WEHE B2 B2 4l 2019,25(01)
Journal of Hainan Medical University 1

DOI1:10.13210/j.cnki.jhmu.20181204.002
% 2% BRIk - http: //kns.cnki.net/kems/detail /46.1049.r.20181204,1212.004. html

H T TCGA ##E E 4> ¥ BRAF V8°°EFn RAS HEFE R 5 HR AR 2L LR &=
It K 7% T2 435 1E B 48 5% 15

X

BR' 2, RUKANY, TEoeaet NFE LIV, 8 & s R AR’

(LA EANRREEE MG g, KHE 3003095 2.7 N R 5 5 2 2830 A 45 €0 B 2 o0 FR I A0 30 B A B, R ot
300162;3. REER K5 AR, K 300070;4. ZBIER K54, 8 508 230032)

[(H#E] a .54 BRAF V°'"" fo RAS A B % T /£ VKA 5L 3k KB (PTC) ¥ 49 & 4 H 0L, #F T BRAF
VOOOE£s RAS AR RE L PTC &6 Rm I A 4E R TG 6948 £, 7 ok i@ it cBioPortal W 35 T # % 2
9% % B 20 B 3% (The Cancer Genome Atlas, TCGA) # % & PTC #9548 %15 & s A H 7 £ 49 402
#) PTC # A AR T L Ao le K45 & AT 5 M. £ 2 KW K 54 BRAF V" f RAS AR L 516 KA
AWK, BT L3 4T % B & Logistic 2547, %%/ 402 ) PTC F ,BRAFY®°°F #§ & % &
H 48.5%(195/402) \RAS A B R £ £ 4 10.2%(41/402), £ HE 5 Z+ BRAF VPR & 5 & & o)
St AR K (P>0.05), 5 EAKEC LSS HLRIMEIL oM A XS EFRREIARF X (P
0.05);RASAR R XL & HF8b MA oM AX#REKXL(P>0.05),5FLHELH#HB A LMK
fFAeAe R B B A A % (P <10.05), Logistics W2 5 #7 % & BRAFY*"'F A B ® % 5 A LI IMMZ I F=
PTC #9 %2 TR A % (P<<0.05) ,RAS AR T X5 A LMK B L HH A LRI H PTC R 2 A A
X (P<C0.05), #4#:%& PTC ¥,BRAFV'"'" AR R X X2 %5 T RASAR KT F;BRAF V"' e
RAS AR R ET4HH PTC B F G0y Fan B £ .

(X4 ] PRI L KE; TCGA #4342 & ;BRAF VOO'F ;RAS; ® %
[FESES]TR736.1 [XEWRIBABE] A [XEHS] 1007-1237(2019)01-0001-04

Correlation of BRAFY°’’E and RAS mutations with clinicopathological characteristics of pa-

pillary thyroid cancer using TCGA database analysis

ZHAO Yue''?, WU Bing-jie’, WANG Duo-duo*, LIU Chun-rong', SUN Jia-jia®, ZHOU Guang-lei*, HUANG Jin-
hao®, WU Feng-yun® =

(1. Logistics University of Chinese People’s Armed Police Force, Tianjin 300309, China ; 2. Department of Thyroid and Breast Sur-
gery s Characteristic Medical Center of Chinese People’s Armed Police Force, Tianjin 300162, China; 3. Graduate School, Tianjin
Medical University . Tianjin 300070, China ;4. Graduate School » Anhui Medical University, Hefei 200233, Anhui, China)
[Foundation Project ]: This study was supported by National Natural Science Foundation of China (Grant No.81302577).

[Author1: ZHAO Yue(1994-), Male, from Hanshan Anhui, Master Degree Candidate , E-mail ;18622045874 @163.com.
[Correspondence to]:WU Feng-yun , Chief Physician , Master Supervisor s E-mail :wfy90 @126.com.

Received : 2018-11-09 Revised : 2018-11-20 JHMC,2019;25(1):0001-0004

View from specialist: It is creative, and of certain scientific and educational value.

