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Objective: To study the clinical significance of B-raf gene mutation and Caveolin-1 and COX-2 expressions in
papillary thyroid carcinoma. Methods: We collected tissue samples from 82 cases of papillary thyroid carcinoma
and 30 cases of nodular goiter, and we applied Real time-PCR to detect B-raf gene mutation, IHC SP method was
carried out to detect the expression level of Caveolin-1,COX-2 protein. Then we analyzed the correlation between
B-raf gene mutation ratio with Caveolin-1 and COX-2 expression level, and also analyzed the correlation between
above factors with clinical pathology factors statistically. Results: Firstly, the mutation rate of B-raf gene in
papillary thyroid carcinoma and nodular goiter were 68.29% and 0 (P<0.01), and B-raf gene mutation in papillary
thyroid carcinoma was closely related to lymph node metastasis, capsular invasion (P<0.05), while there was no
relation with gender, age, size, number of tumor nodules and TNM stage (P>0.05). Secondly, the expression level
of Caveolin-1 and COX-2 in papillary thyroid carcinoma were significantly higher(69.51%, 79.27%) than those in
nodular goiter (23.33%, 13.33%; P<0.01); moreover, the Caveolin-1 protein expression was related with lymph
node metastasis (P<0.05), and the COX-2 protein expression was related with lymph node metastasis and capsular
invasion (P<0.05), while Caveolin-1 and COX-2 expression were both not related with other clinicopathological
features. Thirdly, B-raf gene mutation in papillary thyroid carcinoma was positively related with Caveolin-1
expression (P<0.05), yet not related with COX-2 (P>0.05). Conclusion: The B-raf gene is highly mutated in
papillary thyroid carcinoma, and there are also higher expression of Caveolin-1 and COX-2 in papillary thyroid
carcinoma. All above factors are involved in the invasion and metastasis of papillary thyroid carcinoma, implying
that combined detection of these three factors may improve the early diagnosis and prognosis assessment of
papillary thyroid carcinoma.

papillary thyroid carcinoma; B-raf gene mutation; Caveolin-1; COX-2
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Figure 1 B-raf gene mutation RT-PCR amplification curve in PTC

(A)B—raf% AR B 5 (B)B—raf% GEAR B

(A) Positive mutation of B-raf gene; (B) Negative mutation of B-raf gene.
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E2 B AR S5 MPTCH Caveolin-1, COX-2HIFKIL(SP, x200)

Figure 2 Immunohistochemical methods showing the expression of Caveolin-1 and COX-2 in PTC (SP, x 200)
(A)PTCHCaveolin-1/#i5; (B)PTCHICOX-2/Y3Kik .

(A) Expression of Caveolin-1 in PTC; (B) Expression of COX-2 in PTC.

%1 Caveolin-1, COX-2EBAFRIESPTCIEARIBHFIEMN X R

Table 1 Correlation of Caveolin-1 and COX-2 protein expression with clinicopathologic features in PTC

I FREAIE n Caveolin-1/[1](%)] e P COX-2/[11(%)] e P

el 2.994 0.084 0.009 0.926
3 20 17 (85.00) 16 (80.00)
T 62 40 (64.52) 49 (79.03)

R % 2.069 0.150 0.065 0.799
=40 46 29 (63.04) 36 (78.27)
<40 36 28 (77.78) 29 (80.56)

Ji g 5 AR/ em 0.687 0.407 0.032 0.857
=1 37 24 (64.87) 29 (78.38)
<1 45 33(73.33) 36 (80.00)

i Ea % H 0.746 0.388 0.042 0.838
ik 50 33 (66.00) 40 (80.00)
ESa 32 24 (75.00) 25 (78.13)

W55 12.635 <0.001 10.008 0.002
H 47 40 (85.11) 43 (91.49)
o 3s 17 (48.57) 22 (62.86)

FI A 0.395 0.530 4.349 0.037
H 27 20 (74.07) 25 (92.59)
g 55 37 (67.27) 40 (72.73)

TNMZ3 1 1.039 0.308 1.567 0211
I, I 63 42 (66.67) 48 (76.19)

