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1. Introduction
' Poldtoes after harvest are dormant for about 20

dnys. Dormancy can be defined as the zbsence of bud
‘gmwth due to certain chemical and physical condi-
ti-:ms in the tuber. The parameters influcncing this

state are not well understood. However, recent studies
by Tuan and Bonner [1] and also by Rappaport [2,

3] have shown that.termination of bud rest in pota-
tbes is accompanicd by the capacity of the bud tissue
to synthesise DNA. When dormancy is terminated
cither by passage of time or as a result of the applica-
tion of gibberellic acid (GA) or ethylene chlorohydrin,
the awakened buds are able to synthesise new RNA.
These observations led Tuan and Bonner [1] to pro-
pose that during dormancy the genome is repressed
and thus, the DNA and RNA synthesis arc inhibited.
These ﬂ.ndtngs were conﬁrmed by Rappaport and

Wolr [3} :

:Gamima irradiation s employed successfully to pro-

Iong the state of dormancy in potatoes. But how this
itachiéved is not clearly understocd. In an attempt to
study the mechanism of sprout inhibition, it was found
that gamma irradiated potatoes exhibited increased
asparagine synthetase activity [4] . Later studies have
groved that the enhancement of activity is duc to'de
novo synthesis of the enzyme protein 5] . This zctiva-
tion lakes place in the bud tissue also. Further evidence
for the radiation induced transient activation of tem-
Pate activity of potato chromatin is presented here.
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2 Exp;erimental

Potatoes used in these experiments were up-to-date
variety, grown locally, and were freshly harvested. Ir-
radiation was done in a Gamma Cell 220 and 1he tubers
received 10 Krad dose at a dose rate of 1330 rads/min. -
Buds were axcized with a stainless steel tube, 3 mm
diameter, having a sharpened edge. Mon-bud region was
separated using a razor blade. This block was further
sliced into very fine pieces and used for experiments.

2.1. Incomporation of [ 2-13Cfuracil into RNA and
Diva

30 buds were incubated in 3 ml reaction mixture
containing 0.15 pmoles of [2-'* Cjuracil (specific ac-
tivity 137 Ci/imole) and 3 ug pencillin. The reaction
mix ture was incubated for 2.5 hr at 25°. Actinomycin
D conc. was 10 ug/ml. RNA and DNA were isolated
according to the procedure of Tuan and Bonner [1].
RNA and DNA were determined by measuring absorp-
tion at 260 nm and also colorimetric estimation using
orcinol and by diphenylamine reacuon described by
Burton [6], respectively, Radioactivily was determined
in a Beckman liquid scintillation counter.

2.2_ Effect of rime lapse after irradiation on incorpora-
tion of § 2-11C uracit into DNA and RNA
The buds were excised at 0, 5. 15, 22 and 48 lir
afer irradiation from irradiated and control tubers.
Radivactivity and content of RNA and DNA werz de-
termined as described above.
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. Table 1

{2-'*C] Uracl incorporation into DNA and RNA of irradiated
potato buds.
Experiment - Specificactivity -

] (cpm/mg) =

RNA 'DNA

Control _ ) 140 180
Control + Actinomycin D (10 ugfml}) 160 ° 140 -
Trradimied 4375 2260

Irradiated + Actinomycin D (10 pg/ml) 520 1980

Buds were pre-mcubawd for 10 min in the presence of actino-
mycin B and [2 4C| uracil was then added. T...3 pre-incuba-
tion did not in any way affect the incorporation in the exper-

iment without actinomycin D. The eXperiment was commenced

within 5 min after trradiation.

2.3. Incorporation of [ 3H[ thymidine into DNA

50 buds were incubated in 5 m! reaction mixture
containing 5 pCi of [*H] thymidine (specific activity
6780 Ci/mole) and 5 pg penicillin for 2.5 hr at 25°.
DNA was isolated from these buds according to the
procedure by Stern [7]. After preparation the DNA
was dissolved in 5 ml 0.15 M NaCl containing 0.0 5
M sodium citrate and an aliquot was taken for coun-
ting. Mitomycin C was added to the reaction mixture
8 ug/mi level,

2.4, Templaie activity of potato chromatin

Chromatin was itolated and purified from 2xcised
buds according to th: method described by Huang
and Bonner [8] . RNA polymerase was prepared from
E. coli using the procedure of Chemberlin and Berg
[9]- Fraction 3 was used in these experiments. The -
reaction mixture for assay consists of 0.1 pmole each
of UTP, CTP, GTP and [8&!*C]ATP (specific activity
4 Cif7.5 moles). 0.25 gMoles Tris-HC] pH 8.0, 100
p#mote MgCl,, 0.25 umole MnCl,, 3 pmole f-mercapto-
ethanol, RNA polymerase 30 ul, chromatin or calf thy-
mus DNA 0.1 ml, 25 pg DNA and water to 0.5 ml. The
incubation was done for 10 min at 37°. The reaction
was stopped with 5% TCA and the precipitate washed
well and dissolved in 2 N NH, OH. The final volame
was adjusted to 0.5 ml. Aliquots were taken for coun-
ting. A blank without RNA polymerase or chromatin . -
was always run parallel and blank counts were sub-
tracted. Without DNA the enzyme showed 0.5 pgmoles
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Fig. 1. Eﬂ'ﬁ:‘l of time lapse after irradiation on the Incurpora—
tion of [2-'"C|urscil into PNA and RNA. Details are described
under Experimental.

nuclcotlde mco;:oralmn

For determining the changes in template aclmty
of the potato chromatin after gamma irradiation
chromatin was isolated and purified from buds at dif-
ferent time intervals viz., 10, 30, 60, 120, 180, 240

min after irradiation and theu template actmty was -
determined. -

3. Results

Dormant potato buds have v;:ry limited capacity -
for both DNA dependent RNA synthesis and DNA

