o i hH [NE ieh

& (KB 5 B E K
% o @ 8 g ¥ @+
R ERE 0 BREE 2190 8B
@ SEAE WMS 3% 38 2 4
ALY OB SR 5 4 Y
R EE Rk 2 b TR R

(BLHFE) BRI LFEFR
¥ fL i 3 & H BIOSYNTHESIS OF GLYCOGEN
IN NIUROSPORA CRASSA # R

Neurospora crassaic®iJs
- Glycogen @4 & H ik

RXBEEZER (B
 mm R EAWM sE SN E Y

B s W

— 584 —



e

ARBGEET L e BRI E YR ABCHIRE, B0 BIBRRRAN AN
Begidn by MEMC v DA S o BERRALERI LT, 32RKALAE
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ERVIRLG b £AEREE LT B, = dBRBAKED [ife opele LEB2H 51 %
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B IRILY- FBAMNE BIEL A7 0K o023 2. BIEBRRMRIZO N T W .
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Z1E, BE8AKBrIIS Glycogen oTR TR OBRD & HRET
RIKE Newrospore crassa @ Glycogen @ HE 3K o
FEARA D T Glycgen 0 BRNARK? W, YRR 2 B0 RE K 21
T VR 48R, Table T KR U e BRKABT ok K&\ T Glycogen 0 BREE TS 1
D.il;::ii::;n‘ of the Fungi Capable of 2 WRORBEL LT KERIBRIAT HY |, IEF
LI I EERTC, Lot E R0 B Nevhospora CHISSROFF .
B K(6068, (FO) BRWAS & U, AHIG Glucose &
RERET 2RGBUCERAL . 39 Ncrssa ol
i &Y Glycogensiih - WU, T o HEIRE £,
T by 7 00 BRReHAT L LB Y Glycogen 8Btk L, K
Foi: Ftao Cenrose haw medim BE 19 )-WHBORYE UK FY G’ly cogenoﬁﬁ"ﬂ}?i‘ﬁ"u 13
BRe 20 b w Glyogen 6% £ FFig. 1 KR LR
PR T A WBKHE ( Glucose TeHHE) | B BekaE (Maltooligosacharide, isomal tose
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BEC 17 AT BRI 01— B, BE
AR, FIL e BAMO (GRS, %
Glycogen 13 2x107 5w L T WA LOAF
BEZE s ebino R R, #ReTEy
& VARH Glycyenti R e L,
#eT, frotimiiko Glyoyenntdile
DURETS> ko X0 fEHE Tablelic
3ehHk. N crassan Glycogen & F49
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Fig. 1. Paper Chromatography of Complete and i 7 s kB p\.‘,, 2&@0)&( waen
Partial Acid Hydrolyzates of the Purified Glycogen. 3 Zlv’é'(ﬁ?, bk / 3

Aliquots of the acid hydrolysis in each reaction lﬁﬁ&ﬁﬁx\ﬁﬁ;ﬁz% b Z\\éé s et

system, as described in the text, subjected to paper

chromatography using the solvent system, n-butanol: )
pyridine: water (6:4:3). A. A mixture of malto- . :té’:miﬂk'
oligosaccharides, B. Isomaltose, C. Partial acid

hydrolyzates, D. Comiplcte acid hydrolyzates.

TABLE II COMPARISON OF GLYCOGEN

N. crassa %?‘?e!:_'t %};ﬁn' isfﬂ'b E. coli

a-Amylolysis limit 92 ’ 58.3 68.2 60.0 44 47~ 56
B-Amylolysis limit %2’ 33.6 . .48.8 323
Isoamylolysis limit (2> 23.7 ’ 28.5

_B-Amylolysis + Isoamylolysis limit % 104.2 o . 108.5

‘Average chain length® 10 18 12 C 13 10~13
Exterior chain length?? 6 11 6 8 §~9

- Interior chain length?? 3 6 5 4 1~3
[aly (c=1, H,0) +170° +179° +188°.
Todine complex 2., (nn) 420 485 435 420~ 445

@ Percent of conversion into maltose in 3 hr incubation at 35°C in each reaction system, as described
in the text.

L4 Experimental procedures and calculation are described in the text. e
@) Determined according to the method as described in the text, using 0.025% glycogen.

