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Hot spots analysis of China’s bioinformatics based on co-word analysis method
SONG Maohai'*, LI Dongfang "
(1. Department of bioinformatics, the Second Military Medical University, Shanghai 200433 ;
2. Department of computer Science, the Second Military Medical University, Shanghai 200433 )

Abstract ; Using co-word analysis and visual method, we clustered the key words of bioinformatics, and revealed
the subject classification and hotspots of this subject. We got 5 707 bioinformatics related articles in the database of
China National Knowledge Infrastructure ( CNKI) and the Chinese medical association from 1998 to 2013. From
these, we extracted 40 high frequency keywords. Based on these keywords, we established the co-word matrix using
ROST software, and processed these data by factor analysis, clustering dendrogram, Multidimensional Scaling
diagram using SPSS software. We divided the topics of bioinformatics research content into seven categories using
factor analysis and cluster dendrogram. We also discussed the hotspots and tendency preliminarily using
multidimensional scaling diagram. The results reflected the current subject classification and research hotspots
objectively in the field of bioinformatics; our conclusions could provide a certain reference to scientific research
community for bioinformatics.
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Table 1 Distribution of bioinformatics articles
between 1998 and 2013

G0 K G B SCH
1998 39 2006 409
1999 55 2007 463
2000 135 2008 489
2001 155 2009 647
2002 242 2010 650
2003 318 2011 624
2004 342 2012 670
2005 327 2013.1~3 81

2 BARAL BB

21 SIMXBIRME

FHERNE R — e SO T B | 2 SCEAZ L N
e ds A . X5 707 B TIS SGF AT BE S8
T, R BOCHER 27 402 4, EBREAS 5500
P AEYE R AEYE B 8 &I
H” “EETHY”, “miRNA” | “microRNA” 45 7] X
OCHR] , Fe Rl e BIRHE Y SRR RT 40 > OCHE 1A
VERIIFRT G (W3R 2) . 3X 40 A m fOC B i) 3k 2R
T PE 3 891 WK, (i SC A EHY 68.2% , TE—E TR ¥
EREMR L E AR IE B AR ST BUIR
2.2 HIAEPESHEXER

FIHT ROST 04l 4248 3K 40 X 40 A S B ia] ik 47
PG RIRG 2  GeE AR i A 18 S R R H BE AR TR
B B — 1> 40x40 () AR [ ) 26 1 B BUE
HAZ ORI BT A 1 SO B OB, AR X f £ B
)RS 32 75 T 1 DG B 1) 3 [] 3 BRAE [) — i i S i
WE(WFE3 F4),

F2 1998~2013 FEMEEEXBMBIMKBIRR
Table 2 High frequency keywords sheet of
bioinformatics between 1998 and 2013

hae) BSian W | ESiiat R

1 HAHS: 498 21 K Fe 59
2 B pe ke 360 22 i 58
3 N4 345 23 H AR 1l % 48
4 NIRRT 229 24 XUMEEREHEIK 47

W

B % 187 25
6 ¥ 553 Hr 153 26

PAELEERTS 46
TR 46

7 B A 131 27 i e 45
8 L RIE 129 28 PUREFRNL 45
9 A AR 124 29 T 44
10 microRNA 100 30 BEEH 43
11 AT 97 31 BRI F 43
12 P8 XS 96 32 CEL7/ MUY 42

13 DR 83 33
14 FER R 76 34
15 b CIE ok ] 72 35
16 PR 72 36
17 RBFIIRE 72 37
18 AT 66 38
19 R 65 39
20 Iy FAEYE 62 40

JEAZ Rk 41
HUEEH 40

PO A [ 2 2 39
HEBRAMGIER 39
SCHF I AL 38
L RS 37
PRREENE 36
FUIE 36

R3 ENMERFESIKCEERLIRERE (&)
Table 3 Co-word matrix of bioinformatics high

frequency keywords

5 1 2 3 4 5 6 71 8 9 10

1 498 1 59 33 20 2 10 7 14 0
2 1 360 11 2 2 28 0 26 1 0
3 59 11 345 31 28 7 10 5 17 1
4 33 2 31 229 29 2 100 7 42 0
5 20 2 28 29 187 2 4 4 8 0
6 2 28 7 2 2 153 1 3 2 0

