%40 % 55 6 )
20214 11 A

ﬂg

Bk bk ok

Journal of Huazhong Agricultural University

s

=5 Vol.40 No.6

Nov. 2021,231~245

il

F i, BE/NME AT S (YRR E M R A A ER R E )] AR PR K47, ,2021,4006) : 231-245.

DOI:10.13300/j.cnki.hnlkxb.2021.06.028

(EMZLEE)LTE

45 =
==

W

TX&EREWFR

Eordm, BBANE AL R F

FERLAFR DT R LR RIS AR FERRE TR ELERRET/
R RATIRAL My A AR B S A KB K P s, KL 430062

WE 20204F 10 A 17 B, &R AKRE B2 TR ANRIEHIE AP % 2% ) (B FRCEY 2 2% ) IF A
2021 4F 4 7 15 HEMiAT . (LWL 2K )RR EE — 54U L2 TUR A A A 2R MR HEZR L JIE 3
AHY I A EESR . AW B B 50 5 B0 22 4 g JUR A ) S 6 2 A ) 22 | B A R R A S
(AW L R2TEDITW B 8 D J7 AR Y2 R P 3 D EENA, A RAEYH X SX 3 MrmEEME., &
B W 2 A D 3 LA 2 3R 0 T 50 R R IR P 0 WYY A T B AT AR T T N T8 B 7 BN o A7 TE i 3 AR
W 28 i A A 0 A 4 XU R B G M 0 4 320G T . AR SO S B T (AR W) 22 A i ) Y S i X A ) R e 4

JEIE S RIEN A
=R L 255k

T A R 0 SO R AR M T S RUAE W e T I 4 AR A 2 A W B A AN A W R
BN Wy 2 A T B A IR L A I CAE ) 2 AR ) B B O R A A o A R E T

HE SR S5 o R 1 70 2k 22 T B AR 2% T a0 e B e e A 5 A S DX, ) T A

XER EYEREL; ANEYY AWEAR; K WE
FESES D922.69 XEkARIRAD A XEHRS 1000-2421(2021)06-0231-15

1T (EMEZEFEINEEXNEDRARE
EXERHEX

YRR ZENER B2 HAR TR GG Y
B2 R R R 2 SR g N2 $ it i 75 2 7 )
Tk i 55 AL R — TR 2% 1YL ER A 2= B (hee
tps://www.oecd.org/), LR, Y H R K
R QA AR W A L D g A DR K g S i T
AR BB A 5 BUS TIF 2 R Y HEOR
TEBE 2 A A Tl S 4 vz o AR &
JE ok LR 28 0% Fl 4 AL 23 200 2% 5 SR T BT 0] R RN BT
JRURS: At AN W9 B i A= 0 B R B i P BB R AR
Y 922 15 R A= 2y e S L 3 BT 52 e B 9 T 1Y XL
W o [ 5 1Y) 2 W A At © A B™ BRI . fEBE
TR TR R B I AR 9 1 A R RR A, [ BRAt 2 S i
RUERIKAEY 22 M N fr iz R &, B Y2
ERR Tl Ei NP S g N A S o 5 S R A

W H 8T 2021-08-25

A= W) a4 B EEE

AW A AR E R HIG 5 A WA L& FH R
XF B RV RS IR EE B N 254 B 1 XU 5 5 )
1 I R R AN A I Al ot 01 A o
Yy a2 4 2 BALEE B 1k A ) R 0 U L B A AT Yk
P I AN AT 0 225 1 D5 40 2 0y 1 s AN R i L A
Zeih R AR AL R DL S AR A R H Al %
S AR EAR G & YRR R
TR R S ot R e 7 Fa R B - o N o /] 7 o9 e 1
HEE AT R T AR B N2 A i i R B R 4 A S IR
REXED, EREER LN HEESNZ —, 5K
1) % s B A FRAZ O ) 2 R AT

