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ST ELY-V.E

KRR B FEERERT RB N EEE NHT R o
WE AEE YR TR

WE BHH: ATk 2 & %8 (acral melanoma, AM ) 53Efs% 2 & %% (non-acral melanoma, NAM ) #9 A B R E L WAL R
# N # % F (copy number variation, CNV ) 8 £ 7, it oM A AR R X REARZHENMEFHEL, FEKE 201851 A
F2021 1 A#752 BAL KRBT G B RIS 73 01 K B & & 8 B A0 TR, PTA B8R A Rl B ARt 46 AR A8
*ARBATT A @eg A B AN, ARIEME I A HEEA (AMs ) Fedb ksl (NAMs ) |, oA I8 m 40 8 5 69 16 SR % 22 4%
MEAAREREARCNVH LR, BRAAEHERAN FH NWRBEE. X H KCERSFLPFIAALIFNRZF
(P>0.05) , T30 B HFRFNHERARE LA A BRAF £% (20.5% ) .KRAS/NRAS £% (178%) KIT X% (13.7%) . 5
AMs #8¥, NAMs #) BRAF R E3F 2 2 F M £ F (P<0.05) . Fib<65 ¥ i) &4 BRAF RER 5 58>65 F B4 4LER
FHEF (P<0.05) . I, RFHHEEERBLHFHNOLZELHBE Y HI BRAF £ % (P<0.05) , AAEFHF KRAS/
NRAS #e KIT R ZEE AR F M EZF (P>0.05) . e/ R o5 %K KE (CDK4/6.CCND1/2.CDKN2A ) | & th Bk R g B A5
( EGFR.MET.ERBB2,ERBB3.PDGFRA ) Z 4t 48 ft 8 == A B ( BIRC2/3/5) # CNV /£ AMs #= NAMs Z 4] 2 2 Z 1 £ 7
(P=0.019.0.002.0.027 ) , £5iL:iBid 3t AMs fo NAMs A B £ X XA Z CNV 89547, REA RN T M Ak Tk 2 & F B BBAEX
Forlls R BLAF AR RS B

