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EZH2 MERPEESimA5mA1 200 GFRo1 ik [ 535 i

RIL BAEg #Fhk Lk Bim FEH
()L EERH AL, #d ¥k 410007 )

(WZE] BH e RKEEL R (HSCR) BILSE WA SN I A0 i I #h 28 37 N 732 K al
(GFRal ) KR Zeste [R50 T AZKE[FEY) 2 (EZH2 ) WIRIAKIE, 1T EZH2 782 GFRal J& K i8I
HSCR &t Fe R e A5k BEALIEEI 24 BT B 45 ARG AR A HSCR L, BURZEBES A 20050 4
VLRI 18 B H A LR FE Ma 25 I A 452 FAREIT R L, IRFARVIBRMIRIELS I 2L 8 W E vt iigl . FIH
SERFDEERE I PCR I Western blot KM PILZ5 A4S GFRal . EZH2 BIFEIRKE K A 2 R4 iR 4m i SH-
SYSY 4324 EZH2 s F Ik FIEAPEXT IRAL , EZH2 53 Rk Y pCMV6-EZH2 TTkL, [PXT IRZH 5% % pCMV6 Tk,
KL e IS A GFRal . EZH2 A /K -, 458 SXTIRAIH L, R84 GFRal & EZH2 mRNA FIZE 11
FIRIKOPREAL (P<0.05) , H EZH2 8 HFRIKKTH CFRal H R IEAMAI (7=0.606, P=0.002) . SEAM:XT L
L, EZH2 33363k4] EZH2 B GFRal kKR FH (P<0.05) o 458 HSCR BJLZHAI L0 EZH2 K3k
IKATfESE GFRol RIEAE, WA HSCR WEHFZ —, [HFEZHKRILBIZEE, 2019, 21 (10) : 1033-1037 ]
[ xR ] EREEL; BEAERMEMNZEFRF T2 al; FUE Zeste LB T AJRIIEY 2;

JLE

Effect of enhancer of zeste homolog 2 on the expression of glial cell line-derived
neurotrophic factor family receptor a-1 in the colon tissue of children with
Hirschsprung's disease

ZHAO Fan, ZHOU Chong-Gao, XU Guang, MA Ti-Dong, XIA Ren-Peng, LI Bi-Xiang. Department of Neonatal Surgery,
Hunan Children's Hospital, Changsha 410007, China (Li B-X, Email: xinshengerke2@sina.com)

Abstract: Objective To study the expression levels of glial cell line-derived neurotrophic factor family receptor
a-1 (GFRal) and enhancer of zeste homolog 2 (EZH2) in the intestinal tissue of children with Hirschsprung’s disease
(HSCR), as well as the role of EZH2 in the regulation of GFRal gene expression and the pathogenesis of HSCR.
Methods The samples of colon tissue with spasm from 24 children with HSCR after radical treatment of HSCR were
selected as the experimental group, and the samples of necrotized colon tissue from 18 children with neonatal necrotizing
enterocolitis after surgical resection were selected as the control group. Real-time PCR and Western blot were used to
measure the expression levels of GFRal and EZH2 in colon tissue in both groups. Human neuroblastoma SH-SYS5Y cells
were divided into an EZH2 over-expression group and a negative control group. The cells in the EZH2 over-expression
group were transfected with pPCMV6-EZH2 plasmid, and those in the negative control group were transfected with
pCMV6 plasmid. The expression levels of EZH2 and GFRal were measured after transfection. Results ~ Compared
with the control group, the experimental group had significant reductions in the mRNA and protein expression levels of
GFRal and EZH2 in colon tissue (P<0.05), and the protein expression of EZH2 was positively correlated with that of
GFRal (7=0.606, P=0.002). Compared with the negative control group, the EZH2 over-expression group had significant
increases in the expression levels of EZH2 and GFRal after SH-SYS5Y cells were transfected with EZH2 over-expression
plasmid (P<0.05). Conclusions Low expression of EZH2 in the colon tissue of children with HSCR may be one of the
causes of inadequate expression of GFRal and onset of HSCR.  [Chin J Contemp Pediatr, 2019, 21(10): 1033-1037]
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Je K M B 45 % (Hirschsprung's disease,
HSCR) Zdw i WIS R IE & B iRIEZ —.
,ﬂ\:ﬂig %:‘?E%%ﬁ?f é’émé"élﬂﬂﬁ (enteric neural crest
cell, ENCCs ) TEIRIE R B REPARBEIZA . S5
i NERBE, SEEHEET ZMPLARE T
MWz, WmEReuREgE, FERH T
s, Ak RIS AT . §ek

