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Introduction

Traditionally, the treatment of melanoma has primarily
consisted of surgical resection, radiation therapy, and
chemotherapy. In recent years, the development of
targeted drugs and immunotherapy has brought new
hope for patients with metastatic melanoma. However,
the proportion of BRAF gene mutations in melanoma
patients in Taiwan is low, and the therapeutic response to
immunotherapy is worse compared to Caucasians. Overall,
the prognosis for Asian melanoma patients is significantly
worse than that for Caucasians. Studies in Caucasians
have suggested that most non-acral melanomas (NAM)
are caused by the accumulation of mutations induced by
ultraviolet radiation, while most acral melanomas (AM)
lack these mutations. Previously, little information has
been available on the genomic landscape of melanomas
that affect Asian patients, and there have been few
comparisons made between the gene mutation patterns
found in different ethnic groups. We herein investigated
the genomic profiles and transcriptome of Asian
melanomas and further compared our findings with those
available in The Cancer Genome Atlas (TCGA) and The
Translational Genomics Research Institute (TGEN)
databases.

Materials and Methods
Whole-Exome Sequencing
FFPE paired tissue samples from 37 melanoma patients
(17NAM/20AM). DNA was extracted for whole-exome
sequencing to identify the mutational signatures, tumor
mutation burden, and specific gene mutations. The
median coverage of samples was 157x (N:165x, T:152x)
on the target region. The genetic signatures and clinical
responses of this collection of cases were compared with
the information extracted from the publicly available
TCGA and TGEN database.
RNA sequencing
FFPE paired tissue samples from 23 melanoma patients
(8NAM/15AM). Total RNA was extracted for RNA
sequencing. All RNA sample preparation procedures were
carried out according to the lllumina's official protocol.
Sequencing data (FASTQ reads) were generated using
Welgene Biotech's pipeline based on lllumina's
basecalling program bcl2fastq v2.20. Ingenuity Pathway
Analysis was conducted.

Results
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Figure 1 Mutational signatures of melanoma patients.
There was no difference in signature 12, but signatures 7,
21, and 22 were significantly different between NAM
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Figure 2 The distribution of mutational signatures in the
present study. Mutational signatures of melanoma
patients in Taipei Veterans General Hospital (TVGH) were
compared to TCGA and TGEN databases.
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Figure 3 The results of transcriptome analysis with IPA
showed that the number and regulatory pathways of
genes are not entirely the same in NAM and AM, and we
postulate that this may be due to mutations in genes
causing changes in RNA expression levels. The
immunogenicity of the acral subtype is lower, which is
consistent with the lower expression of Sig 7, 21, and 22
in acral type observed in the results of whole exome
sequencing
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Figure 4 Melanoma signaling of melanoma patients by IPA
analysis

Conclusions

Studies in Caucasians have suggested that most NAM are
caused by the accumulation of mutations induced by
ultraviolet radiation, while most AM lack these mutations.
Our results demonstrate a stark difference in the genomic
expression and mutation profiles between Taiwanese and
Caucasian melanoma patients. There are numerous
specific gene mutations in Taiwanese melanoma patients,
and distinct signaling pathways are involved in the growth
of melanomas in non-UV exposed areas. However, there
are still many differences in the mutation features
between NAM and AM, such as Sig 7, 21, and 22.
Transcriptome analysis results confirm that the gene
numbers and regulatory pathways in NAM and AM are not
entirely the same, which we speculate may be due to gene
mutations causing changes in RNA expression levels.
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