- Fig.2uhBinkRL &chagen@%ﬁa)%ﬁqlzv e ﬁﬁ&ﬁﬁ%&ﬁ\ VR, oK
SBRERVBIN KIS, Glyogen VERISERH D NF, HFERIIN D18 nb B HHBL,
JRERERARRBRT S Livbins R,

Glycogen D EBTKIGRRT LA T R EBELLT a(—‘l,‘}-,ﬁﬁfﬁ-@éﬁ&ﬁal;“ﬁ' Glycogen
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qu. 2 Changes in Glycogen and Glucose during
Incubation of Neurospora crassa.

Experimental procedures are described in the text.
©—@; growth; . O---O, glycogen content; A—aA,

SynThaSel) Ld-1Lb FERNARFEES
B4 % Branching CVlgyméz)t: FHhzt
3 X ETAIAE £ W RATR 0SB B D o
Kz Twa, Lol Glyogen synthase
137°%4 X~ v dHd Glycogen 1B LI
W, T oERHEBRAESLE WS Lo
b, GlycgenoRiipmxi R, Glycogen
NERKOAHGRE UTHINZ WD,
I Norassa o3, Fig. 2oLz
B, 8230 5EEEZ AN Glycgen

glucose in both,

: - WIRAEBRE G W= &, I[T.
chkeasi%’gmﬁﬁ\:uaﬁ’?ié&“%)\?}ﬁ\ﬁ?i LEWS & EHE L Cuas LS0D, ARE
Auasek &) Blycgenn A K FIRABRIBRERICS o TRBWINe FEH U
SAT Glycgeno SBT3 AH AT, £

BLRE, N crassa 2 57 % Glycogen o LA A,
XA PRI RS-T ? )é%%é %‘F@%@ﬁ& o

Bt Khismam &, ., b BT o MIERAS B2 REBRR D, Glycogentd B8
I N Bt L EWEARERAT LEREVT WAL Liny, SO R Tecid SR
CEEL PNEWKTEMEL T S L3, BNGR 64 | SEoSREATRERE
BT WL Wa. T2 & 20 BREREES S kI TABAERAK H1175 Glycogen o %
ARER o W UK. Glycogen o BRCTET 3 stige 2 BIFR SR L7z 23xg
LA T HHBERS, UDP-[*CI glucose - HE L7 BHZE B, 75/ - L0
RIFTrRBNT, L) o0 LBEER(TCA T B-T % )-LAHnGlycogendmvie KK
TC AR BEhr s ["C] glucoseoBRLIHERERL &0 20 BERS ks &M
o, WERES S ¢l BB T >0 BWEWEL UTs 1N, £ . 3k, TCARRRA
A0 BREERAE, BUAR Gl)/cog en BERE N lag-phase o B#F &) ik L 7 BARAL
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# W, GlycogenBERFw stage o BKABER R H W T BL =l , T LKEFR
RIGR Blycogen&ix b &, >0 RBHHRAM @5 L< BEIN B b, TCARHE
EA Ao BRTRAN S, FEa G lycosen 7 ERBICH  BATHABGIREGL, LS
&lycogen i & > T HRTR WD TR RN 2«

T CA RFE A R TC LB Ao (FFEAIES 5 (LA TS 7— ¢, 7707t
GENBERE B TR ER, >0 RISERYTF. H25880 5 2V 7 B e BRBA
LER=TIL T8, San>k g v sBofsAgESKiZesinfEE & Ad
Bz ethbicobo T2TSOGRAFFIREREL, 9> 7 Brk EKLEK-TLH
otEIRE BE VK BR, Fig. 3eR UREEK 200 80 8 Glucose | B0b mEAEK WE3
] 7NN REKER VE 0

mw

T - —
T £ THHS LY . 3R Figblm
- o VRENG, &RTY S —eAfRR &),
- o
o
AN fw N - comaBEorILn >o Bk o ng
.MWV kel o
R A R VEBRTHIR, = atsRos,
Fig. 3. Distribution .of radioactivity of the products
obtained after mild acid treatment of TCA-insoluble . (a)
product.i The paper strips were scanned for radio- P

activity with a radiochromatogram scanner. G-G,, a o
mixture of malto-oligosaccharides (the numbers indicate !

the number of constituent glucose units).

