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SUmrry: Irradiation induced synthesis of rrparrgine synthctrse 
was locrlitd in the nucleus of the pot8to buds. Isolated nudlai 
were capable of incorpor8ting rino rcide into reprrrgi’ne eynthc 
t88. protein 8nd the pmCeSS 1188 inhibited b eycloheximidc (lm), 
pWORyCin (73%) 8d by feed bsdr inhibitor 
mite (100%). 

J -88Pclrtyl hydroxe 
PreinCubetion of the bud tissue with l ctfnbnrycin D 

U8S wC8SS8qf to express its inhibitory effect. 

Introduction 

Ihe nuclmr prot8in ryntheris hrs m i8port8nt biological 

role. Cell nuclei arc c8p8ble of protein synthesis, ubich is 

denoted by the h w 18belling Of protein with i8018ted nuclei 

occurring within the nuclaar doarin (1). Isolrted nuclei 8rc 

usuurlly used in these studies in order to overcame the difficulties 

encount8red in using int8Ct cell, where there is trrnsport of 

protein 8cross the mesbrane. Although a8ny workers (2, 3, 4) have 

denbonstrated the synthesis of protein by isolated nuclei by studying 

the inCOIjPOr8tiOn Of 
14 

Coliuo 8cidr into nuclear protein, still, 

8n UneqUiVoC81 proof for nuclear protein synthesis is lrcking. Ilhe~ 

RICh8r pr’0td-I 8yynthe8iS i8 8tUdi8d9 it i8 b8St t0 USe 8 pmteifl 

which is not synthesised in extre ruclarr don&in. Also it is ktt8r 

th8t thi8 protein h8, a ddfinite biologic81 function 8d C8n be well 

ch8r8Cttl’iZed by ptvifiC8tiOn. Till now no such protein is known to 
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be synthesfsed by the nuclei. The present invastlgation dascrlbQ8 

thQ SynthQSiS Of In ensymQ pXQtQln vix. aSparQglnQ SynthQtQSQ, 

1ocrlired ln the lQlClQi from gamma lrT8dlrted potatoes. 

ExpQrimQntQl 

Isolation of nuclei 

Buds were excised from IrradiatQd potatoes and Incubated 

for * hrs in dietilled water, which is the time taken for maxlmm 

synthesis of asparaglne synthetase (5). The nuclei was lsolatcd 

according to the procedure of Birnstiel s & (6) slightly modified 

to suit our purpose. Buds were than rinsed with water Qnd placed 

In a cold mortar containing Qqurl volume (100 buds - 100 ml) of 

grinding medium (0.4 M sucrose, 0.002 lif. CaC12 and low3 M). The 

buds were pressed with pestle and ground for 1 min. The ground 

mass WQS passed through 4 layers of cheese cloth by squeezing well 

by rubbing between thumb and Index fingers. .Ihe filtrate was eentri- 

fuged at 750 g for 10 min. The supernatant was kept for activity 

determination. Ihc residue was suspended again in grinding medium 

and centrifuged at 600 rpm (30 g) for 30 see to remove starch 

particles. lhc supernatant was again centrifuged at 750 g for 10 min. 

The nuclear pellet was washed once more in grinding medium and 

suspended in about 4 ml of this medium. Microscopic examinQtlon 

after staining with aceto-cprmine rQvQ8IQd rbout 90% *holy nUClel 

in this preparation without any cytoplasmlc contamlnatlon. 0.3 ml 

of this suspension was used for the assay of asparagine synthetasc- 

activity by estimating the hydroxamate formed (3). 

In vitw synthesis of ,aQparaginQ synthetase 

In these experiments nuclear fraction was irelated lmne- 

diately after Irradiation. The whole operation took about 50 to 
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T8ble I 

Locr~izrtlon of arp*raQim cynthetrw 

Fraction 
Speclflc Actl*lt.y 
Hydroxamate formed 
n moles/m9 protein 

Hoaogenate 31.2 

Nuclear fraction 148.0 

Supernatant 11.3 

60 min after Irradiation. The nudear fraction thus obtained was 

incubated at 37’ for 4 hr with and rithout amino acid incorporating 

system. ?he reaction mixture consisted of 2 ml 0.05 Y Trls-HCI 

buffer containing 0.4 M sucrose end 0.002 M CaC12, pH 7.2, 0.5 mM 

MgC12; 1 BM KCl; 100 JIM Alpi 20 JJM GTP; mixture of 18 ammfno acids 

50 E3JI each; 100 # DLleucine l-“C (47.9 mCi,kolc) 2OpCi; 1.5 ml 

nuclear suspension to a final volume of 4 al. After ineubrtlon the 

reaction mixture was centrifuged and nuclear pellet was suspended 

in 1.5 ml grinding medium 0.3 ml aliquot was used for asparagine 

synthctase assay. lhe radioactivity incorporated into protein was 

dotemined after precipitating the protein with 20% TCA and washing 

several tiaes with 5% TCA, distilled water and finally alcohol. The 

residue was dlssolvsd In 0.1 N N&l+. Protein was estimated using 

bluret method (7). 

