brightly with H (Fig. 1), The brain cell
nuclet show a great variation in their size as com-
pared to the cmbryonic cells.  The brightly fluo-
rescing e also shows considerable variation in brain

Fig. 1 — Hoechst 33258 fluorescence of non-hypelonic treated
nuclei from 6hr old cmbryos (a) and [rom brain ganglia ol female
late 3rd instar lurvae (b-h) ol D. nusura. 1 brain cells, nucle
ol diilerent sizes, including some with low level polytene chro-
mosomes (h), are scen und in Lhese the area of the brightly
fluorescing chromocentre is highly variable, Embryonic nuclei
are  relatively  smaller and  uniform in size, % 2000
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cells but the fluorescence intensity of the ceand nee
regions is not aflected by theirsize variations (Fig. 1).
The cc and ncc sizes in 107 embryonic wnd 125 brain
cell nuclei have been measured.  Nuclet were photo-
graphed randomly from at Icast 5 preparations of
the two cell types. Data on the ce and nee size
ranges n these samples of embryonic and lavval
brain cells are presented in Table 1. These data
~clearly show that in majority of larval brain cells,
the cc as well as nee size 1s much bigger than in em-
bryonic cells.

Since the cc and nec areas in larval brain cells are
considerably kirger than in embryonic cells, it was
of interest to know it the cc and acc areas in 4 nu-
cleus in larval brain huve increased proportionately.
For this purpose, the relative ce ared in cach of the
measuwred nuclews, has been caleulated in terms of

cc area
per cent ¢ urca (ﬁuclear aron * 100
data are presented in Table 1. In the embryonic cell
sample, majority of nuclei have ce arca between
9 and 23 Y ol total nuclear avcu, In 3rd instar
Jarval brain ccll sample, on the other hand, a signi-
ficant proportion (35%) of nuclel have relatively
gmaller chromocentres with relative ce arcas being
only 4 to 8% ol nuclear arca. Interest'ngly, however,
a few nucler in 3rd instar larval brain sample, had
relative co arcu as large as 38, 44 und 689 of the
nuclear area (Table 1),
Relationship between ce and nee areas and their
DNA content -— The considerably larger and variable
and nce arcas observed in the lurval brain cefls
mﬂ:7 be due to a variuble DPNA content in diflerent
nuclei. To check this possibility, the relative DNA
content of cc and ncc regions in dillerent nuclet in
3rd instar larval brain colls has been assessed in-
directly by autoradiography following continuous
feeding of larvae (from hat:hing to late 3rd instar
stage) on *H-thymidine- supplcm\.nrcd food. The
pumbers of silver grains on ce (in 226 nuelei) and
on nce (in 342 nuclet) regions in autoradiographs
were counted.  The areas of cc and nee vegions in
these same nuclel were also measured.  The cc and
nce sizes vary considerably and at the same time
the amount of radioactivity contained by them, as
estimated from silver grain counts, also varics. In
this sample ol nuclei,
silver grains oiL ce vary from 1.4 to 12,5 pm®* and
2 to 42, respectively,  The nee size and the number

and the

the cc size and the number of

of silver grains on nce vary from 7 to 352 pm? and
5 to 140, respectively. A statistical analysis of the
data reveals that for ec as well as nce regions, the
arca is highly positively corrclated with the number
of silver grains over the region (¢ for cc area and
silver grains == -|- 0.85; r for nce arca and grain
counts +0.65). For convenicnce of presenta-
tion, the 225 cc measurements have been grouped
into 6 groups (Table 2). The mean cc arca and the -
mean number of silver grains present over the cc
region In nuclel belonging to one group have been
calculated and are -presented in Table 2. Similarly,
the 342 nuclei from which the nce arca was measured,
have been categorised into 8 proups on the basis of
their nce size (Table 3) and the mean arca and the
mean number of silver grains on nee for cach of the
sizé classes were calculated.  The grouped data show

TaBLE 2 — RELATIONSHIP RETWEEN AREA AND {1 “Hea
THYMIDINE INCORPORATION OF CHROMOCENTRE IN DIFFERENT
Nucrir (Grours 1o V1) IN LATE 3R INSTAR LARVAL BRAIN

vivo

GANGLIA QF D, nasuly
No. of Chromocentre arca  Autoradiographic
Group  nuclel (um?) grain density
Range Meanr  Ruange  Meand: SE

