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International negotiations on synthetic biology and China’s implementation
strategies within the Convention on Biological Diversity framework
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1 College of Environmental Sciences and Engineering, Peking University, Beijing 100871
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Abstract: Much attention has been paid to synthetic biology in recent years for its potential applications and
unpredictable eco-risks. The 12th Conference of the Parties (COP12) of Convention on Biological Diversity
(CBD), held in Korea in October 2014, formally addressed the topic of synthetic biology for the first time.
Based on literature retrieved from CBD documents and technical reports, this paper reviews the process by
which synthetic biology entered the agenda of CBD negotiations and provides the latest updates on this issue.
Given the latest demands made and China’s current status in the development and risk assessment of syn-
thetic biology, we analyze the challenges that China is facing in relation to negotiation and implementation.
Research in synthetic biology in China is still in its early stages. Despite the surging investments in scientific
research this field, wide application and commercialization is not to be expected in the near future. China's
capacity to assess risks of associated technologies is rather limited and no government agency is explicitly in
charge of bio-security in this respect yet. We propose that the Chinese delegation should argue for positions
including strictly controlling risks, encouraging responsible development, and calling for more technical and
technological support from developed countries during the negotiations of risk assessment. Further, we sug-
gest that establishing accountability of the governing administrative department, promoting the development
of risk assessment techniques, compiling a synthetic biology national database, and organizing professional
risk-assessment teams are the key implementation strategies for CBD.

Key words: synthetic biology; eco-security; new and emerging issues; implementation strategy; international
negotiations; risk assessment and management
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& A2 (synthetic biology) s {5 B 73T 4E4
2. ERRAR. FEHEAM TRESMA X &=k
B — R F1H 0 T B 73, v A 5 1 A A
(part). ZHAF(device)Fl & Gi(system), B FHTBEiTIL
B REAFAENE RS, LA REA 2HRHE
AR B R DR A A A 1) 2% Bl (Benner &  Sis-
mour, 2005). & AV AN N LE BT B 25 7 i TR
PRIATT « LRSS . RS AE IR 7= DL R
AR L 3 S 2 7 TR R KR T S OR IE B 4%,
2012) 5H— AL R RES: | (R B RS A
— R R TREANE], & A B AR T
S N T AEW) £ Si(artificial biosystem). [RlIE, ‘BAMY
IR T B — 1ok B R AE DR, R 7 Eis
FHECR K B AN [ AR P 4 1 5 DR i o

201045 H, F45r THY 2], Craig Venter
BB FC B BAAE Science 2 & bk 3R T 8 B NI A A
PRI 78 B (Gibson et al, 2010). AfTTAIRE], R
BN H AT VR R AR I Sk i R H AR
AR, (EAES R N TEHE R 40 LA 2 N7 K
TE A SKKs BN ] BE(Breitling et al, 2015). {H AATA
AR B], & BEEPD A ROR SO ot BRAES &
G Z REVEARAE ORI A R, IR A2 3] —
YA BIEE 5 2 A (R IEE 4, 2012).

b G AV F B A W S AR A, B
KB R B A A2 22 FEVE I E U 32 31 T
FARFAGH S ZRE . “EREVTF B (EY)
Z 1A %)) (Convention on Biological Diversity, LA
IR AR HBIRLE HRE T &R @
(Subsidiary Body on Scientific, Technical and Tech-
nological Advice, LA fRFREHEHLINTE20134EE N
“Hri 5 IEAE I UGE (New and Emerging Is-
sues)He AL 45 4 £ 77 K23 (Conference of the Parties,
COP). T, Wfarfe (2)) HEZE i A R
LA R ERAED Z AR RS DI RERI 52
Wi, [ B Dy 3 [ 4 E 405 (1) S T R 25 1] A Feg AR [ £
BRAEVFER, RYEREZES (A4) RHAA
JiE 2 1) B iy

1 1R (A8) FLENE RIS

TS IR AE L B (LA R FRE 308 A&
R (AZ) PUTHLRE T 4273 %, ik
GHHEW, FEEAFL4TT K BRI S 2

TRAP R AT R AR A SR AT UG . R AR R oAt
SUSRBHBGRE R AT 5N, BridGasEn (A41)
JFAG VUEAN 7S, 2R (ALY AR FrEh iR
FNASF-FI F A BRAEY) 2 1 B ORAIE o