Results and Mscussion 

The bud tissue froa irradiated potatoes were capable of 

& m synthesis of asparaglne synthetwe, which *IS s fast reaction 
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Table II 

Efficiency of nuclear fraction from irradiated potatoes for &vitro synthesis 

of l aparagine synthetase 

source of 
mclear 
fraction 

Aspara9ine synthetase 14Gleucina incorporation specific activity 
n molea/mg p.mtein cpdii protein 

Control With ccmplafe syyrtem Control Ninth caraplete system 

Unirradiated Nil Nil 1225 2Fn2 

Ir&iSted 32 

Eqerimental details are described unddr ‘experimental’. *Control ’ denote6 
that as&to acid incorporating syatam is omitted in the incubation mixture. 

initiated within 3 hrs after irradiation and reachad a aoxinum in 

5 hra (5). By this time the synthesis ceased and there was turnover 

of this protein, which was associated with the synthesis of another 

protein. The transient formation of this enryma seemed to have 

some definite function. Therefore9 it was important to know the 

site of its synthesis. For this purpose the bud tissue was homoge- 

nised after allodn9 maximum synthesis of aaparrgine synthotase. 

lhe nuclear and cytoplaamic fraction8 were tested for mparagine 

aynthetare activity (Table I). Almost all activity was prosent in 

the nuclear fraction suggestive of its synthesis in nucleus. This 

finding led us to check the activity of nuclei to label the nuclear 

proteins & vlb;n and partlcululy for the synthesis of l sparagine 

synthetase assessed by its activity. lhe capability of nuclear 

fraction for & & and &l m incorporation of labelled amino 

acids 1s influenced by the metabolic activity of the tissue. Our 
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Table III 

Effect of inhibitors on the aynthesis of asparagine synthetase 

Inhibitors 
Aqaragine ayntbetase 14C-leUCine 

specific activity 
n mole&g protein 

incorporation 
cpa&g protein 

None 150 5 x lo5 

Puromycin 25 p/Q1 41 1.2 x lo5 

Cycloheximide 10 pg/min 0 1.5 x lo5 

AictbnnyCin D 10 AJg/ml 130 3.8 x lo5 

Actlnomycin Da 10 p&l 0 

P -aspartyl hydroxamatt 10 -4 M 0 9.7 x lo4 

The inhibitors ware added into the reaction mixture containing amino 
acid incorporating systm at concentration mentioned above. Actinomycin 
Da indicates that buds were preincubated with actinomycin .D for * hr 
before the isolation of nuclei. 

earlier results clearly indicated tbat there was a transient acti- 

vation of the metabolic activity (8, 9) of potatoes after guana 

irradiation. Nuclear fraction isolatad from unirradiated potatoes 

was neither capable of incorporating radioactivity into their proteins 

nor of showhg any asparagine synthetase activity. Nuclear fraction 

froa irradiated tuber waa capable of aynthesising protein very 

efficiently, as ahown by the increase in 14 Cleucine incorporation 

into soluble protein, and also could ciynthesire aaparrgine rynthetase 

(Table XI). Supplementation of the amino acid incorporating system 

in the reaction mixture resulted in an increased incorporation as 

well as enxyma activity. 
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The sensitivity of this ma&no acid incorporation into 

protein and the devolop#nt of asparagine aynthetaae activity towards 

protein synthesis inhibftura and actintmycin D was next inveatigatad 

(Table III). Cyclohexiaide at 10 pg/ml level could inhibit the 

fOrIMtion of SSparagine synthetare completely while amino acid 

incorporation was affected only X%. Puromycin was less effective. 

It could bring about 73% inhibition of l aparagine synthetaae forna- 

tion. Ihe specific and potent feed back inhibitor for ‘aaparagim 

syathetaae’ aynthecia viz. 4 -aapartyl hydroxamate (5) was very 

effective inhibitor both for 14 
Cincorporation (fIO@ and aaparagine 

aynthetase formation (100%). Results on inhibition studies with 

actinomycin D implicated the necessity for RNA synthesis prior to 

the synthesis of asparagine synthctase. When nuclear fraction 

was isolated and incubated with actlnunycin D (lOpg/ml) no effect 

was discerned. On the other hand preincubatian of buds for 3 hr 

with actinomycin D before the isolation of nuclear fraction was 

highly effective in controlling both incorporation and enzyme 

activity. So it seemed most probable that within the tine taken 

to isolate the nuclei from the buds after irradiation, the RN& 

required for the synthesis of protein were already made. Ihis 

observation fitted in well with our earlier results (9) that the 

capacity for maximum RNA synthesis lasts only for about * hr in 

irradiated buds. Ihese studies have demonstrated an energy dependent 

incorporation of t14Camino acids into a specific protein and this 

process was entirely dependent upon the synthesis of a discrete 

RNA molecule. 
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