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Abstract: Objective To compare the difference in somatic gene mutation of PTC subtypes between 114 patients with
papillary thyroid carcinoma (PTC) and The Cancer Genome Atlas (TCGA) database. Methods Totally 114 PTC patients
admitted to The First Affiliated Hospital of Nanjing Medical University were recruited. The 18 hotspot genes associated
with thyroid cancer were detected in thyroidectomy specimens were using next generation sequencing. PTC data were
downloaded from the TCGA database in the cBioPortal website, and the difference in the somatic gene mutation was
compared between 114 PTC patients and the TCGA database. Results The 114 PTC patients included 73 women
(64.04%) and had a mean age of (39.23+13.18) years. The prevalence of BRAF V600E (66.67% vs. 48.68%), TERTp
(3.51% vs. 0.41%), PDGFRA (1.75% vs. 0%), PTEN (3.51% vs. 0.41%) and TP53 gene mutations (4.39% vs. 0.61%)
was significantly higher among the 114 PCT patients than in the TCGA database (P<0.05). The prevalence of BRAF
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V600E (80.88% vs. 54.99%), TP53 (7.35% vs. 0.57%) and TSHR gene mutations (2.94% vs. 0%) was significantly high-
er in classical PTC(CPTC) patients than in the TCGA database, and the prevalence of BRAF V600E (36.84%
vs.13.86%) and TERTp gene mutations (10.53% vs. 0%) was significantly higher in follicular variant PTC (FVPTC) pa-

tients than in the TCGA database. According to the American Thyroid Association Risk Stratification of Thyroid Cancer

Recurrence, the prevalence of BRAF V600E and TP53 gene mutations was 77.14% and 8.57% among moderate—risk

CPTC patients, the prevalence of BRAF V600E gene mutation was 27.27% among low-risk FVPTC patients, and the

prevalence of TERTp gene mutation was 33.33% among moderate-risk FVPTC patients, which were all higher than in
the TCGA database (55.10%, 0%, 3.28%, and 0%, respectively; P<0.05). Conclusion There are significant differences

in the type and rate of somatic gene mutations between 114 PTC patients and the TCGA database.

Keywords: papillary thyroid carcinoma; pathological subtype; TCGA database; gene mutation
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BT CHBREBEBRTHE 1 h; EXAE.00
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L, 100 L Buffer ATE, % IR #8520 0L
££ DNA JHRAFET-20 CokAE .

122 CEERIE RAZOCYRE (Quantus™ Fluo-
rometer/Qubit 2.0) XF DNA #£ 575, Bul &
&) DNA FH Covaris M220 #87FTWiHL (Covaris) ¥f
DNA F Btk FTWr&A4F: Duty Factor 20%, Peak 50,
Cycles Burst 200, Volume 130 pL, Time 180 s; HaiK
VEME, AmpureXP ff¥k (f5%C 2x) 4ifbF] W5 1)
DNA, HARWHEEIAZ: 30 ng DNA, ddH0 25 plL,
End Prep Reaction Buffer 3.5 pL, End Prep Enzyme
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FIRFEEEE; WA 200 ulL 80% LM, TEREIIHE
R E ST, EEEME 2 k. difkok
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SR AR B2 ARSI FOR BRI AR DG 18 N FR A A
(BRAF, HRAS., NRAS., KRAS. RET. PIK3CA,
GNAS, TSHR. CTNNB1, PDGFRA., AKTI. ALK,
TERT. PTEN. TP53. NTRKI1. PAX., RASAL1) A
GAS N BUR AR KRG o R LKA 53
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FE (P<0.05), W3 2, HAWIEA! PTC Js {5 P 58 28
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0.05),

2.3 TR ATA AR Fm# R AT TS TCGA #
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(108/196) #1 0% (0/196) (x’=5.940, P=0.015; P=
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BRAF V600E 75Ny 27.27% (3/11), =T TCGA
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#1114 6] PTC FRBIIGARFZEF TR S TCCA i tis [n (%) ]

Table 1 Comparison of clinical characteristics and genetic test results between 114 PTC patients and the TCGA dataset [n (%))