1 49 1.0—2.0 1.75 212 6.5+0.1

1 75 2.1--4.0 3.15 223 9.0-:0.4
11 o4 4.1—06.0 4.82 521 13.94-0.5
v 25 6.1—8.0 7.00 6—42 19.041.2

\Y 7 8.1-—10.0 9.00 1828 22,04-1.3
Vi 6 10.1—12.6 1130 16—33 22724

TapLe 3 — RLLATIONSHIE  BETWLEN  AREA AND i vivo *H-
TUYMIDINE  INCORPORATION OF NON-CHROMOCENTRE REGION
N DrrereNT NucLn (Grours Y To VI N Late 30 INSTAR

Larvat, Brain GaNGLlA OF D, nasuta
Group No. of Non-chromocentre area  Autoradiographic
nuelei () grain density
Range Mean  Ruange MeanSE
1\ 17 520 16.0 5—41 16.6:12.1
I 63 21—40 31.5 6—52  24.9+41.1
i 79 4100 493 12140 39.74:2.2
Y 66 61—80 694 17—84 47.041.9
v RE:! 81—100 87.4 9—106 50.4-+3.8
Vi 27 100120 1063 21—106 51.5:4:3.8
Vil 28 121—160 1393 28-—135 73.0:4.6
Vil 23 101—352  198.8  21—126 76.04-5.1

TABLE 1 — HELERO- AND EUCHROMATIN CONTENT IN G (1R OLD EMBRYONIC anbD LATE 3kp InsTar Larvar BRrain

CrLes or

% Nuclei with dillerent size classes of

D. nasuta

% cc oarea cC ared
Cell {ype No. ¢l nuclel ceoarea (wnt?) nee area () nuclear area
0.5 1.6 2,6 3.6 2.0 1.0 21.0 41.0 4.0 9.0 14.0 19.0 24.0 290
1o 10 1o 10 1o 10 to 10 Lo 1o 1o o to to
1.5 2.5 3.5 8.7 10.0 20.0  40.0 ubove 8.0 13.0 18.0 23.0 28.0 8.0
Embryonic 107 52 45 3 0 71 29 0 0 2.5 345 380 200 50 0.0
Lacval brain 125 i 20 38 41 4 23 48 31 350 350 180 7.0 25 253
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that both in cc and nce regions, there is a very high
positive correlation between the area and the degree
of 3H-thymidine lubelling and thus as the area (of cc
~or nce) increases, the mean number of silver grains
recorded over these regions afso increuses (Tables 2
and 3).
+ From these preparations, the %cc labelling indices
no. of silver grains on c¢
(no. of silver grains in nucleus
the 226 nuclei in which the giains on cc as well
as nce regions were counted, have been calculated.
In these nuclei, the 9 cc labelling indices viry over
a wide range from 6.2 to 71.2%, with 21 9] nucle
in 5to 159 range, 60% nuclei in 16 to 259 range,
169 nuclei in 26 to 35% range and 3% nuclei from
369 to 719 range. Thus it scens that the relative
uptake of *H-thymidine in cc and nce regions of
different nuclei during the larval development period
has varicd widcly
In the autoradiographic preparations of /in vive
labelled brain ganglia, a lew polytene nuclel were
also seen.  All of them were heavily  labelled but
significantly in all those polytene nuclei where the
cc could be clearly identified, it was (ound to be
completely unlabelled and relatively small,

Paiterns of replication of hetero- and cuchromatin
in late larval brains — As mentioncd i Materiel
and Mecthods, in this set of experiments, the bruin
ganglia were Jabelled in witro with fH-thymidine
-~ for 60 hr and were cither immediately processed lor
chromosome prepacations (0 hr sumple) or were
chased in isotope-free medivm for 24, 48 or 66 hr
belore being processed Tor chromosome prepayations,
The autoradiographs of tiese preparations revealed
different types of libelling patterns i different in-
terphase nuclel.

