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Fine Structure of Oyster Glycogen and Isolation of Core Glycoprotein

Akira M1sak1") and Midori YANO?
1)Faculty of Science of Living, Osaka City University, and 2)Japan Clinic Co., Ltd.

The highly multi-branched spherical structure of oyster glycogen (M.wt, 4 x 10°;
ChL, 12) was confirmed by repeated debranching actions with pullulanase. Comparison
of molecular distributions of a-(1 = 4)-unit chains at each degradation step indicated
that the outer-most unit chains (A-chain) have DP 6—9, and the middle layer consists
of DP 6—12, while the inner-most region has DP 2 and 3 (molar ratio, 5 : 3). The
core region, which corresponded 1% of the native glycogen, appeared to be a glyco-
protein. The purified glycoprotein having M. wt., 1 x 10*, comprised 61.7% carbo-
hydrate and 38.3% protein. The carbohydrate moiety contained glucose, mannose
and galactose (6.1 : 1.5 : 1.0) together with N-acetylglucosamine. Amino acid analysis
showed that the protein moiety consists of Gly., Lys., Glu., Asri., Ser., and Tau (molar
ratio, 1.06 : 1.52 : 0.76 :VO.69 : 0.56 : 0.39). This glycoprotein may play an impor-

tant role in biosynthesis of glycogen.
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B A X - /Y a— 4 i f-amylase & pullulanase # VR LIEASE 32 Lic
X0 2 OMMBEE TS, © OBRAT O PAHIE & RO BRAYE L VB E R L
TWBZ L EHRELRLY LaL, %@ﬁ&“ﬂi ‘2 -3 :10)>g1uco’se stub #H 3 %4~ limit
dextrin iz pullulanase # fEfI S &5, 20 stub M&H% b, 5~ G0 PIlgs b —HINT &
NBBETNOH BT LAFE S Wiz, % 2 TARZE TiE Amylopectin OB EIEEEE T b 5
pullulanase 7° glycogen 4y F0AESUCBIRIICIER T 5 L VW O B E AL T, Z oWk
B BRI 0 R LIER & T T 04L& LEIC[E - TEEES SMTIC R LS S 0 &
FTr, S DICEOHFET, 20 glycogen DNRITHEEAN 2 7 BFET LI L b TRREN
EOT, WEAESEBRNL, ZOFENMEEROMICLES L L.

£ B K &

EOBENLICEBEO»E (3A—4AARE) OBk 7Y 2 -7 (BE7 UV =
p44E) #Fic dimethylsulfoxide THiH, 74 3—APBIcE VML, A7) a—
P U5y TR 4 X 10° (minor » 2% 10°), (alp+1405°(C, 1, 0, &) TEHHEE
(CL), 12~14TH OV #5%NEAEE S, pullulanase ixHRFAMLFHIFEHT & b 6t
Ihizb oz fAni,

Scheme 1 iZ7RT T & £ glycogen ( 800mg/ 20 ml water ) IZ pullulanase ( 40 units )
LpH6.0T, 37°C, T2hrfER&¥, RIS EFN L, BINRZRNE BBEL /o< b
+ ) REOGERAM & Biogel -p2 BLU-p4DEHEN T LTH L HBT 5 LIk Y RDI,
FATVE R O S AEE 53 IO pullulanase #EA S, R &Rk L TlElEA Y DO 715
WEIT-7. = OffEE, glycogen ht4 v REASERE L 72 < 725 £ TRV B LIT> 7= (315
). £, BEOEFFHES» OEBEAOKMEIT 7.

