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Development of international genetically engineered machine
competition in China
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Abstract:  Synthetic biology is a fast moving interdisciplinary branch of biology and engineering. To educate the next
generation of synthetic biology scientists, the International Genetically Engineered Machine (iGEM) competition was
established. In the past eleven years, many Chinese teams have participated in this event, but no thorough review and analysis
have been carried out. In this paper, we collected the data and information of the Chinese teams from the iGEM website and
analyzed the number, distribution and performance of Chinese teams in iGEM competition. We also described contributions
made by the Conference of China iGEMer Community (CCiC) organization. The contributions to China higher education made
by the iGEM competition were also summarized. Finally, we proposed several suggestions for the development of the iGEM
competition in China. We envision the iGEM competition will continue to promote the innovative education and cultivation of
the next-generation synthetic biology scientists in China.

Keywords: synthetic biology, iGEM, conference of China iGEMer community

Received: April 24, 2018; Accepted: November 23, 2018

Supported by: The “Young Teachers' Support Program” of the College of Basic Medical Sciences of Army Medical University (Yuan Jiao
Han No. [2018]283).

Corresponding author: Qiwen Hu. Tel/Fax: +86-23-68771937; E-mail: hugiwen2004@163.com

Wi 25 I A Rl 2 Bt 7 4 O SO (Be 4 pki[2018]283 %) BE b



1916 ISSN 1000-3061 CN 11-1998/Q A4 T #£244f  Chin J Biotech

A A2 E R — T VH 24 2 SR, R —
B R R, TR R RAGE, 7E SR |
IREVR IR . ARy i) 3 S 0 3 T B 5 R A
HB VR R SR, 26— R R
AlA R A, R K R 2 2L
SEMAARESR . W IR B 5 FEok 4 5 o b i
FEANA R —ADEE . N THRA D
FHJE A, S5 ERRE HL T 22 B 2003 AT 4R
B0 IGEM KFE, 2005 4 % i hy [ B i 1 3%
HS 2007 4P EE WA 5 VKIS TE, X5
PR R HOR S . R RAE . dbai k. R
EE AR R, WE, iIGEM KIFEXAE
— TR A 2 7 I X e o A R e T
AW 11 W, P EGSFEMMAECRE RSN
1o M 2015 A5, Hr E ML B C 2 M R
AR - KSHE (B 1).

IGEM KFEAH J1 e 2F 7 o [ & o Bl 2
R GARHER AR A . —F 1 iIGEM k3§
FAR AR T A S R RE T2k, X 2]
G e HIGTEE NS4SR 29 E T RAFRY
FERT 55T IGEM KFEXT I BAEME . kN
R Ber e WO . XPANETR . A STE
Sy il gs, WA BT EAE LG RE I 4T
R

IGEM KFEMY LR FE—AE AR 10 H R 5L
11 Awikfr, HSEFRNA A, AFEEK . R
PEAR e 25 0 251, AR R 2 .
R, WK, AR R ERH K
R NS A R PR T, L
FE L —M 12 AR @M, 752X 2582
AT A A Y S HR U, I 2 X A
ZFERBU IR SCER TR, 28 200Gk IR )5
WIS 5 A AL ERIRE., 3 Ak
HATMREN G, —BAE 5 A Ik®] iGEM By

http://journals.im.ac.cn/cjbcn

i 27 i) DNA Distribution Kit, [ifi 52 % [] 24 16 52
B % o ) PR BEA M S H R, AR PR 2
SEMLZ T I SE I N2 o TR 5 AR A 1 ] 27 2%
VIl G, AW #E A7 3H-a- e 4k - Bop et
SRR, BUIHFLSE Y S5 B BN AN B i B0 A
50 TEAZOIH S R, Z3ENLET
WA A2 TE S, AR AR DR A AR I
B, TR FRIANAY L%, 5
HABZ TR SER R LN EZ —. BN
XUy | KU TR ESRNES,
— OB T AL 9 AR HIEM L, WS TNE
LA A5 5y i 1 2 XAE M B A TF R . TER AN
iIGEM KIELRTEH, S3E[F i L7 20 min
R 4 T SCAE BRI R 22 41 LU BRI ) 1) I 37 ¥ 4 52
Wi L BRI, @S IGEM K3E, [FZ#{1nA]
DLz B 05 frmgk, R N AN B WA
B F R 0 A OO0 | e £