. meplization [1]..Irradiation at sprout inhibiting dose -

enabled thern to synthesise both RNA and DNA (1able
1). Supplementation of actinomyein D at 10 ug/ml
level in the reaction mixture inhibited RNA synthesis
by 90% and DNA synthesis by about 10%. The RNA
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IV . Table2 o
[P H] Thymidite incorporation into DNA of potato buds.

el

Exporiment " Total activi- DNA con-
O - oo Lo [ ty (‘:]Jml Eﬂt(y.g per
el - . bud)y
Coprol . ' - 130 2
uradinted ' . 2800 It
[madiated + mitoreycin C (8 pg/mi) 90 ts
imadiated (2.5 hr) ' 250 10

The incubation period was 2.5 hr. Irradiated (2.5 hr) indicates
that buds were exeised from potatoes 2.3 hr afier iradiation
ead ibken incubated with |*H] thymidine.

synthesised in potato buds due to irradiation, represent-
o, therefore, the transcription of genetic material of
poiato genome. Since the function of irvadiation was
fo k=ep the tissue in a quiescent state for a longer time,
this activation of the genome may not be expected Lo
kst long. An experiment was designed to study this
sspeci. The buds were excised from potatoes at vary-
ing time intervals after irradiation and their ability 10
mcorporate [2-'*CJuracil into their DNA and RNA
was tested. The incorporation of uracil radioactivity was
maximal within 2 hr after irradiation and a fast

decline in synthesis was observed (fig..1) afterwards.
The buds from control tubers did not show much in-
corporation. In order to confirm that irradiation also
activated DNA synthesis for a short time incorpora-
tion of [*H] thymidine into DNA was determined
(table 2). Irmadiated buds were capable of incorpora-
ting thymidine into their DNA whereas control or ir-
ndiated buds treated with mitomycin C, a known in-
hibitor for DNA replication [10], did not exhibit any
incorporation. When buds were isolated 2.5 hr after
iradiation very Hitle incorporation was observed, al-
though the DNA per bud showed an increase.

.The increase in RNA synthesis might be attributed
{0 a number of factors like increase in RNA polymer-
ase.activity, increase in pool size of nucleotides or de-
repression of the genetic material by irradiation. The
chromatin, when isolated from buds excised immedia-
lely after irradiation, was highly active in the synthesis
of RNA (table 3). On comparison with calf thymus
DNA, the chromatin showed 85% activity.

" -+ Since the buds were unable to incorporate uracil
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Table 3
EfTect of gamma irradiation on 1he template activity of potato
chromatin.

Source of DNA (25 ug} (nmoles of [¥C]ATP

incorporated into RNA)

Calf thymus 5%
Chromatin from
a) Unirradialed potataes 0.0
b) Imadialed polatoes 4.5

Details of the experiments are given under Experimental.

Table 1
Template activity of ihe chromatin Isolated at varying time
imtervals nfter irradiation.

Time after which chromatin {amoles of ["C] ATP in-

was isolated corporated into RNA)
{min)
10 4.7
30 4.5
&0 . 1.8
120 ' 0.0
180 0.0
240 0.0

Amount of DNA in all cases was 25 ug.

efficiently into RNA and DNA 2 hr after irradiation, the
temnplate activity of the chromatin isolateG from buds
at varying time intervals was examined (table 4). The
synthetic activity was campletely impaired at 2 hr.
This suggested that chromatin lost its ability 1o act as

- template for RNA synthesis, therefore, it was repressed

again.

4. Discuﬁsimp

Potatoes ar in a state of active metabolism during 2
short lime interval after irradiation. The respiratory
rate as well as inetabolic activity of the potatoes in-
crease within 24 hr after irradiation [ 11}. During this
period the tubers are capable cf de novso cynthesis of
asparagine synthetase [5] . This activity reaches a max.
fmum In 5 hr in the excised bud tissue, which corre-
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sponds well with the general increase in pro tein sy n-
;=thesns atterrmadlatmn*--"l‘hu it: : ithe’

1ntcrtcmnc<, wsth DNA synthems is one’of the pnmary
cffects of radiation. {17—-14] On'the contrary there.
are veports of an increase in DNA content of i mamma-
lan cells on Xeirradiation [15 lﬂ Morc reccntly an
accelerated DNA svithesis in omon roat’ afte: Xeivra
diation is observed by Das and Alfer [17]. Their fin-
dings show that DNA replication continues atter itta-.
diation and that the genetic material can be activated
by irradiation. This activation can lead to a sequence
of events which terminates in the formation of mRNA
and new proteins. On the other hand, there is evidence,
that higher doses. i.c. 50 Krads and above, can inhibit
the template activity of chromatin from sugar bect
tissue §18].

After irradiation of potataes with sprout inhibiting
dose of 10 Krad, active synthesis of proteins ensucs
within 3 to 4 hr and continues till 6 to § hr |51, where-
as the [**C)uracil incorporation starts almost imme-
diately and terminates within 2.5 hr. It is possible that
some of these proteins may have specific function and
act as repressor tor the synthesis of key enzymes in
the sprouting process. In recent years there is moun-
ting evidence for the hypothesis that proteins play the

part of regulators [ 19, 20} of gene activity. Many work-

ers §21--23] give importance (o histone as regulators,
The nuclechistone complex of ¢chiumatin in which
DNA is fully complexed with histone is inert in sup-
porting RNA synthesis, The transient activation of
potato chromatin and the consequent synthesis of
RNA and protein is of interest in the sensc that it is

an ideal systeni te study the regulation of cnzyme syn-
thests,
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