PTCHRH]  TCGA ¥dis

PTCHGH]  TCGA %)%

o (n=114) (n=493) i Pl A (n=114) (n=493) i Pl
P 3.837  0.050 = 53 (46.49) 24 (5.27)
% 41 (35.96) 132 (26.77) FEPH5E7E
© 73 (64.04) 361 (73.23) BRAF V600E 76 (66.67) 240 (48.68)  12.000 <0.001
R 39.23+13.18  47.16+15.70 5577 <0.001 RAS 6 (526) 52 (10.51) 2992 0.087
& <0.001" | TERTp 4 (351) 2 (041) 0.013"
CPTC 68 (59.65) 351 (71.20) PDGFRA 2 (1.75) 0 (0) 0.035"
FVPTC 19 (16.67) 101 (20.49) PIK3CA 1 (0.88) 2 (041) 0.463"
TCVPTC 5 (439 36 (7.30) TSHR 2 (1.75) 2 (041) 0.160
DSVPTC 15 (13.16) 4 (0.81) PTEN 4 (3.51) 2 (041) 0.013"
EVPTC 7 (6.14) 1 (0.20) GNAS 2 (1.75) 3 (0.61) 0.236"
AJCCHH] 51.144  <0.001 CTNNBI 1 (0.88) 2 (0.41) 0.463"
[F] 105 (92.11) 282 (57.20) TP53 5 (4.39) 3 (0.61) 7.461  0.006
1449 6 (526) 50 (10.14) FEF G 2276 0.134
11} 3 (2.63) 109 (22.11) RET 9 (7.89) 30 (6.09)
V19 0 (0) 52 (10.55) NTRK1 3 (2663) 10 (2.03)
ATA KU 532 137.011  <0.001 BRAF 3 (2.63) 9 (1.83)
fiefe 35 (30.70) 171 (37.58) PAXS 2 (1.75) 1 (0.20)
g 26 (22.81) 260 (57.14) ALK 1 (0.88) 3 (0.61)

T TR R Hees ik, AR HCBCRH RG8 ;s *Fs R A Fisher B DIHERS:

3 it it

AT LI, E R R — B R EE B
114 5] PTC 5 {51 () FE PR 28 AR R AU R G AE K 5 TCGA
BRI B 2ES

PTC WAIL) CPTC. FVPTC A F, 5 TCGA 3
WAL, ABEFTA AR 114 5195 61 1) 247 i 45
/AN, AJCC T RN ATA & K% AR by e fa 1 L4913 e
g5 PTC RJ5HLUrA bR A PR E MK, FAAE
PEFER A A ¢, BRAF VOOOE & PTC fics WAy ZE7E,
114 BIREHIK 5725 % (66.67%) 25T TCGA B
(48.68%) , 5 HONG % "' i\ 4 W ¥ H#b X BRAF
VO60OE 28745340 = 4518 25, & BRAF Z&AE %]
AE 5 W AR LR A K P A & o FVPTC ik 3l 7
RAS 278 RAET TCGA B, TCGA B RAS
RAFFAT E T RE S 1974—2009 4F 36 [ 8 0 1 b o
RAS RABF I 2.7% WG E 24.9% " H K. A,
A HE 5T H CPTC 95 il i TP53, TSHR %€ 748 K |
FVPTC J i) TERTp ZAEZI 0 i 5 F TCGA %l
. BRI SONG 45 ' B 58 i /n P9 5 Bl %K TERTp &

AR TN EI S, SARBIRAS AR . X T4
PITEANTR] R Y 28748 25 SRR T B R AR AR it — 25
5% .

RET 35 PR 3 722 44 % 200 i J5% 025 1k S IR 0 Il =2 1k
H, fESEM B AAG . A KRR . PTC H % RET
FEFBRATZARS1, 30 ] i Al A s BUs (5 5 5
WEiE S, IR ShR A e Y BEAERF SR BN, 7%
() PTC fGHIAFEAE RET/PTC EHE, (HIT4Ed SR %
e sl RFSE PTC I TCGA ¥ 2 RET
e 6% ~7%, SEREMSR —2. B4h, PAXS/
PPAR-gamma 12 WIS N EH Z —, @itk
SHOE WNT/TCE 342, (- HA IR EARAE A I A
e R AR ZE RS Y i EHER &R TE FVPTC, 29/
1%~5% "' . A WF5E PTC %% ] Al TCGA %4k & b
PAXS @& 40 F FVPTC SEAIH

