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Abstract

The studies described here will show that after gamma irradiation the dormant bud tissue of potato
ehibis a transient metabolic activation. During this period of active metabolic state, the tissue
s capable of synthesis of DNA, RNA and protein. Apart from this there is increased utilization of
arbohydrate for the production of the energy source ATP, to meet the demand for these processes.
The site of active protein synthesis during this transient phase of activation has been recognised as
mcki of the bud tissue and the synthesis of new proteins of the nuclei takes place within one to
™ hours after irradiation. The synthesis of nurlear acidic proteins was increased to about 3 to
Yol ‘,h"i“g the activation period compared to unirradiated bud tissue. The increase in acidic protein
53_'01135!5 lasted for 44 hr. During the time there was no synthesis of histones. The synthesis of
ﬁm started only 7 hr after irradiation showing about 10 fold increase over the control bud tissue.
. ITease in the concentration of non-histone protein prior to active RNA synthetic phase (21hr)
“egwtive of their involvement in the metabolic activation ensured after gamma irradiation.
ln‘at_iiation adversely affected the JTAA synthesising system and the production of IAA.
" with low concentrations of IAA within 6 hr after irradiation could restore the IAA

Il.'tatrm
"€ capacity as well as reversal of sprout inhibition.
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o g, 9'1:!?;;}0&5 Tepresent a major food crop and the production per annum averdges
0N tonnes.  The harvested tubers do not sprout and spoil for a long
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period of time although all the necessary external conditions ljke Moistyr,
)

rature and air exist for this proccss. Tl}is s_pecial charac}er of Potatoes 1 oy
dormancy, enables the cquitable dlstnbt_ltlon in good physical conditiop Eore
gradually over a period till dorma‘ncy Is over. The length of dormancy i Uiz,
genetically and it varies frem cultivarfo cult.war. Once dormany is b
sprout and they become unfit for t.‘:onsumptlon. Out of the many methods
controlling sprouting in tuber, extension of cl_ornifa.ncy by exposing the tubers 1 L
- radiation has received considerable atfention in recent years. Since the Plong,
discovery of Sparrow and Christensen'l on t{he .efﬁcacy of gamma irradiatio, to :l j
sprouting a considerable amount of investigations l}as gone into the undcrstanding[,:
the biochemical changes brought about by gamma uradiation which culminated iml:
inhibition of sprouting of potatoes. Since no comprehensive 1eview m“%
all these observations is available in literature, an attempt is made in this py,
compile all available information on this subject and propose a plausible hyppy
on the mechanism of radiation-induced dormancy in potatoes.

2. Metabolic changes

2.1. Respiration and carbohydrate metabolism

Sussman? was the first to study in detail the biochemical changes induced by o
irradiation. He found that upon gamma irradiation, oXxygen uptake as well & (0.
evolution enhanced and r:ached maximum in 24 hr and this increased resprs
rate was sustained for onc or two weeks. A six-fold inciease in the respiratory i
was observed over control in certain potato varieties. Thus he concluded that &
of the primary changes caused by iiradiation is this increased espiration ™
Irradiation (was found to augment the accumulation of sugars, especially sm:mfvt'_#’d
an increase was observed in lactate dehydrogenase and polyphenol oxidas actve
by Schwimmer eral®. They have also showed a 309 activation of starch phosph”
lase over control tubers on storage at 21°C. Rubin and Metlitsky' hav fﬂpﬁ
an increase in sugar concentration on gamma irradiation. Ussuf and Na{r'

shown that the immediate effect discernible after irradiation at 10 krad is the ™0
in respiratory rate to about 2 to 3 fold at 24 hr which sustained for 3 days iy
declined to the level of control in Kufri Chandramukhi variety of potatoe Slgam,
room temperature. The levels of reducing sugars also showed an Increase .
trradiation also caused 259 increase in starch phosphorylase activity which ij‘

24 hr. The increase in sugar was due to the activation of phosphorylast anhaif 3
ponding increase in phosphoglucomutase, which supplied glucose-ﬁ'Ph"Sphw J
abundance for utilization through glycolytic or pentose—-phosphaw 11’3;r palh“ﬂ
number of investigators have confirmed the operation of Emdcn-Mﬁyerh?mion st
as well as pentose-phosphate pathway in potato®=*. The increased rgsptr - 49
observed may be due to accelerated functioning of the tricarboxylic acid & |

