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Pancreatic cancer is the lethal disease

Europe

European average five-year relative survival (%)
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The 5-year survival rate for pancreatic cancer increased to

Up to 10% in 2 decades
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) Let’s continue to
o increase survival!
pancan.org/donate
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Projected cancer deaths (thousands)

Pancreatic cancer patients are increasing
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2014 AACR News Releases, Lynn Matrisian& V)

Japanese real data

Number of death from pan. cancer

2014 Male: bth 16,411

4

Female: 4th 15 395
Total =31,800

2018  Male: 4th18,124
Female: 3th 18,232

Total =36,300
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Derive of pancreatic cancer

Pancreatic duct is the origin of cancer

| Invasive ductal adenocarcinoma| is the most
popular
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Genomic characterization of Pancreatic cancer
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Only 20 % are candidates of cure resection

Annual
42000

diagnosed
(Japan)

30%
Locally
advanced

5 0%

Distant
metastasis

| R Resectable
Stage 1~2

BR Borderline Resectable
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+
o —
oo Chemo Tx [ Tota
Annual advanced : 70-80%
42000 I
diagnosed :
(Japan) :
50% Evidence+ I /
1
Distant Fr:tc:nlnognt ;
metastasis
_____________ , ourgery +Chemo
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Surgery with chemotherapy for resectable patients
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Overall survival (%
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Uesaka K et al., Lancet 2016

by survival: 44.1%
by disease free survival;
33.3%
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The effect of Extended vs Standard surgery

(2002 The Johns Hopkins Medical Institutions, Baltimore, USA)
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Extended lymphadenectomy did not extend survival

Italy USA YA Japan Korea
J Hopkins Mayo

publish 1998 2002 2005 2012 2014
Pt number 40 vs 41 146 vs 148 40 vs 39 51 vs b0 383 vs 86
Survival
standard vs Ex 11.2 vs 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.

v»t}lls for the Sf}t'ldy ofnrati anc?t itjon - (Tsutomu Fujii, Kawai Manabu et al., The bible of

Pancreatic cancer treatment (in Japanese) p 174)

» Surgery itself may be difficult to
prolong patient survival

SMA: Supra Mesenteric Artery Dept. Gl and HBP Surgery, Univ of Tsukuba @@



Treatment with multi-modality strategy
for Pancreatic cancer

Surgery
Surgery +
Chemotherapy
_I_
Radiation
Medication Radiation =For cure
dr;;r&pgu}ébg%\aﬂfrggig%ﬁg% gergr o,
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Challenge for pancreatic cancer

Physician Researcher

Stromal CAFs

Surgery Oncogene
Clinical s es share
' Pancreatic
cancer
Medication Radiation fﬁgffr:ity Glycan
Drug

resistance

Collaboration is |mportant
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To Improve pancreatic cancer patient survival

1. Early detection. improve the resection rate
2. Develop the innovative anti-cancer drugs

3. Introduce true personalized medicine
based on disease status

X XN
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Cell specific “Glycans” are attractive as cancer diagnosis
and therapeutic targets

Glycolipids
Glycans
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Tumor biomarkers detect glycan changes

CA19-9
DUPAN-2
Span-1
CEA
CA125

structure
change

% YoV,

%%i%%gg;i Detect glycan change
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Glycan changes in cancer progression

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

v Tumor Heterogeneity

v Abundant stroma

«*’ RN ¥
Pathology of PDAC




Stromal cells between pancreatic cancer models

Akashi Y, Oda T et al., Pancreas 2013
Cell line—mouse Human PDAC—mouse Human PDAC

4

40

Volume of stroma (%)
30 -
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10 - ——
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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
rBC2LCN N=6 technical

- | replicate o,
. P=9.44E-17
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| | H type 1/3/4 structure
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rBC2LCN reactivity to other PDAC cell lines

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

Live cell

Scale bar: 50um

810

100 o

FACS

% of Max

IHC Xenograft
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Fold change

FUTI, FUTZ2 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

All positive in 69/69 cases

Por I
Moderate D
well
0 0 20 30 40 50 60

Recognize H type 1/3/4 structure

Fucal-2GalB1-3(GleNac or GalNAc or Glc
H type 1, Lewis b and Lewis Y sequences
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rBC2LCN lectin reactivity in other cancer types

Heormalzed To Mode

Prostate cancer

Positive
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Searching for rBC2LCN positive core-protein in PDAC cells

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

A Merge I’BCZ LCN

Capan-1

SUIT-2

Core-protein??