SCHRARTIZER T 1Lk TP E S IGEM K 7§
1 Z TR M2 B B0, DA TR e SRR
— BB R SRR A 25 I 2

1 wERENKERHREL A

1.1 &0 iGEM XKEMHENERESITHA
Vi

FE IGEM KFERY BN, 5 o = P
o A U R A T B AN R [ R AT T v, R
IHEGETERT, FaxX 3 A M BE AT T & 9%
K HEAT AT, AT R SE T T 95 ALY
Boig . IGEM KFEAE [ U Y0 Mo X 4k ) Ay et e, 5K
b b R T E AT T SR BRI . B A
ER, 2 iGEM K FE 1 [ BAfh A i E g <
fE} IGEM KRFEH AW, 2005-2014 4F, [
1S PEBNMAE I — B JE 2 BREE — SR, ML 2015
AR, P E M SEE A IGEM K FES FEAMH AL
wREZNER (K1),



RE SEFRERTENEAZERE 1917

2017¢
2016}
2015}
2014}
2013}
2012t
:§ 2011+
2010f
2009}
2008}

53
200 [

2006}

13
2005 ;?q

0 50 100 150 200 250 300
Number of teams

= Globe
m China
40 m United states

B 1 2005 %£-2017 F£5/0iGEM KR £ttt F A,
P EMEEMISE

Fig. 1 Sum of teams from the globe, China and United
States in iIGEM from year 2005 to year 2017.

P 7 el | o ] A s A S A T BB X A
EIE M MIEC, KB EAA R E SR
B ES A /N3G o, i v oA b Y BA T B
R P (B 2)o 3 2R T b N b s A A
EPrEhBaRE K, T E AR E S
WA By th AR A R, S 3R MLECR i — 21
iz mARR . tbAh, BT IGEM RIEMSHE Tk
FHAEXTE Y, BRI T ORE S ABE A R I A . K
L, FEAKN T4, 20 iIGEM K& H[E
BT S BOR 23— 283, (B AT DALY B %
O BAER F2 3 o
iIGEM RFEFEWIT b, ¥ A BAME(High
School). E® BA{f(Collegiate) It X PA L
(Community Lab)#RZ5 4 ik . 2011 4, 2BRE IR
A d e LS iGEM K% ; [ I7E 2013 48

&: 010-64807509

20171 Fﬂ
20168 Fél
2015l PM
2014l FM
40
§2013- r
>2012l rza
r 17

S

20114
7
2010r E ® Mainland China
2009t ' ® Taiwan, China
- .
2008 n 6 Hong Kong, China
4
2007} Igf
0 10 20 30 40 50 60 70 80

Number of teams

B 2 2007 ££-2017 £&/0 iIGEM KERHE A M.
PEEEEMNITHXAMPEESSHMNESH
Fig. 2 Sum of teams from Mainland China, Hong Kong,

China and Taiwan, China in iGEM from year 2007 to
year 2017.