-

: ) qtion ¥
¢an satisfy the requirements of energy for the recovery of tissuc from radi!
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ced functioning of Kreb’s cy:cle is f:vident fromthe observati
Mcnha JuC.-acetate was more ei:ﬁmently InCorporated into major organic acid
wair* the! -'1 citric and malic acids. A 1apid turnover of the label was fo; s:j of
'rr;di’ttion. According to Rubin and Mikkeva® irradiation tesultzd 12
rsed «viochrome oxi_dasc activity of the mitcchondiia but no increase n poly-
ﬂﬂ&m or peroxidase activities was obseived. Studies by Jaaima® on the

g icradiation and the capacity of potato mitochondria for oxidatjve
0 o showed that mitochondria i1solated fom 14-15 kjad irradiated potatoes

et .unccupli ng. The P/O 1atio with succinate was 2 and with malate was 3
o s surmised that an InCrease in respiration observed at 10 kiad inadiatim;
-thue - an increased rate of utilization of respiiatory substiates coupled to phos-
s

shorylation of ADP.

1. Amino acid metabolism

The nitrogen metabolism of potatoes 1s of utmost importance since it has a close
haring on the development, differentiation and breaking of dormancy. The free
amino acids of potato contribute the major portion of nitrogenous constituents and
deir concentration changed at various stages of development and maturation!-22,
There are only very few reports on the effect of gamma irradiation on nitrogen meta-
lism in potatoes. Studies by Jaarma' on the relation between proline content and
grouting of potatoes showed a translocation of proline to the site of the buds as the
wbers began to sprout. On irradiation with gamma rays the proline content decreased
in the tuber. The finding prompted her to suggest that irradiation-induced extension
of dormancy may be due to curtailment of proline synthesis or depletion by irradiation.
?he also observed’® a decrease in glutamic acid and corresponding increase
in 7aminobutyric acid in 10 krad irradiated potatoes. The effect of gamma irradiation
o the free amino acid content was examined by Fujimaki et a/®® who found that the
wntent of almost all free amino acids in potatoes changed and after 105 days of
Sorage th'ff.t'.liI:llwf:nc:es were normalized. The studies by Ussuf and Nair® on the level
:mg;i:::?lo acids sh(?wed an, interesting pattern. T wenty-'four_ hoursoafter 10 kr'ad
%, thre tTE Was an Increase in the concentration of aspartic acid (45 /{{) _asparagTe
"",L_ ac;:im;: and serine (6%), leucine (50%), lysine (lSp %)_and arginine (170 o)
i ofcreas?d to tbaut 20 % 'Apart from glutamic ac:c_! a dec:;ease In tlhe
erved Amoul:;oll;le (50_4), mf:th.lOl"llne (45%) and phenylalanine (6:3 A)_we:e a S(i
Wiy decreaced sticil ;;rolme and valine a_lso showed recovery, g}utanuc a;:lflcconie?e

o aming acid further. The studies on the incorporation .of 2V C-aceta
S established the pattern obseived by chemical examunalion (fig. 1).

The

Incr ; . '
tiept " Was observed in all amino acids derived from Kreb's cycle intermediates
" glutamic aciq.
2'3 A .
gy
'lhimf""ne ﬂnd IySI'HE bfo_synrhest
tase in , ) |
Eby Bmma Fé¢ amino acids can be either due to the breakdown of potato protein

rradiat; . : 10~
- Aiation or due to their synthesis from their precursors. Radio
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Fic. 1. Radioautographic study of the incorporation of 2'*C-acetatc into varios free aminae
of potatoes 24 hr after irradiation compared with control sample. Identification of the spots v du

after preparing a two-dimensional chromatogram of standard amino acid mixture under iz
conditions.

autographic studies® after incorporating 2'C-acetate into free amino acids s |
that there is incorporation of acetate into lysine. Thus there is a possibilfy
de novo synthesis of these amino acids from their precursors formed as aresalt o
alteration in the metabolic activity in gamma-irradiated potatoes. The exisl}'ﬂfffj
arginine synthetic pathway involving K ebs—Henseleit cycle enzymes was nfr®
from the findings on the incorporation of NzHYCO, into arginine USiﬂga“‘nﬁ
system. Gamma irradiation activated the arginine synthesis to about 4 fold owr
control and the maximum was at 6 hr after irradiation. The activation ¥
dependent showing maximum at 25 krad.

