T EYFE—MOMSRE

Biomanufacturing: Retrospect and Prospects

FlAMX RO E, T, RE S RAEY T L3 LA 5 HEAREA . P BAS R F, 2025, 40(1): 127-139, doi: 10.16418/j.issn.1000-
3045.20240722003.

Geng H J, Wang C. Research on innovative development path and policy guarantee of China’s synthetic biology industry. Bulletin of Chinese
Academy of Sciences, 2025, 40(1): 127-139, doi: 10.16418/j.issn.1000-3045.20240722003. (in Chinese)

FE S RCE Ak I 2 RER TS
SEERRPERAS

MR E fe?

1 mREBIKRY AHEEFR MR 210094
2 HEAE BER K7 410083
3 IR RL R AR R L R Yl 518052

WE SRAMPENTH% “DNABIEREM fo “RHEHR" ZBHHE ZREGHFES, 2T —KRAE
MRS KRR AN ZFERXE R CIRS) Ty, AeAELRERAEIT T TIEE 2, efTit A b4
RAED L, A h E St SR H R ARAHGRE . FERE XGRS, XFEATABEREY
bR LA H A FAL Ry BB E LG ERAED T L ZREE, VA CRREHN AT, BT RSE
AR FE AL LA LR BRI BT B A 0 B A AL R E IR R RAR, SN BB AR Y KR AUH] |
B RAEME B IR ER . WEESREN T oy ENTENFEL ., L6 m A B8 F 2 ARG IS F
F @ T BURARE R

X A A, LR, KRR, HFERE

DOI 10.16418/j.issn.1000-3045.20240722003
CSTR  32128.14.CASbulletin.20240722003

BIAEY A HOE SRk “DNA SURBELEHY ™ A1 fRAEYI S 5 AR A 2 U 5 MUk SR Lo BR Bl
CEENEBAR” ZIRRS SRy, S . SERGERAL AL, DIa RAEY O R A
YyBtan B AR BRI 5 A E RS S R, 9 h— Wil A OB AT AR | R T e AR, Al A

*AAAEH

KHRE . BERASHFELFFNE (24CGL001), FTEMLEAFLELE ERA (2023M742424), FI| T AH A 3 K &AF 72 P
R SAFIRA (CXZX202301)

B AKE B 20244512 A3 8

® FEATM =7 127



_ L £WhE—ERS RS

WA PR T BE2G . REUR . AL LGl el
e BE ML A JEURHRUR AT Rp i e 15 s s HEOn T
(S W R AT P AN S R (IR

P2 H B RIS BE BN, 20254F, G EY) ¥
A 2 T AR R E) 1000143670, RA4
Bk 60% A9 5 7= T ek AR i e 7 RSB, AR
YAV EIBE G A T B AR, e
BRI AR PR BT 7L O, B T ARk
PR IE | i E g ) SR S, i, SEER
WA Bh A BUE P2 U s 2 R A Ry, SRS T
(e E A WA L) (Introduction and Analysis
of Synthetic Biology Roadmap of the UK), HAKA T
CEIF AR B IR Tk Far i) (4727 /8
U= TR RRE ¥R ) ), REGEEENE
BAE R, A B Ry o ke T
i, HE T RE P EOR.

B AEY L FASR I, 2RI T 22 E By
B, mAARBMERIET %, FOREES A T4 e A
14 9 El A AR B B, TG 3 22 00 200 55 0 49
an, EEA APk 4lk Ginkgo Bioworks 7F 2024
AEICBR TS, SEEFEH 48580 F Zymergen, & [E
A Wy R S B Amyris 78 2023 4F AH 4K B35 8 4R B
R, SESEZAL, TR Yl i
SERHATFOE S . RO HARTE TR T PRk Ak
HERRGENR AR, ARAE A A ) R R e, N
i sh & B ED P R R, A 3R I 5 UM 56
FERAZ O,

A W 322 A £ A 0 2 PR 2R 1 £ B
PRI T A B DGR Y, BRER T A EY
FEN G, ST A RAE A R &
TR L R JRAT S5, FIBT T A A P B T

Ml A -5, 35 T A Rl K SR R i 52
Wt AR 232 T IR S A A 7l K e A
AR RIS, AE AT B A5 A ) FRAE 5 AR T BOR Y
SN Tt SN 911 e 3% N (s £ A
Wi USSR D e R MBS X
JRAER L R IT A R G0 A, MELL A BUR i E A 8%
& AP BRI R S i 5 |

N, ARSCUAE Al JR Y A S BOR
WFTE R, TS AP L BUR A SRR L, E4G
SN G BAEY L R A R 225, NS S ARl
BB 2 B A BE BT TR A A ) B BB R A
e O PR BT, O 3 P T 45 1A W R A e
M

1 HEEGRED =LA RIK

1.1 KESHEY= L L BN ESEKER

BT AT s B B 2 R . B
gl BelR . LT HEEEGUR. RECAEE A
P AT A Ry, SRS T © A LR 4 Bk
G, ERGTURAL T PR LA

(1) E Zh4E A7 3%. M4 CB insights filill, 2024
AF, B AP R 2 R U T S LIS 281 5012
S0, BRI 2 U I AR A
2y R AR . JEORN S Kb )R A . He
FRIETERH 2 . AR B B AR RS D T S
A THRERDIRES, TEBRSE/NFF . PR fAER. A
BEMR . MRS . USSR JEURE 24 0 ] (At 38 A 20
GBI PAL TSRS, Aok, O HARE & #HES)
N TR RESEH — AR B BOR S B mUAE WA R Rl
B IE A B AT 2 R AT YT B R 1R 5 0
@) Al & B SR E ] AR A e o AR,

DO AW F oA F LT T 25 AT AL189 &£ 7% . [2024-11-18]. https://www.ssbt.org.cn/upload/20200615192257 372.pdf.
( CB Insights Chin &% & 4 5 4 3k A0 6] 2 8] B 3%, F 1 £ £ T % JLKAE . (2020-11-13)[2024-11-27]. https://www.baogaoting.

com/info/19227.

