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[(fMZE] BH HTEHEEEED (20-1) HEHE 7 XS LEIRES S ER (NHL) IV
BRI e R S, DAE—25 SR R s Wik, ik fF 55 BilEfi2 S NHL IV (T 4ufi % 40 4],
B 20 A 15 61 ) HBOLAESEARAIE AR B, 20 BIE i 8 e L BEFR AR st BRAL. SR I A s
PCR 7% (MS-PCR) KU (12 5 %1 BEZH BHsH ZO-1 FERUS s IX HRIRAS, IR B ME (TOD)
WSk PCR 75 (RT-PCR) Kl B2 5 %3 HRA] Z0-1 2K mRNA BYEIRTEM . R MS-PCR &:I25 Wik
BILL AT AT 39 Bl L Z0-1 FEPH LA 45717, BHMER R 70.9% (39/55) , XFHRZL 20 I35 2 AEH SALIRAS; IR
Frid AR, A7 AWIEE NHL L 47 ), Horb T 4R 32 4, B 40MIE 15 4], JASTRT Z0-1 FEP AL B
SR 72% F167%, WiEZEFICGHAE L (P>0.05) o TR S B 4008 NHL UL TS5 107 B4 |
T b s S e g TR L (P>0.05) , TS RST IS 22 A Gt B L (P<0.05) o RT-PCR Anll4h
R BILLH Z0-1 H RAL AP G140 mRNA ik, XL ILIY IR Z0-1 mRNA, FME I A A0S A S
Z0O-1 FH 10D (HIE HLRAH KR (1=0.093, P=0.575) ; ‘BHE LR A Z0-1 FEH 10D {H AL IEA 5
KFR (r=0.669, P<0.001) . Z&i 70-1 FN7EJLE NHL o S vk i AR, HR B S5 o v e
AR DG, Z0-1 ZER TTREC BN/ TAras, VIR AW . 7 achili . BUSPEM . VR R A I
PEFTEIT [ HELRILRIZE, 2014, 16 (6) : 619-623 ]
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Z.0-1 gene methylation status and its clinical significance in children with non-
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Abstract: Objective  To investigate the methylation status of zonula occludens-1 (ZO-1) gene promoter and
its clinical significance in children with stage IV non-Hodgkin lymphoma (NHL) and to provide a basis for further
etiological study and early diagnosis of this disease. Methods Fifty-five children with a confirmed diagnosis of stage
IV NHL (40 cases of T-NHL and 15 cases of B-NHL) were selected as the case group, and 20 children with diseases
other than hematologic malignancies were selected as the control group. Bone marrow samples were collected from these
subjects. Methylation-specific PCR (MS-PCR) was applied to evaluate the methylation status of ZO-1 gene promoter,
and the integrated optical density (IOD) was determined. RT-PCR was used to measure the mRNA expression of ZO-1.
Results MS-PCR showed that the methylated bands of ZO-1 gene promoter were found in 39 (70.9%) of 55 patients in
the case group before treatment, while no ZO-1 gene promoter methylation was detected in the control group. With close
tracking of 47 cases in the study group, consisting of 32 cases of T-NHL and 15 cases of B-NHL, the rates of ZO-1 gene
promoter methylation prior to treatment were 72% and 67%, respectively, (P>0.572). The cases of T-NHL and B-NHL
showed no significant changes in methylation rate in the early and middle phases of chemotherapy (P>0.05), but they
showed significant changes in methylation rate in the late phase of chemotherapy (P<0.05). RT-PCR showed that the
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NHL cases carrying methylated ZO-1 gene had no mRNA expression of ZO-1, while all children in the control group had
mRNA expression of ZO-1. There was no linear relationship between the total number of peripheral blood leukocytes

and ZO-1 gene 10D (#=0.093, P=0.575); a positive correlation was found between the number of malignant cells in bone
marrow and ZO-1 gene IOD (=0.669, P<0.001). Conclusions
with NHL, and the methylation level is positively correlated with the number of malignant cells in bone marrow. ZO-1

Z0-1 gene shows a hypermethylation status in children

may be used as a novel molecular marker in early diagnosis, outcome assessment, prognostic evaluation, and detection

of minimal residual disease.