WA 4 RIS . B E ST &
J& , —B 47 i AR BB B RCE M X e 2 AR AR -
iIGEM KFMER — LG PEM L 3E, EiEsnE
FERRSE B AF 8 R B — R, AR
[Fi] B 2 T SR ) s A REAE AN IGEM HL B8 Hh 45 B AH
BN ZR ARG sh e 5, B Al Kb & 1
RS FE IR 4G R UL AR SN IGEM K
TR P AR BRI R R (& 3). Tk — 2k =
I A A B AR R B R
KT REE— AR T R AR BMAL S 3880
1.2 BMIiGEM XEW P ERARIHIES
T 1) 2 SR PR IR A AR M, A
P2 A DG AR B2 I8 40 A R R S, AT S
I IGEM KRRy Hh [ A B (R A HE s P AR BA
1) ) 8 B30 RS IR B AT T i3 43 A 1Y) 43
Wi, Z5REHISIN IGEM KFEAY K50 M ik
B o3 A1 5 3 ] R SRR T R v E S RS A A
HASEMEAE (£ 1). RIMRELESM
IGEM KFEA LKL R 24 T 40 4 NBRBA

. cjb@im.ac.cn



1918 ISSN 1000-3061 CN 11-1998/Q A4 T #£244f  Chin J Biotech

2017
2016
2015
2014
2013
5
>2012
2011 0
2010 0 m Collegiate teams
2009 O-l 1 m High school teams
2008} W9
2007, M 5

0 10 20 30 40 50 60 70 80 90 100
Number of teams

B3 2007-2017 £ MIGEM ARM P ESH4ENE
MRXFENLEE
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Table 1 Summary of Chinese iGEM teams from
universities in different areas
Area No. of universities No. of teams
Beijing, China 9 57
Guangdong, China 8 41
Taiwan, China 7 41
Shanghai, China 6 32
Anhui, China 2 29
Hong Kong, China 4 29
Jiangsu, China 5 25
Hubei, China 4 22
Tianjin, China 3 19
Sichuan, China 3 17
Fujian, China 2 11
Heilongjiang, China 3 10
Zhejiang, China 2 9
Shandong, China 2 8
Gansu, China 1 5
Hunan, China 2 5
Jilin, China 1 4
Shaanxi, China 2 3
Liaoning, China 1 2
Chongging, China 1 2
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Table 2 Summary of Chinese teams in Finalist

Year Team Grand prize ranking
2007 Peking Undergraduate, Grand prize
2007 USTC Undergraduate, not specified
2010 Peking Undergraduate, 1st Runner-Up
2011 ZJU Undergraduate, 2nd Runner-Up
2013 SYSU Graduate, 2nd Runner-Up
2014 NCTU Undergraduate, 2nd Runner-Up
2016 SCAU Undergraduate, 2nd Runner-Up
2015 TAS-Taipei High school, Grand prize

2016 His-Taiwan High school, Grand prize

2017 TAS-Taipei High school, Grand prize

&: 010-64807509

JERUK2ZERAS T 2007 AEAR A 41 51 A BREE —
(Grand prize)., 2015-2017 4E4b4 3 3 A4 IAME
#EA Finalist, 13X 3 3¢ & H A AMAA KK B Tl
B, PRI T IRE A A MRS R SE T

3 WEIGEM## CCICHARAE

IGEM K FEHY T8 FEMN 2R 4 2 FRAhL 2 [7]
TR ZBEE, It iIGEM S 3EMh—ft 2
IR AR R . ERXHENERT, X
Sk B BT A el s A R . O T et
S BAMAZ B 13T, 2014 AEAE Al K24 41

=

cjb@im.ac.cn



1920 ISSN 1000-3061 CN 11-1998/Q A4 T #£244f  Chin J Biotech

TH—Ji CCiC i sh™, Y4iffy CCiC & Central
China iGEMers’ Consortium 45, —3t47 15 %
BAH S, 2015 4E55 — i CCIC fdb T R2=28 0,
A 34 SZBMH S, 2016 4555 =i CCiC ZE LK
AN, A 28 ZME SN, X =JE CCiC F 2k
17 BB H JR 7R FiE i A2 i 46 1 8 o