128 120255 - 540% - 117



REERE R Pl e e 0

WA AR R, ZEREIE PRI

(2) A &40 8. HE CB Insights HU, 2024 4=,
B AR W e B TR Y T 37 R K S 25.75 12 2%
0%, FLEE A R . U DR B L
R A B JEORLR A A P R U
FEEN T REET 8. SRR, BERE 5
NS Tk R A IR SR SRE s NoEE
RE 1y AL T E PR AL, AR 1 AR AR R
R TR Aok, @ #RE & HESIQUEE M
FEAG 5 B EFRRAk . IR R s it ol 45 T
MBI SN, Bk a AEATH & Xk @ =
A ko HESIERCEY ST, RS
A AT, niE Tl BoA e 4 1R
GURAMY AT R4 L

(3) & A 4n k. M HE CB Insights [y 1l
20244, ARG AL U T 7 B2 22.33 42
FEICY, NIOBAIRR . BRI R KA Pk & 2
B AR N F ) = R0, BT, AR
Al R P SR A TR B B, 3R EILE A
TR R R wE o sl T EI PR Se b fr, 75N TORER
F . AWK FR 0 HORBR BE ) 5 AL T B ERIR
Bo Kk, O©HRE & HIHEROCHE . EWREEA.
T A T ) DA DR AR R s @) 7 ke
fo& B ISR EURE, ESBEORTEA S5l
FURA Y HL

(4) feRAB. BRAEYRRIRASE Y Ol E
Yo . A RS AR AR R, DA AR
K. AEWE. AYHREARRE, BREREEY B
PR T E ST, SC T A S kA,
BRI FFREE YR IRAL TR . ROk, D H A
T 5 HRAYREIE R B E AR, BRI AR hE

PR A = A . RTHA T ROR; @ b & & S
IO FH 5 55 9B AR AU BT, 4 8 A= AR IR X A 1
RS AR,

(5) L T4R . ¥&CB Insights i, 20244F, 4
ERA BUE A Tl T S A K 31 37.47 4236082 7k
PR i 5 A I R B A W e AL T 4R 2
BT FRIETE R R . KfE oo . AEYR
TR AR . TN R R 5 S AL T R AR A
TS, 7E1,4-T /. 1L4-TNER. NEE, =N
W IR 5 R HRQR R ) Oy AL TR . R
K, O #ARE & RTI4TN BT e
A6 1S A AL T A G R AR R R T
WA= B AR AL @) = et & 5 HESTH
kol FE R IR = it (4 2 AR

(6) FRILARB. HEEMW S EMEE G RAEY
TERREE U BN 1] . FAT, AER b T o0
MR B, CaRRE TRA YIRS . ERAYIL
SRR | R % SRR AN [R) RN T 1 AR W A SR
R T RN AR, 3458 T SRR 15 e i ke
e . Aok, O #HARE & HESHHE WS
TVREAR RIS YR fRRE T, HESR A A W TEAR S P 355
PATIH DI RERE J), RO AR Y2 A B s Re 11T,
@ 7t ® B KT R E AT — BRI
B EHARNI A
1.2 RESHREYS= L ERAE M

(1) BAARRABEN T E LS. SREYE
ZENHAE LAl B Rl . &dh . Rk, BEIR
SEPl, Pl SR T 4 R R 3 AR A%
AFIRNE A 3 ZER MG AR Sh K 3, R A
AERHB T H R, SIS 2R
FLI30%, HELE 14AERE 2R E MY 20234, TkE

B KB # 2% LGl b AL E L 30%, &4 14 515 5 A HAE——H 3% L g A R P R4 o bk . (2024-02-22)[2024-11-18].

https://www.gov.cn/yaowen/liebiao/202402/content_6933130.htm.

® FENE 1 mr| 129



_ L £WhE—ERS RS

BE ST A Ml T B MUBEA 3 13 74208, MUBELL F
it Toll Al SEBLE L A 9.0 JTAZTE®, All 3 hm i
8.9 1CTTY, REIRIMFEREAERZ . R4 B 2Bk
WFFEBET , 60% LA b 94 5 AE 7=l w5 AR ) 3 AR
Pyl A, BERTTSEEOR 3R A kY
Pl & AR E K BREY

(2) 7= e HUAEAT & 2 20 AT 5] o i BBt R 5
20234F, @ERGHRUEYTT 2y 171125850, KA
T2 86.2640.95 7T, 2915 4FR50%, Ak 54
SRR S A K 2 N 28.65% . F FE A My 3 7l A
PRALBE AR —, & AR o U b T 4 BR U5
fr, JFCTE B R, RESERTTR B 7 — 5
AW R BN, FREAS ERR P RERT 10 ik A4S
R A R 90% LA b, KR P BEHE
R4 6 £l AR AR IR B 7 i R B B e
97% LA I, AEPEGA B A AC UL B KRB 2
AHSHE,

(3) /= st 4k Bo k7 8. B AV I EE 3
BLALHE BRI TT A . R A A 7 ST R kAt
3T, HAET, RECTES A S’ T 4
FEABE RS . D & Ea AR AR Y, R ERRERER
BT ARSI . R B RN e i H AR B
GEbE . LRSS KSR BE AT, LRI DR 540
AN AR, CEAEREFDIT . DNA G, FEH
SnkE . AR, QM. e i S R
AT BT TEERW; @ A F LA 7y, &
B R T 7 D R A R — 25 SR ™ ™ it

7000 J50, PHEE TG, HPEHERR . AR . 4t
A BT R AR 60%—80%!"; (3) 72
T s AT, 36 EMERiStit, RECA 430K
VAR R A AN R, ER TR, Tl &
fh L BEEAEAIRY,

