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A gluosll aynth6taaa 0 , bound to the star& grains, has b6en d6monatrated 
in plants (Laloir at al., 1961; Raoondo and Laloir, 1961; Fry&wan, 1963; 

Fokete aud Cardini, 1964; Murat end Akaaawa, 1961). This enlyme cat* 

ly6aa the gluaoae tmnafar from adanoaine diphoaph6te D-gluoo6a (ADPG), 
deADPG, end uridine diphoaphate D-gluooa6 (UDPG) to maltooligoaaooh6ridea 
and ataroh. All attempts nrrde to aepanrte the en6ym6 from the granules 

or to demonstrate its preaenoe in a soluble stat6 have feiled. 
The presence of enother gluaen aynthetase whioh transfers glucose r66i- 

dues from dDPG end deADF'G to nraltooligoaaoehmidea, amylopeotin, plant 
and 6nimal glyoogen ~66 found to exist in the amet corn in a soluble 
form. Aaylo66, soluble etarah 6nd ataroh gr6nules were aompletely inef- 
featire as primers (Fry&wm and Cardini, 1964). 

In 6n attempt to eluoidate the relation between these glumn eyntheta- 
sea, their preaenoe in plant‘s nhiah oontain etareh 66 sole r66erw poly- 
66a&6ride;rea aaa6y6$. Phytoglyaogen, amylopeotin and aorn starch 
granules (prepared aoeording to Sohoah, 1957) wer6 tested aa gluuaql 
aoaeptora. Fobaaoo lserea 6nd potato tuber6 were used 66 aouroea for 
the 6rmylPetia preparstiona. 

Glu66n ayntheta6e from tobsoao leavaa.-Chloroplaatlr wra prspered in 
au anhydrous medium aaaording tc Stoaldng (1959) and mmpended in 0.25 M 
glJroine buffer,pE 8.6-0.025 Y varaene. For the prepanrtion of 84 6qtmou.a 
leaf exttiot, fresh learns were ground in a. ahilled mortar with 0.02 Y 
Tria buffer, pIi 7.5-O.OO2 M meroaptoethanol, p6aae$ through oheese aloth 
6nd oentrifuged for 15 xin at 1,000 x g. The aup6rnetmt fluid was aam- 

Thia inreatigatian ~66 aupporteq in p6rt by a reaearah (p?snt (Ho. GM- 
0342) from the Xatiom6l InrUtutea of Heslth, U. S. Publio Health Se* 
rioe, by the Roakefeller Foundation aad by the Conaejo Hloiom~d6 In- 
veatiggoionea Oientifieaa J Tbanicaa (Eep&li6a Argentina). B.B.P. 16 
a aareer investigator of the latkr inatitutim. 
0 Syatmtio man: ADPG:d-l,&-gllrorp o(-~@u6o~ltranafe~a6. 
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trifqwd again at 16,000 I g for 15 min. The dark green liquid, mpara- 
ted fkom the preoipitate, 188 used: ae enzyme IJOQIW. It oontalne4 about 

0.5 m&l of protein. Precipitation with ammonium mlfatr did not inhi- 
bit the eazymio aotivity. SOM of the retmlte obtained tith this ertrmi 
and the abloroplaut preparation oan be 8een in Table I. 

TABLE1 
The reaation mixture aonbined ( 
pE 8.6, 3.3: EIEA, 0.062: ARM-C fp 

polw): l&P, 1.0; glpine buf er, 
fr , 0.012 (3,900 aount8/mb) or C - 

glnoose-13, 0.013 (18,000 uonnt&ia) and gluoou-l-P, 0.22; priun 
as indioated and 20 /11 of easymn prepwationa. Pine1 tolaw, aOpl. 
Imubatioa time 60 I&I at 37O. The radiaaativity mu meaaprad as pn- 
viourly deaadbed (Prydmu aad Cardini, 196.4). 

Substratea Iaaoqporatioa into 
the preoipltati 
ooants/miE $ 

hotuorUJl2-ODOntiOD 

oontro18 
Controlb 
ARmc~ ~lepeoti&, 0.5 
ADPGCy + gluaotme-13 " 

C+luao*e-1-P * 

AUPWY pWo&~gen, 0.5 
ADP@& + &aoo8e-1-P * 

014~glu80‘.-1-P II 

AxPw" heated #tam& gramlee, 3.0 
AIPwlJ whole mtamh muloo, 3.0 

OhlO-Dbt DZ'OD-tiOZl 

Controla 

ABm& boated #tarah pamlee, 1.0 
ADPW+ + gltwome-1-P (I 

cl4-glum"-1-P " 

10 
11 

528 
qeo 
120 
820 
800 
30 

378 
0= 

2 

501 
a0 
502 

13 

I.2 

L5 
21 
21 

lo 

12 

lo 
4.3 

?Primer added at the eatd of the ina9btim 
bu84ncu added at the mad of the inoabation. 
*A aantrol in +hiab tka onsp warn added at the UM of the inoubaticm 
(64 aosmts/min) was mubatraotod. 

u6iag AllFwl4 u gpb*trOk,~~,l~~ajSC~~~olrtioa~ ob- 
tainod into heated l taroh'grumle8, aqlopeotin md glpogwa rmpmtin- 

lY* The radioaatirity inmrporate& wa8 remwar& in all mma am rslte- 
l e after the aatiom of P-rqlue. Ho ilworpolatiom ma defeated rha 
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the primers mere omitted, or when who10 ztarah grain8 were uzed. Addi- 
tion of unlabeled gluewe-1-P did not Irodify the iaoorporation. URP0-c 14 

warn inaotiwe ar glworgrl donor. 
The aqueous preparation aontained a @light phoephorylaze PrrtlritJ (1.s 

inaorporrtion). A higher phozphorylamr aotirity waz found ia the ohloro- 
plart preparation (6.396 or higher). 