[Chin J Contemp Pediatr, 2014, 16(6): 619-623]
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AE 7 %7 4 W B2 98 (non-Hodgkin's lymphoma,
NHL ) J&— 4 fmi B 5 Bk () ibk U 20 UMM 7 M
L, TE/NLEZ ki rE . m R AR, BT
KA, B%iEH:E M (zonula occludens, ZO-1)
JB T LS & SR O, S —A LR b
FAAHCHNE L, Rk T2 ManfiLm, 59
MUMETE . Al Y, SRR . HERE
DIARSE " H A 5 NHL Z0-1 2K 8h 1 X H
AR BB ARIE . Pl TH% NHL 1Y
R ST R IE 4. ABFIERT NHL L
137 70-1 SERFEA AR,

1 BREHE

1.1 HRMK

L 2006 4F 1 A % 2012 4F 9 A F 3k ke LB
i NHLC VI 867 7% 2L 55 BRI 4
B B UARE U B | S R A 4 35t 1%
RS FRR R AR R IER 12 AR AR R
T L B BESEAS AT 1 StJude W R Gl e 4341
5 B IR B ) ST 1 e 9e AL 20 1R X R 55
I NHL L, 5530 6], 22 25 i, 4R 1~14 %
T 40/ 40 5], B ZHAEAY 15 ). BAAkZHr. Va7
FESIOCHER", AT R IR T
Food o R IR SE A R X S kAN Tl B Btk
rahsWigs. 7 RIE NiE SR (7
SRR, AOIRITE 6~8 JH ) 5 ALST e
PLENRST R8s AT 5 10 7 R B A 2 TR By A 7
TRITHT s IIm R 58 4 22 fifk E B rh e e 4 i
INT 5%, BNERICH R, SNEINGEE, DA R
R, FFEE LA RLE; B PHAIT 6~8
Jil 5 i, AEJRSERYT My Mg R,
Ji e E A B A 7 25 N 45 A0 R b e, U
PEUESLAN / 5B BEH I IR A = 5%, TEAbIT L
e, SO FEIRIT, 3WIBET:, A 47 Bk

TriEskshsmes, HhIm IR e &% 29 ], "k
20, KIWITCRRAAE 16 B, XL 20 FE LT,
BB, LB, FiR1~14 %, Hph S50
PEVE MBI 2 ], SRFEMEMRELLS % 2 B, 48Kk
PRI/ 50 5 1], PR BRSO 4 41,
Y AL IS Z 25 G 1E 6 1], BEE9E 1 Hl,
1.2 BEERARIRE

BT A LB SRR A 1~2 mL, IRAEEE
AR [ 1 B 2 A v R R AR B R
RN B EA TR AN PLEEE T, $2H mRNA J5,

=20°CUKFHIRAE

1.3 MS-PCR i EHEMES 201 EFHFE
WwiEE

1.3.1 AR FEZ DNA I JH Wizara DNA Clean-

Up System ( 3 [E] Pormega 2% W] ) 4 1 #6 41 2
DNA, 45 66 B T % % DNA $2 HUJiT &, A260/
A280 7 1.8~1.9, ARHEFTIME T DNA (&,

132 DNA #EE4  HDNA B A 4pg, I
S EYY), BT pe 85 YIS A9 DNA T ddH,0 =
ZARFA 50 pLs A5 pL HECHI Y 3 mol/L NaOH,
37 C W5 25 min;  BUHT i BC & /Y 10 mol/L & R
30 ul., 3mol/L i it R & 4 520 pL A2 10 mol/L
NaOH 220 pL i 3 it A DNA H, 50~55 C % &
16 h.

