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Comparative studies for unit chain distributions of different glycogens and evidence of

multiple branchings of oyster glycogen.

Motoko MaTsur™, Mariko KaxuTa?, Akira Misaxr®

Dchimura Gakuen Juwior College, ®Konan Women's University, 30saka City University

In a series of investigation on properties of oyster glycogen, the fine structural features of glycogen
was elucidated by a new analytical strategy. Thus, the multi-branched oyster glycogen molecule (A:B-
chain, 0.7:1) involved 5 to 6 times interlinkings of B-chains. More information on the glycogen struc-
ture was investigated by peeling action by Klebsiella pullulanase. The first treatment liberated short
unit-chains (dp2-5), but it was tended to produce longer unit chains (dp3-17), as the pullulanase ac-
tions proceeded. Interestingly, after the 7th treatments small proportions of longer unit-chains were still
present, suggesting the presence of longer tires are in inner‘ molecule. Based on these data, we proposed a
computerized three-dimensional model of oyster glycogen.

The oyster glycogen was acted with human pancreatic amylase. The analysis by HPAEC indicated pro-
duction of various maltosaccharides including double branched oligosaccharides. The afore mentioned
isoamylolysis and HPAEC analysis was applied to the unit chain distributions of glycogens from different
biological origins. It was also successfully applied for clarification of the glycogen of human glycogen

storage disease.
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HPAEC (High performance anion exchange chromatography) : HPAEC i3 Dionex 1 # @ Bio LC
Model 45001 T, # J 4 d HPIC-AS6 (250X 4mm i.d.) & HPIC-AG6 (50X4mm i.d.) DH—Fh T A
% V> pulsed amperometric detector TR L 720 & H 413 0.15M NaOH & 0.15M NaOH-M NaOAc
DITV Ty MKz,

BREBE

HEZ)TA=FUIIR-T I 5 —F & exo-type DUELIWEEE (T I 5 —) 2V ELEAIET
5F DHMA A S peeling 1TV, FEIETOHR DM & B LR T Table LIZIR L7z, ZORER K
Y A:B1:B2:B3:B4:B5-$DEIAE LT, 6.7:5:2:1: 1 DEIE SN0 RFFEORKENS T £
)= I ARERICE Meyer BUETH L%, a- (1—+4) unit 113 Fig. 1ITRTLH1Z, P&
b5, 6MAIEAMYEL-LESUEHEEE LD AW LIZR 572", 2B, Fig. 233>
im0 —=2574 927 (ENVTI )LD 73T OBEO—HExETMLLAdD 2R,
252, FALADF—% BT Dr. A. French (U.S. Department of Agriculture : USDA) A% 1001 @
TN a— ABRKEDOTAEEETVEERL T D (BME)e —H, TV I F—EEHwIiErs, Lk

Table 1. Yields and average chain length (EE) of B-dextrins and stub-free dextrins formed during repeated en-

zymic trimming of oyster glycogen.

Native glycogen - isoamylase — Total unit chains Dextrin Yield (%) aa
| f-amylase -
B-limit dextrin-1 ( 8-LD-1) Native gllycogen 100 (800mg) 11
{ Pullulanase p-LD-1 72.0 6
I ! SFD-1°¢ 56.0 6-7
Short stub Stub free dextrin 1 (SFD-1) B-LD-2 o o
b Bramylase SFD-2 23.8 7-8
B ’lLD“Z p-LD-3 — 5
Pullulanase
— SFD-3 14.0 8
Short stub SFD-2 B-LD-4 — 6
} f-amylase SFD-4 5.1 9
B-LD-3 B-LD-5 — 4
} Pullulanase SFD-5 1.5 n.d.
1
Short stub SFD-3 “Estimated by methylation analysis
| B-amylase ®First B-limit dextrin
B-LD-4 “Stub-free [-dextrin-1
} Pullulanase n.d.: not determined
1
Short stub SFD-4
| B-amylase
B-LD-5
| Pullulanase
1
Short stub SFD-5
} f-amylase
B-LD-6
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Fig. 1. A hypothetical molecular model for oyster glycogen.
O, glucose; —, a- (1—4) linkage; —, a- (1—6) linkage

Fig. 2. A computerized three-dimensional model of a segment of oyster glycogen.
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Fig. 3. Successive treatments of oyster glycogen with pullulanase.
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7oo ZEMTOFTFEOEILS, Native 2270 3 =4 > OFHSFE 8.5X10° 75, 4 [80 peeling
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HEBRICLDT) a5 ON8E
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P2 S LR % Fig. 4 1R Lz, 6%-aZWa = PUF—Z (By), 6-aZlaiw
WEFFFF—R (Mast”Bs), 63~a~V I NI b M) F—Z (“slow”Bs), 6%-a= ke b
F FFF—R (“fast"Bg), 6%-a<w FIINTIV T R TIF— R (“20n4" Bg), 6-aw kR F =
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Fig.4. HPAEC profile of human pancreatic amylase digestion products of oyster gly-
cogen.

O, glucose; —, - (1—+4) linkage; —, a- (1—6) linkage
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Fig. 5. HPAEC profiles of unit chain distributions of some glycogens.

A, bovine liver; B, rabbit liver; C, A fumigatus; D, phytoglycogen.

The number on each peak indicates its DP.

Chromatographic conditions: column, Carbo Pac PA-1 (250X 4 mm i.d) ; eluant A, 150mM
sodium hydroxide solution; eluant B, 150mM sodium hydroxide solution containing 1M
sodium acetate; gradient program, 95% eluant A (5% eluantB) at 0 min. 55% eluant A
(45% eluantB) at 40 min,; flow rate, 1 ml/min.
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WE®1OGARELE4~7 D4 1) THY (single branched oligosaccharide) # £ & La-1,6 &% 2D
UEELESE S L LEDOE G A 1) T8 (multiple branched oligosaccharide) & 24 &, BIE O R

MR L7,

BA4OEYEOTY aA—-F L O#EEY R

BREORLEL 7Y a—7 21 Da- (1—4) unit D54 % Fig. 5 13R Lize FOWIEZ ) a— 4>
CEBHE (E) 211), I FOFES ) a4 (Elj, 13), Asp. fumugatus D7) - (nC_Ij:S),
MWHRE LCAA—Fa =074 bZY)a—4> (CL;11) & bICEAE 35530104 ) THD
DAV NTZDS, ENFROTAT 4+ —WHFETFRE - T, 72, ZhEhOZ)a -7 ilh
FrN)A=TFOEEEFERIZILTINT F—EE 1 BEH SR E R LR, Sl
BELTRAZLEDNOINGDZ) a5 OWEIIZR I Y HHESBICH/H L THDL I EATREEI N,
L L, BEED T 4 F 270 3 =5 Y OB AN L7+ ) THOFEHE CL) 19T, 7Ya-
FUERRRVGLABEOENT IURSIFUIAL T THEEEZONE LRI 2 AT b,
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Fig. 6. «- (1—4) unit chain distribution in rat liver glycogen (normal).
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Fig.7. Unit chain distributions human liver glycogen of A glycogen storage disease (type
) and B with lung cancer.
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