Stk hx&e PEREEZC CSCDZULET

SR/ARESE

(M IRFR) - 19855F8IT
BT - 882501k

EE / PEMZER

EN / FEMFGAEVIRAT
FEMENFS

*5& / BFH

WITER / KER

EiE / BFRTF

I8 / PEREBAEYRAT BTG REED

ftodik / AERERPAXALARFIIR1 SB35
RER B ZETB401

HB4R / 100101

#mEEER / FB1E: 010-64807509
E-mail: clb@im.ac.cn
HAREB / BB1E: 010-64806142
E-mail: chuban@im.ac.cn
@ 55/ H1E: 010-64807327
E-mail: bianwu@im.ac.cn
I-&38 / BB1E: 010-64807336
E-mail: gg@im.ac.cn
1788 / BB1E: 010-64807336
E-mail: bjp@im.ac.cn
FRUE(SER / FB1E: 010-64807144
E-mail: j.media@im.ac.cn
it / http://journals.im.ac.cn/cjbcn

AR/ BIFERE
it ft/ JERAFREBIRILE 165

ED R/ AEREHSEDRIBIRAS)
ERRETT / PEPBERAASIRHRTIATSE
ERlRERS / 82-13

Tk / ESMHNS

BIMNRKRTT / FEERERRZEDERAT
BIMRITRS / M5608

IFERHEIC / RPmAE 55202000025
SHIEM / 120.007T

ISSN 1000-3061

CN 11-1998/Q
CODEN SGXUED

R = E

HESREDPREBLRE (EMITREFR) (MEw=
R (BRI IEIR) FORERT, FLEARYR
BEDIRAR, N RBEARIBAMIG N CNKIEEX
HREELNR, FTYTSENE SRR . ATIXERR
T, WRAXETE, REVFD], TMSHEER .

Shengwu Gongcheng Xuebao

553855508 (255281H7)
2022F5825H

1691 EHRESIE

miRNA7T SAEY-HMEMBEERRYBIEER R ERREE
B8, KXZ, ki, R=M, KsH
EYIRARNARTHE

ELR, 22, ENE, wiE, Sy
BREERERTENENGIHRRHERE

fggﬁ FEEk, BER, @EE, ZEF, TEE, BXE, Wik,
i=]

