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Visualizing analysis of international bioinformatics research

YOU Ge, LI Yanhui * ,LIU Xiang
(School of Information Management, Ceniral China Normal University, Wuhan 430079, China)

Abstract: The current well-known information visualization software CiteSpace was used for statistical analysis and
visualization for papers published in 5 high-impact international SCI journals from 2005 to 2014 in the field of
bioinformatics, draw the network visualization patterns of keyword co-occurrence, bursting word co-occurrence,
classic literature co-occurrence , highly cited literature co-occurrence and core literatures co-occurrence to reveal hot

research topics and knowledge base of international bioinformatics for helping researchers to understand the trend of

the research.
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Table 1 Frequency distribution table of keyword

P KAt B || KA B
1 database 1733|| 21 information 601
2 identification 1582 22 models 575
3 expression 1161} 23 networks 572
4 gene-expression 997 || 24 alignment 563
5 prediction 994 || 25 yeast 531
6 genome 918 || 26 patterns 523
7 sequence 900 || 27 disease 488
8 evolution 861 || 28 cells 482
9 model 778 || 29 selection 469
10 tool 755 || 30 human genome 429
11 classification 753 || 31 recognition 415
12 sequences 704 || 32 biology 414
13 gene 688 || 33 microarray data 414
14 cancer 686 || 34 genome-wide Al

association
15 saccharomyces- 684 || 35 proteins 390
cerevisiae
16 algorithm 674 || 36 dynamics 387
17 protein 655 || 37 annotation 379
18 genes 610 || 38 profiles 348
19 escherichia-coli 609 || 39 breast-cancer 341
20 discovery 601 || 40 mutations 310
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Fig.2 Knowledge map of frontiers and trends on bioinformatics
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Fig.3 Time line knowledge map of early foundational literatures on international bioinformatics
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Fig.4 Knowledge map of literatures co-citation on international bioinformatics

P 4 rh s 9 RN 5579 RS IO 8 SCRIR A 7 | 33
UCSLIE FE , 74 B 3 B2 SRR A 5 1 930 8 5 o
IS R AT 250 (4 SCHkAE A 3 14 [ B

A B AT Rk 5 | SCk o 3 A X SRk S | A
RS R T T Ja & BT 4 [ B A )15 B2 4R
A 15 B Eeig] CEk, 28 —%s f& Ashburner et al



262 4 #H

&

& % %13 &

F 2000 4F % 2 1918 3C Gene ontology: Tool for the
unification of biology ,fE& 18 i i T A=W % .01
RE A HE PR R — 0 70 2 oh iy LA AR W AL =, i LA
RIS R A8 2 SO — AR IR AR A
PEAE AT LURE RS SIAt A M 46> . 45 K J&& Berman
et al F 2000 4 K& F )& 3L The protein data bank , %
ST — A R 58 A= 0 R 731 W 25 4 A8 080
JE—PDB, 3P EAI A 41 1 PDB i H bk, &
SRR R TURURI YT 1) LK ey 4R A5 9E— 20 15 B Y
773 BRIEZ ANE S AR AR BT IR S el 2 1 it
R 45 =45 )& Subramanian et al F* 2005 4F & 221
23 Gene set enrichment analysis: a knowledge-based
approach for interpreting genome-wide
profiles , {EETESCHHlA T — Mg Be bk R 41 ik 1%
R 5 1 A 4R 3 i (GSEA) |, I ad 52

*x2

expression

TEBFFS R T 3% 07 2 0 K Ao FE S o 6 DU R
Eisen F 1998 4F % 3 0% & 3¢ Cluster analysis and
display of genome-wide expression patterns, 1% 3C{# Ftn
HEGE T2 AR YR FE R FB TS AR R PEXF DNA. ff
G AL B A R BAs E AT 1 R br 45 R
IR ZERE T BEAE i R R Bl 4 2R 26 A AR
HRaA 2 45 H S R Gentleman et al. F 2004 4F % 32
)18 3¢ Bioconductor; open software development for
computational biology and bioinformatics, {4 K i &
AW E A AT A T — R IR A T K&
THE¥S Bioconductor, i%ZF & Nt B Y 2F
AT B B AT TR A PR B R T K B3 T SR
PR BRI, TR AT A I A 0 Sk 4
UL, 55 6~ 15 F 7 Bl | Sk S5 AN
REVNMIEFITR 2,

ERR M B 6~ 15 BB SRR ( 2£451570% >250)

Table 2 Highly cited literatures ranked 6-15 of international bioinformatics ( co-citation frequency = 250)
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BIOSTATISTICS
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367 Shannon, et al. Cytoscape: A software environment for integrated models of
biomolecular interaction networks. (2003)
352 Tusher, et al. Significance analysis of microarrays applied to the ionizing
radiation response. (2001)
348 Golub, et al. Molecular classification of cancer: class discovery and class
prediction by gene. (1999)
317 Purcell ,et al. PLINK: A tool set for whole-genome association and
population-based linkage analyses. (2007)
314 Kanehisa,et al. KEGG: Kyoto Encyclopedia of Genes and Genomes. (2000)
289 Spellman, et al. Comprehensive identification of cell cycle-regulated genes of
the yeast Saccharomyces cerevisiae by microarray
hybridization. (1998)
281 Edgar ,et al. MUSCLE; multiple sequence alignment with improved
accuracy and speed. (2004)
272 A comparison of normalization methods for high density
Irizarry et al
oligonucleotide array data based on variance and bias. (2003)
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257 Breiman , et al Random forests. (2001)
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