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A discovery of anti-tumor immunity-related biomarkers for Merkel cell carcinoma
using next-generation sequencers.

Nakamura, Motoki
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We collected 90 specimens from 71 patients (26 men, median a?e 77.3 years)
with MCC from 9 facilities. Next-generation sequencing of mRNA from 40 FFPE MCC samples revealed
that glucose-6-phosphate dehydrogenase (G6PD) correlated with PD-L1 expression and metastasis.
Kaplan-Meier survival analysis revealed a poor prognosis for patients with high-G6PD expression.
G6PD+ immunostaining predicted MCC patient prognosis, with a median survival of 3.4 years for G6PD+
patients and 6.7 years for G6PD- patients. G6PD activity assay was performed using 50 serum samples
from 19 cases. Three cases showed high G6PD activity, and two of them were all of stage cases and
the last one was stage and died of another cause soon after sampling. G6PD regulates NADPH
production and high G6PD expression enhances cellular oxidative resistance. G6PD is a promising
marker to stratify MCC patients into high- and low-risk groups.
These results were reported as J Immunother Cancer. 2020 Dec;8(2):e001679.



5 0 18
MCC 1.7% 3.0%
T
MCC
MCC programmed death ligand 1 PD-L1
PD-L1 T
PD-L1
MCC PD-L1 PD-L1
MCC
PD-L1
PD-L1
PD-L1 1 PD-1
MCC PD-L1
PD-L1 9
MCC
RNA
10 McC 71 90 McC 21 53
MRNA
RNA MCC
44 RNA e
A
s el DTN o
3
41
13
24
76.57 40-98 g
25 67.6% 11 § e
29.7% 1 2.8% w A B
4 9.8 Ml
RNA 2.08 1.0- i B | o
2.6 DV200 53.0 28-88 .
41 S # L E B ou
395
2 Fig.1A A 23 B 18
A B p=0.035
Fig.1B Fig.1C
fold-change -0.5 +0.5 p 1.0x10-5

MCC

PD-L1




10,192

Gene Ontology GSEA p 0.05
A cell division
1.63 p 0.047 B p 0.05 49 p 0.01
7 FDR  0.25
Fig.2A e
y :ITW\SI “‘;»;M lllllllll e
X vy . i
A i,
B e
p  FDRq L
Fig.2B gEeSELy
2 o1 . -
|
A B MI,IHIII IIIIMUJHHWM
G6PD McC 2
MCPyV n=24 n=10 Fig-3A n=4 n=29
Fig.38B 3B
n=17 n=17  Fig.3C PD-L1 n=10
n=18 Fig.3D A p 1.0x10-5
B p 1.0x10-5
MCC PD-L1 A
B p =0.032, OR=7.0, 95%Cl: 1.18 - 41.36,
PD-L1 B MCC PD-L1
PD-L1
90
McC PD-L1
PD-L1 - s o
PD-L1
G6PD G6PD £ 2l
A T ol
log2FC=-1.98 p =8.65x10-6 FDR=3.25x10- ¢ _ 0 )
5 Fig.1C G6PD e——— I
log2FC=1.55, p-value=1.22x10-4, 2 - " S
FDR=0.020, Fig.3C PD-L1 B R % =i
IOgZFCZZ- 10, p—Value:4.84Xlo-5 y 2 1 [] 1 2 3 2 161 2 2
FDR=0.017, Fig.3D 395 " "
p G6PD 2
McC PD-L1
G6PD PD-L1
G6PD NGS RNA counts
per million; CPM G6PD MCC MCC
n=40 p=0.027
Fig.4A 1072 CPM
FFPE G6PD
n=79 p=0.034 Fig.4B 50
G6PD-high G6PD-high  G6PD-low Fig.4C 4D
Fig.4C 10



Figure 4
A B
g Ié —— GEPDlow
E - GEPDiigh E ” -
GePD-high E PO-L1 G6PD _asPo.
G6PD
G6PD
G6PD
G6PD
n=19, p=0.0064, Kruskal-Wallis L
test, Fig.5A g
n=8 , p=0.030, paired-t test, %
Fig.58 i
ICI 2 g
G6PD Fig.5C
Fig.5D Fig.5C .
G6PD Fig.5D :
ICl :
G6PD é

G6PD

PD-L1

Fig.4F

PD-L1

Fig.4E F

G6PD
G6PD
PD-L1
PD-L1
Fig.4F
PD-L1
G6PD

G6PD PD-L1

MCC
G6PD

21

B
P=0.0064 P=0.030
= 25
E
- 2
£
2 15
= R
g
[
o
o
1 [ n v pre Rot
Stage Treatment
D
= 250 CBDGA avelumab
E ] VP18 2128
3 XRT
£ 20
2as0
= 4.13 1235
7 100 13.13
= 1187
& S0 17m
2]
00 4

t t 1
XMDec X+1/May X+ZFeh Jun  Nov



2 2 0 2

Nakamura Motoki Magara Tetsuya Kano Shinji Matsubara Akihiro Kato Hiroshi Morita Akimichi 12

Tertiary Lymphoid Structures and Chemokine Landscape in Virus-Positive and Virus-Negative 2022

Merkel Cell Carcinoma

Frontiers in Oncology 811586
DOl

10.3389/fonc.2022.811586

Nakamura Motoki Nagase Kotaro Yoshimitsu Maki Magara Tetsuya Nojiri Yuka Kato Hiroshi 8

Kobayashi Tadahiro Teramoto Yukiko Yasuda Masahito Wada Hidefumi Ozawa Toshiyuki Umemori

Yukie Ogata Dai Morita Akimichi

Glucose-6-phosphate dehydrogenase correlates with tumor immune activity and programmed death 2020

ligand-1 expression in Merkel cell carcinoma

Journal for ImmunoTherapy of Cancer 001679 e001679

DOl
10.1136/j itc-2020-001679

Blockade of glucose-6-phosphate dehydrogenase induces immunogenic cell death in malignant melanoma and Merkel cell carcinoma

The 46th Annual Meeting of the Japanese Society for Investigative Dermatology

2021

G6PD( -6- )

36

2021




Glucose-6-Phosphate Dehydrogenase Correlates with the Tumor Immune Activity Including PD-L1 Expression in Merkel Cell
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