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VF B ANESR L p73 AL A AL R AL LR WSS

RAZ' EWF° KXK' AR BREIE' B4 EMR' ZFRAE'

(1. FFM K FH—W B ERRDILIMEE, #Td #5000 450052;
2. HMKRFE _WEEREZF, Td AN 450000 )

[(FEE] B8 SHPrERE R L p73 ZR A REL . R PR RIS R = E Z KR,
Fik YL 45 BB AN B OL e AL, LIRS sl B R R P2 i M L AR DR LY 15 1) (CHEBR
JilR A S ) LT X IRA , SRAEPZLLIESNAIL, 18 FSCHDEE i PCR (qRT-PCR ) FIF JLALRR 1
PCR (MSP) iEAG p73 FEPR % 5% Rk K H A s H BAIRAS, IR WiR B4l p73 H N 5 360k 1 M 5
G RGERISE R, K p73 FEP ) FF A6 G SRR 52, 2558 I HIZH P p73 mRNA AR RA R (3.2£0.9)
FTXHRAL (162 1.1) , ZRAGIFE L (P<0.01) 5 FEfiI4 p73 K HEALHTERR (20% ) (K TXF R4 (73%),
ZRF G E L (P<0.01) o Fhildd i B ALk p73 mRNA (AR 2635 5k THE 64k p73 mRNA AR 215
7 (P<0.01) , HARTXRAH AL p73 mRNA AT RIARE (P<0.01) 5 FEFFEAL p73 mRNA FYHHXT A
WA 2ERGITFE X (P=0.810) . £ B4R b p73 FER S 3hF00 55 H 3 bR HIE A
TR HAZ—, IS BRI A R RA G, BAER SR p73 JEDE AL B R ARIR AT v B e M 2k
A, FsOT it B 3Rk 5P AR A . [ PESRILBIZE, 2013, 15(8) : 638-643]
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Relationship between mRNA expression and promoter methylation status of p73 gene
in peripheral blood among children with Wilms' tumor
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Abstract: Objective To investigate the mRNA expression and promoter methylation status of p73 gene in the
peripheral blood of children with Wilms' tumor (WT), and their relationship. Methods  Forty-five children with WT
were selected as the case group, and 15 sex- and age- matched children (without malignancies) who visited the hospital
for physical examination or other reasons were selected as the control group. Peripheral blood was collected from both
groups. Real-time quantitative PCR and methylation-specific PCR were used to determine the mRNA expression level
and promoter methylation status of p73 gene. Their relationship with clinicopathological features and the effect of
promoter methylation on mRNA expression of p73 gene were analyzed in the case group. Results The relative quantity
(RQ) of p73 mRNA in the case group was significantly higher than in the control group (3.24+0.9 vs 1.6+1.1; P<0.01).
The positive rate of p73 gene promoter methylation in the case group was significantly lower than in the control group
(20% vs 73%; P<0.01). In the case group, the RQ of p73 mRNA was significantly higher in children with methylated
p73 gene promoter than in those with unmethylated p73 gene promoter (P<0.01). In children with methylated p73
gene promoter, the RQ of p73 mRNA was significantly higher in the case group than in the control group (P<0.01). In
children with unmethylated p73 gene promoter, there was no significant difference in RQ of p73 mRNA between the
case and control groups (P=0.810). Conclusions Aberrant promoter methylation of p73 gene in peripheral blood is
one of the gene expression regulations in children with WT, and it is related to the onset and development of WT. The
p73 gene may play a role as oncogene in WT patients with p73 gene promoter methylation and mRNA overexpression is
associated with promoter methylation status of p73 gene.

