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Abstract — Some properties of §-1,3-glucan synthase system in Saccharomyces cerevisiae were inves-
tigated. By extraction with detergent and salt, the membrane preparations could be dissociated
into two components, one soluble, the other still membrane bound. Both components, in addition
to GTP, were necessary for the activity of B-1,3-glucan synthase like other fungi. The protective
effect of guanosine nucleotides on the soluble factor pointed to the possibility that this fraction
contained a GTP-binding protein. Addition of increasing amounts of soluble factor to a constant
amount of insoluble catalytic factor, vice versa, gave rise to a saturation curve. These results, inclu-
ding different types of evidence, indicate that the soluble factor and the catalytic factor form a

complex.

Fe guros tert FEE 2w glow,
olem F2A 54 AxH FYYL FRe 7

Augel) ste] AN} a4, Aleyg FAAAE
& Wy g 2R ol Feid qlof
ATel FL e AET gheKD. = Ad
Axe) AEHs olFe B4 F 7K HEeF7t
59 diie Agd SelHaz A AT
Aede o159 $Ael AMsid A AT e
Adddes el 5 sl A A(E=E A
o] BE) G4 F2 didoz YHI gick 53
FIe AFfie TFFE AT YA %
AR A ofsie], wWela Tt FEel M AR

Qe AFo] WRFo|RE, o9 FHE Assit

\‘

FAe DEEHE ds S4o] @t FARAR
49 4 SleKR).

FRe AxHe i e g YU )
sk wbpshEe] F¥ FHM Yol Awd 2

2ko) oF Aul 7leFe ¥ cto] wlel-1,3-2 wek16-
Ao 2 AZAEY e F FFY e TR
TAE] 9la, ojF F FEAHoE wel16-23e

'LT
=
-3

Key words: Saccharomyces cerevisiae, $-1,3-glucan
synthase, GTP-binding factor
*Corresponding author

316

7l (branch) & 7}A 22 ¢l WEl-1,3FF7ko) 28
o] #tH3). 53] AXH-& w5e] AAI B-1,3-glu-
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E+v GTP w+=Ae 2fsle] 1 #Ale] FrlElch=
Hololb, 6). I8, Neurospora crassa 59 ANHH
HE] 998 membrane fractiong NaClz} £33 deter-
gent= x| e{spd, 8-q3lx] H-3(soluble fraction =
soluble factor)a} o4 3] v]&-o} Alell(insoluble frac-
tion H+= catalytic factor)e] F+ E3 o & v}y o]z,
2435 H3o= GTPe A#gsl= whwlae] x3}
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T %1 Saccharomyces cerevisiae (GS-1-36(a, SUC
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H7 glycerol(20%)ol| #etsle]d —70Ce)| B33}l
owm, H8 A= HujR|e] 30CoA 2~347}
wlj oFdlod A8-3laic). 2 AulR] 2= YEPD(yeast ext-
ract 1%, bacto peptone 2%, dextrose 2%, agar 2%)<Z
Abgslel o™, 24wl x| Z+= YNB(bacto-yeast nitro-
gen base without amino acid 0.67%, dextrose 2%,
agar 2%)& ~HE-3sich

MEZ 8t SHEY(holoenzyme) 2| H|=

7] Fuke] AEE f4l¥-2]ste] 83 £ 50
mM Tris, 1mM EGTA [ethylene glycol-0,0"-bis(2-
aminoethyl)-N,N,N’N’-tetraacetic acid] (pH 7.5), 1
mM 2Z-mercaptoethanol £-<N(TGMP buffer)2.g2 A
AElolch 5aFek 05¢g Ao A2 2ml tubeo)
%713, 1g9] glass bead(Z 74 05mmE Y3 1m/
9] TGMP ¢+8-4(TGM buffere] 1 mM2] PMSF
(phenylmethane sulfony! fluoride)s 713l 8o
pH 7.5)% 3’}‘5"}0:*12} ]E Hi"é&ﬂfﬂ bead beaterﬁ
ot} w3 2CcE 2}-*] 5{1 -3?‘— bead beater "i}%— Al
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thiotriphosphate)E #E&F%=7} 5uM/m/ =7 7}§
F 70T RAstITHT).
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GTPYS free soluble factor?| xj=

