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ARG LD KEAfL Ve BEARY 2 ORDY F F0V BV SR
O R REEIIRF T, 1D 4100785 2Hp g K AF A IS 24 Be o A2 B i 55, K 410078)

EE  LRRC4 & W RIS AR, & T8 22 P 0 00088 4 M 28 0 e PR A AR TR B AR BT R, T IIATT S &4 SRR
TR A AN ZA N LRRC4 WA R AR5 SRR BEHE. O T 3R49 LRRC4 1E M R Sy £ R ik — 20 iE 98, R H
FFHIEALHIF] 5-Aza-CdR 4B LRRC4 ik B2 (¥) SF126 1 SF767 KR4 ML, MSP A1 RT-PCR AR W], LRRC4 Bz T
EFIE BN SF126 Rl SE767 A IAFAE 58 Ak, 1M 5-Aza-CdR g 4L LRRC4 JEEh T HALIRA, K LRRC4 1)
Fik. MTT iEME R7R, 5-Aza-CdR F SF126 F11 SF767 i JiJe 4N Hu 384 5 52 20 0 A, 5 5 i I A0 ) Aot k. [R) e o
A A0 MM B, 5-Aza-CdR f# SF126 Fl SF767 i Joi e 41 i & WABH A T GO/G1 . Bk, 5-Aza-CdR #8 )i s Jot 983 40 H
SF126 1 SF767 455 J-THRILA0 M, LRRC4 )3 Z)F 5 B oA A2 TLAE e 41 B =Rk ik B ZEHLAH],  5-Aza-CdR g
W LRRC4 SER WA, A LRRC4 WFRIE, J LRRC4 VE BB 25 AL VAT IR AR SR 4 T R22 4.
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i AR, BLCUES: DNA HELRIERER o)
MGAELSMURIEDR RIS S FBURL, TR 5 19r i), 5-Aze-CdR FI MTT % Sigma &
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KA TEZE:5-Aza-CdR MW RIBMAAE KN LRRC4 EEFHE R EL I «905e

42k 7 & W @ TaKaRa A @ ; EZ DNA
Methylation-Gold Kit I H 3% [fl ZYMO RESEARCH
VNG

1.1.3 5%, LRRC4 T IALKI 519751,
HIELL 59 5" AGCGTAGTATTTAGCGAGTGC 3’
(IE514); 5° TAAACCCTAACACCGACTCG 3’ (/%
g, AEFIEEALSIY: 5" GGGAGTGTAGTAT-
TTAGTGAGTGT 3’ (1E M 5[#)); 5" TAAACCCT-
AACACCAACTCACTC 3’ ()= I 51 #)). LRRC4
RT-PCR 5|#) ¥ %], 5 CAACTTGGCCCACAATA-
ACC 3'(1IE M 514); 5 CATCCGACCCTCAGAAA -
TGT 3'(J 11 514). GAPDH ] RT-PCR 5| J¥ %1):
5" GTCAGTGGTGGACC- TGACCT 3’ (IE 1 514);
5" AGGGGAGATTCAGTGTGG- TG 3’ (S [f] 514%).
1y IR A s W) R

1.2 A%

1.2.1  5-Aza-CdR M. ¥4 5-Aza-CdR 4% 10 mmol/L
WIEWT pH 7.4 PBS Wil )5, 4335m 100 wl/ i,
itifr-T=70°C 2% H1.

1.2.2 MTT 33l 58 5-Aza-CdR X} B J5 73 40 o 33 i
TEPER . BB RET B HCE K SF126 A
SF767 I A i, VAL JS v TR A R R
Ix10* /> /ml, 3% 5FFL 10° DA B RD T 96 FL1 77
M. JLEeRh 6 Yt B4l 5 AL, BEFP24h 5k
¥E, A 5-Aza-CdR [IRF IR, L2k
53924 0 wmol/L. 0.5 wmol/L. 2.5 pmol/L+ 5.0 wmol/L
F110.0 pmol/L, 4REEJIN 37C, 5% CO, i FAfk:
F%, RFRW Y 5-Aza-CdR W FT BERS 9556, SR
1R, 2R, 3K, 4K, 5KH 6 K& 55
B, LI MTT #3985 g/L) 20 pl, 4k4:
WHE 4 h, ZbEEIE, FEEFW, BALMA
150 wl — A, 7E3% 10 min, ZE+E 570 nm ¥
K, FEMEAR W S LI BEAE.