(4) BURAR R AW F L% . RESEERS
BAEYIF R, HE THEPHEEGE . P BeR . R
BORE T ISR G YEEORIA R, AR G EY)
PRV A & A DU " BOR RAESR . AE R
BORSIR R, dbat. Bl BRI RHEAER T ST
L WEERWEE) . BHESERR G A . R A T
XA A B AT T REAMRF . D 2 A
Ford, “8637 TS “973” R KRB AR T AL
AR R B B, R TR S R R
“HGREYET EAEE, e R R
RN A5 30 A7 JRy o A 0 i R AR Rl 152 it R ]
BIFCFG: @ £/ Lk, RENSGRADHIA
CEZR YA R NE) T EYETT
RIBFIN) AESms R, WL R T A G T
RESF AR @ Awmitrya, RENSG
(e N RAEFIE Y22 4y, R ) %
SRR T SR S

(5) &+ FhRFHERBAA RS GRAEY)
Pl JE T AR, B B BTN PE AT
AHREYE, MELMUSET 00 A S8 A AR Y
B BRI BIRTEBAN AL, FE R IEBUNG 5|5
HAUNIER, Sl 2EmER, RECSEMSEY

@ 2023 4 &% B 4 e~ LA 13.3 F 12 4. (2024-06-30)[2024-11-18]. http://paper.chinahightech.com/pc/content/202407/08/content

134508.html.

(52023 £ % Tk 22 55474 . [2024-11-18]. http://lwzb.stats.gov.cn/pub/lwzb/bztt/202405/W020240527707033780215.pdf.
© AR EFE 2023 &£ B R Z FFe it A &L B %t AR (2024-02-29)[2024-11-18]. https://www. stats. gov. cn/sj/zxfb/202402/

120240228 1947915.html.

D 2024 £ &R AEYF T HA L K JEHLiS . (2024-07-18)[2024-11-18]. https://www.ocn.com.cn/industry/202407/dvdfr18081628.

shtml.

2023 v @ A A M AT LR AR . (2023-03-23)[2024-11-18]. https://36kr.com/p/2182517636283906.

130 ‘20255 -8840% - £ 143



REERE R Pl e e 0

WGV AT A T AL O H AR BOCH 45 [ 4
i, AT RLGE A BUE Y R SRR KR
T, HRRHE RSO R . B R RS B
L RS . BRI R T R, 51k
/ST B 770 =Y NSO Tl | 8 10 DO | A | -9 55
W, HTEA RA BAE

1.3 BREESREYF LR BRFENR-

(1) A4t #H Rz H T A BIRTRE R LI
AL BRI, LA BRI, EE
HARA TR, QIR AE > F 45 RO H AR
AKOPAR, Tk EEIHIBE AR . Hegeit, REROH
FiE R 20%1, B =k & ik AR AR AL
FRALTE L. [RIES, F A e B i AR il ) .
MR . PUARSFIEERAARE, DIBCRERE . A LA 56 A0 I 45
E A YR AR PR A BRI SE A R R, Bl
EFER SRR (R A HIE ) OCHEFH
ERARTE L), A A ) O B AR R A A A
WH, FREA Y RO H AR Z T, PR
St A T 0 DT XU 0 — A5 R0, G LR R AT 2
TIOR3 8 ) 2. FRETES U
AR BN, B TS R, JERlFIT e A
WS, OCHRAZ OB AZ TN FRIBE i A A5 51 4 1
o @ HARZHMEEA 5] Fhum . REEL.
FHBFFIE FIT 1) 2% % 70 e 8 B A Al H 4 322 DA R B
N, BB BRI T R

(2) B LfeitizdnxtiR g, BEIH, SRAEYF
(R 7= i T e 358 S AR ) TS 000 07 S5 T0RIHE A,
T I Ao AR T 328 A R R i T S Y K A KU, T
A2 SRR ALK SRR A 2T
@O B et ls TR, WL ENRE T kA4

7L T AR TR A R RO 4 A TR
M ERBAT R IR AR S TR L BT ERRY, @) 7
8 e KA & 7 69 — Bkt Ao R K R 8. A UEYIH
ARBFFOEATE . K, BAREE L E A 2R iR
BT AR A i A7, (L RERS ELIEAERUAS | 1L
e G B A S FUEL Bl 10 77 0 A4k} 45
A,

(3) &4 A4t 55, CB Insights PFE Y4
BRA IR F A <5058 B, SEE AL
34K, FEMIWALE 9%, FKE BTG5S S
a1 BE R ST 2023 4, FREG AR Pl ARG
Bl T8 150120 N, 75% Rt 9% = 1 4k T R A 58
pre-A S Y, RS A A 7l Rl RS AR
o, FRE B RE D BAR, FEIRP F2 2 4 T
@ &% ka5 A A ARG AF kR . SRCERILE
FI U KA [ Al = e Ag R Al b, FRE G AEY)
SR B LRI GE il o Ak, = KA [ 4
A FIRHE A A, FEERSZ AW AR,
BARXS RN, I E A B A WA e A R A W) L Bt
AT 2Rk A BR A Wl R 36 i i A M R A BR A T
@ xtandl b F 4 XA R L REHRGTHEE F
i ) AR A R e . W ES D=, R T EAR B
R NI A A AR B R

(4) B ARYwe ) 5%, HAET, Bl ®
DI AT B AT 3 R 7 L SRR B e
b, AT SRR, PR N, AR T 4
BREZ o AXFIN S, 6 E IR AN G A P
W ARRE AR T M AR 2 5L E, AFILAZ 300123 7T,
AT HEA ol b (o B s 30 AL s RN, FRIE A AL
AP SRR R =R . D A, H

Q& B =5 24, SR EWF YT —F % T A2, (2023-04-21)[2024-11-18]. https://www.36kr.com/p/2224352347358340.