[(HETH] BxARBERLETH (81302577)

[MEHZ RN BIK (19945, B, 2 RCE A 8 E B 58 4, E-mail : 18622045874@163.com.,
[EEEE] BR oz BT E I 0058 4 501, E-mail . wiy90@126.com,

(e fs H ] 2018-11-09 (& HB] 2018-11-20 [ 2% 4 J ] 0 2018-12-06 11:56:02



2 5 E 22 B 22 4 Vol. 25 No. 01 Jan. 2019

[ABSTRACT] Objective: To investigate the occurrence of BRAFV °F and RAS mutations in thyroid papillary carcinoma
(PTC) and to study their correlation with clinicopathological features of PTC. Methods: Relevant information of PTC was
downloaded and organized from The Cancer Genome Atlas (TCGA) via cBioPortal, and then the gene mutation and clinical in-

FYo°°E and RAS mutations with clinicopathological fea-

formation of 402 PTC samples were analyzed. The correlation of BRA
tures and prognosis of PTC were subjected to univariate analysis. Then, binary logistic multivariate analysis was used to ana-
lyze the factors screened above. Results: BRAFY®°°F mutation rate was 48.5% (195/402) and RAS mutation rate was 10.2%
(41/402) in 402 cases of PTC. Univariate analysis showed that BRAFY®°°* mutation had nothing to do with age and sex of pa-

“E mutation and lymph node metastasis, extrathyroidal

tients (P>>0.05). There was a significant correlation among BRAF"®
invasion, staging, recurrence, progression and pathological subtypes in PTC (P <C0.05). There was no significant correlation
among RAS and age, sex, staging, recurrence, progression (P >>0.05). There was a significant correlation among RAS and
lymph node metastasis, extrathyroidal invasion and pathological subtypes in PTC (P<C0.05). Multivariate logistic regression a-

?F mutation and extrathyroidal invasion, pathological

nalysis indicated that there was a significant correlation among BRAFY ¢
subtypes in PTC (P<C0.05). There was a significant correlation among RAS and lymph node metastasis, extrathyroidal inva-
sion and pathological subtypes in PTC (P <C0.05). Conclusion: The mutation rate of BRAFY®°"F is significantly higher than
that of RAS in PTC. Mutations in BRAFY*°°F and RAS can be used as predictors of prognosis in PTC.
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Table 1 Association between BRAFV5°°E gene mutation and

clinicopathological features of thyroid papillary carcinoma

BRAFV600 5825 (fi], %)

AR n n — x2 P
A ()
<45 195 89(45.6) 106(54.4) 1.246 0.264
=45 207 106(51.2) 101(48.8)
P
Ui 103 50(48.5) 53(51.5) <<0.001 0.993
i 299 145(48.5) 154(51.5)
WA
= 181 99(54.7) 82(45.3) 5.048 0.025
%5 221 96(43.4) 125(56.6)
BRoMAL
2 117 74(63.2) 413(36.8) 14.356  <<0.01
% 285 121(42.5) 164(57.5)
vigl|
1~113 276 124(44.9) 152(55.1) 1518 0.034
M~ 126 71(56.3) 55(43.7)
R/ B
2 26 18(69.2) 8(30.8) 4779 0.029
i 376 177(47.1) 199(52.9)
S LY 75
2 276 156(56.5) 120(43.5) 59.910 <0.01
IEIHL 81 11A3.D 73 (86.9)
e 4t 33 25(75.8) 8(24.2)
HEWR 9 3(33.3) 6 (66.7)
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Table 2 Association between RAS gene mutation and

clinicopathological features of thyroid papillary carcinoma

BRAFVP00 ¢/ (], %)

AR G n T — X2 P
L e
<45 195 21(10.8)  174(89.2)  0.134  0.714
=45 207 2009.7) 187(89.8)
51
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= 117 5(4.3) 112(95.7)  6.327  0.012
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539
I~08 276 31(11.2)  245(88.8)  1.026  0.311
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Bk /e
& 26 3(6.5) 23(88.5)  0.054  0.815
7 376 38(10.1)  338(89.9)
93 B IV #Y
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AR 33 0 33
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Table 3 Logistic regression analysis of BRAFY®?°E gene mutation

Wald

gt S . P ORMH %% CI
YA
S ERY Y 0.242 19981  <<0.01 2927 1.828-4.687
WEZEEHE 0224 0.107 0743 1076 0.694-1.668
BRI 0.457 2.258 0133 198  0.812-4.860
IRIMZAL 0.260 10488  <<0.01 2324 1.395-3.872
i 0.255 0.382 0536 1171 0.710-1.930

