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Abstract Objective: To investigate the BRAF"*** gene mutation in papillary thyroid cancer (PTC) tissues and its relations
with clinicopathologic features of PTC.
Methods: Ninety-seven samples of PTC tissue along with 52 samples of normal thyroid tissue adjacent to

T1799A

PTC and 49 samples of nodular goiter tissue were collected. The BRAF gene mutations in these tissues

were determined by nested PCR. The relations of BRAF'"** gene mutation with clinicopathologic factors
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of PTC were analyzed.

Results: In the 97 samples of PTC tissue, BRAF' "™ gene mutation was found in 49 samples (60.82%), while
no BRAF'"* gene mutation was found in samples of normal thyroid tissue adjacent to PTC and nodular goiter
tissue, and the difference had statistical significance (P<0.05). In PTC patients, the BRAF'"”** gene mutation
showed no significant relation with the gender, age and tumor size (all P>0.0S), but was significantly related to the
clinical stage, multiple foci, extra-capsular invasion, lymph node metastasis, thyroglobulin value after six months
of standardized treatment and distant metastases (all P<0.05). Subtype classification of PTC showed that one case
was eosinophilic cytoplasm variant PTC, one case was tall cell variant PTC, 46 cases were conventional PTC, and
49 cases were follicular variant PTC; there was no significant difference in mutation rates of the BRAF™7"* gene
between conventional PTC and follicular variant PTC (63.04% vs. 61.22%, P>0.05).

Conclusion: There is a high mutation rate of BRAF""** gene in PTC, and the BRAF""*** gene mutation may
probably have a close relation with the postoperative recurrence and metastasis of PTC.
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FROEZ UIAEOC, HIE N BF SR A B b, BB ST 45
R Z — B, ABFRAA20164E1H—20174F
1 300 1] 6 Bt s R Wi B 19 PT C R 35 1 4 2 F 5
X%, HITPTCAHLUMBRAF 7 3L B A 28 25 1%
O, B S PTCHA I AR BEARAE Z ] A5G &, 3k
T LABRAF T S B S B PTCAY T A 23R
SRt —E MBI

1 ABSHE

1.1 ARITH
VEE20164E1 A —20174FE1 A 18 3% B Jii B R
PEREM 9T HIPTCH LU N FE X 42, i hn AR 3 4
g B2 AR SE A PTCAL 2, Hodh B 2641, L7141 ;
Fil16~63%, FHIERE (46.27+7.65) % I
JRE IR 45 - (tumor-node-metastasis, TNM )
ST~ F 456, TII~IVIF 5240 ; £ k2
BE36H], Tk EEe1p; bk AT
W F 306, TIm bR 6T 6. AN ARE
(1) Fr A br A B 35 o F 3R BEAT B AR IR 4 V)R + 33

© WA )T i [ & F I F 2P H

WAk AR, HEWHE %12 APTCH ;
(2) G IR BT R HE 3 5 (3) VIBRALZUFT AR 2 AT ] i Ak
Sk A IBIATT s (4 RIGHTERBEAT I T
I ri s (6) & LRE T AR, JERE
ZEMEFE A HERRbRE: () A IF H Al %
I s (2) MR E & A mAb 8, BRAT F ARG
Sy () WEURI R FLIH I 25 (4) BEAE 50K
GEAREMRERGEMWERE; 6) AT, &
JE . BAE .0 E A T E A A (6) BEIUAR DT 2
H o EILIR] S 2451 95 55 1 H 20 41 e 4951 25 45 1k H
R i L U R X BE L, 5200 BUEE 55 1E % 414U PTC
BET, Hiell, L36fl; Fik17~60%, FIIE
1 (4528 +6.94) % . 494625 35 E B R B b R
e, Hapl, 35l FiR18~61%, TR
(46.32£7.31) % . 3LAFEY . Mol — kL
B, ZRIESEI¥E L (¥HP>0.05)

AW AR AC B2 0 S EREAT IR IR AR
ARERE (MR EEDESHRERTET) .
1.2 FERAFISNEH

DNA FFPE Tissue Kit (56404) , [ T
EIQIAamp//}ﬂ; PCR Mastermix, W H FBioTeke
N B B T AEHEARAF A Cycle-
Pure Kit 100, 1 H T EOmegaZtal; 35300 F
3, W H T REAMIZA A .
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WS RAF T -20 CUKFH . BRAF LU#519) -
5'-GGC CAA AAA TTT AAT CAG TGG A-3',
F#E51%: 5-TCA TAA TGC TTG CTC TGA
TAG GA-3', H:XPCRIM AR : FH1KPCR:
PCR Mastermix 12.0 pL, DNA 1 pL, E¥#519
(25 uM) 1 pL, TSI (25 uM) 1 pL,
ddH,0 10 uL. 2K PCR: PCR/¥DNA 1 pL,
PCR Mastermix 12.0 pL, E##514 (25 uM)
1 uL, RS54 (25 uM) 1 pL, ddH,0 10 plL,
FeBULT RN AR AT 84 . 94 ¢ AR %,
5 min; 94 CAM, 45 s; 56 CiB k, 45 s;
72 CHEAR, 45 s; 35DEH, 72 CHEMF10 min,
Fﬁf%PCth%é%Cycle—Pure Kit 1004tk )5, W H
P 5 3 R R0 &, A 353000 {30 e i A7
WP A, EL AR A ™ A e BE R 8 B A il
UL AT .
1.4 GuitF4biE