$Y NI ELTEKRVERERED L
T 5d- 1, 4-ERoEHRA-1, /A
AR ERZ BN THY , BARII
Glycogen b BV RREE o2& b T3 1. M. W““M““‘“}*f’

~ . ~ - ° . G G2 G3 GaGs origin

/Z we = m%? 7 N7 g‘ﬂ\&lycogen Fig. 4. Distribution of radioactivity of the products

N ifég{(:ﬁi =1 ’ﬁ%’ll rkonwZ %{ﬁﬁkﬁ obtained after amylolysis of the carbohydrate prepared

from TCA-insoluble product. Experimental procedures
> o o oA SN IL— Fe 4" are described in “MATERIALS AND METHODS.”
E‘:"W é B ﬁ'TZ. A ! 4R The paper strips were scanned for radicactivity with a

%&@?‘T‘, 'f( . iﬂ*ﬁﬁﬁﬂ Kﬁﬁﬂ/ﬁ 13 m radiochromatograni scanner. (a) not treated, (b) g-

amylolysis, (¢) glucoamylolysis  G-G;, a mixture of
W, UppP- [|4(_] g IUC ose T’ /5—,% F:ﬁ malto-oligosaccharides.
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Fig.5. Pulselabeling-chase curves. Experimental pro-
cedures are described in “MATERIALS AND METH-
ODS.” Open symbols indicate the radioactivity -of
TCA-insoluble fraction and closed symbols indicate the
radioactivity of TCA-soluble, ethanol insoluble fraction.
----, chase was performed; ——, without chase.
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1% @rlycogen NERBHNT,
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HY, 3k, Mousark T2
Glycssena — &0 & K13, 0¥
77 g By RWREFIV L VT FigT
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AhobiERlz Nk,

(1) Protein glucosyltransterase
&0 Bl Glucose & wPotein
capkiew KEEA L (D Glycogen primer

Fig1.

synthase & Brandhing enzyme ot
FCIBSEEnT AT~ T VIV
TEYLTRRING, (3 Releasing
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Protein carrier

EA X L RBA , Glycosend Ao BT RE
m‘ﬁ@ﬂfrnzémm. e, Lol
k&-THEI YN TEoMER o FE
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Fig.6. Gel filtrations of the labeled glucan from the
TCA-insoluble and TCA-soluble fractions. The labeled
glucans obtained from TCA-insoluble and TCA-soluble
fractions as described in “MATERIALS AND METH-
ODS” were individually applied to a Sepharose 2B
column (1x7cm). Radioactivity was determined by
counting directly with a dioxane mixture. (QO) the
glucan from TCA-insoluble fraction, (@) the glucan
from TCA-soluble fraction. Vo, blue dextran; Vi,
glucose; the value of 13$ was determined with a partial
hydrolysis of shellfish glycogen.

Gucoprotein intermediate

Glycogen primer
— —_ —_— u%— -— Glycogen
Protein Glycogen primar Releasing Giycogen syrthase
gb syrthase + factor +
terase Branching enzyme Branching enzyme



factor ey, 7294 X~ IBREY, L 07°54 & Glycogen synthase ARV,
Branching ensyme b a% BUER K 81) GlycogeniwARES , BBCH2.,

SoREIERI U AR o W B RIS R 1T, 2 CRABREIBELR
&%, Factor, YKo AR, K b& 0 20 Ml o w2 ol ETRWETH 2.
2= CRBRC G, 7T % - & Glyogen M) 2078 Glycogen synthasen/s B - FER
EEH, KOTABRIF L W HEARER T > Ko

EUE gl ycogen synthasen AdE - KT i 1~ Glycogen syrithase

O —SRETFEIEE , 700 BALFETHEIE T
N.Crassa o Glycogen synthase & B BIGArE, PEAE ~llulose colomn chromato-
Graphy , EREE 3-Aminopropy |~ Sepharose column chromatography i & YIEHIZ,
AE R o BE S £Y UDP-U"CT glucose o 'clglucose k7°54< ~ & L TTIZR
Glycogen k& T BB ANEL CITT4, . Fig. 8 13 LB O F ZAKAEN RERBR VR
ATER O 3-aminopropy |- Sepharase column chromato-

Fig8. Rechromatography of Glycogen graphy o ke - chromatol@ ¢ o >0 BB AR
synthase on a 3-Aminopropyt-