Extract rBC2LCN positive fraction from PDAC cell lysate

@,
b rBC2LCN lectin
¥ ' &
By proteomics analysis, 40 candidates were found
Pancreatic
cancer

» CEA is the most significant core-protein in PDAC cell surface

Bl
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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
_ 75—
5 survival (median)
EE 50- FOLFIRINOX 11.1 months
> 254
Cemeltabine * o 3y survival = 0%
ol | —

I | I | I | | | I
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
Months
ACCORD11 trial

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

Antigen-antibody reaction

\antibody
Membrane

drugs

Drug delivew; 9

Q High economic cost !

850
&
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Is the cancer specific glycans are the
target of molecular therapy??

Glycolipids

Glycoproteins

Dept. Gl and HBP Surgery, Univ of Tsukuba @@



“Lectins” may be a potential drug carrier

Core-protein 280

Dept. Gl and HBP Surgery, Univ of Tsukuba @@



Preparing the lectin—drug fusion drug
Lectin-Drug Conjugate “LDC” ( r BC2LCN-PE conjugate)

PE: Pseudomonas exotoxin ;;

N rBC2LCN PE38 C
HHHHHHKDEL

o

National Institute of

Advanced Industrial Science

and Technology
AIST

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

Synthesized fusion protein in E.coli system

o el

3
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Pseudomonas aerginosa Exotoxin A (PEA)
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Lumoxiti (Moxetumomab pasudotox-tdfk)

Anti-CD22 antibody-PE38

ADC (Antibody-drug conjugate)

-

refract hairy cell leukemia

(FDA approval 2018/9/13)

ADC
(Antibody Drug Conjugate)

Ant|body for glycan
/ o\\ ." 8.6 ” ‘ Antibody
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L DC (rBC2LCN-PE38) cytotoxic effect MTT (WST-8 test)

@ : '5C2LCN-PE3S

n=3 technical

(O : rBC2LCN only
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Target glycan +

LDC (BC2-PE38) for pancreatic cancer

Target glycan -

Capan-1 SUIT-2

gmo. 100{ —4 % % l o5z
z i '
3
.©
O

0 o T e 8y 01

10° 10° 100 10° 10° 10 1 10 16|| 10° 10° 10° 10° 10° 10" 1 10 10 1'03|

1.04 pg/mi 925,600 pg/ml
_ j\nloo/\ 810
IC50= 1.04pg/ml for Capan -1 (Target glycan + cells) aha
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Internalization of rBC2 lectin to Capan-1

Green: rBC2LCN-FITC
1 Hour 24 Hour 48 Hour

lectins was detected The amount of “
Inside the cell lectin increased

Bind to cell surface

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



Lectin Drug Conjugate for PDAC cell xenograft

0: Control (normal saline) 100yl -
N6 1: LDC 40ng/100ul /body (2ug/kg
1 2. LDC 1ug/100ul /body
. T-2
Capan-1, SUI 3: LDC 5ug/100ul /body

M S.C .
‘. Local injection 4 times
'
es® L,\.Cua/ N N N N 0%
Day0O Day4 Day8 Dayl?2
BALB/C nunu ¢  Randomized _ Day16
bweek 2. dtimes sacrificed

. & 'm?a
1. 3times  §} . P




Lectin Drug Conjugate for PDAC cell xenograft

Bos o2 2 b

% of Max

76 16 18 16 10

10 16 16 16 16
3 Tumor volume
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co0 N=6 each 500
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450 Control 450
400 ==A40ng/mouse l . 400 40ng/mouse i
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250 Control(n.s.) ] 350 o) _ o
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300 ] I 300
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250 ] [ L 250 %
%
200 T T F | 200
I *
150 | I - 1 * 150
T -
100 40ng TJ 100
3 1ug 0
0 5“9 ) ° RN INING
VOIS
b‘?) e}'b\\‘ b'b\q,b'ar\ 6‘5\ b‘bq‘ b‘b\? 6’5\ 523 6‘5\ b,z;\ 6@3 b@*\ b,zﬁ.\ b.z;\\ Szﬁ\ b@“‘;\ brb b@\‘ b@\g 6’3\ b’b‘\ 6(5\ brzﬁ b'zﬁ‘ (\.{é 6‘5\‘ b‘g\‘\b@\\b@\\b@\\b@?b@\\;\
Injectlon' t ' Injection t t
N=6 biological replicate  *: P<0.05, ***:P<0.001, ****:P<0.0001 n.s.: not significant Relative to control 8.0,
= <\