RREKIUEER
3R> HEE TR glycogen I# D 3E L exo-type O EIMiEE#E T H 5 pullulanase ¥
EERESE AL, AEH15E O DR LK TIE SERICHEE Y ST 1 %D THEEREA
HoESTHWEIEORT, H1BIUR1ICE, BESBOKFBERIRITS, a-(1—-
4 YEAKD= A b F Y TEOBRE e 74 VBLUOEHESETRT. TRbOD, H1H
DIEF T glycogen 3 FO &AM ( A— ) OULEIMTIC L VEREL o4 ) TRERERE
(DP) 4 &bz 3 ~ 7 ORIOGEME 25 525 4 2 AL 5 M % COEMTIEDP 4~
120y BEWHEQMAR LN, Zhid glycogen I FOHBEERE TS (1—-4 ) 8{(B
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g]ycogen(BQOmg/ZOm] ) .

pullulanase 2 unit/mil
37° C, 72hr

| I

malto-oligo saccharides ﬁon-dia]ysate

(pullulanase action 1) .
pullulanase 1 unit/ml

gel filtration 37° C, 72hr

- malto-oligo saccharides non-dialysate

(pullulanase action 2) pullulanase 1 unit/ml

37° C, 72hr
i
1
1
1
|
ma1to—011'go saccharides non-dialysate
(pullulanase action 15) (The core of Glycogen)

Scheme 1. Procedure of repeated debranching actions of pullulanase on
oyster glycogen

Table 1. Distributions of chain lengths of a-(1 = 4)-unit chains of oligosaccharides on degradation
steps of oyster glycogen :

Residue (mg) ’ Proportion wt. %

Step | (non-dialysate) | G G2 G3 G4 GS G6 G7 G8 G9 G10 G11 Gl12 G112
1 878.68 - - 18.8 334 13.1 64 85 4.0 - - - - —
2 773.50 — - 2.5 11.3 16.9 15.1 101 7.3 8.5 5.9 84 2.1 12.0
3 747.37 - — — 8.8 15.1 293 8.8 39 3.6 2.8 3.7 24.0
6 648.60 - 83 428 336 44 54 16 - — - — - 3.9
7 482.80 — 6.9 334 270 5.6 3.1 2.3 1.7 0:1 - — — 19.6

10 269.35 - 16.2 559 234 2.8 1.6 1.7 - - - - - -

11 235.00 — 16.8 33.2 47.2 2.8 — — — - - - - -

13 60.42 - 21.1 449 283 57 - - = — — — — —
15 8.63 - 53.9 46.1 - - - — - — -~ — C— —
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Tst Pullulanase digestion
- G4
2nd Pullulanase digestion G6
50 b
E
o 0
2
) G4 63
B 6th Pullulanase digestion
S
2
S 50 |-
L
j &%
[+]
o
0 ;AvAveAﬁﬂneAA=l"='
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Column: Bio-Gel P-2 and P-4
50 - Flow rate: 8 mi/hr (Water)
0 240 340 - 440 540 .

Elution Volume { ml )

Fig. 1. Gel-filtration profiles of malto-oligosaccharides releazed by successive
debranching actions with pullulanase
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—8) YT 5. SORGMEELIHEY, BHEA ) OB DP 3~4 L0kl
29 (6[EE ), RAEICHYT 284 ( 14[EH ) TRl ) =8 maltose & maltotri-
ose (ENH, 5:13)DnHhEoT, '

U EDfERE, %icHa 2 f- amylase-pullulanase OICFER CHRLEE L g T,
& glycogen OREEIRIT O LI < WL < BIEL G, ~ G, 0EWERME L 2 > TH D,
FREE TREBHRY a- (14 ) —$#HOEIMHOTNSA,  BABE © I E O HEiE v
BH(A-H) POHL, 2FLLTR2IGRT LSRRI TEFRT S EL0N 3,

