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Investigation_of personalized medicine for melanoma and mechanism of drug
resistance using circulating tumor cells.
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In this study, circulating tumor cells (CTCs) from melanoma patients were
analyzed. CTCs were detected from the early stage, suggesting that CTCs may be provided from primary
tumors as well as metastasis. In addition, number of CTCs changed with disease
progression/remission during target therapies. Further, CTCs showed heterogenous somatic mutations.
For example, CTCs from a patients with BRAF K601E revealed BRAF V60OE and V600A as well as K60L1E.
Our study clarified that CTCs are an important indicator of the potential for poor prognosis,
treatment response, and disease recurrence.



2014 PD-1
30
2015 BRAF CTLA4
2018
BRAF
BRAF
MAPK PI3K

Bastian C, Annu Rev Pathol Mech Dis. 2014,

CTC
CTC

BRAF

CTC CTC

CTC

CTC
CD45 PE
gp100 Alexa fluor 488

MART-1



CTC

CTC
CTC
CD45 PE  MART-1/gp100 Alexa 488
CTC
CTC
HHEABEOZT— 1 ~IVOBEL 54 mL CTC
CTC t
PD-1
4mL CTC CTC
LDH 5-S-CD RECIST
ver.1.1
CTC
CTC DNA
nest PCR BRAF V600
CTC
CTC DNA PCR
CTC
CTC 4mL 0 - 1fCHhHo7z. AT —V 1~
CTC CTC
CTC t
CTC
gpl00  MART-1
CTC
BRAF
CTC 5-5-CD
CTC
CTC CTC

CTC

BRAF V600 BRAF K601E



BRAFV600

Primary lesion Metastatic lymph node
)
BRAFWII:I type BRAFKGME

\4
m i f ﬁ'\ f 0
Hﬂ fiiin .'\ htaall ]
AR R R A A (AT W
ANAAIAN J VYA I
CTC BRAF
BRAF K601E homozygous BRAF K601E heterozygous BRAF V600E heterozygous
BRAF V600A CTC
CTC BRAF
BRAFKS(HE BRAFKGI‘HE BRAFVS!JOE BRAFVGOUA
(Homozygous) (Heterozygous) (Heterozygous) (Heterozygous)
¥ \ \ \
; {‘A\ A /\‘,‘
i \ A I,
ﬂ/\ | | ;\[ A M A
A : ; i\ { A f ‘{\ A \V" \ 1311 \“‘\ “\ \ ’
| TR AR LRI
U&/\!\J\fﬂ [\\\}” )\/\ \ / \&’/\j Y \ asdll |1\
CTC
CTC KIT, NRAS,
PIK3CA, ERBB2, TP53, PTEN, RB
BRAF
BRAF
CTC

2019; in press

(@Kiniwa Y, Nakamura K, Mikoshiba A, Uchiyama A, Akiyama Y, Morimoto A, Okuyama R.
Diversity of circulating tumor cellsin peripheral blood: Detection of heterogeneous BRAF mutationsin
a patient with advanced melanoma by single-cell analysis. J Dermatol Sci , 2018 90(2):
211-213.

(3)Nakamura K, Yaguchi T, Ohmura G, Kobayashi A, Kawamura N, Iwata T, Kiniwa Y, Okuyama R,
Kawakami Y. Involvement of local renin-angiotensin system in immunosuppression of tumor
microenvironment. Cancer Sci , 2018 Jan; 109(1): 54-64.

(®Inoue H, Park JH, Kiyotani K, Zewde M, Miyashita A, Jinnin M, Kiniwa Y, Okuyama R, Tanaka R,
Fujisawa Y, Kato H, Morita A, Asai J, Katoh N, Yokota K, Akiyama M, Ihn H, Fukushima S,
Nakamura Y. Intratumoral expression levels of PD-L1, GZMA, and HLA-A aong with oligoclona T
cell expansion associate with response to nivolumab in metastatic melanoma. Oncoimmunology

, 2016 June; 5(9), €1204507.

2016:

34 ; 229-36.



; ~BEHEASOH LVEE~, 117
,2018 6

Yukiko Kiniwa, et al.; Diversity of circulating melanoma cells; detection of heterogenetic
BRAF mutations by single-cell analysis. 42 ,2017 12

Yukiko Kiniwa, et al.; Diversity of circulating melanoma cells; detection of heterogenetic
BRAF mutations by single-cell analysis. 9th World Congress of Melanoma, 2017 10 ,
Brisbane

10 19

p-286-93. 2018

p 293-300, 2017



€y

Ryuhei Okuyama

8 80292332

@