KR ZEeEE AREE ZAMS ARENKEF
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Abstract  Objective: To discuss and analyze the significance of gene mutation types and gene copy number variations (CNV) by comparing
their differences between acral melanoma (AM) and non-acral melanoma (NAM). Methods: This study included the data of 73 patients with
cutaneous melanoma admitted to Affiliated Tumor Hospital of Xinjiang Medical University from January 2018 to January 2021. All patients
underwent comprehensive genomic testing of 46 cancer-related genes using next-generation sequencing (NGS) technology. They were as-
signed into AM and NAM groups (AMs and NAMs) according to different tumor sites, and the clinicopathological characteristics, gene muta-
tion types, and gene CNV between the two groups were compared. Results: There was no significant difference in gender, age, tumor thick-
ness, ulcer, lymph node status, and tumor stage between the two groups (P>0.05). The most common mutation types in 73 patients were
BRAF (20.5%), KRAS/NRAS (17.8%), and KIT mutations (13.7%). There was a significant difference in the frequency of BRAF mutations in
NAMs compared with AMs (P<0.05). There was a significant difference in the BRAF mutation rate between patients<65 years and
patients>65 years (P<0.05). In addition, melanomas without ulcers were more likely to have BRAF mutations than melanomas with ulcers
(P<0.05). There was no significant difference in KRAS/NRAS and KIT mutation rates between the two groups (P>0.05). The CNV of cell cycle
aberration (CDK4/6, CCND1/2, CDKN2A), receptor tyrosine kinase (EGFR, MET, ERBB2, ERBB3, PDGFRA), and anti-apoptosis genes
(BIRC2/3/5) were significantly different between AMs and NAMs (P = 0.019, 0.002, 0.027). Conclusions: The analysis of AM and NAM gene
mutation types and CNV provides a better understanding of the carcinogenic patterns and clinicopathological characteristics of cutaneous
malignant melanoma.
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M, BB G SRR R 2 2 T AR A )
BB AT 73 fisc i 6 €4 2% 98 (acral melanoma, AM) FlHE
Ji i 2 (7, 2984 (non-acral melanoma, NAM)"' . AM J&
T8 R AAEARE 2 B0 o K Bk (BB, F51H] . HR),
HHE N AM S8 MK TEE . FELLFFAPA
R FEREINRENF, AM 25 5z kSR A 2 Y
10%", SR, 7ELAE RN AR F R ARE T, AM 2y
i B Bk BB Z IR B 50% ~ 70%" ., AR E P SR
ORISR A R C USSR Kk e, (R 255
R ISR LA T RAS N BRAF, NRAS 457,
BEAR, EXT AM Fl NAM &N 2848 AR FISE R 45 DT
7% 5 (copy number variation, CNV) BB 5780, H.
LRI G 51l PRASERRHIE Z (B SC R UL ANTEAE
PR R SE R S AR Ko CNV s T E
NHERIRYT Femg 2 OCH L, AR 1Y B br &t if it
1AM FINAM HIRASREER, SRR N CNV
M2 R ittt AM 5 NAM [ 9 52 0 240 i S
S AR DG PR 20 S 9T 2 M 4/6 (cye-
lin-dependent kinases 4/6, CDK4/6), 4 }fy J& ] &
D1/2(recombinant cyclin D1/2, CCND1/2), 4fi ig J&] #1
MBI S B i ZE R 2A(cyclin-dependent kinase in-
hibitor 2A, CDKN2A ) ; 52 1A i G BRI AH KL A 36
J A= K K F 3% f& (epidermal growth factor receptor,
EGFR) , Ji- 48 ffd 4= £ P 52 K (hepatocyte growth
factor receptor, MET), & fZ 4= K A 152 1A 2/3( epi-
dermal growth factor receptor 2/3, ERBB2/3), IfiL./]Mfx
TEA KA FZK o ZhK(platelet-derived growth factor
receptor alpha, PDGFRA ); HTZHAEIA T AH KA : F14R
Ji 7 IAP 5 & ¥ %1 2/3/5(baculoviral IAP repeat-con-
taining 2/3/5, BIRC2/3/5) ) CNV &0, B EIRA T
fitt AM Fl NAM FYBUR R RIG R
1 MRERE
1.1 ImpRBER

SAHT 2018 4F 1 H & 2021 4F | AfEFmEREK
=B g B e 5 R S R B I R HGR
17 AR ¥ (next-generation sequencing, NGS ) AR E
A HEDRAGIN Y 73 161 B Ik RE A 2R ;R A Bk, YRYT
RARERARTIZE SIS B AR AR
T 229 B WY 12 T Sy D R P Bz K R 68 205 SR
NGS FEATHEPIRGINE; i AR B GER Bl ER e 4
FIHE . HEBRIRE: kAL B KRR A R s R
17 NGS FERAGIF 5 BT PR 588355 6 T HA %
PERE B BN
1.2 ik

B 73 5] B R R £ 2R BB R )
AR | IR ERAL . IR IR L IR A T . I o

(e w17 R A = S B o AT L (Y S
ORIFIER RN, R T NGS R, W 1%
CFIIAICRY 46 DL, A5 12 DIEFE P R A
o 34 AL 4 DI S o AR B 60 2R Y M S
A7 43 F B2 (AMs) FFE R 2 (NAMSs ), % L 2
SEE TG R BERRAE | LR 284 A K CNV 125,
73 8 E P [ — 44 AR R BRI T AR YIRR, A2t
ARGERTERI ARSI & 1 R Bk R 208
1.3 Geitortr

KH SPSS 22.0 A T4 24530, THEEORE
VI (%) 327w, K H o K86 S Fisher's fifi U1 383 1F
85122030, DL P<0.05 WESBAS 5 X,
2 #R
2.1 PIHBEMREAGEE