Z 3T MR R, 2017 UL AT %
IGEM Z3E[A B A7 T CCiC Jii ] A FldhZ £ . 2017
AETERR AR MR 224 I 5 DUJ CCiC 7E4HZUE R
AT T AT, #3E T OIGEM B 5 Head
Quarter % 51 FIPEERIEZE King L. Chow # %5
Kenneth A. Oye 4% i, F & 11D TRIFR Y,
fEHE T EHLX IGEM 238 [A 51 5 iIGEM B I HE.
PEAST . Bl T A IGEM BIRA T EEE 54
VERRARAL o B8 T A RUEY#ENE A R 3 AN
Alb R R BUIR K mi s 5 o AR e MBI AR AL
i, VU CCIC RN T Vb e 2x37 8% (Panel
session)SE I 1T, AN, TEANE CCIC il E T 1
UNFIES D Y e = [ | N )13 N
L. FHPUJE CCIC MSTEMMIERIAR] T 44 32,

2018 411y CCIC H— UM 537 , a4 17 -
P EE G 1 A Lk 8 e IR RS I, —
A 62 LIMES N, AR SV L, #iE T4
AR T AR R R R E SRR L
RGBSR IR, B#IER iIGEM 41 &4
518 B Meagan Lizarazo % 11 iGEM T /1§
372 1231y Richard Johnson 5 23 5 R M I 28
ito IGEM ML X RMFRLLANZH T IGEM By
After-iGEM il H (https://after.igem.org). 23 i8GA 4
GUT 205y 2 A ) B R AR AT, DA R T
BAAIL BT BA 53 S PRt ) 4G o te4h, CCIC P2
SR AT T CCIC #Y'H J7 Mk (http://bbs.igemccic.
com/portal.php), A | F H [E 1L X ) iIGEM Z3EBA
GOSNy (8 M SR AH OCAF B BEE After-iGEM %5
‘BUH S L K CCIC iAW Efe, FRE
iIGEM #H A Bt A — i L B B .

http://journals.im.ac.cn/cjbcn

4 IGEM AFXREHFUF MRt fnlE
£ER

B T BWLS N IGEM K8, HERIER AR
WK ARl R BEZEZER RS . RIS
WA JERIE R R AR B A2 TS
IO L X e B AR B E
e FE ST I BMEL, i E 7 T A2 A Ryl
5 22— IR B BB A A R i, i — i
H 4 MERM: — =AY e )
MIBEAR TR R G A AR 500 & A5 S Bl
GRFR; R AT B RE K BMAAE 7K I 2 A
SR ARER; VRS 2R IR 2 B A R
PLIGEM RFENFISR . LA2EA OIS U #
—RBEIHT AA A Z 07 RS, A
R TR FRFEM TG )T . ZRERETT . CHREST
FBAEMERE 112 IGEM KIRFEREFR 01 A A bt
AR, DR, 2010 4EFT 2011 4F[HR
Sy SN IR B4 e R A AT
PEAh, dEaReE . WivioRe#. EpRHE R b
WACE R R E R EEZ TR IGEM =
FEH WA R L SO L RIS R =

IGEM KFEMEFEM X Zad 24, 757
HERA T e B seitibE . A Tk — s SR B s 2
#FHZ S, WA ET Y IGEM KIEM I
FRAW, 1€ 2009 K T MEZIET-5, HIF R
I PR N e e iy e S S bR )
BUS 0 RAF I FE 425, 2017 4E2600 T 58— fm 4z
ReEpAE ARl e 3% . S PR 42 28 M4 T,
SRR E 263 Ir, ARBMAEAE] 1 903 3,
S35 h 8754 4, RSB E A F) 2 388 44
(G —Jm 4 K2 AR AR R e P AR AR, Wk
www.zubc.zju.edu.cn), 5 iGEM KFEM L, H
REFAEMBIF RSB, Ham), %
WA ANz, BE TR 2R, EEE
FAEZ M E M



