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(FP R DR A IR 5t A R £ (0 BT 2 TR SR, K7D 410008 2B A 2R Bt - W R R R EWEIUT, KD 410016)

FE AR 14-3-30 SERE FIEAL A0 SR Rm TR IIAE R, LA 75 1) S R VA LR 25 451 0 e T 8 M A 4 R BT
W5, SRR AL R Sk SR A i B = R N (MSPYRS I 14-3-30 BE IR H AR R A, 00 s BB Al =0 R Y (RT-PCR) K I
14-3-30c mRNA ®iL, G F LR 14-3-30 FAPERIE. S5 RM, SEAIR 14-3-30 EFEAF M. Aes

AL AT AR HEAL IO B K7y 0 4 65 59 BRI 12 1), IE%

SR BB AL A e 4 TR LA MR TR LA K90 K20 500 D 7 Bl 18

fil, B 14-3-30 3R H AL AR BB 2T T 10 S I 2 20(84% vs 28%, x°=28, P<0.05). RT-PCR Fl R4 234k 2 YL
s R IR 14-3-30 FE N 52 A F AL AU SE A TE 14-3-3¢0 £IE, A 5E4 F AL A SREAR 14-3-30 FI8 B3 1K,
14-3-30 LR LA 55 0 R vk L 45 S B R SR I PR 0 ST IEAE G . WIFFT R0, SR 41 21 14-3-30r ik DR A7 v A P
1, 14-3-30 JE N AL S5 14-3-30 RIEFRLLBK, 14-3-30 FIAACOT 15 B Ik L 45 Fe A8 K LI AR 23 S AH .

KR SHMHOR, R ELE, FEREEE, HEA, 14-3-30

ZR49%ES Q5 R73, R76

B4 I ¥ (nasopharyngeal carcinoma, NPC) /& 3
V| P 7 b DX L K — Rt R, RO AR T
Byt S i, 7 g 3R N R AR i AR
{H NPC [ RFHLEIVIAAE 2. MR 2 N2
5. ZHBIGE AR, IRk DA ) e AR
HE DRI R 5 A2 e e A2 5 R R B B BT, i ot e
1% W8 #% 1% (deoxyribonucleic acid, DNA)FF LAY S g
R R W EENL . —, EEZ B
R bR R AR U2,

14-3-3¢ J& — P 3 B (1) 40 5 470 5 s e
% p53 ELHEEE SR, T HAEIE SBtY 5 p53 7S
P, I G2/M SRR SOR 4 R U A A A A
ERE. BHRY], 2 AR FL IR .
SRR R R e A R B T 14-3-30
SR BAEAE A B, IR B RIB K /T
U, 25 MR R R AR ED, (HAT K NPC 14-3-30
L DAL 1) R B ATE SR LA

Yang W5 Bon, LI 14-3-30 IR IARE
g 41 1) NPC 41 J Bk (1 44 20 AE A R4 P B0 R
$¢718 14-3-30 71 NPC 1 AJ fig R 3& i I A 45 BUp
PER. v R R AR S Re 2 1 o 4 2 o R S =5
O ) A A 2 E ORI, NPC 2128
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14-3-3¢ RIEFFAR / GRS, FEAEN 14-3-30 Kk P
% / GRR AT R BE PR F R ANAT O, ASHIFFUE b AG il
NPC 2RI SRR AL 2] 14-3-30 JER H 5L
RSB ILRIEAKT, 8T 14-3-30 T 3L 53
FIL M NPC I R BERFAE (1) OC &R, 7R 14-3-30
R F AL AE NPC &35 P 1 1.
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KEFWFE L B B B R 112, [/ N AL bR A5y
h 34, il T R AR S 1 2R A e X R Y
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MSP). i ¥ % - & W 8 X & B (reverse
transcriptional polymerase chain reaction, RT-PCR) I
TS AT, DT IRIRR AR Z i B FESE, f
MR 20 2R Ao A i R A i . PRI FURT &2
(R PRI A 08 TG 5 PR 22 5 (2 K5, P> 0.05).
1.1.2 A EWARE. SRR DR AR
— LW H Sigma A A, DNA i #2 iK F &
(Genomic DNA purification kit) A1 DNA Ziift ik 5 &
(DNA Clean-up System)J [ Promega A F], #%Hit%
I (ribonucleic acid, RNA) $h $2& ik 7] £ Trizol 4 H
Invitrogen 2 ], ¥ % 33X 7 & . DNA Marker.
Taq M)t A Takara A7), /NRITN 14-3-30 H00f#
Pk AW EAR L EIDR g6 Pl A
Abcam A ], BIVHT 2 G 20 23 Ak, 27 B oA A 7
fr(UltraSensitive™ SP)FI DAB i (1,711 [ 4 #3225
EMFARTFR 2.