NAMs H1 5P 17 6], 2o 18 fil; AMs 1 55
18 1], 2tk 20 fl. NAMs 4Ei% 29 ~ 81 %7, SFH44EH%
(55.03+13.68) % ; AMs 4F- % 26 ~ 82 %, V-4 i
(51.89+15.37) % . NAMs MR JEE 0.40 ~ 5.20 mm,
SEHIEE (2.66:1.59)mm, FPAZEREE 2.30 mm; AMs fif
JRAJERE 0.30 ~ 5.30 mm, SRS (2.70+1.63) mm, H
PR 2.45mm. NAMs g e m A iz 21 4, i
oA R AEA B9 14 1], AMs b 2 0m 14 A Bt %
17 1], g 2R AR % 21 il NAMs e i &
FEFIRA 0 AR 9 3], Sk/30 4 451, DU 22 il
NAMs FikE L5 EEA 7 41, B 28 fil; AMs FijiE
WRELES B 9 B, BT 29 1. NAMs i 43401
I A 8 4, WHAA 15 4, A 10 41, IVIH 2 fil;
AMs iR 430 T3 o i, T 14 6, A
12 151, VI 3 5], PHZLEE A B 4RS00 | i
JERE | R SRR . AJCC I A e 4e i 12#
B (P>0.05,% 1),
2.2 AMs Fil NAMs AYRER A 1K I

A5 T B UL B4 e DR 4 S 7R Ay B A AR (wiild
type, WT) (44.9%), H KX j& BRAF % 72 (20.5%) .
NRAS/KRAS %75 (17.8%) , KIT 58748 (13.7%), Hidx
FEUL AR KLY 5 3.1%, 1 BRAF 284895 ],
86.7%(13/15) k1 V60OE %275, 2 il 4-E V60OE %847,
BRAF 75 Ifvigd #5007 f 5% UL F DU, 24 53.3%(8/15);
HURSR IR, 24 26.7%(4/15) o TELL 65 % Jy F AT
SRS & B, WZH AR 2 [B] BRAF 287454 B &5
(P=0.029) ., AN, TELAMIRE R A TEAT Bz 1o 41T,
PEA 9% 5 e M4 2 ] BRAF 2748 BAT I
FE2ER(P=0.027) (£ 2) . NRAS Fll KRAS F [ %5
AR 24 53.8%(7/13) 0 T4 3 AN F . 24 30.8%(4/13)
BT 2 AN T 24 15.4%(2/13) B FAMNB T 4. 10
] KIT 248, 7 47 F45 11 S+ (f13% V560D,
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D572G il L576P 2874%), 3 Bl 55 13/14/17 S+
(f4% K642E, D820Y . N822K %875 ), 45 {5 BRAF/
KRAS/NRAS B 25 HI vt & B 9 I AEAE KIT KPR 58755
28 15l 17 7. BRAF/KRAS/NRAS %8 75 {7 1 5 & 3f:
KIT £ [H5€748; KIT 2£ R 7E BRAF/KRAS/NRAS %A=
TR v i 58 AR R A d 2 R TR AR B (P=0.043) . fE
NAMs HH WL AR SR BRAF %78, BRAF %

AR H 31.4%(11/35) . KIT FA5%R20 11.4%(4/35)

KRAS/NRAS RAF KL K 11.4%(4/35) ., AMs H i
LI AR KRAS/NRAS %878, KRAS/NRAS
RAZZRL R 23.7%(9/38) . KIT 5228 24 15.8%
(6/38) . BRAF RAZH 2 10.5%(4/38) . AMs Fll
NAMs P4 i 3% 2 6] BRAF 587825 5 A e it 2%
5:(P=0.027)., AMs Hl NAMs P4l ##% 2 [3] KRAS/
NRAS R748 2 FIF T4t 5 L (P=0.172) . AMs
I NAMs Pigl ¥ 2 6] KIT 2878 % F It B8
X(P=0.738).

