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Abstract

Key words

Background and Aims: The BRAFY* mutation is the most common genetic alteration in papillary
thyroid carcinoma (PTC) and is widely used to guide surgical extent and risk stratification. However,
other genetic variants are increasingly identified in clinical practice, and their association with lymph

FYS%°E_mutated cases

node metastasis (LNM) remains unclear. Most existing studies have compared BRA
with BRAF wild-type cases without stratifying specific mutation types, potentially affecting the accuracy
of risk assessment. This study aimed to compare the lymph node metastatic features between PTC
patients with different common genetic alterations and those with the BRAFY**** mutation.

Methods: A retrospective analysis was conducted on 4 795 PTC patients who underwent surgery and
genetic testing at Fudan University Shanghai Cancer Center from January 2019 to January 2025. Patients
with a single genetic alteration were included and grouped accordingly. Propensity score matching
(PSM) was used to control for confounding factors including age, sex, and T stage. The number of

metastatic lymph nodes and N stage were compared between each mutation group and the BRAFY*""

group.

Results: After PSM, patients in the CCDC6-RET and NCOA4-RET fusion groups had significantly
higher numbers of metastatic lymph nodes and N1b stage rates compared to the BRAFY*"F group (all P<
0.05). No significant differences were observed between the ETV6-NTRK3 fusion or RAS mutation
groups and the BRAF*** group in terms of lymph node metastasis or N stage (all P>0.05).

Conclusion: PTC patients harboring CCDC6-RET or NCOA4-RET fusions exhibit a significantly

FV(vOOE

higher lymph node metastatic burden than those with the BRA mutation, suggesting more
aggressive behavior. In contrast, ETV6-NTRK3 and RAS-mutated PTCs show similar metastatic profiles
to BRAFV*F-mutated cases. Preoperative genetic profiling may help identify patients at high risk of
metastasis and guide individualized lymph node dissection strategies.

Thyroid neoplasms; Carcinoma, Papillary; Lymphatic Metastasis; Genetic Testing; Propensity Score
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FER Ji 988 S i 5 L A PN 20 6 R 8 R IR

B4 R R IR 22 5%, B 76 PTC itk L 45 3 158 [

24 i BT A EEAE B 2,19 BRI L AR L RO R L A
AF 6.26% L) L i 8 AN B T, IR R AR 5 At
AL LUREAF 0.82% (9 7 B AE BT, HAl 2 Y
A Aoy g iEP . AR MR FL Sk AR (papillary thyroid
cancer, PTC) J& FUAR R H fie o L Ao g B2 70
J2— i LA UL 25 5 7% O 32 S5 RS 3 A% i) B IR R
WEFEEIR WY, RV R R EAR <1 em BLIRG RSZAR 7
KR O LS R A PTC B, g Xk B 4
e R% A AT K 18.3%~50% o X T {3/ PTC 2 75 i %
BEAT BB M B0 R UL A5 1 U0 A R . BRAFYO"
FEAL S PTC H fe 1y DL A JE A AR S 2R 80, ] ) T4
ST ORFEE B AR AL o SR, At A AR R A
I PR FP B o0 A 2 0 22, LS A R R B OE &R
AN WA . P, AS W 5l a6 P 23 DU
(propensity score matching, PSM) 43 87 AS [A] & Ul 3
P 72 53 25 78 PTC 15 BRAFY" 58 42 B PTC 8 2 14 Ik
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1.1 IEREERE

AHFSE MBS 2019451 H 2 H—202541 H
23 H & 1 K2 W g e = Bt sk #5140 B 3547 F KRR
JPIIZ PTC A, A ARRE: (1) Frfy B H 3
32 3/ — AR B i 0 R R B4 IR AR DD BR R
R R L D Rl WA = N 797 R WA L]
AT B8 e 7% UK UL 435 104 £S5 A ) A L 45 R
H G E 2D NIV IR T 45 (2) A 565 1 512
0ok IS MRS (LA IR I O 4 A X M %
KUEAME A, BBKELHEE); G A%
B 2 BRI o HEBR AR (1) & JF FR IR
DEVER g . HOIR IR BE AR R . HR R A o b sl H