1.1.3 PCR 5|#). 14-3-3¢ cDNA RT-PCR # 4 5]
Y502 BOCHER[7],  1E M) A 1) 5 10 40 53 00 A
5" CCTGCTGGACAGCCACCTCA 3’1 5" TGTCG-
GCCGTCCACAGTGTC 3', ) K J&¥ 4 398 bp.
SN P B R H o B B & B (glyceraldehyde
phosphate dehydrogenase, GAPDH) cDNA 1 & P %}
H, H RT-PCR ¥ 14514k ] Primer3 v. 0.4.0 5|
Wt AT AT RO, I R ) S T80 43 i A
5" GTCAGTGGTGGACCTGACCT 3’ #1 5" TGAG-
GAGGGGAGATTCAGTG 3/, 74K &k 400 bp.
14-3-3¢ JE D5 MSP 9714 51 ) )7 511 2 OSCHR[7]. 97
i P EAY, DNA v B 1) #0515 190 510 43 il 4
5" TGGTAGTTTTTATGAAAGGCGTC 3’ Al 5" CC-
TCTAACCGCCCACCACG 3', =K 104 bp;
PR AE T AL DNA F B IE ) A ) 514900 1 41 43
Wk 5" ATGGTAGTTTTTATGAAAGGTGTT 3’ il
5" CCCTCTAACCACCCACCACA 3', WK JEH
106 bp. PCR 5 |#)Z4E Takara 2> & 5.

1.2 A%

1.2.1  MSP £l 14-3-3¢ JE K L4k MSP i 2
ABAWMT . a. BIEKRALL 10 mg, =K
Genomic DNA Purification Kit & 7] & 15 HH $2 B 3 [A]
41 DNA, 1.4%ZE IRHH 5 ri k&l DNA 58484k,
—80C fRAF# M. b. FRMHE DNA: 2 pg
DNA FiBe T 50 wl 7K, N 5.5 wl 8 i il 1)
3 mol/L &4 AL4h, 42°C A& 30 min, FFIIA 520 ul
B L E K) 3.6 mol/L pH 5.0 [ =3V % /2 4k A
10 mol/L &M 30 wl, A% yih 7 5% kOt 55°C /Kif

16 h. c¢. DNA 4fift,: Z:}{ DNA Clean-up System
A& U REAT DNA gifl [, HET 50 ul K
1, —80°C {74 M. d. PCR ¥#4: 25ul ) PCR
SRR R AR UM ZEIK 17 pl 10 x B PR
2.5 plv dNTP 1.0 wl, I EEALEAR AL B RS |
Y% 0.75 pl, DNA iR 1.5 wl. MgCl, 1.50 pl.
PCR W £/FU0 R : 95°C 1iA: % 5 min J5 A Taq
i 1.5 U, 2R)5 95C &M 30s, 59C iB kK 30 s,
72°C AL 30 s, 35 MEFS; )5 72°C LEAH 6 min.
e. YU 5.0 pl PCR /=¥ £ 2.0% B 5 Bl % e (%
0.5 mg/L #Ak £ 5E)Hivk, L DL2000 Marker {24
R RE, RAMEUR UG R RR A E A
FIT AR A B 5 MSP — K.

