b

FA0E 2 FR 2R AR (BE2EAR) Vol.40 No.2
20194F 3 H JOURNAL OF SUN YAT-SEN UNIVERSITY (MEDICAL SCIENCES) March 2019

- Il PRAJFSE -
H LRI R 0 22 R A RE AU S 2R R 58 A8 5 W

WET, B, I, AL, PURHE, sRmEsE
iy 2 g By v o A eI v B 4 )M 510060)

@ E(HM] R AT (NGS) A6 755 B 8 €5 2988 v (1 295 AL R SR 16 L, 4317 2 6 P €6, 20 030 S 3
0 PR 978 i B S 70 e i MR R TR AE VAT I L [ vk ] A 4UbRAS 51 B 2017 4F 9 A 28 2018 4F 9 A 76 H Ll K2 g
Bt oA PRIT RIS MR R AR R E , TR/ FI2WRHT NGS Kl 295 MR AR 55 [ 452 ] BEaR
P68 = IR B L R 5 AR AR 43 W) R BRAF 209%(5/25) , KIT 20%(5/25) , NRAS 12%(3/25) ,NF18%(2/25) , 5 Ul iy 5t
(K275 A MY C 45 DL B I (36%,9/25) , Hyk A KDR #5 DUEGH I, 2878284 24%(6/25) . DNARUMEE , A fE 1,
PI3K-mTOR,, A= K& R 3244 , MAPK , 508 )i 25 1 WNT/NOTCH GBI ) V2 AFAE R AL , 5848 R4 51 R 769%(19/25),
72%(18/25) ,56% (14/25) , 60% (15/25) ,36% (9/25) ,28%(7/25) ,24% (6/25) . 1 WLZ A~ ¥ ] 35 7 L 45, 4 ATM,
ATRX, EMSY, FANCI, RAD52,MET, PDGFRA, KDR, FLT4, ALK, ERBB3 &% ROS1 %5, [ 4516 ] v [ 4 i 22 (2, 25984
LR AR 1 5 i R AE 22 5, LS VE 7 ABEASTR], NGS 05 R R 2t 155 28 (0 228 13 7 S ALV A TS

SRR AR 5 D S8R b PR (5 R

FE 4K S :R73 XERPREAS : A X EHS:1672-3554(2019)02-0244-07

Clinical Characteristics and Mutation Landscape of Chinese Mucosal Melanoma

HUANG Fu—xue, LI Dan—-dan, WEN Xi-zhi, LI Jing-jing, ZHU Bao—-yan, ZHANG Xiao—shi
(Biotherapy Center, State key Laboratory of Oncology in south China, Collaborative Innovation Center for Cancer
Medicine, Sun—sen University Cancer Center, Guangzhou 510060, China)

Correspondence to: ZHANG Xiao—shi; E-mail : zhangxsh@sysucc.org.cn

Abstract : [ Objective ] To use next generation sequencing (NGS) for examing 295 gene mutations in Chinese
mucosal melanoma, and explore the mutation landscape of Chinese mucosal melanoma for potential therapeutic targets.
[ Methods] The specimens were from 25 mucosal melanoma patients from September 2017 to September 2018 in Biotherapy
Center, Sun Yat—sen University Cancer Center. Mutations of 295 genes were detected by NGS sequencing in the Depart-
ment of Molecular Diagnostics in our hospital. [ Results] The mutation frequency of major driver genes of melanoma
was: BRAF 20% (5/25), KIT 20% (5/25), NRAS 12% (3/25), and NF1 8% (2/25), respectively. The most common
mutation was an increase copy number in MYC (9/25, 36%) , followed by an increase in KDR copy number, 24% (6/25).
DNA damage repair, cell cycle, PI3K-mTOR, growth factor receptor, MAPK, immune response and WNT/NOTCH related
pathways were widely mutated.Mutation rates were 76% (19/25), 72% (18/25), 56% (14/25), 60% (15/25), 36% (9/25) ,
28% (7/25) , and 24% (6/25) , respectively. Multiple therapeutic targets were observed , such as ATM, ATRX, EMSY,
FANCI, RAD52, MET, PDGFRA, KDR, FLT4, ALK, ERBB3 and ROSI. [Conclusion] Gene mutations in Chinese
mucosal melanoma were different from that of Chinese cutaneousmelanomaandthat of Caucasians. NGS could provide
potential therapeutic targets for the treatment of Chinese mucosal melanoma.
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ABL1 BARD1 CD79A CTNNA1 ETV6 FGF7 IDH1 KMT2A
AKT1 BCL2 CD79B CTNNB1  EWSR1 FGFR1 IDH2 KMT2D
AKT2 BCL2L2 CDC73 CUL4A EZH2 FGFR2 IGF1 KRAS
AKT3 BCL6 CDH1 cuL4B FAM46C  FGFR3 IGFIR Lmo1
ALK BCOR CDK12 CYP17A1 FANCA FGFR4 IGF2 LRP1B
ALOX12B BCORL1 CDK4 DAXX FANCC FLT1 IKBKE MAP2K1
AMER1 BCR CDK6 DDR2 FANCD2 FLT3 IKZF1 MAP2K2
APC BLM CDK8 DIS3 FANCE FLT4 IL7TR MAP2K4
APCDD1  BRAF CDKN1B DNMT3A  FANCF FOXL2 INHBA MAP3K1
AR BRCA1 CDKN2A DOTIL FANCG GATA1 IRF4 MAP3K13
ARAF BRCA2 CDKN2B EGFR FANCI GATA2 IRS2 mcL1
ARFRP1 BRIP1 CDKN2C EP300 FANCL GATA3 JAK1 mMbDM2
ARID1A BTG1 CEBPA EPHA3 FANCM GID4 JAK2 MDM4
ARID2 BTK CHEK1 EPHAS FAT3 GNA11 JAK3 MED12
ASXL1 C110RF30 CHEK2 EPHB1 FBXW7 GNA13 JUN MEF2B
ATM CARD11  CHUK ERBB2 FGF10 GNAQ KAT6A MEN1
ATR CASP8 cic ERBB3 FGF12 GNAS KDMS5A MET
ATRX CBFB CRBN ERBB4 FGF14 GPR124  KDM5C MITF
AURKA CBL CREBBP ERG FGF19 GRIN2A KDM6A MLH1
AURKB CCND1 CRKL ESR1 FGF23 GSK3B KDR MPL
AXL CCND2 CRLF2 ETV1 FGF3 HGF KEAP1 MRE11A
BACH1 CCND3 CSF1IR ETV4 FGF4 HLA-A KIT MSH2
BAP1 CCNE1 CTCF ETVS FGF6 HRAS KLHL6 MSH6

