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7% (P=0.002), TSHR A:PH W AEAL AR B 5 (02 AR I SR MO B RAMRIC ik 4%
% TNM 43 5 1EAH 5 (P<0.05) 5 17 5 B3 0] T 2 6 5 (P>0.05) . BB 2 A 1743 B iow
TSHR % R F B AR 100 7R 58 48 (9 D08 AE A7 I ), 1 22 9 3 AR A7 0 O 7k TSHR JE P S0 AR 2
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Methylation of TSHR Gene Promoter in Papillary Thyroid

Carcinoma and its Clinical Significance

ZHENG Chuan-ming', LU Xiao-xiao*, LING Zhi-qiang?, et al.
(1. Zhejiang Cancer Hospital ,Hangzhou 310022 ,China;2. Zhejiang Cancer Research Institute ,
Hangzhou 310022, China)

Abstract: [ Objective] To investigate the methylation status of TSHR gene promoter region in
thyroid papillary thyroid carcinoma (PTC) and its clinical significance.[ Methods ] The methylation
status of TSHR gene promoter was detected by methylation-specific polymerase chain reaction
(MSP) in 100 cases of PTC tissue and the paired adjacent normal tissues. The correlation of
TSHR methylation with the tumor progression and prognosis was analyzed. [Results] The methy-
lation rate of TSHR gene promoter in PTC was 77% ,which was significantly higher than that in
matched normal tissue (P=0.002). There was a positive correlation of the methylation of TSHR
gene with the age,the size of primary tumor,the number of primary tumor,the tumor invasion,
lymphatic metastasis and TNM stage(P<0.05),but not with gender and T stage (P>0.05). Univari-
ate survival analysis showed that TSHR gene methylation was associated with shorter disease-free
survival time. Multivariate survival analysis showed that TSHR gene methylation was not associ-
ated with the survival of patients. [Conclusion ] The methylation of TSHR gene promoter region is
a frequent molecular event in PTC tissue ,which is associated with the tumor progression and may
suggest a poor prognosis in PTC patients.

Subject words:thyroid papillary carcinoma; TSHR gene ;methylation ;methylation-specific real-
time polymerase chain reaction
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Ji 7L 3k BRI (papillary thyroid cancer, PTC) J2 f % UL
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JEER HE R PTC 1 & K it ML H FiTE A B,
HAGC M PTC B9 & 5 R s WEREH 5
R AR R

TSHR 5 P 842 T FIR R 40 3 w8 i i JLAS 56
SEL IR Aide g HARIR AR D aR T, AT
MR | SR B RS & B TSHR 1 ik 2k 7] fig
2k PTC BYIGTH A= Z80E J1 70 1A ) X =
AL R T SR MR R B Rk 1y R
Nz — HHTA AH Y 2 058 R |, 5 E 5 BRI 2L
21 R R R A B, FR AR g A 8L A A
TSHR J3 3 ¥ 19 55 WAL JF B 2 WL T PTC
R {0 HET TSHR 3 H W 3405 PTC 2 [] i it
Z RAEA £ 1l R 91 AR DG PRI 5T

AW 5E A B AL AL FF 7 % PCR (methylation
specific PCR,MSP) Kzl 100 51 PTC ¥ 5% 1E # 41
21k TSHR 3 Ja 8l 71X 5'-CpG & 1 F B4R L
Sy AT AL 24U TSHR 35 R W 34k 7K - 5 PTC i IR
PRI R Z B LR IS BENTURER, 0
S TSHR SE IR LA (835 Tl A 520

1 #METE

11 fRBIER

A BT 1k B 2009~2010 4F [8) T i 7145 i v =
e AT HUR 4 VDR 1 5 & P PTC 9k 9, 3E3F 100
5], 34 28 9 BRAIE S HE R ™ 2o il i ' 0, HE R R
HIBCATT 50 AR IR S {51 9 A 98 55 AL 400 A B )
J R R s BT RE . AL b S 11 4], 2ot 89
] 5 B gid B KA <2em 3 37 #],>2em F 63 4] Bk
Wkt 27 1, 2 Kkt 73 65 JR B AR P9 L 36 1], R Ak
1RALHY 64 ] ; P 3R 558 70 ], AP 200R Ik
R 30 B, S RREE T AR SE ERIE IR A & B4 (A-
JCO)bRifEAr 1. 1711 11 64 4], T/IV 1 36 .
1.2 BEfR@EmMmIKEREREA DNA #HE 4

