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Pancreatic cancer Is the lethal disease
About 5y survival
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The 5-year survival rate for
pancreatic cancer is now y
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Let’s continue to
| increase survival!

pancan.org/donate

The 5-year survival rate for pancreatic cancer increased to

Up to 10% Iin 2 decades
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Projected cancer deaths (thousands)

Pancreatic cancer patients are increasing
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2014 AACR News Releases, Lynn Matrisian W4

Japanese real data

Number of death from pan. cancer

2014 Male: 5t 16,411

4

Female: 4t 15,395
Total ©~ 31,800

2018 Male: 4118,124
Female: 3" 18,232

Total = 36,300
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Derive of pancreatic cancer

Pancreatic duct is the origin of cancer

" |nvasive ductal adenocarcinoma _ is the most
popular
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Genomic characterization of Pancreatic cancer

5
4
# mutations/Mb  *
2
i @ Synonymous m Non synonymous
0
H uctal age

nocarcinoma O Adenosquamous

u
Anatomic sul bdivision ea O tail or bodym other

Related big 4 genes

KRAS  s3%ii|

TP53  72%
CDKN2A 30% sasnsssitainaniniiiing | ] | DR B O

SMAD4 325 uwn]l ] UEL L i | ]
RNF43 7% |/||in ' '

ARID1A o% (IO . ° 2 « ¢ ¢ KRAS 93%
TGFBR2 5% | L i Significance

GNAS 8% i Wwh 1 ' 1] 10 (-log10(q) values)

e = - TP53 72%

PBRM1 4% 0 J i

ggﬁ; :; l | I il II | I il CDKNZA 30%

MYC 5% | I T |

Z/?%S :j IIIII i II I I I.I I I M SMAD4 32%

AKT2  e% I | | | i | |
BRCA1 1% |

BRCA2 4% ||l 0 0 0
ATM 5% (|08

PALB2 1% I

MLL3 4% ' i ' il i I

MLL4 4% | | | 1 Chromatin Modification
KDM6A 3%

PRSS1 3% i | (L I

NF1 1% |

Genetic Alteration I Amplification I Deep Deletion [] Germline Mutation ll Fusion ® Truncating Mutation ® Inframe Mutation ® Missense Mutation

biiing I il ‘ DNA damage repair
i

,,,,,



Only 20 % are candidates of cure resection

Annual
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Stage 1~2
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Artery invaded (BR -A)
Only portal vein invade (BR -PV)

Stage 3

UR Unresectable
locally (UR-LA)
with distant metastasis (UR-M)

Stage 4
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5y survival rate at each stage
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Treatment strategy

All patients require

chemotherapy
\
Evidence+
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Surgery with chemotherapy for

)
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Uesaka K et al., Lancet 2016

5y survival: 44.1%
5y disease free survival:
33.3%
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The effect of Extended vs Standard surgery

(2002The Johns Hopkins Medical Institutions, Baltimore, USA)

2N Extended vs. Standard
?_ 'zd " - RADICAL (n=145) IymphadeneCtomy
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Extended lymphadenectomy did not extend survival

Italy USA USA Japan Korea
J Hopkins Mayo

publish 1998 2002 2005 2012 2014

Pt number 40 vs 41 146 vs 148 40 vs 39 51 vs 50 83 vs 86

Survival

standard vs Ex 11.2vs 16.7 30 vs 28 26 vs 18.8 19.9 vs 13.8 18.8 vs 16.5

Month(median)

Prognosis N.S. N.S. N.S. N.S. N.S.

From Qenerl Rules for the_Stuc?y of PancreaticACancer7 th Edition - s Tsutomu Fujii , Kawai Manabu et al., The bible of
A Y- DRI T Pancreatic cancer treatment (in Japanese) p 174 x

Vessel wall
\\' %
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» Surgery itself may be difficult to
prolong patient survival
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Treatment with multi - modality strategy
for Pancreatic cancer

Surgery
Surgery ‘
Chemotherapy
Radiation
Medication Radiation " For cure
dr;;r&pgu}ébg%\aﬂfrggig%ﬁg% gergr sudion
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Challenge for pancreatic cancer

Physician Researcher

Stromal CAFs

Surgery Oncogene
Clinical sa s share
' Pancreatic
cancer
Medication Radiation %chfr:ity Glycan
Drug

resistance

Collaboration is |mportant
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To Improve pancreatic cancer patient survival

€ i Early detection i improve the resection rate
Ei Develop the innovative anti  -cancer drugs
€ i Introduce true personalized medicine

based on disease status

.....
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Cell speci fic ~~Glycans?® ar
and therapeutic targets N
3(\(:0|p|s