10 m/2] holoenzymeel] 20% NaCl 1mis} 05M
potassium phosphate 10 m/-$- 7}s}o] &3tsl o) &
A%AIHL,]a}o:] A} ol o odolr}, AL ol o U} A]
TGMP ghg-8-odoll 447t St FAM3hi o] & 4]
AR sl FES 2 sl

Catalytic factorQ| H|Z=

1 m/2] holoenzymed ZUAE3F F AxTo
TGM &-dd AQdetetn #HFrxr) 22 oM =
1%7} #%% NaCla} TNP-402 7}sled 21415 ¢]
sttt o8] d& AHELS 4m/e] TGM £-oHof|
HEAIZIGh o} o]E 2YAEER T Adzne
A oldd] 0.5 mie] TGMPG £93} HEx% 7] 267
mM = EDTAE #7}sled @ebdk £ 30CA 30
b AEAE sty —70Cq| Bl

o wWelk13-257 AL g4e -5'*‘—1- &} f4
=, 75 mM Tris-Cl(pH 7.5), 4.3 mM KF, 8% glycerol,
157 uM  UDP-[*C]-glucose(sp. act. 318 uCi/umol,
NEN), 0.75% BSA, 53mM UDP-glucosed] =& &
T u-EEFd, a4Y3 20uM GTPYS =
THTE 7hste] SN HE 0 uwE 2 oke, 30T
of A 30E7F 8BlFg-A)xc) lml—J 10% TCA(trichlo-
roacetic acid) & 7}8bed Hb-5-8 F3]4)7] 32, glass mi-
crofibre filter{Whatman GP/L 24 cm)E AWAEL.
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Table 1. Requirements of two protein fractions and
GTPYS for p-1,3-glucan synthase acfivity

s T ——— e TR
e it diaieda B

Glucan Synthase

Reaction Mixture Activity (cpm)

Holoenzyme 19,744
Soluble factor 243
Soluble factor +GTPyYS 898
Catalytic factor 239
Catalytic factor+GTPyS 288
Soluble factor + Catalytic 2,745
factor
Soluble factor-+ Catalytic 14,901
factor+ GTPYS

Soluble factor was prepared in the absence of GTPYS.
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sl 7}, E-A soluble factor7} 5] proteolytic enz-
yme S 2 ZAr83le] E-3A3lE dellql zymogenS B
ZA) 8= catalytic factor® F-E-2<ql Ak 52 uv)
o g wailA 3R] 7 A, AlH¥ soluble fac-
tore} catalytic factor?} S. cerevisiae Wel-1,3-257t
LA f 9] subunite]l= 2, F wiwAle] supramole-
cular interaction®l] )3l complexS AT u <
A3 Aa84dS Jeld 7 Sel elnk oudl
AS-E TP+ 43l dghg odsh doE W
AX|=d|, F, NEL SA YL SgE 71HEE AL
2.5 74}, protease®. =H8-ak soluble factorE 4
3} A 7] = allosteric effector 2 2H8-8} A4,
ble factor®} catalytic factor A}¢]®] supramloecular
interaction®l] 3o]dhi= factor S22 2H8-g 7o)},
wlzla], ol4te] 7leAdE AEE ¥ g Ugig
&g s)3tsich

== solu-

GTPySoll 2|8t soluble factor lﬂ*"_J ﬂ@ﬂ

Table 20 4] ¥ %o GTPYS soluble factor«} %*‘”
frAo] AjH oz Q- pHre) & vhE-E3de GT-
PySE z]7}3}Y soluble factorell 2§+ & A&4I9]
Z ¥ Ato] Vet vEZ-of] ARR-EF soluble factor
GTPySet 541 Hbg-AlZ] F AR&slH vES-3-35 0