< Sephuro'se 'column' — Hotrerl), 97 I1v7 9 LARRSEEN-BI LT FEH
2 N £ TN Bz eWbOR, LIS K, TRE VR
= 12k o~
gt /\ h B o pH A BILS S EIREE Table Lk 2 & &
€ o8| / Jo2
g f \ *é,_,.owb £, S aBrtkEt a3k, 7 RIBKE S
oaf H 0 :
%H 5//\& L | W% TIRESS BURT B2 & b3
P IR A Glycogen synfhose & &lucose-6-p RT3 B
\ Fraction aumber (2mi)
TABLE II (DE) T8 1Y, Glycogen Pran ching enzyme,
PURIFICATION OF N, CRASSA GLYCOGEN SYNTHASE
Purification step Volume Activity Specific Yield
(ml) (units) i activity (%)
(units/mg)
1. 20 000 X g supernatant: 100 38511 0.023 100
2. 100 000 X ¢ pellet 100 39 415 0.051 102+
3. DEAE<ellulose 165 26285 0,208 68
4. 45% (NH4)2504) precipitate 10 25 341 1.633 66
5. 3-Aminopropyl-Sepharose 20 16 384 6.884 43

* Qverestimated value should be due to the experimental error.
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Phos,;horylasc M EB I B, TURY, BDS BRABEIK DG d > Ko
FRTER 0 — AT (PH, BE, B4 172, 1T oWB) 8 RHL . fib T
e EMEROBER £ ak B ETT> R 3%, AHRANATEESDS Ba k= R
IS A R0 > 2 B A BORISARTR 1 & VIR BTV 7 - AWER & Bakmaid , sDSRR
AEEG LR RAWR A FEF IE000CH Y, F &, BRICHI) IV T~ 7 Fig. 4

Fig.9. Sedlmemuhon Paﬂerns of Purified Glycogen Fig.10. Sucrose Density Gradient Gentrifugation of Purified
syn ase .
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8 min 12'min 6min

Sample’ cancentration, 05 % w/v in 50mM glycine buffer, . !g n J
pHBO.  Rotor speed, 55,430 rpm o 10 20 £

Fraction number (7 deops)

a. Yeast GLcose6P DH. (101,600) b Muscle Prosphoryt
{185000) c. Catalase (250.000 o

g

¥

Glycogen synthase (%}
»
5 8

I3
Qo

™K % SHBE (12.5 SIRRT i\aﬁiﬁm ATHIHET 25~300 TH» &Ko AR
AWBRIBR~ w9 Y ICIErSMBRAA VRS aTHE & FBaN, o R 2334
R AE N AT S WIRSTE IR B Fig. 1035 ~20 % 32 REREAECE B LRI
AR A ERT DA, A, b, CEAFER0MRS >N 7o BMIEE R L, >arkc

——— T ABRE | 22 mager peak (1) & 32 2 minor
Clp<g—n o1 peak (L T, &b, % MR ARBLE b

T~
ep \\ 1 ®PrATHesDS REAAEESRORTF
¥ ¥\ »

Glycogen synthase {units/ml)

oal a ]  EEofERrs (1), (L), (ID,(W) T ghze/2-,
o=l B AL SN A LA S LU
o] l! b
4/'I SO BUER D, AR G 5000 A TR B
OL-o——o o———————®=
o= 2 subvnit WEE LT ZERA Lk AR BER T HR
Time (min)

Fin.#l. Effect of proteases on the activity of glycogen synthase, glucose-6-P-dependent form. For condi-
tions see in the text, Aliquots were withdrawn at different times and the activity was measured either in
the absence or in the presence of glucose-6-P. Open symbols and solid symbols represent the activity in

the presence and in the absence of glucose-6-P, respectively. O, ®, control; &, &, trypsin; D, ®, chymotryp-
sin.
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e oRk. % TI/BRAM, DNS KRS 2 NRIRT S ) AR 0 658 2 .,
AR SubunitB V3 / BR700MERY #&RL . Histidine & Nkl § 7 single
peptide o HK TN B2 etwh 5 R o ABERA Glucose-6-P (RIS 2tk
PIOBA RREKRHTIENT ABR 70 IV HABRBR (L) 77, kT rY
703 ) RS BREEARRE TG > K. Fig. N ic R URFRI, X ERY 7722 ks BRRE
AiES, AR BILG UK Glucose— 6-PARRBEEE L 18 Om ke 2. = 0 Bl
s b b BB R Glucose- 6-P RGIERERMTIT, HaBEETFSBIL Ao BEre frik
Ho BRI N,

