®FEHA5 %

Bulletin of Chinese Academy of Sciences Tl

Volume 33 | Issue 11 Article 14

November 2018

Innovative Policy System to Ensure the Development of Synthetic
Biology

LIU Xiao
Shanghai Institute of Nutrition and Health, Shanghai Institutes for Biological Sciences, Chinese Academy
of Sciences, Shanghai 200031, China

See next page for additional authors

Recommended Citation

Xiao, LIU; Yan, ZENG; Liwei, WANG; Guangming, ZHOU; and Yan, XIONG (2018) "Innovative Policy System to Ensure the Development of Synthetic
Biology," Bulletin of Chinese Academy of Sciences (Chinese Version): Vol. 33 : Iss. 11, Article 14.

DOI: https://doi.org/10.16418/j.issn.1000-3045.2018.11.015

Available at: https://bulletinofcas.researchcommons.org/journal/vol33/iss11/14

This Article is brought to you for free and open access by Bulletin of Chinese Academy of Sciences (Chinese
Version). It has been accepted for inclusion in Bulletin of Chinese Academy of Sciences (Chinese Version) by an
authorized editor of Bulletin of Chinese Academy of Sciences (Chinese Version). For more information, please

contact Icyang@cashg.ac.cn, yjwen@cashg.ac.cn.


https://bulletinofcas.researchcommons.org/journal/
https://bulletinofcas.researchcommons.org/journal/
https://bulletinofcas.researchcommons.org/journal/vol33
https://bulletinofcas.researchcommons.org/journal/vol33/iss11
https://bulletinofcas.researchcommons.org/journal/vol33/iss11/14
https://doi.org/10.16418/j.issn.1000-3045.2018.11.015
https://bulletinofcas.researchcommons.org/journal/vol33/iss11/14?utm_source=bulletinofcas.researchcommons.org%2Fjournal%2Fvol33%2Fiss11%2F14&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:lcyang@cashq.ac.cn,%20yjwen@cashq.ac.cn

Innovative Policy System to Ensure the Development of Synthetic Biology

Authors
LIU Xiao, ZENG Yan, WANG Liwei, ZHOU Guangming, and XIONG Yan

This article is available in Bulletin of Chinese Academy of Sciences (Chinese Version):
https://bulletinofcas.researchcommons.org/journal/vol33/iss11/14


https://bulletinofcas.researchcommons.org/journal/vol33/iss11/14

EERS =R

Policy and Social Issue

RUFRERIA 2
FESREVMFRERS =L ZR

PURE

Evabok
1 PEMZR EEEHRZMRER (LEEFRSREMZHR)

BSeER™ & &
L& 200031

2 hERZERE REEHARE L= 100864
3 RERIFER sPaRlE5HERF LR 100864
4 hERZERAE LR 100049

WE sk, SRAMFCREE, HLSHEREFRTIHSE. Ak, FAMKRI T ALN L6 AR
MR, HEARFERAR. S F LG FES, LIAT EREDFRABAMEBZN. Fli., HF R
W SR FA A, AR EAANRABEFF RO TE. XERET SRENFHIL F LK EA K
REFEF MK, ARTHG —Fh ALk, REWBTELA. AAREFE, Z2HAFR LT
BN, ENKFRISHEEH TSR, MAEIUTRIT. AR ZFR. FLR. AKER AL 643 5

FAR R RER A TR R F
KR EmAMFE, BORARR, BEKAR

DOI 10.16418/j.issn.1000-3045.2018.11.015

BIAEYER N TR S, XA A
FARIBET . BogE T BNk E M “NiEEm” , ERA
FORMBE L SORYHE S BT I BB i Fl . i
R, AR EAE, ERRBARRR. A
WA M A FARIEIN R B AT G 2 e TR
TRBIECAR s JEPRLE I, Bt ry R, i e