PRI 2~3 Tk IESE  JEEL) Tum B A A, &
I8 5 B I ARG BTG (S A2 0 U B N BE
TN PTC 40 g J 9 55 16 # A8, IF ) 27G 5 3 3 6 3k
2y 3000~5000 > HFR AN, H52R I F R J7 v 3R
) H bR 40 BT 8 RS K BRI b, R QI-
Aamp DNA il #2055 & (72 5 Qiagen A Fl ), ™ 4% 44
TR G L Y B 150 BH 4R ORI 2B AL B i DNA
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1.3 RAEUHRUEREEERN

i 8 EpiTect Bisulfite Kit #24E T M2 {1k (1) 25 5%
PEAT B R AL AR B i K aE L EE 41 DNA, &%
TSHR 3£ {541 (GenBank ID;AC010072)i% it TSHR
FEIH CpG 5y 5 i HY Ak (M) AR H 3846 (U) 5 1 4 n
T :TSHR-M (F):5' -TGTAGAGTTGAGAATGAGGC-
GATTTC-3" , (R):5'-CCAACTACAACAAATCCGCCG-
3',PCR ¥ # =¥ £ J% & 88 bp; TSHR-U (F):5'-TG-
TAGAGTTGAGAATGAGGTGATTTT-3', (R):5"-CAC-
CAACTACAACAAATCCACCA-3' ,PCR ¥ # 7= ¥y K
&} 91bp, 7£ ABI7500 PCR 1% (3¢ [ ABI system 2%
Al P2 dh) B SYBR® Premix Ex Taq™ X 3V fi i %0 &h
BB DNA #E47 qMSP 1553 B7 , #1250 B e Bl 7
UL R AT 25 FE S A3 Al T R AL AR AR ]
WY EAT R s A AT, AR I et BORE SRR
3 AR M T B AN 5 (ng) FE b DNA 1 HE 64k
48 DUE FEH b B e R A S T . F B
(M%)=H 1k DNA +5 D1 %0/ (W 34k DNA 45 D &+E
H 3£ 4k DNA #% U1 50)x100% , B 34k 5 JF 1 324k
DNA # DUECH) B A VS BE ] DNA S P8 D%, B
L AL R <20% , =20% 53 5100 A F Ak Fn Al
HAk,
1.4 KEiHRSGITF4E

Bt 1 H 3R 2016 4F 9 A 30 H ol & & 2 W
2% B BT E] 17~75 A~ H a2kt 40 4~ H
KU E KITE,

fifi A SPSS 22.0 G it 2= 8k, R ¢ K55 sk
Fisher ¥ 46 46 1 X7 PTC 2141+ TSHR K H %1k
55 0 B 51 TR B S 40 8] 19 6 R UEA T B 2453
Hr 5 & H] Kaplan-Meier ¥ 5 A4 77 % | Log-rank %I 4§
FRAS 06 1E A7 20 1] L 458, Cox Fb 191 JXURS: 5 0 0F 47 £ [
F T P<0.05 N ZERA G E L,

2 & R

21 PIC4AAH TSHREFRBHFERELBER

FIH MSP A T PTC K& 55 1 % 4141
TSHR B[ () U REAR AR . 100 4] PTC 428 TSHR
BN AL F N T7%(77/100) , 11195 55 1E H HOIR R
{4 TSHR WAL R T%(7/100), 254581t
25 X (=10.039, P=0.002) ,
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2.2 TSHR EEBRENS PIC ERFBEBIFMEX FR

TSHR J K 53 SIAE B RAE IR (=45 %) BRI
KA (52em) (R BRAMZAL KB SR K
M 53 A 2 rp 3 30 B 3 1 8 R 3k (P<0.05) . T 7E
AR RIE T 20 4L iE TSHR 3 34k % 22
BIG I FE L (P>0.05), W Table 1,