HIVE, Allosteric Z1Sis5 Glycogen synthase o > 14 EE
KR K&, Glucose-6-Po s HEALBEEE 1544 Glycoren syathase
0 7°74% IR TEHE o
Sudmamkica 1 % Glyoogen synthase o & MRS TR o Glucose-6-P HBER(DED
PR WL R) o BERRC & 22 eWWHSN T B Lo L A8 B Glycogen
B AERLZ WaStagen 55N B Glycogen synthase T8, KA &lucose-6-P
mETHe L & ny, & R erlycogcnméfér%{m, Glycogen Symhase S ek )
Glucose -6-P & &lucose-6-P autagonist <& 2 Allosteric Blia TRzt E2 5 M3,
>0 R WTREETE S kKR, Adenosyl phosphatete Glucose~b-P et 42 458
891 antagonist T'H B Lmbine Ko Fig. 12 055 hon ¥k , $i ADP % BRn ¥
ERL , BEAR 2 Glucose ~6-PRET KBV x0 1ER

53.1\2. Effect of Glucose-6-P on the Activity

intl"xePres'enczre oIfATP,IADP&AItIP 0B W= pteRbLN B, Bk, Adeno_syl PhoSPhMe
“ o] AMEE MR L Kinetics o B s <R L2

1%, Adenosy| phosphate 15 Glucose-b-p o BAR
Ao RERUA e UDP- glucsse o F5A X LT b BBE
‘lclu'coslﬁ_el_mi‘(m;,‘i e T2z etibin, T2. XWT Glucose-b-b a ABERE
HipEE R 0 < BBV R, Flg BrRLE
KR 2, Glueose-6-P BE BRI & 24 BER o UDP-
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9.3, Apparent Michaelis Constants of Substrates glucose H & @rlycogem ¥y 4d =H TURBH

as a Function of Glucose~6-p

S
—
Y

&
> 104
§ \
o
§5 Y 2
g1\
- o]
f 4 [ _
] 1 2 3 4 5

Glucose—6-P (mM )

—0~ KubdPglucose {mM)

DB BB, 20 KRV D Glucose—6-P 3 AR
» Glycogen I 7 BUat ey €3 Gz &3
7 = etrhics, Glyogen Synthase a Glywgen
T3 A B8, AIERAB KBRS
B L ¢ BECHDH, nrz 0 Glucose-6-P

O MR R T2 REREE L2 Bk, fico A T AT ABIRE Glycogen o Be
BB o o 2 BETU R R, ABFRGELEIS ATk b Glycoens (EATD ELeAds
Sk fEAT MR, Fg.HERED JHRed iz, Nowssa A éffyaogem syanaseéiFﬁ

[ig.14.  Enzyme Sites on Glycogen synthase

KB EEDUEBATHE. Ao (13 sebunit B
BHEVT WA EERY, 20 2 asubuitizg , 5B
I B, Glycogen. Glucose—6-P 1 0° ADP 2 FEAEIT
rERTS.

Glycogen synthase 13 6lycogen LR W 7547 —
EGlycogen 11BN £13"'% BRIHAERNEI. O RE
BiAE 1T 34, Glycogen synthase 7954 T— IRTEIEI
W 2RV E. Table W Ik A T80 754 7 —
A 2WCHARGRE 3L HhE e, - o B, Glucose,
Maltose , Maltotriose o A1) THE Glycgenb e |,

'meE IV, ACTIVITIES OF OLIGOSACCHARIDE ACCEPTORS OF GLYCOGEN SYNTHASE

Acceptor

Concentration Glucose transferred

pmol/min per mg protein

Glucose

Maltose

Maltotriose’

N. crassa glycogen

100 mM [ 0
200 mM 0 [}
100 mM 0.128 1.9
200 mM 0.304 4.4
100 mM o 0.047 0.7
200 mM 0.100 1.5
10 mg/ml 6.851 100
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RRET WAL 774 — AR HEGW. 3%, AHa Glycogen, o Glycogen &
Phosphorylase iﬁzwﬁ »Amylase AEELE dexthing, ZH M coue 7547 —sEE
WA R, Fig. 15 (BBD kL kBRI, Outer chalno B2 Hu L 318 08 -Amylase
limit dexthin W7BAL 7°v4 ¢ — LU CINBO L hiD. 3R Glycogent Phaspioy—
lose limit dexthin &l o 7747 —5hlEn £ k 20T Kinefics ol 75 M3 Uk Kk
(Fig. 15,6818) , 7°54 < —a Outen chain K29 162 & @adkic 3T 3 Banls omy
Bz ety s Ko K EAKIR >, Glygen synthase 13, T ozl 77543
BRBREL , 10 Ko 7947 —FWMEATE o, Lvy Outer chain v 44BIAE o Glucose
HREHE >3 0BT B B0 = & 0T Bo > RERERT— B Glycogen & £r
KEBEDT I ABRMEBIE B HiE T2 aE RbiR3,