K

* 58 Ak H

W O RIE 5 C DA BP0 L 1) 22 40 52 2 2 i (R 2R 3 sl AL
W, NTEENZE . Y E R TR, L
LT MBI ERAL . THREZ R R TT 1 A
B R T T NN Az i A A A S B ) B
B, g A — Rk L SOtk BRSO

i

FTEAR A BREEALARE EER (2016YFCI201303), ER B A Ae R R -+ BAE I F AR AT A48 B (L122037) , L

FH AR RSB AFHRR B (15692105200)
A5 E) B 21 2018410 A28 8

1260‘2018&-%33%-%11,5}1



BIFBUEAR RIESREMERE ST AR _

1 EREYFRN VELARAIGERS B/
Pkdk
G BUEY)E R A A BRSO R T AR R 4R A
2, SR TAEG R e —
O eRAT -0 88X RNaTEGEE MR
WF T DA A 300 J 30 00 30 D i JEARL 5 AR W o
ORI AR AGE AR, AR A A B R
PRgEREA, @ eREAT —FHHARTLEX. AFET
g ARk AE TR B R, AAEEITE T
Adr BN T B CHT fmAE, [FE, MRS
THFAE, AR B EERRET B CHEIE
R . @ ERAT —HHALES. FREYFHD S
BREHEMOAFAE i ] Bt Aedn” RECRES B, BER
4k DNA SURTELSFfigtr . NIRRT Z )5 Al
M =R Hidr, @ eRAT —FaRER. SREYF
R RfEH T ARl 5B L e KB fF
B SE—RIBAHORIRL G, XD “RlE” O
THEEEX L ¥R, MRy, R, TR
Th% AR S AR RN ek
K, G Ay 2E i gAY H R i
FEIE R b P, B IA S A AT RE U AR AL 23 110
IR PR AR o IR, & AR 2 AR O 5 7= it 1 52 2
PR OB, DARN VG RIS T 1 i AR IR
FERRER S, Ko R 414V . BEhiat, S
B b, #E, VAR AT T 1 IR
HAT, A BAEYFIE R . Bl . iR
BRI, e, YL A2 A5y Ty
EHBOR 2 Y, G YA R R KRB,
VR BOR FNAE FR ) AR TR] S R RN AR AT 22 B
PRI, T AR | TRk, AT A A%
WERIFFEFIBCRIITE , X3 IR AR K e R IR DCBOR K
EHIATIROT G 9, DMRBEES A2 s
R

2 IR BRAA R RR S ENF R
ARINEERE

2.1 R LE BRI EE AN S TR

B AR 2 R TR B R T BUR [ RS 515 AR
L, ER R TIUE T, AR S TS R
SEGUR AR R 2 IR B PR R
IO B 1) g T3 o o e 5 e ) R R LA R i
TREEA A F ST . B S e BU . J64r
2. AW EZ AN SRA, EANTEREY
BT LR B AR S B KA 77, A 45 A
SRR R

FURT, & B0 W2 B R e i 2 1] S — i s
RIEIEA o W B AR Bl A A oA AR IR B,
HELR LR AR PR, W BORMAIE, R T R
MK 2008 455 2016 AF7E A BUAE P2 AU 50T HRIRLR o

E[ELE 2012 4R AT (G MUY A LRI ) L
I, 2016 4 kA (S G AR Yo s 2016 ) o
TEA BUAE Y B AR EUR S B 1 5 12 R, SO &
PV T A BAE YAl B 2 (SBLC) !, JfRE8m
A A= BRI SC R o R, e B SR
Al EFIBERIE , Sk R 2017 4F, SR
JFF ) AT R 4 4R 45 1 000 J7 388 S 4 AR W2 A A
ORI w1 % ST . 2000—2016 4F, B[ AT
(45 BUE B E A R E T 146 58, A U4l
MB35 55 5 4RI 1 A5

5 [ R 2 200 ) 2 [ R KR 2y (NSF)
B BAWRFEBE (NIH) . &k (USDA) | R B
(DOD ) FEHRIBHUAL TR S5 A BUE W25 W SR 5 0
HARBE K, 2008—2014 AR A I X G UAEYF BN
Bitgy 8.2 4k, wAh, &R BRI 5 544l
U R BEF AR R A B VA, R T A A
IR =l ) A 2 R e . N A U HTE 254
R SR A ™, AU A A2 B R L]

