FRE BRI F& 0T
)
SR/ARESE

(EMIREFR) - 1985F LT E v

BY - 8A25HtR

&/ FERIZFR

i/ FERZRMNEDHARET FEMENFES =

5 /R Bt %%Iﬂ?iﬂi “

EE/ FREF o

wig / PERZHMAEART  BATEXSRERD

toit / JE=EAAX L RPER 156335
RERIF G EARETBA0 T

BBgw / 100101

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

I~&88 / BBiE: 010-64806142 ; :
E-mail: gg@im.ac.cn 531551159 (25820383)

1788 / BBiE: 010-64806142 2015118258
E-mail: bjp@im.ac.cn

& H/010-64807327

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

-~

1531 CRISPR/Cas9+SHIERERIEHRAHAFIHE
AR/ BZFHARE TR BN
ED R/ ACREHEEIRIAIRAS]
1543 BETERFN? MRGERENEEPE
(ke
FEIE FER KRR K

BRTT / PEMEERALESHIRHRTIAITS

TR / SE SIS
ESNERTT / DEERE DR ERERA 1553 {EMIFFERERR
ESMES / M5608 XK 1755 7 EAIE
PREEWEIE / SHLE SRS 1567 ME4 R EHEAREE KRR EENY
BBRAES / 82-13 ST EHAGAITR
S / 65.007T (B D= B = ARs
ISSN 1000-3061 _ -
N 1579 BSREJMRFR_MKERE (DHAV-SHH
MR A= RA DHAV-FSHk) REIZFIEMN
RRAREDRAELIRG (EWTESR). (4 RIS, 525 SR 5303 SO BRI ESSEL XS
EYZIR)  (BEYER) M (MEMZEIR ) Ui TG A
AT, FLEARIEENGRS, RIS
R R CNKIEE 4 ST EUREE AR, s e i e & 4 1589 FiA3-HER- A '-REEEIRMBIEY HEES R iE
- = 2 - #-1,4-2%-3,17-ZF8
ﬁ#&mm AICEEG, BRETE, REE, R e e e o e
(SRR,

—‘ TR H SR K 20154E 85 1 1. indd - 1029 $ 2015/11/6 11:13:12’7



XFAEH
(M IREER) SHFERDE, FER
FIREE, PERFEMEVASTEIFIFREMED
FHEFHNEEENZART, KPEBAR
RO . FEIREBEEE SRR
REFEEFFAR, TIENNERE: EET
2. MRIRE. BRIRE. BIE. ERKIRE.
KETIE. £9H5. £YPRNEE. ZEESHRES
NEmE, FRI. RINEZSESTE. T
HOXES 70%LA LR35k “ 8637 . “ 9737 |
EREARZFESEDhIE “+—hH" BXKkE
HRBAMEMARIEN . AHEHEEEUFX
 CA. ZEEEZFZES|IIM/MEDLINE. HZEE
A, BARIERAMHIEZEIST. K=NEFERE
5]IC. fT=Elsevierna@f9ScopusXiE. H=E
FIHEMBASE . EENSHAIFEATHER (MEEAR)
(Ulrichsweb)EFEfrZ RTINS, BRI
FEMMCNKI. FEEMZE. FEEYES
NEEIRE. FERSFSIERE. FERSHAT
HEBRE TR B EZERRNKER

(EMTIEFIR ) 2000F53RFERIZ RIS
BRF—E32, 2003, 2005, 2008FF3kFEFH
RFFIEIER, 2008F53k “PERSEEHHAT)” TR
=, 20120201 3IELLRFFIT A “FEEREND
NIRFZAREET)” | 20128558 “PEBMALZE
REFF)” FRS, 20145 N1L300F “SE3EHEE
REMHATY” , A ‘PEBREHEATIIRREARIS
3 (F5000) 7 TRERIEEAT.