3t 10} !
g o/ Tt . ;
§2 / £ 5l |
— i |
:1f / Ed- (] '
// " g,o/o//
i3 F
0-/‘” = s St L | S T 1 L
o 2 4 3 ) 2 4 3

[Glycogen] (mg/mi) 1/[Glycogen] (mg/m1)"

Fig.?i. Various primer saturation kinetics of the purified N, crassa glycogen synthase. Glycogen synthase
was assayed under the conditions (in the presence of glucose-6-P) described in Materials and Methods at
the final concentrations of primer indicated. Double-reciprocal concentration of the same data are shown
in the diagram on the right., —0—-, 'N. crassa glycogen; —e--, phosphorylase limit dextrin of N. crassa
glycogen; —a—, f-amylase limit dextrin of N. crassa glycogen. Details are in the text.

BV, Glycogen synthase o RICEY K5 o BT

Glycogen synthase 13 UDP-glucose + (GlycogenIn == (Glycogendmei + UDP T7b
AN B 2R, 24 BRI RS2 10, Glyogen synthase nR oA T 2
AR T bHTE LW« DEFR T N crassa o érl/co;em S/nfhas»e & B u R iR
BRIE 1715 > . 24" Glucose ~6-P R e RICER B HMEL 5, FAWRF Glucose -
6-p & Michaelis-menten R0 FBEKE WL, 3%, Glucwse-6-P 1T 2 Kmill
G 04FAmMTHET Ll bin- 7. —IRARICER TN, ABRRRHA, Glycogen
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BRIEHRE AV AL R X COREA £ T KIBEK B reoctant T”H2 .,
SAREAERL, RICKEEABERTEATI .

FEGARTI <P R B T 0 BENT. RICEX M UDP o FESER 2 BEATE o R T
BR 0BT bA WRRICAR EIRIT Fig. [6 12 MU ARG Rapid Egui(ibrium
Rondom Bi-BI BN CHY , 2 rEKf VERS, ERICARKEER RBELT 0K,
Ku e B R RIEER' e RRERID , RIVIREAL A, RITEERE Eo
BRI RBERS k. To AERE Table T 2 ed &0, 85 MERREER KGR
75 AHERR LAV CAKRITK EvTw 22em bon ), IR RREESamBEr 5.
FBRRICATFRGIEES W Re b o REVBRBITIKNTIER A H52 & 23 b1nd,

TABLE ¥
an‘lé Rapid Equilibrium Random Bi-Bi mecharnism Summary of Data
EG £
Ky Ks Kr Kinetic coetfici ing kinetk ts
/ \ . G‘?// \ netic ents Corresponding Kkinstic constani
E\ /555 iz © \ /E P 0= 0106 mgotproteln xmin ki = 9.434 ymot/min per mg
% ES /Kq Ke X gp % Ko per pmol kz2* 0.106 pmol/min per mg
€2 erzyme-G&P compiex . G glycogen a $, =0076 mg of protein xmin  Ki= 8810 mg/ml glycogen
tnitial rato equation St UDPgiucoss, P:UDP. G:glycogen ntt x o8 per yumol K2 8224 mM UDPglucose
€6 @, =043 mg of protein kmin  K3= 0676 mM UDPgucoss
K 2
K/ \ x mM per umoj
G"ﬁ‘E s Mo Ka» 0717 mg/ml glycogen
EGF=— \ / ‘P, »0.625 mgq of protein x min
'Kz\ €s 4/K~ X T X mM per ymol
P (-]}, . —
v = KIUEGS) =KIEN G775+ (GI/KY + (5K ¥ GRSV KaKA
KIKS = K2Ke p
K
@, 1y, S R)

v LU ()] + Wi{S} * K(G)S)

4, 2t
S Et Gt TS e

[%aﬁ , %o }

#or S ), A Ko

%R

Glycogen 13 RINBUB VWL TR BIBIIELL TR TR Ble R RL c v Bz
LU ARRRS VPR LN LT 2. RAKNE o Glycogen s ErimiiRa ely cogen &L L, A
B B0 e otEg g ARTRERS btns 2 1, Table Tie i L& ABR 0~5 B 182 KEI2,
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