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Abstract

Receptor for advanced glycation end products (RAGE) has been shown to play an important role in
signal transduction in a variety of inflammation-related diseases. Recently, we found an individual
difference of methylation in a CpG-island located in the promoter region of RAGE gene. It has been
proved that hypermethylation of promoter region may affect the transcription process of genes.
Therefore, this study intends to explore the influence of methylation in promoter region of RAGE
gene on its transcription level and the correlation between methylation and UC risk through a case
control study. Studies have found that the methylation level of RAGE promoter region is closely
related to its transcription level, and the methylation status of RAGE promoter region may be play
an important role in regulating the transcription of RAGE genes. Our research opens up a new en-
try point for further understanding the pathogenesis of UC, and provides a theoretical basis for
accurate prediction of personalized UC risk.
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1. 51§

Rz M 45 g 4 (Ulcerative colitis, UC) /& 28 iE M4 1 (Inflammatory Bowel Disease, IBD)H]—#. H#lA
9 EL P R AR R 2R DA SR SR R R R B 17 1 e OB EL IS SR 1], UC B K IR 1 980E )R
LR 1 — AR AR (2] [3] AR UC IA 3 20 4 (1) 3 Fo 45 B i B B 0 5%~10%, i &
UC KT 30 402 KBS N 2] 10%~30% [4] [5]-

UC i F Z 0 RIFHE B AR e 1t SORE IR N o AR Ui B S A 2 R =) 32 & (receptor for advanced gly-
cation end products, RAGE) & fZ Bk FE AR 0 FHEF LR — . B N2HEM2EEA, TS
PR 2R A (B S100A12 #1 S100B), il B k& H Bl (HMGBI), RunhiEib 4K YI(AGE)
CAL B FEGER IR (AR S BC A ELAR B 51 AT — R A LA PN 15 53 o P e 284 330 I IBOR Al AR 2 15 5 6]
[7] RAGE #RIE 5 2 Fp SR SO R (B UnpE IR, AT, FREIRAT BN H 2028 ) B UIAH (8] [9]
[10] [11]. 1B% RAGE EEAEMRIEMAAERIE LR AL PRI R, HEERELREFLREENE
R Af, bR g LR b B 2 R LR . SR R R B RAGE SR 5 /N BRAT AR 56
KA RGN BARPUREE . M2 591 RAGE $UiA T s A R IR Kb £ R EEE R S
JarE 3L 7 R TR (G BR8] I IR 78 e A TE SIEME I (IBD) /8 3 1A 18 L 41417 RAGE 2% L%
1A5[12], 1 H RAGE HUATE/NR IBD A8 ip i DL E Ik 55 45 i 2R 13]. B2, IXEER IR RAGE %K
FIRETEIH Y IBD I FR I 2 O B BB E A, XA A3 HL R IBD VB TE 1 U AE R«

WFFE R B DNA (1) F L4k 1 g 2 520 36 R 1) 208 RS 1 , ok b 22 ROt 72 8 B 8 3 7 X R 3640 5 3 A
FIRTEVEAFAE I I AH FAE FABLEI[14]-[21]. B TR BIAE NZREER A Bk 3%~6% (1 6 e 4775 H 30 B
%, HEALEON SRR A R HE R R ([21].  H TR 20 703 03 g i 25 RS 37 X3 CpG &y 57
WAL S MR K A2 [22] [23]. RUNX3, MINT1 A1 COX-2 (118 57 H AL e SE & UC g gh
i LI S BB A 1) A= b B[ 24
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BRI FUIESE RAGE JE 5 UC B 2 0E [ S B2 UIAH G 12] [13]. FRATHT ARSI RAGE JE[A
[l — 22 2L 1 (G828) A UC MUK ELIE 3 VM55 [25]. (HAE H AT 1L, SEAFFIRIE RAGE R B 51
X F S AT UC KU A Sk o BRATTEGE T 78 K IAE RAGE 3R 3 T X AFE — D5 & CpG X I A4
MEREMZERIG . A AIIRE RAGE FEH G 317 X HEAL 5 I KPP RIR R E UC K
I (14 A D