!The awtoradiogranhic labelling patlerns on infer-
phase nuclel in the four swmples have been charaet-
terised into 4 types, viz. (1) unlubelled—with less tiun
Sisilver grains on cc or nec regions; (i) completely
labelled—with more than 5 privns on cc as wetl as
nce regions; (iii) cc lubelled--with more than 10
graing on ce but loss than 5 grains on nze region,
and (iv) ace fabelled-—with less than 5 grains on
ce region.  The data on the total number ol nuclei
examined and the frequency of the dillerent pat-
terns of labelling on interphase nuclet in the 4 sam-
ples are presented in Table 4 and some examples
from the 0 hr sample are presented in Fig. 20 1t
is scen that in all the 4 samples among  the labellzd
nuclel, most had labetling on their ec as well s nee
regions (completely labelled type), but some nuele
were also scen 1n which cither only the ce or only
the nce region was labelled (Table 4 and Iig. 2).
The frequency of completely labelled nuclei remains
nearly the same except in 66 hr sample in which it
goes down. Nuclel with only nce region labelied
are less frequent than the ce fabelled type (Table 4).
Furthermore, it is wso ol interest to nofe that in
some of the complelely labelled type nuoclei, the co
appeared to be more heavily Jabelled than the nee
region (Fig. 2j-1).
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Discussion

"We have analysed the relative content of hetero-
chromatin and cuchromatin in larval brain cells of
D, nasurg. Heterochromidin in D, nasuia account;
for about 40%, of mciuphase chromosome length
and ull the heterochromatic  regions  condense
together in interphase nuclei to form a compact
chromocentre which can be casily demarcated by
fluorescenee  staining'®. This distinet organization
of hetero- and euchromatin in D. nasura  makes
it very convenient to measure the ce and nee areas
of & nucleus. The projection method used to
measure the arca of nucleir components gives faicly
well reproducible  results. . The  measurement  of
absolute and relative arcas of ce and nee regions in
different nuclet by this method reveals that embryo-
nic cells have relatively less variable and smaller cc

TABLE 4 — FREQUENCILS OF PN FERENT LABELLING PATTLKNS OF

INTERPHASE NUCLEL AT DRERENT TIME INTERVALS AFTER 01

vitro SH-THYMIDING LABLLEING OF LATE 3RD INSTAR LARVAL
Braiv GaNGLIA QF D, nasuta

Total Labelled  Frequency (97) ol ditlerent
Sample  nucled nuclel patierns
(hr) observed (%) (among labeted  nuclel)
nee ce Cemplelely

labelled Libelled  labelled
0 2304 41,3 1.95 10.86 87.19
24 9311 36.9 4.03 14.35 81.02
48 6313 44.3 2.25 16.05 31.09
60 3021 209 4.07 19.03 76.28

Fig. 2 — Representative examples of autcradiographic labelling
patterns of interphase nuclei {rom the o hrsamiple after €0 hr
in vitro *H-thymidine labeliing of late 3rd instar larval beain
panghiv: of D pasura. Note the exlensive variations in chio-
mocentre and nuclear sizes,  a-e——nuclel huving stlver grans
only on their chromocentre region (arrows). f-i-—nuclei having
Lubeling of the non-chromocentie region only; the chromoccniae
(arvows) is wotally unlabelled. j-m—--nuclel with both  chro=
mocentre and non-chromocentre region  lubelled:  howeser,
note the heavier labelling of chromocentre (arraws) inj-b x 1250
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and nce arcas, while larval brain cells have more
vaniable and larger ce and nee regions.  Furthermore,
the relative ce avca in dilferent cells in larval brain
is not the same as in embryonic cells.  These charac-
feristic variations in ce and nee arcis in brain cclls
appear to be duc to quantitative changes in DNA
contenl in dilicrent nuclel. The chromocentre in
all interphase nuelei of D. nasuta remains very con-
densed and shows similarly bright H-{luorescence
irrespective of its size; this suggests that the larger
cc ared seen i many ol the brain cells s not due
to a decondensed state. In several other studies
also™ 1%L gt s been suggested that the arca of the
heterochromatic vegions in interphase nuclel is
directly related fo their DNA content with the two
parameters very often showing a parallel increasc.