Genes are sorted alphabetically

MTOR NUPS3 PRKAR1A RUNX1 TET2

MUTYH PAK3  PRKDC  RUNX1T1 TGFBR2

Myc PAK7 ~ PRSS8  SETD2  TIPARP

MYCL1  PALB2  PTCH1  SF3B1  TMPRSS2

MYCN  PARP1  PTEN SH2B3  TNFAIP3

MYDSS  PARP2  PTPN11  SMAD2  TNFRSF14

NBN PARP3  RAD50  SMAD4  TOP1 B Mutation
NCOR1 PARP4 RADS51 SMARCA4 TP53

NF1 PAX5  RAD51B  SMARCB1 TRRAP B Muation/amplification
NF2 PBRM1 RADS51C SMARCD1 TSC1

NFE2L2 PDGFRA RAD51D  SMO sC2 I Mutation/Fusion
NFKBIA PDGFRB RAD52 socs1 TSHR

NKX21  PDK1 RADS4L  SOX10  WHL

NOTCH1 PIK3C2G RAF1 sox2 WISP3

NOTCH2 PIK3C3 RARA SPEN wr1

NOTCH3 PIK3CA  RB1 SPOP  XPO1

NOTCH4 PIK3CG  REL SRC XRCC3

NPM1  PIK3R1  RET STAG2  ZNF217

NRAS  PIK3R2 RICTOR STAT4  ZNF703

NSD1 PMS2 RNF43 STK11

NTRK1 PNRC1 RPA1 SUFU

NTRK2 PPP2R1A RPTOR SYK

NTRK3 ~ PRDM1  ROS1 TBX3

1 295ANEEZIR
Fig.1 The 295 genes in our panel
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Table 1 Clinicopathological characteristics of the

patients
Variable Total (n=25)
Gender
Male 14(56%)
Female 11(44%)
Median age 57(53-65.5)
Anatomical site
Head and neck 13(52%)
Genital area 6(24%)
Anorectum 2(8%)
Digestive tract 4(16%)
Sample type
Primary tumor 16(64%)
Metastasis 7(28%)
Recurrence 2(8%)
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Fig.2 Mutations of BRAF, NRAS, NF1, and KIT in 25

mucosal melanoma patients
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Two hit

At least one mutation occurred in 125 of the 295 genes. The variants included missense, splicing, copy number amplification

and deletion, nonsense, gene rearrangement and fusion. Arranged by frequency.

B3 125N REEERRTME
Fig.3 Mutation frequency of 125 mutated genes
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Frame shift
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Rearrangement
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Two hit

Mutated genes were divided into 7 main pathways based on their function, namely DNA damage pathway, MAPK pathway, Growth factors and
receptors pathway, cell cycle pathway, PI3K-mTOR pathway, Immune response pathway, and WNT/NOTCH pathway, genes belong to other pathways
did not conduct analysis. One gene aberration represents an aberration in the pathway the gene belongs to.

4 TEEFEFSERORERR
Fig.4 Mutations in 7 main signal pathways
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