® 8452 71 1261



_ K St 2nd

TR AR, WRBUN. EEs . SlEIrX
FERHA, SEHEEREOI T T 3 AL e AR B

o [ ORI 38 SO R BTt AL,
HAFRLE LRI IRE . 2010 4E LK, BHERS <9737 3t
RIBLE T 10 DAY LI, 8637 TTRIMFgh 1
“HREYET ERWH. B P =0T BHE
BHEAH R Y 5  “+ =517 EFEMFI Lm0
Q) EEE TSRS AR A N R P AT
KRB R H CHEEARRIBIT

BB EARE RIS, N2 BOR SRS
G159, BUET & RUEYS BT 2012—20164F, 4
B A YA BB DR B K e B, Sl
Y 2 w) BRI 40 CSETTRI XU AL BT . {2 2018 4F
PRRAE, REREMAEY I ER BT K 15751238
TCo IXERFEAMAL SR AR, LRI R . AT
PP SRR U, SO T BE2 S5 RS
G, WHEIAWLIh, I AR AR
ANTFFENEE , WA SR I BUR R T
22 BEBRARBNFES (FL) &HERIE

B BUEYEER TR & MR G252 A R
b7 TR B FEA DR, U B (T2 8
T BRI RE A SRy — i, BUR AT
B (Rl RAEBHR. Bige AA Ji—JiTH, SRl
FER AT A e, AR TR, WE
ARG AT AR S LR AR

HLTE 2006 4F, e[ [ Rl 4 2o 2000 J7 5
JC, HIEEAHRS . R T 4B (MIT) | iK%
TAERIAAE . I IREEIH S LA A2 A A 7 TR
WFFErl (SynBERC ) o iZHO AU BIRHIFA 511z H]
PRUEALI IR . B0 f . RIS FIZ AR TR A B S5 b
W RGE, AL TR G A ) SR AR, I
U AR SBOR I E VA RS 56 U YAt 2 A8 B ]
BT . 7536 E E HRF R 2245 T X SynBERC 1
LREIE, XA R R R S T A2 T AR A 2 T R

1262‘2018&-%33%-%11,5}1

(EBRC) , AZKEEAEN& AW R R R

AR, HEETE (A BAEYF L) ERT,
IEOR RSB, ST 7 A ZERE U A R
PO LA, BT 2 EER S S
M2, XS R E AR, JFREA R A . AR
B, RIEE BAEY SRR NI R, WIB AT 5 A
AR BT R S, For, Sl BB ] S
B FFARTERIA , @7 B AR S A
il (SynbiCITE ) TR E & BUE W2 HAR L AL
Pl AL o SynbiCITE AU 57 W5 48 0% [ & A= 92
RN, FERIES BAEY IR . BRI A
BT KRG A AR IR I DRAR 5 Oy L R T AR
JH. 20184F 10 J], SynbiCITE 424 5 4 &mg 1%,
SynbiCITE K3 i /B it . Bk SR, i
SEARFEE R AT AR AR TR, B A 2 R
SRS, TS E AR,

o Y — 28 e A RIS B A s B P TR B A A
Y W ETIE R S0, ARk RS T ARSI bty (528
=), BHHY THE TG ML, flhn,
BBl BE T I A BUAE Y T S, b R U
RS S R AH D RIS Xl o ERAE, 25 PBURT
XF 5 AR ) 2 ) B R AT 5 BB T RAE
HL B R S b R B g A R
PIFARBIH LT WIITEFERAI & A s
HRPHERN " 45, XSG @ P B B, K
REW R EENLR, ST IS5, &
AR S SR S0

ERAEYE TRT & . bRETerr e B e
PETHERT RSB . AREIL S S RSB AR
REJTROA 1 4% En, MIT B ST bR S oe i e
(RSBP) , LI A4 R EAREAL S5 LTl
PRt oToRe . DGR IREEY . TR OT
PEoTBkE S5y BT R . HAT, FET XA R
BB A2 )7 X — TR AR,