55 BH,E AR A E R A S BRAF " R4 AR BRI KR8 ik B 45 4 A R AR L B 905
N N Al (E8) -RET (E12) . SQSTM1 (E6) -RET (EI1) .

N PTC % (2 A IFm k5% m
PTC (8 & 5 (3) & I HoAth 2% M i 9 o =0 iy 18 3 5
(4) 115 PR 95 B 08 B AS 2 1 SR 3 o AT S8 AR A O AR
ISR S -NENE A Rl R (e e S AR R R
& (fEHHt S . 2201249-3)
1.2 EE&EN
1.2.1 ARARGE  AHFSE A HE AT JE DA I A AR AR
F ORI T A5 FRAEA . A BRI TR
BE L, A R AR B R 21 5, R TR
i) RNA/DNA ZH AR AF M, kA4S (2~8 C) iz,
AR HER AT L 10~155K, JEEE 5~
10 wm, JlJg 40 i 5 5 >209% , (A7 0 A a1 48,
Z (10~30 C) izfii; FARPEFHALATRG T K
/N (2505 emx 0.5 emx 0.5 em) SFARHL 1, 1)
B 57 B3 77 76 RNA/DNA 2 U 77 i P vk 48 (2~
8 C) izki.
1.2.2 AR A4 L8R A R ] QTlAamp DNA
FFPE Kit $2% I8 41 20 DNA | 21 i 27 A A 1 i 20
U ] 2Z VLA W 1 MTGO1 % R 32 B DNA . 25 5
W SR HT & B AR 0 N AR e 3 DR 0 ) &
NGS28, H & 42 7 M AF & % 99.5%, Ik
99.4%, F¢ 5 100%. H & i B R ;. KAPA
HyperPrep Kit #4 & DNA SCJE, #REF 2438 3K H bR X
B, (HEEFmILX 10 bp) ; Ilumina NovaSeq
6000 F-55 (PE150) )5, ~FF47 ¥ % B =1 000 x ,
030>85%; FastQC s, BWA HbXf NS H HH
2l (hgl9); GATK £ ill SNV/InDel, CNVkit 73 #7 #%
DB 5, FusionCatcher TH 31 2[R gt 4 5 Bl AL 3 BL
BB FEAS AT S
1.2.3 L RN EE  FEAEY A FUR MRS A
W3 7] B NGS28 40 A T H R B 45 45 R0 5 1) o
I ERRE PR A R R Y R R R, AR Y
XS DR N Sl NN L N 7 G A
(SNV/InDel ) . 3& [H @l & (fusion) . J3 3 ¥ %8 4
(promoter) . SNV/Indel £ 4% : ALK, RET, AKTI,
ATM, BRAF, CHEK2, CTNNB1, EIFIAX, EZHI,

FGFR1, FLT3, GNAS, HRAS, KIT, KRAS,
NRAS, PIK3CA, PTEN, SPOP, TP53, TSHR,
ZNF148, fusion 4 #§ : ALK, RET, NTRKI,

NTRK3, PAX8, PPARG, ROSI. H o 0] £ i i
RET filt & 447 7 F0, 430 . CCDC6 (E1) -RET
(E12) . CCDC6 (E8) -RET (EI2). ERCI (E13)
-RET (E12). CCDC6 (E8) -RET (El1). NCOA4

CCDC6 (E2) -RET (E12). promoter fiff: TERT.
1.3 EETRHSA

R HERR 2 B AR S s2 e, 8 BORS I 45 2R rh
A B — e PR AR S g i A1), HG v R A AR e e 1Y)
%k BRAFY™™ € 48 | CCDC6-RET fit 4 . ETV6-
NTRK3 fili 5 . NCOA4-RET fi & . RAS ®74F, ¥ H
Ay R T, Hirh BRAFYO" 58 7% 25 #4 y BRAF (NM_
004333.4) %5 15 4 B F Hf L AE . 1799T>A  (p.
Val600Glu) ; CCDC6-RET filt & 4H fU 5 CCDC6-RET
(NM_005436.5, NM_020975.6) & exonl_exonl2 7} i
F HEhl & ., CCDC6-RET (NM_005436.5, NM_
020975.6) % exon8_exonl2 #h & F f@f &, CCDC6-
RET (NM_005436.5, NM_020975.6) &3 exon2_exonl2
S TRl 4 s NCOA4-RET fit 4 21 # iy NCOA4-RET
(NM_001145261.1, NM_020975.6) %% exon8_exonl2
ST KRRl s ETV6-NTRK3 il 4 40 1 2 ETV6-
NTRK3 (NM_001987.5, NM_002530.4) % exon4_
exonld A 1 7 & A il & 5 RAS R 7E 4 40 £ NRAS
(NM_002524.4) 5 3 4p & F 55 LR AF . 182A>T (p.
Gln61Leu), NRAS (NM_002524.4) 53 4 T4 X
% 7% c. 181C>A  (p. Gln6lLys) , HRAS (NM_
001130442.2) 55 3 4k W F 55 LR AF ¢.182A>G (p.
GIn61Arg) , HRAS (NM_0011304422) 5 3 4 i T
B Y %A% ¢ 181C>A  (p. Gln61Lys) , KRAS (NM_
033360.3) 5 2 4F B F B L % AE ¢.35G>A  (p.
Glyl12Asp), KRAS (NM_033360.3) %f 3 4h & F 4 X
R AF ¢.182-183delinsGC (p.Gln61Arg) , KRAS (NM_
033360.3) 5% 3 4b ik F 5 L% A e 181C>A  (p.
Gln61Lys) -
1.4 PSM