Table 2. Protection of soluble factor activity by GT-

PYS
Preincubation Addition of Glucan Synthase
with GTPYS GTPYS in Activity (cpm)

Assay Mixture

— - 1344
— + 4,459
+ - 5,373

Soluble factor was prepared without GTPYS.
Preincubation was performed for 10 min at 30¢C.
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Table 3. Effect of trypsin treatment of soluble factor
on glucan synthase activity

Soluble  GTPYS  Trypsin Trypsin CPM
factor inhibitor
+ + + - 174
+ + + + 774
+ — + + 429
+ + - + 6,469
+ + - 7,147
+ — - — 2,338

Reaction was performed for 20 mim at 30C.
Trpysin was treated for 10 min at 30C.
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et e 7hAel Aag Wekel naih

2.4 soluble factor2} GTPYSE A A 7F 8F5-A]A
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Table 4. Reconstitution experiment to test the occure-
nce of stimulator from the preincubation of soluble fac-
tor with GTPYS

Soluble Filtrate  GTPYS  Glucan Synthase
factor Activity (cpm)

- Prep 1 — 282

— Prep 2 — 214

— Prep 2 + 406

+ Prep 3 - 10,200

+ - - 3,443

+ — + 10,671

Prep 1: The soluble factor prepared without GTPYS
was preincubated with GTPYS for 20 min at 30T.

Prep 2: The soluble factor prepared without GTPYS
was preincubated without GTPYS for 20 min at 30T.

Prep 3: GTPYS was preincubated without any soluble
factor for 20 min at 30C.

After preincubation, the mixture was filtered through
Centricon 10 and the filtrate was added into reaction
mixture for the assay of glucan synthase activity.

A vb-g-F-3hollol] HH71ste] wle}-13-5 5PN
ZAsleio)h §3ﬂr GTPyS# A (Prepl) Z&
GTPYS ¢lo] vF2-A|z1(Prep 2) soluble factor®e o3t
M2 wE}- 13-" T 8l SRAIE HolA
o}i]aleic). wbelA] soluble factore} GTPYS2] HES-o
ol ated A2 Foff A o] RFE R A o3}, so-
luble factor #A}4le] o} soluble factor moleculeo|
3?%3}04 A2 A AAEAS AT 7FA

T ge Ae® fgAsglch wels, Table2, 3, 49
Az el Wel-13-25F7 #4448 8] A= soluble
factor®} catalytic factor 3} 7Fe] supramolecular
interaction®] EFolw, GTPYS7} soluble factor?]
AL F2e FOFF TS gebge ¢ 4 Uk

BN g 28t catalytic factore| A
843t

oFxe] A3 E2HE soluble factor”} catalytic fa-
ctorell AF =& Flelw Axg& Uk 1%
] inactive &F zymogen.2 2 &2l &= catalytic fac-
tore}l soluble factor?} proteolytic enzyme® 2 2H8-
dlo] catalytic factorg @A 72 Sl
712 &ralslr] 98}, catalytic factor2} soluble fac-
torg AukS-A1Z] F, o] AHubgis Ao R A}
&3l Wlef-1,3-+F7F 52 AT gk o]
7}Ael &vhH, catalytic factor2} soluble factors
Aub-$A) 7l Ao g48Ae] 18R] ohj H%
Hr} Folol & 7Zlolr} Table 58] ZHil= catalytic
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Table 5. Effect of preincubation of catalytic factor and
soluble factor mixture without substrate on -1,3-glucan
synthase assay

