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Conformational Analysis of 1—3 -B-D-glucans by Molecular Mechanics

YANG Hai-long WU Tian-xiang ~ZHANG Ke-chang
School of Biotechnology Southern Yangtze University Wuxi 214036 China

Abstract According to the global minimum of disaccharide unit of 1—>3 -f-D-glucans the structures

with the molecular mass of 2. 05 % 10* and 1. 026 X 10° were built and then optimized by molecular

mechanics MM2 . The result showed that 1—>3 -3-D-glucans should contain single helical structure

with hydrophilic polyhydroxylated groups on the outside surface of the helix. This conformation is

assumed to show immunological activity and antitumor activity.
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Fig.1 Schematic illustration of the disaccharide repeating units of 1—>3 -B-D-glucans
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Tab.1 Search of different hydroxymethyl orientations and global minimum

v ) v’ ol X x kJ
85.8883 ~64.832 75.314 ~169.425 ~54.329 ~58.752 148.5549
85.498 -65.033 74.986 -169.511 56.079 -58.866 148.1626"
84.709 -63.106 75.246 -169. 396 174.627 -58.985 153.3115
89.909 -67.240 74.854 -168.693 -53.479 60.102 162.4198
87.617 -65.594 74.508 -169.863 56.385 59.411 162.6739
87.587 -65.094 74.115 -168.242 174.379 60.969 169.6558
89.923 -67.516 75.000 -168.495 -52.744 -166. 353 170.6201
88.582 -67.014 74.702 -168.827 55.881 -166.301 170.1661
87.668 -64.890 74.421 -168. 354 172.875 -166. 864 177.1589

3
Fig.3 The global minimum of disaccharide unit
1—3 -B-D- single helical structure
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Fig.4 The optimized conformation of 1—3 -B-D-glu-

cans with different molecular mass

BOHN J A BEMILLER J N. 13 -B-D-glucans as biological response modifiers J . Carbohydr Polymers 1995 28 3 —14.

KIHO T KATSURAGAWA M NAGAI K et al. Structure and antitumor activity of a branched 1—>3 -f-D-glucan from
alkaline extract of Amanita muscaria J . Carbohydr Res 1992 224 237 —243.

CHEN JH ZHOU J P ZHANG L N et al. Chemical structure of the water-insoluble polysaccharide isolated from the fruiting
body of Ganoderma lucidum ] . Polymer Journal 1998 30 10 838 —842.



5 13 BD- 491

10

1

12

13

14

WANG SY HSUML HSUHC et al. The antitumor effect of Ganoderma Lucidum is mediated by cytokines released from
activated macrophages and T lymphocytes ] . International journal of cancer 1997 70 6 699 —705.

. LB—NB J. 2000 32 6 557-561.
OHNON MIURA N CHIBA N et al. Comparison of the immunopharmacological activities of triple and single-helical schizo-
phyllan in mice J . Biol Pharm Bull 1995 18 1242 —1247.
KISHIDA E SONE Y MISAKI A. Effects of branch distribution and chemical modifications of antitumor 1—3 -B-D-glu-
cans ] . Carbohydr Polym 1992 17 89 —95.
FALCHBH ESPEVIT RYAN L et al. The cytokine stimulating activity of 1—>3 -8-D-glucans is dependent on the triple
helix conformation J . Carbohydr Res 2000 329 587 —596.
SAITOH YOSHIOKA'Y UEHARA N et al. Relationship between conformation and biological response for 1—>3 -f-D-
glucans in the activation of coagulation J . Carbohydr Res 1991 217 181 —190.
DEMLEITNER S KRAUS ] FRANZ G. Synthesis and antitumor activity of derivatives of curdlan and lichenan branched at
C-6 ] . Carbohydr Res 1992 226 239 —246.
LIUJ H ANDREW L WATERHOUSE A L. Conformational analysis of levanbiose by molecular mechanics ] . Carbohydr
Res 1992 232 1-15.
BRACCINI I GRASSO R P PEREZ S. Conformational and configurational features of acidic polysaccharides and their inter-
actions with calcium ions J . Carbohydr Res 1999 317 119 —130.
WATERHOUSE A L. HORVATH K LIU J H. Conformational analysis of -D-fructofuranosyl- 2-6 -B-D-glucopyranoside by
molecular mechanics calculations J . Carbohydr Res 1992 235 1-13.
KULICKE W M LETTAU A I THIELKING H. Correlation between immunological activity molar mass and molecular
structure of different 1—>3 -p-D-glucans J . Carbohydr Res 1997 297 135—143.

2003
42167 CN43 1252 TS
1 2 8.00
48.00
1901010009014406305 6

410008 0731 4497427 4497361 0731 4497427 E—mail Lskjjj@163. net