9 14 1 17 42 8 2 2 2 124 0
10 0 0 1 0 0 0 5 1 0 100
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Table 4 Correlation matrix of bioinformatics R4 38 1 W 98 A 22 28 5 22 6] 10 PN B s o6

high frequency Keywords R HR WA AR b O LU

P51 2 03 4 5 6 7 8 9 10 P A AR DB SR A A 2, IR IR 1) 42 &

1 1.000 0.002 0.142 0.098 0.066 0.007 0.039 0.028 0.056 0.000

2 0.002 1.000 0.031 0.007 0.008 0.119 0.000 0.121 0.005 0.000

3 0.142 0.031 1.000 0.110 0.110 0.030 0.047 0.024 0.082 0.005

4 0.098 0.007 0.110 1.000 0.140 0.011 0.058 0.041 0.249 0.000

5 0.066 0.008 0.110 0.140 1.000 0.012 0.026 0.026 0.053 0.000

6 0.007 0.119 0.030 0.011 0.012 1.000 0.007 0.021 0.015 0.000

7 0.039 0.000 0.047 0.058 0.026 0.007 1.000 0.069 0.016 0.044

8 0.028 0.121 0.024 0.041 0.026 0.021 0.069 1.000 0.016 0.009

9 0.056 0.005 0.082 0.249 0.053 0.015 0.016 0.016 1.000 0.000

10 0.000 0.000 0.005 0.000 0.000 0.000 0.044 0.009 0.000 1.000

2.3 BRELEITSH

B AH AR B B TE S SPSS 19.0, T £ 058
T, B HE 0 R BT 2 4 R 437

S UL F% A A T AR A o O AT LI £ v
TG RO H43R 4 BORH OCHE FE A9 808l = A
SPSS, ¥4 & 1 431 ( Principal components) #E17
TS B AT I AREAR 7 22 (W3R 5) A/ 1E
(WE1),

T PR S 223K T A 18 N E R
PRI, X 2L 32l R AU B AR B 1) 61.17%
BT R 53 A 1 LR, PR 43 B 45 2R v 1 DG
TSR O B, A A R BT R R T 1 gk
o328 WIZEHIKG 238 18 A, AFI T A it ies A 4%
1 h ey Py s ir Bk, 2 A 4 4 A
fETRIFLIE . K, 276 K50 4 F e 1 23 A
GEELLTOT 2 A R AR ST AR A R ER 2K
FRT 1.3 B E MO HEAT 2028, DR 40 A OG5
hT%E,

RS AEWERFEXEBEXEENE TSR

Table 5 Factor analysis of correlation matrix of bioinformatics

Total Variance Explained

Initial Eigenvalues

Extraction Sums ofSquared Loadings

Component

Total % of Variance  Cumulative % Total % of Variance  Cumulative %

1 2.474 6.186 6.186 2.474 6.186 6.186
2 2.386 5.964 12.150 2.386 5.964 12.150
3 1.684 4.209 16.359 1.684 4.209 16.359
4 1.484 3.710 20.069 1.484 3.710 20.069
5 1.391 3.478 23.547 1.391 3.478 23.547
6 1.337 3.342 26.889 1.337 3.342 26.889
7 1.297 3.242 30.131 1.297 3.242 30.131
8 1.266 3.165 33.297 1.266 3.165 33.297
9 1.254 3.136 36.432 1.254 3.136 36.432
10 1.224 3.060 39.493 1.224 3.060 39.493
11 1.174 2.936 42.429 1.174 2.936 42.429
12 1.145 2.864 45.292 1.145 2.864 45.292
13 1.104 2.759 48.051 1.104 2.759 48.051
14 1.083 2.708 50.759 1.083 2.708 50.759
15 1.070 2.676 53.435 1.070 2.676 53.435
16 1.060 2.650 56.085 1.060 2.650 56.085
17 1.028 2.570 58.655 1.028 2.570 58.655
18 1.008 2.519 61.174 1.008 2.519 61.174
19 .990 2.475 63.648

Extraction Method; Principal Component Analysis.
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Fig.1 Scree plot of bioinformatics high frequency keywords
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Fig.2 Cluster dendrogram of bioinformatics high frequency keywords
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Fig.3 Multidimensional scale diagram of bioinformatics high frequency keywords
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