The major pathway for the biosynthesis of lysine in higher plants has beﬁnrmw
as diamino-pimelic acid pathway. The presence of the enzyme catalysing Iolbﬂ
step in lysine biosynth-sis, namsly, diamino-pimelic acid decarboxylas l!afl;iaﬁ“
demonstrated i1 potato tissue. The existence of the enzyme activity 3}“* 54
by gamma radiation have been demonstrated in the potato bud “'S?ue' i
irradiation enhanced the enzyme activity to about 4 fold and the activation p
dependent because the activity increased linearly up to 13 hr to reach 3 ﬁ W‘"ﬂ
level. The activation was also dose-dependent and maximum activation wasadi 8
between 10-25 krad which was the sprout inhibiting dose range - rﬂf‘dd‘
?f ﬂ{e enzymes involved in the biosynthesis of these amino acids co™
irradiation-induced increase in the amino acids as biosynthesis;
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e Jgnine ammonia lyase synthesis and metabolism of phenols and phenolic acid

1§ Phe : :
4 Jgnine M monia lyase _(PAL) ca-.talgsmg the reaction has a central role in the
Phcngolism henolic acilds“*m. This 1s .the ﬁr'st enzyme in the pathway for the
m;zuctioﬂ of phenolic acids and phytoalexins which are responsible for the healthy
};owth of plant tissues

yaN 7\

“ N, PAL u + NH;,
| _—
\/._CHE-CH-—COOI-I N\ /—CH=CH—CO0H

The observation that there i§ a flecrease in phenyla..lanine content (63%) as a result of
irradiation hinted at the activation of PAL. Studl.es by Pendharkar and Nair® have
jemonstrated the activation of PAL as a resu.]t_of irradiation of whole potatoes. Un-
radiated potatoes showed negligible PAL activity. However, as a result of irradiation
e activity was found to be induced in whole potatoes. This induction of activity was
2ot uniform throughout the tuber but was mainly in the cortex tissue, while paren-
chyma tissue did not show any induction at all. In the cortex tissue the induction was
nore in bud tissue (Table I). Potatoes on irradiation at 10 krad dose exhibited the
maximum PAL activity at 3 hr after jrradiation when stored at ambient temperature.
On further storage, the activity was found to decrease rapidly in the first few days
followed by a very slow decrease during subsequent storage period up to 6 months.
The maximum activity observed at 3 hr was about 20 fold of the original activity
befors irradiation which declined to 3°5 fold after a week. The formation of free
NH, in irradiated potatoes corresponded well with the increase in PAL activity. It

Table I

lnduction pattern of PAL in various tissues of gamma-irradiated potato tuber

—_—

Tissue PAL activity per g tissu€

Unirradiated I[rradiated

L. Buds (cortex tissue) 18 360
2. Cortex tissue

(but away from buds) 18 155
},.

Central puly 16 14

(Parenchymatous fissye)
¥/
The 1
by ng ples were excised 3 hr after irradiation. PA
P hoyr f and Nair® and PAL activity is expressed as nmol

under standard assay conditions,

L was isolated and estimated as described
eg Of (ranscinnamic acid formed
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'« also established that the increase in PAL activity by gamma iy,

: diatjg
activation ol the existing ecnzyme and the rest of it by g !‘-'wasm‘t'

1o hovo sythSis. :
The induction of PAL activity caused variation in the steady  stage -
and chlorogenic acids in irradiated pota.toes. The concentrationg of the of g,
acids increased to aboutas 50-60 % within 24 hr after irradiation There w:su o
fall and within a week the concentrations were 60-80 % of that of Unirradiageg 3 g
(fig. 2). This level was maintained on further storage for six month. The P
turnover of chlerogenic acid may be due either to accelerated utiligs 1
formation of an insoluble lignin polymer which plays an important roje j, dilims
tance of potatoes and/or its accelerated oxidation by polyphenol . hu;r:

activated by irradiation.