AR A WESE & B, HSCR & LIS 245 41
LU R AR IR PR M 28 SR T2 4K ol (glial cell
line-derived neurotrophic factor family receptor al,
GFRal ) FbKFBEMR TIERHLSHAA ™, /N
AP SR GFRal JEH 5, B A=/ B E 45
FEAUREAR , AR AR ER I e T SR A AR
firt ) A B, DA T g 2z i 38 v 485 i 22 1D A I S )
Prok Plo IOl GFRal #3562 HSCR &R /Y
AR, HH LA

R Zeste FERIE TR T AZKFEY) 2 (enhancer
of zeste homolog 2, EZH2 ) , &4 H H3 55 27 {i
HiZMR (H3K27 ) AR SIE P A e Ao g, et i
PRI 3 P 41 48 11 H3K27 = H JE 4k (H3K27me3)
A T HLFRIA DU Y EZH2 R/ B B0t
UK BT LB . PR R ST R, H
i 1 45 22 G Tl 281 A0 B 00 e B S b P
{H HSCR L& A7 F EZH2 Fh B B AiA WA
i, EZH2 5 GFRal ik s i #2525 25l 2
UAEIR A HE B, B4 EZH2 5 GFRal 2 i) & 75 47
TEPHE R AR, HSCR &L GFRal AN L ERE
EZH2 RFIAA 57 AW i e HSCR UL
AR 2 I AU A ) LR AEE /N 25 1) %% ( neonatal
necrotizing enterocolitis, NEC ) £ JL 45 i 41 21
EZH2, GFRal ih/KF, KAE SH-SYSY 4l
i 5k EZH2 JE KN GFRal Fik728 4k, #IAE
9% EZH2 Xf GFRal £k A I AR, S HSCR &

1 ARSI

1.1 HRITH

PEHE 2016 4E 3 H & 2018 4F 6 H Fe i JL
SN2 24 1) HSCR SBL AR NS, Frf B
LT E S RIA AR, BURZE B S i 2 A5
. BEFERIN 18 B2 NEC itz F AT
BIL, RPUIBRIRIE L I A LU % A . Wi —
MeiE 2z R G E L (P>0.05) , Wk 1,

F1 MABRILB—MRIBRLE

PE AF (ZNEES B
(B2 ) ®xs, ) @Exs.kg (x£s,cm)

Am ik

XTHEAL 18 13/5 45+23  48+12  58x4
R 24 17/7 48+20 4509 563
iy {8 0.010 0.482 -0.944 -1.412

P1E 0.920 0.632 0.351 0.166

JIT AT SRS (R SR ASTE T AR AL S ST BRIV R
IRIGTE -80CIRTFA ] o AW S L WIR A L B Pt
13RS 51 o3 i A T4 (HCHLL-2016-22) , &L
RIB L ANE R I
1.2 EREAEE PCR il MRNA Rix

W BRI A 8 R E T
AT, RRHZUB R, RO A BUS BFE
HI2 3 W ARG B 14 5 2H 294 B 100 mg A
1 mL Trizol ( Invitrogen, CA, USA ) , AN B D
EIFE TR, RS2 AR 785029 1~2 min,
PL4°C, 12000 rpm & 0> Smin, FFU00E 5 %52
Tt Trizol A 200 uL 5477, ¥k 15 s 215 2
JRCE 10 ming J 5% H B Trizol 1% fill 42 HU RNA
1 SuperScript I reverse transcriptase ik 7 &