B SPSSAU R i (hitps:/spssau. com/indexs.
himl) 47 PSM Ab B, 32745 f 3 HUSE (R AR S5 20,
PR B8 AR IS L MRS T AT, 4 SR CCDC6-
RET fll & 20, NCOA4-RET fit & 40, ETV6-NTRK3 il
A4, RAS ®7AF 4 — — 5 BRAFY™™ % 45 4 ik 47
PSM, PSM R H & ix 48k (R4AME=0.02), FrifE
b M 25 <20% A b VG BE B8 ), K 5 7K E «=0.05,
PSM 7321 J5 A7 i — 2D ge it o i o
1.5 Sit=F4biE

K H SPSSAU 7£ 4 °F- 5 (https:/spssau.com ) #F
fraeit e BRG] (A1) [0 (%) ]
TR, HRBLECRA PR 6 ESS MmNt
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BRI s i (r+s) Ron, 4l RAS RAFA (n=67). PSM A, 5 BRAF'™ 5454
R R L, 12548 1% % FH Bonferroni ¢ 1IE . P<0.05 leds, SARLRBGAHENEZS, HIiKkN.

hERAGIFE L. BRAFY 58725 4] 5 CCDC6-RET @il & 4HAE VE 5 . T 4>
W N WSS R RE T 22 R A ST R
2 & = X (¥ P<0.05); 5 NCOA4-RET il & 4H 15 T 43 1 .
N WS B E T mERA S EX
2.1 PSMBiEEEZHER (1 P<0.05) ; 5 ETV6-NTRK3 il & 4H 75 4F #% . 1

R B 5 R RG: 435 SR BB 0 o BRAFYOF 5878 4] BT N ERA S FEE L (B <
(n=4 331) . CCDC6-RET Rl & 4 (n=254) . NCOA4- 0.05); S RASEAHET . N T HERA
RET 440 (n=52) . ETV6-NTRK3 il 440 (n=91) . Giitepm X (B P<0.05) (£1),

1 BAEBREFEZEMN
Table 1 Baseline data of patients in each group
BRAFY™EZSA54  CCDC6-RETElA2H  NCOA4-RETEIA4H  ETV6-NTRK il 454 RAS 57541

s (n=4331) (n=254) (n=52) (n=91) (n=67)

AR n (%))

<55 3607(83.28) 218(85.83) 44(84.62) 83(91.21) 52(77.61)

=55 724(16.72) 36(14.17) 8(15.38) 8(8.79) 15(22.39)
5 (%) P

5 1391(32.12) 49(19.29) 17(32.69) 76(83.52) 14(20.90)

e 2940(67.88) 205(80.71) 35(67.31) 15(16.48) 53(79.10)
LA (%))

= 988(22.81) 47(18.50) 8(15.38) 18(19.78) 11(16.42)

w 3343(77.19) 207(81.50) 44(84.62) 73(80.22) 56(83.58)
S R BN (%) ]

= 11(0.25) 1(0.39) 1(1.92) 0(0.00) 0(0.00)

o 4320(99.75) 253(99.61) 51(98.08) 91(100.00) 67(100.00)
T3 (%) T

Tla 2633(60.79) 105(41.34) 19(36.54) 30(32.97) 50(74.63)

Tib 1368(31.59) 107(42.13) 23(44.23) 44(48.35) 12(17.91)

T2 296(6.83) 34(13.39) 8(15.38) 15(16.48) 2(2.99)