1.2.3  Jal 4 B ORI 5-Aza-CdR X % 5 97 48 it
FAARI 52, ¥ SF126 A1 SF767 40 ifE 48 24 h )5,
#4 5-Aza-CdR 4% 0 pmol/L. 0.5 pmol/L. 2.5 pwmol/L.
5.0 wmol/LA1 10.0 pumol/L 1) ¥4 & B il Fr) 5% 3% 9 4
MM EE T, AR5 5-Aza- CAR (157 i
BRI, £ 72 h JE oy DA e, LAJBERE T A0 T
2 000 r/min .0» 5 min WA, PBS P40 3
W, T5%LFE 5, ] RNaseA(ZKKIEH 0.1 g/L)
M 1L 30 min, SO 0.05 g/L B4k P EE(PT) 250 wl,
FEUBOCHA 30 min 5 BV, W0 g B

A SER AT 3 K.
1.2.4  MSP J7vEAa I J5uss 48 ik b LRRC4 1)
FARES. WEEZA 0 pmol/LFI 5.0 pmol/L 5-Aza-CdR
ALFE 72 h [ SF126 A1 SF767 418, $% DNA Hli#isk
Fil & (TaKaRa 2 7)) B IE 4] DNA. 435 H
500 ng DNA #% EZ Methylation-Gold Kit [{)35:1F 25 3
HHTE AR SR AL HE, 4kl DNA F T H 34k
iR PCR 20 #T. HEALRE 1 PCR 514 it it 48
BT LRRC4 A3 TIX'E & CpG A rilX . PCR
AR SAE: 95°C APk 45, 58°CiEk 90, 72°C
AP 60s, FL 38 AMEER. HEALDIYRIEE H 3E4L
51 K B3 R 153 bp.
1.2.5 RT-PCR 73H7 5-Aza-CdR Ab 352 50588 40 L #k
1 LRRC4 WKIL. WEEAFIKIE 5-Aza-CdR ALEE
() 102 J5 988 40 L, TRIZOL it 71 12 Y 4% 28 40 o i
RNA. H DNase (Roche /A 7)1k RNA 71 & 1)
DNA, FiH{ 2 ng & RNA, F|f Promega 2 w1
Reverse Transcription System ¥ RNA ¥ % 5% il 4
cDNA. (2 pl cDNA Syt i4T PCR %, PCR
P& . 94C 5 min, 94T 30s, 54C 30 s,
72°C 45s, 32 MEIS; 72°C 10 min. 24 LRRC4 %
R34 10 /MIE 3R 5 I N 5T B GAPDH #1751 49 4%
SEHEAT 22 MLl RIS KA Sk BH 2 R
PCR F=W) 2 2%35 N bl e Jes F Uk, AT T IR
s
1.3 SHitFELE

SERHHEH x + s Kox, ZDFERELECR
B 27 22000, PRI B R « A5,
FHARYI B SPSS 12.0 Gt B AR AT 402, P <0.05
NG e R B E.

2 & R

2.1 5-Aza-CdR X1 BB 40 AEIESE Y52 AR
2 0 pmol/L. 0.5 pmol/L . 2.5 pmol/L

5.0 wmol/LA1 10.0 wmol/L 5 N[ & 5-Aza-CdR
ALHE SF126 K1 SF767 R4 1~6 KJF, BRT
0.5 wmol/L 5-Aza-CdR 4t #! SF126 41 Jfl 1 K Al
0.5 wmol/L. 2.5 wmol/L 5-Aza-CdR 4b¥f SF767 4i
W1 R JEAR WA A A A, AR TR A
I 18], B4 5-Aza-CdR K B2 0, 9461 SF126 F1
SF767 WK N A= K 1 W] e ik, S B0 6
IR AR 1, 2 XE 1, 2).