2. MR 57

LIRSS DNA L3

FET ARERER B R A B2 Wy UC (ERe i, Wi ks 25 A Vs R Bl 45 i 4 23R AR
it 60 132 B9 1, 28 FlZctE): UC MiZWibrieR - E M ImIK. WEL. A hrdE2 i A UC
TESIEE, RN HERR AR RV . 53 AME]T AR EERE R 2 B 1= e A dar v oo WS S A e A Aar N D3 i ik
BRBIEE H B 60 4136 B 5P, 24 FlZctE), EREREXTIEAHESR TG RAEIR, Jo&Esk, J& IBD 4>
NECG RN 5 . UC il 5 i Fext AR B AH FLULHD, EI G R E Z 57 . T 2 55 MR N\ 43
BEBAMEFEAS, IR HH)TARERIR S M E B e de # 2 5y 2w i .

FIFZH 2% DNA $2 U7 & (Qiangen 7 ) H B 25 i 4H 2R A [ ZE K 2 DNA . 8 )5 MR 45 FH 15t B R
WP AR R £8 071 & (EpiTect Bisulfite Kit, Qiagen, Germany) bR 2 K20 DNA, K B oK B 340 10 Hig ms g 4350
A PRETE , A% A ) s e g 2o 4 TR B

GiE- Aol

) FE PP B AL E 2 TR 14 (MethPrimer, PUMCH, China)i34t RAGE B H 3T IX, KIM—4 CpG
(B 1),

S'UTR RAGE

CATGCATOCCCACCCCCGOCCCTCOCGGACGGCTTACTTA

COCTCATACGCAGCTCATCTTAAACCAATAGAATCGCTCG
GIGGACGAGAGTGICTGACTCAGATATCTACCTCGGAGG
GA( IGCTACTTTAGGGAATTATTGACTGG

TIHEN AR BSP 514, BEFEER CpG L ki.

Figure 1. CpG island map of RAGE gene promoter region
& 1. RAGE ZERREFX CpG BREE

S A AR R A 3L I 7% (Bisulfite sequencing PCR, BSP)E A4 ITE 5 41 UC #EA LA K 5 151 {8 e xst
FRFEAR M Z CpG & FATAH CpG Ai s H SN, BSP ¥ N o514, 1EmM514):
5'GGGATATGATTTTTGGATAGAGG3', J[f5|4): 5'CCAATCAATAATTCCCTAAAATAAC3'. BSP §
K JES 189 bp, WIS 9 AN CpG hifl. ¥ 3G/ =M&id i e alifh 2 J5 %48 PMD-20T kLA, #
1k DHS o KIGAT B B2 A A . A3 K3 77 Ja S ISR A F 3730XL (ABI, US)I /7 2 J7 5145 &

FIFH F AL RS 5 PCR (Methylation-specific PCR, MSP)3&1iE BSP 45 5 3460 i 5 FE A RAGE K
BT IX A O FRATRSL A =6 MSP 5147, 1 X F T4 3 ML) DNA JF5I(M-RAGE); 1 %}
T3 1 & AL ) DNA F51(U-RAGE); ftJa 1 %5108 Rsxt I 3 A 28 W AR AL Ab F i 1) DNA 5
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A, T PR ASE U ST AR R e A P DNA BRI ROCR « BT Al 48 FH I 51 W0 Fe 9145 B ARBIAE R 1 e FIHT 10%
R BERGRER ok 70 T MSP IR 4, LU S SR e 7 A R0 58 S 6 e T PR SIEB6 N B3 73 ) 3 B P 56 T 45
SRAE, LA B EIE 25

Table 1. MSP primer information used in this study

= 1. RZER/ MSP 5|H152

" KB e o )
F-N-RAGE 25 59 - CCCCATGCATCCCCACCCCCGC
R-N-RAGE 106 25 57 - ATCTGAGTCAGACACTCTCGTC
F-M-RAGE 25 55 15 CGTTTTTATGTATTTTTATTTTCGT
R-M-RAGE 2 25 55 4 AATATCTAAATCAAACACTCTCGTC
F-U-RAGE 25 52 15 TGTTTTTATGTATTTTTATTTTTGT
R-U-RAGE 2 25 53 4 AATATCTAAATCAAACACTCTCATC
mRNA £ 5%t E & PCR