BIFBUEAR RIESREMERE ST AR _

PREHFEPEE T AT AEREYF TR, fil, SEHE
PRI TR e -T2 50 KLY IBioFAB, S 127
— G AEY A E NI A Fh e o S E R E BT A B
HL I DNA G AR -6, BT B t—rd—
Rt —2¢ 217 MEIMESR I R G AL MbR ISR, JF
1 SynbiCITE W32 H5 F 5 A1E, KRKIETH THFEYE
G, N AR N R SR S
2.3 W MEZRIRF N E MR EE

BEH FH OGO B4 & A= i B e 1 T 7, JF A
ERIGU NG, G A0 R ok 22 (4 R A )
B, n, SRR 58 A 43 8E Jennifer Doudna ATBA
Y Broad #F5¢ T ik 48 HIBA X T° CRISPR-Cas9 Y& F1| 2 4§
SETHUE. 220184F9 H 10 H, SEEBORKE FRERE
W AR =AU T Broad WFFEAT, FHIRR52E [ 4 F b
JRsenri e, sk A Editas 2 R M KB, TH(E
— L4, SmBnisE 10/ AR T

B BUE WA AR AR Y K R AR
FARMY, DA BB R AR R DR . HAT, ek
MR LA, ARFENY RS T LR, Dk
A 2 R A ) e AR R SR 1 A AT
R LRSI . T AAETRI . PR &
FCR A (0 AR ZS 2 I 100 S50 5 B AR 0 25 SRR R ik
('synthetic biology IP puzzle ) ", THE EH % & MAE
A ASETF SR R AR . Sk, fERRUS
IAEWEWTFE M 4: (ERASynBio ) EIMHHRIAIGR “&

AR AR AL LR b, B, BUN
BB . 22 ARBUAE F L R B 55 0 7% TERIE T 15 S 7E R
PSRt e E RS TAT, IR R AT S T
A TR AR TR, S AN 32 R AR ] 1 3 3 T
R, e LRn s T A AGEYI R, SRRV AT ENF
BB, DA BRI O e A

B BUE ) 2 B A% O BARUR S T AR HE AL i A= W o i
THERAE YR . Il AREAL, BTG AR ) AR G
W AEY TR LIS e, Hohers D Zlm fh g4k, i
JCPFI AN ZH S | JETC A MR, Rl i ey 2
bR, WL (BioBrick ) &k I A bR AL AR
Yoo RE, WMo ARG 42y (BBF) £ T
CHDRE N ALY (BBPA) o UML) 1 Ao i
DN A BRI R bR e o, IR
WM N IR . bt Ao JT it ( BIOFAB )
J& MIT 78 Hbrist f% TREHLARFE (IGEM) RYJERT |, 4
I TN AEY BT SR A L Bl A4 F g
HAMPUZRL, SCHFFAARFBED IR . 755h, BT
E A A TR L RS s B = —Fh “BRifi s i
i 5= N YN]SR N N K SR/ I C L ve 522 I S 7
VA R H G, R4 P EOUIRE SRR E
AERRTE . I, R A 30 RV FIALUIF LR “ G
YRR S " (SBOL) |, XHAE#ICHRE X,
R ERBEEBREE 75— R MER, flRF5 4]
RERTIR L AR B EIEE IR (1) .

®1 AREVMFIERE IR EEIR P B R

IRERIEN AR (f512)

B RANRFABIBER

LR
4% (BioBrick) JERRERIE (RFC) Fif2
FEIIBYIE]: 20065
R
WRRTE oy mshz @5 (RMP)
EREWFFRIEES (SBOL) HPA
FEIIAYIE]: 20084 (2013F020156 13 #iEsCH 5
%&#5SBOL 1.0.0F1SBOL 2.0.0) SBOLRIAl (SBOLY)

SO EYIREARFT OIS (BIOFAB)

#EE: 2000 ThEEAERL FRBIRIESRTT

BREMFARIEES (SBOL)

BioBrickiffE. Bg/BrickiT/fE. BioFusion 4MEEEREBSARAEARFESEATE, SAEME
. FreiburgfiE. Aarl cloning#Tfe