A B AR I AR K R T R 1 Vs AE XU 45 3R [
A AR T E R . AR AR AR
AT TP AU RE BT 00 B AR K il e 22 4[R]3, DL R AR
S 10 T 7 24 B R 3 A A DG 0 AR & AR AN
%, e A A R 2R, FRE T 2021

B4 T H < AR AR R B D A 5 A R R T R L I (SQ2019ZD080018) 5 H [ AR MV A} 2% g R 4 F 5 i BT 90 T8 A5 AT 55 7 % E Rt ik

£ IR % 4 T (CAAS-OCRI-XKPY-202106)
FE B . E-mail : wangpandi(@ caas.cn

HAEVEH : N, E-mail : wugang@ caas.cn; X%, E-mail ; liufang03@ caas.cn



232

o Al R R R

540

4015 HlE S 7 (A AR LA E AR Y 22 4
HON (LUN R CE 2208 0) (W B TE ) R~
Wy 22 A RN I 5 — TR LR (SR G L R RS
GUPE L A, R WORIE (AR N RN E E K % 4
) CRAT i FRCE K% 4006 ) IR #i ., J2 O 8 % 4
5 DB S SCGE AR W s P A Sk I
S (AR N RN A i )b AR N R AR R
il 22 A )R e FE TR AR W) 22 A AR ) . (A
LAk ) 10 588 4%, MW T R E AR Y A
N VNE- % N Y AR B 3 S RS BT PSS D TR S e
R S RF TN RN S P S b VN P S RS ot
FIECR B 0 Bt H B O T 5 4 4% e L A 4 A IS
A il B LS AR W BOR R R (B Y AR W R S A )
Ve R e s D RPN L ST Kl E P e
Yy At e T R IR R

(A= 22 2vk ) iy B E AL AR D BOR AT R 3 A A9 A=
Wy 2z = )L, WA ML AE T 2 0 E AR BIF 5 AR 114 5
AR DU R ZESR B AF LA AS | AU T35 70 28 46
BRI A 0 0 (2R e A )W R T A
W B BB e 55 L 22 4 o DBl A W S B 2 4
B1s 05 2 2 i b A Wy s s A R A 0 R )
FER JEME G AW %4 3% =7 N A5 8 A Y)
FRHARENKR . (EY R %) XA EoR
AJRE AT O B 25 b KU BT A ST B0 B XU By Y AL
W IF AN B AR R A BRI KRR N T A A
PR AL R R A MM S, O T eI
Il ) A 9y 2 4 DR B BE 1 11 5 S DAl A 0 B 5 B
SCRFEEW R B0k R R L s 2R Yy BN A AL
V. [, A 2 A )t e Tl O R R AR )
AR P2 BB K P 2R T A R A ) 5K K R T g
AT R ) 2% i I B T X o A A B2 R M S
it R

2 EREMFHEXMARIR

B BAE W) 2 R AT AT ORI 2 I T AR W EOR L
Wy A AT DABRAE R SR B BB VE R . B DLW
e TR T T R B O R R S e R
K R FE R — 718 2% 22 B2 IR B T
Blo B L TR AR 5 s S, R AR kAR
8 25 ) T R R TR 4 B X 2R W) R G B AT A H AR Y

Wit MGE T EEB AR B R T A & S itk
B AR 00 A8 1 T 5 A A A R B Y o
AR SEEE T AR SR B R P BN T I ) SR B
AN E | FE e st 7 k= R T VA< I o X e )
T —2 " A R O B ek A R T K AR
M AN R R TIRe: 2 A T im
I T BIRR A A= 1 o0 A R TR R B L ) R Y
ERARINTAMRGE . G REY Y ZRAEYBEALE
FH R 2H 2R 5 25 0 2 AR S i, B SR AR
FOR T3 3 Ge A0 R bs A Ak 09 & BE L 0 A ) BOR A
8157 5 40 1) TR A 90 24 2 UK ASLRE 58 A% G2 /B )
BEARME LUREAT (AT 55 . 38 6 72 4 Bh 58 U4 R % &
LAl b2 BOR AR Y KBRS