glycogen # X 1% amylopectin DAL, isoamylase % pullulanase 7z & o a -

(1= 6 ) SYMiRER O MBI L Y BAKITOND X )17 o7, Akai % (1971) X
DITIEIEER O glycogen KHT 2/EMA 6, isoamylase it glycogen DINEEE &2 T
TERICEYI Y 247 5 1%L, pullulanase iX glycogen D EIMil % LMV + 52 L &
H|ELTHWED BolE Palmer 5 (1983) i #i7z it 57z exo-wise iz glycogen 4y Bl #47 5
Cytophaga ® isoancylase & %>& ® glycogen I sequential IC/ER & ¥ 78 6, glyco-
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Fig. 2. Proposed structural model of oyster glycogen
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gen i My er 2> SEIRHI &1 2% amylopectin £ Bz D KT b 52 L HBEL TV 5
W, REORR HHBEEEO glycogen h LiEE S B <V b A Y TEOEESH LTS
RS R O NI SR VEBEAB AR BB I LEFRLTWS, LoL, HEORVE
UL EINEE R O R IC T SRS T L bR TR <, 7, glycogen OERYF O
TRk & B LEEV.

ARG TR 4 DERFE L Te 515 i pullulanase HASMIBE D HIEK AR 2475 & v 58
HAFIALEZ LT M2 IR 7 VRIRRS T oM E & CRIAL S 5.

A7 - BEOAOSRELME

glycogen DELTRBFEIZ >V TIE 2 L E TL < OIS Bk 485 - 7208, KIE+O/H
IZIE-TVRY, LL, BEO Krisman (1973) Y % Whelan (1976) ¥ O#&R,
DEMED AT E FRIC,  glycogen DARICI £ DFIMENE CHEE A initiator &7 5T
LERBRLTVWDD, BEET BEAFSMLILEVIBERRY LR, ReAENE -
glycogen Iz B3> X 5 ic pullulanase ## V&L 15 EWEA S ¥ 5 L Rk iEm e L THEA
MEOWE A BB = b & R LT, 1%0IETHE SNz 2 O HS FES & Sepharose
CL-6 Bo# S A ERERER3ICET LB T, STEN FOER L OEAS
teb'— 7%, BV ( pullulanase ) DIEHALE & AL 2 ICRE D, SHIC, ZOFEE
HHE4Y % Con A-Sepharose 77 % & pullulanase BF S h FicEHEn sk L, Z
OESEH T MICEFE SN, o -methyl-D-mannoside I X DM E N5 Z L EBDI
(B4 ). Con A-affinity # 5 AT DS Wil EAAFRA 1 T OB ( 7=/ — 1
Wifer:) CEBAB (m— VA1) OMARKIZ61.7 £ 383 Thofe, ZHEETIKIMHEL,
ﬁﬁﬁ%lUTi/@ﬁﬁ&%&t%%&ﬁzu%fo%&ba,gwmemamm,ﬁ
E (11244 72 mannose, galactose 38 X U8 N-acetylglucosamine EET. 73/ BRI
SRR TN C & % 7% asparagine B & Userine A G = &£ 26, FEH L <7 F FROMAR
chitobiose itk & asparagine nEHDOBDO N- 7'V =¥ FfEA, 5\ idgalactose & serine
DREESLTO- 7 ) 2y FEAOWFAD, ¥ cBmHEEFEC LAESND. 20
glycogen o a7 SIS 2HEEE OPH T OS5, glycogen OAARBEOMIICH
HEFHIVEEZDLEBLREDT, SRZOBELHLIICTEITFETH S,
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Fig. 3. Gel-filtration profile of the final residue of glycogen after 15-time actions
with pullulanase

(Column: Separose CL-6B, elution with 0.1 M phosphate buffer, pH 7.2, at the
flow rate, 10 ml/hr)
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Fig. 4. Con-A affinity chromatographic profile of the core-glycoprotein
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Table 2. Proper;y of core-glycoprotein isolated from oyster glycogen

Molecular weight 1 x 10%, Carbohydrate; protein, 61.7;38.3

Carbohydrate moiety Protein moiety

D-Glc. 6.1 (ratio) Tau. 0.39 mole/mg
D-Man. 1.5 Asn. 0.69
D-Gal. 1.0 Ser. 0.56
GlcNAc. ++ Glu. 0.76
Gly. 1.06
Lys. 1.52
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