VSRR (O IR K BRI 43 T dE R O )

2000; 27 (2) S FES5EMEHERE

thermostability. J Mol Biol, 1999, 288 (4): 623~ 634
Bhosale S H. M olecular and industrial aspects of glucose isomerase.
Microbiol Rev, 1996, 60 (3): 280~ 300

Jenkins J, Janin J, Rey F,

from

et al. Protein engineering of xylose

( glucose ) isomerase Actinoplanes  missouriensis. 1.
erystallography and site directed mutagenesis of metal binding
sites. Biochemistry, 1992, 31 (24): 5449~ 5458

Zhu X Y, Gong W M, Niu L. W,

streptomyees diastaticus No.

et al. Crystal structure of
7 strain M 1033 xvlose isomerase.
Seience in China ( Series C), 1996, 39 (6): 636~ 644

Collver C A, Henrick K, Blow D M.
ketose interconversion by [+ xylose isomerase involving ring opening
followed by a 1, 2-hydride shift. J Mol Biol, 1990, 212 (1):
211~ 235
Allen K N.

xylose isomerase inhibitor, Drthreonohydroxamic acid, and high

Mechanism for aldose

Design, synthesis and characterisation of a potent

resolution X-ray erystallographic structure of the enzyme inhibitor
complex. Biochemistry, 1995, 34 (11): 3742~ 3749
Allen K N, Petsko G A,

structures of D-xylose isomerase substrate complexes position the

]-il\"i(‘? -'\. ef (“r, X'I'El_\"' r-r_v:-it:ﬂ]ngruphir-

substrate and prl:\'i(h—e evidence for metal movement
catalysis. Biochemistry, 1994, 33 (18): 5469~ 5480
Hu H, L H Y, Shi Y Y.

isomerization of [D-xylose catalyzed by the enzyme D-xylose

during

The reaction pathway of the

isomerase: a theoretical study. Proteins: Struct Funet Genel,
1997, 27 (4): 545~ 555

Erbeznik M, Dawson K A, 5Strobel H J. Cloning and
characterization of transcription of the xylAB operon in
T hermoanaerobacter ethanolicus. ] Bacteriol, 1998, 180 ( 5):
1103~ 1109

Hess ] M. Tchernajenko V. Vieille C. et al. Thermotoga
neapolitana homotetrameric xylose isomerase is expressed as a
catalytically active and thermostable dimer in E. coli . Appl

Environ Microbiol, 1998, 64 (7): 2357~ 2360

Haldrup A, Petersen 5 G, Okkels F T. The xylose isomerase gene
from Thermoanaerobacterium thermosulfurogenes allows effective
selection of transgenic plant cells using DFxvlose as the selection
agent. Plant Mol Biol, 1998, 37 (2): 287~ 296

Zhu G P, Xu C, Teng M K, et
thermostability of DFxvlose isomerase by introduction of a proline

1999, 12 (8): 635~

al. Increasing the

into the turn of a random coil. Pro Eng,
638

RIEINE, JHRkIh, ARAES, . G138P 5 58484 4 450 544
REAELGE PE (0 0. /B9 22 S/ A W S 4, 1998, 30
(6): 607~ 610

Zhu G P, Teng M K, Wu C J, et al.
Biophysica Sinica, 1998, 30 (6): 607~ 610

Acta Biochemica el

Prog. Biochem. Biophys. .

17

20

131 -

Tilbeurh H. Jenins J. Chiadmi M,
xylose ( glucose) isomerase from Actinoplanes missouriensis. 3.

et al. Protein engineering of

changing metal specificity and the pH profile by site directed
1992, 31 (24): 5467~ 5471

Lowering the pH

mutagenesis. Biochemistry,
Cha J, Batt C A.
isomerase: the effect of mutations of the negatively charged
residues. Mol Cells, 1998, 8 (4): 374~ 382

TES, 8 nh, Al S R0 AR R G 247 A

GEASIRRGEAT 138, 247 LW A RRG R A Uy ik o G R,

optimum  of Drxylose

1213003A, 1999-04-07

Wang ¥ Z, Xu C, Zhu G P, et al. CN patent, 1213003A,
1999-04-07

Ge Y, Wang Y, Zhou H, e al. Coimmobilization of

glucoamylase and glucose isomerase by molecular deposition tech-
nique for one step conversion of dextrin to fructose. ] Biotechnol,

1999, 67 (1): 33~ 40

Progress in Biological Engineering of D- Glucose
Isomerase. ZHU Guo Ping, CHENG Yang, GONG
ChurHong, XU Chong ( School of Life Science,
University of Science and Technology o China,
Hefei 230026, China).

Abstract

D-glucose and D-xylose into

D-glucose isomerase ( GI) can isomerize

D-

D-fructose and

xylulose, respectively. It is a crucial enzyme in the

production of high fructose corn syrup on industrial

scale. In the hydride shift mechanism proposed for

GI, the main features are ring opening of the sub-

strate, isomerization of Gl via a hydtride shift from

Czto Cy, and ring closure of the product. GI gene

has been cloned, sequenced and overexpressed in the

homologous and heterogous hosts. GI whose proper

ties have been improved by protein engineering may

be one of the most important industrial enzymes of

the future.
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Abstract

(VEGF) induces angiogenesis as well as permeability

Vascular endothelial growth factor

and plays a central role in the
Five VEGF

(VEGF 21~ 206) are produced from a single VEGF

of blood vessels,
regulation of vasculogenesis. isoforms
gene by alternative splicing of the VEGF mRNA.
The regulation of angiogenesis induced by VEGF and
how to inhibit its effects arouse great interests. The
function of VEGF in angiogenesis regulation was
reviewed in several aspects.
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