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Personalized combination immunotherapy targeting cancer stem cells in oral
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Analyzing the expression levels of immune competent cells at the tumor
center (TCe) and the invasive front (IF) of oral squamous cell carcinoma (0SCC), we found the
expression of human leukocyte antigen (HLA) class | at the IF and the presence of transcriptional
factor FoxP3 T cells in the TCe parenchyma and CD45RO+ T cells in the IF and TCe stroma could be
prognostic markers for OSCC. We established multiple HLA-A24-restricted OSCC cell lines and
autologous cytotoxic T lymphocyte (CTL) pairs. We identified the olfactory receptor family 7
subfamily C member 1 gene as preferentially expressed in oral cancer stem cells (CSCs), making it a
potential candidate for immunotherapy of treatment-resistant CSCs. We demonstrated that treatment
with cis-diammine dichloroplatinum (11) enhanced the expression of PD-L1 in OSCC cells, with the
HSF1-HSP90 axis playing an important role. These results substantially contribute to combining
cytotoxic chemotherapeutics and immunotherapy.



@ TME
137

CD4 FoxP3 CD45Ro

(TME)

HLA class |
HLA class |

CD8

(invasive front: IF) (tumor center: TCe) 2
(>50 %) (5 50%) (<5%) 3 CD8 CD4 FoxP3
CD45Ro0 IF TCe 4

2
@
(©))
OR7C1 RNA CD44
OR7C1
®
HSC-2 10u M 24 PD-L1
PCR
1 HSF1 shRNA PD-
L1 HSP90 PD-L1
AP2S1 HSC-2
AP2S1 CTL IFNy  ELISpot
(LHLA class IF 72 (52.6%) 44 (32.1%)
21 (15.3%) TCe 48  (35.0%) 58 (42.4%) 31
(22.6 ) TCe IF HLA class
CD8 T HLA class |
IF CD8 T HLA class | 5 (G-
0S) IF (90.3% vs 79.5% vs 66.7%:
p=0.03) TCe
IF HLA class | 5-0S
( 0.44 95% 0.20- 0.93 p=0.02)

IF CD8 T FoxP3 T 5-
0S (CD8: 94.0% vs 77.0% p=0.009 FoxP3: 91.7% vs 73.8% p=0.006)
IF CD8 T FoxP3 T

FoxP3 T T (Treg)



IF TCe

CD45Ro0 T 5-0S
(94.4% vs 72.9% p<0.001 94.4% vs 72.9% p<0.001) FoxP3 T CD45Ro0
T
IF CD8 T
FoxP3 T 5-0S IF TCe
CD45Ro T 5-0S IF TCe
CD45Ro0 T T
@ 10
HLA class |
(PBMC) (TIL) PBMC
(CTL)
CTL
(3)0R7C1
OR7C1
HLA-A24 OR7C1
PBMC CTL
OR7C1
@) HSC-2 PD-L1 CTL IFN
% HSF1 HSP90
PD-L1
HSF1 HSP90 HSP9O  PD-L1
PD-L1 IFNy
ELISpot PD-1 AP2S1 TCR-T
AP2S1 IFNy AP2S1
PD-1 AP2S1 TCR-T

IFNy



7 6 0 3

Sasaya T, Kubo T, Murata K, Mizue Y, Sasaki K, Yanagawa J, Imagawa M, Kato H, Tsukahara T, 12
Kanaseki T, Tamura Y, Miyazaki A, Hirohashi Y, Torigoe T.
Cisplatin-induced HSF1-HSP90 axis enhances the expression of functional PD-L1 in oral squamous 2023
cell carcinoma.
Cancer Med 4605-4615
DOl
10.1002/cam4.5310
Koike K, Nishiyama K, Dehari H, Ogi K, Sasaki T, Shimizu S, Sasaya T, Tsuchihashi K, Sonoda T, 41
Hasegawa T, Hiratsuka H, Miyazaki A.
Prognostic value of CD45Ro+ T-cell expression in patients with oral squamous cell carcinoma. 2021
Anticancer Res 4415-4522
DOl
10.21873/anticancers. 15262
Koike K, Dehari H, Ogi K, Shimizu S, Nishiyama K, Sonoda T, Sasaki T, Sasaya T, Tsuchihashi K, 15
Hasegawa T, Torigoe T, Hiratsuka H, Miyazaki A
Prognostic value of FoxP3 and CTLA-4 expression in patients with oral squamous cell carcinoma 2020
PLOS ONE e0237465
DOl
10.1371/journal .pone.0237465
s 3
2020
Precision Medicine 75-79

DOl




Tsuchihashi K, Nakatsugawa M, Kobayashi J, Sasaya T, Morita R, Kubo T, Kanaseki T, Tsukahara T, 40

Asanuma H, Hasegawa T, Hirano H, Miyazaki A, Hirohashi Y, Torigoe T

Borderline Microenvironment Fibrosis Is a Novel Poor Prognostic Marker of Oral Squamous Cell 2020

Carcinoma

Anticancer Res 4319 4326
DOl

10.21873/anticanres. 14434

Ogi K, Kobayashi J, Nakagaki T, Okamoto J, Koike K, Hirokawa N, Someya M, Sakamoto H, Takada K, 102

Tokino T, Sasaki Y, Hiratsuka H, Miyazaki A

Chemotherapy after progression on nivolumab is essential for responders with genetic 2020

alterations of driver gene: Review of two recurrent/metastatic oral squamous cell carcinoma

patients

Oral Oncol 104509
DOl

10.1016/j -oraloncology .2019.104509

Koike K, Dehari H, Shimizu S, Nishiyama K, Sonoda T, Ogi K, Kobayashi J, Sasaki T, Sasaya T, 11

Tsuchihashi K, Tsukahara T, Hasegawa T, Torigoe T, Hiratsuka H, Miyazaki A

Prognostic value of HLA class expression in patients with oral squamous cell carcinoma 2020

Cancer Sci 1491-1499
DOl

10.1111/cas.14388

19 0 0

HSF1 HSP90 PD-L1

58

2022




HSF1 HSP90 PD-L1
26
2022
HSF1 HSP90 PD-L1 CTL
43
2022
HLA class
75 NPO
2021
HLA class
42

2021




80

2021

PD-L1

CTL

110

2021

PD-L1

CTL

25

2021

HSF1 HSP90

PD-L1

15

2021
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