®1 REABFENEKIGKRBIEHE

I PRAEAIE % NAMs  AMs P
PE5] 0.918"
b 35 17 18
@ 38 18 20
AER () 0.817"
<65 51 24 27
265 22 11 11
Jih e ¥tz 0.192"
H 38 21 17
¥ 35 14 21
i o <0.001°
K+ 9 9 0
/30 4 4 0
P fi 22 22 0
Jis i 38 0 38
iR JEEE (mm) 0.997"
<1.0 13 6 7
1.01 ~2.00 18 9 9
2.01 ~4.00 17 8 9
>4.0 25 12 13
T 2 4% 0.933"
[ 57 28 29
PR 16 7 9
AJCCHIE /M (1) 0.997"
I 17 8 9
I 29 15 14
m 22 10 12
\1 5 2 3

% Ry K R Al Fisher s YIME K1k

R2 BRAF RESFU KR B XM

It PRAFAIE % BRAFZZEH]  BRAFYFA R P
() 0.029"
<65 51 14 37
>65 22 1 21
iR 7 0.027"
H 38 4 34
X 35 11 24

% SRy Ko ;SR Fisher s UIHER:

2.3 AMs Fll NAMs AYFEDR$5 D10 S i

AMs H EE PR HE DB S 22 9 e A T4 ) O
CCNDI1, 2 39.5%(15/38) ; H:¥K /& CDK4, £ 28.9%
(11/38); BIRC5, #J 26.3%(10/38) . AMs HEER $4 I11
B B R 432 CDKIN2A, 29 18.4%(7/38);
HYRJE PTEN, £ 13.2%(5/38) . NAMs 1 5E K 4% I
B L ML CCND1, 24 14.3%(5/35) . Hik
J& CDK4, 2y 8.6%(3/35) ; BIRC5 2 8.6%( 3/35) .
NAMs Hr 5 A 4 D1k 2% 9 v 431 56 R o PTEN, 24
11.4%(4/35); Ho & CDKN2A, 2 5.7%(2/35) . ¥
CNV #3203l — 204 R 3 WA, A4 52
4 Ff 5 D) B A2 AH G % P ( CDK4/6, CCNDI1/2 #il
CDKN2A ) ; 5% i) 3Z 1 it 22 1 V34 16 AF G JE A (EGFR
MET. ERBB2. ERBB3. PDGFRA ); i 4l Mu i T4 ¢
FEI(BIRC2/3/5) o AMFREE R R, AMs H5 i 24
o J& 3w AR A ¢ 6 A ( CDK4/6, CCND1/2 Fil
CDKN2A) | 5 M 2 (4% i 22 1 3% il AH OC 3 R (EGFR
MET. ERBB2. ERBB3. PDGFRA ) Fl4i 41l it i T #H
KL (BIRC2/3/5) 1) CNV ¥ T NAMs, 22 R ELA
Gt X (P=0.019, 0.002,0.027) (3£ 3).
2.4 AMs BHEMIAN A

FRE RO AM HE—25 4153 A S 2 e R
L HRRR AR, BT ROARE. 38 filumRazR
JaEET 13 AT R EMB AR, 11 A TR
IR, 14 BTSRRI . E—20 i TR
O 5 R AR T B0 R AL R AR 2
A, Hrh BRAF SRR A 7R E MR A R4, H
RAZN V60OE., F&[A] B (A %8 1 KRAS/NRAS %
AR 173, T N YK % Bl BRAF/KRAS/NRAS %
AR FEMFHG [A] A0 Z R (1) BRAF/KRAS/NRAS %8
A TH N B EA M (P=0.038) ., ILAh, 75 2 Bl
T 1 RRIFN 3 MR G FRE R AL T KIT 2845,
38.5%(5/13) %A, 72.7%(8/11) F K FN 78.6%(11/14)
48 ) B ZR P R BT CNV FH4, (I T4 i
£ (P>0.05).
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#=3 AM 5 NAM EZEFART K CNV ER