0 &5 A AR ZIE AT HE . (2022-06-01)[2024-11-18]. http://www.ccin.com.cn/detail/3954b7dd1f6a5¢3dd59fbdf13315bed 7/news.
@D 2023 4 ¥ [E) & KL AR Bik K F 44 5. (2024-03-13)[2024-11-18]. https://www.163.com/dy/article/IT64MHATO539AHTB. html.
2 £@hm M &AM = L K R % 5. (2023-12-01)[2024-11-18]. https://www.chinaventure.com.cn/news/64-20231201-378564.html.

® FEAHEM A 131



_ L £WhE—ERS RS

i, 255 AW SR 2 A IR AR BUR 5 15
TS AR, oK 5 Hb X9 5 SRR € fE 34 A
454, EEIAAFAE TSR BORLLA A BT
AL E AT R @ Fmf gt oS FIRZ [H
W ATE AR B S EERE N . B - AR . K
TRy SR LA PR R MR R 2, AT
AT I SR AR T, R SRR . ISR
SR DAL

(5) &M AN = LA HEMSE K. L. |k
WEL TN G RS R Y A R X,
A JAE WA ST AR DX 35l v i SR Ak A A 5
I, ENACH T ERFE BRI e R AR BE . K
R WL RIS T & A &l .
B P E IR AA . FARTFRAA . FHE
BB A5 BT A B AR SUEE T 3 109 B A A 2 ke
Z, B EAR, A EY A A T
Joflli, FRHIFR FEA 2T : O SR AW E T
A BiFRE RV RAA TEEEEYY . b
o TFRNLAESFRVIR, BT R AR R MEE K
W, @ emAad$ BT &% m -+, B,
FRME BUAE A FEARZORA K UL 22D, X BN
AU NFER2EB AR T &N, WFTTG I &
P A B A AL

(6) &AM TN F ot E Ko RN
N AR Gty T UM SR WA o 5 28 BB X &
JRAE W7 SR SRR [ S A < S AR
b, FRESA SRS A ), A A
FAATEARIE, G R 7= Sl AT o AR A 05
K AP R, IR E RSB R A 2 5E
HEATRE AR, AR TR A A A e T R

JEE . an, FeEr s AU, W R AR P A
PE T A b, SRR
KD GRREZE 0 225 N Rl R 2 (9 R 1 2 AR o
AZANIE, TN 1—24F . RHRN EEA
2T : (D MR R R 2. FRIEG A LR R
WAL TR B, A AR i A R R R e e
S, AR R S AT KA B R A
AR AT A, EARE —E R RS AR AT
EHE. @ FRmEA % BREYW KRN, B8
WL BEYTHERE . PREEAE AR I AT, AN [R] 45
e L2 AR A R AR ALY, R o Ak TR ST
T 04 S o R R B B, R AL (8] AR
B,

2 AEEREGNEYARINERES

SRR S AEY LR B A, A oE
24, BA7 60 2K XHIE 1A mAEY Ol
KL E W & 7SR EOR ,, BT AL E
T, BRYHAIIE I EE A7 Mk K A Rt 4 BRas o i
TR R K e 2 B A 6 17 T

(1) HofBCA 5, 4851 H AL H H@. B,
KETE QO21AFREBFMEER) o, KEE
Ll VSR aNPS £ N B e 111 i it e
Yy B AR S AL, B 15 A Ml A R ) R
HEGRY, REB S QURTRERER R A (T E AR
AW ERER IR, R T TR 2030 4F B9 [E 45 AR W)
R EHAR . i E R RE BB AE BRI A AT T
AP DTARTE K B M) O™, w1 R E S
IAEIHORTT BRI, Tt TILRBERIHE ,
A RAEDRIETEE I T Y. MRRERA T (ER

O oRmEMFHRA T EENBHE 250 K% EF £ 5. (2022-11-30)[2024-11-18]. https://www.istis.sh.cn/cms/news/article/

53/25904.

1) 4k 3hi&. S$HEIED ZH R E WS H AR K H L. (2023-11-24)[2024-11-18]. https://www.istis.sh.cn/cms/news/article/54/

26589.

132 120255 - 5 40% - 5117



REERE R Pl e e 0

A A LR R ARSIV Y M 2 AL
450, THRIE 2040 45, A R PR R BROR R I A
WA R BN S Z —, A i 7l ™= E f ik
270425,

(2) M BBAFE KB, #-IHKEN A S HIU,
EEM G (BRAEWHEARTED S ET), £
A20 24000, MG AP P AE B Rk
e [ UM T 2400 R ET, AT
HTSTIAR N A e [ T RAL S A 2 E WIS 7E P Y 58
BRI s D B L E PR A, A
ARFNA: PP RL2E BT 2 B0 105 7 ey, SR
5 HAREA RSN TG EREBEY,
2018 4%, UM [ S Ao 3 4 S5 4R 7 Ak 5 47 P 4%
A2 500 N TT, MR G MKIRE . A7
A R W7 R A A n] T AR 7 Tl il T AR )
(7

(3) RIXANH M %, IR AR . B,
S EE A A . ERRER S S . E N AR
Be . REUREE. B HRAE 20019 B A s R
K, ARSEANEL X A E A AR, W T EE e ENS
IR RS BEE L6 MRTT L LRI
LR LA PP S A0 R, A R A A R L

BABAMYEERBOE . AA TR A&, B
BT A E R 25 A HLRIHT 4B,

(4) AL A EAE, AR ET L. B
wm, WERSE ARG B, WA EY
AL EAT HERRRUE" K TR LY B i
E et . BUN BRI H . ERE S
(e ST e S A S Aol o | A RS VA1 L Ay
SCHE o 2017 A, B [ BT 10) R UL A R Ak 4 R R
1 000 J3 985 3 H5G WA W2 AT AR A R R BI 2 Rl Y
JEPY, R E MR SRS KRR LR
B8 R (S (L8 N g WA e/ 3 2 1 7 vt
IO FH B A 4 2 JE

