REYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Voll5 NO.1 JAN.2015 © 139 -

doi: 10.13241/j.cnki.pmb.2015.01.032
XN ES
JET Web of Science & A2 Gk V5B *

ZEH | B BB HBAE BRTE?
(1 AEsehh MR / o B R bt B2 5 ST AT 463 100020,
2 PEERCERBSIMER: 2 i 110005)

FEE. O RAMF R AL RIFH,EF R T )2 EE, AL 19922012 4 1718 Web of Science 3 # & )k Fk 49 5012
BE S RAEY AR AR RIS R AT ER DT B WM HF FFRAEEF BT E SN, AR AR AW AR
HIFRFEA A R AELS LD E, BEIRFBONANASRENFABL+F AL ERGE, FEAFAXEAREH I,
REEZARA B EHE TN, BE RN EHAREG, ARGASELEETERR P RMEHE AR EREE K. 6k
B % 5 O @

8813 4 A % s web of science; X#kit 2 %

FESES G350 XEFRIRAE:A XEHS:1673-6273(2015)01-139-06

Bibliometrics Analysis of Synthetic Biology Based on Web of Science*
AN Jia-hv', TIAN Ling"*, ZHOU Yan-ling', CHEN Dan-xia', LU Zi-kang’
(1 Peking Union Medical College/ Chinese Academy of Medical Sciences, Beijing, 100020, China;
2 The Fourth Affiliated Hospital of China Medical University, Shenyang, Liaoning, 110005, China)

ABSTRACT: Synthetic biology is an emerging cross-discipline, which arouses great attention in recent years. Based on 5012 articles
published during 1992~2012 in web of science citation database, the status of synthetic biology research was analyzed. The searching re-
sults were analyzed concerning the article numbers and the total citation by years, countries, and institutes, which helped to find out the
distribution of research strength in the field of synthetic biology. In an effort to discover the research progress and focuses, the authors al-
so analyzed the hot key words and hot papers. After bibliometrics analysis, the author found out that synthetic biology develops rapidly in
recent ten years, mainly promoted by developed countries, such as the US. China has a large number of research papers in this field but
the academic impact need to be improved. The research mainly focuses on construction of gene regulatory networks, gene synthesis and
genome synthesis, genetic circuit, chassis organisms and minimal genome and so on.
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cuit" OR" gene circuits" OR" genetic circuit" OR" genetic cir-
cuits" OR" genetic device" OR" genetic devices" OR" synthetic
life" OR" synthetic lives" OR" synthetic tissue" OR" synthetic tis-
sues" OR" synthetic cell" OR" synthetic cells" OR" synthetic
genome" OR" synthetic genomes" OR" synthetic gene" OR" syn-
thetic genes" OR" minimal genome" OR" minimal genomes" OR"
essential gene" OR" essential genes" ™ OR" biology, synthetic" .
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Fig. 1 Annual changes of papers in synthetic biology from 1992 to 2012
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Table 1 Top 10 countries or regions of papers publishing quantity of synthetic biology from 1992 to 2012

il %/ HhIX RIS G eS| A
(Ranking) (Countries or Regions ) (Quantity of Papers ) (Number of Citations )
1 FE(USA) 2860 44.34
2 Y [E (UK) 577 31.03
3 74 (German ) 503 35.74
4 H 4 (Japan) 472 39.41
5 3<% (France ) 418 31.24
6 Jm# A (Canada) 320 30.75
7 [ Kt ( China ) 263 8.39
8 PEHES(Spain ) 216 22.04
9 B (Ttaly ) 180 26.21
10 Hi+ (Switzerland ) 163 48.07




DREYESHE www.shengwuyixue.com Progress in Modern Biomedicine Voll5 NO.1 JAN.2015

- 141 -

HAJE 1992~ 2012 45 s A=W~ 8UE, SCT 18 30)™ K Hir
40 7[E %/ WX AEIR SO I 35 G R A S L BRI, IRl
UCINET HfF X AR FEAEAT nf A . Anl&l 2 Bz, 40 AN[E 5/ M
DX e SO bR 2 G R , IR AN iz 1 1 P /R
KFR . TERMZE KR, ATRIA I, 6 [k Sci R, 5 H AR
FE M X A RPNz , 0 B &R A
WY BEEIAER TR FAh, DISE R LG ik e B AR
(T NI S NRL DR 2T A b~ DI (S L
AT BT ANBHIE 20 12 AH B0 A EAEHERY o X
B[ A B BA R KIS T AR TP E N T2 14
VEOFSE, IR 5 B BORHIERZ MR 7 5 M, S I 25 [ S A RLATE
SRR S T PR SRR AR A E A S5 T, A
ML fE e T RHIFSE ) Bk — 282 Tt o IR A TR A C R IR