,

e SRR TR R, 2 P

BRAF SR 11 4 4.876 0.027"
Pp A= 7Y 24 34

KRAS/NRAS RAR 4 9 1.870 0.172°
52 pis| 31 29

KIT 575 4 6 F 0.738"
52| 31 32

11 A R R HCNV 9 20 5.513 0.019"

(CDK4/6, CCND1/2, CDKN2A) JECNV 26 18

2R S R L R #CNV 5 18 9.240 0.002"

(EGFR, MET, ERBB2, ERBB3, PDGFRA) JECNV 30 20

i ob) s e~ 9| FCNV 3 11 4.880 0.027"

(BIRC2, BIRC3, BIRC5) JECNV 32 27

F: Fisher sWi IR :; % R o K *: SR FiFisher’ s bS5

3 Tig

BEE [l N 2= B R A ZIEIFR TR AL X MM 1Y
BB E B A ] /D R E . HRTE A
WFFE A, P 2R R B 3 R 2 A 7 N [R) PR 2R 0
R HA 22 R AT 73 BB E R
DL HE DA S 7R B A L (WT) (44.9%), HiKE: BRAF
RA5(20.5%) . NRAS/KRAS R4 (17.8%) . KIT 5875
(13.7%), AT W R R L) Y 31%, BIRTE
TCGA Bt AT, BRAF WA R WL R
LA (HAEAB SR Y, e UL WT A,

FEAMFFEH BRAF 8452 NAMs H i ULk 28
AR, 7E 35 i NAMs A 11 ik ) BRAF %t
RIAR, RAFFRLAI N 31.4%, Hd 9 4]}y V60OE %€7%,
2 i 4E V60OE %275, 7E AMs H', NRAS/KRAS %
A A UL ZEAE S, 1 38 191 AMs AT 9 G
#I] NRAS/KRAS AR, RASRLY Ny 23.7%., X HIFHE
fiff Rt 114 P iy P £ R0 F B JEASTE N BRAF #1117
FIFRARZE" AN, 72 65 % R FERRUEA TARWS /T 41T,
KB 65 % LU b E AL 1 B4 E] BRAF K %R
A5, 65 B LI BEA 14 FIK 5] BRAF % [H 2748,
HEREAGITFE L (P=0.029)., %52 FHIPIE
45 —%U, BRAF S H AN RE 5 R A TR iR
el R DR R S A B T AR R, AN
PEA Tz 35 BlEE A 11 BN E] BRAF 5878,
PEA Bz 1Y 38 191 8 3 L 4 KGN E] BRAF 2878,
P 2R AT L (P=0.027), XWIFEWRE
A Bz I B LU e M R A 2R )
P BRAF 4%, Afiff 57 & 1 NRAS/KRAS J& AMs
TR H WL SR AR, 7E 38 5] AMs Hf 9 {546 3]
NRAS/KRAS KA, EAZ L), 23.7%, (HFE AM Fil
NAM 2 [A] NRAS/KRAS 2745 1) 25 53 91 L4t it2¢ 5

X(P=0.172),

AW 73 BB E TP RIE] 10 F]HA KIT 3EH
GRAR, GEARRL N 13.7%, 5 2 ATHIBFFEHAE (13% ) 3
AR—5", KIT 3£ 7 BRAF/KRAS/NRAS B A4 1
2 AR A 2 [0] 28 AR WK 1Y 22 7 A St %2 X
(P=0.043) . 5 I FY & T3 BB 0 2R BFE AR A
b, A58 AM ' BRAF 2828 5 5K T 5 1 1 )
1", KRAS/NRAS Z8748 3 56/ s AH ™, R
TUTER B X R R 4D, X 8622 ] BE R B T AR
FEH) AMs K22 R 48 BERI B0 20088, 451 IR
PEORAE AM S HARAN L