Glycans

Glycoprotein

" OH
OH

NHov
OH  5o0H OH

OH
~0 O

OH

~~
e

O

-
WHN
O
:;&OH
OH
Is) OH
HO
H
SR
N e
o. O E-;OH
WHN OH

Outer most | ayer of t hig

Diagnosis and treatment development 5“
focusing on glycosylation %

850
,¢g§§
Dept. Gl and HBP Surgery, Univ of Tsukuba @@



Tumor biomarkers detect glycan changes
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DUPAN-2
Span-1
CEA
CAl125

( structure

-~ change 1

'.'.- 9 o 000

o / %%éi%%gg;i Detect glycan change

g?ﬁﬁém?b
Dept. Gl and HBP Surgery, Univ of Tsukuba



Glycan changes In cancer progression

Pinho, S. S. and C. A. Reis (2015). Nat Rev Cancer 15(9): 540-555.
Silarylation
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Challenges for glycan analysis of pancreatic cancer

V Tumor Heterogeneity

V Abundant stroma
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Stromal cells between pancreatic cancer models

Akashi Y, OdaT et al., Pancreas 2013

Celll i neYmouls edumanPDACY mouls e HumanPDAC
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—Capan-1° represents clinical PDAC morphology

Clinical PDAC Cell wenograft

g++/s++ Capan 1 (g++/s++) ASPC 1 (g+/s

BXxPC-3 B (g+s+)

Ductal spread (g -/+/++),
Stromal volume (s -/+/++)



Glycan analysis of PDAC cell lines by lectin microarray

Pancreatic cancer cell lines
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Mean signal intensity

rBC2LC-N recognize the Capan -1 cell lines
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rBC2LCN reactivity to other PDAC cell lines

Capan-1 BXPC-3 ASPC-1 MIAPaCa-2 PANC-1 SUIT-2
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Fold change

FUT1, FUT2 gene expression in cell lines

FUT-1, FUT-2 expression
Lectin array
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rBC2LCN lectin identified as responsive to clinical
pancreatic cancer
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rBC2LCN lectin reactivity in other cancer types

Heormalzed To Mode

Prostate cancer

Positive

FRG2LCN-HiLyle Fluse 647

Negative

Mawaribuchi et al.

PC-3

WCHACH +

FC
—  EBPCAM 20 .
coM 24 . .
ALCAM 14 . .
coM B . his|

O
CORSr 18
r ALDWIAT-11
T™HY? -11
PROMH 12
ALDHIAT 1.2
— com 10

M oM -1

1

f
)

BBRC 2019

Breast Cancer

ELLLLN sl tharaly
Now s

&

sk =

"jl'I

HERZ-negative

B
i
3 e
¥ i
a
e
3 i
v .. a
3o: l a
-+
D HER2-positiva
early stage late stage early stage
Ha. DR HNe. 23 Naed
»
-
. o
TERCME Conida | TANEMD Camba D=1 TANOMD, Sl

late stage
Mz, 35

TARZNC Concta 1=

Db oy ompiss Bio) B b=
R L O TS
- s
-

Mawaribuchi et al. FEBS open bio. 2020

Colon cancer

Nodecals

i we

e « ey

Kitaguchi et al. Cancer sci. 2020

&m?n

Dept. Gl and HBP Surgery, Univ of Tsukuba ‘@ﬁf)



Searching for rBC2LCN positive core -protein in PDAC cells

Furuta T, Shimomura O,Tateno H et al., Cancer Science 2021

A Merge I‘BCZLCN

Capan-1

SUIT-2

Core-protein??

Extract r BC2LCN positive fraction from PDAC cell lysate

3

By proteomics analysis, 40 candidates were found

[ 2 rBC2LCN lectin
y‘v

Pancreatic
cancer
» CEA is the most significant core  -protein in PDAC cell surface oo,
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Systemic chemoTx for metastatic PDAC

FOLFIRNOX for Stage 4 pancreatic cancer

100+ Hazard ratio, 0.57 (95% Cl, 0.45-0.73)

P<0.001 by stratified log-rank test
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ACCORD11 trial

Conroy, T., et al. N Engl J Med 2011
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ADC (Antibody-Drug Conjugate)

Antigen-antibody reaction

\antibody
Membrane

drugs

Drug delivew; 9

Q High economic cost !
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Is the cancer specific glycans are the

target of molecular therapy??

Glycoproteins

Glycolipids
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-Lectins® may be a pote

lectin W W > ¥

Core-protein %%
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Preparing the lectin n drug fusion drug
Lectin-Dr ug Conj ugat e APEDoGogate)

PE: Pseudomonas exotoxin ;;

1 526
N rBC2LCN PE38 C
HHHHHHKDEL

Tateno, H., et al. (2014) Sci Rep 4: 4069.

Synthesized fusion protein in E.coli system
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