HH SRR EEEF R EN Y TAZ2EHATRHE
BE—, ERARSWE. REFARZIWIHIET)
EBEAINER. AL, BAPEIRRTEY TIEDR
MR RIS, BORSIBELShERE. BT
(EMTREFR ) AR TEUSERAIHE

&%5|

#IE GE Healthcare

#HZ ZERF

WA EIRSFENIEAS
WA ZHEERHEREAE

W TARESAARARA B K20 154E 45 111, indd 1030

MEEYIRA

1601 #E—FEF WS o) FEBASE RGN E
BFHKXEBTEERS
S2E HiT= mHiE P WIEE FEE K2
Fih SEH

RN ERIAR

1612 KEBBmyanERANTERXMER
microRNA 7iEE R AIIEME
XLFE BT E Bie= R/ B=E £F EXK

EFSRREVIRA

1623 EHBFFIKERERFBHFEEZERIARER
M;ERIBEREE
KOEEN EH sklzlE S5 2658 HHthE

1632 %E?ﬁ%ﬁﬁﬁ*ﬁﬁ#ﬁ%ﬁ%ﬁx LR A
HIE
BRIN Bipell sk X SEHS FiF SRR E4EF
VFBRIE EERSHS SKARLT SKIRNI HRiFie

EMRBARS %

1643 RIEC18EHBZEEVIMERTFERRAS LD
SrFmigtiE
EFHH FIME SPARFD E22

1651 FIAE—eiEfMREBEARSHTFitE-arE
SEHRSEERIEX T
EAIRE X FERE HiE VKBS Bk
V=3 kS

1660 EFEYRENIREREAEERNTGE
FiME 7R FLEEMR BREIE E1% /) \iE B4 IKRE
AR

2015/11/6 11:13:13’7




W TREEAARR F S 20164E 551139, indd 1031

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 / Shengli Yang

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

Copyright

© 2015 by the Institute of Microbiology, the Chinese
Academy of Sciences and the Chinese Society
for Microbiology

S

CONTENTS

1SSN 1000-306
CODEN SGXUED

£/ PEHERMEDARA SERENES
e/ REHE

T R

TS

I
SN
P\

Vol. 31 No.11 November 2015
25 November 2015

Review

1531 Advances in CRISPR/Cas9-mediated gene editing
Cong Li, and Wenguang Cao

1543 Sporulation or competence development? A genetic

regulatory network model of cell-fate determination
in Bacillus subtilis

Zhenghui Lu, Yuling Zhou, Xiaozhou Zhang, and Guimin Zhang

1553 Pathways of flowering regulation in plants
Yongping Liu, Jing Yang, and Mingfeng Yang

1567 Expression of angiopoietin-like proteins for animal
breeding: a review

Weiwei Fu, Yun Ma, Ningbo Chen, He Li, and Yueyu Bai

Animal and Veterinary Biotechnolog

1579 Development and evaluation of an inactivated
bivalent vaccine against duck viral hepatitis
Fenggui Yin, Jing Li, Shuang Zhang, Meng Yu, Wanlin Zhang,
Guobing Fan, Xiukai Dong, and Wenjun Liu

Industrial Biotecholog

1589 Overexpressing 3-ketosteroid-A'-dehydrogenase
for degrading phytosterols into androst-1,4-diene-
3,17-dione
Lele Zhang, Xian Zhang, Minglong Shao, Rongrong Chen,
Zhiming Rao, Hui Li, and Zhenghong Xu

2015/11/6 11:13:IJ



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
is an international, peer-reviewed journal that
publishes original papers and reviews on all aspects
of Biotechnology, such as genetic engineering,
cell engineering, enzyme engineering, biochemical
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, Chinese Biological
Digest, CBM, Chinese Scientific Quotation Database
(Web amp; CD), Chinese Science and Technological
Periodical (CD).

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:
cjb@im.ac.cn).

s g
R

(¢ W)
A #1308 %

Ly e

W TAESAARARA B K20 154E 45 111, indd 1032

1601

Environmental Biotechnolog

Detection of cadmium by a double-promoters
based Escherichia coli biosensor

Panpan Lii, Fanglan Xiao, Xijuan Yan, Binbin Lu, Weiwei Lin,
Qinggqing Xu, Zhenzhen Zhang, Wu Wang, and Jianxin Li

Agricultural Biotechnolog

1612

Cloning and expression profile of Bmyan in
the silkworm (Bombyx mori) and experimental
validation as one target of microRNA 7

Shiping Liu, Yaxi Huang, Jiyun Yin, Xiaoyan Wu, Lanting Zhou,
Wei Wang, and Qingyou Xia

Medical and Immunological Biotechnolog

1623

1632

Prokaryotic expression of Staphylococcus
aureus Clumping factor B and evaluation of the
antiserum-mediated opsonic activity

Lili Zhang, Shanshan Cao, Yifeng Zhang, Chunling Xuan,
Yougqiang Wu, and Songhua Hu

Expression, purification and characterization
of recombinant onconase expressed in Pichia
pastoris

