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Image analysis-based subtyping of immunosuppressive tumor-immune
microenvironment in pancreatic cancer tissue
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We established computational quantitative system to calculate

tumor-infiltrating CD8+ cells in the tumor center and the tumor margin to establish the quantitative
evaluation methods for the anti-tumor immune activity and for the in situ immunosuppressive
activity of pancreatic cancer microenvironment. Then, we clarified clinicopathologic significances
of these quantitative measurements. We further examined candidate factors/cells contributing to the
immunosuppression of pancreatic cancer stroma, and focused on the desmoplastic stroma. Using
multiplex immunohistochemistry-based image analyses, we identified a stroma type that showed a
significant correlation with aforementioned immunosuppressive activity of pancreatic cancer.



T PD-1
(programmed cell death 1)

T T
T
T voT B
T
T
T
1 2
1 T
2
200
T CD8+
T

voT PD-L1/PD-L2



CDs8
—CD8+
200

2018 9

T CD8+T

CD8+

SRS - SEOF/F—3+ 3~ CDS8*#ifR s E O flE

Whole tumor
{within tumer barder ling)
Ccos§ilEE i~ v o°

Tumar canter (TC)

CD8" cell density (cellsimm?)

o

EEDE (EER, ) e o

CDs*#liia — =Mk 2EEE ORI

. mEmE,SED
FELACD8* U 28
. HETODr

CDBMKRT7/Hoechst

o

r<20 m E)

b, A N
1.CD8
CD8+
CD8+
CD8TC > CD8T™ (N = 8)
B T42
W
0 =] 1 I ,l” TR r T
95% D8+ % T e
& 05 e l
2 AR A A it
5 253 L |
0.25 = VR e
2 fﬁ T267
3 E 0.125 gt
¥
PD-L1 @ 0625
a] TC TM (N = /
o CcD8't <CD8 (N =208) T102
T
2. CD8+
CD8+
(" 5
CD8*flfa®E & Fi&
CcD8+ (EBM vs BB
CD8* cell density CDB* cell density
in the tumor center in the tumor margin
g ¥o — Quartile 4 g 10 — QUamlk_aa
CD8+ i = i =
E 06 E 08
2 2
8 04 g 04
S S
CD8+ —CD8+ T 02 T 02
T P for trend = 0.002 T P for trend = 0.07
® 00 1 ] ] @ 00
0 10 20 30 40 50 60 0 10 20 30 40 50 60
Cancer-specific survival (monihs) Cancer-specific survival (monihs)
3

3. CD8+




CD8+
CD8+

CK7(AAHRIR)

CD8+

HRILERD
TP A
T R

Insitu OO SR R
o CD274 (PD-L1)
FERETRIR ‘ I
iy 0%
CD8*#ifa®EE

4. CD8+
PD-L1/PD-L2

2020 3

n=215
(F-stroma)

F-stroma = C-stroma = A-stroma
Science

PNAS S.



2 2 0 0

Masugi Y, Abe T, Ueno A, Fujii-Nishimura Y, Ojima H, Endo Y, Fujita Y, Kitago M, Shinoda M, 32
Kitagawa Y, Sakamoto M

Characterization of spatial distribution of tumor-infiltrating CD8(+) T cells refines their 2019
prognostic utility for pancreatic cancer survival

Modern Pathology 1495-1507

DOl
10.1038/s41379-019-0291-2

Fujita Y, Matsuda S, Sasaki Y, Masugi Y, Kitago M, Yagi H, Abe Y, Shinoda M, Tokino T, Sakamoto 11
M, Kitagawa Y

Pathogenesis of multiple pancreatic cancers involves multicentric carcinogenesis and 2020
intrapancreatic metastasis

Cancer Science 739-748

DOl
10.1111/cas.14268

7 1 4

Yohei Masugi, Tokiya Abe, Minoru Kitago, Masahiro Shinoda, Michiie Sakamoto

Prognostic value of CD8+ T-cell density computed by quantitative image analysis using whole tissue sections of pancreatic
ductal adenocarcinoma

AACR Special Conference on Pancreatic Cancer

2018

Yohei Masugi, Tokiya Abe, Minoru Kitago, Masahiro Shinoda, Michiie Sakamoto

Characterization of spatial distribution of tumor-infiltrating CD8+ T cells refines their prognostic impact in pancreatic
cancer

American Association for Cancer Research Annual Meeting

2019




Rising Star

2019

CD8 T

108

2019

Masugi Y, Abe T, Kitago M, Shinoda M, Sakamoto M

CD8+ cell density in the tumor center relates to pancreatic cancer survival differentially by the abundance of CD8+ cell
infiltrates in the tumor margin

American Pancreatic Association Annual Meeting

2019

50

2019




Masugi Y, Abe T, Ogawa Y, Sakamoto M

Characterization of tumor heterogeneity in pancreatic cancer desmoplastic stroma by multiplex immunohistochemistry-based
image analysis

USCAP annual Meeting

2020