The cuchromatic regions of a nucleus  wndergo
considerable variation i size in relation o meta-
bolic activitics wnd cell eycle dependent conden-
sation and  decondensution cvents.  As micisured
in the present analysis, the size of nucleolus may
also introduce variations v the nee arca,  Never-
theless, the exfent of variation (from less than 5
pm® to more than 300 wm?, Tables | and J3) in nee
arca in different brain cell nuclet is unlikely to be
explainable only on the basis of degree of conden-
sation and metabolic activities; o variable cuchro-
matin content also appears to be a cause {or the
widely varying nuclear size in brain cells,

The autoradiographic data fromu in vive labelled
brain cells provide dircet support for the presump-
tion that the increases in cc and nee arcas in different
nuclel is, at least n part, due to increase in DNA
content of the respective regions.  In general, with
ingrensing arcds of cc and nce regions, the degree
of autoradiographic labelling on respective regions
hag been seen to increase in a corrclated manner.
In this experiment, *H-thymidine was made avail-
able to larvac ail throupgh their development, It
may be mentioned that feeding of Drosophila lavvae
on SH-thymidine- supplemented food and  sub-
scquent autoradiography has been employed in
several studies and these have shown that this pro-
cedure does provide rcliable information on the
replicative status of o piven chromaltin region?s2% 2
ar the relative DNA content of certain chroniosome
regions in different nuclei*® 2, In the present cx-
periment, the period of availability of *H-thymidine
to differcnt larvace and the autoradiographic proces-
sing of different preparations were kept uniform
within the practical limits. 1t may also be noted
that with increasing duration of larval feeding on
8H-thymidine food, the degree of autoradiographic
labelling on dilferent nuclei was found to increase?
and this evidences that #H-thymidine has been avail-
able in the food throughout the larval development
period. The extensive viriation scen in the fabelling
intensity of different nuclei should, therclore, be due
to intrinsic differences in the cumulative uptake of
SH-thymidine in these nuclei.  The wide varitions
observed in the cumulative uptake of *H-thymidine
in different nuclei of 3rd nstar larval brains appeur
to be due to a varying number of ¢ndoe-reduplication

cyele undergone by them. The very high positive
corrclation between the ce or nee arcas and their
degree of labelling in this experiment provides further
cvidence that nuclet with larger ce and/or nee regions
have undergone endoreduplication eyeles and, there-
fore, have a greater DNA content as well as area
(for cc and for nce regions) than embryonic cells
which presumably show only cell cycle dependent
2C/4C variation.

The data on per cent ¢ area and per cent ce label-
ling indices in *H-thymidine-fed larvae indicate that
during endoreduplication cycles, the increase in
DNA contents of ¢e and nee arcas of a nucleus has
not been proportionate since these parameters show
a wide runge ol variability in diffevent nuclei.  While
the data on per cent cc arci would be subject to
gredter methodoelogical errors, the relative auto-
radiographic labelling of ce in different brain cell
nuclei labelled with *H-thyniidine in vivo {or entire
larval period provides more specific information on
the increase in relative content of these two nuelear
conmponents during endoreduplication cycles. 1f the
hetero- and  cuchromatic  regions had  replicated
cqually in all nuclel during the larval development
period, the relative incorporation of: 3H-thymidine
(expressed as per cent ce lubelling indices) should
have remained fairly constant in diflerent nuclel
around a value which would be related to the basic
proportion of heterochromatin in typical diploid
nuclei.  However, the observed per cent labelling
indices show a very wide varlability in parallel with
the per cent ce arca, and therelore, these observations
suggest that the cc and nee regions do not participate
¢qually in the endoreduplication cycles in different!
brain cells of D, nasutq larvae. Nuclel with very
low and very high per cent ce lubelling indices are
presumably related to under- or over-replication,
respectively, of heterochromatin, The present cyto-
logical observations in D, nasute closely parallel
the carliert! cytophotometric data that the brain
cells of Tate 3rd instar lacvae of D. hydei have DNA
content in excess of 2C/4C levels and in many of these
nuclel, the ratio of DNA in hetero-(autonomous) and
cuchro matin is not the same us in typical diploid
nuclei, Thus it scems that an autonomous under-or
over-replication  of  hetero-and  cuchromatin  in
difterent nuclei of larval brains of Drosophila may be
a common feature of various specics.