1911 4F, G BUAE W27 1 W B CAE i i AL
HYy— 4 i Stéphane Leduc A 4 3 4= ML i ]
fig = Az AR A 51965 4R, o B RN A S A -4
[ 5 22 kb R A A B 51981 AR R IR
A AT A 2 Ty B8 1A %M A% - T R TR R tR-
NAMY XS 5% pR N & A Y2 R RS E T
Seah . 21 A, A AW AT R T EAL WK
BT —F R (E D A RE Y E 0 & &R 5y
g4 BB 2000 4E 2003 4FE A BIIBY B 1R
B3 7= A T AR 280 52 F BE XS B S T 3R IR 4 %
AR I AR TR T B ) R 2004 AR &
2007 4E W) A & JB I, Chan 2521 4 BF 98 SR IF 1S
TEERAMET R, BARG WUEY SR LR
B8 AR AIF 5 40 AR IE B R 52008 — 2013 4R
Sy G B N7 P A L e R g ik TR S B R B AR
A= W) 2 B 5T B B A0 3R K BT R, Gibson
UG T S — B AR A, Amyris 28 B AL
T B AR AR 77 8 R 5 2014 AR = A S P &
JRI AR AR T A S TR A A B
A ) 1 B R0 A BT e /N T 4 T 29 W
TR R EAE 2017 AE KB RN T AR T
PRI B 4 SR Y R JFE 2018 AR LI A R T
B JR e o A T B A0 A L B AL B X R R
FHim N T, 0] UK R SR 5 2% (1 2 s R G kAT
faj Ak, 2w LA RE OB A . e, B R
FEEE 2 AR i R BE A B L RR IR L 4 5 B A A
SR ARAT F AW (R D




LW 5. CEW R RIS T X B i R

233

3 HBR A 3 AR AR B T TR T

Created novel bio-nanozymes for tumor treatment

AT ANML S8 753 4 F 1Y A SR
Achievedself-regeneration of some molecules in
artificial cells

TS AT B 6 1B At Y K T R R 2

Crealtel the E. coli genome with a 61-codon

B e 0 AR 20

Created a functional single-chromosome yeast

B TR R A4 Y @I

Created four chromosomes of Saccharomyoes cerevisiat

AT A4 R RS g

Synthesized a minimal mycoplasma

BT T AN

Synthesizedan artificial cell membrane

AT A AR O

Synthesized a chromosome of yeast artificialy

Amyris 23 5 FHERE B BR Bl AL AR 755 8 R

Amyris produced artemisin in commercially from yeast

A FL A BT T H 164 BUE AR R

Modified Ralstonia eutropha H16 to synthesize biofuels

FMAFT T e R A 1 6 XU AT SR R

Constructed 16 dual-input Boolean logic gates in. Ecoli

N TR AT 0 Y S A4

Artificially synthesized self-replicating prokaryotes

— 2013

2012

2011

2010 ‘[

FLBLT A R AR KR R IER

S5 i
Realized the encoding and decoding
process of unnatural nucleic acid
and unnatural amino acid

/NG AN

Minimal synthetic cells

SLBLT AL W F EO LR 1 B

Made the leap from prokaryotes to
eukaryotes

i sl B — A i A A

The first artificial life in history

]