L= F /Chile
ifri& L JE JF /Slovenia

g5 [E /South Kore

ity %1% 77 /Slovakia

#BA/Iran

0 371/ Austria
e

AL TP I A5 A SCERAR S P BESF B L AIE AR L,
T 5 AR S S AR IR R BEIE U B PR SC &R
IRBARTE R R SR A R YA ST
1442 BR AT AE gt , HCAIE A TG B0 T ) RIS B O, 18 SR o
HEPREEXRTZ, IR 4Bk A iAW 00 W 246 v fx
R R REE A SR ORIR . BRGELISh S FEE L H
ARk AL S RS (BB A R R S S A L i A
BORZEMR. Fii-b B SCRHEA AL TS B, HAE A TR 45
KA AL T eIz, HHAE SO0 [ RBHRS 5 — , 3%
A S A 2 U B R AR T 5% 1 Bk, BT AR
I BREZR A7 rf R R AREE SO R B A TR 1013
HEA (BB SR8 5 | TUCEOR 5 A 9 45 5 22 [T BT R B o
A=A AT WA TR AL TR ARSI RN T4 A R e

) %] 7F [Portugal
7 % /Russia

R 7 BE/Greece

=2 13 % #|/Hungary

/Switzerland
=~ 1} 7 [Denmark

Fl 5 /Belgium
‘,”‘.rf 5= [Finland

B = 75 57 /Mexico

ENEZ/India

2 19922012 FIEX K FRET 40 (EXK / KB EIEX R
Fig. 2 Cooperative relationships of top 40 countries or regions of papers publishing quantity from 1992 to 2012
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Table 2 Top 21 organizations of papers publishing quantity of synthetic biology from 1992 to 2012
il GIRAEA S FrIgER RS SRS HRER
(Ranking) (Organization ) (Country) (Quantity of Papers ) (Number of Citations )
1 Wk /Harvard Univ F[E /USA 147 82.16
5 TN ZAAA SR 438 /Univ Calif S /USA o1 5458
Berkeley
3 R BT 24 B5¢ /MIT 3E[H /USA 77 49.38
4 ZRIL K /Univ Tokyo H 4% /Japan(Japan ) 73 50.88
5 A A K 2# /Stanford Univ Z[E /USA 69 47.16
T A2 2 4755 434 /Univ Calif
6 San Diego SE[H /USA 68 51.71
7 ZA 22~ /Univ Toronto fin& K /Canada 61 38.70
TN F241H 45 L4345 /Univ Calif San
8 Francisco K [E /USA 60 64.25
9 PR (A2 /Univ llinois £ /USA 59 42.66
10 AL A R /Univ Washington Z[E /USA 58 44.03
11 1 [E B2 /Chinese Acad Sci H1[E /China 53 8.62
12 % [ E RIS L /CNRS [ /France 53 49.66
13 # 3Lk /Duke Univ K [E /USA 53 58.53
14 TR RS K2 /Univ Wisconsin [E /USA 53 25.26
15 ELHTEHFFE Bt /nst Pasteur &[El /France 52 53.19
16 S EE T 24 5E /CALTECH K [E /USA 48 58.54
17 4 /R K2 /Cornell Univ JF[E /USA 47 46.00
18 KPR K2 /Osaka Univ H 7k /Japan 46 40.11
19 B J2 ik K2 /Univ Minnesota FE[HE /USA 44 25.75
TN R 253 A2 L5045 /Univ Calif Los
20 Angeles 3E[H /USA 43 28.30
21 B InHF K& /Univ Michigan J[E /USA 43 64.37
3 19922012 EGHAEYF R TR TIAXER
Table 3 High-frequency words of synthetic biology from 1992 to 201
rh SR Y3 AR rh SR Y AR i
(Key Words in (Key Words in {r] 4 ( Frequencies ) (Key Words in (Key Words )
Chinese) English) Chinese) in English) (Frequencies)
FKik Expression 1827 Pk Resistance 139
KIGFF Escherichia-coli 1548 j5e Mice 133
A Gene 1466 ik Vectors 131
Saccharomyces-cere-
MG PR P o 995 RNA RNA 130
visiae
=] Protein 904 @it Design 129
[lz3BA Yeast 773 T Kinase 127
] Identification 702 75 M BEAT £ e Caenorhabditis-clegans 126
AR Mutations 520 S Drosophila 124
52l Sequence 479 JAshF Promoter 124
DNA DNA 376 Mk Differentiation 114
2 cells 352 BN Localization 107
A Synthetic gene 331 ik Domain 105
P lq Evolution 308 P Regulation 104
jean Purification 282 SR Schizosaccha- 102
Romyces-pombe
FoE Cloning 252 i Selection 101
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ik Transformation 235
st Transcription 224
kil Replication 223

[ 2% Networks 216
TRNBES In-vivo 209
il Bacteria 208
AR Growth 208
FAE Characterization 206
(SR R Messenger-RNA 201
Ernes Binding 193

A AT Bacillus-subtilis 181
A FE In-vitro 177

N FL 34 40 e Mammalian-cells 177
2t 5 A Cell-cycle 174
Wk Activation 159
s Model 158
Bl Mechanism 157

I8 Pathway 150
Prafe Construction 149
TSy Crystal-structure 148
AT IR IF 51 Nucleotide-sequence 143

SR Infection 101
EEYY] Homolog 100
#h Virulence 100
Zik Receptor 97
He e Production 97
R Systems biology 95
P lq Development 95
HIRESTHT Functional analysis 94
HH Recombination 93
55 Signal-transduction 93
I Disruption 93
it Enzyme 92
Kt Family 92
JUkL Plasmid 91
R Specificity 89
A Organization 87
FRUEME Stability 86
N SR Endoplasmic-reticulum 85
iLY) Plants 85
BTk Strains 85
N+ Transcription factor 85
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