MERREERT D FRAEHRHE

mEE, EEW, F=BE, FX, HEN, BKE, TXiE, ETE8
BRI R ELE 1 B 4 D AR VDA R AR it R

T2He, RERR, ==, TR, SKBH, 1832, AN, XK, FROME
FIFEHEERERERARHE

ZER, EH, [GE, "R, =EW, BS5 =, WEW, RSB,
SBRkBR, BRI, HREER

YRR R EARRRRERE THIRER TR
S, &N, EII0, RE, £E, MRS, XIS,
SHNSEBEEE BRRYBtE RN HIHE
NZER, RIS, NaF, 25, 588, #XE

iR EEEPRAR

1824 %%Oﬂﬂﬂ%ﬁﬁ%ﬁ%ﬁ[&lEﬂiéﬂﬂ%ﬁ%ﬁ@&ﬂ%féﬁﬁ

FHUAL, SKFDTE, XUHRE, FEMS, EwW, EXFR
JEMIBERSE248RERINFICGAS-STING M SHIXARE
XUSRYE, W3, XE, 4K, %5 €, X82, BE, HigE,

FH, WER

1695

1706

1724

1738

1753

1768

1784
Wi

1809

1837



XFAT

(EMIREFR) SEPERNNE, &
ERFREE, PERFRMEDARTH
EMENESHEFHNESHENZRTIY,
FAtKRFZO . FEREZ D CSCD#Z
OHEAT) . EEIREFEE RO S
RAFTERIIFRE, TIENHBEE: ER
T2, T, HRTRE. BB1E. EAK
TR, REBETRE. &5, £YKLE. &
ASRESNEE, $RTI . RIFEASE
B2, FIHNEI %LU EAERRIE
X, AIEEEENZECA. ZHEZER
5IMEDLINE/PubMed. ﬁggﬁ}ZFﬁAJ\ HA
RIS AMEIEEIST. F=FHRRSIIC.
far=Scopus. TEFEI:—?—XZI%EI\/IBASE\ ESES]
MBS FEETIIER (MEEAHR) (Ulrichsweb) .
RPERARFARFEMXEZRS(WPRIM)
FZEFS2RRVEICSE; ERUEFEER
CNKI. FRERF5|EIEZECSCD. FERER
WXFEIT S EIEECSTPC. FE4YZE
. FEENEZNAEIEESEERERN
LAl

(EMTIZFR ) 2000553k ER M
MFEIF=F2L, 2003, 2005, 2008553k
RERINMEFICEZ, 20085F%K “PEER
FHTHAT)” #RS, 2012F0201 SELEFMERITN

‘FEEFREINDNEZAREAT)” , 201255

R PEBEMAREFARBET RS, 2014FEAN
¥E300M “E3mTPEERRESERT , B “F
EBRERERTITR AL (F5000) 7 IR
BSEREAT), 2015-2018iE L4 F SRR ERIE
PRl MRESREHEATHMTE=5%, 2015
FRAERHMEREIEITIF AR RERAIE &
B, 2018FRFERHIPICRILHATIERERIR
T “SARBIFISINIME " &E), 201955k
EREE T =4 TR E R .

BTRARE T —LE, BRARSER
. RESAREMANEATIEXTEHITERN
Bir. A, BAIPERREEN TR
FARENS, BSHRS|IEShFERE. BF (£
YTIESIR ) AR FEUSE AR

1847 MSTNERRZAS FRIEBNRESH
EFIE, KRB, KE, o7, 8TE, =EE/, HE

1859 FIbMIHERZRSNEREOREENCERBLOARIXDH
R, WSk, Xk, BEE, WES, B, &2E

MREMIRA

1874 BARIIARERH-HIBIHES R P INSCERACEINEI R M ES

57
kiR, MREM, BRiEiE, BE, BR, BER, BB, =0,
X%EF, ﬁ;&:ﬁ

1889 g%%%ﬁﬁ;&%ﬁér REHI R BREhEE SRR

XHE, HEE, T, WisK, =EE
1903 ;m;%ﬂdﬁ*iﬁl: HNRREMBAZERBNESETHR

XUBRER, Ot3E, ERMEHE, RN, EEH

1915 $ERmE (BB Fﬁ TS8*0L elliotti: tgali
R P so et ety

PR, B8, X, XAtE, R, B

RAEPFEIR

1929 g{fgggigﬁﬁﬁﬂ E132 2y EL I VESEINE SISkt
FNLREE
BNE, RKIE, @h#, =0, skove, S8, EFiRl, REE,
Ri&fE

1946 HEMaNHX5X M s BB R AV E ERIGIE
®", BEE, 7%, iIITE, BE, =HE

1953 ERMHEEERBLEESTROT
NEE, KIS, SEIRE, BIRIE,

BEmERAR

1965 EZEEWRKYERREHEERFEDH
KR, BiF, BEE, ZEW, KEIE, Dinkk, £47, ZEE

EMEARERE
1981 ?ﬁ!ﬁ%ﬁ%‘g%HN ERTEKERHNRAREEERER K
RIS
SREASZ, VBN, WS, =518, INIT, FEEF, THE, 455,
BK, BEZ, KK, KF
1994 —HMEFRAMBFHZNNRBRSMBENEENES ST
BRISFI, #Efa, =5, SRIE, %%

