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Application of data mining in bioinformatics—bibliometrics perspective

WU Jinhua, ZHANG Yangiu, TANG Yi~
(School of Life Sciences, Liaoning University, Shenyang 110036, China)

Abstract ; Massive data is accumulated in the aspects of genome, structure and function of protein. How to access

effective information is the challenge of bioinformatics. We search the literature with the related subject heading,

analyze the number of literature each year, the research organizations and authors publishing most papers, the

highly cited frequency papers and the number of papers in journals, and explore the keywords and authors of highly

cited frequency literatures with co-occurrence analysis respectively. The results show that the literature using data

mining methods increases yearly and that the literature publishes in ten journals accounts for 30.1 percentage, and

that classification, clustering, feature selection and support vector machine are mostly used the methods in

bioinformatics. This study depicts the overview of the crossing field of data mining and bioinformatics. It is helpful

for combining the bioinformatics with data mining.
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1.1 HiEE

TE web of science [' L) data mining, machine
learning F1 bioinformatics . genomics %5 3= @1 ] £ % C
WK, F YA R A TS = (" data mining" AND
bioinformatics) OR TS = ( " machine learning" AND
bioinformatics) OR TS = ( " data mining" AND
genomics) OR TS = ( " machine learning" AND
genomics ) .

KB SCHR 2 5 Research article #11 Review , £6
FEUEH I 2015 47 12 A 31 B, LK% 1681
Je SCHR . A1 68 1k SCHRAT b 2l IR T Ji i 22 #r
1T web of science %4 ic sk, WAEES H &
SR S ARy B SRR
1.2 BIRSH

KM Bibexcel #1F, #4718 30 & M A] ALK |
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2.1 SRt

2.1.1  PiAESCE AR
iz B IZ I8 5 2 A 5 B 2 WF e vl R =

1998 4F A ) BE DU 38 SCH ¥ K A= A5 B 2

BARIZE . X DU SCF 435 0 Eckman BA 9 The

Merck Gene Index browser:

an extensible data

integration  system  for  gene finding,  gene
characterization and EST data mining, Brazma A H}
Approaches to the automatic discovery of patterns in
biosequences. Rebhan M ) GeneCards: a novel
functional genomics compendium with automated data
mining and query reformulation support il van Ommen
GJB 1 The Human Genome Project and the role of
genetics in health care.
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B1 1998~2015 EXRIEHE
Fig. 1 The number of literatures in years from 1998 to 2015

2.1.2 WFFHLK

H 1998 ~2015 4F 40 & F£it XML LA
1 67541~ ,38 1 F\H R SCHERZ 1 10 DM, A SCRTT
10 ZAIBFFEH ML RS0 279 5 (51 68155 16.6%
2.1.3 WG

H 1998 ~2015 4, iz A K10 SCIE & LA
6 307 fii, 2 Fh & SCEET 10 AP AfEE . kK SCE
BT 10 ZHVEZE IR 95 Fa, i 1 681 FahY 5%,
2.1.4 WS IBIRETRTE S