1.2.2 RT-PCR £l 14-3-30 mRNA 3£k, RT-PCR
SR T . a. BUSKAZIZ) 10 mg, Trizol
—BVE TR SN R RNA, R T & EmR
LE(DEPC)AR BRI 2517k, —80°C LRAF 4% .
b. Y 2.0 pg RNA Ff i, Z M RT-PCR 71 & i
T T S FT PCR 473, 14-3-30 ¢cDNA 473 35
AMER, GAPDH cDNA ™ # 25 M5 IR AE g 9 Xt
M. c. U5 pl PCR “WIZE 1.5% B IRHE IR HLTK
PA DL2000 Marker {453 1 St bRk, 284MNEEIR L
BREARKEEG, FHEG T RS
Tanon Gis-2010)X0 4 54 7= 4 i EAT WO6 FEAE P
i, L 14-3-30 #3845 5 GAPDH 419 4 O
FEAE ELAE A 14-3-30 mRNA £ 35 AR5

1.2.3 AL RO 14-3-30 B ERIA.
I A 4% 2 JE FREE 3 3h, LB AGE B 5
AR, F R R A U AR R Ui e
TP BAATEAE, —PURBERRE LG 10 125,
DAB W fh, HARZEEYR, DR R il A —
PUAER BT R BHAEAS 5 RIS BT 2 48 i A 4
Mgk, BEALERCE > 10 A5 3L E (x200), &
U1 000 N0, DARR ARk SR R, JITAR
P A U] P P 2 (0 5 RDBH P 40 LG gl -y,
SRIE: O 0 4y MREE 1 s KR 2 4 AR
@35, HEMMLLH: TEMO D <30%H
197 30%~60%A4 2 75 =60%A4 3 4r. M AH
no~2 2 MEtE: 3~4 2 WBHYE; 5~6 4> bk
FH .

1.24 S0, R x 2 s Fon, PEE
ABIBI R ¢ 56 AL E0R R EL R 2
K s AETEEFRFRAH I 23 B R SR AH DG 40 # 7
% P<0.05 hERBEASEE .
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2.1 BEWREHELAF 14-3-30 BEREFEESINREE L

S W Yk 23 B BB L bR AR I MSP 724, W
WHEMSA, PEADIYAEE R AT |3 Red 3
H H 4T RIR 14-3-30 LRI S8 FEA, (U
FACT Ry 3Gt B 4 RoR 14-3-30 K584
FHIEA, AR RS D Re T 59 H H I 454 £

1 2 3 4 56 7 8 9 10

h 4. 59 BIFD 12 fifs IR SRR SR A D
EMMHG%H%éﬁﬁﬁﬁw,Tméﬁﬁmﬁ
A F AL BI 500 3 A 7 BT 18 4. BN AN I
W B B 2L 2 14-3-30 3 DA AR AT 2R ) ) ok
84% H128%, HIH W m T a8 () = 28, P<0.05).
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14-3-30 MSP products ampliﬁed
by methylation specific primers

14-3-30 MSP products ampliﬁed
by methylation specific primers

14-3-30 RT-PCR products

<= GAPDH RT-PCR products

0.900.840.94 1.511.471.541.68 1.71 1.661.53 %

14-3-3c mRNA/GAPDH mRNA
(RT-PCR products ratio)

i’:> 0.001.211.631.511.231.341.121.612.362.13

Fig. 1 Representative results of 14-3-3cc MSP and RT-PCR in nasopharyngeal carcinomas

and normal nasopharyngeal mucosal tissues

1~ 10: Normal nasopharyngeal mucosal tissues. 7/~ 20: Nasopharyngeal carcinoma tissues. M: DL 2000 Marker (100 bp, 250 bp, 500 bp, 750 bp,
1 000 bp and 2 000 bp ). 4~ 10 and 19~ 20: From tissues with unmethylated 14-3-3¢ gene and 14-3-30c mRNA expression was relatively high. 7~ 3

and /2~ 18: From tissues with partial methylated 14-3-30 gene and 14-3-3c mRNA expression was decreased when compared with 14-3-3¢ gene

unmethylationed tissues. /7: From tissues with exhaustive methylationed 14-3-3¢ gene and 14-3-30 mRNA expression was absent.