HXRBHFET (RPU) . BXMBAD EYVEESSARFEEARMIENTH, EEVOIRRE

Y TI2TBATIR

(RFC) M2 RBIRRIX M HIRRIY

SBOLR2—##SE. FAMNEIR; (EA—FhBFBIMEML
BERYER AT, SBOLABioBrick RFCIERXE R TH. EE. 12
B RS IREAERSE; SBOL LEFATSBIFR MBioBrick
RFCIE AL 2 5 E NG AR A3 BE

=R H/RTHIBIOFABIRNE, HFMBEERIRSN, TRFA
FEAAAE ; HTIBAERYBiIopABIRHE I AL TS STk

® B4 171 1263



_ K St 2nd

2.4 BEBFRAT MRRIENHEE SH

G SRR, T AL K57
FZE R, OFFE ML BT O 2 T8 2= R A
S BAAIBEBN , [l s 8 = B 5 AA BRI 25 5
iIGEM & 4 3Rk fe AR R . IEZ W g4 th A AR
G BUAE Y AR G TE B, H R H 2 R bR v A
Yoo bseat . A B A QDR 2R 2 AR
YIZ G, iIGEM 5| T Bk Z m T) 2 i i 2 A A
A2, ZFEINMLBAER L, Tl 2004 509 5 3%
R 20174ERY 313 37, Bt ZHERR AL, iIGEM AT
RIS R SE 38 T A s Y p JBAR L SR . FR T
HARG, R ARRR IR TR &R R, OF
BN X B ARG 1) A

B A AW AR A R, 15 2R A A I R B
HBK . AR, BRI S S A A A A DG I
A, BL A BEYEN AR E R RS, H
n, MIT AP T 3G ZAER A IR, 0%
ST TR A A A Y BE TR . SynBERC BEB)
MRCE IR, AL 2 A, A X 0T AT 1) R AR
FRRI A T D T A48 S0 1 2 B (e AR RN 5 A
W BRI A P 2 R . FR ] A i A B AR S
5iGEM g, JFHUAG TSRS, SFEMILHT 2007 4F
[ 4 SZ3EINE] 2017 4R 97 32, 2017 4FFR [ A% BAfHL gk
A 30 kA AR R W — L S AR BT, BT
BT ARE SRS A 15 A B2 AR U A iR, O
LR E IS G P S G B EY R B, AR
R T2 (R R RS T 65
2.5 RIEREXBHXICHIZS KE

BREY ¥ R R RO B A TR A
PR ORBEAR Y . ONZEAE R FAL 23 E A Ok BRI 3%
TRV, s T R AR S R RN 2 A B 7 AR v A 11 XL
Wro —J5i, ANTERIS ST 17 & s lisA
SR AT IR RR IR RE 7, [ b R vk A TR AR E
REGBIRPE S 5 —TJ5il, A AP A LA A A R

1264‘2018&-%33%-%11,5}1

AT E BB R A AR . BB S
FEHL, TR BE o BB AR S TR AR R B3 U
BT A bR R 2 XU, (Rl X A AR
TAPOR G T B

A EESRBEHL (OECD) | HEEZKESH
5 B R R BEAE 2009 4F 7 A BIFH A RUEYIFH
SUBHLB PR AW, T EBEYEL S
W EHETE CEMZREEAY ) WER S, EE
R W2 2R R 512 (NSABB) 72010 4R %A1
ARG e A A A T I VA 1) A 2 A AR
TENSABB MBS T, REBUMNML T (EaREp itk
WA BOR ) . WA X T A e 2 BRI R ¢ B i A i
Flabise 7 LUE IR A, S0P HITETSE (DURC) T
TERUITSE A", J08h, S E BUN IR ZHE 5 E E K
FHEpe . TREBG . BEAEBEFHUTT R AR EYH AR
MRS, DABC A U 2 A By A s V) 45 7 T B F 5
e, BRI RE L B WA R R0 S5 ) NTH )Xo
2002 AEMIAT Y 5 K E 4 DNAWHE I E Y 246/ )
(fif#x (NIHHERS ) ) Z007E 2013, 2016 AFHEATEIT .
B (NIH 50 ) B, ST R 2o, 24
MY E R R SSAEYE T BN ERITAL e A
R AR PGS . AT shisE (£2) .