FI R G812 34 SPSS 19.03E 47 WF 98 58 48 3
ST, THECRBER B () [n (%) ]
Fon, AR x R R s T ORER Y
o+ b2 (xxs) Fov, A BRI AL,
P<0.05hZERA G L,

2.1 FAEIFRPEEALR BRAFT A (i =TT R L]
97HIPTCALIH, SOBIHBRAF ™M i %
), KA R60.82%, TSI H HE 5
S5 Pk HOBR R B 2 35 R ILBRATF M A5 8
ERAHGIE XL (P=0.000) (F£1) .

70 80 90 100
ANWIRGAGTIGATTTTTGGYCTAGCTACAG TG AAXNTCTCGE ATGG A

;‘ i
E1 BRAF'ISNFE( FEARTIE dEHEFEIE)

T1799A

Figure 1 Sequencing of the BRAF gene (mutation peaks

shown in green and wild type peaks shown in red)
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F1 TREFRRAL BRAF ML ERTELLK (%) ]
Table 1 Comparison of the BRAF"7”** gene mutations among
different thyroid tissues [ (%)]

gﬂg/[:l . BRAFT1799A fﬁ)ﬁ
7 A SRAFHY
PTC ZH21 97 38 (39.18) 59 (60.82)
FEoe 1 H L 52 52 (100.00) 0 (0.00)
ZETPEFIRBRAPALZY 49 49 (100.00 ) 0 (0.00)
X’ 87.509
P 0.000

2.2 BRAF* i35 PTC I K m B IEZ
;I ESER
BRAF" ™M 578 SPTCHRE M . 4RI .
g RN B R (¥P>0.05) , 50 I R
S B 2 R kb BBEAMR AL . KBS
MIEAIB T 6 H BRI Bk E 1 (Tg) {8 M im 4b#%
BAWR LR (¥P<0.05) (F£2) .

%2 BRAF'M ARG PTC I Rk G 1E 2 8 4%
Bn(%)]
Table2 Relations of BRAF"7*** gene mutation with the clinical
characteristics of the PTC patients [n (%)]

§ BRAFTA

A ) % 2

Il A HE 255 n R E s X p
53]

5 26 14 (53.85)

u 71 45 (6338) 726 0394
FE (%)

= 40 49 32 (65.31)

<40 48 27 (s605) 08 036
MR EAE (em)

> 1 78 51 (65.38)

<1 19 13 () 0652 0401
[l an ]

111 4] 45 20 (44.44)

11-1V 1] 5 30(7500) 452 0002
I witl

AL 42 17 (40.48)

S 55 (1636) 12872 0000
AIIRAMZAL

A 54 42(7778)

= e 17 (3053, 14693 0000
iNRES L

A 36 31(86.11)

i 6l 28 (4500) 15361 0.000
Fvufbigyr 6 1~ Tg (ng/mL)

=20 50 42 (84.00)

<20 47 17 (36.17) 23260 0.000
TEAbFERS

A 30 28 (9333)

b 67 30 (44.78) 2417 0000
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2.3 A[E PTC AL H B BRAF A i T &
PREEES
XFPTCA LUt AT BRI B 43 A, 45 R BoR, vg
R 4T MR 1051, A I R 1 451, % 4645
200 LBRAF MU T ZEAE , SRAB AN 63.04%,
JEIAIA9 I rh, 306 H BBRAF M R R AR, R
AHNG61.22% , AT U G AR L, 2%
SEGATFRE L (P>0.05) (£3) . WFALH
RIHEY (45 R A2,

®3 AESEPTC AL BRAF M ARERLEE [n( % )]
Table3 Comparison of the BRAF"'7** gene mutations between
PTC tissues of different classifications [n (%)]

Eﬂ i BR AFT1799A ,fﬁ):l_i
Liiga it A
-3 7Y 46 17 (36.96) 29 (63.04)
UE I 49 19 (38.78) 30 (61.22)
X’ 0.033
P 0.855