T3a 23(0.53) 7(2.76) 1(1.92) 2(2.20) 3(4.48)

T3b 11(0.25) 1(0.39) 1(1.92) 0(0.00) 0(0.00)
N[0 (%)

NO 1.871(43.20) 85(33.46) 11(21.15) 37(40.66) 44(65.67)

Nla 1679(38.77) 64(25.20) 11(21.15) 26(28.57) 18(26.87)

N1b 781(18.03) 105(41.34) 30(57.69) 28(30.77) 5(7.46)
WA EH (B, % = )Y 2.56+4.22 4.20+5.41 6.75+6.76 3.59+5.30 1.22+2.88

7 :1)BRAFVE 5454, 5 ETVO-NTRK il 20 HL 45, P<0.0552) BRAFY"E %75 44 B CCDC6-RET fili 45 2 \ETVO-NTRK il 520 He 48, P<0.0553)
BRAFY"" %545 2] 5 CCDC6-RET i+ 41 NCOA4-RET il & 41 \ETV6-NTRK Fil & 41 \RAS %828 41 HL A , P<0.05;54) BRAFY " 545 4] 5 CCDC6-
RET Al #41 NCOA4-RET Rl & 41 HAE , P<0.05

Note: 1) P<0.05 for comparison between the BRAFY*""* mutation group and the ETV6-NTRKS3 fusion group; 2) P<0.05 for comparison between the
BRAFY  mutation group and the CCDC6-RET fusion group and ETV6-NTRKS3 fusion group; 3) P<0.05 for comparison between the
BRAFY*F mutation group and the CCDC6-RET fusion group, NCOA4-RET fusion group, ETV6-NTRKS3 fusion group, and RAS mutation group; 4) P<
0.05 for comparison between the BRAFY*"F mutation group and the CCDC6-RET fusion group and NCOA4-RET fusion group

2.2 CCDC6-RET & A5 BRAF*™ ™ 2 &5 45 Iifs IR AT B E, PSM RTAFIE X R A4 I . PR . T 4
TR IB4FIE LE 85 A R HE LG 22 43 9 R 11.97% . 29.64% . 41.65% ,
% VEHE 254 %} CCDC6-RET filt 4 21 i1 BRAFY6F PSM J5 43 5l S} 2.06% . 3.02% . 1.49%, | [ i B B
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bR AL R 22 46 XFHE 2 <209% , DU B3R B2 5
PSM J&5 I 41 (8 & B AR08 L MR . PR R A 2 Ak
R RPN, ToaMMERH TG EE L (1
P>0.05), NS BA S 75 X (P<0.05) .
PSM Jii CCDC6-RET fili & 41 /) kB 25 56 R 3 B 5 =
F BRAFY" 22 25 2 [ (4.20+541) L vs. (2.98 +
496) H, =-2.642, P<0.05] (%£2),

#&2 PSM /5 CCDC6-RET B &5 H5 BRAF " SR A IK
TRIBFFAELL AL
Table 2 Comparison of clinicopathologic characteristics
between CCDC6-RET fusion group and BRAFY*"®
mutation group after PSM

BRAFYO™EZEARZH  CCDC6-RET

A5 i P
2 (n=254) AlA 4 (n=254) X
R n(%)]
<55 217(85.43) 218(85.83)
0.016 0.899
>55 37(14.57) 36(14.17)
el (%)]
5 46(18.11) 49(19.29)
0.117 0.733
I 208(81.89) 205(80.71)
JERZH (%))
s 63(24.80) 47(18.50)
i 2.970 0.085
i 191(75.20) 207(81.50)
ST B AR
P 0(0.00) 1(0.39)
1.002 0.317
w 254(100.00) 253(99.61)
T #n(%)]
Tla 105(41.34) 105(41.34)
T1b 107(42.13) 107(42.13)
T 36(14.17) 34(13.39) 1.134 0.889
T3a 6(2.36) 7(2.76)
T3b 0(0.00) 1(0.39)
N4 #n(%)]
NO 114(44.88) 85(33.46)
Nla 89(35.04) 64(25.20) 27.003 <0.01
Nib 51(20.08) 105(41.34)
NRERT L2 sl
(Hor o 5) 2.98+4.96 4.20+5.41 -2.642 <0.05