The studies on the changes happening in phenolase enzymes in irradiated Doy
at sprout inhibiting dose conducted by Pendhaikar and Nair?! showed that the;
22 % activation of chlorogenic acid oxidase activity. The increase in Chlarogeuh;
oxidase may be responsible for the rapid decrease in chlorogenic and caffecy,
content in irradiated potatoes.
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lic activation and evidence for mRNA and new protein

3 Teansient metabo Synthesis

ol [ﬂadiarion-inducad synthesis 01-' mRN/f
o e et sy o e
i synthesize sl m:j tpbe re Eesqedez e[ nd- ‘A synthesis. During dormancy
the -genetic material Is founl ;:‘: press a°= lrradiation interferes with the derepres-
don Prooess and as a result the genome 1s ‘permanen'tly repressed with in 6 hr after
B siation®*. The dormant potatoes have hm:te;d capacity of DNA replication. Irradia
sonat 10 krad dose enabled_ them }o synthe:sme both DNA and RNA?2*. This RNA
othesis Was sensilive‘ to actinomycin D, which mea:ns'that RNA synthesized in potato
uds, due to gamrma irradiation representef:l transFrlptl_on of the genetic material. On
(e other hand, 1t is known that the' function of 1r.rad|ation IS to keep the tissue in a
qiescent state  for & longer period. The radiation-induced RNA synthesis was
observed only for a short time after irradiation. The capacity for RNA synthesis was
st completely in the bud tissue excised from irradiated potatoes after 10 to 12 hr.
An increase in RNA synthesis might be attributed to a number of factors like increasc
in RNA polymerase activity, increase in pool size of nucleotides or derepression of the
genetic material by irradiation. Further studies on this line demonstrated a transient
civation of template activity of potato bud chromatin by gamma irradiation®.
These observations supported the idea that some of the RNA synthesized are of
messenger type. The presence of poly (A) in mRNA facilitated the detection of newly
smthesized mRNA using affinity chromatography on poly (U) Sepharose column®®.
Using this method poly (A) containing mRNA formed as a result of irradiations was
sparated from other RNA. Among the new RNA synthesized poly (A) RNA was
thout 19 in potato bud tissue®®. Poly (A) RNA synthesized as a result of irradiation
of potato bud sedimented between 12 and 4S which is characteristic of functional
mRNA®. Poly (A) segment isolated from poly (A) RNA showed sedimentation
?'rllfle between 4 and 5S indicating the size of poly (A)to be about 50 AMP residue
' Which is the same as that found in all plant functional mRNA®*. The poly (A) RNA

50 showed transient existence.

Ig:e vfras fﬂarked difference in protein synthesis estimated by the incorpo]'atiofl of
:uf;f e 301“1?16 protein in unirradiated and irradiated buds*. In irradiated
SYchesigh:i ;'.ra. S Tapid Syﬂfhesis of protein in 3 to 5 hr (fig. 3) an_d the r;te of
iy ing hr was four times compared to that at on¢ hour. Asparagine synthetase
in thyy per?:.dEd by gamma. irradiation in the bud tissuealso showed a similar increase
Iitiageg 1k 'f Tt%e df’_ novo synthesis of asparagine s.ynthetase was a fast reaction
0-actjy; r alter irradiation and reached a maximum in 5 hr and t.he bulk of the
Yy Incorporated was found to be associated with asparagine synthetase.

s | (] [ ] L]
LT ttu}ilf > On the rate of the synthesis of this protein in various cellular fractions
1t

Is 10031ized in the nucleusﬁﬂ_ The nuclear fraCtiOH from irradiated blld
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Fic. 3. Incorporation of “C-leucine into TCA insoluble p_rotew_n of l;mzr;adl?:tzie - sy 15
at 'dif.ferent time intervals. Experimental details are descrlbed.m rel.acti.v . diatd
(unirradiated), Curve B! total activty (unirradiated), Curve C: tota
specific activity (irradiated). o -
' ' ‘ also showe¢ _
tissue was capable of efficient synthesis of protein :;_md ‘11‘; ! e with mc:nur.lffIF
in asparagine synthetase on incubation for 5 ht. But t]:us warsamino . incor m
fraction from unirradiated potato buds. Suppl-ementanon Ol . gation esulied 8
system in the reaction mixture along with irradiated bud nucica