In addition to tha polyswaharidea mentioned atire, ~ltotriolre 10 
found to be an zooeptor of gluooryl reaiduee. The radioactive produofz 
wore identified am m%ltotetraoue and maltope&taom on paper ehromatogra- 

P4. 

Oluoan uathetaze from&wtato tuber&-Potato tuber6 were pealed, out in 

6lioe8, left 5 sin in l$ xa2s20, eJolutioa, wanhod, grated, paesedthrough 
eheerre 010th and oentrifqzd at 1,000 r g for 15 ain. Flw zupematant 
fluid was oentrifu@d at 18,000 L 6 for 10 ds, the preoipitate 101 die- 
oarded and the liquid, dialyzed overnight againat 0.01X Trit buffer, pH 
7.+O.OlH moroaptoethanol, use uzod az ensym. The extra& aontained 
3.2 m&l of protein. SOJWB of the resultlr obtained oau be aeon in Table II. 

ADPQ funationod az the beet glw306yl donor and the who10 etaroh gmtm 
lea werz the only effeotire gluoozyl aooeptorz. Inoorpmationz ranging 
between % and 20$ were obtained. The l.6# imorporatioa deteotedwham 
the ansyme extlrotrr odtted,rm probablyduefo a residual zfaroh 
ajnthetaee aatitity. When the starah graauloz wwz pretreated with hot 
methanol, thozo blaakm dimappeared, without edifying the prism effi- 
aienoy. The radioactivity inoorporated into the starah granules WUB re- 
aovend az Pleltose after the aotion of +ylaoo. Addition of unlabeled 
gluoow-1-P did not modify the inoorporation fzw AW@. Awylopeotin, 
glyaogon znd heated sfaroh gmamlez did not aat aa glaczosjl aaoeptora, 
even rhon the inoubstione were made for shorter times, to prevent aql- 
aae degradation. A 0.6 imorporation was deteoted from UlW3-C , but 4 

the aame'uaz ooapletoly inhibited 4 the addition of tmlabeled ADPG. 
f31tP4Y-gluoore and TIE& -@aoore were ineffective aa glueoql donorm. 

The aativity 0-08 aa 4 fbnotlonof amyme oonoontration and time ar0 
#how in lug. 1. Thet~r ofmrve~obtaimdeould be axplained 4 the 
ler oapaoitr of the prImor. 

Dimum8iar.-The zpeaifioity toward the gluoomyl donor aad aoaeptor of 
the tobaoao leaf prqaration wan #imilar to that of the moot oorn PbJto- 
&Lyeom rynthetaae. The faat that thir o.nsyw mu found in leona rhioh 
oadain &axuh aa the -10 renm polywooharide, would suggest that it 

ia in l m way nlated te l tareh mthoaia. 
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TABLE II 
The reaotion drtura aontainod (in~olea): BaP, 1.0; Trio buffor, pH 
8.6, 1.0; mubrtrates aa in Table I, and 60 ul of the potato easgre pro- 
paration. Thle mixture raa inoubated with atirring in 8 volume of 
12OJll at 370 for 60 min. The inoorp0rrrt10n of radioaotivity into the 
polyaaoeharidor maa anasumd aa desoribad prewiotuly (Leloir ot al., 
196;1';Prgdmtm and Cardinl,19Q). 

PrlBOr8 Iuoorporrtiom tit0 the 
8ttbatrrt.r l thaaol preoipitato 

w oouut8/mim c 

control'L 5 
controlb mylopeotla, 0.5 2 

ClS-gluoor*-1-P * 280 3.5 
AW-C14 I( 3 
Co!ltrelb PwoglsoF, 0*5 3 
&glties*l-P * 2 
ADPd4 I) 5 
ContPolb ot-h 3.0 granules, 64 1.6 
C1+looe.-1-P * 3 
mw-014 Y 464 12 
ADPo-c” + gluaome-1-P I) 467 12 

%iPer addodat the end of the lnaubation. 
%!l ryn added at the and of the inoubation. 

l 

700 I I I I I ' 
a) 600 - 0 

500 - 400 

e 
bJ 

2 406 - 
aI 300 0 l 

% 

5 300- YE; < z * 200 0 0 

5200- z 100 u 
s 0 

100 0 20 40 60 80 100 
pi enzyme 

0 1 I 
0 1 2 3 4 5 

TIME (hours) 
Pig. 1. a) Rate of ineorpowtion of glueosyl residaam fmm ADPG4 Y 
into the produot, luaqed M doeoribed ia Table II, emopt that 5 rg 
of l tMuh grmuler w8re wled. 
b) Effaot of inerorahg ensym oonoentration, omqed aa doaorib& 
ia Table II, uoopt that two pTtrrr sonoentrotionr were uaod (0, 
3yI;oe 2 4. 
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The potato ensyre eeem to be similar to the rtaroh rynthrtue bound to 
the granulse, and may be the moluble form of this en%yme* It ia poraible 

that the predow inability to d&eat the starah rynthetaee in a roluble 
state was due to the speoifio primr requirement rather than to the 801 
lubility of the enzyme. 

The poselble relation between these en%ms ie being investigated. 
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