22 14-3-30 £E B EXFEH mRNA FikKT 5t
KT

14-3-3¢ HEDA AL /K- 5 3L mRNA 61558
HK, 14-3-3¢ K 7E2EFEAL AR A mRNA £k
B, ATEA R bR A mRNA FKIAKF H I
AFIFERARE 1), KRR ZE RN 14-3-30
FIRGE RIE R, FoAT 0 S RN L 5 R 41 2
&5 S BT A, SR 2 4 41 14-3-30 FE A
56 4 H B AL (9 bR A AR A W 2] 14-3-30 mRNA,
14-3-3¢ JEPRIA 584 FIEALAR A ) mRNA KIA 58 &
AR TR IALFRA(1.36 + 0.43 ps 2.07 = 0.32,
1 =541, P<0.05). XJH4] 14-3-3¢ FEFATEAH
FEAUHR AR FH A AR AR 1 mRNA R34 58 2 43 )l
3 0.83 £0.25 F11.52 + 033, Aira B &K TEHE
(1=491; P<0.05). Z5R UL 78 80 R IE

R R, 14-3-3¢ FEI AL mRNA ik
SR B .

23 14-3-3c HERENFEEERRFTIEKFRE
T

14-3-3¢ B SR8 R EIR, (5950
JE 5 14-3-3¢ FER HIEARBUAH G, 14-3-30 FEA
SEA AL AR ARG I A I, 14-3-30 JERIA
56 4 WK b 18 AR A e (0 5im JEOK R 2 O BH M
14-3-30 JE R A H LR IR b A G 00 530 5 R 40 Ay it
BHE, 4R e A2 gt g A St 2
Z(P<0.05)(K 2, & 1), Uil 14-3-30 KDL
WA 5L E A RFRIA AT G, 584 H LI FR
KREEAFRRIEGR, A5 H I IIARA S R
B KT HH IS R R B B A1
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Fig. 2 Representative results of 14-3-3¢- immumohistochemical staining

(a), (c), (e) and (f): Nasopharyngeal carcinoma tissues. (b) and (d): Normal nasopharyngeal mucosal tissues. In tissue (a) and (b), 14-3-30 gene was

unmethylated and its protein expression was strongly positive; in tissue (c) and (d), 14-3-3¢ gene was partial methylated and its protein expression was

positive; in tissue (e), 14-3-30 gene was exhaustive methylation and its protein expression was negative. (f) was for negative control. Original

magnification: x100.

Table 1 The relationship between 14-3-30 gene methylation status and immunohistochemical staining result

Immunohistochemical staining result

Tissue source Methylation status

P

Negative Positive Strong-positive
Nasopharyngeal UM 0 3 9 0.00
Carcinoma PM 15 43 1
EM 4 0 0
Normal UM 0 4 14 0.00
Nasopharyngeal PM 0 4 3
Mucosa EM 0 0 0

UM: Unmethylation; PM: Partial methylation; EM: Exhaustive methylation.

24 14-3-3c EERENLSEWEKEEEBNIE
R4 ERFE X

14-3-30 3L A R4k 5 NPC s il . 4
Wy JEUR IR A I DXk L GE RS L R Ak e
oo g I R 2 B AH DG HE 2 B L3R 2. &5 Rk
B: 14-3-3¢ JED HIEAORAS 5 B F . g
JEOR IR 53 1 g Sz A A% ToAR G, (H S X 3
W LG5 SRS AR I R 73 SAH G, 12 491 14-3-30 K
DRI H A0 R0 3 AT 1 B bk R 25 3 B, 59 43
ANse 4 HIEAL B b 42 B LR a8 e R, 1 4
151 5 45 T LAk FR B 4t BIOMR (R 6 8, L IX s bk
BB o WK T a5 F 20 IR 2 3 R
14-3-3¢ HE R HIEAL S 70 T30 A L LIl PR 2 1
(LGB KT 14-3-30 JE R AR H 640 B (P < 0.05).

Table 2 The result of correlation analysis between
14-3-30 gene methylation status and NPC
clinical pathological features

Methylation status

Clinical pathological feature UM M EM P

Gender Male 9 37 3 0.65
Female 3 22 1

Age <45y 7 28 1 0.52
=45y 5 31 3

Tumor T1 3 21 3 0.20
T2 4 30 1
T3 2 3 0
T4 3 5 0

Lymphnode NO 11 17 0 0.00
N1 0 17 0
N2 1 21 1
N3 0 4 3

Metastasis MO 12 58 4 0.84
M1 0 1 0

Clinical staging I 3 5 0 0.02
I 4 27 0
1| 2 19 1
v 3 8 3

UM: Unmethylation,
methylation.