FE ML AT, A AL BB A 5258 45 BB L
F o an2008 4F i 5= KPR 458 15 FH B AIE 52 T 48 1 1)
Az W R R o P I 2R ) AR (SBSTTA, 2010),
20094 William J. Sutherland%57E [A1Ji g i 4= 4 2 #
P BRI 2RI B 21 A B A N A i AR
(Sutherland et al, 2010). 7E20104E[\RHEHLIAZE -+
Wik el b, EMRBIERIR L 1 & A0 A
W2 REVERTBE P AR RS K WO, I AE20124E A1
20134 I RHE NG 22 W EXZBGER AT T 7853 1)
Wik. Hi, BIEHRIER R 16 R E RS T
B U I T LE AR AR AN T AR i R <0G T
WS (RYr) B3t (UUES) DL HABAR B
JE ] BEAF(E 1) 22 BE AN B 3B 2 A0 W A SCAF, iR &
PRV IR LS (AZ)) HARHIR & .

A SO SE B oR B 124 45 29 77 B R 24
ZUR2203 [FAT VP, #4520 77 SAH SR LRI
XK A ST R . WO — [ SR 2
PRSI BB IR, A A R & 1 N TR
HERGHAE Z I B A BRI S sk, hE. B
VU [ BN A B BRI, 1%
FEANBEIS R (ALY B0 IEAE I I B ) 7
S HRME(CBD, 2008). BRI T HEZ RN IX L8 FE 5
FEA AV A BRI R XN A, AR (4
29) PR A E AR SIS A JE . ARBURF 23 Bk
Z /X (Friends of the Earth). ETC#[#](Action Group
on Erosion, Technology and Concentration)=% JUl| #% 7]
TS ) AR A BT T IR AT KU TR L $
Hil 5E R MA1EH, & RED R R EATRA
— RN RGN CRIE R SR 1 A 2 4,
M C A B PR 2 29 A 2 P2 13X B 1) XU (The
International Civil Society Working Group on Syn-
thetic Biology, 2011).

AT 2% 77 BRSO 2 B AR AR AT A
Wi APy AR IK BRSER, B AN B2 R R
FROWE, ELIUA B bR 2% 2R % B B 2R B 0F R &
258 S U AR S R I LAPPAS A ) o BRI AE20134E 1)
FHEPLR S+ )\ IR WL, KT B i A IEAE H 3
F e S AR A B AR WCAE O - 34 5 4 4
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RS, BN20144ECOPI2 1 1IE i .
2 AREYERFAINRIIHE

2.1 (A4) WMEREDEFSFFHENFE

FERFI RS, &A1 E L —BHRE&TT
FRE R EREIE NIRRT S
COP12HIE WA, & A e O &
PR oy e M RGBT AR AL T A
M A RIXTIA B RED 2 RGBT . X
AN E XCH A RAEY) % 2K Richard Kitney flIPaul Free-
mont$i i (Kitney & Freemont, 2012), f8& T EHiE
BRAN B R SR AL A e 2L n) T 7 e G
R EREY 2 N — DG TEY . TR
o AR AR RAURL AR T ST
XA USRI 72 T A0 5 5 BUFTDNA BL R b AL
A E Bl Ak B R 1 3 B 1 B A BT R AE B R AL R
T A4 R G A= P)(PCSBI, 2010). BR B2 A 23Rk
R EAC FRANHT R BE 28 1 SO & B
e BT/ N/ AE V(B AR RN SRR RN
fs FH AW R A 70 (T B R i 4 A |l 0 N 2R
YR G EYH R (EGE, 2009). 5% H £ 5 TR B
W E S A A A BT ARG T AR
AR AP RS, DU ILA 1 B AR
Y R SL(RAE, 2009).