Ganggang Yang, Chengkai Ma, Quanyi Zhang, Shihui Shi,
Ze Wang, Zhongyuan Li, Xuyang Wang, Xiaoya Xu,
Qingqing Cui, Jihong Zhang, Ruigang Zhang, and Cunshuan Xu

Methods in Biotechnolog

1643

1651

1660

Application of reverse phase C18 tip in
pretreatment of small amount complex
proteomic samples

Danqi Wang, Wei Sun, Lili Zou, and Zhao Wang

Relationship between interferon-a conformation
and its anti-viral activity determined by circular
dichroism and flow cytometry

Maozhi Hu, Wenhua Li, Qiuxiang Yan, Yan Yang, Qing Sun,
Zhiming Pan, Guiyou Cui, and Xin’an Jiao

Collagen quantitation by detection of marker
peptides with HPLC-MS

Kun Sun, Fan Yang, Yingjun Kong, Jiyao Kang, Wei Cao,
Xiaoyan Yang, Shenghua Zha, Guifeng Zhang, and Minglin Wang

S

2015/11/6 11:13:IJ



SR/AREE

* ®W/HF B

BlER / (B HEHRF)

T PERZR DSEMITERFSO

R4E

REZZE

2012-2017

fRERR M B BERF = @ bk T SERERMERA
RieE Bt T Rl F B HRR FERFRMEDHATR
FEEH WRR FERFREESEKBENFHRM XTI HRE  FERFGHEDHARA
F# B+ EHINKFE nEE R T ESEFREREMEZAA
BatE B+ RERERMEARA

B OE/(UHESHSHE, §hESRE)

HRE KREETXF BRETlE  TIHAFE

HBEN LERBAFEFRMEENARER PR PEEFRFREDEERART
MRitE  FERFIETRERA Bk RERSE AT

& B SIEAZF Mg B FRERFRMEIARET

e R BE=EERFAIFER FIZS/&  University of California Los Angeles, USA.
AR BUEERF BE  PERIVEFR BEEERRR

IR # EREFREREY TEMRA T B wEBPKRE

MRl RERFE BB R AR EY IR SR TR FERSERIE T EY AR
FRERDE  PEREG AT FEZH Florida State University

HIF  PERFRKEEDARA RNF  EEERERERO

XB#JE  National Institutes of Health, USA B

EER TRXEF MR FERFRIRE TIEMRA

FeE hEESRFREMESERET B2% Washington State University

SRE JtRBEAFE ek RERSE R

I 7 EFEFRFREMEFHARM Wiz imIKE

I 7 PERFEREDASET W R PERSER DEEGREHRE

EBY FEBPNAF W Bk FEREFRFREMIEMRM

£ I mmELKRE kR HRETXE

= W PERFERHEDARET kA FERURZGAEIRIPATAT

=ZE EBXE K& RERVEFGE AR

STE  PERURFREMRIFARA SKENE  PEEEIB RS RS RIS RT
Z B FEREXF &FE KEXF

Z E LEmRURFREREERRH M OF OWIKRE

N EexE MEZE  pERIVKF

NNZE  PEREGEEDAFET EE®R ItEAFEFE

XHEE  PERURFER=NEEARN A& University of Oklahoma, USA

NEFR BEXRF B 1H  RERERARET

058 EREFRFREMITIRARET KHOE  RERFRRE T AERRARAT
ORERN  PERFGAEDIAT KBER BHAZF

EEE FEREFHFFEF MR 25 PBH  Netherlands Organization for Applied Scientific Research
SatE PERF AR HRR FEREFRZEEHED I THRARAT
WERE RS FEEY HRETAZF

haes RERIRFRERESERRR

® B/ RET WS

W TARESAARARA B K20 15445 111, indd 1033

S

2015/11/6

11:13:1ﬂ




Editorial Board (4th)

2012-2017

Editor-in-Chief / Shengli Yang Shanghai Research Center of Biotechnology, CAS, China.

Associate editors / (alphabetically)

Guogiang Chen Tsinghua University, China.
Huanchun Chen Huazhong Agricultural University, China.
Insitute of Genetics and Developmental Biology, CAS, China. Shuangjiang Liu

Shouyi Chen
Zixin Deng Wuhan University, China.
Rongxiang Fang

Chinese Journal
of Biotechnology

George F Gao
Yin Li

Beifen Shen

Institute of Microbiology, CAS, China.

Institute of Microbiology, CAS, China.

Institute of Microbiology, CAS, China.

Institute of Microbiology, CAS, China.
Institute of Basic Medical Sicences, AMMS, China.