(Invitrogen ) #f RNA #5451l cDNA, K H SYBR
Green %¢ ' Y4 b ik 1 A7 52 I 28 3 ## PCR (ABI

JLTCH A A4 GFRal B335 555 He it Prism 7500, CA, USA) , 5I¥F5 WK 2, LIA 3-
B FHL R H M A (GAPDH) - HNSIR, I
B CT A (27 29 g )i E H A S AR 2254
%2 HHNEE PCRKEIWES
HH LR i) PP EE (bp)

GFRal 5'-ACAGGTCGGCGTACATCAC-3' 5'-TTGGGCTTCTCCCTCTCTT-3' 217

EZH2 5'-GACGGCTTCCCAATAACAG-3' 5'-ATTGAGGCTTCAGCACCAC-3' 250

GAPDH 5'-AAGAGCTACGAGCTGCCTGA-3' 5'-ATGGCCCAGCGGATGAG-3' 212

TE: [GFRal] BT MR 2 E IR N T2 0K ol 5 [EZH2] SR8 Zeste FEPIHESE T AZERIEY) 2; [GAPDH] A 3- BARR HimiE bt Uk .
-1034 -
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1.3  Western blot #ill & B Rix

$ 100 mg 2H 2L 4 55 T) S BT R, BY
PRISHZVE T 2 mL B, IFMAE 1%
PMSF [ RIPA i (5% ) (= K) 300 pL,
B TUK BT 4% 30 min J5, K5 AR RRS
Z 15mL ELAE T, 4°C, 12000 rpm #L> 5 min,
SR E T 20CHRF& . BRI
30 ng #E47 SDS-PAGE &ECHLTK, HFFENEGE A
MEERE 3% 5] PVDF B I, 5% Wifs - w50E
P S IR B PHFEEIR 1 h, Il A—3T anti-GFRal |
anti-EZH2 J% anti-GAPDH $T & ( Cell Signaling
Technology, MA, USA ) , 4 CH#¥ & i #, 1x TBST
VERSSS A Z$t, EiRWFE 1 hJ5 2% . H Imagel
ST AT A R B RS 3 AT
A,
1.4 ANHEZBHMmEMM SH-SY5Y 55, 54
K AbEE

SH-SYSY 4l & T =i Bl DMEM 55236 (&
HRZE 100 UmL, 8% 100 pg/mL. 10% FBS)
£ 37°C. 5% CO, 435 F2 78 b 85 350 Wafoxt
BOoE R AME, JF R N 1 x 107/mL,
M VRN T 6 FLAN MBS S rh Ak sl s o, 2
TR A3 2 20, B EZH2 31 363540 FBF R BR2H
B E 3 FATFL. Al Kk 50%~60% A
JE{d TransFast  Transfection Reagent( Promega,
ML, USA ) #F47 ki % 4y, EZH2 3 3% 18 4 % 4y
pCMV6-EZH2 kL, BAMEXT IR 5L YL pCMV6 JFkr .
Yy 72 h JRWURAEM, e ildhde S RNA KSR H
FEARGI
1.5 Sit=aH

K FH SPSS 22.0 4 A7 Edis b 3, TE A 4y
IR TR LI EL + bRdiE2E (Rxs) FoR, 410
HEHBER A ST AR A ¢ K30 AR HEAH T R A
Pearson 15, P<0.05 BRZRAGITHFE L,

2 #R

21 MASZEFALRFEASP GFRal HRIZKEER

R ZH GFRol mRNA 23k 7K -4 % BE 241 B AIK
(0.38+0.17 vs 0.97 036, =—6.397, P=0.005) ;