SR, LA L8 R COPI2 IR AR 5 Hh 45 i 1
SV X, IFREBRTAE 447 1A . COP12
T B¢ Ja RS H OR 25 RS A A R ok
BORP= S IR 52 S, RO U R NI AR
YIE AR 5% N (CBD, 2014b). 7F (RIEHNAED
LA E ) (Cartagena Protocol on Biosafety, LAF
R CCEV 2 2BGE+) ), BAVEMIEOAR € X
N AT B i AR B A B R T A RS
H% R B AR (045 55 2H DNA DA K A% TR B 23 \ 41 it
S i ) AN A2 20 S S O A L R 1 S5 AR
N (Secretariat of the Convention on Biological Diver-
sity, 2000). #EItt, ECOPI12HY, & FAEW)2Hi 7% 1K)
WU A FEDNA R . & BORT RIS 2 TR
A OCHE R A DL JR 4G 4 i ) R 22 4% (CBD,
2014b). TTHLA A B 2 ST ) 5 245 T 1
BTRREAE T HER . M &R AR
VIS 5T EEFIA 22 K% (CBD, 2014b).

22 (4)) BRENEREDENZEXGRELER
REK

G Y B 20104 B8 RBHE WL AE A — A8
VOB 5, &5 18 1 JaBHE WA 2 B4 2177 K
2= FHHT T T2 . THEAREE & A
A=) 22 R 1 AT e 8 PR A7 D S e AT XURS:, 4R HY
T A 2 R AR R ] R R AR AR A

SN SRR R A RVANEEY S nU AN = S QR A i
PLR SR IE AT LR FIAT PP, COP12 R4 |
B A IR R FE AT REXS AR 22 R M P AR 52T
IEHER A (DA BT RHAEMBEEEARMEY)
fRIRAS LAER] BRI, )l & b7 el
VORI, ek ok B AR PR B R AR B T (3)
AT AEYRRLAE 7=, b X AN BT B AR BE IR 1) TR
JE 775 (4t — SR B R AR 52 A T AN
FHEE ), (5l HA B g R 4e )7 Ak
HER s P 2 FEE, 5% . SUmsgm g (1)
A1) 53 VT B 388 Tk UL RE ORI PR 58 A 1 B AR M RE B AT
TEEU B B ALY b, 5 R EERY BN JE &,
()7EF| F 3 R 9K Z)”(gene drive experiments) i 41
FEE 77 NI, v Re T 80— R PR AR R A
TREERETT SINE R, (3) 7] fext B3R 28
H HARBRE Y AR B AR AR A B A A
WRFEME; (&) BAR ) 2 ) A A R 7= it R 38 7 ot
GRS ERE =R S Ly RPN M PN 2o S ga sy U
b (5T e FEOM AT ) 7 SRR IESG 0, 5200
M Z VIR (CBD, 2014b).

N T RIRIX LRI 20, COP1242 1 LA AT
REFRI SRR (1)ZESRN O e BOR 5 S0 = Al Tolk AR 7=
5 N A AU R B i, A% B 1
MR EL, Q)0 TR T (1 & A=)
PRERH S, A CEYeB0E ) A& EIAT E
F AW A SR R R IAT S5 9 R AR P SR AT 7 A 1
B, Q) EEASEEDI R AR, W
K FHADHIE IR I B AR FER S B (&
A AR ERA BN R LIRS . (H2&, X TIX
LT SR A A e, EARFIEH 24k
(CBD, 2014b).

23 AREPFREESEHMAANFNERHNXR

REGHAEVFREIRAN (AL) HEZE T
W, AR R ERL) . BN (customary rules)fl—



1

B SR 25

CEMZREIEALY) HELLT & A2 YT E e S R0 5] 117

Wik ) U (general principles of law) & HAth X 2E 4
BRSNS, #AE— 2 R EE T & A
WO o B, — R BRi b < X T,
LR A ] 5% A DR AE A B 1) T O R )
2y N7 B A [ 53 4 1 ) X4 34 55 (CBD,
2014b), 17— 2 A & B 7 S 06 2 IR S 8 <
X TR Bl G B RN — R IR 4R
5 BRAED S, BRI THR BN .