Cataly- Solu- GTPYS Preincu- GTPYS

tic fac- ble in pre-  hation mn Activity
tor factor incubation assay
+ + + + — 2474
+ + + — - 4,082
+ — + + — 398
+ + — + — 875
+ + — — - 648
+ — — + - 250
+ + - + + 1,599
+ + — — + 5,051
+ - — + + 303
— + — — + 182
— + — - — 172

factor®} soluble factor® Hwhg-A]z] 7-¢-o 48
Aol 2474 cpm S =, catalytic factor®} soluble fac-
tors AHuESA]7|Z] olU gt 779 B A34J(4082
cpm)B.o} oF 40% 7FAgF AFAE Jelf o) afela,
catalytic factort zymogen o2 ZEz}&}#] olu]s}H
soluble factor 3§} proteolytic activityZ} $l+ 71 o2
FAXc) 3 H) zymogenoF &3] s= chitin syn-
thase2l+= =] AAF7F9 B-1.3-glucan synthase+
zymogen 2 2 EA3}A] op Tt 7]E2] M aon
A== Heolo)

Soluble factor®} catalytic factor ZE€] complex
o

Aol ANE-Z HE] soluble factor$} catalytic fa-
ctor7} supramolecular interactione] 23} complexZ
FA" Zlolgt FEo| rlwslddch o|F &<ls)r]
&l d A k2] soluble factorel| thoksh k2] cataly-
tic factor& A7Hg 7452} |2 A=k catalytic
factoroll ©}kdt <Fe] soluble factorZ 71gF 73-5-9
el-1.3-5F7 35S FAsledch 2 A7) Fig 1
o A HZol F AL B5F 3 7}A] factore] ofo]
F7Fdel me) olel vl zte] WEl1,3-2F3F A
Al SHo g Frbelz Ao) ofe) Hil AR
THE S HofFdo o] WEk13-F
$43-ge] & 7H4] factore] %ol Wzl A==
o] e}y, ¥ 7}R] factor?} complexE & A3}
o} AAEE AL Fshe Zole) welr, S cere-
visice o] W|E}-1,3-5F7F A AL soluble factorsd
catalytic factor® A== 248 F 717 9] subu-

L o

v

2o Hu [N off
s
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Fig. 1. Saturation of soluble factor by catalytic factor
(L)) and of catalytic factor by soluble factor ().

To a fixed amount of soluble factor (5 W) and catalytic
factor (15 pf), variable amounts of catalytic factor and
soluble factor were added, respectively. -1,3-glucan

synthase activity was determined in the presence of
GTPYS.

nit® FAEH ASS & 5 Uit oleE AELS
Song E(10)0] WER13-FF7k5e) £4E Eaiuol
T5 gl F, o] =EF-E] soluble factore} catalytic
factor& Z+7z; A 238} oA 3 2] factor=3} reconsti-
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Ao g WEel-13-I4F7 AT AEgE o
ElYg RAF dAEx e Qo).

o|ake] AMBHE| 7|Ed AFFE FAHOE
ZAH vl U3 AV = {ALSE Al A o Hlek-13-
=77 GAAA 7 B2FA S, cerevisiged = AT
e ¢ 7 Sk F odEREF7 #ddl= GTPe
423l soluble factor®} UDP-ZFF3F e 25 7)3&8
ARE-3}= catalytic factor®] FHAg F 71#] 947}
2bs-sh, o] 5 7hA] g Aabol| = gl A el A
supramolecular interactiono] o] zjo} & o
Uk Hop ZRAIgE 712RE e I3l o
840 33l vkl Ao} Hel A m AL, zhz)be)
chl 2 S e sty U TR FEY 2 U5
aAe] o] Felxjel & Ao AR Fch e}, wiEl-
1,3-2F7 gAAB e A AF7) ofe] ol At
olsto] sl z] Stsrolle B3l dall7bz] o]E &
2o AAe st B v} glol A Al ik
A-rrb A AAe|, chsliE] T &l el
L3-25F7 ¥4 FAshs AR Hojrl= §-33)
of ¥-A4(11,12) 2 S=4(13, 14)ol] gt A7} o]
FAR A qled, &9t Fe] slEel13-2F 7 A
A2 g 7| 2te] Balpiol 4 Fseid Ao
7|t o}
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factor2] =h&7]2k8 £AMEE 43, soluble factor®]
wtgol ool AT FHAEO] B SHAT opiahu,
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QA7) A = oh B, F EAprt AAHHORE A
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