2.3 NCOA4-RET Rt & 4H 5 BRAF*™ " R A I [k

TRIRFFIE L3R

3 DT D 52 X%5F NCOA4-RET Fil 4 2H F1 BRAF "
RAS B, PSM TR X R AYAERE . PERI . T4
11 1Y B E AL 22 53 BN 12.66% . 1.22% . 51.99% ,
PSM J5 43 91 9 17.11% . 16.88% . 4.40%, T 43 M H5
HEAL M 25 T B i 52 B 2 HL 45 AR o o Ak i 25 4
XT{H ¥ <20% , VG5O B4 o PSM S W 20 F8 3 1Y

RS M MR RS AR A B, T
WS G %8 X (5 P5005), N,
HAS2#3E X (P<0.05)., PSM Ji NCOA4-RET fif
A 2H R T % B B H 7 T BRAFYO" 58 8 4
[ (6.75+£6.76) Mvs. (2.56+4.22) M, =-3.528, P<
0.05] (#£3),

&3 PSM /G NCOA4-RET @& 405 BRAF"" REAF K
fRIBHFIER
Table 3 Comparison of -clinicopathologic characteristics
between NCOA4-RET fusion group and BRAFY*"®
mutation group before and after PSM

BRAFY6%E NCOA4-RET
A _ Xt P
R (n=52) BhAEH (n=52)

RS 0 (%))

<55 42(80.77) 44(84.62)
0.269 0.604
>55 10(19.23) 8(15.38)
TR (%)]
5 13(25.00) 17(32.69)
0.750 0.387
g 39(75.00) 35(67.31)
B Lk n(%)]
72 10(19.23) 8(15.38)
0.269 0.604
T 42(80.77) 44(84.62)
Bt B R (%)]
P 1(1.92) 1(1.92)
0.000 1.000
w 51(98.08) 51(98.08)
T3 (%)]
Tla 20(38.46) 19(36.54)
T1b 23(44.23) 23(44.23)
™ 7(13.46) 8(15.38) 9.051 0.999
T3a 1(1.92) 1(1.92)
T3b 1(1.92) 1(1.92)
N3 #i[n(%)]
NO 21(40.38) 11(21.15)
Nla 16(30.77) 11(21.15) 0.092 <0.05
N1b 15(28.85) 30(57.69)
eSS A E
2.88+4.10 6.75+6.76 -3.528 <0.05
(B, % +5)

2.4 ETV6-NTRK3 gt & 4H 5 BRAF ™ R Al K

FRIBFFELL B

BN VE L 91 X%F ETV6-NTRK3 Filt 4 4 Fll BRAF V6"
KA B H, PSM ETHFIE X G40y . vE . T4
09 A5 o R D 22 5 9 R 27.62% . 36.99% . 56%,
PSM J5 43 51 5 2.96% . 0% . 1.41%, 4% P78 & by
b 25 T [ B &5 HL PSM i 26 X (B 3 <20%,  DE Bt &%
R . PSM J5 P 4L BB E BT A I AR B R AE 35 TG
iit2gE L (¥ P>0.05) . PSM Ji ETV6-NTRK3 fil &
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AWM E B EH S BRAF O 8 A8 4] 25 57 o458
TR X[ (359+530) Mres. (3.57+4.97) M, =
—0.029, P>0.05] (#4),

%4 PSMJ/SETV6-NTRK3 R &4 5 BRAF " RE A K
FREEFFIELL B
Table 4 Comparison of clinicopathologic characteristics
between ETV6-NTRK3 fusion group and
BRAFY** mutation group after PSM

BRAFVO%F ETV6-NTRK3
Ap _ Xt P
R (n=91) FHEH(n=91)

IR ,n(%)]

<55 83(91.21) 83(91.21)

0.000 0.604
>55 8(8.79) 8(8.79)
PSR (%)]
B 15(16.48) 15(16.48)
0.000 0.387
£’8 76(83.52) 76(83.52)
B ZHn(%)]
S 23(25.27) 18(19.78)
0.787 0.604
w 68(74.73) 73(80.22)
S BRI (%)]
= 1(1.10) 0(0.00)
1.006 1.000
w5 90(98.90) 91(100.00)
T2 #n (%))
Tla 30(32.97) 30(32.97)
Tlb 44(48.35) 44(48.35)
T2 15(16.48) 15(16.48) 1.333  0.856
T3a 1(1.10) 2(2.20)
T3b 1(1.10) 0(0.00)
N 538 (%)]
NO 36(39.56) 37(40.66)
Nla 33(36.26) 26(28.57) 1.564 0.457
N1b 22(24.18) 28(30.77)
i NRESE 2 e
3.57+4.97 3.59+£530  -0.029 >0.05
(/Hl,iis)