CNV &R kA T 800, — s K%
R 1 kb LA B3 R R F B DB Tin sl 2 s,
FEFI B HOKCFRERESR, CNV 2R
ZEFy 75 B (structural variation, SV') F B 2540 AR 47 o
ARG AMs () CNV EASCR B &5 T NAMs, iX
A RERTEImPRIGIT T AMs TS A 24 R 22—, 4i
I S0 A e PR B R A N R e AR R A DL R
AR ARSI E B, B2 4 AR IR AR 1Y CNV 2R 7
AMs FHEEE UL, 7E 35 il NAMs Hoa il 2] 9 5 41 fifg
JE 5 725 K G KL K (CDK4/6. CCND1/2, CDKN2A)
) CNV =544, 38 f5i] AMs HRs: I 2] 20 451 4 e Ji) i e
A5 ALK (CDK4/6,. CCND1/2, CDKN2A) i) CNV
i, ZREAGEIHFE X (P>0.05), Ak, £ 3CHkE
HE I A S S A S PR ZR R R R T
G, PRI, 3% Bi2F BE A I FH 200 JE] S0 0 ok 0 g 9
57 AM BE AN

ZAKE G BRI (receptor protein tyrosine kinase,
RTK) i R ORI R R INIKEN N R Z 2,
BB A, 75 38 i) AMs H, A 18 Bl EH 1
CNV 45 RTK #H5¢(EGFR, MET, ERBB2, ERB-
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B3. PDGFRA ); 1fii7£ NAMs T {Ui:z] 5 1, 2 5-H

A GETH %38 L (P=0.002) o A5 (1 45 RUESE T

AMs ' RTK BUER)S M, X WEFREARIT AMs 2

P— SRR s, BUEATRBIRRIREL 5 i 2R

B A 50), SFRE S AMs (B E 4R — AN B IR YT

I S

PUR T3 A MR SR R A s TR T, A

iR HAZ 8 . BIRC2/3/5 H K R 40y 41 il

S 127 TEARSE R T, BIRCS HYEER F5 DUEOE AN

1 AMs Hl NAMs Hr 35 Aeni 21, {5 BIRC2/3 5 Il

B e AMs HAZINE] . 78 35 6l NAMs AP {3k

M) 3 HLEA BIRCS #H5 DU MifE AMs H

I 11 BA BIRC2/3/5 (85 WA I, AMs 5

NAMs i) BIRC2/3/5 % DB SR BT Gt 22

5:(P=0.027). Pk, Kl BIRC2/3/5 B ZATT1E Yy

JE R AM BB FEHR o

SEN R R)RI PR A (0 30080 2 A A ek PR 2 2 S

BHGE, FEAMFIEH, 38 6] AM HBE T 13 Fif T

M, 11 BIET R, 14 GG TR gE—20 A

N, 5 TE]FIF RAYHEDN 0% . BRAF HE [ RAE (L

HBAESEM, H 3% V60OE 5875 . & [1] 1 KRAS/

NRAS R 255 1/3, 1 H T #°K % Bl BRAF/KR-

AS/NRAS 78 . 7EZHiHRE i, B G R

11% F74E CNVEAEARSCHFSE R, S MO Y R

T 38.5%(5/13) il B 2/ DA7AE—Fl CNV

7, B HGELE AMs th CNV BRI R L 75%

RIS, FEARDITESE R, 20, R 48R ORI

CNV I o & 255+
L LIk, AW —E JRERYE, B, Rk

FIVEFCE H U AT BE PR 4, 2 Pk 2 — 0 ] g

PEBIFSE, AR BOXT B9 1E B ZHEUEAT NGS I7E

I, ANREDX 73 RS R [ A5 A B R AR 41 2

WA, it R R Eow kol ] RESo PR A2, AfE

EOSURFIB AL, i) SEARFEA Y — Y5k

P
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