MEE A ZH ZP R U RNA JF] I 3 563871 &(TaKaRa, Dalian, China) < #4355 % cDNA. #8 J5 F| H %
J7E & PCR (QPCR)AL M RAGE FE R ) mRNA ¥ 56 /K-F, i | GAPDHE NN b - 3% IR DL T 77 U4 T mRNA
e AKCP I AME,  SEIR o HAEE 5 37 AR BT IR, Rl T AR AR B R, R Bl 3
b uC ARG FAEHR F1L UC Ao Giil M4 mRNA K2 57 1

3. ZRE N

THmREENF PCR

FF MethPrimer (http://www.urogene.org/cgi-bin/methprimer/methprimer.cgi)7E 2834 & B RAGE 3 3
FXAFE— 124 bp {9 CpG &, ZXIBAE 94 CpG A £l 1). BSP 5145 =K 5 N 189 bp, &
F A CpG H(E 1) M2 IR 1RIWUE e B0 AL & 2R 75 B R PUIE I PURL BRI A0 R 2 A5 4 i,
2 B R DU TR B FR Pk B B IS P T AR R AR IR AR R AR HUSURL S R ABI 3730XL i#HAT
sanger Wl 7o B MFEARGERC 5 A w BRI, WP 45 SR 07 8 B HERE AR 3 X I i PR R R R B v T

UC FEA(E 2).
L ARRIEL

[GGGACATGACTICTGGACAGAGG -CG-0G-0G-CG-CG-CG-CG-0G-CG|GCTACTITAGGGAATTATIGACTGG]

UCH

[GGGACATGACTTCTGGACAGAGG -CG-CG-CG-0G-CG-CG-CG-CG-CGIGCTACTTTAGGGAATTATIGACTGG]

BAMEARLE 5 ATIHE, 5 KRB MB—RHE 9 D CpG AL FEHRRIE . R
BRI TS BSP ¥ 51 W15 51

Figure 2. Detection of methylation in RAGE promoter region by BSP
B 2. BSP #3l RAGE BE)FXHREMLIFR
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FHEL R R PCR

1) 2R TR s B e P K (P AGEE) R U R AR 57 M PCR 51097 38 7240 .N-RAGE 5144 14 3E T At R
ShALEE ) DNA B S PCR F=4) Re s (R &R I 2 ILE I 0 BE P 2% 5 (] 3(a)); N-RAGE 51409 14 0 2 8
AL FETE) DNA REBR 1) 7= PO AE B b AT B S 1) s IR 3(c))o X UEW] AR IR 2R AL BE DNA LB,
A LAk i e i ) 28 5 A R PR M I 433 N-RAGE B ANBEA 2y 1 .

R-RAGE M-RAGE
uc i M UC boy:c M
Y
KALBEDNA Wi L Sh A EDNA
(a) (b)
N-RAGE U-RAGE
uc Xof B M uC X B M
LR L 25 AL FEDNA TEARR E: AL DNA

© )

Figure 3. Detection of RAGE promoter region products by PAGE in
MSP amplification
3. PAGE #& MSP # 18 RAGE EE Bz FX =% R

[FIFEFIFH PAGE £l M-RAGE 51909 38 Wi R 2R A B3 1) DNA B4R 5 PCR 724, K B 2 H0xt HERE
ARAEHERE E B ST UC BB FEARFE AN A W 2255 (] 3(b)): )2, PAGE failll U-RAGE 514
Y B R S AL BEE ) DNA BHUS PCR 724, UC BgREA IS I (09 B 465, T X TRRE A v A
WY 26 (A 3(d))e SRt PrA A ARG IS DU T 0 A 5 UC KR IAH e, 45 3k 2 .