133 DNA #i4t ] V-Gene DNA ZlifLid ] &
4lifk, DNA, JINA 50 L %) DNA YEBEAR ( Eluent )
PEML DNA; A 3 mol/L ) NaOH 5 uL, %iRFH
20 min; JMA 3 FRARFH JEK L FE, 12000 g B0
10 min; %R T4 )5 (9 DNA % fi% T 30 uL /K,
-20°CHR-fF o

1.3.4 5|4kt LB B A= R AR R
AR A . WAL S W iR Z0O-1-MSF:
5'-AAAATAAATAGGAAGATTCGTACGG-3', T i
} Z0-1-MSR: 5'-GAAACTAAACGAAACGAAA-
CGAA-3', ¥ 7 BE 171 bp; AP RALT9) Eiie A
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Z0-1-UMF: 5'-GGATAAAAATAAATAGGAAGATTT-
GTATG-3', F iif 4 ZO-1-UMR: 5'-AACAAAACT-
AAACAAAACAAAACAA-3', 34 BEH 179 bp.
1.3.5 MS-PCR  DIBiifbiEif . gifb)s kA4
DNA A, 235 FH Z0-1 FEPH ) H Ak R R H 3
E 1 AT 1S, PCR PN ] 2% B GE e
LUK S5 %ﬁﬁfﬁwﬂxwﬂ SO RRRESLER L
T KA BT B
1.3.6 PCR =M%=  HAT 171 bp HIHALFER
PRV G SR AR A, D Z20-1 BRI 25w e H
FARIRE; A 179 bp JEH JEAb AR Y34 7= 1)
SR IARAS , GE A 20-1 R 2 52 4 E T RIR S
171 bp W EEARARE S P97 38 7= 1) 2571 F1 179 bp EIIEEﬁ
FACRR Y 1 W S A AR A, S Z0-1
LR AR . i T IE W 4 h 58 24k
AL, il ZO-1 FEP 4 H AR i rT A HE 64k
(] i P8 I 1A% 22 G2 2 0 1t 43 A H B 4K DNA D625
FERVME (TODMH) &
1.4 RT-PCR Z#& N B HMAM P 201 EEFKIE
=

K Al MMLV RT-PCR Kit i) £ ( 3£ [E Pormega
oy F) BEEUE B RNA, B T -80 C A7 8 H
R TR, 5l LigfEs AW AR
B2 |l B3 IF A& . 20-1 2 B iiE 5] 9 Pl:
5'-GCGCTGGAGAGAGACAAGAT-3', T iif 51 W
P2: 5'-ATTGACGTTCCCCACTCTG-3', 4" 3 J Bk
KR 179bp. NS ME1Y) B -actin LIiF51 4
5'-GCCCTGGCGTCGTGATTAGT-3', T ¥ 51 #:
5'“TGTAATCCAGCAGGTCAGCAAAG-3', ¥ % &
BEK N 231 bpo SN 51F: 94°CHIAE M 2 min;
94 °C 7 ¥£ 1 min, 60 °C iR ‘K 1 min, 72 °C 4 fif
2 min, £ 25 MEH, BJ5F 72°CHEAEMH 5 min, B
P I HAT 2% BNERERERC FBUK , SEAMT TR,
PLHABYEER / NZ3ER (0D i) %/~ Z0-1 mRNA
K
1.5 Sit=EHH

K HI SPSS 13.0 GEi X Bl A T i t24
Bro THERBEREH A R KR, Al BRI R
K9 ak Fisher #UIHEAIEL (24 n<d0 s3LEHEL <1
B ) o PO PR Z 8] B AH S MR FH 4 AH 3
P<0.05 2= A Geit e Lo

2 R

2.1 MS-PCR#&illZR
55 15l NHL #JLIGYTHT 39 B 20-1 FEH 52
SRR A ISR, BB B 71%;
XA Y AR SABRAS (1) o migla
FACPHME R B 2 R B G T2 X ((=29.55,
P<0.001) .