I, IV 19 15 (78.95) 17 (89.47)
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Table 2 Correlation of B-raf gene mutation with Caveolin-1 and COX-2 expression in PTC

Caveolin-1 COX-2
B-raf £ H 5848 n r P r P
+ - + -
+ 56 43 13 0.232 0.036 47 9 0.169 0.130
- 26 14 12 18 8

3 e

FHOWR 0 & s 22 A8 3 R I 10 4F h B AR 3 K
5%, FLICRE R R WA, AR ARRE E
BRI 5, ARSI 1Y R R Az A
AR 22" W, InEE A e TC Y R
PR M HI Wi 2256 %, A BT RIS R
=

B-raf 5 K2 MAPKAE 538 I 114 5 22 25 VG
Z 518 E A I RE MR KK, UL 40 i A
Ko B MPET-5F, B-raf R 28748 BIMAPK K K 3
B OV UL, AR AE . MR & A . BorafJE IR
G L RN e sB o S TN O B/ S o e o3l s AR
FFOPR B8 P B 2R 718 Rl 299 ~83%), 1 H 7E 25 iR
FUE AR R 2 %, T AE R PR AR ok R IR
A [lEE, ARSI BorafBE N AR A
PIPTCHUG 22 M fal N2, I 5 PTCHYAH N FLAY
fEAHOG o ABFFREE R T /R Boraf 5L RAS 7
PTCH R, B-raf3k [N R85 5 PTCHY Ik EL 4%
. WERILZHERAS I EEL, #—k
BH AT, UL B-rafdE K 28 A8 R PTC TS 22 1A 3L
ez —, I RN XTI PTCREA B-raf s R 5 745 A 5
BRI AT, DABIMGE TS .

Caveolin- 142 40} i 45 ¥ %) 75 B 2H W58 4,
TENARZFh g vh )32 ik, J&ECaveolae K G
M F250), S 50000 | 0 R . 40
T R0 MO P A5 53 0 v R R S ) 4 i
XA . o fe . RS . TENIEN MR KA, wl
REACANHIME R, R AT B ok b & . A i ae )
R fEFLME . 45 . B AT, Caveolin-1
IR T VA A2 E A G 7R R > AR M T, T AR T
S i dE , Caveolin-119 3k b o H: il J5 55 22
Caveolin- 18 5 I J53 20 I /%) 184 58 o 1k SR 22 1 %
il it Z ME SR S, H P gt Caveolin-1
DUER KA MR ERKL /2, PI3K-Akti [ 4 A2 3k g
EI‘J%%’%E*Z“”O ﬁﬁﬁ%[ls]%\:{ﬁﬂ: Caveolin-1°] &
P 5PI3KES A MM PI3K/Aktf 5 5% il i . Du
4191 B Caveolin- i i 11 i BK Ca i 18 i 1717 4101

FLAREMCE-7 40 M ny 388 AR 28 . DA L WF5E R B
Caveolin-1 7] AF A — 4170 92 22 DR 410 51 b g ) ¢ A=
{EL7E 5 s g g 9 o e e B R B R
s, RBFBILEIMK, Caveolin-1AY 31k ik
o AuzairZE U7 5 g 2 Sk 2R e 0k K K
I Caveolin-1 7= 2% ik A AE S 7E 11 1 5l R 40 A o 90 f
M) — A7 [, Caveolin-13RAM L, BEH)G
2, AT, ﬁﬁ??ﬁ““ﬁfﬂ: Caveolin- 13/ 552 B4
IGF-1R[1) £ 35 M 1% L PI3K/ Akt HIRAF/MEK/ERK
WA AR T, HAT, AR R R R oG
F Caveolin-1 FIB-rafZ [] (A BF 57 1 TCHGE . A WF
FREER PR Caveolin-17EPTCH E 1k, 5B-raf
FRRAMH K, HJankovicZEI 4 R —5, &
B Caveolin-1REMEHEPTCH &4 & J&, Hnl fg il o
Caveolin- 133k 41 & BTG PI3K/ Akt [ 5 ¥4 538 [
MG s MR R 2 SRR )1 . MR A B-raf3E [
RAZHS Caveolin- 145 [ R IAH &y, HENB-raftt [
RAF N REAE I Caveolin- 125 11K, B-rafltH 5
Caveolin-1#:[F S 5PTCH L4 . kKB, R, &K
5L . Caveolin-17E AT Ik U 25 5 £ 2 v %) BH 1
RRWERTRMOSEHRBA, R HLEPTCHIR
T 7% h i 2

