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[Abstract] Objective In order to investigate the pathogenesis of gestational diabetes mellitus (GDM),
the differences of genes methylation patterns in omenta adipose tissues between pregnant women with
GDM and the normal pregnancies were compared. These data provided the background of methylation pat-
terns in whole genome, which could provide the clues for explaining the discrepancy of gene expression be-
tween the two study groups. Method 3 cases of omenta adipose tissues in insulin untreated GDM preg-
nancies diagnosed by oral glucose tolerance test (OGTT) were collected. Meanwhile, the same cases of
omenta adipose tissues in normal pregnancies were collected. There was no discrepancy between the two
groups , including gestation age, parity and pre-pregnancy BMI. The RNAs of these tissues were extrac-
ted, and the gene methylation of these tissues were detected by Illumina Methylation BeadChipchip. The
differences of gene expression profiles between GDM and normal controls were analyzed in order to find the
possible disease genes. Results There was discrepancy of mathylation pattern in whole genome between
the two groups. 1298 genes were hypomethylated and 1570 genes were hypermethylated in GDM group.

These genes were involved in many physiological functions such as: cytoskeleton conformation, cell apop-
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tosis, ignal transduction, fat and sugar metabolism and inflammation. Futher data supported that there

were different methylation patterns in three genes, PSORSIC1, PCDHBI13and DKFZp686A1627. There

were seven genes with different methylation patterns in the same CpG island regions, thirteen genes with

diggerent methylation patterns in miRNA regions. Conclusions There are notable CpG methylation differ-

ences in omental adipose tissues between GDM and the normal pregnancie, which would be closely rela-

tively with the expression difference of target genes. Whether the discrepancy of methylation pattern was

the lead course of the exprssion were needed for further research. The mechanisms of gene methylation on

target protein should be elucidated, which could provide the clues for prevention and treatment of GDM.
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H#r ID Beta-22 5 {f T C S [H 4 B TEJA 3l 7 X
cg01203766 —0.3293 0. 345 0.6743 PSORSICI 5UTR
cg26566189 0. 26905 0.3292 0.06015 PSORSIC1 5UTR
cg07102913 0. 2996 0. 37255 0.07295 PCDHBI13 TSS200
cgl19650706 —0.31275 0.574 0. 88675 PCDHBI13 1stExon
cg01872988 —0.3212 0.57305 0. 89425 DKFZp686A1627 TSS1500
cg03220912 0.21205 0. 9575 0. 74545 DKFZp686A1627 TSS200
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H#z ID CpG & XU R Beta-2¢ 5 {H T C FEH 4 B
cg06995503 chr10:3180174-3180578 : Shore -0. 4422 0. 25635 0. 69855 PFKP
cg01238044 chr22:24384134-24384405 ; Shore —0.37835 0. 14695 0.5253 GSTT1
cg06180910 chr22.:24384134-24384405 ; Shore 0. 2975 0. 82245 0.52495 GSTT1
cg08219170 chr22.24384134-24384405 ; Shore —0.43155 0.06885 0. 5004 GSTTI1
cg00545199 chr4:2305514-2305793 :Island 0.32525 0. 94625 0.621 ZFYVE28
cgl7155524 chr4:2305514-2305793: Island —0.6296 0. 286 0.9156 ZFYVE28
cg07102913 chr5:140595008-140595880 : Shore 0.2996 0. 37255 0.07295 PCDHB13
cg19650706 chr5:140595008-140595880 : Shore —0.31275 0.574 0. 88675 PCDHBI13
cg03570263 chr6:30038881-30039477 ; Shore 0.2239 0. 4895 0. 2656 RNF39
cgl17929630 chr6:30038881-30039477 : Shore —0. 21675 0. 69445 0.9112 RNF39
cg01521131 chr6:31238852-31240120 : Shore —0.273 0.2468 0.5198 HLA-C
cg09382842 chr6:31238852-31240120 : Shore —0.30275 0. 25725 0. 56 HLA-C
cg09556042 chr6:31238852-31240120 : Shore —0.3214 0.04265 0. 36405 HLA-C
cgl1574174 chr6:31238852-31240120 : Shore —0. 36055 0.1292 0. 48975 HLA-C
cgl1867651 chr6:31238852-31240120 : Shore —0.21135 0.11265 0.324 HLA-C
cgl7096289 chr6:31238852-31240120 : Shore 0. 28715 0. 6984 0.41125 HLA-C
¢g09949906 chr6:32551851-32552331 : Shore —0.20765 0.1574 0. 36505 HLA-DRBI
cg11404906 chr6:32551851-32552331 : Shore —0.20235 0.1866 0. 38895 HLA-DRB1
cg23905789 chr6:32551851-32552331 : Shore 0. 27535 0.9296 0. 65425 HLA-DRB1
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cg01153376 0. 346 0.90865 0.56265 16 MSLN; MIR662; MSLN
cg03432589 —0.2707 0.6628 0.9335 3 ATP2B2; MIR885; ATP2B2
cg04481923 0.24175 0. 35885 0.1171 5 MIR886
cg04990378 —0.23695 0.72655 0.9635 20 C200rf166 ; MIR133A2
cg07523712 —0. 2063 0.5146 0.7209 19 MIR519A1; MIR522