B BB A RS WAL, (A2 a0 )
e AT 1) 5 & AW S BOBSR R fie 9 58 I A
LAY Hp A R AR (living modified or-
ganisms, LMO)JFIE 5 & AV 7 BB MK Bk
LMOE SN By BUARAE VI HOR SRAT (8 AL+ R
SRS AEYMA, JEXTLMORES Fets . 5.
B AME I BET T R BIE . COPI2IAE, 27T
M & A E BRI ER AR E T (EY)
ZABEF) Z FTLMOKE iult. Bk, % &
P E A SR (B2 2 BGE ) H
& HL LN (Mackenzie et al, 2003; CBD, 2014b).

BeAh, BT B A EOR BA EORRIR R
FOPEAIHE AR B R, (AEulas A 20)
(The Biological Weapons Convention)Fl1tH 5 57 5 41
U CSEd DA 5 A Y A S B € ) (The
Agreement on the Application of Sanitary and Phyto-
sanitary Measures)JTHLE 1) N 2835 5 & BUE V) 78
FE RS R A7 AE— S S B . I & BRAED
ARIAEFHIEY) . ALY A B 3R S5 ) A0 <y ik
P I € (WTO, 2006; UNICRI, 2011).

B R A BORIE W] R W 15 A% B A R
AR A (58T IRENE AL BEIRAN 2 1R 2731 73
EHAH e A B 2 I 44 B UOE 45 ) (The Nagoya
Protocol on Access to Genetic Resources and the Fair
and Equitable Sharing of Benefits Arising from their
Utilization to the Convention on Biological Diversity,
PUR R (44 R B0E 1) )€ X, & AEM
ARAEIRRL L 25055 J7 THI 0 A 7 ) s — 3 A B YA
AIRH T (B RBGES) A CRUR I8t %
FIREFR2Z)) (The International Treaty on Plant
Genetic Resources for Food and Agriculture) X} F
A% BEUR B A% 3R L L SENIR S5 T R MK,
By T & BUEY S HOR P i AT S5 4 (Endy,
2005; Wang et al, 2009).

24 HEIEREVFEEFERIBE

COPI12X] A J A2 P 2 1) e 8 HE 2R kAT VP Al 5
WA, R B BRyZ AN 2] M55 5 — 23 T L
Ab PR AR S BOR B A R ) R R 45 3, (HIX Al
fa R HARFE, ANfeH T BTG e
FHOR PR E AR RAl@R T IERAN (A
Y2z 2 UCE D) HEZETN & BUAED F R B
B, A b U ST S EAESE . BRI A A
W HOR G R 73 7 i 2 5 8 T LMOAT A 413,
Bl 4an B AR & B 5 HBOR BT IR 2 DNA
E . H3E%E (Garfinkel et al, 2007). HAET, A4
YyFAE— R B2 B, (HIX S # A B
RN RIS, BEE & BAED ORI R R, AR
(1) M L ) 0 75 AN BT 8
2.5 EREMFNENLRED

COP12iAsE, BULA 5 BIEA L LI A1)
SRS AE HY W 8 ORI S8, PRI R & e &
SRR R & K 4H(The Ad Hoc Technical Expert
Group)Xf AH K BUBBEAT 1 — B W 9T, PPk & A
W T 7 g s AR 2 R TR T RE S e O TR B
A A R AE ) 4 #7715 (CBD, 2014a).

F2 T COPI1242 t ki 4 24 7 b B2 K 2= Fib
Kb A0 oK ZH AR A A ) A AR R 5 i (%) A G
FIEY, ANY)) B AL & AR T K T
EAHRAT BB, RN AL IEEE S H R b
Wiz, AL 7 B O ) AT 1 — P iR .

3 REEREMFMRFELIR

3.1 HBEEREMZENARFXEIFEINR

RERA BRAED 0 H ane b TP B
AR, REERY . EERER R XERT 7
Hty . W ERFEERE LA R TR A A E A
TN W N S R R N =Py S P S
W9, BB EETRT 6. RER B A R
A= 2t A A A R R R IR (B B AN A AR R
BT, R RS TR (A TRE 2L L
AT T A FALES IR, BEEEETHT A R
AR AN LAY E i(Zhang et al, 2011; KIE
HEE, 2012).

BN R RR, R SCRE R, RE
T2010F020114F 4353 JA 3l T AN 8 T & LAY 5
<973 H>, BiENEMR T A IEH S NiE
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W BT NG s A AT B R
GiaTi H(GRIE RS, 2012). #E20144E )%, FRES
BB TONE AV <973 H >, T B E T EMA
VI T, BT IR B T — AN SIE I A A
2200 H (B B A 850, 2015).