[Chin J Contemp Pediatr, 2013, 15(8): 638-643]
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B REAIAEIRE (Wilms' tumor, WT ) J&/N L&
AN P e N iR B = N E R 20 B N U1 gy e 23
BIGIT CBUS 3 B BT AL, (B HIR T R
1 R R R AR (R Y ME s, PR e R — 2B
R R AL AN 3K 3 A R IR YT I AR IH &Y
TR S BR T fe 2=l oh, KMWmLl
Al BETE M 2 At B i SCHEAE ], DNA YA
2 300 1 S H A 2 I R R st A 2 1) 2R Y
2%, IR EE N PRI, PO i S Y
FATTRES SRR ", WT #BJLAMNE I p73 A
LA RS 5 7 S5 338 AKOT-AH S PR AIT 9 76 [ Py ok
OB D, A SCHLE i SO 2 i PCROFTH 3%
fE4E 5PE PCR Al p73 BEP 1 mRNA ik 7K Pl
HEALRE, ot & Z R KER, DN E
WAL 22 A BE R T WT 1 & AL, A AR
B AT SR A SR
1 BERSFE
1.1 kRASFAIG RIEIE R R
JFEH 2008 4F 10 A %= 2012 48 1 A AFeBi/MIL
HINBHZRBRIZ W WT 1Y 45 4] 58 LAE s )4
Hor 529 ], 216 i, 4F % 3~60 T H 5 K
NWTS-5 ( & [E WT W5 BMELL ) dE17Im IR 2011«
I ~ 18300, T~ IV 15 6, AL BiG
R 37 4, WiaAS R 8 6. 45 Bl ILF, 9
Sk BUAE 22 20 461], A0 25 B, AR EL AL RS 6 il
MAERE 6 1, R (& RSBET:) 56, Rk
B[RV AE TR e e 2 A G A mle /N LB R 12 w2 el
FEBEIRIT PR . AR VCECAY JLEE 15 6] ( HEBR

JETEBRRE ) AE T IEL .
1.2 Fi&
121 #ARE Jir A B LERAE 2 mL AM A

I, & T EDTA HLEEE P, $2 B0 &40 A
B RNA IRAFIR, 02385 T -80°CHRAT
1.2.2 XA ZALE RNAiso Plus ( Takara ) ; Il
WL HHEBGAR & (Takara ) 5 203 % 4R
& (Takara) ; #UH3) Taq [ ( Takara) ; SYBR
D6 E iR ) & (Takara ) ; EZ DNA Methylation
Kit (ZYMO) 5 W JE 5 ¥ [ (NEB) , H & il
RNy B = oy A o, BALER LB B PCR Y
( Applied Biosystems ) ; 7500 Fast Real Time PCR
( Applied Biosystems ) 5 BAIMIIEEEETT (Thermo
NANODROP 2000 ) ; GDS800 BEMZBLIE 2245 (UVP)
S

123 314 Fras¥m EA TARRA AE R

p73: L3 5 “AGCCACTTGTCACTCAGAACAG-3', K
% 5'-TCTTACACGAAAAACACGGATG-3', H Bt K
B 124 bp (1 H¥EA TGT) o B-acting % L
mk ", F W% 5'-GATGAGATTGGCATGGCTTT-3',
T % 5'-CACCTTCACCGTTCCAGTTT-3', K Bt K
J& 100 bp, p73 H AL (MP73) . &% C#k Y,
I W% 5-GGACGTAGCGAAATCGGGGTTC-3', T
i 5'-ACCCCGAACATCGACGTCCG-3', F Bt K J¥
60 bp; p73 AEH K4k (UPT3) . S E kY, b

% 5-AGGGGATGTAGTGAAATTGGGGTTT-3", T iiff
5'-ATCACAACCCCAAACATCAACATCCA-3', Btk
& 69 bp.,

124 FHEXLZTZPCR  FRAET 4°CH KA
fift, RNAiso Plus #£HUE RNA, 22400 66 EE )
REAHRE KO, B EHEE e B VR RNA S8 %8
WA S A 1 cDNA, RNEScE: (1) JEpHE 4
DNA B i 10 pnLIA R, RNAE N1 pg,
42°C 2 min, ARFEK EARFERH 2 min; (2) x
BESERBE: 20 wLAKZ, 37°C 15 min, 85°C 5 s,
4°C o, JTEEFTS cDNA FEH)E -20°CHETFE, qRT-
PCR: VK LFCHE, REGICHST, VAR 20 pL,
H & 3 wl, p73 & B-actin I, FiiF5]
Y408 wL (10 pM) , R 2cMF: 95°C 30 s;
95°C 5's, 60°C 34 s, 40 MEH; #fEHZE. 95°C
155, 60°C 1 min, 95°C 155, 60°C 155, LA F{AZ
e B 24 P i BE LR A5 06 7 ¢