Table 1 Association between clinicopathological features
and TSHR gene promoter methylation in PTC patients

TSHR gene
Clinicopathological promoter 5 2
features methylation X
<20% =20%
Gender
Male 11 4 7 1246 0.264"
Female 89 19 70 ’ ’
Age(years)
<45 56 18 38
6.007 0.014
=45 44 5 39
Tumor size(cm)
=2 37 - 24 4.884  0.027
>2 63 10 53 ’ ’
Tumor number
Single 27 12 15
. 9.604  0.002
Multiple 73 11 62
Extra—thyroid invasion
Negative 36 13 23
. 5.460 0.019
Positive 64 10 54
T stage
TJ/T, 70 16 54
0.003  0.959
TyT, 30 7 23
N stage
Ny 30 18 12
33.129 <0.001
N, 70 5 65
TNM stage
L/ o4 23 4 16.802 <0.001
/v 36 0 36 ' ’

Note: *; Fisher’s exact test

23 TSHRERHFELEWEHXZER

E— LSS B AL B E BT (5 B AT B R AR
e T TS T YN N R X1 A SR
CLE5 56 R B (9 R 43 1\ TSHR & W B AL TR &
FERE (R O A AR B ] M R R kR RN BRAMEAL T
305 B I T AR AF R [R] GG (P<0.05) , UL Table 2,
Figure 1, K 5. R A G248 L RN A
Z A Cox [IHBEAY | 25 /R VA TNM 433
Xif HR o TOHG A AE A R, TSHR JE [N F 3L 4k IR 412
A0 Dk kb B A R AR A AR Y 4R TSHR %&

M FERE 2017 £% 23 5% 4 1

Table 2 Univariate analysis of disease-free survival in 100
PTC patients

Clinicopathological Median survival 2
. X P
features time(months)
Gender
Male 64.235
1.318  0.251
Female 66.342
Age
<45 72.562
6.070 0.014
=45 60.386
Tumor size(cm)
=2 69.363 0.253  0.615
>2 62.865 ’ ’
Tumor number
ingle A
Single N 3977 0.046
Multiple NA
Extra—thyroid invasion
Negative 72.487 3472 0.062
Positive 64.395 ’ ’
T stage
T\/T, 66.115
1.930 0.165
Ty/T, 64.865
N stage
No NA
5.063  0.024
N, NA
TNM stage
/1 74.519
16.159 5.823E-05
/v 56.563
TSHR methylation
<20% 71.352
24228 0.013
=20% 67.234

1.0 TSHR methylation : <20%
:Jﬁ
Feny TSHR methylation: <20%

0.8

0.6

Cum DFS

0.2 TLog Rank=24.228
P=0.013

1
0 20 40 60 80

Time(months)

Figure 1 The desease-free survival of patients with
papillary thyroid carcinoma

LA I PTC B 2 5500 T A= A7 I 1) A XL IS A
R EAR RS BUS N
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3o #

DNA 54k 2358 K 20 DNA 78 FF 3L 56 A% g 1 7
FF ¥ SRR 2 R ) P 356 35 11 9 % 301 i s e
I WEERS AL AT R i ML m e Th 2R 5 AR IR L R
AL R S BT X T A9 DNA H 384k ] 5 8038 (1
BESRRNG R IR R B AL T M EERRZ —,
DNA H A0 a8 2 I & A e i) BB ML 22—

AR, TSHR JE K 9 5 AR Dy fig & 98 15 NIS
PR 1) 2 35 0 HE IR U 200 g A 45 S TSHR 4350 BR
SRR T R AR D RB ISR 1 T L 26 3 ) TSHR
FRER IS 19 A8, T DARESE0OE R UE Y cAMP il
P& I3 B T, BT B A HOR R R SR 4 e e
I FE 3 PR3 e 2 RN Sy 32 05 40 e &R b TSHR 3% (K]
3k 5 HUIR R AH OC EE B W TSHR (NIS, TPO TG )
FEIBAR 2 Fh [ A FF R A 4 A 1% 5 A 8, 25 A
Fhim 7 RIS AE 100 6] PTC 41400 & BLTSHR
B BN 70% , 5 AW E B HE 1Y 34%~
87%STWIFHIT . AU 55 1F H 4140 TSHR J[F H 5
RN 7%, Hofth A0 iz 38 78 15 IR IR 41 21 8 B
PRI AE T L AN AEAE B AR 7 AR T0URIF 5% 7 8 K1)
BEAC IR L — 25U S T e AT HRGE A 5T 45