2003 FIRISSTaRENREANTIERERRERZ
REF, RKiF, KEX
2012 ZBHUHFENTENENZ R FPAIRE

_\.LEE E

BHZE, &F, B8, %YE REAR, R
2019 $¥sitEERMERESIHENNLSgT
EAED N

2026 EEXRFEEGRZFREDHESREGRZASIES
R, HE, #E, /Y

2033 EFRAFRBRESRUFE ‘EEREE” REDHERR
BRE, BREESE, X



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 / DENG Zixin

Executive Editor-in-Chief / ZHANG Xian-En
Director / CHEN Hongyu

Edited by / United Editorial Office for Journals,

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

E-mail: cjp@im.ac.cn
http://journals.im.ac.cn/cjbcn (Chinese)
https://www.sciencedirect.com/journal/

chinese-journal-of-biotechnology (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 Corporation

Copyright

©2022 by the Institute of Microbiology, the Chinese

Academy of Sciences and the Chinese Society

for Microbiology

CONTENTS

AP TREER

Chinese Journal of Biotechnology |;

Shengwu Gongcheng Xuebao

Vol. 38 No.5
25 May 2022

1691

Briefing and introduction by Editor-in-Chief

Reviews

1695

1706
1724

1738

1753

1768

1784

1809

Advances of miRNA-mediated regulatory roles in plant-microbe
interaction
LU Xiaoman, ZHANG Wenyi, ZHANG Haihua, LIANG Zongsuo, CHEN Haimin

Progress in circular RNAs of plants
CHANG Zhenzhen, GONG Guizhi, PENG Zhuchun, YANG Cheng, HONG Qibin

Cucumber downy mildew and the mechanisms of host resistance: a
review

XU Shicheng, WANG Hebing, FENG Junjie, XIANG Huafeng, WU Mengdan, WANG Zhimin,
WEI Dayong, ZHANG Hongcheng, TANG Qinglin

Advances in the molecular regulation of anthocyanins in solanaceous
vegetables

YANG Huiqin, WANG Jiali, LI Sirui, NIU Yi, TANG Qinglin, WEI Dayong,
WANG Yongqing, WANG Zhimin

Using plant extracts and their active ingredients to inhibit bacterial
biofilms

CHENG Peng, XIONG Jing, LI Hui, WANG Shiyuan, ZHANG Yang, MEI Cui,
WU Xueqing, HE Yuzhang, CHEN Hongwei

Advances in several important antimicrobial lipopeptids from Bacillus

spp.

LI Daominﬁ, WANG Ying, CHEN Chao, ZENG Mingbai, LI Qianru, JIA Qingyun,
LIU Xiuli, HOU Yongyue, FAN Chengming, CHEN Yuhong, HU Zanmin
Advance in the degradation of biodegradable plastics in different
environments

JIN Yan, CAI Fanfan, WANG Ligong, SONG Chao, JIN Wenxiong, SUN Junfang,
LIU Guangqing, CHEN Chang

Advances in receptor-mediated resistance
Lepidopteran insects to Bacillus thuringiensis toxin
LIU Leilei, XU Peiwen, LIU Kaiyu, WEI Wei, CHANG Zhongshen, CHENG Dahui

mechanisms  of

Animal and Veterinary Biotechnology

1824

1837

Construction of recombinant adenovirus expressin
of serotype O foot-and-mouth disease virus an
immunogenicity
WANG Cancan, ZHANG Liping, LIU Xinsheng, ZHOU Peng, PAN Li, WANG Yonglu
The E248R protein of African swine fever virus inhibits the cGAS-
STING-mediated innate immunity

LIU Yinguang, YANG Wenping, WEN Yuan, NIU Qingli, YANG Jifei, GUAN Guiquan,
YIN Hong, ZHENG Haixue, LI Dan, LIU Zhijie

capsid protein
analysis of its



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, WPRIM, CNKI, CSCD,

CSTPC, Chinese Biological Digest.

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).
launched on the ScienceDirect, provides original

The online English edition,

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).