<006 EYUESEYYIRHRE Prog. Biochem. Biophys. 2009; 36 (7)
Table 1 The effect on SF126 cell growth of different concentration 5-Aza-CdR for different time
c(5-Aza-CdR)/(pmol-L™) A
1d 2d 3d 4d 5d 6d

0 0.504 + 0.073 0.902 + 0.027 1.128 + 0.019 1.456 + 0.032 1.592 + 0.056 1.656 + 0.054

0.5 0.535 + 0.033 0.759 + 0.049*  0.934 + 0.026* 1.215 + 0.062* 1.337 + 0.047* 1.231 + 0.059*

2.5 0.458 + 0.048*  0.724 + 0.046*  0.841 + 0.037* 1.062 + 0.050* 1.148 + 0.036* 1.036 + 0.019*

5.0 0.451 + 0.027*  0.701 + 0.041*  0.796 + 0.028*  0.978 + 0.017* 1.044 + 0.035%  0.965 + 0.023*

10.0 0.447 + 0.052*  0.627 + 0.036*  0.704 + 0.023*  0.857 + 0.044*  0.832 + 0.032*  0.714 + 0.039*

*P < 0.05 ps control group. (x + s)

Table 2 The effect on SF767 cell growth of different concentration 5-Aza-CdR for different time

A
c(5-Aza-CdR)/(pmol-L™) Id > 3d 2d sd od
0 0.358 + 0.021 0.621 + 0.035 0.815 + 0.029 1.029 + 0.015 1.107 + 0.032 1.172 + 0.034
0.5 0.345 + 0.043 0.518 + 0.019*  0.621 = 0.021*  0.776 + 0.027*  0.824 + 0.019*  0.854 + 0.029*
2.5 0.344 + 0.022 0.483 + 0.017*  0.561 + 0.015*  0.695 + 0.037*  0.732 + 0.029*  0.703 + 0.017*
5.0 0.307 £ 0.021*  0.484 + 0.018*  0.523 + 0.027*  0.633 £ 0.038*  0.678 £ 0.023*  0.621 + 0.032*
10.0 0.312 + 0.021*  0.439 + 0.016*  0.494 + 0.027*  0.554 + 0.022*  0.578 + 0.016*  0.514 + 0.025*

*P<0.05 ps control group. (x + s)
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Fig. 1 The effect on SF126 cell growth curve
of 5-Aza-CdR
SF126 cells were treated by various concentration 5-Aza-CdR for 1 ~6
days.The proliferation of cells was detected by MTT assay on Ist day,
2nd day, 3rd day, 4th day, 5th day and 6th day.e—e: 0 pumol/L;A—A:
0.5 wmol/L;m—m: 2.5 pmol/L;0—o: 5.0 wmol/L; A—A: 10.0 pmol/L.

2.2 5-Aza-CdR *ERJRIE4H A B B gt F2 B =2 1
SF767 F1 SF126 41 il & AN [FJK & 5-Aza-CdR 4k
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Fig. 2 The effect on SF767 cell growth curve
of 5-Aza-CdR
SF767 cells were treated by various concentration 5-Aza-CdR for 1 ~6
days. The proliferation of cells was detected by MTT assay on 1st day,
2nd day, 3rd day, 4th day, Sth day and 6th day.e—e: 0 pumol/L;A—A:
0.5 pmol/L;m—m: 2.5 pmol/L;0—o: 5.0 pmol/L; A—A: 10.0 wmol/L.

OH BN B ifi SF126 4f f 7 2.5 pmol/L
5-Aza-CdR A VR 2 FFAG RN HH L GO/G1 3111 41 i
AN, S IR G2/M I 4n i F R
(1% 3).
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Fig. 3 The effect on glioma cell lines cell cycle of 5-Aza-CdR