e 3 AT, 5 | AR B 5 1 SCRJ2: Altschul
SF 7F 1997 4 % 7 NUCLEIC ACIDS RES )3
X RSSO RSN 126 Y, B | R HE
A X B8 SCHREE AR 1997 ~2001 4F A 2 kS &
FA1E P NATL ACAD SCI USA I, 2 ¥k £ 71¢
NUCLEIC ACIDS RES I,
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®1 ERNERAHRIET 10 L R4 HRIHXEF 10 F
Table 1 Top 10 research organization published most papers Table 4 Top 10 journals published most papers
He# WFFEHLAL FREE  RIURE 4 LU RICREL
1 Harvard Univ S| 47 1 INT J DATA MIN BIOIN 77
2 Chinese Acad Sci HrE 38 2 BMC BIOINFORMATICS 44
3 Comenius Univ Hrig e 36 3 NUCLEIC ACIDS RESEARCH 43
4 Univ Manchester Hi[E 32 4 BIOINFORMATICS 38
5 Yale Univ ESE| 25 5 IEEE ACM T COMPUT BI 24
6 Univ Calif LosAngeles | 23 6 IEEE T KNOWL DATA EN 22
7 Univ Toronto mExR 21 7 PLOS ONE 20
8 Johns Hopkins Univ ESE]| 19 8 BMC GENOMICS 19
9 Monash Univ L ONIRI2 19 9 PROTEOMICS 18
10 Univ Ghent A 19 10 EXPERT SYST APPL 13
F2 ENHERSEER10Z 2.1.6 A
Table 2 Top 10 researchers published most papers IR I 24 YR &8 Tn] A 15 /I\( s
He4 &4 RICRB 5), data mining, machine learning, classification,
1 Kell DB 14 clustering, feature selection, support vector machine,
2 King RD 12 prediction J& F £ W8 ¥ 8 40 15, bioinformatics,
3 Wang J 10 genomics, proteomics, gene expression, microarray,
4 Yang JY 10 systems biology , functional genomics J& T 415 B %%
5 Gerstein M 9 Rk , database 7E ZUHE 32 9 038 A= W 15 8. 2 0 3k
6 Wang JTL 8 KA R
’ Fhrabimi M ’ 5 OXEAHITRE B 15
8 Fiehn O 8 Table 5 Top 15 frequency distribution of keywords
? Homg JT 8 He4 ekt Wk
10 Kim S 8 1 bioinformatics 459
2 data mining 360
F3 HEIUKAET 10 BB 3 machine learning 227
Table 3 Top 10 highly cited frequency literatures 4 genomics 73
HEF I SRR AT : B .
1 126 Altschul SF 1997 NUCLEIC ACIDS RES 7 proteomics 45
2 125  Ashburner M 2000 NAT GENET 8 feature selection 45
3 101 Golub TR 1999 SCIENCE ? gene expression 4
4 98 ALTSCHUL SF 1990 J MOL BIOL 10 microal"l'ﬁy 39
1 systems biology 36
5 97  Eisen MB 1998 P NATL ACAD SCI USA 12 support vector machine 31
6 85  Breiman L 2001 MACH LEARN 13 prediction 29
7 70 Berman HM 2000 NUCLEIC ACIDS RES 14 database 26
15 functional genomics 24
8 66 Vapnik V. 1998 LEARNING THEORY
9 64  Quinlan J.R. 1993 PROGRAMS MACHIN
10 55  Tamayo P 1999 P NATL ACAD SCI USA 2.2 IEEHT
2.1.5  WIFIECGE 2.2.1  REHFRILI B

1998 ~2015 4, iz AR 2 98 07 ¥ i A 15 B
SEWFIE R RAE 627 PP L, ESCE R MITE
INT J DATA MIN BIOIN, % 3 SC & Ut 5 436 (&
B 4.5% , FT 10 A& S 5 R i 3 3k &
506 G, o5 A ERSCERE AR Y 30.1%, L3k 4,

5 data minning 3 [7] H B 5% £ 1) 5% 6] 2
bioinformatics (216 ¥X ), machine learning (25 X)),
clustering (25 1K) , A i 2
Y ¢ £ 17 & data mining (216 ¥X) , machine learning
(96 IX) , proteomics (30 ¥X) , FeEL /7 UL 2,

5 bioinformatics 3
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Fig. 2 The analysis in co-occurrence of keywords
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Bl DI HT 8 SCHAE 2 26 v A A B
WAER BB ML WK 3, DT Mg
PL Altschul SF & Hs [m] /4R 5, 3% 4 Berman HM,
Rost B, Bairoch A, Ashburner M #1 Chou KC, [A] B}
Ashburner M, Chou KC X 43 % 1] b 4@ 5 3% 4%
Kanehisa M Fil Eisen MB, % ¥ %4 Ll Hastie T
Sy H L[] 48 %2 Breiman L, Kell DB, Golub TR,

B3 W3IHRBERIEXIEER LD

Fig. 3 The analysis in co-occurrence of authors of highly

cited frequency literatures
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BRI AT , Chou KC WIFIFH R 1 £ 12 | i2 H]
SIS

BT P4 R M 2% Kanehisa M BJF 57 5
RN AT HNFRE , Eisen MB EZAMF 512 7
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