Table 2. Analysis of correlation between RAGE promoter methylation and UC
= 2. RAGE BEiFREMNS UC XS

X HE (%) UC (%) OR (95% CI) P
35 19
M+
64.8% 35.2%
23 41
M- 0.305 (0.143~0.649) 0.003
35.9% 64.1%

M+3E78 MSP il JE ) 7 XA B 54k, M—3R78 MSP Rl s 30 7 X 76 F 34k o

RAGE BRH#F/KF

FIFH QPCR il RAGE 3[Rl mRNA /K-F, Zr 3 IS 87 X HE F ISR P2 mRNA #5%
AP T AR . JRIRTE UC B B, B3 T IX AR L AMA RAGE 25 R mRNA /KF 2 3%
T HA % 2H(p < 0.001) (& 4).
4. Fth5vHe

Bk R 2 A FT 3 DNA FIEAL RN UC Ai BA % U1 G [26] [27]. Lin AT 2012 FF4RIETE B
Y &I 11 4 IBD HI5%H CpG f7s, 14 A CD BRI IRH CpG Ar A LA K 24 A UC FEF A I
CpG N7 i IXEEAL 250 A T 2 N5 9 RAEAH KL E[16]. BIRMZHF TR RAGE FEFITE Gy il
RRE RS FRE B A EEAEH, (HREH SCERIIE RAGE FEFHF AL UC M IER.
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2.6
2.4
22]
2.0
1.8
1.6
1.4
12

==
0.8

0.6 4

RAGE mRNA 7KF

04 T T T T
X HR+M* UC+M* Xt HE M- UC+M-
M RoRa 8 FIX A H L, M ERET XA L, RAGE S A mRNA 7K
S RAHlE R B LS 3 KT bRt *3RoR B3 25 7 (p < 0.05).

Figure 4. RAGE gene mRNA level in different groups
& 4. TE44A+ RAGE EFE mRNA 7k F

Hudson %5 ARIEN T RAGE F:HJE 3+ X B 2 A AL s—-374A/T (rs1800624) R 51 3 £ I 4% i P
[28]. Dibritz {18 RAGE 2K 5 371X rs1800624 2 A VAL R H AL 5% IR 521 CD R FE[29]. Wang
HENHARI 151800624 17 55 CD K% PIAH R [30]. 28T, ATZBT/EH E AR RAGE Z3VEAL
RS UC RS, B R g tis X 1 %2 P S G828 S E AR UC KU B DIAH G, (B2 B30T X g4
ZAMEAL RS UC MBS EA BB OCIE[25];  TRIFRA TV AT BEAEAE 73 A R 3R 5 RAGE s id 72
K2 B TE R IR 21 X F B AL T e 2 40 2 R R B Sf AP, AR F R A X N RAGE IR A
B XA LG R 2w T UC &5 . R, B3+ X HEENMER) RAGE BT 35 mRNA 357K 5
FACT AR AL AME R T35 mRNA HsgKF. XU BRI RAGE JER B 31X CpG Hy ¥ F kAL
AP AT RES M HFE SR 2, ARSI RAGE 153 (1 28 i S B #2520 UC KUK

AWFFEH FH MSP £l RAGE F:PK 5 81 X AU SO0, PAGE #HEB b H BT M7 ) FL Ok 2 iy WU HU 8
PHIEZE SR, B ke B NS B 1207k BAREEHE N PAGE 1843 HE R 55 in) A 75— € I =
PR s SR FH SRS B 1 PR A s 0 7 3 (F7) A RE B TR DN /7 45 T e 2 R4S SE DRG44SR« b AMRATTIR A
PIREA B LU RUIN T HA e AR ok B b [E w7 ABE, PP —, AHERRE IS A5 R 3R i 25 1
DRI, ASHIFE I 4518 75 200 2 A R MR BRI 0 2R AR B SHIE . Ihah, AT BN K I RAGE B:H 5 3))
FIX R AL 5 H s B ARG, (AARERA € B 31 X 2 8N R A RN 25 RAGE FE R
it FE . AR A 2 B T 2 A S KB T [RINHF 5C RAGE JE N g 7 X 2 A8 PR i 5 R b 3

et R A Ve .
5. &hig

PATH — IRAE T A R RAGE JAZh 5 IX—A CpG & HHAL /KT 5 A SR # YA <, IF AT
RERCNIE IR UC RSN i AEhR 54, O UC RS2 iR 7 S 46 3 2 i B ik 4

& H
AR ZHLLRIE BB ER ARREHE£(81600445), | HRAE B F R 4 (No. A2016522), |~
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