Glioma cells were exposure to 5-Aza-CdR for 3 days. Cell cycle phase distribution was analysesed by flow cytometry (FCM). (a) SF767 cell. (b) SF126
cell. *P<0.05vs control group. [1:0 wmol/L; [:0.5 wmol/L; M: 2.5 pmol/L; A: 5.0 pmol/L; EH:10.0 wmol/L.
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Fig. 4 LRRC4 methylation status analysis in glioma cell lines by methylation-specific PCR
DNA from the indicated glioma cell lines was bisulfite-modified and analyzed for methylation of the LRRC4 promoter by methylation-specific PCR
analysis. The presence of a PCR product in lane U indicates unmethylated LRRC4. The presence of a PCR product in lane M indicates the methylated
LRR (4. (a) SF126 and SF767 cells were untreated by 5-Aza-CdR. (b) SF126 and SF767 cells were treated by 5.0 wmol/L 5-Aza-CdR for 3 days.
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Fig. 5 5-Aza-CdR induced the expression of LRRC4 in glioma cell lines
Glioma cell lines SF767 and SF126 were treated with four different doses of 5-Aza-CdR (0, 2.5, 5.0 and 10.0 wmol/L), as indicated above each lane, for
three days. Total RNA was isolated from control, and treated cells were then analyzed by RT-PCR using the LRRC4 primer set (top panel) and GA PDH
primer set (bottom panel). (a)SF126 cells were treated by different doses of 5-Aza-CdR. (b) SF767 cells were treated by different doses of 5-Aza-CdR.
(c) LRRC4 mRNA relative express level in SF126 treated by different doses of 5-Aza-CdR. (d) LRRC4 mRNA relative express level in SF767 treated by
different doses of 5-Aza-CdR. 7 : 0 wmol/L; 2:2.5 umol/L; 3:5.0 pmol/L; 4: 10.0 pwmol/L.
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3 it it

DNA HIEAL 2T AL YR TE DNA HIEAL AL
(DNMT) AL T, 48 S- I R 24 R (SAM) | 11
LR 2] CpG A% HF IR v IV B s e (1 265 5 A ik
JE 7 b, NI 5- FF 3 e i (SmC) 1) Ik A2 91,
DNA HUEAAAE BE R Rk 145 . 40 i dE . 4%
R S DR B 5 T TS A SR, 1y L i
AR AR IERREY]. W50 R AT 4] R
FEARRE CpG & 11 w5y FE A A7 2 e 40 i vh
LA, R8T IX 3K CpG & 1) i F Ak 4
JFEN . DNA B EEE . (I T SE RS 1 32 2
FHRZ 0 HT DNA FEAFEARIEIE NP A&
AR, T R B R ) e AR R A B A, BT LA
DNA HUEAC & RT3 1), Al g A 2 Ak 4]
5 5 DR R A R3S (1) S DR E BT AR A

5-Aza-CdR /& —Fl DNA HEAH R 1(DNMT1)
(I, Bt 5 DNA F LA B IR R il (1 4L
Wrdi4, Bk DNA HEEER RIS TE, AT SEER
FH AT e, W DNA I 3EAL, il P34k
DUBRI) LR B R0 . TR S DR i 2
FALEThfie K, 1 5-Aza-CdR BE 557 05 IR
R RIL, A DRE. AW HBTCH T
FHILRE IR R VG, IS — o iy e, At
FUUF 3 5-Aza-CdR XA JiE 98 40 e & SF126 A
SF767 47 {35 HSEAE M I /E T, I S FERTIN R] 1)
HeH k. R, BE# 5-Aza-CdR ¥ 16 38 0,
GO/G1 HARI 40 i ot B W38 n, - S R G2/M 13 1)
AR A H R R, L GO/GL WIBH W, K,
5-Aza-CdR JII 558 41/ SF126 FI SF767 344t v
BESE FH T H SR D UBR I SE R F B ik . T HR 4 i
WL

LRRC4 &3 % K EST 45 1) % 7 A 3% 70 b
Hmg 44 5" RACE [0 7%, MG ik 7q31-32 78
IR — AN B 1 R A 9 8 SR s i 12,
LRRC4 AU 235 S E R N, 1 H2& 5 e
S 2 UIAH DGR BE R FRATT ) T B A 0 4 SRR
B, AN TE LRRC4 3 R 6 Y mT A 152 o 988 41 i &
U251 A K B2, AR I RR A 78 GO/G1 1,
MIFNREEE TR T, R SOR AR ] 2 46 /A
JSCIRG S TE) B S B IR, LRRC4 ANYAE 2 Pk i
IR 41 L % (U251, U87. SF126. SF767. BT325
M7 FIAGRRD, i HAE 87.5% 1 JsUk 1 e ot
e A ol T v N 1 O LI SR P 5 O