*

: ' - o activity.
increased incorporation and concomitant increasc In enzym

3.3. Nuclear protein synthesis J— suhmaﬁ
The unusual kinetics and the site of synthesis of asparagine Sym.hetﬁinctioﬂ gt}?f‘mm
that the induction of this enzyme could have some p!lyswlogl(;?:tion of acid* a@f
mere synthesis of asparagine. As a possible alternative, afTU sitions U fori‘:#
acid residues of certain proteins were tested under the same <.0:1 ol ribonucl-:a; 0
gine synthesis*! (Table IT). Among the differcnt protems ‘;'te J the same “«ﬁ
found to be the best substrate. The amidating enzyme exh10! develo?

. vity 0%
. » no aCthI
as asparaginc synthetase. For about 2 hr after irradiation
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| T:ble 1
Ak different protcin by thg amidating enzyme present in nucl :
.Wdtgmﬂrmg{irradiated potato bud tissue ear fraction
from =
w— Enzyme activity
: te
Protetd substr H moles of NH; formed
Bovine pancreatic ribonuclease 1-9
povine serum albumin 1-43
Hen egg white lysozyme 1+25

Nog-histone acidic protein from
imadiated potato bud nuclei 245

-#_.__-_-—_—_—-_——___

The concentration of protein in the reaction mixture was 3 mg/ml except in the case of non-histone
protein which was 1 mg/ml. The experimental details for the isolation in nuclei and assay of enzyme

atvity are described in ref. 3.

then Linearly increased to a maximum in 44 hr, followed by a decline to no activity
at 7 hr.

The demonstration of the synthesis of a specific protein namely the amidating enzyme
o nuclear fraction lead to the characterization of its mRNA and isolation of cell-
Iree system from nuclei®. Unirradiated dormant bud tissue did not have the mRNA
o code for the synthesis of amidating enzyme in cell-free system. The level of functional
MRNA for the synthesis of the enzyme was raised after 2 hr irradiation in the nuclear
Iraction and jts synthesis was exclusively in the nuclei. The mRNA of this enzyme
“ared to be of very transient nature. The MRNA is capable of coding for the
Yotbesis of amidating enzyme in the presence of cell-free protein synthesizing system
lSi?latcd from irradiated bud nuclear fraction as well as wheat germ system. The
rall].]_l'e lo Obtﬂ.in an active prot_ein Syl-lthcsizing Systﬂm from unirradiated pota?o bud
:l::rlc',as WL‘”_ as from irradiated potatoes after attaining quiescent state sho:wcd ‘th:at

" 2 possibility that translational mechanism of induction may have to be stimulated

t?[ranslale the available mRNA.

3. Ko
Kinetics of nuclear protein synthesis
EEUkaryotic
- “Ollaing la
. 1S Laige
Very little s

cells, chromosome is a complex structure which in additﬁon to DI\i::L
mount of histone, non-histone piotein and a sma‘ll quantity of RNQ. :
known on the functional role of chromatin proteins, but recent studies



100 P. M. NAIR et al

indicate that molecules responsible for specific geme regulatioy
among chromosomal protein. The possibility of these preteins being
expression in cukaryotic cells was expressed by many workersH-1s
reconstitution technique. In the tissuc where th: gene activity js Stimulagg -
rate of incorporation of Jabclled amino acids into NHC proteiys Dri’lw

function was observed®”®. A Kinetic study on the swvathesis of nycles, p:‘f o gy

non-histone acidic protein and histone in irradiated bud nuclzi shoyweg .
after irradiation a 4-fold increase in the Incorporatier mtc acidic protejy gy -

are to .
TeQulatg,. "

USing el

. : S In "
(Table III). Except histone all other fractions showed wocrease. A ten-fol4 m;::u
seen in total muclear incorporation at 44 hr; however. there was g incorpumh_

histone fraction. But at 7 hr there was 14-fold increase in histone svthesk =
increase was supported by the observation that the synthesis of basic- aMing :
like arginine and lysine had also increased. The transiemr increase in the sy
nuclear protein is required for the extension of dormancy. |