(5) BFAHTFE, ¥EMRSES. B, FE
A ARG, RS TR T
FNAFEY . WARFNW KT A B Y2 b
TR T YA . BURFRTT . ENARR=
WAL . R B A AL, B0 FaE—A
PRI AF R0 £ 1A 7 M B T 8 R s A B
Wit es, A BUE Y SRR AR AT . Ak
L EISEAIRE,

(6) A3k siklg W4, s AARE. B, 5
FE BURMA T R E T R A EOR ),

OB XA BERAFEE T LARTELEE R ESRENF % LRE . [2024-11-18]. https://www.ssbt.org.cn/upload/20211026133958
721.pdf.

10 £ B Hd B R A H A F £ 45 %51 %] . (2023-02-20)[2024-11-18]. http://www.casisd.cn/zkcg/ydkb/kjqykb/2022/kjqy202211/
202302/t20230220_6680356.html.

@ EE 3 & SR AN G, AL T — 63 %3 . (2024-07-11)[2024-11-18]. https://www.thepaper.cn/newsDetail forward 28034199.

19 # ¥z 0 B R AR A M5 AL %] . (2018-03-12)[2024-11-18]. http://www.casisd.cn/zkeg/ydkb/kjqykb/2018/201803/201803/
20180312 4972123 .html.

O EERE B REYFRARES F AL 69 5Kk 25 (2016-04-01)[2024-11-18]. https://casisd.cas.cn/zesm/gwzc/201610/
20161017 _4678464.html.

Q0 AR A M Ak S8k A Mg AR VAR E B BURF A9 42 4E A . [2024-11-18]. https:/www.ssbt.org.cn/upload/20200915111658
926.pdf.

QD 3EE: &M% 509 T — I H R . (2024-05-24)[2024-11-18]. https://dzb.whb.cn/imgPath/2024-05-24/120524.pdf.

@ ARC & A5 LA TP S Hsh £ 44 % b T # % £ & . (2020-07-19)[2024-11-18]. https:/baijiahao. baidu.com/s?id=
1672630604811570955.

Q) fEE AR AENF G F 5 WA ES . [2024-11-18]. ssbt.org.cn/upload/20220525132147_649.pdf.

® FEHE L A 133



_ L £WhE—ERS RS

BN I AT e 2 R BURT 5 B ) 2R A B4 50 T LAE
K, M0 P B A BIE TS 18 P8 A B 5 St M
PeEBUN LI TGE T8 BEY 2Ol R 2y, 5T
Z 5B MM BN R RAR, SRS AL
MR R E LA A S TR, TS
BERZER R T SRR

3 BEAREN IR BBERT

MR AL A SRS, 255 T A Y
Pl KRR, ARSCU RS 5EE . IREST 2 mia
WAER AR AR, LB, AMEAR” Ak
A, LA B ERAL” NE A, Bt TR IS
A R S A I E R RS O T AR A, B
T AT ARG A L ATE i, R 2Bk
H B S AR IS A L AR
3.1 BARNRMS IR

A AL RS QB AR B LA SR B A 4 Sk
FERE R ELe, LAESh & M AE W T U AR W E
AR T ERIBTICRE ST, HESh & MEY A L PR
BB SR, o3 ol il R0 Tl B R ) TR A A
i, PRI R ERRCE, B3 ETE Y
SRR BAED) L AT R

(1) & REDF LR Oesnt
WA AR R o SCRES U W) U A O R 2 S 2 B
Sk NRA BTG AR F RN . e, e S
AR ), BEGREEARRL AR, fEL AR L,
RIS BEY ARG 2R Rk, BaitER,
FEE, UIRRGERA SRR, iR e
(BB . $OR (BEEd) . TR (A3 r&)
TR aRAEYFERRY, @ JIAATH K.
TEG AR, REA)R N TR BB S BB if
o7 WERARZR, HESh & AR E R R A
TR REB I RAE AR, (EBES Y “RAERIAY”
S EARRERL” A SICRE G, kA s A Y ik A A

134 ‘2025& -8840% - £ 143

B

(2) Ao m AW AR R, O &2 L Ast
7089 M) L] o ST VPO G KRR UE SCRF . £t
S FFEA ATERBT T AR FIALE], 51 S RHIFA R
VOIS, AT AT AL i R T2 U TR 30 A o S
Pt iy RGeS M A R R A, SR T
RESBTRE . @ b LwEtasti, d—5
P A L Wy Al B A SE R BIF S BB R AN
B, B A A KATHARA . O Ak 5] 7 &
AR KA . WA EEREA G BEMAA TR,
SEARERE BUEMTRAA R, B #Emi A A 58
SR N A SR AT LE], 51 RIS A
J R T R =

(3) Ak EEHCH AL L, O 3 RENH
Hot ) m g A XAk . A B SRR R
WHZMHA L, L EH . BTEIT (EHER%E) 5
R SRR TR SR S R
H 5 A BE Y RHT R RURS  ES SRR AR D L A A
WAL, B BTG S, @ 3 4] 475 4
Mo FEOTRIEHFBRE EIRHILRE, SR U Y
B A RS . BHIFBEAT . ATk Bhox g A it o
SRR AR, HEBIEEEMY . EE G G
AN 11 083 B B T e 65 0 - NS -3
MR AR | R TRSERARE AL, BRI AR R 15T 8
1o @ #Um 2 Bth B 4137, SCRHEF IR G R EAR
Ak, FEIGEG UA YIRHAL RS %  AE e MHLE
(SR TR . Ve R G MR AR R A Ok,
AR A H bR E PR
3.2 ENENRERLREFILIT