Board members (alphabetically, *standing members)

Fengwu Bai
Dalian University of Technology, China.

Yilin Cao
Shanghai Jiao Tong University, China.

Hongzhang Chen
Institute of Process Engineering, CAS, China.

Jian Chen
Jiangnan University, China.

Lin Chen
Third Military Medical University, China.

Sumin Chen*
Fourth Military Medical University, China.

Wei Chen
Institute of Biotechnology, AMMS, China.

Xiaoya Chen
Igﬁiitute of Plant Physiology and Ecology, CAS,
ina.

Xiaoying Chen
Institute of Microbiology, CAS, China.

Heping Dai
Institute of Hydrobiology, CAS, China.

Chuxia Deng
National Institutes of Health, USA.

Guocheng Du
Jiangnan University, China.

Fude Fan?
Institute of Basic Medical Sciences,
CAMS, China.

Youhe Gao
Bejing Normal University

Ning Guo
Institute of Basic Medical Sicences, AMMS,
China.

Ning Jlan%\/I
Institute of Microbiology, CAS, China.

Liwen Jiang
The Chinese University of Hong Kong,
China.

Min JlanL?
Nanjing University of Technology, China

Cheng Jin
Institute of Microbiology, CAS, China.

Dongyan Jin
The University of Hong Kong, China.

Ruilian Jlng
Institute of Crop Sciences, CAAS, China.

Ning Li
The Hong Kong University of
Science and Technology, China.

Zhen Li
Animal Husbandry and Veterinary Research
Institute, SAAS, China.

Dehua Liu
Tsinghua University, China.

Wenijun Liu
Institute of Microbiology, CAS, China.

Xiangtao Liu
Ié%nzhou Veterinary Research Institure, CAAS,
ina

Yule Liu
Tsinghua University, China.

Qingjun Ma*
Institute of Biotechnology, AMMS, China.

Yanhe Ma
Institute of Microbiology, CAS, China.

Xuetao Pei
Institute of Blood Transfusion, AMMS, China.

Jingpian Peng*
Institute of Zoology, CAS, China.

Qingsheng Qi
Shandong University, China.

Huaji Qiu*
Harbin Veterinary Research Institute, CAAS,
China.

Weilan Shao
Jiangsu University, China.

Shuyi Si
Institute of Medical Biotechnology, CAMS,
China.

Shuangyan Tang
Institute of Microbiology, CAS, China.

Yong Tao
Institute of Microbiology, CAS, China.

Jide Tian
UCLA, USA.

Guangzhi Ton
(S:rp]ang ai Veterinary Research Institute, CAAS,
ina

Jun Wang
The Chinese University of Hong Kong,
Hong Kong, China.

anhoncr; Wang
Tlaﬂjln nstltute of Industrial Biotechnoloyg,
CAS, China.

Yanchang Wang
Florida State University, USA.

Wenping Wu
Novozymes China.

Yazhong Xiao
Anhui University, China.

Jianmin Xing
Institute of Process Engineering,
CAS, China.

Luying Xun
Washington State University, USA.

Kegian Yar’blq
Instltute of Microbiology, CAS, China.

Lirong Yan
Zhejiang University, China.

Sheng Yan
Shanghai Institutes for Biological Sciences,
CAS, China.

Xiao Yan?
Institute of Biotechnology, AMMS, China.

Huizhan Zhang
East China University of Science and
Technology, China.

Jie Zhan
Institute of Plant Protection, CAAS, China.

Zhifang Zhang
Biotechnology Research Institute, CAAS, China.

Zhiging Zhan?
Institute of Virology, CAPM, China.

Zhao
niversity, China.

Xuemin
Tianjin
Ping Zheng

Zhejiang University, China.

Shijun Zheng
China Agricultral University, China.

Chunyan Zhou
E%kmg University Health Science Center,
na

Jizhong Zhou
University of Oklahoma, USA.

Qi Zhou
Institute of Zoology, CAS, China.

Dunming Zhu
Tianjin Institute of Industrial Biotechnology,
CAS, China.

Xudong Zhu
Nankai University, China.

Yang Zhu
Netherlands Organization for Applied Scientific
Research TNO? Netherlands.

Qingyu Zhu
Instltute of Microbiology and Epidemiology,
AMMS, China.

Yingping Zhuang
East China University of Science and
Technology, China.

Editors / Hongyu Chen Lifang Hao

W TAESAARARA B K20 15445 111, indd 1034

S

2015/11/6 11:13:15‘