COX-2R ML G H M, RHiHI R R E il 7
PR, 7EIE W A Urp B DRI FEAN B 4%
2 A N RS FE UG A R, S — P B N M B 21 s
FEH. HHGEPHEH . PI3K/Akt[E 5 10 % BE I 45
COX-2/FKik, COX-2/FH TPI3K/Akt{F i %
TR, IR R R AR Pk, R A 2 41 )
o AP . COX-2RE J0 B4 i 5 40 i 45
. MR T, EF M AShERIs . AL
KR : COX-27EPTCH M £ ik, H 54
. AREIEA %, SHHBSPME—2, &
/NCOX-27EPTCHY KAz & J'é SR i B sk Fe v A1 412
PEVER . R 7R . COX-25 723K 5 B-raf it K = 58
ARRTCH WA G, HENM S B2 5 TPTC A
R R KGRI, A 0] BRI o AN R A9 15 S
W

ZE L PR, PTCH B-rafd A&7 DL K



HUPRBRFL S RIE Boraf HEH AL

A% N Caveolin-1 Al COX-2 £ A ZE ik [ A

WA,

1439

Caveolin-1FICOX-2m £k, WENIEAPTCIR

EHFEE

ENME B, S H AR ] P2

W7 A B A, AT DA I S AR I ) i 2 g 3L mT
S AW PR B o

S 3k

10

11

Kim TH, Park Y], Lim JA, et al. The association of the BRAF(V600E)
mutation with prognostic factors and poor clinical outcome in papillary
thyroid cancer: a meta-analysis[ J]. Cancer, 2012, 118(7): 1764-1773.
Basu Roy UK, Henkhaus RS, Loupakis F, et al. Caveolin-1 is a novel
regulator of K-RAS-dependent migration in colon carcinogenesis[J].
Int J Cancer, 2013, 133(1): 43-57.

FEH A, 25707, TR, &5 HURIREL SR T HIE-1a
VEGF. COX-2MVEGF-CRIK -SRI ALT]. K55
B Ak, 2013,29(9): 991-995.

DU Richang, LI Yufang, QIU Weidong, et al. Relationship between
the expression of HIF-1a, VEGF, COX-2 and VEGF-C and invasion,
metastasis of human papillary thyroid carcinoma[J]. Chinese Journal
of Clinical and Experimental Pathology, 2013, 29(9): 991-995.

Zhao X, Yu G, Yu X, et al. Caveolin-1 is overexpressed in hypopharyngeal
squamous cell carcinoma and correlates with clinical parameters| J].
Oncol Lett, 2016, 12(4): 2371-2374.

Qiu X, Mei ], Yin J, et al. Correlation analysis between expression of
PCNA, Ki-67 and COX-2 and X-ray features in mammography in breast
cancer[J]. Oncol Lett, 2017, 14(3): 2912-2918.

Torre LA, Sauer AM, Chen MS Jr, et al. Cancer statistics for Asian
Americans, Native Hawaiians, and Pacific Islanders, 2016: converging
incidence in males and females[ J]. CA Cancer ] Clin, 2016, 66(3): 182-202.
Durante C, Haddy N, Baudin E, et al. Long-term outcome of 444
patients with distant metastases from papillary and follicular thyroid
carcinoma: benefits and limits of radioiodine therapy[]J]. J Clin
Endocrinol Metab, 2006, 91(8): 2892-2899.

Witt RL, Ferris RL, Pribitkin EA, et al. Diagnosis and management
of differentiated thyroid cancer using molecular biology[]].
Laryngoscope, 2013, 123(4): 1059-1064.

Sahpaz A, Onal B, Yesilyurt A, et al. BRAF(V600E) mutation, RET/
PTC1 and PAX8-PPAR Gamma rearrangements in follicular epithelium
derived thyroid lesions-institutional experience and literature
review[ J]. Balkan Med J, 2015, 32(2): 156-166.

