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Abstract: Objective Increased cAMP response element modulator a (CREMa) in T cells plays an essential role in the
pathogenesis of systemic lupus erythematosus (SLE). The aim of this study was to investigate the mechanisms that elevates
CREMa expression in SLE. Methods CD4" T cells from 5 healthy volunteers and 5 SLE patients were isolated for analysis of
histone H3 lysine 27 trimethylation (H3K27me3) enrichment in different gene promoters using chromatin
immunoprecipitation (ChIP) microarray. The levels of H3K27me3, H3K27 demethylases Jumonji domain containing 3 (JMJD3)
and ubiquitously transcribed X (UTX), and H3K27 methyltransferase enhancer of zeste homolog 2 (EZH2) within the CREMa
promoter were subsequently tested by ChIP and real-time PCR in CD4" T cells from 30 normal controls and 30 SLE patients;
CREMa mRNA level was also determined by real-time RT-PCR. Results Analysis of ChIP microarray data identified that
H3K27me3 enrichment at the CREMa promoter in CD4" T cells from SLE patients was 0.23 times that of the normal control
subjects. The results of ChIP and real-time PCR confirmed a marked decrease of H3K27me3 enrichment at the CREMa
promoter in CD4" T cells from SLE patients (P<0.001). The level of H3K27me3 at the promoter was negatively correlated with
CREMa mRNA level in CD4" T cells from SLE patients (P<0.001). In addition, a sharp increase was observed in JMJD3 binding
at the CREMa promoter region in CD4" T cells from SLE patients (P<0.001), and it was negatively correlated with H3K27me3
enrichment (P<0.001) and positively correlated with CREMa mRNA level (P<0.001). There were no significant changes in UTX
(P=0.172) or EZH2 (P=0.281) binding at the CREMa promoter region in CD4" T cells from SLE patients as compared to normal
controls. Conclusion Increased JMJD3 binding down-regulates H3K27me3 enrichment at the CREMa promoter in CD4" T cells
of SLE patients to stimulate CREMa overexpression and result in the development of SLE.

Keywords: systemic lupus erythematosus; cAMP response element modulator a; CD4" T cells; H3K27me3; J]MJD3

WiFe B H#A:2017-04-05

EE£WH MK A RF£H4:(81301359)

Supported by National Natural Science Foundation of China (81301359).

YEEEI ok I, 1, BB 5L, E-mail: 245145077@qg.com
BS1EE IE, Wi, B =F4il, E-mail: zhanghuilin8012@163.com

RGENELL AR (SLE) & —Ri& 1 [ B S ety
i, v S BN Z2 EEURHLEN? o SRR BOR M TS
U] T T 40 e B PR RWLE A4~ A U TE SLE 1%
TP AR OSBRI FVB L AR AR A
# L DNAJF AL HIAS: fE”H_f B N A R



-+ 1598 -

J South Med Univ, 2017, 37(12): 1597-1602

http://www.j-smu.com

HALH 32 Z A0 45 DNA H LAk, 418 (80, JE i i
RNA S, DAY o™, e e Mgt L
AL VIR R A B T H3 MR 27 —H
FAb(H3K27Tme3d) — H A2 KE"" . T A H3K27me3
BRI 7K Fh 2H 8 1 25 F AL OMID 3 \UT X g B
[ AL R il EZ H2 2 k] 2 s

58 & B cAMP S e+ o (CREMa) 75
SLE &Ll A 2OCHYEH . CREMaKF-7E SLE
BE T A0 B 2 TR, HLCREMa 8l 7k 5 SLE
PR SHEE(SLEDAD) S IEAE ™, T CREMa
A THRE SLE 1Y &4 5 % 88 - 158, CREMasK
SR AT 1L-2 8, I B AL A 20 A R T
N7 ARV , Treg 4R EL H AITHRERIFRAR, LA 1L S
AIZHAEZET - (AICD) BRI s HIK , CREMasK F-Fhig
AT SEOL-17A S0, e IL-17A W& 5 ZFhiE
AR AR A P A ELVEFH AT | & 22 B e S
IL-17A LB B A5, it~ R 20 H St
Al o2 Ah  CREMaf) ik Fe ik REAM I TCR/CD3C%E
B2 ST M T BELASFL L1 T A S, S350 T AR
b 5 38 BE I 1 5% 5t R 1 o-fos P JEL B 52 40 i 43 1
CD86.Notch {5 5@ #43F Notch-1551i% 5 SLE %
g 2 B4 SLE [ T 4t CREMosK P i Ji ]
Mot AWE?

YL AT TE (ChIP) T4, Fe Al 142 30 SLE
B CD4" T4l il CREMaJii 3l 7 X [ H3K27me3 /K-
WEMRTIEWE X, DI R R, Fei ik — P50
SLE CD4" T #iljitd CREMaZih Tt A JEIA , Artis SLE
P AR HLAIH T ) RS

1 BRFNT %
1.1 B %

3044 SLE FB K A R KEHITHE — BEBe S RFH
B RAEBE . A B RIAT G 1997 4E £ E RUR Hh2s
FITTHY SLEZBrdRiE> . SLE EHICHIT R (5 B L
F1, HrhZebe 27 ), B0 3 6, 4% 20~42(28.567 +
6.558) %7 , SLEDAI 143 0~16(7.567+4.384) 43, 3044
TEH 6T A Ay v g R A R — = o fde R R T AR Y
Ao oot 27 4, 5% 3 ) 5 4F 1% 20~41(27.133+
6.067)% . fEE KOE R R ARSI TGt 124 25 5
(P>0.05), JFH2%8 TG R4S ARRIISEAS 1
FAREFINHE — PR A3 ZE T 2t
1.2 A5 KA