Figure 2 HE staining for subtype classification of PTC (x400)
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PTCZ I IRTCH 5 Ry 8 UL —Fp 25 A, H
TR RN SRR . Mk . FOEAME .
W L2 R IR 1 PR A 27 PTC R 2 K LR, B
Z RN AEEE R, (FHCE R E RS, ARA
Lo KA, PRk R B B R R
ARy PR, EERA T S A A R R A
o HAET, WWARIBITPTCT B LT AT BR Kol 5t
PERLA YT 9 £, (HPTCM ] T AR )%y R #
HXEF i f 7 SO R AR, Bk, MIBHPTC R
LA, MEE 2 B TR PTCIS W &8 97 # il
AT IR H ORI A AR A A R 1 OGSV ) L S AT
K, FEP AU 5 PTC R R HLE Y 56 F 8k E P4
e F L ARGE" T, HOhBRAFFEH 78 5PTCE
2 &, H AT IE A AN 22—
BEAEMF I, KZBPTC R L EHNTRKL ,
RET/PTC UL K 22 8 % - 75 2 2 3% it U 15 5 38 [
BTG TR, BRAFHE K J& RAF 3 5 % W0 AU i b 2
—, T AEREEERTq34E, ReAFEEILEA
80 T (mitogen—activated protein kinase, MAPK )
W W E S R s 7. BRAFRR S
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A: EEAE; B JEuR
A: Conventional PTC; B: Follicular variant PTC

22 AR -0 AR VLB S, & A L 58 A nl B0
MAPKfE &, EHUARGIRA K W5 . k.
AT R E A EH . BRAFREE R SRR 30
WG MAPKAE 5@ fE i, v BRI A K 1
PR R4 R R R FaE IR
BRAFH: K i & A8 FLAE P TPTCH, & AH W
AR O 1SN BT T1799A ] M A 78,
w7 ) h A TR A A AR (VEOOE ) | %A
SR P ) S S BB RAF R 22 MR O MAPK
5538 B, i B & AR, B, BN A
FRBRAFIEHT1799 A {5 2845 5 PTC Il IR I HLAE
fIE 22 (8] B4 AH DG 1 A7 72— 2e 3L, AT RE 5 R A #F
A WMATHFHRR . VI2HRE T 2ERE S/
HEA K.

ARWFFENA20164F1 H—20174F1 H 1] & B
S ERRLOTHIPTCAH LU s X 4, iR TPTC
HAUPBRAF L 5 ARG B, R H 5 PTCII
PRI IE Z MO R, S5 R R, 1E97HIPTC
Hd, 590 HIMBRAF " OM SRR, G AR K
H60.82% , WYk i T 55 1E B A2 24555 1k H AR
BRI A2, JEBHBRAF M 5 AR AU AEPTCAL 4
OB, $ERBRAFM N 2 AR AT BE R PTC A R
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MEERNEZ—, 25PTCKk ., Canadas-Garre
SRR gy 28 WL R, BRAF' My 5 28 A8 & PTC
e R 3 ) 3 5 2 AR, S TR A O L
T v R R AN A 2 T G 12 W o A B LV
M T H, SZREARIF I 0 o B B 45 2 5T
iR BN, BRAFFELPE N 5 %4 5 PTCIG AR B 7
Wi ZAbvE . RO SR . BRI R B UIAR G
AR LE s, BRAF" My 728 5PTCHEE
PER . ARE . PR OK/NTE I B R, 5 R IR R
S BB Rk BEEAMRIL . MRS
AT IAIT 64 H Tefl Mk db iR # v e, 5 b
WL — 8. Tef . OB EENTCREE
K BB A S0 RS #1Y, BRAFTM d 28 78
5PTCHEAE ARG AL IRIT 64 H Tofd Jim b 7 5%
UMK, R HEBENFPTCR KB EA —
SE TN AR R, SOH AT A Sk % 08 ) T PTC 33 808
NN AR R E =R T S 1 A 1797 NI G e nb NV 1
AR TR BRAF MY S AR M B, N EAR S
E 152 A I W I A VLA AR Y AR AR S O, DAfE
Kwt & B U . A BRI PR, RETUS-
FNABEC G 200 F b i ) 09 K o] 42 25 H2 Wi pTC
BB B s Sk, T DLBRAFOM S A X T
ARATZ WA IR A . AWFFEX PTCAH ST H
RSy 25 o, WERRANA Y 14, 4
WRL L], EE A6, S AEI49f], H S
IR R AR TR EEER, RN ZEEN
SRR SV Y R T PT O 3 4 B 3 e

gk BTk, BRAF'M g AR 5 PTCI K 4
WL oMo Z R BEAMRIE . eSS R . M
WALIRIT 6 A Tefl Sk b B % Ul A 56, n I,
ARATKMBRAF M 2848, X BHAE % 11 45 7
RS, R R R TR D) R R A )
HEAT TR B 0 A ROR YT, R JE I BRI R
H, BARHE A, LI R R BRI AL, LAY
MG, HHEZPTCHEEZ 4. RS AR
— B HIESE T BRAF M 0 22 AR K I X T PTC AR
H UG BB AER, AR AR A G A
B, e SR s KA R, ABRAFT
PLASRAEXT E AR AW . R UIBRIEHE . AR5
Jei 5 2 B O 38 43 18 I H 2 AR I I R 4R T L, DU
5E AT 45 N R, M GEPTCHR
(4 AR T T a4 R RE A B 2 o B R, DA
W H Ky i PR A2 W . 1B PTC R & 3 At S il 47 1Y
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