K 50 2 GFRal 8 2 18 /K F 8 % B8 41 B K

(0.55+0.14 vs 0.99 £ 0.16, 7=-9.505, P=0.003)
JLE T,

X2 el

GFRal — —— - -

GAPDH - W D WD e GES e e e

B1 BMALBHEAAHERBGFROI ZEHRIEZW
Western blot &5 E X541 GFRol 25 1385/ PAR T4 B34

2.2 WHSEMHALRHAR EZH2 RiFKFER
it B 40 EZH2 mRNA 2 ik /K F & % 1] 241
B A% (0.22+0.08 vs 1.29 £ 0.38, r=—11.293,
P<0.001) . X34 EZH2 % 1 32 ik K P 853 1
H % K (0.28+0.13 vs 0.76 £0.09, t=—12.968,
P<0.001) , WK 2, HEZH2 % H Y5 GFRal M
TR TR IEAM X (r=0.606, P=0.002) , VLKl 3,

Xof HEZH R el

EZH2 —————

GAPDH - D WD S G = e

2 WALZLPFARFEAP EZH2 EAFRIER Western
blot Z#E {364 EZH2 5 (4K AKCER T4 R4,

0.8+

GFRal B M £k
(=)

034 o Y=0.773X+0.297
024 . =0.606
P=0.002
0. 1 T T T T T 1
0.1 0.2 0.3 0.4 0.5 0.6 0.7
EZH2 25 FAXS Rk &

B3 HSCRE I FEEBHAEALPEZH2ER S
GFRa1 EARIEKFEHEEES

2.3 SH-SY5Y i fhid &k ik EZH2 Xf GFRa1 &
e bl

EZH2 i$ # 3k 4 EZH2, GFRal mRNA F1%
A FAPEXT IR EIE (P<0.05) , W3 3. Kl 4,
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R 3 EZH2 TRIXABFMAEXTERE EZH2 B
GFRa1 mRNA 1 A R ik K F L8

(xxs)

EZH2 GFRal
215
mRNA EH mRNA =]
BAPEXT A 4] 0.990 +0.010 0.44 +0.10 1.02+0.07 0.67 +0.05
EZH2 33463520 14.300 + 1.054 1.00£0.17 2.41+044 1.11+0.12
18 -21.880 -5.046 -5.333 -5.825
P 0.002 0.007 0.006 0.004

T [EZH2] HEME Zeste FEF B 5E T NIEFJEY) 25 [GFRal] 8
AN IR R 2B SR A2 AR al

o
o b
£
G &
N &

EZH2 e —
GFRal e —

GAPDH il -

B 4 %53 SH-SY5Y 4HBEjg EZH2 K GFRal1 EA R
i& HJ Western blot &% B EZH2 i £ iA 4 EZH2. GFRal
UK TR B

3 i

JE o 2 L s i 22 FR R (glial cell-derived
neurotrophic factor, GDNF ) T HAZAK GFRol FIEE &
PR 25 12 UK RET 5538 52815 ENCCs 72
BN EBIE Bt 2 2R Gead B v a5k SR R,
5 HSCR &4 & R b ™, GDNF REFES
PEHLE GFRol 454, SRS RET 58T E 51,
3 RET Wi fk, #FMS RET {5538, S35
— AL N IR AE BE . NI & #E GDNF &8
FE T A BT g U GDNF/GFRal/RET 15 5
i B K HSCR & AE B9 225 A, o HSCR
L GDNF J RET BYFRIA G 5 HIL R R AE %)
M, 29 50% 1) % P HSCR & 15%~20% 1)
& P HSCR & 4 RET 3 [ %848, HSCR & L+
EAINE 24 90 Fh RET JEF 2848, AUF65E LA |
i) SCERAE | /N BER ARG . X B 58 AR HUTE 43
AT RAFE N G X3k, KEB4 50 RET 8
H 2 g "%, HSCR & JLH GDNF 3 [H 28 48 2Ky
0.9%~5.5% , "] 5l AL AT 5 RET LR 28 A8 A7

