Rz CRT REREZOHEIT CSCD#ZULHETI

SR/ARESE

(EMIREFR) - 1985FEIF
BT - 8H25HHR

FE / PERFR

B/ FERIFBSMEDATET FEMEDFE

E& /BT

HITER / 5KER

EE / BRRF

iR/ PERFGMEMSET  BITUEX G RIEER

libhit / JEREAFHXKALIRAEES 1 SB35
rhERE B YR ATBA01

iB%% / 100101

IR / FBiE: 010-64807509
E-mail: cjp@im.ac.cn

&8 / BBiE: 010-64806142
E-mail: gg@im.ac.cn

R1TE8 / BBiE: 010-64806142
E-mail: bjp@im.ac.cn

f& H/010-64807327

it / http://journals.im.ac.cn/cjben

H AR/ BFHARE
ED R/ ACRHEERIGIRAS]

BRTT / PEMEERANTILRHIRTIAITS
iTagk / =ERUHHE

BrE&TT / PEEFEBRZERAERAT
ESMES / M5608

FEEEEHNE / RPEIE 85201701875
RS / 82-13

SHEM / 78.007T

ISSN 1000-3061

CN 11-1998/Q

R =
BB S RERIETLRE (EPITRFR) . (M
EMER)  (EWZIR) M (FEMZER ) 10
HAT, FlEAwiEsticis, WM AREERRESD
W95 2 CNKISF 2 IR AR, P B el & W4
HhRiBE . ATIERBER, WS, REWH, &
SR ER.

Chinese flam]:ﬁ%&m

Journal of Biotechnology

UHIERLTERE SURSRTS

7

2018 VOLI4

Shengwu Gongcheng Xuebao
$E34EHT7H (25E2358)
20185%7825H

F =

1021 2018E8TIEETIFS
£

1024 igﬁﬁﬁ%ﬂtﬁﬁléﬂiﬂﬂlr, SIS L
ZKE BEZ

1033 AHEURRIHMI AT REFES
KEt RE=E FEE ¥ FEWL

1046 BUKHEEEEIZEUHRIEE
WEBE IS BEE TR 5KS FER
HiET

1057 w-#ERES FUIESHTHE
S¥E FBFM



XFAETH
(EMITREER) SHFERDE, FER
ZhEE, PERFEMEYRRIATEMED
FHEFHHNGEEENFEART), KPEBAR
O EAT . EZIREFE L BRIFZ IR EFF
FARRFHEFAER, NENREEE: ERT
F. @EIE. HRTRE. BIE. |EaRI1IE.
EBETRE. £9475. £YRiE. ERCHRES
NEE, BRI, RIFEFSFES M. T
MNEE70%LL E2%% “8637 . “973” | ExRH
ARZESERPYE “+ 01" WXREEHBRE
KIBERARICN . ATIEHWEEHZXIE CA.
EZEEFZRSIIM/MEDLINE. #ZH8rEAJ. H
AR AR EIREIST. K=rSHRRBERSIIC.
fT=ElsevierABHIScopus M. AI=EZXHE
EMBASE . ZENNSHFHEATHER (ML) (UI-
richsweb) EFEREZQRVITUE; ERNEH
EFMCNKI. FEEYZHE . FEEPEF
AEIRE . PERSES|INEIRE . PERIREITNE
BIRELVFFBEEEMGENIINR

(EMTIEFIR ) 2000F53KFERIZ RS
HAT &3, 2003, 2005. 2008FZ=5xkhEFRHp
RFEIL, 20085FkK “FERSREHAT) R
S, 2012F1201SEERFHIF A “FEEFRENTH
RHZAREET)” , 20126063 “FEEMHAREZEA
HBT)” #RE, 2014FENE300F “SEI3EPERER
RHGHERT)” , A “PERBREHZEHIRREARIEX
(F5000) ” IRERIRERTY, 201553k FERH
EREHERTEARRERAIME X8, 2015-2017
EEBFI SRR FERZ R F PR E SR EATUHE
TE=EE,