Further evidence for independent replication of
hetero-and euchromatin in farval brain  cells of
D. nasuta 1s provided by the analysis of autoradio-
graphic labelling patterns in brain ganglia exposed
to ®H-thymidine in virro for 60 hr. In these pre-
parations interphase nuclel were seen in which cither
the hetero-or cuchromatin alone is labelled, That
the restricted 3FH-thymidine labelling of only  hetero-
or cuchromatin scen in sonme nuclel atter 60 hr in
vitro labelling 1s not due to particular culture con-
ditions is clearly shown by similar observations when
the brain ganglic of 3rd instar larvac are labelled
i vivo through food for a period ol 48 hr¥?.  Thus,
the in vitro observed putterns of labelling represent
the normal in vivo replication patterns.  Since the
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duration of in vjtro *H-thymidine availability (60 hr)
was much longer than the presumed average S-
period!®®*:2 ;3 mirotically dividing larval brain
cells, it is expected that under normal sequence of
hetero-and cuchromatin replication, both the re-
gions should appear labelled in nearly- all nuclet
which synthesized DNA during the 60 hr labelling
period. The presence of nuclei with restricted label-
ling of hetero-or euchromatin after 60 hr 3H-thy-
midine availability period may be due ecither to
cells with very long G, and/or G, periods or to auto-
nomous endoreduplication cycles of these two nu-
clear components. * The first alternative appears
unlikely since the larval brain ganglia appear to
have mitotic cell cycles which are relatively brief.
Thus it has been observed that in D. nasuta larval
brains maintained at 24°C, some ¢ells come to 2nd
cycle metaphase within 3 to 5 he'®, Although this
does not totally preclude the possibuity that a cer-
tain population of cells in larval brain may exist
with a very long cell cycle duration, the concept of
autonomy of cndoreduplication cycles of  hetero-
and euchromatin in these nuclel appears to us to
more satisfactorily explain not only the partial

labelling of interphase nuclei as observed in the,

in vitro labelling experiment, but also the variable
relative content of hetero-and  cuchromatin in
different brain cells as discussed above (also sce
ref, 11).

As in salivary gland polytene nuclei, the few poly-
tene nuclei which occur in larval brains skﬁ)w
an underreplication of ¢cc region since it was seen that
after feeding on ¥H-thymidine supplemented food
for the entirc duration of larval development, the
small cc in these nuclei remains unlabelled while
the cuchromatic arms arc heavily labelled. In non-
polytene nuclei of larval brain, on the other hand,
the present analysis and the data of Berendes and
Keyl't suggest that in different cells the heterochro-
matin also participates in endoreduplication cycles
and while in majority of cells, the heterochromatin
lags behind cuchrematin, in some cells it may be
over-replicated.  In non-polytene cells of wing im-
aginal disks of D. nasuta larvae also it has been
observed that there is a disproportionate endore-
duplication of hetero- and euchromatin®®, It scems,
therefore, that in different polytene and non-polytene
cell types of Drosophilu, the endorcduplication cycles
of hetero- and cuchromatin regions arc autono-
mously regulated in a tissue specific manner. The
functional significance, from the viewpoint of cellular
differentiation,of this kind of autonomous regulition
of heterochromatin cndoreduplication remains to
be understood. However, in this context it may
be noted that in their review of satellite DNA and
heterochromatin, John and Miklos® have argued
that contrary to earlicr assumption, each speeies is
not necessarily characterised by a fixed amount of
satellite DNA and they further state ‘that it is this
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variability, so much of an anathema to most investi-
gators, which is of critical importance to cukaryotes’.
I the light of present discussion (also see refl 10),
it may be further suggested that different cell types,
at least in Drosophila, also dilfer in their satellite
DNA (or heterochiomatin) and as suggested by John
and Miklos®® at species level, at cellular level also
the bulk of satellite DNA may provide a modulation
of function not ecasily achievable by regulation of
conventional genes.
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