B T UM = MBS M, AR T AR
BRI (self-regulatory ) . 2009 4F2 57 (14 [ Pk R 4 i
HEHE (IGSC) Ba T KRER G R, BEd L —&
PRUERHRE, XTSE/DNA VTSR P T, X 55
XPGRIEAT R e, DUREAR SRR G BT R R 4 7 7 8
9o

3 et EREYMRXERS ™~ LA BIVEER
BiY
XA AR 2 R e L R B BRSO, T 2
BUENSPERLR] SO RS EAABA BT A B SR
TARER B BB LA 2 OB o (B A5 22 )2



BIFBUEAR RIESREMERE ST AR _

]2 AREYFRENLRIFR NS ETESHEXBER"

livesid ESES| ¥REE ES [y
HERA EPAFIAPHISHEXHE 2001/18/ECIES REMANENLLWED
RL, HWSIEE EPARBXHTE 2001/18/ECH5% —
X ES AR E IR0 EPAFIAPHISHEXANTE 2001/18/ECHE< REHANENZEINES
EMBEERIN,
T EZEded AR — 5<% S+ o ALY 2o
XM SRR 2001/18/ECE% AR
JHER RS EPAMERAIE (THEMER ATUR RF) 1829/2003#E —
s PP . 2009/41/EC1§% -
LRETIEARBIXKG NIHIER 2000/54/ECHES
TIOERRBIFHIERRR NIHiEE 2009/41/ECH5%> -

APHIS: % [E R4 A% EE; EPA: XEIRIRY F

PATLRE NG, Nk — DS & BV AR S
PV KR, AR 5 A P i S BR  JR A OL4
1%, $R UL

(1) AoszTURR, #ZAE. FLEREBEAE.
FElZ8 FE 2 R oK, s s WF e A= it il s 3%
G A2 BB 7l A R B P o A B 7 1)
HR R, SBNIERI BT RIEOR A, W TG
BN WIT R AL Z R0 2 B PR S
TR AR, a5a EPRITF R RS, dE— R SRl
F, TFRERTHTRR 5 M AR A, 4 IO 2 1 S 1k
R, U R 5 A 2 B SR 22 [ PR Y
Jrtal, SRS PR A D B R . SR A )
TR GUSGH AT AL BFT-F & F g e e, 57
Ll SRR T RS RIOE . A EE B S
L AE B i flis TR BT, SEE
BIH AT S AR B A S S 10 /Y | 3 I AS [R5 =
TR BIFSET5 1) B IE A AR R o LABCHRS A Il ) P A0
TR, stk B P EERARNS, feat g
PB4 A7 M Y A J

(2) PAAMERA, #IHFE. HHOERKRER,
X A B0 2 R S H AR A el HE AT Bk 2 BRI 20 A
fiti, FREBUA A BLECR AR R iR e B
X BUAEMIEAR B SRS R, BB AR
JEETEAL, LR R AR ATATRYAS BRI 5

T E AR ORI A . A2 P A% BR Y D) HAE A T
EHCRAMIEARR o I3RS B P2 R AL (R bR
WAL ) PRI SR, (R ITROE S UG
FE ZO ST E BAR B E bR . B/ % bl b
AL TR ESE, TR 5 E PR AR AL (S 0 A
VEo WIRRHT = S F AR S B AL AR (SRATRETT ), E
THHEARN, Go— i AbRifE e & il , Hfesh s 21
B AT

(3) EMFHIRATRAAER, BAEFHAST
AR o HRAE =R T2, RO BT T = A B
RE I M LA THR, 78 A ARl A 0 BR AR v T8 A AR BLAR G
ffes . BB, B SNV TR R RS R ],
etz SR MRS MITE, NG A A5
ANA WK T 3 22 R S al . SRR | BT
A BRSEN BURZOR B TR B B e BRI, st
YA 22 05 BB HEUR 3B BT RGN LA A B
FEER IR R 220 45 & B K A0t 7 BURF Y R 54 T
B, BURGIBEAA, HaR IR AR R R Bk
B AA . LRERIFRAA . BFEARYE NG 1E,
B A s AT i ISR A