TERMIF R R B[R, X T R AE 2 1 v
TERB RN T — B IRTE, (EX T & 24
A MUVl 7 V5 I 9 i A T BRI UE R B . AR
AU I 27 2 2 A0 2 R 2 WORAH 56 18] @k AT BT 1),
B BRI PP TAE B HECRARUE S 8 2 B (O]
IERSE, 2012; 255, 2013).

9 HT TR A A AR ) A AU AT AT DA S
ELAERE, MARRBEDAHBKE. R, £
Bt 9T A A A AR R R IG A AR T R
HIRT S TEARKRI G A2 1 AR AR 2 1 Ak 77
NG Ry N A b & YL 7/ e SVl kel N
FKE R, NTRi-&RIMEDE2 AT
fif v B AT R P4 N ZRBIYLTE . R 9 AN BE YR 1) R
(Collins, 2012; Moe-Behrens et al, 2013; Sleator,
2014)0 [HINTIXFE B R R AT S, An e A2 B4 ) 7
BRI, SR v ] ) B A A 2 e 4 L 2 ) AT
), SR [ AE i Z USRI R AN B 2038 H T Bk
3.2 KEEESREDF IR ENRFIFE LK

BEXF R GG B FENN (AL HELE
NHATIR A — ERRE AR, DCNILR BOS & A
VIR FE AN B, BT T RS VA 1R R AN
785r. Ak, WECLBHHARB S AV F R
p NI == WS 0 NG ) A5 5= O 1= B R SR v i EA S
PR R VP . R, 7E20144 FICOPI2iR H
w1 At [ 510 B AR A 2 AT AR PR AT
FIFE, FRWS 5 T iZB0E P2 5HE DL & R
TAEZH B TAE

TEIBLITTTH, (ALY BRE S )7 Gl e
B A AR RN A A i B o A, MK
Wi CEM 2 VGET) FAYEAR XU 3 4 5
WU, SR EUAH N P RS VA A S . AR, R E
DA W T KT DA B A B AR XS VP4 8 0 G
LR (A2 BB ER, FRIE H ATk
BARAT KT & BV BRI i 22 4 VT Ak 1) b 1
AR, 35 — AN BT T4 ST S & AR
FEARFUF= S AE P A 90 DAL () R AA VPt R 2

4 FREEEREYFINE D HRFFNE 2
TR

4.1 7E£ (AD2) TRXTE REDF IR AR FI TR

EBLMY B B (& A S H AR TR 5 T KIE
EZRMREOT, XT CAZ) HELETH L BUE IR
I, REMHEAR R SEBE (ALY dE—PHE
B AR E U, 1 e LR R R 7R
. B WAz b i A 4 KBS VP4l 7 1A AR
HE o 7 R H A ek [ 570 PR Hh i B A AR R
RA= 5, HOERRAEYHE AR, SRR RE
G R 20U R, [ B PR B R P R R ROR R B
AR A . IR A R H DR F25K

() il & B 2 R e I XU« & BRAEDD)
PRIEFRES A R CAT BE 51 R TARAS B J5 51, x4
BRIAED) Z R EAEAE RO B . DRI, 3R E T $14%
CALTY IR A J A B 53R4T FE O AR RN RS P
fhife TR BRI SR, RERNC K IR (A %)
A BRAE I MRS R, $R1B (A2 B
TR P b DGy A A A ) 2 A R 2 S A3 L FH 1
TERSE, FHAE R ML Bl oo g AT P2 1 R

(2) 75 JRUSG: 32 il (14 7 B AN 2 3k 73 772 A b R o)
WA NSRRI O IR E A B S
I — 52 IR I (R A 25 8] . FRE AT DASR HH, AT A —
Tl B A 19 XU VP Ay 43 43 4R 7 55 T R R 90 5
17, R SRR BBON AR B, 3547 X
B PG A SRR AN S R, i A I 5T Bk
FOR A R X A 22 R 1 ) IR B B, 24 Fe VP
HEATHEFORIE FEFF A, DU A XU VP A i it Ji il %
I