AT HE R sh R LA 1 47 1 B L, T 40
A 32 5, YT AT 20-1 F B EALBRTE R R 72%
(23/32) , fLIr B 66% (21/32) , ki bl
h56% (18/32) , ALIFJEIAN 41% (13/32) ;5 I
PRIE A28 14 6] (44% ) , A5F 2 BIeT:H Z0-1
FERH I LB Bk 26 (6% ) , H AR
A iR B IR A R A S e e R A (&
2) o WRITHT S AT R ] Zo-1 B H AL
PHPE R LA 22 R G248 X (¥ P>0.05)
S R 2 50 G2 B L (£/=6.349,
P=0.012) . B 407 15§, JRJ7 AT 20-1 FEK H
FAL B RN 67% (10/15) , ALI7 5 N 60%
(9/15) , AkIFdiIh 53% (8/15) , fLIF/EiHN
27% (4/15) 5 WHIR5E S M 15 6] (100% ) , ¥
KA Z0-1 B HEALBAYE . 1Ry TSk Rl
Hit Z0-1 JE R B AL BH M R i 22 ¥ e Ge i 2%
B (¥ P>005), S5yrfaleiezRasit
Y (=798, P=0.03) . T4 (72% ) 5
B4R (67% ) IGITHI Z0-1 R H BLALBH R
R ERTG T 2EE L (=0.771, P=0.572)
2.2 RT-PCR#&MZER

Joa 9 20 ZO-1 FE PR H Ak BH 4 2418 Z20-1 3
mRNA ik, YRR IA 20-1 2 mRNA ik,
W] 20-1 H& K H AR FRVE NHL 9% 19135 97 /i 20-1
FERFRIRDIBR . ALY 4T, NHL L ZO-1
F I LA 85, 20-1 JEREHT L, WA 3,
23 SNEMBME. SEAEEARS 201 &
HEREAEERXSH

A E L A A S8 S Z20-1 JEK 10D {50 H £k
MM (1=0.093, P=0.575) ; 1564 A% i 40
Mu%k 5 Z20-1 FEH 10D H R IEAKEKER (r=0.669,
P<0.001) . $/R Z0-1 FE R H BALFRRE 5 51 & 1 A
YARRLSEICTTAR G, 175 0 e 4 53 DA G
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M 1

2 3 4

171 bp = [<— 179 bp

1 TWHZO-1EFAH g"k’{k:{:\ M: Marker( 600 bp )
1~2: JRGIAL; 3~4 XFRELL. i ) 488 3 FEOLIRYT 1T Z0-1 FEH &
FILfRRAS, X IR 2 R SR

|[<€— B-actin 231

200 bp —>
< 70-1 179 bp

3 EHEME NHL 2)LLIridiEs ZO-1 mRNA &
ET M: Marker (600 bp) 5 1: VA7 HI; 2: 0I5 7115

3. Ayl 4. AWITEWI; 5. XHRZ. BEHILITNIET, Z0-1
R AL FR D85S, 20-1 BERF R £

3 itie
AR I, IRl . R T2
AR 5 2 240 PN 35 R R 3 s A% A4 1) 35 L
W 5 477 PR 20 4010 s e 181 82 8 8 94 190 552 i e Ak
FHENTREM, Hrh DNA HEAL R S 80 m A
PR I —Fh SR 3t (e A& 1 =X P, DNA HTRAE
JETETE DNA WEEEFERBERIMERT T, DL S- i
T Z RN E AR — I Ak A HY BEE AT 5 | A DNA %,
TEHE I CpG AL AT R I ML MEE 5" B I 25 5
—HILELAL, JERL 5- HORM e 7, R AT
AE 3 2 R Ay B PR 21 R AR ARG, R
FEHBFFFIX (CpG &) H BB =8 1
Ji AT S S I e DR R AR T BRI 5 B e A
H AT AT T 2B, 30968 5L PR R 3l Xl e o Y
A6 TT BE BRI i S 2 B . T B RD T BRI T
AT HE A B,

Z0-1 J& 1986 4F- Stevenson %5 A F 47 5 Pk R
SR BT /)N BT 40 1 55 %80 3 e 5 4 v 4 7 TR
), ERRIB Y — DO IR B