AR AR EE LM EZE N T,
ARG SRR UL AR R AR A, DI A
Y TARE R A, S A U ) A D F AR T
b, AU m AR TR A AT A AR s A A
ARG e AR, B IR EAT I BA e akE



REERE R Pl e e 0

SR 0 T PG A P AR

(1) REMHRRHEASHNEZ, O mPREA
R RS A S H IR U] o FEA UE SRR BAR
S, SRSCHR R W BORHIFIE F B & B R
B, XA A PR LG 2 B R S 1
BRAYEWEH], GRim il i WRE LR
AR BRI . BARVFA . VRN SR AR R
7, LA AR BRI T A E RIS
WA RRL 4 B QR RIEVE T, R RIS R
BCRBAL R, ST R R R T E L g
&7 M, @ XHEE R KFHERE Z Ler % SR
R K2R e 7 A B E A TR P | /s
SeH . HORFERHUN , S ST 0 E R K AE R
H A B E AT R . (B) hobe s R 4L T &
T AR o SO A A MR U R b 2
Uk, S EUERIE ., KA SRS DR L X
KU 5 P 36 DX I A U el e e X, S A
R —HEE R R A Y AR RGN, RIERTE
i SIEH

(2) ik b mAED =L ITM, O LHFI2LF
& ik, JHIERG AR AR | R AE Al
] 5% S 0 2 45 [ R s R ) e R 45 U ) AR AL
Tt , ZHEBIA AL T RS R v A, T
“VI—MEE—IHR—2 2" A Y TR AL SR i
R, SRTHRARAS . mReR . KB Dl Akt 54
FARIRE NN @) e i AR R % TEBEZGER. B
i Aol BRI . AT BRETAE G A S 4
B, SRR AR B A AR, S S
S AP, E E A AU U BRI s X
FEIF R S AR PR PR HOR 2 2205 S A B 122
MRE G, R IR B 2 20 25 i e 45 A P R
RS s SRR R 25 AR N T e T RURK
T, KEEAM T FRE R . WRITR . T4
TR TS LR A TIAL R TR

KEHR. @ B> hiEd 3RS R SHEE
WAL AI R, Pamor s dide . hikgiE . TR
TR . L AR RS FEECF A AR, R
AT LR R A L ) R I AR RS, DAL
7 A RO A6 A5 i R e

(3) BBEFERANTHL IR, O BHFHEK
MES LA ESFE AL, HEMEES YK
e, JpRE” IRHIHLH], BRERZHBURRE . 24
W SRR EECR, MHEAREH ., YRR, ©e
IR A A B EQH SRS TSR, BE
— G BAE RS FIAE R SR, @ £
Fop oA Ak, BURAG A BCE AR As )L SR
e IR . QDL AN AR, FRE I
PIOUH R K P . B MR AR KT, “LAZRRPE”, Xt
TGRS BRI B 45 T QB A B2 4 9E 0l B
LA B R e 5 T A, SRR A ST sy
UG RSB A= e 4, 3SR A 4k
PP IR AR R, HESh A RE Y N A
WKHAETI L. 3 sk = b 8, WAL, A%
il (4 4ty BURF 2l 45 0 R e M P, R AREEOR L
PUEIME P S s g, S EY “Bis
— RN AT R AT A R, ALt
PG A A e AR

(4) Aot bR A= T G o O ot b,
A S N B FRELAL SR G U P A T
WEER, ARG S PP AR, A s AR
Kt BN . @ s SR AN R B A E
. RN, B Rl BRI, LT R
SEA AR SR, A AT S BE A
S, MRS PSR, SRR 1 40 43 SR SR
Gise s i P R AT . 3 48 & & A4 7~
H B At Ko BT 3 AR S s Y
HERIEELEF . PRI | IBEME . W EMAAH
SRR, BB REERN . FERASLSHRA,

® FANEIL A 135



_ L £WhE—ERS RS

G IRIML . AR SR A Hl X, RRARE
SE A, SRE BAE Y R TR S O™ Y
(iR K0 P

4 FEGREYF LA RIBERIRIE

(1) BEERED T LEEIAH . O RLERE
W e K AR . BT AT G A AR
MRS . BORHIE . AA MR AR . BHE L
H . SRR, KR K B
AW, @ 'R AEDEATA . DA BEYH
AL KA, FFRBARBUL, WA YHAR
BELR L HORVER . HRRM E AR KR, T LA
PR AXNE LA, TG A YO & T o,
@ HhEEmAENF LEEAR. 3 FETLRLET
%, RERS TR AT EERKD St
Bz, R A TR AR KR
R LB T %

(2) e mAEMEREHFIFRE. OEse
SR AW iR BURGAR R . BB A A A
FR PR AR B A N SO, 51 A Y Al
TSR =AU JR) 5 B A AR Al 36 ] 2 A
A 5 = MRS AUA 20 A5 AR 7 i TR, 3
[ 12 XoF G J A 40 7 il 4 11 e R T i 7 R R P U A
¥, @ e bR AWIREIKZ . SIS BEY )
S A A IR A B AR RS, SRR AR
WL HOTPRETHR R E SR . EBRBRE. B o ig 4
R A AT B gk BN S ME . A SRR R
FHIFBE AT & A &l sy “Bhg+ TR
WERMIBN, BEER R R, BA A
AW AAR AT B AR Y S, 53R G U
AR AR A ZE A BUBCT AR . KE TR . moA
AA L BT RREAA