2.5 RAS Z2Tr4H 5 BRAFVOF 58 25 48 I TR 5k SR 4 4E

bbE

LI VT BE 67 X% RAS 28 75 26 il BRAFYOF 5¢ 7% 25
B, PSMATAF X A 4E % . M. T 2 A 4%
HEAR AR 22 53 51 N 25.55% . 33.95% . 14.78%, PSM )&
35N 3.69% . 4.86% . 4.2%, %% PrAE AR E AL R
2: T FEW] 2 H PSM 5 48 XHE 31/ T 20% , VG AL 5%
BT . PSM 5 5 2 B BT A I AR BELRR 1R 1
Guit2E L (¥ P>0.05) . PSM J5 RAS %€ 48 41 (1) itk
B 25 B 50 H 55 BRAFYP R AR 4] 22 B LG T2
M (1.22+2.88) Krws. (1.57+321) #, =0.652,
P>0.05] (%£5),

http://www.zpwz.net

#5 PSMJG RAS R 5 BRAFY" 3R Al R 7w FH1E
b

Table S Comparison of clinicopathologic characteristics

FV60|]E

between RAS mutation group and BRA
mutation group after PSM

BRAFVP 8754 RAS A

AR /1 P
s (n=67) (n=67) Xn
RS (%))
<55 53(79.10) 52(77.61)
0.044 0.834
>55 14(20.90) 15(22.39)
Pl (%)]
5 13(19.40) 14(20.90)
0.046 0.829
& 54(80.60) 53(79.10)
JEERZH (%))
s 20(29.85) 11(16.42)
3.399  0.065
w 47(70.15) 56(83.58)
1 BRI (%))
P 0(0.00) 0(0.00)
w 67(100.00) 67(100.00)
T4 (%)]
Tla 50(74.63) 50(74.63)
Tlb 12(17.91) 12(17.91)
T2 4(5.97) 2(2.99) 1.667 0.644
T3a 1(1.49) 3(4.48)
T3b 0(0.00) 0(0.00)
N3 #[n(%)]
NO 38(56.72) 44(65.67)
Nla 23(34.33) 18(26.87)  1.140 0.566
N1b 6(8.96) 5(7.46)
N 2 g
1.57+3.21 1.22+2.88  0.652 >0.05
(ﬂl,fi.&')
3 it it

FAR PTC BVIRIT RO B4, B4 A 5 iR
HWERE, WEEREAAERREN R EE, W
Uk, AE T AR R i I8 ) 0 e A R AT A A Y DA
WESARENFREBEXETE, AR E
BAR S . PR . PR R B Mg 2k B
P68 1 IS AR AL DA B 35 PR A S 2 R0 34 0T 8 2 i bk £ 2
¥ 7% WCBE. PTC W UL A 2 I AE S S 1R
BRAFY 5845 RAS %45 . CCDC6-RET fh & % ¥ ]
XoF iR ) AR ) 2 AT R AR R TR s R RS
FeARFE T JLAE K B G , a0 4 28 0 b AR 3K A5
(1 /b ik 41 GLRDA] DL AT 22 AR O TR AR S S
Kl , A Bh T 75 F R a0 % iR i F5 B A0 1) 2E 17 1
I, AEAS [ 3 DR AR S 2R R o 5 B R A O R AT
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BH L% TR EEE RS BRAF K EA PR BA R HE S BHERS o0

TERLR 22 50, R LEAIESE Hh oA TR 2% X R Al B 52 e
P A 25 5 o PSM 2 — A T 98 B Al Ak 38 A 3R i 22
MIGETT vk, B Lk D EC b B A g ) 4R R AE
A WA TR LA AR TR AL, AT
U A M PF A Ah B D A RCR . A 5 8 2 PSM
B AT L T CCDC6-RET il 4 . NCOA4-RET fif 4 |
ETV6-NTRK3 il & L J2 RAS %8 748 5j BRAFYOF B L[]
RARZ A PTC Mk 45 56 % 22 5%, & B CCDC6-RET
fill & 2 5 NCOA4-RET il 75 41 £ 35 1 Uk L0 45 % 7% 11
far B 2 = T BRAFY™ R AR 4, H AR # . PRI .
THWPSMGERMAEZRIT¥E L. K, 5
BRAFYF 98 25 24 AH 1t , RAS %€ 7% 2 Fil ETV6-NTRK3
A M A R, N E R A it
B, HZPSMJG 2R LG FE S, R
M 5 R AR S 2 U K T 5 A% RIS T R A AE T 22
T4 A T o WG IR S8R &0l .