RE SEFRERTENEAZERE 1921

5 fR#t iCEM AREFE#—F KRR
FHRN

W4t Porcar 21k A, IGEM SFEIMEHY
SEIFESRAE 2 JTFEI0E 5 T 0 MR T A E
HOFR A AL B EBE, — 3¢ 15 AAAT I BMAARRAE
(9 IGEM ZFETTIZ 2 30 Jiot. HEl, FEHER.
YRR LS IR A . LB A SR
1, HVEZ AR BRI SRR o FeAT 1AL
HETW]. AP EZ | D EBHSFIU AR T
IR E AT ARG =R H R 3 E R IGEM 27§
Bt SPEMBBURIR R A AR, FREZ4E
SRR SRR AN . AN, BT
IigE, —LEEROMELIIF A AR SRR OCIR R . FR
AT G LA 2 e B IR 3 a1 R A RE A U T
W CHEBAEDE) OCHEREMA A TFIR, T
{5 2 B T A A 23X — R 28 R, 7R
SRR b, FRA TS SRR S
AR ERRE G, s ATRE R )
W, RN SRR I AT

WHTATA, RENA 14 M0, BIRK RS
FIBX R S5t IGEM KFE., 1 ly—Fhseit
MBI, HOEMEYE IGEM KFEFEH E Y
e . FA TR IGEM S3E N e 1A B EeF
FIGEM #E) I, BB EIEKR ik 14 MEDr. A
X IR T X i R s s . AR E S EHE
WP R R B, 2 AR E T AT
DU ot S B H, 2P Rk
H X A A e 4 IGEM BMILHEZ:1 IGEM K,

ARk, FREG Y R R, KRR
PERCRABZ HANTF o IR S A P e %
Wb P G A R NA TGS, 456
FE KA L Bl s SR F IGEM RFRRIM Y, FoA]
HUURIE A E A A R e 361 i, 2 IGEM
KRB, AR A s o A2 IR A e
SriE, [RIBTEBRN—i — B IR E K S 5%

&: 010-64807509

BMLL. FeE & MAEYIAsa BR800, B tfEsh 3,
[ e —aff— I AR FE S R A K
IR AN B sl e PR L Wr At RE 6 e
PCIRRE T IR B0, TRAE RS ) L EBE%E
I MBS TR NALREE ST, BTN
1 o FATT IR 2 A 7 IGEM R IEAE L A B 1
K JERI S FAT 2 O s LR T 2 1A D AR i
IGEM RFEMPEALREMS U A AL HER A 20 |

REFERENCES

[1] Matheson S. Engineering a biological revolution.
Cell, 2017, 168(3): 329-332.

[2] Goodman C. Engineering ingenuity at iGEM. Nat
Chem Biol, 2008, 4(1): 13.

[3] Cameron DE, Bashor CJ, Collins JJ. A brief history
of synthetic biology. Nat Rev Microbiol, 2014, 12(5):
381-390.

[4] Brown J. The iGEM competition: building with
biology. IET Synth Biol, 2007, 1(1/2): 3-6.

[5] Smolke CD. Building outside of the box: iGEM and
the BioBricks Foundation. Nat Biotechnol, 2009,
27(12): 1099-1102.

[6] Xu DC. Synthetic biology and iGEM. Chin J
Bioinformat, 2012, 10(2): 145, 147 (in Chinese).
WA, GREYFS IGEM. EWE B, 2012,
10(2): 145, 147.

[7]1 Li Y, Lian J, Chen M. Model and enlightenment of
iGEM in the talents -cultivation of Zhejiang
Universities. Res High Educ Eng, 2014, 0(1):
119-123 (in Chinese).

2, AR, MRS, iIGEM EHITL KA FRIRAA
HEPHREXGER. R LRAFU, 2014,
0(1): 119-123.

[8] Mitchell R, Dori YJ, Kuldell NH. Experiential
engineering through iIGEM—an undergraduate
summer competition in synthetic biology. J Sci Educ
Technol, 2011, 20(2): 156-160.

[9] Kelwick R, Bowater L, Yeoman KH, et al. Promoting
microbiology education through the iGEM synthetic
biology competition. FEMS Microbiol Lett, 2015.
362(16): fnv129.