Illumina 450K s % 5 Beta-22 % T C PURERTN AL B3 miRNA & FE R 44
cg08745965 0.22995 0. 3539 0.12395 5 MIR886
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cg25340688 0.2145 0. 4476 0.2331 5 MIRS886
cg26328633 0.2061 0.44955 0.24345 5 MIR886
cg27056740 —0.253 0.02075 0.27375 14 MIR300

335 I AR A A AN AT i il 6 Wl R R AR

AR5 H S 4347 W BIF 5 4 Hp S i s 11 4
S 21 DNA HUEAL 22 57, 25 R BB LA 1298 A
B G TARH H4k. 1570 R & 4 T
o XEEHL 25 T 20 B A0 A 20 O TR A
AN A% I A 5 5 5 BRI AR L R E BN 5

fEFe 1, B4R A 4L b miRNA Ji g X _F A7
PR O A A S G = S R 38~ (e S RS
PSORSICI., PCDHBI3 #il DKFZp686A1627,
PSORSIC1 ¥ #k SEEKI, fii F Y4 4 14 6p21. 3 |
HLA-C K& P e 1 2 o, W5 4> 56 DY 5 55 %% % i
Cheung YH 2% 338 PSORS1C1 A fig 1 TCF19,
POUSF1,CCHCRI %2 1 M bR 9 1 75 119 ¢ 1 3L
R . PCDHBIL3 4 it 57 45 6 B 26 1 p13, 31X A~ 5k
PR SRS R B B R A 1 — B, AL 5 S e i
Fo ZE A H AT G 7E R SR 20 X 4
O 2 ¢ S N L VAo SO S (S
DKFZp686A1627 X4 % PHE2P1, & — /MR ILH .

% 2 W AE [ — CpG By DXL HH R A AR £k 7K
AN — B4 [ 35 £ 45 . PEKP, GSTT1, ZFYVE28,
PCDHB,RNF39 ,HLA-C . HLA-DRB, M ,PFKP
S W 4 B PFKF, PFK-C, PFK-P & % ATP-
PFK, @ L 7E 10 S e ik |, 2% 5 % i PEKP &

M1, 6 XUBE R BE. 7EBE B R R k4 E B E
AP Morgan AR 25 RGE i PFKP fy 3% [H 48
55 SGA W R EBYIM G, GSTs4 e H k-S4
Fo ) Je Ny — 25 HL A 3 2 i 2 1 A 0 2 366 19 il
. GSTs b4 FioE v 78U Y 5 4 M H KR
N, Hoed GST-0 [6) Tf§ i GSTT1 % K 4 65, 43 51
Xt 22 3R 55 I 26 0 AR ok e 2 1L A AR SR 0 A 1 AR
FIEs ) RNF39 Xk HZF, HZFW. LIRF, #%
HREAFET 6 S Yk MHC T 3 F X I8 Py H ],
HLA-J WRGI . 2 3 B 2 4 1) 26 1 7 /s B2 R 52
5y v e WY 7 B 28 5% M T 9 M bk B Al R R A R
. AP M5 (HLA) B 6 T45 6 % e 8
R b o — U E SR, [ R
BAFE HLA-ALHLA-B, HLA-C 1 H ft — 26 3y g
KU R S 5 I Ho g ) W Bt e oy F A E T4
T A% 20 B 1) 2 T L 97 B 36 S AP OR PR 45 CD8+ 1Y
Tk B 40 B s 1 28 566 P IX 8 32 228 4 HLA-DR,
HLA-DQ fil HLA-DP3 Wi X, 43 1 4 i% DR, DQ
1 DP U5 AE7E T AU B bk I 40 K Bt J5t 3 =2 4
30 7 T R CDA” 4., HLA i 3
BHAMEEE S (MHO BRE .25 T e
F R e e A0 Al 4 92 40 B 0 A ELAE L DA R A B
i 52 1 T2 G FN 4E 45 » 72 R 1 B B Fl 5 O V75 S A S