HarE A 2] i GDNF 2R 2454 P21S, RO3W |
DI5ON, T154S. 1211M, H p21S £ F155 Bk
fif RO, AR TR AR A ISk YIIE
PoESE A4l GDNT PR 28745 2 S8 HSCR &4
it % HSCR 2 )L GFRal F:H AT, IR %
PRIZHE A7 AE 278 U2 Rt , HSCR HUL GFRal
PRI B — BB . AR &M, HSCR &
LR 25 i 4 2109 EZH2 1 GFRal ) mRNA Fl14E
HRRAKTF BE T IR, H o FEARAK
SR IEM G, B EZH2 FiA AL, GFRal 23k 6t
PR, AR BRI A SH-SYSY i
ik EZH2 JERE 3 LH GFRal ik, DL 45
VEHAZE P2 40, EZH2 7] B 2181 GFRal %
IR EZHF, HSCR BJLW AL M4 2 GFRal
FIAARE, THES EZH2 IRERIL A X, AN
HSCR L GFRal FibA B Heft 7 i .

MLARESR, Bk M2 (4 5 56 T 3] EZH2 J2:
ISR K B MRS R v i B R P
EZH2 #5570y B B #0228 22 G0 mb b 2874 200 1) dle
= " B JCH AR R HSCR LG AE 45 i 21
ZUNAEAE EZH2 KA, AN A JIIESE T
X, ARG T HSCR HJLTFAE EZH2 FA AL,
A2 HSCR BRI FHLE H RN, et
F Pax3. Zicl. Sox10 2 £ Uk 4 i A < AT 2>
(Rt sk R 2 FEMZ RSN A B, Pax3
Fl Zicl B M 2R AT, T Sox10 RE4E R #i 28
SN Z DR, HEAh, Sox10 5 Pax3 AEAHTLH)
Y, 0% RET #35% ., {H Pax3. Zicl. Sox10 HY5H
KAWL RMEREMER 7. AMRELEHR,
TERN 25 40 52 75 5 ) Pax3 (58 k& S BUR
S BRNS 2 FNBE S, FE PR R U A M RS 7R
H Zicl MERIBZEIH] . 75 AR H AN USRI
HE R I Sox 10 195 2238 5 I 281 i kA
S NEIRR & B i R EZH2 BE L1 Pax3 .
Zicl, Sox10 % K (Y 5 3l X 2H 25 11 H3K27me3,
P H ik EZH2 @ BR /N B 3B Pax3., Zicl |
Sox10 H H F Ik 1 3 Fhimr, M2 19 240 M 50 W ik
W U DL EBFSE S EZH2 fR E ik 2 5 HSCR &
s 1) o3 AL EE T — iR . AR 38 2o TE 5K
EZH2 ;& GFRal ik EER A, i HSCR &
JL GFRal kA e 424t T ke, thilk—L5g®E T
EZH2 k#1525 HSCR &R H5r ML .
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YT EZH2 W) H ROV S A 41 8 H3K27
HHJE Ak, Rl R R A 5%, Rk, FRATT AR DU
EZH2 f&i i3 8 GFRal 2 35 AH &3 il K 1 it 2
ik, JEE#E FE GFRal Fik, {H EZH2 40
[l ) GFRol &3k AH A il 72 A4 HATAR AT,
XASEAM T BRI AS B 2 Ak 5234t
G B BAEX GFRal 3 ) A 77 s X 4%
HALEIIHT, IS5 BEZH2 BRI G5 R 738 X,
PIHAHE Y EZH2 ¥R 0] A9 GFRal A f0| K+, 0k
— LSRR SCER ) HSCR T &0 2T

g L prik, S5 RER 1IN EZH2 W] fig 2
51 GFRal £IEA L, Kk HSCR Y EHZH A,
B EE T HSCR 19 H 22, S HSCR AT %
BET B DIRE A

(& % x W]
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