(3) WEERENT B n ENT RN . BF
Ry S A A R B R T, X

136 ‘2025& -8840% - £ 143

oG BAEY ORI EATTHEA, R Ll
MM T H . ARUERIT Bt — 2 m sk o LR
i, ARTHHEHRCRR, Bl O 54, FxERCE
Py i FE RS A AE B AR BRI, B4
IR MR I e A A R, RIS 3R
TIATTHEN; @ #ofH] 53k & ed), XA Y
PR LR A, RS R S A W 1 £ LA
it SRR i o AT BURF R EEA ;. B) & i
H, S REERAE M A BAE Y, LR
A —E AR, RICGHEAEHATTHEA

(4) 2o EDLHEEEZERANNA . ODELs
AW RSB AR A, DL (PR AN RIEAE Y
AT NFERHELE, AUUE G E YR
RAZLEIHIG . A RA o R . A
A b A R AT A0 S A S AR A BB L AT
ORISR | R L AR S A
YIRS TARS . A2 A WU . AR R XURG W
EELLOATH A AR LR AR . BREATATR O R
@ EZE ISR AEN T KB BE RN, NTTEM
AP T ETARHERE . HOREDE . KA T
1 T =5 N N = s 7 A v
wE. @ 2455 6RAMARE TG, F
2 il bR WA TR . SRRURIAE G AR, E8him
NG A S S ERE, IR E G BE YAl
MBI . AR DS 20| a2 i I BREREE T

Sk

1o B AR AT & AR B A SR o5 AT 70 (2021—2035) 37 B 4.
W ) AR A M 2035 KR B LR A AL, 2023,
Research on the Development Strategy of Chinese
Disciplines and Frontier Fields (2021—2035) Project Team.
China Synthetic Biology 2035 Development Strategy.
Beijing: Science Press, 2023. (in Chinese)

2 SR AEM R KRG T AR R B354, 2030. 3L
T A AL, 2024,



REERE R Pl e e 0

Synthetic Biology Development Strategy Group. Synthetic
Biology Roadmap 2030. Beijing: Science Press, 2024. (in
Chinese)

LB, R, B, P XL B SREYFHEIX S
7k B R E T R A, 2021, 33(12): 1560-1566.
Ma Y, Wang Z, Xue H, et al. Comparative analysis of
scientific and technological strategic planning and industrial
development of synthetic biology among China, Britain and
America. Chinese Bulletin of Life Sciences, 2021, 33(12):
1560-1566. (in Chinese)

F b, RE R, X 5. AN P GFE FE . AR,
2021, 33(12): 1429-1435.

Luo N, Zhao G P, Liu C L. Scientific questions in synthetic
biology. Chinese Bulletin of Life Sciences, 2021, 33(12):
1429-1435. (in Chinese)

G, RCR, AR SREMF TG R IREE.
P B A R, 2018, 33(11): 1211-1217.

Zeng Y, Zhao X G, Zhou J. Current situations and
perspectives of industrial applications of synthetic biology.
Bulletin of Chinese Academy of Sciences, 2018, 33(11):
1211-1217. (in Chinese)

RE R AR AW N YR B F s, A TA2
35,2022, 38(11): 4001-4011.

Zhao G P. Synthetic biology: From “build-for-use” to
commercialization. Chinese Journal of Biotechnology, 2022,
38(11): 4001-4011. (in Chinese)

RIEE, B4, THRE. bREMHBHE. GRENDF,
2021, 2(2): 145-160.

Zhang Y Y, Zeng Y, Wang Q H. Advances in synthetic
biomanufacturing. Synthetic Biology Journal, 2021, 2(2):
145-160. (in Chinese)

RAR. PEHASRAENFAEEARERZ . FEAAF: A4
#5,2019, 49(12): 1543-1572.

Zhang X E. Synthetic biology in China: Review and
prospects. Scientia Sinica Vitae, 2019, 49(12): 1543-1572.
(in Chinese)

AL, R, ERLE, L KB Tk A Y H KA Ak 6 IR
EIE 545 A4 TAEF IR, 2022, 38(11): 4035-4042.

Han Q, Jiang J, Wang Q Q, et al. The current situation and

developmental trends of industrial biotechnology and

11 RE B SRAEHFOHF N EFELEES

biomanufacturing in  China. Chinese Journal of

Biotechnology, 2022, 38(11): 4035-4042. (in Chinese)

10 £29, KR, LR, F. 6REYFARTHY TRLF

& . v EMAFIRITF, 2018, 33(11): 1249-1257.
CuiJ M, Zhang B Z, Ma Y F, et al. Engineering platforms for
synthetic biology research. Bulletin of Chinese Academy of
Sciences, 2018, 33(11): 1249-1257. (in Chinese)

R A
FEF 5T AeFE, 2011, 23(9): 825.

Zhao G P. Scientific connotation and social significance of
synthetic biology: Preface of special issue on synthetic

biology. Scientia Sinica Vitae, 2011, 23(9): 825. (in Chinese)

12 R, R KA, i, . ERSRENFANNR LG

5. E e A F 4R, 2019, 41(11): 2091-2100.
Zhou G M, Chen D M, Xiong Y, et al. UK synthetic biology
strategic planning and its enlightenment. Chinese Journal of

Cell Biology, 2019, 41(11): 2091-2100. (in Chinese)

13 %77 5%, i i %, RRF, F. B NS EREYNF KRR

BTN, b B A, 2014, 16(1): 47-50.

Qian W Q, Jiang HY, Zhu Q P, et al. Analysis of the funding
systems and industry investment of synthetic biology in
China and main developed countries. Chinese Basic Science,

2014, 16(1): 47-50. (in Chinese)

14 5K 4%, TREH, e, . SR AW F AT R A X R 947

— 3 F Meta 69 547 . #H5 H54E4, 2022, 12(3): 33-61.
Zhang T, Chen R T, Zhang X, et al. Biosafety risk factors of
synthetic biology research and application. Science and

Society, 2022, 12(3): 33-61. (in Chinese)

15 L& &, #h76 . MURE FALRT 49 & AW H AR ATH

BoE . B RFHEZEA R, 2023, 39(7): 70-75.