4. Involvement of auxin in radiation-induced dormamscy amd the mechanism o yu
inhibition

4.1. Studies with whole potatoes

The growth regulators such as indoleacetic acid (JAA) or gibberellic acid (GA
reverse the radiation-induced dormancy of potatoes=™ . JAA was efiecw o
when low concentration of its solution was employed®. The effect of IAA is m&
in the sense that the optimum concentration which brimgs about the reversalei

inhibition was not able to accelerate the sprouting im control tubers. But a¥=
ment with 50 ppm GA the control potatoes showed accelerated sprou.m;._ﬁ
complete reversal of sprout inhibition the optimum comcentration of GA requi®
much more than that of JAA®. The mode of action of IAA in the reversal of ¥
inhibition seems to be distinctly different from thar of GA. Another noub .
teristic of TAA is that the reversal of sprout inhibitioa was not discernible whea 0
with JAA after a time lapse. Treatment with 20 ppm [AA immediately of %
6 br after irradiation only reversed the radiation-induced sprout inhibition®.

IAA in the tissue is labile to radiation*! and complete destruction m::
potato were irradiated at 10 krad*®, TAA in the tsswe is known 1o & m:ﬁ}ﬁl
pool maintained as a steady state system with concortant biosynthesis andm
While the free auxin is destroyed by radiation, studies om the status of IAA ST,
System suggested that irradiation interferes with the symthesis of the €D L o
the conversion of tryptophan to TAA™. When TAA s CIOgi‘nougly suPF_'M- S
6 hr after irradiation it somehow triggers the machamery for the 5)'“""‘@-..,#
Synthesizing system. A possible explanation for this finding is that Ihew,;
hl‘ndcrs the synthesis of [AA synthesizing system ami treatment with [AA
triggers some mechanism which restores it.
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Table i

tion of uC-Jeucine into various nuclear proteins at different time intervals

ili'f:r";gradiation

e O i —— — D

Specific activity at different time intervals (hr)
Fractions , — ; . —

13 4% '

Control  Irr Control  Irr Control lr; B
Supernatant 1400 2600 3580 8000 7866 16400
Nyclear fraction 3320 6440 3600 64500 11500 63000
Tris wash of nuclear fraction 1254 3580 4400 10800 14900 36600
0-15 M NaCl wash 3100 10150 5200 8220 13100 33000
Histone [raction 2620 2580 10000 14700 7840 109000
Aadic protein
{in NaOH soluble) 6100 23650 14650 99250 43200 304000

—

—

—

The bud tissue was incubated with 5 uCi of DL-leucine- 1*C for different time intervals mentioned above.
The nuclear fraction was isolated for these buds after the incubation and the nuclear fraction was
washed successively with 0-1 M Tris containing 0-01 M EDTA pH 6-5, 0-15 M NaCl, 0-25 N H:SO,,
ud finally the residue was dissolved in I N NaOH. Histones were precipitated with alcohol and
dssolved in water and this was taken for protein estimation and counting. Protein and radioactivity
corporation into each fraction were tested after precipitation with cold 10% TCA followed by
washing with 29 TCA twice, alcohol, ether mixture (1'1) twice. The precipitate was dissolved in
W?ﬂlu‘nw of 1 N NaOH and an aliquot was taken for determination of radioactivity and protein.
acuvity is defined as counts per mg protein.

42 Studies with excised bud tissues

Uﬂ*ng the bud tissue instead of whole potato the same pattern of depletion and reacti-
:ﬂu&n;f 5 Synthesizing system by irradiation and subsequer&t treatmcnt. wit}{ If.\A
has interfdemgn§trate':ilg (fig. 4). With these studies it is est_abhshed that' irradiation
om tr éred with the synthesis of the enzymes involved in tl}e .formalfon of IAA
r&umm?ptophan‘ Treatment with IAA immediately after irradiation triggered  the
‘mhesigofl 0.1‘ Synthesis of protein. This fact is evident from the stu::ites using prortem +
ilT*“iiiltiu "Mhibitors and actinomycin D. After impairing the synthesis of the enzyme,

- has also accelerated the degradation of existing enzyme by activating
o Iag :. C‘»Mty_ ?vhjch increases 6 hr after irradiation. IAA produced by the action

ithesizing system after irradiation will be destroyed by the IAA oxidase.
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TOTAL ACTIVITY,n moles OF [AA FORMED

.\.“—-—-—.' B
| l | I
3000 & 8 12 16 20 24

INCUBATION TIME (hrs)

Fic. 4. Effect of irradiation and treatment with 10 M Indoleacetic acid on the [AA syntbeszyy
system in excised potato bud tissue. Curve A: unirradiated; Curve B: irradiated ; Curve C: imdas
and treated with 107* M IAA.