Liu S, Zhang B, Zhao Y, et al. Association of BRAFV600E mutation with
clinicopathological features of papillary thyroid carcinoma: a study on a
Chinese population[J]. Int J Clin Exp Pathol, 2014, 7(10): 6922-6928.
Xing M, Liu R, Liu X, et al. BRAF V600E and TERT promoter mutations

cooperatively identify the most aggressive papillary thyroid cancer with

12

13

14

15

16

17

18

19

20

21

ARSI KRR, RAIER, Xk, X =
%’lﬁ’)ﬁB-raf%.ﬁ’

highest recurrence[ J].J Clin Oncol, 2014, 32(25): 2718-2726.

Arpaia E, Blaser H, Quintela-Fandino M, et al. The interaction between
caveolin-1 and Rho-GTPases promotes metastasis by controlling the
expression of alphaS-integrin and the activation of Src, Ras and Erk[]J].
Oncogene, 2012, 31(7): 884-896.

Quest AF, Gutierrez-Pajares JL, Torres VA. Caveolin-1: an ambiguous
partner in cell signalling and cancer[]]. J Cell Mol Med, 2008, 12(4):
1130-1150.

Song H, Cheng Y, Bi G, et al. Release of matrix metalloproteinases-2
and 9 by S-nitrosylated Caveolin-1 contributes to degradation of
extracellular matrix in tPA-treated hypoxic endothelial cells[ J]. PLoS
One, 2016, 11(2): €0149269.

Kiss AL, Turi A, Millner N, et al. Oestrogen-mediated tyrosine
phosphorylation of caveolin-1 and its effect on the oestrogen receptor
localisation: an in vivo study[ J]. Mol Cell Endocrinol, 2005, 245(1/2):
128-137.

Du C, Chen L, Zhang H, et al. Caveolin-1 limits the contribution
of BKCa channel to MCE-7 breast cancer cell proliferation and
invasion[ J]. Int ] Mol Sci, 2014, 15(11): 20706-20722.

Auzair LB, Vincent-Chong VK, Ghani WM, et al. Caveolin 1
(Cav-1) and actin-related protein 2/3 complex, subunit 1B (ARPC1B)
expressions as prognostic indicators for oral squamous cell carcinoma
(OSCC)[J]. Eur Arch Otorhinolaryngol, 2016, 273(7): 1885-1893.
Tang W, Feng X, Zhang S, et al. Caveolin-1 confers resistance of
hepatoma cells to anoikis by activating IGF-1 pathway[ J]. Cell Physiol
Biochem, 2015, 36(3): 1223-1236.

Jankovi¢ J, Tati¢ S, Bozi¢ V et al. Inverse expression of caveolin-1 and
EGFR in thyroid cancer patients[ J]. Hum Pathol, 2017, 61: 164-172.
Chen W, Bai L, Wang X, et al. Acquired activation of the Akt/
cyclooxygenase-2/Mcl-1 pathway renders lung cancer cells resistant to
apoptosis[ J]. Mol Pharmacol, 2010, 77(3): 416-423.

B, W5, b FP PR 2NN R W R D 1 R A
PR B IR R X [T]. S AR A4, 2013, 28(2): 144-146.
GU Huaping, HUANG Yong, SHANG Peizhong. Expression and clinical
significance of COX-2 and Cyclin D1 in cholangioncarcinomal J]. The
Practical Journal of Cancer, 2013, 28(2): 144-146.

&, J5 g, HUR R EL
? J Caveolin-1F1COX-2%K [ 3 ik i IIfi PR
XIJ1. IR SR BEAR AR, 2018, 38(7): 1434-1439. doi: 10.3978/

]‘1ssn.2095—6959.20 18.07.010

Cite this article as: ZHANG Jiedong, ZHU Chuandong, LIU Duxian,
LIU Lanxia, FANG Yuan. Clinical significance of B-raf gene mutation
and Caveolin-1 and COX-2 protein expressions in papillary thyroid
carcinomal[ J]. Journal of Clinical and Pathological Research, 2018,
38(7): 1434-1439. doi: 10.3978/j.issn.2095-6959.2018.07.010