BRAF FEPRJE 5 5L, A T 9L 4K 7934 | G
fith B-RAF 1 22 5 % - 73 2 2 28 LU, /2 RAS/RAF/
MEK/ERK {5 5 ¢ B¢ )& N 09 40 L 9 2% B 7
BRAFY™™ (c.1799T>A) & Wi A PTC H £ 5 UL (1) %&
2748, 5 it BRAF 248 19 95% LA |, BRAFY™*
RAZPERPTC IR IR TG 8 22, HE MO EEBEN
KR ZREN, Im KRB R Y], BRAFY 548
PR B IR A5 78 R AR R W ), Xing 51
Z Ho i B ox , FE 2 156 il PTC & &
BRAFYO" 28 7% 2 119 bk B4 25 5% A% XU S 4 WY A 7R 2 1
189 1% (95% CI=1.56~2.29) . #Kifi, IJ5 ) —2
F RO SN I — 25 B4R S, L R A AT RE 2
T BRAFYOO" 58 45 B A= 21 () N S0 A e B 2%, 3
PR AR S 2 AR (4 A8 G LR TR] R 3 R £ 3 AR S 1Y
FEAE, (EARANR] Rt I F R 25 SR AFAE I R 1 22 5%,
P, A 0 B8 AN [ 14 3 R AR S 25 0 5 BRAFYSO"
AT —— L XF, Bl A 22 R I R &
Z 0, kB 2 A i R B AT SRR X — B 5T
7o

RET 5 A & F B 36 B, 4 65 40 i 5 =2 4% 1%
RPN, RET 55 L6358 N Gl A 22 0% RET, #Eif
PG MAPK Fl PI3K/AKT 15 53 #% . H A 0 5% B 7n
RET #H GO El & 5L A 10 # LA, Hip RET/PTCIL
(CCDC6-RET) #1 RET/PTC3 (NCOA4-RET) %
W, 29085 80% , TCTBUH Sk K 1 46 24 20% , A T
S o 95 0] K HY R 29 509%~80% , CCDC6-RET 5 & 43
X%, Z 0T %A PTC H, NCOA4-RET 5 il

RO AR Cy i SN AR Rl W 1N e = 7 1 0 i U
PTC, XM Fh RET Rl & i PTC 5 — % & R 4E 14 [
BHR . SERBMHE . KBRS WK R,
H5 bk L g 56 R . B0 XM B A R RS . HR
BRAMRZAN . A RE . B2 R VIA Y, 7E Bulanova
Pekova 25 BIF ST Fh L 993 {5 2 % b 113 41 (11.4%)
fETERET @l &, JLE K H DA B H b L LR
(29.8%) JEM AN (8.7%) W3f5LL L. RET @& 3
[KAH % T NTRK i & . BRAFY" | RAS % 75 45 5t K]
SRR B EEEN AT, WA RS
Ok 45 B R R (752%) M OE 4b R R
(18.6%) . AW ¥ 45 A £ 7n CCDC6-RET 5 NCOA4-
RETfll & R &E MM B &8 R a8 5 & T
BRAFY 84541 (P<0.05), HZAER, T, T4r
WIPSM G B A Git4 225, 52 sss
/R

NTRK 2 [H 4 5% Fx A TrkA  (NTRK1 % 753 ) |
TrkB (NTRK2 %&f% ) # TrkC (NTRK3 4% 6% ) R
WUERE A M i s (Tek) K., — B4 4,
NTRK1 5 # NTRK3 5 25 A sh W B2 k., Jf 375 RAS
A PI3K 45 JLFP 0 B 100 45 A A0 a5, DT B
MAPK/RAS/ERK Fl PI3K/AKT 15 514 40 8%, 45741 48
FLJE A B R AR L A . ST RNAE TR, NTRK 1) il
&4/ £ F, W ETVE/NTRK3 . EMI4/NTRK3 .
RBPMS/NTRK3.  SQSTMI/NTRK3. TPM3/NTRKI .
IRF2BP2/NTRK1. SQSTMI/NTRK1 % , H v ETVe/
NTRK3 fil & #£ B PTC W i) & A R, LR T
RET/PTC @&, AN 1% ek, FEA RS L a B
" ETV6-NTRK3 11 & 4= %R 7F 15% 7247, NTRK3 [ il
G AHAEL T NTRKI 9 filt A 12 78 4 0 550, A F o0 &5
IR ETV6-NTRK3 il & 2H AH # BRAFYOF 5 25 2] ik
Eas M, ENSWAESI 2R (P
0.05), {HEEAFEW, L5, T4 PSM J5 22 = L4t
TR