PM: Partial methylation, EM: Exhaustive
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14-3-3 R & NTPAIRSE . 7 1 i 28~
33 ku MIRTEZ KK, WFLEW0 14-3-3 B
KGR DI o By v v~ M 7 A LT AR,
REfZ 541N 200 Z R A G, S HAMMES
feig. IR, KL . fAiEs BT BN
Hefh. TBEZ M AR A, FERR IR R R
J R R % T AR, 14-3-30 BEEAE L 40
Wik, JFEZMBRA LR BLEE R, Sk
JAMRA . RIEFER B EVICR, &2 R
(R A=) 2 A 0,

WEFCRIL, Z b I 14-3-30 & RIE R
i/ 6RIE, MR 14-3-30 B A RIA R / BRI
TLHIE 14-3-30 FEDA AL S 30 SR s PR AR 2 3,
AR, 0 R o 2 5 RS 8 40 MR 14-3-30 4R
AR AT BRI A TR L0,

14-3-30 75 88 A A2 e i I A L G R 56
A, HERDSILLUT 3 AN HIhEea % A
22 53 24 R SO PR 23 T ORVE T 4l A
S 97 R Y R R A0 MR T VE . DNA 4
(1) 240 M a0 RAE AR BB R IR R e 227 3
W, A RCE R AT o R 22 0 R S
WA e TR, XFE T2 8 Ty )
P2 PP 40 M 0T 07 sCRR A AT 22 73 R HEDS, 40 4
WO EAT 2253 34 FAME I T B R AT 1A 41 B B XU
SN, 8 A A 10 b TR 0 O 40 ). 4 i R
S 2253 240 FRAORE T8 Mo O 8 1 LA I 1) |
A=s ) ERSR R, 14-3-30 B HIZ A b
RIS B R 2 11 k09, 14-3-3¢ B = 755 |
A 2257 L GHE P TR I 35T A A 41 B A Uk 4
M= A, bR & A R, 14-3-30 & 4
JHO &1 309 A 11 1R 38 (cyelin-dependent kinase, CDK)
GELHERE, 440 DNA 235145, 98
p33 15 S 14-330 Ki&, LM 14-3-30 ST
5 CDK1. CDK2. CDK4 %545 224y 34 il 45 &
BH e ATTaE N 40 Bk, R 40 i I RE A T G2/M
W, Ddirp st e tt, e, 14-3-3¢ @it
F59T p53 12 FALBRARAN p53 A% AME, DL BN p53
IR AR B 58 pS3 1A AR s 1 RN e 3 1R v 1k 4.
14-3-30 25 Z MR T (5 5 A @ %, X4
PR TR U V54 52 40 I A SRR T2 3 R = 1 5
u@[s,w,w]'

H A% T 14-3-30 55 NPC 56 R IWF 5T IR IE 1R

/DL, Yang ZE PR 5E & BL, € #E NPC 4l i Bk
CNEI1 Fl CNE2 ] 14-3-30 221K B 3015 41 f 1)
AR BR B R fie . IR REILE T, R
14-3-3¢ 7] BEELAT 4] NPC HIVEH]. ASSZEG 25 Ay
W R BLNPC ' 14-3-3¢ 2R FIRIERRAK / Sk,
BUHI AN B, AR5 R I, NPC 4141 14-3-3¢
FED R B 2 TR R B, 5
14-3-3¢ FE AR L0 I NPC L, 14-3-30 FEA]
SE4 H HEAL I NPC $t = 14-3-30 mRNA FIE 4 )i
)ik, 14-3-3¢ A 58 4 3 {6 1) NPC
14-3-3c mRNA HlHE F R I8 W E FRAC. 45541
KR, AWFITLE RPN, 14-3-30 LR F IS
57T NPC 1k, HALHHEN W T: a. 14-3-30
S DA R B 5 [ S R 8 - B2 40 B 14-3-30 B 11
FISEAC / Bk, 3040 M0 53 G2/M Kl Dh e b
fiF, —4& DNA 291 ()41 f R & 51 1f) DNA &5
HARBE A B0 TR P s AT 8 G2/M Rl s AT
H2esp3d, Jrp ORHR oy MU AE T4 22 53 2L IHE T /)N
53 A0 B W5 T 4 240 B 4 M R 4 L. b,
14-3-3¢ FEK FFEAL G/ 14-3-30 25 1 IR IE FRAK /
SR, AN TR S I RN R AR, A B
A0 R 0 e B T, R 1 A R R

