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INTRODUCTION

Actinomycin D (AMD) is frequently
used (o elucidate the structure and
function of the nucleus.  The selective
caction of AMD on the DNA-depen-
dent RNA polymerase (Reich and
Goldberg, 1964) has been utilised in
numerous studies to examine various
aspects of nuclear transcription ; in
addition to being used as a metabolic
inhibitor, tritium-labelled  Actino-
mycin-D (*H-AMD) has also
used as a probe for locating small
amounts of DNA (Brachet and Ficq,
1965) as well as to assess the transcrip-
tive activity of DNA (see Sieger
et al., 1971). A few studies on the
TH-AMD binding capacity of cu- and
heterochromatin have suggested that

been

the transcriptionally inactive condensed
chromatin binds less or no 3H-AMD
as compared to the active cuchromatin
(Brachet and Hulin, 1969 ; Ringertz
and Bolund 1969 ; Berlowitz et «l.,
1969). On the other hand, Simard
(1967), Desai and Tencer (1968) and
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Sieger er. al. (1971) have reported
equal or more binding of #®H-AMD to
the condensed chromatin compared to
the disperse  euchromatin, In  the
present studies, ¥H-AMD binding in
different regions of polytene nuclei of

Drosophila  melanogaster has  been
examined by EM autoradiography.
This system presents special interest

since as shown earlier (Lakhotia and
Jacob, 1974b), the constitutive
heterochromatin in the chromoccentre
region ol these nuclei includes both
transcriptionally inactive (the alpha-

heterochromatin)  and active  (the
beta-heterochromatin) - regions.  As
such, an analysis ol the relative
binding of *H-AMD in these two types
of constitutive heterochromatin - and
the cuchromatin regions  would  be

useful.
MATERIAL AND METHODS

Salivary glands [rom the late third
instar larvae of Drosoplila  melano-

gaster were used for these  studies.
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Excised salivary glands were incubated
i dark in Drosophila ringer solution
containing  SH-AMD (50 xCi/ml;
specilic activity : 2,97 Ciy/mM) for 20
min at room (cmperature and the
glands were immediately fixed either in
acctomethanol (I 2 3) for 30
2.5%  glutaraldehyde following the
technique described earlicr (Lakhotia
and Jacob, 1974a). TIn either case Lhe
glands were post-fixed in 19

min or

osmium-

tetroxide and the ultrathin sections of

glands processed for EM autoradio-
graphy by the routine technique
(Lakhotia and Jucc-)b, 1974a). The
preparations, coated with Ilford L4
emulsion, were exposed in dark at 4°C
for 16-22 days and were developed in
Kodak DI19b for 3 min at 17°C. The
preparations were examined in an ARl
EMG clectron microscope at the Insti-
tute of Animal Genetics, Edinburgh.
The grain count data, presented here,
were taken from EM autoradiographs
exposed for 22 days.

OBSERVATIONS
SH-AMD

A. Eflect of the fixative on
binding

It has been noted that after fixation
in accetonicthanol, the labelling in the
autoradiographs of *H-AMD incubated
glands is very poor and generally non-
specific. In  contrast, the glands
incubated in 3H-AMD and fixed in
glutaraldehyde and processed further
i the same way as the acetomethanol
fixed material, show very good and
specific labelling in the EM autoradio-

graphs. It, therefore, scems  that

acetomethanol  lixation somehow
removes the “H-AMD bound to the
DNA during the previous incubation.

In (he following, only the data
obtammed (rom glutaraldchyde and

osmium-tetroxide fixed glands have

been considered.

B. Patterns of *I-AMD binding in
differen{ regions of polytene nuclei :

In glutaraldchyde lixed glands, the
TH-AMD binding, as visualised by

silver  grain  localisation in EM
autoradiographs, was restricted (o
nuclear regions.  In  general, the

electron dense band regions show more
silver grains than the interband and
puft regions (Fig. 1). Occasionally,
silver grains were also seen over the
nucleolar in the sections.
The ““nucleolar scgregation” ellect of
actinomycin D (Simard et «l., 1974)
was quite apparent in  the present
material (Fig. 2A-D.) In the chromo-
centre, grains were seen to be located
on both the alpha- and the beta-
heterochromatin regions (Figs. 2-3).
In order to compare the relative bind-
ing ol *I-AMD i cuchromatin (band,
puff and interband regions included)
and the alpha- and beta-heterochro-
matin regions of chromocentre, an
empirical method of grain density
analysis has been adopted (for details
of the method, sce Lakhotia and
Jacob, 1974b). Silver have
been counted in the enlarged prints on
the alpha- and beta-heterochromatin
arcas, as also on a randomly - selected
cuchromatin area in the same print.
At the border of the alpha- and

areas seen

grains
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Figs. 1-3
EM auwtoradiographs of ultrathin scctions ot D, mefanogaster larval saliveay glands
labzlled in vitro with *H-Act'nomycin D and double fixed with glutaraldehyde and osmium
a-=alpha-heterochromatin g
sceretory granujes,

tetroxide
nu =nucleolus ; sg

Part  of  « nucleus showing  the general
pattern ol labelling in cuchromatin of poly-
tene nuclel,  ‘The electron-dense bands show
greater Jabeltling compared to the interband
and pulf regions,  x4.000.