RAS 3 B 5 A\ 28 b Jgg %% D0 AH OC 19 25 DR s O A
N-RAS. H-RAS FIK-RAS, ZHIENiAE 1, 11A112%
Pk b SN TARBENRIYGCENR, K/
HRAE T N Z AR A R P (RTK) %36 %] RAS i
PR IEAE . RAS DN rh s 28 A8 02 B B UL Y 28 428 RAS
B AR O L DTS T R Y R (S
AR, B R MR R A W OGSl
%, RAS £ PTC " & A Bl 2 7] 3K 10%~20% , T LA
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RAS 28 45 1) 9 23 T 1 i 90 2 0k 3 9 HL & A 3Lk
ARGERE PRt B2 W7 o U8 AR S RS PTC, X
RAS 275 Fll PTC 1) 17 2% M AH SC ME A 58 h & 1 RAS %
7 5 30 Ak T A R e BE RN e A IE R 4 R 47
7 RAS 28 75 20 AH 5 BRAFYF 28 7% 25 ik 2L 45 46 7%
i, HN 2R A2 L (P<0.05),
EAEAE®R . PER] . T 20 W PSM J5 2 = L4 it 2%
B,

i T K B B 5T 3 B BRAFYO™F 55 {2 28 ¢ A )
AT ARG A, — Loy d X T X s
BB T RE AR 25 T MR M B9 9k B 45 HE HPYL Yip
ALY 5T 106 5] BRAFYOE 28 725 () B 5 5[] if 39 A
100 51 BRAF %7 4= BU ) (8 %, B A3 B S R 47 T
Btk 45 AR, KRG 11 B4 B #H N E K/
SEVEPR R T IR TR, B AR RLR E AL 3 1
A TE L . 5 —J7 1, Barbaro 25X 110 {41 i # #E
A7 AT 28 K A5 46 I BRAFYOOP 58 2% | Jf: %6} fir A5 48
F AT A HUOR R U0 BR R B 7 M v e DXk T 4
FAR, AR JT 06 H 78 BRAFYR IR 2 0k 0 45 7 7%
BT S R 2 . A BT O AT T
B e DX L 4 9 4 T B 45 A BRAFYO™ R AR Il
PRI HRRE Q0 R AR . MR R 24k 2R A
WEIMRIL LR G %8 (HEF N R, HHETF 5
g5 5t B4 B 32 R R R X T BRAFYOO" 1 A Y
1R A ST A X 3, B9 TCGA 8 ¥ PTC
MY % A 43 5 BRAF-like FI1 RAS-like #5225, {H H 2 M
ZERRIBFEN KA AU 25, BAARMIEIR
FE AT R =BG S FFP0 . BRAFYOO B AR A (1 BB S
rhAf L2 i CCDC6-RET, NCOA4-RET 25 ik 5 4% %%
& 1A =5 T BRAFYO" (1) 3 R AR S 280 | b nf L2
RAS 28745, ETV6-NTRK3 % ik [ 25 % £% 1 far 1% T 1
I RLT BRAFYOO" () B6 DA AR S 80, e dh, — 2B
A RN R ) 3 TR AR S 2R RN TERT Ji 8h 1 58 748
TP53 4%, ALK @il & 55 B JE [N A8 5, & 2 [A] A
RAEMWZ NS HM, WA RET——1L
Xp, AR - EAAE AR, SEEHE 2
FECSR G DR s 191) Fg it 1 75 22 1 A7 5 0 40 b 43 A
56 35 B 1Y K BE T 5Ok

A B 5T H CCDC6-RET, NCOA4-RET, ETV6-
NTRK3 . RAS %78 & 4 HE A f A X8/, U H 2
RAS 57521, 43 3 Fl RAS 28748, HLA — & 1Yy bR
PE, WRERFEA AN B FERATE . 534, 4
Z WA Yy 7 AR SRR, 2K Bonferroni ¥ %2
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