14-3-30 25 Z M Mg i F ok #2, 78
AN RIS e vh e AN R A, SETESE A
BURIA R Tt gie e, AR 14-3-30
FEIH AL 5 NPC I PRI BRARRAEAH G 70 B A B,
14-3-30 B HIEAOIRES 5 B F M. 0. R
JHIRE o3 3 MR A RS AR G, HS XS
Sh R TN IMIR I IR 70 WIAH OG, 45 487K, 14-3-30
%] NPC [ e LA HHIEM, 14-3-30 HEAL
FEHUNPC 14-3-3¢ S FERIE N/ S, i T
NPC %, W T AP 1 4] & HI
NPC b ¥, Kk, 14-3-3¢ 3ERH 3L 5 NPC
AR AR D A Wik = G vt 24 X, 20k
AT RFEARR U A W) T-478 14-3-30 JER AL 5
NPC 3z b 7% (1A G HE.

B, APEE RV, B IR D A
WREE A1 2R 14-3-3 0 £ 1 5T ik BRI e 2k 1 v s
KZ, IR 14-3-30 1T REREUE I S i e 72
FEI 14-3-30 FE R SEA0TR 25 TT A BRCA S MR 9 L 301
SR A TR ) T B

2 % x M

1 Gronbaek K, Hother C, Jones P A. Epigenetic changes in cancer.
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Hypermethylation Leads to Down-regulated 14-3-3 Sigma Expression
in Nasopharyngeal Carcinoma Tissues®

TAN Shuang-Xiang™™, LI Jun"™, YI Hong"”, TANG Cen-EY, CHENG Ai Lan",
CHEN Zhu-Chu", LI Jian-Ling", Xiao Zhi-Qiang" ™"
("Key Laboratory of Cancer Proteomics of Chinese Ministry of Hedlth, Xiangya Hospital, Central South University, Changsha 410008, China;
YHunan Institute of Gerontology, Hunan Province Geriatric Hospital, Changsha 410016, China)

Abstract In order to explore the role of 14-3-3¢ gene methylation in nasopharyngeal carcinoma pathogenesis,
biopsy specimens of 75 nasopharyngeal carcinoma tissues and 25 normal nasopharyngeal mucosal tissues were
harvested for research. Then, methylation specific PCR (MSP) experiment was introduced to reveal 14-3-3¢ gene
methylation status of tissues, and reverse transcriptional PCR (RT-PCR) assay was employed to quantify the
expression of 14-3-3c mRNA, further more, immunohistochemical staining was undertaken to assess the 14-3-3¢
protein expression level. The MSP experiment results indicate 14-3-3¢ gene methylation status in nasopharyngeal
carcinoma tissues was 4 exhaustive methylation, 59 partial methylation and 12 unmethylation, while in normal
nasopharyngeal mucosal tissues was 7 partial methylation and 18 unmethylation. The frequency of 14-3-30
methylation in nasopharyngeal carcinoma tissues was significantly higher than that in normal nasopharyngeal
mucosal tissues (84% vs 28% , x*=28; P < 0.05). The results of RT-PCR and immunohistochemical staining
discovered that 14-3-3¢ gene exhaustive methylation leads to absent 14-3-3c mRNA as well as protein expression
in nasopharyngeal carcinoma tissues and normal nasopharyngeal mucosal tissues. Tissues characterized with partial
methylation 14-3-3¢ gene represented remarkable down-regulated 14-3-3c mRNA and protein expression level
when compared with tissues characterized with unmethylation 14-3-3¢ gene. Graded correlation analysis
discovered that 14-3-30 gene hypermethylation status is positively correlated with NPC lymphoid node metastasis
and NPC clinical staging. The research demonstrated that 14-3-30 gene was frequently hypermethylated in
nasopharyngeal carcinoma tissues and leads to decreased or depleted gene expression, 14-3-3¢ expression level
was correlated to nasopharyngeal carcinoma lymphoid node metastasis and NPC clinical staging.
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