Irradiation has brought about a 2-fold increase in IAA oxidase activity, whi i
dependent on the availability of H,O. within 24 hr after irradiation.

S. Conclusion

Unlike GA, TAA is not able to break the dormancy in potatocs. Therefore, onx &
genetic material is repressed completely, ie., 6 hr after irradiation, TAA ¥
effect either on restoration of IAA synthesizing system or the reversal of sprout ¥
bition. IAA i1s known to regulate both RNA*** and protein 4 55’““’”‘““%
and it can stimulatt mRNA synthesis alsod”4®. The evidence presented s
show that during a short time interval, i.e., 7-8 hr after ii1adiation there s 2 dtﬂ;
sion of potato genome enhancing the synthesis of new DNA, ft::-l[nc-\'nfefi bYT“ _
RNA and proteins. Two of the proteins synthesized during this period arn_a;mm;
terized. One of them is PAL whose synthesis takes place in 3 hr "f‘!‘“.f_ mlizd
In the cytoplasm and the second one is amidating enzyme synthesis which “' S
in the nuclei in 3 to 5 hr after irradiation. Apart from these, there Is acti zu,,mn
of non-histone protein during initial phase and synthesis of histone 7 hr after lfgpiﬂm'?
The active synthesis of protein ensued after irradiation may also proguceSo™ g
whlch_will function as repressors for the synthesis of key en
Sprouting process thereby extending dormancy. This hypothesis 1S
w1f;h time sequence of events taking place in the nuclear fraction.
ewdePce that at least one enzyme, i.e., IAA synthesizing system, is affected
and 1its synthesis can be resumed under certain specific condition ©
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Fig. 5. Transient metabolic activation and sequence of events taking place in dormant potato bud
awclei after gamma irradiation culminating in permanent extension of dormancy. Treatment with
«dole acetic acid (IAA) within 6 hr after irradiation could reverse the sprout inhibition.

of JAA**. If the transient activation of the amidating enzyme in the nuclei has any
metabolic significance 1n relation te the extension of dormancy in irradiated potatcees,
the treatment with JAA should affect the appearance of enzyme activiy. This was
found to be true®. Addition of [AA at the beginning of incubation inhibited the
enzyme whereas a delay of 2% hr produced no effect. This means that mRNA synthesis
of this protein is altered by treatment with TAA. Therefore this observation indirectly
supports the idea that the development of this enzyme has an important physiological
function 1n sprout inhibition of the tuber by gamma rays.

It3s possible that nuclear protein synthesis induced by gamma irradiation in potatoes
may have a definite role in the regulation of dormancy. Recent evidence suggests that
the qlolecules responsible for gene regulation are to be found among chromosomal
proteins. Histone and non-histone proteins have significant regulatory role in trans-
c_“P“GH. Some kind of non-histone protein synthesis is associated with the 1nduc-
“Uf_l of gene activity, The concentration of non-histone proteins was increased during
dive RNA synthetic phase ensued after irradiation (Table 1IT). The changes in the
T:ﬂ_)e > Quantities and various modifications of thess proteins by phOSphorylatiqn fand
th-l(:.'l:'itlon occur during the period of increased template activity for transcription.
Ability of the amidating enzyme fo amidate non-histone proteins isolated from irradiated
fhiciently attributes a definitie physiological function for‘ this €nzyme.
May be considsred as one of the methods fer the medification of r}ut‘:lear
Thus it js quite conceivable that the amidation of nttc}ear protems_by
ud dﬁ:—‘l"?-}fme synthesized in the nuclei may have a definite mlebmd lg;:;%;ﬁ‘;‘%‘;
permancmlmanc}r’ by repression of gene activity. T!Ie_g?ﬂfff of the bu .

Y repressed by the histones whose synthesis is initiated 7 hr after irradi )

therep :
y EXtending dormancy indefinitely.
lmL&.q

amidati ng
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