125 FHAsFH PCR  fifk DNA: Iyt
PR A $R B S PR IR AR T g DNA, 585060k
JEE T 5 o4l B T, B 500 ng DNA $22 B 156 B
FIATRACBM, BRALIS DNA g 4l Kk B )t
F 80 CI-1F o MSP XA %K 25 L, Hrpsifk
DNA2 pL, L. TG4 05 pL (10 uM)
R ZAE: 94°C 2 min; 94°C 30s, 59.5°C (TM)
5 63.5 °C (UP73) 30s, 72°C 1 min, 40 MG
72°C. 5 min, 4°C o, HIEALEEFME PCR P=¥I7E 2%
B NE R BE I R UK, FEBEIE ARAN L AT AR
FH CpG H JE 6 R WG 1 1 5 41 8] 1Lk B 410 i DNA
SR JEACBH X IR, 2 B TRk A IR, RS
CHFE bR e (A W 38405 [ R S e 3G 7= Py o
H LA AR B AL 5 | W 38 A R e R 3 7= 5 AR
H AL R E b (A JEF SR b5 D e S 3
7/

12.6 FiiF Wi BE T TS E AL A RIERE
SERAHSCTIS ZERE, FETRGIC S AET- B, i
Fic ke BEVTI RN BE VS, #R 1k = 2012 4
11 7, BEVIETE R 13~42 4, SF 3R 5]
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206 ), BEUZ S MIET, H5E kT .
1.3 FITEHF

FH SPSS17.0 42 it 43 #7414 4 b PR ECHE , 11
RIS + bRiEZE (x+s) Fon, AR
K FH R0 ST 7R 1) ¢ A6 56 5% Mann-Whitney's U £
¥ THECEORI IR KR, A Fe SR R,
P<0.05 hZERAGIHE X,

2 #R

2.1 WWHNNEMIZE RNA HEE

F, Pk &1 ] DL 18S Fi1 288 4577, 28S ZRJE AN
18S (I, UERH RNA S8R ls e A260/
A280 fHR T 1.90, il RNA Zifidm. WK 1,
2.2 T4H p73 mRNA X Rk = L&

JRBIZH p73 mRNA AXFFRIAE (RQ ) W&
TR (125504, P<0.001) , WLEI 2, %1,
2.3 WA p73 EEEFHTHEMRESLLE

9 B 41 HH AL BHME SR (20% ) o 3 IK T ]
H(73%) ()'=14.400, P <0.001) . U & 2~3,
1.

N1 N2

Cal Ca2

28S

185

E1 AEMESIEE RNA BRE NI, N2 43ifks
2 fIXTHRALLEE; Cal. Ca2 20l 2 IR HIALE )L, N1, N2,
Cal, Ca2 ¥JH Bt 28S il 18S %47, . 28S A& 5¢ /& 18S 457l ¢
FERIWIAE, B RNA 523 M X0

F 1 WH P73 mRNA NEXRIZERBEMLRES

N mRNA AR B %
ol i (Ges)  [H1(%) ]
Xof A 15 1.6+1.1 11(73)
NAEE! 45 3.2+09 9(20)
1F) 18 5.504 (14.400)
Pl <0.001 <0.001

2.4 Jx{BIZED p73 B9 mRNA RQ {&. FELIRE
SiERERMX R

WT B JLIM  p73 mRNA 4 RQ {EAENES
AR R TSR O T LR, 22 R g
B (HP>0.05) ;5 MAEMIER/N GRS
JEL A A TCIRE RS L IRYT i A T T HRA,
ZSWE ST FE X (P<0.05) ;3 (EARHEAE I A
PR TS, p73 AL B M R e 4 ] He s 22
SWTG I FE L (Y P>0.05) , B IEARA
& IRRGERITC I . L3R 2.,
2.5 p73 EEREMRKSSE mRNA RQ ERX R

W5 20 H 3L 4k p73 mRNA (19 RQ {8 5 4 H 31k
p73 mRNA 1 RQ {H W2 RIA Gt # L (3
P<0.01) o JRBIZHH FAL p73 mRNA (9 RQ {8 2%
TR (129.534, P<0.01) ; JE 34k p73
mRNA [ RQ {E7E B4 Fxt B4 ] b4 22 57 65
T2E X (1=0.242, P=0.810) , UiBH WT £ L1
W p73 K F IEARIR S S5 H mRNA 1 RQ A X
L 3,

5 0.8
4_ a
bl 0.6
o ol
2 4 ¢
= 0.4
gt S a
o e
= 14 = 02
0- 0-
XRRAL R4 XTHRAL AL
A B