Hy T R A AH G AIF 5% i B AR dk B AR D 2R 11 JR)
R, SCT TSHR 5 H AL 5 11 R g B AIE 9 AH OC
PEILF- 3 A R84 Kartal 2500 31 . FEA ik 00 5%
1 9 1] PTC A2 rp ¥4 4E W 34k HU2 l FREAR
Bomg b, 25 IgitEE X IATES T T 100
Bl PTC 4141 TSHR %&£ i W 3% ARIR 25 516 IR 9w
FHERAE J5 % B0, TSHR J£ R /4 H 3646 R {H 5 PTC ik
ELEEEE RS A O T H 5 IR BB W2 AR I R Y
JR RN HE L 1 Sk kg e R AME AR
() TNM 43I0, M~ TSHR FE 5 R 5 {2 #E PTC
()3 Jx — M R A 1 S A T I RIS

WK IR B AT (4 B3, TSHR F& R H 36 4 v fig 1 i
il TSHR /9 86 (1 235k (2 3 PTC R #E R , 34 (il 7
1€ TSHR & [F H 3L fk 19 PTC %5 #l 14 5] TSHR
mRNA N335 | MifE 16 4] TSHR JC H & Ak 199 151 p
12 4 ] TSHR 3£ mRNA AR FT Y R 1Y
Ty uF 50 & B TSHR R H 34k 25 3 80 TSHR 3%
PR IR T8 DL 5- 4%-2' - Ihi A M 1 Ak B AE/E TSHR
H AR IR IR 4 M R, (i TSHR SE 15 25 H 4k

260

Ji , A AR 1S B R e ) A 2D A HR
P& AE R AR S 30t i B e v AR R R ),k —
W55 245 55 F AT A8 I AR il v & BR1% TSHR 3k R H
FEAY 5 Pieygg 2 R 1) AH G AH B EIE , 478 TSHR J
RG2S 36 T e & 1 PTC MBAs iR 28 . A 5%
KB TSHR #:H 31k 5 BRAF V60OE %8 48 77 7 55
5 A G M | $278 TSHR £S5 MAPK i fi 2 [i] v]
REAFTE— B MR 3T 56 H A Bk & BRI sh 4 5
5 & ¥ . 5 TSHR % B BRAF ¥ 4= 5 PTC #H
ke, TSHR B2k £ bifi BRAF %€ 25 FIf JE B i) PTC {278
PR R 40 20 P R DR 2 R e M AR T e 1O A
i BRAF 78 LU TSHR &M 19 ik K P45 T
2.8 15, 4 RFEWORT & T 7.5 45 BRAF 248 &
PTC k4, KRR EHER N THME, B
TSHR 3[R 2K 1 Z [8] (i 3k 3 LA KX PTC A5 47
128 B AR AT — 2 ENE T TSHR 3 [ %} PTC {2
HEAE R L BEAh , F AT — R T TSHR 3 H 34k
I PTC B H TR AR Z MR, K TSHR 5
PR Bl X1 e HE R A %) £ 3 00 A A7 I [ B 4
X —45 B 4278 TSHR 3 H 78 PTC % &2 &k o 72
R T —EMTER

AWFFEHH MSP B AR KM T 100 4] PTC 2421
N FLPC R 9 55 1E 5 41 21 rh TSHR %& 4 )3 3+ X g
FACEN . AT, 59557 1E W LU L PTC
H R AR B Ot T vy, RIS TSHR WP 340 5 408 R
RAERN R K E R RAMRAL O TNM
S INA O JETUR TARTUS . ik TSHR & (1) H
FALKTE AT REAE UE PTC HERANE K, R %3 R
() F 34k 5 BRAF V60OE 78 7% 2 ] i) ¢ & (H 15 K
FEAR I PRI 5 it — 20 R AR
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