* 4 RAS ERERTH Logistic EA5#

Table 4 Logistic regression analysis of RAS gene mutation

Wald
AR S P{i OR{i 9% CI
YAH
P ib AL 0.222 4420 0.036 1594 1.032-2.460
WREEsER 0418 7723 <0.01 0313 0.138-0.710

MRIMZAL 0.511 4.248 0.039 0349 0.128-0.950

3 itig

PTC J& FR 98 foc o UL B4 B2 A8, H R0 %
N e R ¢ o N ERT N R s
A, HEA — @ NE LSRR T R LT
PTC 4> FHLEI A W52 B BRAFY °F R A48 5
PTC &L K BA . BRAFV O LR 248 )&
T4 15 fEAM T 55 1799 for A I B4 g B w0 (T)
B BRI CA) L AT B0% 15 F 600 17 b 1Y 40
AWV &R (E) B, T FF 22 30§ BRAF
PO L 3 B MAPK 3 B 55 2206 1k, 5 8040 i o 24
ST i N6 A A 7 N S 0 S T
BRAFYSOF BN 48 5 PTC Wil K A W47 N A
I TN 222 AV AL 38 DAL T 384 i ek s S LT O Y
WY EWEFRIT SR . AR RN R
Brign BRAF VOOCF5E 7R 5 R 35 (1 4R % L I G 6
(P>>0.05), i 5/ kB Z&5R H LIREIMRIE.
A3 02 % R R RN BEOE AT 6 (P <<0.05) s ZH &
AT R BRAFY O JER 28748 5 PTC % 2 A
A TTIRAMRIEA X (P <0.05), 4. 76 PTC 4%
95 I 0 23 2H v  BRAF VOO0 5 R 25 725 & 0 I I Ay
o 20 i 0 > 2z R > e L X 5 PTC I IR AR 28
PR R R AR AL

RAS 3 [H & — Fp J5l 98 38 I, 3§ NRAS,
HRAS fil KRAS 4§ 3 Foy gt 3L I, & 71 46 15 119
p21 5 GTP.GDP 454, 877 41 M /9 A= & Fi 4y



4 W BE 2 B2k Vol. 25 No. 01 Jan. 2019

AT 2 30 00 B NS R T AFTE RAS BRI
A4 R B A B IR I | 45 LM e L IR R AR

Jig g SIS0 ST BRI A AT R I L RAS JE A
i WLF FTC, ik O JE & PTC, s w] I ﬂﬂﬁ/\

R FFOBR IR &S 35 v, R RAS i PR 5% 728 S 531] 245
Y R 3 R A B — oA e 1‘5'756}?%%%%

RAS BN RAES PTC A B A 5, & T RAS 3
Hg€ 48 5 PTC I IR 5 B4R AE 19 22 & 2 WL AR
—tnsl ORI A R R RAS RN R A B E R
PO A ok B 5 7 B e IR AMR AL A R (P <<

0.05) . 5 B F MW LR o B K RIS (P
=>0.05), TE£R B R F, RAS FE K R 28 K i
FA UM AL PTC, Hyk & iRl PTC, H 4% W &l
KW RAS B 548, fF =Fh RAS K 5878 F L #5
RN 19535} NRAS>HRAS>KRAS
i BT R, fE PTC v, i 8 W %€ 48 N
BRAFY ' BEH R AS, RAS RAE 5%7;2957”4*3/@
B PTC v, H & % W M & NRAS % 4,
BRAFV °F fil RAS #:H &4 5 PTC Y IIfs IR % 2
FROEAHOC , 2248 (9 28 5 B A T 0= 28 1k i I R A= 9
AT R AR PTC BE WU MBI A %, XF
BRAFY'F Fl RAS % [F 28 48 76 B R 98 A A 58 %)
W TR DI R S5 S A T R IR T
S TR 5 T 2 RS (AU B ) T B P A
98 Mt — A E LA Ai Ak .

5% 3k

1 Lim H, Devesa SS, Sosa JA.et al.
cancer incidence and mortality in the United States,
1974-2013 [J]. JAMA,2017,317(13):1338-1348.

2 HIFL IR BT R R R Y AT IR R e [
F O] i E s e 45 7 ,2016,26 (1) :47-52.

3 Penna GC, Vaisman F, Vaisman M, et al. Molecular

markers involved in tumorigenesis of thyroid carcino-

Trends in thyroid

ma: Focus on aggressive histotypes [J].Cytogenet Ge-
nome Res,2016,150(3-4):194-207.