HH B ACEEIFEE N EY) T2 RHEE
B%E—, BEmARIND. xEFAREWIRIERT)
EHMNEBR. Alt, BATPBERRSTFEY TIZM
BRRFITRDES, BORSIE2hERME. BF
(=M TSR ) TTARAIEE NS E RIS

1069 EFHH1,3-AEEYERIKHEBR
REMIERE
wEE RER KWK KEE Hossain Zabed
S ENE

1081 EBAXEBKIFER-AEETEINS FHIE
LEE Fee EEH BER RER

1091 ERETRSTMIEAspergillus terreusisibEs
BTSN
HKERR, MRBRET RS

1106 ETRMENFEERRSEEHEALEBIR
REM
FEE KI5 EERL PR

1117 RiRBo-Em B EERIR MR
wiE R =0

1128 BESXME(LEREE SR AETNE
£iE SRR BRx EX B I8E

1137 FIA |l BYERERSEECsyBicia ohlEi S+
A& RcsypyroneZit &4

EUEE AkiE TEiE B FZ BEIR
1147 g%%ﬁéﬁﬁ%%ﬁ@ﬂ’ﬂﬂ%i&\ MR REH
h TN
iR T =R iR T skEW FRERI

1156 =ZNADPH-{ia&aZ=EPA450:FEESEAIAITE
hRIA R BT D
MERE @R 5ER HIf

1169 o-REEREEBELBERIAMA .. BEMEER
B A

XSS RS BERF FRFEX KibE

1178 SRR RBEREREERASEF MR
min Fmbe MR REFE A3 BERE =K

1189 EEMFBHMERE R RrtkIRLEEEIEHEEB
REAERE
Fimtg i TEN RBF ABEFE M



Chinese Journal of Biotechnology
Monthly « Started in 1985

Administration / Chinese Academy of Sciences
Sponsored by / Institute of Microbiology,

Chinese Academy of Sciences;

Chinese Society for Microbiology

Editor-in-Chief / Zixin Deng

Executive Editor-in-Chief / Xian-En Zhang
Director / Hongyu Chen

Edited by / United Editorial Office of the Journals
in the Institute of Microbiology, Chinese Academy of
Sciences

Address / B401, Institute of Microbiology,

Chinese Academy of Sciences,

No. 1 Beichen West Road, Chaoyang District, Beijing
100101, China

Tel: +86-10-64807509

Fax: +86-10-64807327

E-mail: cjp@im.ac.cn

http://journals.im.ac.cn/cjbcn (Chinese)
http://www.sciencedirect.com/science/
journal/18722075 (English)

Published by / Science Press
Add: 16 Donghuangchenggen North Street,
Beijing 100717, China
Tel: +86-10-64034563
E-mail: journal@mail.sciencep.com
Printed by / Beijing Kexin Printing Co., LTD
Oversea distributed by / China International Book
Trading

Copyright

© 2018 by the Institute of Microbiology, the Chinese
Academy of Sciences and the Chinese Society
for Microbiology

CONTENTS

Chinese ,IEWIHQE;I&

urnal of Biotechnology

2018 VOLI4

Shengwu Gongcheng Xuebao

Vol. 34 No.7 July 2018
25 July 2018

Preface

1021

Preface for special issue on enzyme engineering
(2018)

Cheng Jin

Invited Review

1024

Customization of enzyme molecular machine and
cell factory, leading the future of biomanufacturing
industry

Shuigin Jiang, and Dongzhi Wei

Reviews

1033

1046

1057

1069

Trend of hybrid enzyme design in the big data era
Qun Zhang, Xiuyun Wu, Xukai Jiang, Yue Zhao, and Lushan Wang

Ad_\(/jances in hydroxylation of hydrophobic amino
aci

Dengyue Sun, Xiaotao Cheng, Qiangian Guo, Panpan Xu,
Zhangliang Zhu, Huimin Qin, and Fuping Lu

Advances in molecular modification of

w-transaminase
Xinxing Gao, and Pinghe Wei

Bottlenecks and modification strategies  of
1,3-propanediol biosynthesis from glycerol