LRRC4 VE A B 5 Jeg $M9eg K5 DA 1 — 22 Rk 4, kAT
W25 LRRC4 B AR I 5R rh 28 slk 2k
I, R IAE R TR A2 LRRC4 (1465 X -
RKAGEAR R EE Y, 7Rk B O 1) R TR
AR PR R I IL g A X SR R ARHF T
SEAETRA I 5 PE LRRC4 JA 2T ka2 b, %
KT AT HIEAKT LRRC4 Rk sz, HEEAL
R PCR KEESE LRRC4 J3 8§25 4 i
SF126 H1 SF767 1 47 7£ 5¢ 4 W 3 Ak, AN A B,
5-Aza-CdR AERE I %% LRRC4 FE XA 3l 1 FH AR
A, MZERF LI LRRC4 ) mRNA 15 LA
Wik, JIF H 5 4UME IR AR — 2 BAH DG HE.
HEUER], 5-Aza-CdR REMS AU I TR 41 il SF126 A1
SF767 11 LRRC4 LR 2 WAL, i DR P 52 1L
SEAE e, AT BERE K HE LRRC4 1R I 8g $ A H
IEAMBUER] T LRRC4 JA 81 WAL 2 ILAE I 5
4 Hh R IA iR ) EE LA

B Z s 5-Aza-CdR 0 12 J50JRE 40 1 SF126 Al

SF767 H4JE AT BE -5 T-HR 40 M J 0] 3% LRRC4 1)

FIEH K. LRRC4 LR I8 40 il vp 1) Rk ik 2k 55

FRB T FIAL B A OC,  5-Aza-CdR fig1

¥ LRRC4 NS, WS LRRC4 EKIL, N

LRRC4 A B 5 2 AR VR T7 IR AR R 4L T}
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Effects of 5-aza-2'-deoxycitydine on Proliferation of Glioma Cell Lines
and Abnormal Methylation of LRRC4 Gene’

ZHANG Zu-Ping"?, WU Ming-Hua"”, TANG Hai-Lin", WANG Rong",
LI Dan", LI Xiao-Ling", LI Gui-Yuan"
(" Cancer Research Institute, Central South University, Changsha 410078, China;
? Parasitology Department of Xiangya Medical School, Central South University, Changsha 410078, China)

Abstract LRRC4, leucine-rich repeat C4 protein, is a new member of leucine-rich repeat (LRR) superfamily. It is
a novel tumor suppressor. LRRC4 inactivation is commonly found in glioma cell lines and primary glioma
biopsies. Previous study did not find any genetic alteration of LRRC4 in primary glioma. In order to explore an
alternative mechanism underlying inactivation of LRRC4 in glioma, glioma cell lines SF126 and SF767 were
treated by methylase inhibitor 5-Aza-2'-deoxycytidine (5-Aza-CdR). Methylation-specific PCR was used to
examine the methylation status changes of LRRC4 promoter in SF126 and SF767 cell lines. LRRC4 mRNA
expression in SF126 and SF767 cell lines treated by 5-Aza-CdR was detected by RT-PCR. In addition, the effect
on glioma cell lines cell growth and cell cycle of 5-Aza-CdR were assayed by MTT and FCM. The results
indicated that LR RC4 promter was completely methylated in SF126 and SF767 cells. However, LRRC4 promoter
aberrant hypermethylation can be reversed and LRRC4 expression can be induced by 5-Aza-CdR. Moreover,
5-Aza-CdR displayed a growth inhitory effect on SF126 and SF767 cells in a dose- and time-dependent manner
after exposure to 5-Aza-CdR at different concentration for different time. FCM analysis showed that SF126 and
SF767 cells cell cycles were blocked at GO/G1 phase after 5-Aza-CdR treatment for three days. Taken together,
glioma cell lines SF126 and SF767 cell growth could be inhibited and cell cycles could be blocked by 5-Aza-CdR;
promoter hypermethylation is the important mechanism of LRR(C4 inacctivation in glioma cell lines; methylation
can be reversed and LRR C4 expression can be induced by 5-Aza-CdR. All this suggest that LRRC4 may serve as a
demethylation therapeutic target in glioma.
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