CHPEPRIZEZECEFRD ) 2016 4F55 8 555 1 1

G SN A5 22 A O T X BT E AR . R ST SCE
HLA 5505 IR 0 K A5 A 5 B AE DG

3 H . 78 miRNA X3 B A7 B 31k 22 507 5
B 5L A 49 45 . MSLN, ATP2B2, MIR886, MIR202
MIR1228 ,MIR346 ,MIR886 ,MIR526 A1 ,MIR548N ,
MIR654 , MIR886 FI MIR300, J 1, MSLN Fx H
] fz 2, & —Fh 4y F & O 40KDa A 20 it 3 1f B 25
Fl L R Gs T 2R b 4l b, — Le TR 5 3R BT e ik
155 A% 1 WO 2 b 87 ) e 3R 3k 48 Jon v e R A
R, ATP2B2 F7 4 5 B F % i3 ATP [ B2,
ATP i EKs = B 192 IR 1 CATP) 1k /K i 4 B IR
JiH CADP) FH R AR 25 10 i . 2 — D B RE B 1Y
FCRE o /N B Sl A B v B AIF 58 SRR ATP2B2 1 7%
S5 W ) & KMz 8hoF fir % YA MY . Hu CC
22 R C200rf166-AS1 7E B 41 I i 41 4 b LA
R 25 S R0k A DN L T RS2 AT A ARE 1 RE R In-
cRNAs, #F5%3+F MiR-886-3p 76 B #fi 4 g 1 T
¥ SDF1 #2357, Mir346 /£ F§ T RIP140 & 1
(1 5EEE SEIX . FE RIP140 B (19 35k, M E
YE J§ 78 1 140 (receptor-interacting protein 140,
RIP140) & —Fh 4% LR il 7 5 2 K455
J& B 70 ) I8 Y5 22 i A 2 2 v R TR Y A oL
i N N AN S AN 1 S S TR
RIP140 f5 , Z R & 42 A G 3L R R38R, £
W KA H I = A 8 =R IR G B AR D R B
AL LR T 8 D SR B R L S AR
HFECY . RIPLA0 A5 3 BN 1697 A 25 & A 1 o
B, He J 225090 MiR300 ] B 76 18 55 40 i
X IR B S 5T R A0 B R T A SR 8T DL S DNA
05 B 52 115 5 B

L5 b AT KRR IE A IR 41 GDM 4 v 3
PR g FRYBE A 67 s K P A7 AR W 3 25 5 X AT RE S 0%
SRR 20 8 1 B UK FE PR 4L i 25 5 3608
WY . S T A Y 25 S R T BOH N TR R Gk
KOV 22 5 1 JE DR A 5 BRI ST . R ke T B ik —
IRV DNA HEALTE W R AR 1D o %) 56 K 3% 3k B
b 2 1A TR AE T S Ay 4 W W R G 104 36 T R T 42
HEk R,

[1]

[3]

[5]

7]

L9]

[10]

[11]

[12]

[13]

[14]

[15]

¥
i

2 % X #

B RLT R B 2RI S R B 2 RO DR F8 A W9 IS A 3 1
25 FGAHEFE T, o R A B2 Jk L 2007, 23(2) £ 229-
234.

2R R . MR 5 42, Tommy Olsson, %. A2 2 T 1 k9 58 B 1l 26
ZUNG DT A M R 7 9 ik ()], Y095 5 2, 2005, 31 (12) : 914~
916.

SR AT T AF L B A R I B A 2 BB IR R
L o 98 2R K 1 28 Al R 5 e B RARBT Y SE R [T, 35 pkoR
2eE R (BE 24 WD 2 2005,31(1) :130-132.,

N JE AT AR L 45, Visfatin 76 2 BB R 55 5 25 18 3T Bt
T T S 7 2 R 3 B L R R R R LT %
B R K 52 31] . 2007,42(2) :205-207.

AERT  BRORAE VR L 45, NS B I B 05 20 2R o g K 2R
LN R AR R FE) . mE e B R R 2 R CE R B
1) .2006,26(1):6-9.

SERIT L AT B L S5 I B 2 AR PR B 0L 3 A B
LEEEE 4 KPR AL R FCI R LT v A 43 AR i 2
#.2006.22(3):290-293.

THRI L AV L 8 R P S AN TR AR I o M g D 2 20 118HSDI
mRNA kK Bl R & SCLTD. o B 2 48 2 2 ik, 2012, 32
(18) :3878-3880.

B T B B R A S 4 IR 0B R 9 IR 20 21 Omentin
mRNA KI5 2 5 580 a9 A0 Se LT 0. b 140 4 4% i,
2011,26(24) :3791-3794.

UK AL F B 4. Chemerin JE 18 B & 2 B IR
9 K FRUIR W 2 41 AR B RF SR LT 1. RE BB R 2% 24 4. 2010,
16(3) :447-450.