B2 ®AEp73 mRNAKBEXMNRIEE (A) RREWL
RE (B)  a: 5WHB4UMLLL, P<0.05,

N1 N2 Cal Ca2 IVD Control
bp UMUMUMUMUMU

100 —

B3 WAHp73 EERENRSHKE M: FHAK
W U: JEFIEAHT; N1, N2 43103 2 IR BRATLTE; Cal,
Ca2 43R 2 Bl I L; TVD: HSEBHPEXT R, Control :
2 XTI, 4 B1JL3E DNA Gk 5 53 B p73 H AL | Fnl B o
en1yhg, o N1 JLEEAA M 4417, BT p73 3 3l FIX 58
AR N2 JLEE M, U S HEL, Ui p73 8 sh 7 X E6 45
LA ; Cal SBILM., U Z&A B, UiAH p73 Ja o FIXE o
etk Ca2 BULAT U LA, BT p73 JA3h FIX 8 2R
Ak; VD AU B M &7, p73 B sh FIX 524 H 3E4k; Control
EEFKEIZ AXTIE, JeAa L,
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*2 WT EJL4EMmAF p73 mRNA B RQ BB ENREEERERINE R
i RBERE [ mRNA (xs) i P ||HOERBER (6] 0] o f P fii
PE5)
% 29 3208 0.029 0.977 7(24) 0.297 0.586
L 16 32+1.1 2(12)
AR (%)
<3 32 32+08 0.293 0.771 5(16) 0.548 0.459
>3 13 3111 4(31)
Mg K/ Cem )
<10 36 3.0£09 3.267 0.004 6(17) 0.425 0.514
> 10 9 3806 3(33)
Il 73 HH
I~1 30 3.0£09 2.621 0.012 5(17) 0.156 0.693
m~WN 15 37+08 427)
ot T
FH 37 3109 2.582 0.021 8(22) 0.010 0.922
UH 8 37406 1(12)
MR
T 39 3.01£0.79 12.126 <0.001 7(18) 0.108 0.742
H 6 4.65+0.12 2(33)
[INERE2lc]
G 39 32+1.0 0.295 0.772 6(15) 2.031 0.154
H 6 3.1+04 3(50)
bepag =]
R 5 4404 6.691 <0.001 0(0) 0.352 0.553
B 40 3.0£0.8 9(22)

%x3 p73EE mRNA K RQESHENLREXER

(x+s)
el Bk Wk eI i P
popiEE| 15 1.2+0.8 29+0.6 4.091 <0.001
R 45 39+0.5 3.0+0.9 3.871 <0.001
tHH 9.534 0.242
P14 <0.001 0.810
3 itie

p73 KPR p53 BE K G AR A, Gl A
[l Ji ol 75 SR B M B 42, WA+ 2 AR
[ (S, v © R i ) B 4R R AT pT3 ac
p73B . p73y. p738 . p73e . p73L Fl p736,
48 Bk TAp73; N K % (¥ 8 #22 /K & A Np73.
A’ Np73. A Ex2p73 I A Ex2/3p73, #i5iH N
DNp73 B A TAp73, X S8 AU 7E A2 i Jgg 1 firk g
MR A 2k, B TA T AR UYE, TAp73
55 p53 FES R AR A M JA T 55 75 1h EAA AR B e
1M DNp73 WP 4y 5 p53 &5 22 00k, RIS
p33 AR A A9 Ty g, DNp73 Al 38 i BT TAp73
5 p53 By SIE R, W 5 S AR T AR
SN RE TMBCEER Y, HATAH DNp73
FREEDIREALEIA . (1) JHshF3egeplml, B

DN iV AU a] 35 254 TA WAL HARSE R I 351,
RIS (2) REWIEMALE], B DN A
5 TA WA SRS S5 G UR TH IR AW
KRR TR, fEFLE . . B,
hlie . INEVE . BENOE . R . SRR L
B P e A5 2 AT RGN 2] p73 FE IR A i e gk
It H 590 N AR A Y, Douc-Rasy 25 1
9T 2 B AE 22 Fh oo 40 B ik A g el 20 b, AN
JE I S A SR BRI K #AEAE DNp73 1y A3E
Ishimoto %5 " i 5% & I DNp73 J& i & v p73 &
PR IR ) FE 2B, 7R M i) Rk W 8 T
Concin 45 " JF 52 DNp73 VU7 B Siiges vh 285 B0
ik B, FENUAR XD IE A pS3 A dl1EH
5 LRWEARRE, ABFSEEXT WT, HBF5EX%Hh
HREI, 55 BR WT BILAME LT p73 mRNA ()
RO A 235 & T IE % 0 IR s Ui p73 JE1K
TE WT LA i v (% 235 7] GE LA DNp73 &L
F; ot &I, WFIZL T p73 mRNA () RQ
(RS . PER A eI R 7 AT A 25 5
Pt S MR RN . GRS L R
S A TCIKEL RS R A T T R 2E A G
TR S WA IR MR B3 N, p73 mRNA
1 RQ [EA Y mka#, Uil p73 B AT HES 5m 2
JFRIATE . BEHEAEERS, ATREALEI . (1) E2F-1
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AR 20 M3 5 O A 2 Fh A i R Rk, i p73
YER B2F-1 B SR Bz —, W8 E2F-1 5%
£k ", H Ozono %5 " BFSEUESEAE A2 IE B LT
Aedupurt, TAp73 JHEHE S FfE7ER) ERET3s AEf%
IV E2F () 58 3Rk, T TAp73 5 p53 Al REE
[f]_I-3% DNp73 mRNA f3%ik; (2) DNp73 WA
B TGF-B {5518 2K PAI-1 F1 Collal ik,
HEI S S A0 AR E AR P