200 bp —>

& 2 1@']§E%JLEEE1{){*?§§{{ M: Marker
(600 bp) ; 1~2: ERFFSHIA; 3~4: ERIGHEEFIAL,
Z0-1 FeH AR IZ B LRI TG

I, PR A Ry e — Tl B 10 B e R i 1,
ZO-1 FEFNF A 15 S REARKE 11X 34, K/
122 kb Ze Ay Hogn A A T 20 i IR 1
E 2545 40 i 235 4 5 2 T A M p P L AR
T H. &4 SH3 ( Srchomology3 ) 2543, X Fhak
FILEVF 2 B 2R 8 VRS S A5 B L B Y A A
TR 20-1 25 40 i 6] 38 o S e T 015
SET 70-1 FERTE IR A2 S e 418 )k
B B EES, IEH AL LR SR AL
I SRS, EMREAST R 69%, H
A3 AR 22 G TR L 20, 2 TR 3 R KB
P Z0-1 B FeR RIS Ievged 434k 45 9 0 2% DD AH
%1,

A AR 2L e R U T U 2L i 2 2 P SRR
AR R R R B LTS, N ET &M E
Jo AN NHL'M S NHL 2 L3 A 3095 0 A0 i e 2
—, HRWEMOR T A s MR, BRrlhe
eGP, L NHL /R AR
AR R, WORERR A RIS 24k
Meor i, W RE PR A Ry, JLE
NHL I R F B2 R K, B E R,
LRI R RS ARE, Z28EILPZEE
MBIV B, b2kt hEE2, oA
FR 70-1 HE S A . AR . 5. R
i S 2o P R e A g R AR e Y, Z0-1 FE A
Ji B IX TR 4 Fp S A 2P i Hh S R v e
FALRES, Xt ZO-1 TR AT VE R AL 40207
2R AR AR IR YT A T B Y, AL
2 W T UESE 20-1 3K 3h 1 X 3640 5 A
NHL 4330 S 2 it W1 e AH DG, W] LAE A #I T NHL 3
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ARSI R, NHL EJLERET 20-1 FE 25 H
TRIRA, WEALBHE R R 71%, B FRIKTIE,
P28 JLE NHL ZO-1 [ JE 3+ Xl i L HL
70-1 BRI FRGE, AT 20-1 FEH F R ]
YEHIATRE S — A Sr R E, Z0-1 3L & H ARk
AFE NHL B AR R R, 5 NHL kA ke
FUIMC, AR —FBi i NHL 43 iR, T
YR 5 B 4HAEAL AR, ZO-1 FEP AL PR
Tl EEZE, $ER AN T3S A T NHL AR 2
R, SRR . IR B IR A G2 1 SBUL A
TR Z0-1 FEHHEALIRE, #RTUE AR
sCAATRESR &, T Z20-1 FEPR AT BEAE Nk BE
S 1) W R
E— A A MER LB, A LR )T
mLﬁ,mlglmﬁﬁ%%ML%ﬂﬁ HH
FRBWIHEZ, WIRZE M EORESH, H
SRR ECHT IR, A e 19 SCEET B 20-1 BRI
R EIRAS, $R 20-1 B nT S A PEA G PRI T
#, Wit Zo-1 IR FIEZHF ST X
HEARR A T F, HL R b 0] 356 PR 3 508 1 0 ol 1
%E—ATQ%LﬁofE%ﬁﬁ%%%Mﬁ%
SR, LI A% 2 AR BE B VR e S M T Y 32
Bgrml, 2k PR 2 W A S o v TR A
()56 R AT DL ER B A B e ik, BRI 2% B 384k R YT K
R M IR IR T O R . HATE A DNA AL
SERS IR THAYT MDS | A8k 40 1 1M
MEVA PR B R T 48 ok 0 93 45 1L v A e 5 0
FEBAG— B PR "%, 20-1 R F AL BE S N
JLEE NHL JRY7 1 s (5 A0 — 5T
g LTIk, 20-1 FLH v REAE S JLEE NHL R
R B, JTRCHI . O N BRI . TS AT 2
fiff e IeIgg 52 A R A, O AR S lm RIR YT o
AN NHL 2 H IR R, X s L2
NHL AEf73 . s s A 4 B L, ARWFFEAL
YET 70-1 FE P H EARR S 5 )L NHL SCR 93]
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