Gt = SR R 24 KR F 22 AR 11 NTRK L [H 1
etk EmH S K. 45 . PTC SR /N2 i fii
FE R JRA K, RIS A CPTC, FVPTC I #Y
WG W FEAE NTRK1 fli 4, NTRK1 #EHEWL T 10% 1Y
PTC 1 U st U &5 PTC I RFHEEAT A
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& 2 CPTC 1 FVPTC fi IR GRS TCGA Bl L [n (%) ]
Table 2 Comparison of genetic test results between CPTC and FVPTC patients and the TCGA dataset [n (%)]
CPTC FVPTC
g PTCHGHI  TCCA %l PTCHGEH]  TCCA Hdf %
(n:fi)J (n:ﬁl)ﬂﬁ ¥ {6 Pl m:ij (n:IOI)ZE XM Pl
B
BRAF V600E 55 (80.88) 193 (54.99) 15.815 <0.001 7 (36.84) 14 (13.86) 4.366 0.037
NRAS 1 (147) 15 (427) 0.575 0.448 2 (1053) 19 (18.81) 0.295 0.587
HRAS 2 (2.94) 6 (1.71) 0.038 0.845 0 (0) 8 (7.92) 0.591 0.442
KRAS 0 (0) 2 (0.57) >0.999 * 1 (526) 2 (1.98) 0.407 *
TERTp 1 (1.47) 2 (0.57) 0.413 2 (10.53) 0 (0) 0.024 *
TP53 5 (7.35) 2 (0.57) 12.093 0.001 0 (0) 1 (0.99) >0.999 *
PTEN 2 (294) 1 (0.28) 0.070* 2 (10.53) 1 (0.99) 0.065 *
PDGFRA 1 (1.47) 0 (0) 0.162 * 1 (5.26) 0 (0) 0.158*
TSHR 2 (2.94) 0 (0) 0.026* 0 (0) 2 (1.98) >0.999 *
PIK3CA 1 (1.47) 2 (0.57) 0.413* 0 (0) 0 (0)
GNAS 1 (1.47) 1 (0.28) 0.299* 0 (0) 1 (0.99) >0.999 *
CTNNBI 1 (1.47) 2 (0.57) 0.413° 0 (0) 0 (0)
AKTI1 0 (0) 1 (0.28) >0.999 * 0 (0) 0 (0)
FEF Al
RET 6 (882) 24 (6.84) 0.105 0.746 1 (526) 4 ( 3.96) 0.584 *
BRAF 1 (1.47) 6 (1.71) 0.000 >0.999 2 (10.53) 3 (2.97) 0.164*
NTRK1 1 (1.47) 9 (2.56) 0.011 0.915 2 (10.53) 1 (0.99) 0.065 *
PAXS 0 (0) 0 (0) 1 (5.26) 1 (0.99) 0.293
ALK 1 (1.47) 3 (0.85) 0.509 * 0 (0) 0 (0)
T R Fisher BAIHER
FMEAE S — 9T . ASEFIE QALY CPTC Y5518 & BR FRBL R A FRFIES AT [T] . P AesiA ki, 2021, 50 (11):
1 il ALK B4R 1 4] BRAF . KELLY % 19 7E 123471239,
25 9% AL RIS . 4% A5 AT 1.29% i) [4] KIM T H L]ij M, KWON A Y et al.MoIecular g-enolyping -of
the non—invasive encapsulated follicular variant of papillary thyroid
PTC HURIL T ALK JEN Rl o BRAF il 5 7 R R carcinoma [J] .Histopathology, 2018, 72 (4): 648-661.
JE AR DL, FEHUR PTC 2928 10% ~20%, 5 [5] COCA-PELAZ A, SHAH J P, HERNANDEZ-PRERA J C, et al.
BRAF fill & 28 2% ] 1 . BRAF V60OE % 78 #H I Papillary thyroid cancer—aggressive variants and impact on manage-
BRAF Bl SRR 22w 17, ment: a narrative review [J] .Adv Ther, 2020, 37 (7): 3112-3128.
AT — R BE . UA 114 6] PTC, (6] SF)NG Y s,. LIM J Aj PAl.{K Y J.Mutation ;.)rofile of well—differen-
tiated thyroid cancer in Asians [J] .Endocrinol Metab, 2015, 30
HARZHCH CPTC WAL, HAERIAHEA R, A (3): 252-262.
Rt — A IR E 4 1 X . A WAY PTC g 9] IR R [7] TUTTLE R M, HAUGEN B, PERRIER N D.Updated American
FLRZEASE PTC WA (0 {E S Joint Committee on Cancer/tumor-node—metastasis staging system
for differentiated and anaplastic thyroid cancer (eighth edition) :
S LRk what changed and why? [J] Thyroid, 2017, 27 (6): 751-756.
[1] ABDULLAH M I, JUNIT S M, NG K L, et al.Papillary thyroid [8] HAUGEN B R, ALEXANDER E K, BIBLE K C, et al.2015

cancer: genetic alterations and molecular biomarker investigations
[J] .IntJ Med Sci, 2019, 16 (3): 450-460.

[2] KAKUDO K, BYCHKOV A, BALY, et al.The new 4th edition
World Health Organization classification for thyroid tumors, Asian
perspectives [J] .Pathol Int, 2018, 68 (12): 641-664.

(3] ki, B, EEHI, 55 . SR HURIRFL IR A I R

American Thyroid Association management guidelines for adult pa-
tients with thyroid nodules and differentiated thyroid cancer: the
American Thyroid Association guidelines task force on thyroid nod-
ules and differentiated thyroid cancer [J] . Thyroid, 2016, 26
(1): 1-133.
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