p73 AT S R 5 ps3 7E il v i 3t m) 3%
KPR BT T p73 Fe A U XL
R, BRI 1S p73 B4 220 5 S p53
[, p73 AR EHRAE, Wi g4 G
B R S AE Y Ok 2 IR R, p73
KR 817 CpG 5 1 535 H S A 55 g 1 & A= % 1)
A, Tha 25 PIESE p73 BEH S 3 FAEICEN S
Hi P AL Pei 5 U HRGE AR EE AT &0k CUR
W p73 JER B T F SRR T A B
ik aRWESE M RFSEIESE p73 L B Ak AT AEAE L
B 2P P I 0 R M b A0 i I Y %
W B EAE; Abd El-Hamid 25 "9 E52 p73 3
DR Ji 3l 9 S5 Y A 2 ) BN 2 Ik 2L 400 i 1
MR TG 5 Saito 55 U WF 78 45 5 R p73 FE TR
EB 8 A O B b Ak, JFATRE S HUE R
KA Ke; Zhao 55 PV IE W BEHS A R W LA AF R
p73 FEH A L S R SRR IR TR, H S
B EBEA R ; Daskalos 25 P AN 7EAE /N
JitidgE v p73 L P2 J B 7 IR SR L T BE AR T
DNp73 WA A Fe ik, A ¢ WT B35 40 A 1
p73 FE R H A AR OCHGEEL D, ARSLIRZE R R
WT BJLANE LA p73 B AL BH R k20 % i
2, H AL PR SR AE S i R 5ORHA] 4R 25 5 1
TG X, X5 Daskalos 55 PV 25— 3
it —20 3 AT & 3 1 20 v HE 4K p73 mRNA B9 RQ
5355 TIEW 34K p73 mRNA i RQ i; &AW
HAL B BIZH T p73 mRNA 9 RQ {8 & & TiEH
STRRZE, MiAE B4k p73 mRNA B9 RQ {78 P4 ]
E S TG E L, %S5 UL AL p73 A
16 WT Hpn] B8 47 189 256 IR (%) # €, o i 4 5 ) B
24 p73 mRNA 1 RQ (H2: 7 AT HE Y P73 KA 2
IREH K. 45 G290 7 PCR AT Bk 2
p73 FEHTE WT LA i S B B ek, nlRg
ML g p73 FERE 31 CpG B Al AH X FY JE AR
AMEE DNp73 WA Y R IR AT A2, TAp73 fi2 ]
T DNp73 HLIH TR 1 g9 4Twk, BoAHidn
HOPA T BB RN . BEAMNAS SL G A K BT B4 rp
34k p73 mRNA (19 RQ {E L E K TR H4k p73

mRNA ) RQ {E, XAl AER M THAS /N, Mgl
Z AV REAS 5 4 25 S BRI I AL BB IR IT 2L, A1 1%
THEREEA R SIRABIE

gi ik, WT g JLAMA I p73 55 H AT fig
PADNp73 WRLSE 2, J3 31 [ 57 Y 3R A JE 2k
WERIKHNTTNZ—, I+5 WT B L RA K
oA HAEAL Y p73 JEINAE WT A Rl B8 5T 25 i
P f 0, B sRoK-F 895 B2 30k 5 H AR S
A Ko pT3IEARRA BT WT B2 W K AL R
J7, AR p73 ZEH B 50 AL S WT &R
K JERRZR, e 0 A L Y AR 2 oA el S [
Kik, HABAFHN RIS

(& % x k]
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