Miaomiao Yang, Junhua Yun, Huanhuan Zhang, Guoyan Zhang,
Hossain Zabed, and Xianghui Qi



About

Founded in 1985, Chinese Journal of Biotechnology is

the official journal of the Institute of Microbiology, the
Chinese Academy of Sciences and the Chinese Society
for Microbiology. Chinese Journal of Biotechnology
international, peer-reviewed journal that
publishes original papers and reviews on all aspects
of Biotechnology, such as genetic engineering,
cell engineering, enzyme engineering, biochemical

is an

engineering, tissue engineering, biochips, bioinformatics,
bioreactor, and so on. The journal is indexed/abstracted
in various important citation resources such as Chemistry
Abstracts, MEDLINE/PubMed, AJ of Viniti, JST, Scopus,
Center for Agriculture and Bioscience International,
EMBASE, Ulrichsweb, CNKI,
Digest, CBM, Chinese Scientific Quotation Database
(Web amp; CD), Chinese Science and Technological
Periodical (CD).

Chinese Biological

Aimed at promoting the scientific exchanges between
China and other parts of the world, Chinese Journal of
Biotechnology has cooperated with Elsevier to publish
online English edition from 2006 to 2008 (http:// www.
sciencedirect.com/science/journal/18722075). The online
English edition, launched on the ScienceDirect, provides
original English papers and some translated articles
selected from the corresponding issue of Chinese
edition.

We welcome submissions from all over the world.
Please feel free to contact us (Tel: +86-10-64807509;
E-mail: cb@im.ac.cn).

A@Z%EE, XiE
(EMIEFR) M5

RS, RISEHNIRE
EIEISYSIIELE o

Research Papers

1081

1091

1106

1117

1128

1137

1147

1156

1169

1178

1189

Molecular modification of B-glucosidase from the
midgut of Macrotermes barneyi

Shuzhe Jiang, Jingjing Li, Chunjing Cao, Yulong Shen, and
Jinfeng Ni

Improvement of catalytic activity of Aspergillus
terreus lipase by site-directed mutagenesis

Xiaofeng Zhang, Xiaowei Yu, and Yan Xu

Enhancing thermal stability of glucose oxidase by
fusing amphiphilic short peptide
Chunhui Ren, Juan Zhang, Guocheng Du, and Jian Chen

Improving the thermostability of a-amylase from
Rhizopus oryzae by rational design

Qian Yang, Bin Tang, and Song Li

Enzymatic synthesis of xylulose from formaldehyde

Bo Cui, Bingzhao Zhuo, Xiaoyun Lu, Wen Wang, Dongguang Xiao,
and Huifeng Jiang

In vivo synthesis of csypyrone derivatives by
exploring the substrate diversity of start units of type
Il polyketide synthase CsyB

Lixia Pan, Jing Zhu, Qingyan Wang, Naikun Shen, Yi Li, and
Dengfeng Yang

Screening, characterization and expression of
microbial urate oxidase

Jingnli Xian, Xin Guo, Bo Li, Haibo Peng, Xiaolong Wang,
Jianye Zhang, and Gang Chen

Expression and characterization of NADPH-
cytochrome P450 reductase from Trametes
versicolor in Escherichia coli

Xuewa Sun, Chao He, Zeming Fang, and Yazhong Xiao

Expression, purification, = characterization and
application of a-amino acid ester acyltransferase
from recombinant Escherichia coli

Pengfei Liu, Qimeng Lu, Xuegin Hu, Xuewen Hou, and
Hongbin Zhang

Cloning and expression of alginate lyase genes
from Vibrio alginolyticus and characterization of the
alginate lyase

Jie Gao, Yimin Li, Cong Du, Xuze Pei, Huimin Lu, Xiaoyang Zhao,
and Wenjie Yuan

Constitutive display of Candida antarctica lipase B on
the cell surface of Aspergillus niger and regulation
of its fermentation

Yuanfeng Li, Shen Jin, Denggang Wang, Shuli Liang, Suiping Zheng,
and Ying Lin





