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ABSTRACT Objective: To investigate the gene expression alterations between obesity and type 2 diabetes by using public gene
microarray experiment database- GEO and explore the new targets for the early diagnosis and therapy for type 2 diabetes. Methods: Liver
gene microarray data in both obesity and type 2 diabetes (GSE15663) were collected. Data mining process were performed by R to
analyze gene expression characteristics in obesity and type 2 diabetes and predict the serum targets. Results: A total of 412 differentially
expressed genes were recognized in obesity patients, including 212 up-regulated and 200 down-regulated genes. While for control-well
type 2 diabetes, 486 differentially expressed genes were recognized, including 253 up-regulated and 233 down-regulated genes. For
control-poor type 2 diabetes, a total of 1051 differentially expressed genes were found, including 560 up-regulated and 491
down-regulated genes. In addition, a total of 263 genes had the same alterations in both obesity and type 2 diabetes, and a total of 263
genes had the same alterations in both obesity and type 2 diabetes with control-well, while a total of 131 genes had the same alterations in
both obesity and type 2 diabetes with control-poor. Conclusion: Gene expression profiles were dramatically changed in liver tissue in
both obesity and type 2 diabetes and the number of the differentially expressed genes increased with the severe degree. At the same time,
the control status of type 2 diabetes was related with the gene expression alteration. Some serum targets were also predicted for further
analysis.

K\c}gwords: Gene microarray; Bioinformatics; Type 2 diabetes; Obesity

Chinese Library Classification(CLC): Q-31; R587.1 Document code: A

Article ID: 1673-6273(2014)30-5976-04

s (AR B0 T B . BT TR, NE R SR 38 2 AUBH IR & T 1R
FHEZE 2 —, Colditz 25 N &I, K TEHSEL >28 kg/m? 14 2
AU 2 TR PRSI ZERL A O H 22 U fE A RO PRNG 1) R A A 5 B4 b TH a3 i LA oy I g s AR R

*REWH L TEEEIT ARRRE—RIH (L2011159)
YEHZ Ty B4 (1992-) 4 W53 A, WFFE 7 In) : #2242 2, B-mail: andong999@gmail.com
ABIRAERS AT, 3% : 0411-86110296 , E-mail: szd12001@163.com
(Uicke H #91:2013-12-10 43252 H #1]:2013-12-30)



REYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Vol14 NO.30 OCT.2014

+ 5977 -

DRRIERY PO B RS R L 2 S PR R TR 5y 58 2 BOBE PR . HF
FEAIT, EFEAN 2 O B 1o 19 i Lk AR AR mT REAT 35 LR 9
oy HRTA R O] HLK A R RO A B 2
7R T 2 BUBE PR S R A Jie i e b 20 b 5 B AL A M ) P
SRR 1 BT 9754k, 2 TR BRAG 4905 43F- WL B 114
LTRGBS TR T B A B BE R RN 1 o AN
FEAEREIR S A2 I8 22 GEO Hhliedle 1 18 MRS
ARG S it , M T 22 Mt v Bl e 4 TR, 455 R 5
FEARM G RAE DR, WS R B2 T A 5 B e T,
WAL 2 BB s R AT L AR A ik A8 AR I L2 e TR

L bR i

L1 B EE Rt i SRR I 1%

FIFH NCBI H1 1 GEO J R ts 28 S0 e it 47008 Fr 5l
18 2% B35 22 G 3] O AR JBE (Obesity ) 2 50 % 9 (Type 2 dia-
betes), FT-2H 4 (Liver), & [t P41k : http://www.ncbinlm.gov/geo/,
2 i, PEEH Pihlajam ki J 4422210 18 ANRE RS 1 4iUdE
(GSE15653) fER4 x4, izt i 385k A Affymetrix Hu-

man Genome U133A Array & R 406 IE & AFACRE L 2 A
BE PRI R (AL FE AR RS 38 ) A 2L N i 3k 64T
TRGST .
1.2 B HE S TR

o B TS SR AL AL IR T RM, Bioconductor i Af]
NERAFELHAT 50T, AT BAMarray /g HEfE 5 2 Bk R
BH ML 22 RFRKE N 7. 1] PANTHERPHIGominer
B B AT B R R A1 HT

2 R

2.1 BREERES AR AL L

XL R AR GEO WA SCHLE S 2 BB F s I
PR JFEH 2 3 R A 85 (GSE 15653 ) #E A7 R &40 7 , R EEAR 42
QC stat plot,RNA degradation plot 2543 Hr 45 b7 JIWT, )
PEFE 17 AREA, L IE R FZHEL 5 4], T JHE 2 3 S22 3 441, 2
IR PR (= A )5 ], 2 BURERRp RS (IR R )4
i, e RMA J5 20005 R B A T AL A B prvfEfb s 1)
#04% F Boxplots of the log2(Intensities) , Heatmap of between ar-
ray distances L) & MA plots iR T th Fr 8 A it (| 1),

oDP
obw

e

A ——

—

—

—

—

—

—

—
S —— | —
- ——
] ——

1 FRE R B EHEHHE A :Boxplots of the log2(Intensities), B : Heatmap of between array distances, C: MA-plot
Fig.1 The characteristics of normalized array data A: Boxplots of the log2(Intensities), B : Heatmap of between array distances,C : MA-plot
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Fig.2 Differential expression genes between obesity and type 2 diabetes compared with normal liver:A ; Obesity; B: Type 2 diabetes (control well); C:

Type 2 diabetes (control poor), Blue point: genes without changes Red point: Up-regulated genes Green point: Down-regulated genes.
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Table 1 Differentially expressed genes in liver between obesity and type 2 diabetes

Obesity Type 2 diabetes (control well) Type 2 diabetes (control poor)
Up-regulated genes 212 253 560
Down-regulated genes 200 233 491
Total 412 486 1051
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Fig.3 Consistent differential expression genes in obesity and type 2 diabetes:A: Type 2 diabetes (control well); B: Type 2 diabetes (control poor), Purple
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PPIA

PCYOX1
BMPSA
CCL11
PTPRG
PLXNBI
HLA-C
IGHG1
LEPR
ST3GAL2
PPIA
P4HB
LTBP3
HMOX1
SERPINGL1
SPINT3
CRP
TNFRSF25
NENF
IGHM
LEPR
COLA4AS
SAA3P
CXADR
LTBP3
INS
CRP
TNXB
IGFBP1
FAS
OGN
TNXB
IGHG3
HLA-C

1L32

Insulin-like growth factor II Ala-25 Del;1IGF2;ortholog
Peptidyl-prolyl cis-trans isomerase A;PPIA;ortholog
Prenylcysteine oxidase 1;PCYOX1;ortholog
Bone morphogenetic protein 8A;BMP8A;ortholog
Eotaxin;CCLI 1;ortholog
Receptor-type tyrosine-protein phosphatase gamma;PTPRG;ortholog
Plexin-B1;PLXNB1;ortholog
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