I EL 41 B 43 5 VA Hi H GE Healthcare /3 ]
CDA" T 4t FH 4312 12050 6 W F A2 Miltenyi 24w ;
ChIP 7] &t [ 35 [ Millipore A 7] ; TRIzol 7 [
3 [# Invitrogen 72y F] ; SYBR® Premix Ex Tagq™ (Tli

RNaseH Plus) i1 One Step SYBR PrimeScript™ RT-PCR
&N A H A4S Takara 2\ /) ; T H3K27me3 Bk H
& [ Millipore 23 ] ; BT IMID3 PLAA L UTX Hii FIT
EZH2HiiA [ 35 Abcam 23] ;PCR 5 4 741
A IR T AR
1.3 wfen 5

FHECZR6 X 5 Nl k It 60 mL(F 20 U/mL T2
BUBE) , AT LR 53 5, SR 88 A B B o0 5
SNE LA (PBMC) . fiffS PBMC JIlLA PBS 74
U, Bl e R T B 4335 A5 C D4 T 4L
1.4 ChIP #4751

{5 FH 1% FHTEE X 5 44 SLE S35 FI1 5 24 4FH PERI
DEFE %) 1E %5 B Y CDA™ T 4IRS T I 5 , B i ol FH 22
RS PR AN T2 . SLE SRE RNIE H X RE 41 i
(SRR NI TR G, Bl S 26 AU AR WA BR A
Al ChIPGLBESN AT Fric 4 F DL K gt t53
Mrib B A FE T, HTH3K27me3HiiARITiEN DNAFI
24 DNAC(input) 4351127 FH Cy5 (4148, Fl Cy3( 48, i#4 7
FRice FRARREIG 225 TSI, e 53] Cy3/Cy5
FLplENG . fE e g rh AR B s B e a5 F it
IR 3 31 XA X B H3K27me3 7K 3F . 5 1F & %) I
CD4" T #4H M AH 1t , SLE CD4* T 40 s )3 5 T IX.
H3K27me3 7K V-4 i & 2 %5 A b3/ 28 0.5 F5 LA T #
IR EHA B
1.5 ChIP %458y 2 2 PCR

P IR R UL, 2% ] ChIP iR 57 & 84T ChIP 43
Bro faiimi & =2, CD4" T 4 H 1% HH B & 2 10 min,
Wi (e FH AL 0 WA T 24 , DT R P D B DI 24 2
fE Y DNA, B0 5 ORISR i G 3t
TR EBRARFE R ST  INABUATFAE 4 CHIRIER &
R WH AR GEBIRHERIFAE 4 CHHIRNIETE
1hUZSEREZ Y. BUEHER-DNA-EAEAY&
TR, PGS vk DNA-ER 12 G 0E i
K, BT 65 CHIMI A h LRk DNA FIEE 2 8] 1
ZZHK, B fE K DNA#EF T4k 81 SYBR® Premix Ex
Tag™ (Tli RNaseH Plus) izl & , il it A i fh Ze A X
T T RE i PCRAGI DNAZK -, HAR 5 74dn
T : LIRS AY) DNA AR T4 1, [R]EF HL—17 DNA
FEAS W H MR 5B EEVE bR , 2/4/8/16/32
fEmRe, LA = A e T R — RS AR
WBE [ Lhinput fEA NS HINEE 4551 DNA
R FE AT T input DNA MR (AR50 R AH o e () 25
o A EE 3R, 51WFIATT : CREMa)H 3
FIX 514 :5-TGGGGAGATAGAGGTTGCAG-3',
T 514 5'-CGCCAGAAATCCAATGACTT-3', )i
2044 :95 °C,30 5595 °C,10 5,60 °C,15 5,72 °C,20 s,



http://www.j-smu.com

J South Med Univ, 2017, 37(12): 1597-1602

- 1599 -

®1 BEABE

Tab.1 Patient profiles

Patient Gender Age (year) SLEDAI Medications

1 Female 35 6 Pred® 30 mg/d

2 Female 34 7 None

3 Male 28 6 Pred 40 mg/d

4 Female 32 4 HCQ’ 0.2 g/d

5 Female 25 8 Pred 50 mg/d

6 Female 24 9 Pred 30 mg/d

7 Female 21 12 None

8 Female 23 8 Pred 30 mg/d

9 Female 25 15 Pred 50 mg/d

10 Female 29 3 None

11 Female 32 15 Pred 40 mg/d, TG* 30 mg/d
12 Female 23 2 None

13 Female 20 3 Pred 5 mg/d

14 Female 22 10 Pred 30 mg/d, TG 30 mg/d
15 Female 25 0 None

16 Male 40 10 Pred 40 mg/d, HCQ 0.2 g/d
17 Female 42 14 Pred 40 mg/d, TG 30 mg/d
18 Female 26 2 HCQ 0.2 g/d

19 Female 20 8 None

20 Female 35 12 Pred 35 mg/d, HCQ 0.2 g/d
21 Female 37 16 Pred 50 mg/d, TG 30 mg/d
22 Female 26 10 Pred 40 mg/d

23 Female 24 8 Pred 40 mg/d

24 Female 28 4 None

25 Female 29 5 TG 30 mg/d

26 Female 34 8 None

27 Male 37 12 Pred 40 mg/d

28 Female 20 2 HCQ 0.2 g/d

29 Female 22 4 Pred 30 mg/d

30 Female 39 4 Pred 30 mg/d

a: Prednisone; b: Hydroxychloroquine; c: Tripterygium glycoside.
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