Kong Q Q, Xu F. Risk analysis and management of synthetic
biotechnology from the perspective of organism philosophy.
Studies in Dialectics of Nature, 2023, 39(7): 70-75. (in
Chinese)

16 Ak, SRR, . hm 3% SR A Y BOARAFT, 51 AR IR R AL 35 AR

B AR K#E, 2022, 12(3): 321-324.

Lin M, Yao B. Strengthening innovation in synthetic
biotechnology and leading the leapfrog development of
modern agriculture. Current Biotechnology, 2022, 12(3): 321-
324. (in Chinese)

® FEARLIE mR| 137



_ L £WhE—ERS RS

17 4045, HHER,

19 s F, 85F, X A, &

BbE, F AR LS RENT . AHH
%, 2021, 33(12): 1544-1550.

Wang W W, Jiang J D, Tang H Z, et al. Environmental
monitoring and bioremediation meet synthetic biology.
Chinese Bulletin of Life Sciences, 2021, 33(12): 1544-1550.
(in Chinese)

18 JB] AR, A+ W, R, 5. AW T AL AP 69 R AR . A4

TARE R, 2022, 38(11): 4200-4218.

Zhou W J, Fu G, Qi X N, et al. Upgrading microbial strains
for fermentation industry. Chinese Journal of Biotechnology,
2022, 38(11): 4200-4218. (in Chinese)

R E R ] ) KL
KREEZ . FETAMSE, 2021, 23(5): 59-68.

Bi X Y, Lyu X Q, Liu L, et al. Development status and
prospects of microbial manufacturing industry in China.
Strategic Study of Chinese Academy of Engineerng, 2021, 23
(5): 59-68. (in Chinese)

20 KisF, B AT S LA G SRENF LIRS FA

7. WRA ARG K, 2024, 46(1): 58-71.

Zhang T'Y, Meng Q H. Trend analysis of synthetic biology in
industry perspective. World SCI-TECH R&D, 2024, 46(1):
58-71. (in Chinese)

21 FH, LAt EEAR. ARER EH0 TR LR RS

BB AR A S, 2024, doi: 10.12211/2096-8280.2023-096.
Gao G, Bian Q, Wang B J. Progress and prospect of
engineering design of synthetic gene circuits. Synthetic
Biology Journal, 2024, doi: 10.12211/2096-8280.2023-096.
(in Chinese)

22 e, 2, BRWA, F.ARENFHARGEN L LEH

# 5k, 2022, 12(3): 1-14.
Liu X, Wang Z, Chen D M, et al. Biosafety and biosecurity

governance in the era of synthetic biology. Science and

138 120265 - 5405 - 117

25 KA, R

Society, 2022, 12(3): 1-14. (in Chinese)

23 FRAX . KA EREWMF AT EAR . ERFHLZ o

#,2013, 28(11): 26-30.

Li Z X. Study on priorities of development of synthetic
biology in the UK. Global Science, Technology and
Economy, 2013, 28(11): 26-30. (in Chinese)

24 2 BE, W, EA A, F A BAIRA RS R ENFH

B ZF L. FEMAFIRET), 2018, 33(11): 1260-1268.
Liu X, Zeng Y, Wang L W, et al. Innovative policy system to
ensure the development of synthetic biology. Bulletin of
Chinese Academy of Sciences, 2018, 33(11): 1260-1268. (in
Chinese)

BF . A RAENFAHRN 0 E E 5IH B IR
BrieiZ 4% 5 o E e xd Rk A HCE AT R, 2023, 43(10):
36-42.

Zhu J Y, Zhan J T. Management and regulation of scientific
and technological risks in synthetic biology: International
preventive logic and China’s response strategy. Science and
Technology Management Research, 2023, 43(10): 36-42. (in
Chinese)

26 K, RIFER, HR. ERENF IR L L BEE S

. AW TA2F IR, 2024, 40(3): 758-772.

Zeng X M, Zhu Z X, Weng J. Reflections on the safety
regulation of commercialization of synthetic biology
products. Chinese Journal of Biotechnology, 2024, 40(3):
758-772. (in Chinese)

27 TR KB, RRIk, Y, 5. A& RS B A6 BE . A

38 4R, 2023, 68(19): 2457-2469.

Chen D M, Zhu C S, Wang Z, et al. Regulation and
regulatory science for biosynthetic science, technology and
applications. Chinese Science Bulletin, 2023, 68(19): 2457-
2469. (in Chinese)



REERE R Pl e e 0

Research on innovative development path and policy guarantee of

China’s synthetic biology industry

GENG Hongjun?  WANG Chang*
(1 School of Public Affairs, Nanjing University of Science and Technology, Nanjing 210094, China;
2 Business School, Central South University, Changsha 410083, China;

3 Shenzhen Science and Technology Innovation Strategy Research Center, Shenzhen 518052, China)
Abstract  Synthetic biology is hailed as the third revolution in life sciences after the discovery of the DNA double helix structure and
genomic technology, and is the core driving force for the leapfrog development of next-generation biomanufacturing and the future
bioeconomy, opening up an opportunity window for the reshaping of the global manufacturing map. How to strategically position the
synthesis biology industry and seize the strategic high ground in the industry is a core topic of interest for global science and
technology powers and manufacturing powers. Based on the identification of problems in the development of China’s synthesis
biology industry, this study draws on the experience of typical countries and takes integration and transformation as the theme to
design dual innovation paths of organized innovation fusion and value-added transformation fusion for the synthesis biology industry,
and proposes policy support measures from the perspectives of improving the development mechanism of the synthesis biology
industry, strengthening the policy support system for the development of synthesis biology, exploring the classification entry and
market access system for synthesis biology products, and improving the regulatory system and mechanism for synthesis biology.

Keywords synthetic biology, industrial development, development path, policy guarantee
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