[10] Hao XR, Bing J, Chen JB. Culturing of independent
innovation ability of undergraduates—introduction of
iGEM. Bull Biol, 2017, 52(7): 21-23 (in Chinese).
MR, PR, BRall, 5. Ro#E | a5 e
B IR - b st A TREAL e RFER A, A=W id i,
2017, 52(7): 21-23.

[11] Tian L, Luo XD, Zhang HY, et al. Integration of

B<: cjb@im.ac.cn



1922 ISSN 1000-3061 CN 11-1998/Q A:# T.#2%:4 Chin J Biotech

[12]

[13]

iGEM competition and education promotes the
scientific innovation ability and comprehensive
quality of college students. Biol Teach Univ: Electron
Ed, 2016, 6(2): 57-62 (in Chinese).
H7S, ZIOAR, SKETN, 45, iIGEM S 4s A #ETh#
A RHIFBIETRE 1 M i E R A A W e e o
5%: ML, 2016, 6(2): 57-62.
Hong J, Luo ZF, Liang Z, et al. Function of
international competition in the innovative ability
development of undergraduate students. Biol Teach
Univ (Electron Ed) 2012, 2(2): 60-64 (in Chinese).
/I_.I ?H]jmk, 7|<1u\ % %7J(S'Z‘E:[lz/%%7kﬁ%ﬁ
jt A BHTRE I IR . A A e
W (L -1, 2012, 2(2): 60-64.
Le S, Hu QW, Xiong K, et al. Training the innovation
ability of college students through international
genetic engineering machine (iGEM) competition.
Chem Life, 2017, 37(3): 458-462 (in Chinese).
SRR, WIS, REM, GE. DUE PRt TREALAR K

NG

BEEEKRF (FZFE K%)TMMU-China i IAd e E SR M AN FHMT L AL, 2 LB

& F 2015 4 12 A sk,
L RE. Sk E. 2016 F6 A FEURR 2

2016 4945 FEIP A 4

[14]

[15]

[16]

l'LS'&j-
ﬁ21z EPRKFAEMZAR S H & ARG A

FE(GEM) BRI 72 K F A RN BT e 0. A=
firiAka#, 2017, 37(3): 458-462.

Ma G. Conversation with He Lin: Innovative
development of Team SJTU-BioX-Shanghai_iGEM
in synthetic biology of China. Chin Sci Bull, 2017,
62(5): 347-349 (in Chinese).

. XFEBAK: SITU-BioX-Shanghai iGEM [#1BA
TEFE & A7 P BRI R . B, 2017,
62(5): 347-349.

Yuan XF, Huang ZW, Li HT, et al. Development of
life science comptetion and its effect in promoting
innovation ability of undergraduates. Chin High Med
Educ, 2018, 0(4): 59-60 (in Chinese).

AN, ETER, ik, & FRSEIEMR R K
HARTF R AR BT RE /I RCR. S SRR
7, 2018, 0(4): 59-60

Vilanova C, Porcar M. iGEM 2.0—refoundations for
engineering biology. Nat Biotechnol, 2014, 32(5):
420-424.

WA B X EFE. BRE. R, A

Bt A T AR L AAT 09 % k5. 2016 49 £ 58 B 4 “Mr White, Mr Right, Improve Lactococcus lactis

to be a better chassis”,
HEL FEEL. T, FA.

REHKRERFLE,

quorum sensing toolkit for Gram positive bacteria”,

2017 4945 5T A
#FHe 2017 Fa9 5T —#
Ton AR WALTR LA S T AR AT 09 8 R R

R A RAF

12
e I

v R ¥E . F.
H 14 %, AFPRRFRLBERARE T
2017 ¢4 £ 50 B 2 “Development of

B R IR R A L G

2M6¢TMMUCMm%%#%%W&Mi%%

http://journals.im.ac.cn/cjbcn

(K354 RN T7)