(3) Ak [l 5 R0} K e v TR 5 4 B 22 (19 I B
FEEARSCHE, JCHIE RV IS 5 TR A .
kAt FE A, DLEsHIA AR 2= A
SR, RIED 2R,
4.2 FEEEREMF TP HIFE LR

(D) BIRAKI E E0 T THR BT, s = 582 1 1 e 7
T e NAZ TR IR E A RRAE Y S ISR, LRI
CAZY) HEZETT AH IO PR I AT B SR
TUT. SEEIER AR 5 3 BN TR AS ],
A A R RN = SR A B AT B K S BN
T EZAT IS, 2011). W HR1T AT AR A%
FER A 2N A, HE DI 255 B
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AR E S BN, WA B A AR
TEZ St R S AR T T LA

FENCIEA b, BUR RS R ARHES )€ & BAEDD
SR AR SN, ARELA e S O VAR
o H a5 5 8 A Wi 4 B AR
2 B AR rp L e B DRUR A ) 7 i 1 M T T,
CAMY L LR A= 2 A HA ) 5. FRIE ARokm]
PAAE — 23 971 % 5 LR 7 it () FH 5 R 5 Hh B 0 65 B
A s AR AN il 1 A 4

WAk, FABESLEUN IE T IEAED Y KA
AENLA, Sl ST AH IR B AT Mk P22 BB SR AH 24,
VST R AIARHEREAT KBS PPAL o T 5038 X & ik
A AR PR AN A2 XS TE N T, & A5 Al
AT 3 5% 1) AR ) 22 4 7 R AT Re 2 LU BURT VA B
A R (Kelle, 2009). R, S E R 2T A TEN 51
HEZ5EES), LLRT 1EDIR &8 9K 5058 p & A
YRR G KR .

Q)42 = RFERE T K, B S K TR AR
o H AT A M IR HERE TN & R A B AR A
i 5 DhRe, XA B 53 TR A AR AR
TSR o (R, FR R 24 7 IR 428 il 7 [ B 25
Jih& A FHEAR BT, RS2 = R A A )
FEARK, RIS 3G 5 RS VEAN RE T, 7RG RUAE)
SO R AN B 20 4 3.

H AT 5% 0 G i AR AR 1 RS BPAG 22 i
B A I RSV 7. 18 2 TR, &
S A A ) B A Ty e b B R R AR ) 1 T g BE R %
BEUEEHMETIN, A FH A B DR A ) () O AT IRV v A
T AR B, 2011; KIEAS, 2012). MiZ M
Ay AR SR AR TR, R A R AT B R VT
i, B0 5B R VA AR AE IR o 7EIX — i b]
PAZ 25 Ho A [ 50R0 [ bR b 2 2 2R, & il
W2 [E Fr{/p 2> (International Association of Synthetic
Biology, IASB)# Hi [IDNATT 1 5 25 i FE A bRk o

()M [ oA AR A e, A4 XU VA
EEATTHIE. JRE HATAEY 248 IR T8
BANMG —EHEREE, T ERZEmES
RS VPl A BRI R T EOR B RRAG . 3R E IEAETF R
) B BAE ) 7 R B K TE AR A FH B 40U B AR
IRy 53 BEE 4 [ &t 25 AN T], B AR 2R3 AN
B RO A [ G AR P 2 0 P, X3
B A BCAEY 2 H R AR 5 AT Bl iE M I

G H, R R A S XS RN 3 AL

i B ST A AR ) S R VA AT
BATFHIRE . FESLA A 22 R A A A
ARV, 3 ST RS VA T3 AR R o R AT B B
WS A B VA AR T, B S AREELAS T i
117 £ T RE AL = EHL

(4L DA 7038 D i RS Al BAAEL, 32
DIV A LS NI Al . & A 1
FOHE AR TR A RAGVEIR, (BT 2R XU
PGB AT VE AT REFEAS TR, T ZEMIROR TS
PRV S5 4 2 it S5 L At A B 5 G ) A 25 XU RS A7 A
AR DRI, R R BB AT FU i H it
AT AR A S RS F B AN TTVERIT 9T, A E &
AW AR RS bR, BE T & A
FE AP RE
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