4 Virk RK, Van Dyke AL, FinkelsteinA, et al.
BRAFY®°F mutation in papillary thyroid microcarci-

A genotype-phenotype correlation [J]. Mod
Pathol,2013,26(1) :62-70.

5 Jung CK, Little MP, Lubin JH, et al.

thyroid cancer incidence during the last four decades is

noma:
The increase in

accompanied by a high frequency of BRAF mutations
and a sharp increase in RAS mutations [J]. J Clin En-
docrinol Metab,2014,99(2) . E276-285.

6 Xing M, Alzahrani AS, Carson KA, et al. Association
between BRAF V¢°°F mutation and mortality in patients
with papillary thyroid cancer [J]. JAMA, 2013, 309
(14):1493-1501.

7 Jang EK,Song DE,Sim SY,et al. NRAS codon 61 mu-

tation is associated with distant metastasis in patients

10

11

12

13

14

16

17

18

19

20

21

22

with follicular thyroid carcinoma []]. Thyroid, 2014, 24
(8):1275-1281.

Ciampi R,Romei C, Pieruzzi L, et al. Classical point mu-
tations of RET, BRAF and RAS oncogenes are not
shared in papillary and medullary thyroid cancer occur-
ring simultaneously in the same gland [J]. ] Endocrinol
Invest,2017,40(1) :55-62.

Liu C, Chen T, Liu Z. Associations between BRAF
(V629E) and prognostic factors and poor outcomes in pa-
pillary thyroid carcinoma: A meta-analysis [ J]. World J
Surg Oncol,2016.14(1): p. 241.

Davies L., Welch HG. Current thyroid cancer trends in
the United States [J]. JAMA Otolaryngol Head Neck
Surg,2014,140(4) :317-322.

Porrello A, Antonello ZA, B-Raf
(V62E)Y and thrombospondin-1 promote thyroid cancer
progression [ J]. Proc Natl Acad Sci U S A, 2010, 107
(23):10649-10654.

Vu-Phan D, Koenig R]. Genetics and epigenetics of spo-
radic thyroid cancer [J]. Mol Cell Endocrinol,2014,386
(1-2) :55-66.

Wang Z, Chen JQ, Liu JL, et al

BRAF mutation on the diagnosis and prognosis of papil-

Nucera C, et al.

Clinical impact of
lary thyroid carcinoma: A systematic review and meta-
analysis [J]. Eur J Clin Invest,2016,46(2) :146-157.
Zhang H, Chen D. Synergistic inhibition of MEK/ERK
and BRAF V°°°F with PD98059 and PLX4032 induces
sodium/iodide symporter (NIS) expression and radioio-
dine uptake in BRAF mutated papillary thyroid cancer
cells [J]. Thyroid Res,2018,11(11):13.

Li F. Chen G, Sheng C, et al. BRAF Y*°°F mutation in
papillary thyroid microcarcinoma: a meta-analysis [J].
Endocr Relat Cancer,2015,22(2) :159-168.

Mo SP, Coulson JM, Prior IA. RAS variant signalling
[J]. Biochem Soc Trans,2018,46(5):1325-1332.

Patel SG, Carty SE, McCoy KL, et al. Preoperative de-
tection of RAS mutation may guide extent of thyroidec-
tomy [J]. Surgery,2017,161(1):168-175.

XU A TS, B . ras SEREME £ AR R K
LW PR RS BE R ()] I AR BE 24, 2014,54(27) : 93~
95,98.

Ryan MB, Corcoran RB. Therapeutic strategies to tar-
get RAS-mutant cancers [J]. Nat Rev Clin Oncol,
2018,15(11) :709-720.

Xing M. Clinical utility of RAS mutations in thyroid
a blurred picture now emerging clearer []J].
BMC,2016,27(14) :12.

Ming J. Liu Z, Zeng W. et al.
BRAF and RAS mutations, and RET rearrangements

cancer;
Association between

and the clinical features of papillary thyroid cancer []J].
2015,8(11):15155-15162.

BB %, 3K % 3¢, W 1 4. BRAF, TERTp. RAS, RET/
PTC.PAX8/PPAR 7 R i vh O WF 52 i e [T ], B2 o
2E3R,2018,24(7) :1318-1323.