JRIEAE FRIT. DNA H AL 5SS R A o F 52 ke [T . o
F AR 2435 . 2014, (10) : 2896-2898.

Mg INE B INPFRY 25, Leptin 38 A BT JE 46 500 R A% (9 40 56
TEWFFELT ], P AR B 2 i 2R 3, 2012, 29(4) . 474-477.

G BRIk 5L FER 41 DNA IS g5 41 208 K B 7 3
Je 3 F AR 5 2 BORE PR B 5 19 5 R LT 1. o A B J0E s
247%.2012.28(3):189-193.

Cheung YH. Watkinson J. Anastassiou D. Conditional meta-
analysis stratifying on detailed HLA genotypes identifies a
novel type 1 diabetes locus around TCF19 in the MHC[]].
Hum Genet, 2011, 129(2): 161-176.

Andreasen CH, Mogensen MS, Borch-Johnsen K, et al.
Non-replication of genome-wide based associations between
common variants in INSIG2 and PFKP and obesity in studies
of 18,014 Danes[J]. PLo0S One,2008, 3(8): 2872.

Sharifi S, Daghighi S, Motazacker MM, et al. Superpara-



6 - &FHF - PRSI G P D) 2016 4655 8 445 1101
magnetic iron oxide nanoparticles alter expression of obesity [21] Carpinelli MR, Manning MG, Kile BT, et al. Two ENU-in-
and T2D-associated risk genes in human adipocytes[J]. Sci duced alleles of Atp2b2 cause deafness in mice[J]. PLoS
Rep.2013,3: 2173. One, 2013, 8(6):e67479.

[16] Morgan AR, Thompson JM, Murphy R, et al. Obesity and [22] Hu CC, Gan P, Zhang RY,et al. Identification of Prostate
diabetes genes are associated with being born small for gesta- Cancer LncRNAs by RNA-Seq[ J]. Asian Pac J Cancer Prev,
tional age: results from the Auckland Birthweight Collabora- 2014,15(21):9439-9444,
tive study[J]. BMC Med Genet,2010,11; 125. [23] Pillai MM, Yang X, Balakrishnan I, et al. MiR-886-3p down

[17] Olsson AH, Volkov P, Bacos K, et al. Genome-wide associ- regulates CXCL12 (SDF1) expression in human marrow stro-
ations between genetic and epigenetic variation influence mR- mal cells[J]. PLoS One,2010,5(12) :e14304.

NA expression and insulin secretion in human pancreatic islets [24] Tsai NP, Lin YL, Wei LN. MicroRNA mir-346 targets the 5
[J]. PLoS Genet,2014,10(11): e1004735. ~untranslated region of receptor-interacting protein 140

[18] Zhou SF, Liu JP, Chowbay B. Polymorphism of human cyto- (RIP140) mRNA and up-regulates its protein expression[ J].
chrome P450 enzymes and its clinical impact[J]. Drug Metab Biochem J,2009,424(3) :411-418.

Rev.2009,41(2): 289-295. [25] HeJ, Hua]J, Ding N, et al. Modulation of microRNAs by i-

[19] Smigoc Schweiger D, Mendez A, Kunilo Jamnik S, et al. Ge- onizing radiation in human gastric cancer[ J]. Oncol Rep.
netic risk for co-occurrence of type 1 diabetes and celiac dis- 2014,32(2):787-793.

ease is modified by HLLA-C and killer immunoglobulin-like re-

ceptors[J]. Tissue Antigens,2014,84(5); 471-478. (W Hi H 85 :2015-07-01)
[20] Kendrick ZW1, Firpo MA, Repko RC, et al. Serum IGFBP2 PR RSP

and MSLN as diagnostic and prognostic biomarkers for pan-

creatic cancer[ J]. HPB (Oxford) ,2014,16(7) :670-676.

0

© I FIBR -

AeJLEYE R IS 77 & R AE 1

B AmA
(3302 B 2 W SR B B 17 D)

LT P 2 o LT P A K R R R A R 7 AT 2
BhAS TR 7 1 22—« AIE S 4E i 25 i L W W00 T B R I 2 5 i L
DA A 3 L LK R 9 B 7 L 0 R R BE T R e 5
BRILIE IS 75 35 B oeh EEM.

655 0 b L BE 2 b JRATTHOH B T ok 1 R st sl bk
I 5 1 9 000 0 25052 1 R A D F 2 A G MR L 30 i A 0y 2 % B £ 1

ARG ESRMAREE e #
KU i d WA . WIERAE R B OB BefE AR L E P 0 22 0 A9 L ol B X

2015468 ¥ & N [T 2 e N
A LE NS EAT T RGN TR N AW SR L E AR AR

A FGR B I 7%
DOI: 10. 13470/j. enki. ¢jpd. 2016. 01. 002