b-=b:ta-heterochromatin g

ne==nuclear cnvelope ;

beta-heterochromatin, a “‘peripheral”
zone, encompassing a 1600A wide band

on cither side of the border, has been

connidered separately o take  info
account the limits of EM autoradio-
graphic  rvesolution  (Lakbhotin  and

Jacob, 1974b).
from 20 diiferent 1M autoradiographs
obtained from different salivary glands
are presented in Table .
these 20 chromocentre
region included both the alpha- and
the beta-heterochromatin areas, It is
obvious from the Figs. 1-3 and the data

The graim count data

in each of

prints, the

presented in Table I, that the different
regions of polytene nuclei bind *H-

Fig. 2A-D

Serial s:ction ol a nucleus  through the

are alsn sezn over the nucleolur regions,

chromocentre

there is a clusier of arains on the alph-hzterochromatin,
shows as much labzling as the zuchromutic regions in the nacleus,
typical “segregation’ effect as a result ol actinomyvein 1) treatment,
x4,030,

region  and  nucleofus. In 2A,
The beta-heterochromatin also
I'he  nucleofus shows
In 2D, silver grains



AMD (0 the same exlent.
and the

The alpha-
beta-heterochromatin - show
stmilar grain density to cach other as
well as to the general cuchromatin
regions.

Although a grain  deasity

analysis of the degree of labelling on
bands, interbands and puils has not
been done, 1t scems generaltly, that the
dense bands show more labelling  than
the puff

regions.

disperse and interband

Fig. 3

of a nucleus showing
the alpha-hetrochromatin,

Part labelling  over

beta-heterochro-

matin and cuchromatin regions. o all the
regions  (he  prain-density  aprears (o be
siilar. x6,000, L
DISCUSSION

The *H-uctinomycin > binding

capacity of different regions of the live
polytene nuclei of late third
larvae of D. melunogaster has becen
analysed by EM autoradiozraphy.  Of
the two fixation methods

mstay

different
been
BH_
AMD since very poor and unspecilic

followed, acetomethanol  has

found to cause loss of the bound

labelting was seen after (his fixation

method. Glutaraldehyde fixation

resutted movery good and  specilic

labelling.  The mechanism underlying
acetomethanol  in
removing bound AMD is not clear but

it may be of interest ta note here  that

this  cellect  of

acctomethanol treatment s routinely
other agents
Mustard,  “Hoechst
332387 fluorescent dye ete, which are
probubly intercalated in the DNA
double helix  (Comings et al., 1975)
like AMD (see Harvold, 1972). Possibly
a similar mechanism is involved in the
HE-AMD us a

acctomethanol fixation.

used to remove several

like Quinacrine

removal of result of

Asnoted in the Introduction, the
carlicr data on *H-AMD binding in
condensed and
disperse (cuchromatin) chromatin are

not uniform.

(heterochromatin)

However, Sieger et al.
conflicting
data, have suggested that the faculia-

(1971), considering these

heterochromatin
this

heterochro-
HI-AMD in

constitutive

tive and constitutive
(Brown, 19606)
respect—the

may difler
facultative
nutin may fail o bind

condensed state while the

heterochromatin may bind as much as

the cuchromatin  irrespective of its
condensed  state. The  present data
seem to be inoagreement with  this

mterpretation of Sweger er. al. (1971),

The chromocentre heterochromatin
in the polytene nuclet of Drosophila is
of the constitutive type.  However,
within this region, two distinct zones
central

can  be distinguished—the

alpha-, and the peripheral betu-hetero-



TABLE |

Analysis of silver grains in different areas of the chromocentre and cuchromatin

alter fnvirro lubelling with *H-Actinomycin D

Region Totul
Arca
e
Alpha-heterochromatin 337
Betia-heterochronvatin 11043
Peripherul zone 39.7
Euchromatin 938.2

Total Average no,
no. of grains/100
grains ot

6 1810
18> 16.75

7 17.63
155 16.17

(data collected from 20 different EM autoradiographs)

chiromatin (Hewz, 19345 Lakhotia and
Jucob, 1974h).  The alpha- and beta-
heterochromatin difTer not only with
respect to their repetitive DNA content
(Rae, 1970, Gall ¢r al., 1971), but
also i other featuyes of their organi-
sation,  The alpha-heterochromatin s
much more condensed than the beta-
heterochromatin and fails to replicate
i polytene nucler while  the  beta-

heterochromatin polytenizes  with
cuchromatin in the nucleus (Gall et af.,
1971 5 Lakhotia, 1974).
the alpha region is completely inactive
beta-

active in

Furthermore,
i transceription  while  the
heterochromatin is highly
transcription in the
polytene nucler (Lakhotia and  Jacob,
1974b).  However,
structural and organisational differenc-
¢s, the present study shows that their
SII-AMD binding capacity is similar
and 1~ as much as the typically cuchro-
matic regions. Within the cuchromatic
regions, the transcriptionally active
pufl and mfterband regions do  not
bind “HAMD than the con-

sabivary  gland

inspite ol these

more

densed wnd relutively inactive  band
regions ; on the contrary, the bands
seem too bind more.  These  results
seem to suggest that in the polytene
nuclet, the *H-AMD binding capacity
is nol related o the  transcribing
activity ol w given vegion, rathier 1t

may be related to the DNA content,
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