(4) Aok R Feitfefo i, EEAFHETFE. K
TIFFIRA A ARSI A2 AN A ) 2 () R
W5, LHRFHDCH AR GRS ELE . ks, et
AR AR TS, e TRV AT R R ™ T

® #8452 171 1265



_ K St 2nd

figp e Pl 23 AR A 2 BN R S T 32, DA AR
ARG oR, L AR BT, e 37 23 ARER A5 R
TG, BEBIERR SO i RE A
WM, SISAaX G BEEY AR BN S B, e
HEG A E BB ™ M S 2 O B R K T

SE 3R

& IMERBENR AT “DRAL B F

—_—

BHFRIRE. FERFRLGEEGHFRREFFTR.
¥ B & 2% F4R, 2018, 15(2): 1-3.

2 OECD. Emerging Policy issues in synthetic biology. [2014-08-31].
https://read.oecd-ilibrary.org/science-and-technology/emerging-
policy-issues-in-synthetic-biology 9789264208421-en.

3 Friends of the Earth U.S. The Principles for the Oversight of
Synthetic Biology. [2013-05-31]. https://www.wilsoncenter.org/
sites/default/files/principles for the oversight of synthetic
biology.pdf.

4 BIOS. The Transnational Governance of Synthetic Biology. [2011-
05-20]. https://royalsociety.org/topics-policy/projects/synthetic-
biology/transnational-governance/.

5 Synthetic Biology Leadership Council. Biodesign for the
Bioeconomy. [2016-02-24]. https://connect.innovateuk.org/
documents/2826135/31405930/BioDesign+for+the+Bioeconom
y+2016+DIGITAL+updated+21_03_2016.pdf/d0409f15-bad3-
4£55-be03-430bc7abde7e.

6 SynbiCITE. UK Synthetic Biology Start-up Survey. [2018-10-28].
http://www.synbicite.com/news-events/materials/uk-Synthetic-
biology-start-up-survey-2017/.

7 Woodrow Wilson International Center for Scholars. U.S. Trends in
Synthetic Biology Research Funding. [2015-09-01]. https://www.
wilsoncenter.org/sites/default/files/final_web_print sept2015 0.
pdf.

8 These 33 synthetic biology companies just raised $925 million:

Read SynBioBeta’s 2018 Q2 funding update. [2018-06-

1266120184 - #33% - £ 115

05]. https://synbiobeta.com/news/these-33-synthetic-biology-
companies-just-raised-925-million/.

9 Sciad Communications. SynbiCITE launches new five-
year strategy. [2018-10-02]. http://www.synbicite.com/news-
events/2018/oct/2/synbicite-launches-new-five-year-strategy/.

10 Pivotal CRISPR patent battle won by Broad Institute. [2018-09-
10]. https://www.nature.com/articles/d41586-018-06656-y.

11 Torrance A W. Synthesizing Law for Synthetic Biology. Minnesota
Journal of Law, Science & Technology, 2010, 11(2): 629-665.

12 Kumar S, Rai A K. Synthetic biology: the intellectual property
puzzle. Texas Law Review, 2007, 85: 1745-1768.

13 Minssen T, Rutz B, Zimmeren E. Synthetic biology and intellectual
property rights: Six recommendations. Biotechnology Journal,
2015, 10: 236-241.

14 Torrance A W, Kahl L J. Bringing standards to life: synthetic
biology standards and intellectual property. Social Science
Electronic Publishing, 2014, 30(2): 199-230.

15 This is an active list of schools and labs that support graduate
study in synthetic biology. [2008-10-17]. https://openwetware.org/
wiki/Synthetic Biology:Graduate.

16 Team List ForiGEM 2017 Championship. [2018-10-12]. http://
igem.org/Team_List?year=2017.

17 Gk, Lotk BRI, . GRENEEDZ & FTEAMF
[ B2, 2016, 31(4): 432-438.

18 Science and Technology Policy Office. United States government
policy for institutional over-sight of life sciences dual use research
of concern. [2014-09-24]. http://www.phe.gov/s3/dualuse/
Documents/durc-policy.pdf.