AW, XE
(EPMIREFR)
MERIRS, *1E
EIMREAEREER
AL o

1847 Propagation and phenotypic analysis of mutant rabbits with MSTN
homozygous mutation

SHANG Liqing, SONG Shaozheng, ZHANG Ting, YAN Kunning, CAI Heqing,
YUAN Yuguo, CHENG Yong

1859 Cloning and tissue expression analysis of the LepROT gene of Rana
dybowskii
WU Tong, LIU Tingting, LIU Yiming, ZHAO Xueying, LIU Yufen, LIU Peng,
ZHAO Wenge

Environmental Biotechnology

1874 Transformation mechanism of carbon tetrachloride and the associated
micro-ecology in landfill cover, a typical functional layer zone
WANG Yonggiong, XING Zhilin, CHEN Shangjie, SU Xia, CAO Kun, CAO Ludan,
LIAO Shushu, DONG Langlang, Al Shuo, ZHAO Tiantao

1889 The relationship between methane production metabolic flux and
microorganisms in a microbial electrolytic cell coupled anaerobic digestion
LIU Hongzhou, YANG Sixia, WANG Nan, LIU Haibo, LI Jianchang

1903 Construction and performance analysis of a microbial electrochemical sensor
for monitoring heavy metals in water environment

LIU Xiaoxiao, YE Fei, WEI Chuanchao, ZHAO Mingjie, LI Yongtian

1915 Effects of plant growth-promoting rhizobacteria Klebsiella michiganensis

E

TS8 and Lelliottia jeotgali MR2 on the growth and cadmium uptake of
Arabidopsis thaliaha under cadmium stress

CHEN Liang, BAI Yan, LIU Shuming, LIU Hongmei, CHEN Rui, XIAO Yunhua

Agricultural Biotechnology

1929 The responsive characteristics of phytochrome qenes to photoperiod,
abiotic stresses and identification of their key natural variation sites in
foxtail millet (Setaria italica L.)
JIA Xiaoping, ZHANG Bo, HE Zhanxiang, LI Jianfeng, ZHANG Xiaomei, GE Di,
WANG Zhenshan, SANG Luman, SONG Zhiwei

1946 |dentification and verification of key salt-tolerant amino acid sites of
banana MaNHX5

XU Ya, TENG Mengxin, QIAO Fei, JIANG Xingyu, ZHOU Yang, LI Xinguo

1953 Genome structure and variation of Reynoutria japonica Houtt.
chloroplast genome
SUN Mengtao, ZHANG Junxin, HUANG Tiran, YANG Mingfeng, MA Lanqing,
DUAN Liusheng

Food Biotechnology

1965 Identification and expression analysis of WRKY gene family in
eukaryotic algae
SONG Yanan, LUO Tao, ZHAO Chunchao, JI Chunli, ZHANG Chunhui, MA Ruiyan,
CUI Hongli, LI Runzhi

Methods in Biotechnology

1981 Expression of NDV HN protein in rice and_development of a semi-
quantitative rapid method for detection of antibodies
ZHANG Shenli, XU Qianru, YANG Jifei, LI Qingmei, SUN Yaning, LI Xueyang, WANG Yanan,
NIU Xiangxiang, QU Xiaotian, CHEN Jinxuan, ZHANG Erqin, ZHANG Gaiping

1994 Development of an improved virus plaque assay based on avicel
LANG Qiaoli, HUANG Nan, LI Liping, GE Liangpeng, YANG Xi

2003 Developing biosecurity training program under the background of new
engineering education in colleges and universities
SONG Xinyu, SONG Jie, ZHANG Weiwen

2012 Exploration of multi-faceted model in plant biology teaching
WEI Lijun, QIAN Yu, NIE Huan, MA Wenjun, ZHANG Huijie, HE Jie

2019 Curriculum design of incorporating labor education into biostatistics
teaching
PENG lJiashi

2026 The National Life Science Competition for College Students assists
fostering life science talents in colleges and universities
HUO Yingyi, CHEN Can, GONG Ying, WU Min

2033 Exploration of the UMOOC-based blended teaching in veterinary
immunology
CHAO Luomeng, KANG Guiying, LIU Kai