(
|

TUE B R A i AT e
Demonstrated the possibility of
synthetic life

(

TR T — R T RNABYB T 101 s
Developed an RNA-based logic gate element
AmyrisZ w5 HITERF AR B AL AR 755 B R
Amyris luced artemisin in commercially from yeast 208
myris produced ari y y
BRI E 168 MR | oo
Modified Ralstonia eutropha H16 to syntheske biofuels
KM HF U PR R T AT L6 R U AT /R 4T |——— 2011
Constructed 16 dual-input Boolean logic gates in E.coli
AT A5 IRAE 1 52 Y 5L A 1 —— 2010
Artificially synthesized self-replicating prokaryotes
F& T AT RNARSE LA 2
Developed an RNA-based logic gate element
DAL IV S A i R 1) 0
Modified bacteriophage to hydrolyz biofilms of 2006
bacteria
Amyris BF % A 7= R 1 T B 1k 2005
Amyris developed yeast to produce artemisinic acid
T 70 9 A 4 2004
Modified the genome of bacteriophage T7
2R ) A R phiX- 174 W A L 9 41 2003
Synthesized phiX-174 bacteriophage genome in about
two weeks
A A P e L g 2002
AT AW — DT ——F R TR T
The first synthetic virus- poliovirus
2000

TR IR

Gene expression

T SRR 1 BURR AS TT G

Bistable switch at the

oscillator transeriptional level

l

“E AT E R A
The birth of “synthetic biology”

J
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Fig.1 Representative advances in synthetic biology research in the 21st century
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9K By 3k 46 B A B AR W 2 VDR S 0 B R 1 & R X
B A W B AR B W R B L R SR, 2020
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N T A HER

Synthesized starch

H

L4000 0 2 70 i

Plant saturation mutation editor

R 50 A B Sa- B IL 42 0

Synthesized Sa-hydroxypaclitaxelene in plant chassis

AR SR CRRE RN ; & IRITRAER
Created a functional single-chromosome yeast;

synthesized calendula

HESL R A T B

Established the institute of synthetic biology

FE R 5 /0N R 200 24

Customized specific size of bacterial cells

e A TR T R R v

Highly efficient mixed bacteria microbial fuel cell

ANTR WA 2LEH

Synthesized silk protein

BT W T R T
Synthetic biology key laboratory established

( TS A S AR
2001 SR
Synthesized starch from CO,
firstly in the laboratory
2020
2019
O I RTINS
l Opened the door to artificial life
2017
2016
2015
2014
B ANE L TR
The first key laboratory of
2008 P
synthetic biology

2 HEAMAEMFERARMIRAREHR

Fig.2 Representative advances in synthetic biology research in China
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Regulation of synthetic biology under background
of implementing Biosafety Law

WANG Pandi, XIONG Xiaojuan,FU Ping, WU Gang,LIU Fang

Key Laboratory of Biology and Geneics Im provement of Oil Crops.Ministry of
Agriculture and Rural Affairs,Oil Crops Research Institute ,Chinese Academy of
Agricultural Sciencess/Plant Ecological Environment Safety Supervision ,

Inspection and Testing Center ,Ministry of Agriculture and Rural Affairs .Wuhan 430062 ,China

Abstract The Standing Committee of the National People’s Congress passed the Biosa fety Law of
the People’s Republic of China (referred to as the Biosa fety Law) and came into force since April 15,
2021. The Biosafety Law is the first framework law of biosafety with a fundamental and overall nature
in China,which only stipulates basic principles and requirements. The security of research and applica-
tion of biotechnology,the biosafety of pathogenic microorganism laboratories,and the prevention of biot-
errorism and biological weapons threats are the three main contents of the eight aspects of biosafety risks
involved in the Biosa fety Law ,and synthetic biology is closely related to these three aspects. Synthetic
biology.as a hotspot of global research and disruptive cutting-edge biotechnology in recent years,can be
applied to artificially synthesized viruses or bacteria. There are risks and threats of creating bioterrorism
and biological weapons,and its regulation is of great concern as well. This article first expounds the sig-
nificance of implementing the Biosa fety Law to the development of biotechnology safety, then intro-
duces the definition and development of synthetic biology.analyzes the risks faced by synthetic biology.
reviews the regulation of synthetic biology among different countries,and points out that the introduc-
tion of the Biosa fety Law has established a framework for the management of synthetic biology in Chi-
na. Finally,it proposes how to better strengthen the prevention and control of synthetic biology risks at
the legal and technical levels.

Keywords Biosafety Law; synthetic biology; biotechnology; risk; regulation
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