19 National Academies of Sciences, Engineering, and Medicine.
Preparing for Future Products of Biotechnology. [2017-03-17].
https://www.nap.edu/catalog/24605/preparing-for-future-products-
of-biotechnology.

20 The National Academies of Sciences, Engineering, and Medicine.

Biodefense in the Age of Synthetic Biology. [2018-08-21]. http://



BIFBUEAR RIESREMERE ST AR _

www.nationalacademies.org/OCGA/Briefings/OCGA_187258. OYE%20Jan%202012_0.pdf.

21 Bar-Yam S, Byers-Corbin J, Casagrande R, et al. The regulation 22 A&, X BE, A E S A RAEY 6 E R KB @ s 69 5 Pk
of synthetic biology: a guide to United Statesand European . A3 544, 2015, 1: 1-8.
Union regulations, rules and guidelines. SynBERC and iGEM 23 XEE, BT, LEMN AT, F AREYFENEL NS
Version 9.1. [2012-01-10]. http://www.synberc.org/sites/default/ WP E . A S AR, 2012, 20(2): 138-150.

files/Concise%20Guide%20t0%20Synbio%20Regulation%20

Innovative Policy System to Ensure the Development of Synthetic Biology

LIU Xiao' ZENG Yan’ WANG Liwei’ ZHOU Guangming"* XIONG Yan'"
(1 Shanghai Institute of Nutrition and Health, Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences,
Shanghai 200031, China;
2 Bureau of Science & Technology for Development, Chinese Academy of Sciences, Beijing 100864, China;
3 Bureau of Frontier Sciences and Education, Chinese Academy of Sciences, Beijing 100864, China;
4 University of Chinese Academy of Sciences, Beijing 100049, China )
Abstract Synthetic biology is an interdisciplinary field that combines life science and engineering to study the mechanism of life, and
addresses a wide range of industry sectors and types of applications, such as energy, chemicals, medicine, environment and agriculture. It
will also relate public policy issues range across R&D investment and commercialization, education and training, biosafety and biosecurity,
intellectual property issues, and public perception. This paper reviews the policies for the development and application of synthetic biology,
proposes suggestions for strategic planning, enacting the technical and market standards, the professional training and education, risk
assessment and science communication platform, to established innovative policy and governance system.

Keywords synthetic biology, policy system, governance system

X B2 FEHAFRLELGHFLLEFT IR TZAFLEAGREMXARTRARL. &
L2ERRARHAFEEeE. PTAHRFER. LEBETHEF S ARBRA R RMAFAALR A
E-mail: liuxiao@sibs.ac.cn

LIU Xiao Librarian of Shanghai Information Center for Life Sciences, Chinese Academy of Sciences. She

mainly engages in the intelligence research in the field of life science and related disciplines. She has participated

many projects, with support from National Natural Science Foundation of China, Chinese Academy of Sciences,

Science and Technology Commission of Shanghai Municipality. E-mail: liuxiao@sibs.ac.cn

*Corresponding author

FEOM3i% sl 1267



_ K52

BE MR P EAFR LG GHEE LT RIS, ALR. EERF LA
B AR A KSR R BN, B R REASRENE . AR, B RS FR,
BT RAR R A, FAAB. HARTUL, ARASE. AN %A% H @G5
%o E-mail: yxiong@sibs.ac.cn

XIONG Yan Ph.D., Professor. She engages in strategic intelligence research and consultation for life sciences

and health. Her research focuses on various disciplines, including synthetic biology, brain science, nutrition

science, and their related technologies. She is primarily involved in research on science and technology policy,

frontiers and trends, technology foresight, bioethics and biosafety issues. E-mail: yxiong@sibs.ac.cn

W iERHE: F A

1268120184 - #3345 - £ 115



	Innovative Policy System to Ensure the Development of Synthetic Biology
	Recommended Citation

	Innovative Policy System to Ensure the Development of Synthetic Biology
	Authors

	tmp.1619584204.pdf.P89Ir