Shimomura, Oda, Tateno MCT 2018
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Lectin Drug Conjugate for PDAC patient derived xenograft

Pancreas tumor

Control 28 3 ) | 3
g mmmummumm||n|mnmnnnnnnnnmnm_
oclgin. RS E @ @ »
T
LDC lug i.v. e O 9 B
M
Dissemination Liver Metastasis Spleen Metastasis
Viehcle 4 4
1pg i.p. 0 0
lpgi.v. 1 0

600

500

400

300

200

100

Tumor weight

*
kK
Vehicle lug i.p. lugi.v.
N=5 biological replicate
*: P<O. 05 P<O 01
Relativ ontrol by ANOVA .
(Turke y) “?”Ezg.“?”
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Improve dissemination models by 4 times LDC injection

Capan-1 injection 4 times

2M |.P.
Y N NN N
A 14d WA
% K}L Dayl Dayb Day9 Dayl3 % >

BALB/c nu nu ¢ 6week
LDC 4times

% 7 W MST(days) N=9

100 ? intra- 62 -* Control (normal saline)
peritoneal | 65 = ::gg ‘1‘0 ng i.p.

80 1 105 = Ugi.p.

90 -~ LDC1 ugi.v.

60 . e
| No-treatment | ] ~— | Intra-veneous
40 N N=9 biological replicate
H xok K ###%:P<0.0001 n.s.: not significant

Relative to control by Log-rank test
v %

0 60 80 100 120  days oo
Shimomura, Oda, Tateno et al. MCT 2018 3
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Drug delivery by “lectin”

LDC
(Lectin Drug Conjugate) . @&
- Y H Glycolipids
rBC2LC-N lectin 6Drug -

Drug delivery by “antibody”

ADC
[(Antibody Drug Conjugate)

Antibody for glycan

a
: vl
f
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ADC vs. LDC for Pancreatic Cancer

L5
/ ‘A

R490A

(o v R
e o
|— PE24 —I
| eegx | _LDC_____
Institution The U.S. NCI (Ira Pastan et al.) Japan AIST-Tsukuba
Targeting bullet Fab of antibody rBC2LC-N lectin
Target Mesothelin H type 1,3,4 glycan
Payload PE24 PE38
MW (kDa) 72 54 (162 at trimer)
Disease Mesotherioma, Panc ca. .(Ovarian ca., Panc ca. (Ovarian ca., Lung
Lung ca., Gastric ca., Bile duct ca.) adeno ca., Gastric ca., Colon ca.)
IC50 (ng/mL) 1.38 0.00104 (1.04 pg/ml)
(pmol/L) 18.9 0.0195 (=2 fmol/L)
LD 50 (mg/Kg) 10 0.36

a?a m?a
= Dept. Gl and HBP Surgery, Univ of Tsukuba ‘@ﬁf)



1,000 times stronger than reported ADCs

Target antigen  malignancy Agents name Toxin 1C50 Reference

IL-2R CLL Anti-Tac(Fv)-PE40KDEL PE 1.2~9 ng/ml Kreitman, R. J., etal. 1992
GP185/HER2 Breast Ovary Saporin Anti-GP185/HER2 IT SAP 0.43~1.1 nM Tecce, R., et al. 1993

IL-2R ATL CLL Anti-Tac(FV)-PE40 PE 0.04~>1000 ng/ml  Kreitman, R. J., et al. 1994
NCAM Lung cancer SEN7-PE PE 22~85 pM Zangemeister, U., et al. 1994
CDS80 Hodgikin’s Anti-B7-1-saporina SAP 3.2 ng/ml Vooijs, W. C., etal. 1997
GRP Lung DAB389GRP DT 9.5 pM vanderSpek, J. C., et al. 1997
E4 Prostate E4PE35-KDEL PE 0.3-20 ng/ml Essand, M. and 1. Pastan 1998
CD30 Hodgikin’s Ki-4(scFv)-ETA PE 43 pM Klimka, A., et al. 1999
CD22 lymphoma RFB4(dsFv)-PE38 PE38 0.4 ng/ml Kreitman, R. J., et al 1999
IL-13R Head and Neck IL13-PE38 PE38  3~7 ng/ml Kawakami, K., et al. 2001
IL-4R Pancreas IL4-PE38 PE38  0.3~0.5 ng/ml Kawakami, K., et al. 2002
EpCAM Head and Neck 4D5SMOCB-ETA PE 0.005~0.2 pM Di Paolo, C., et al. 2003
GCSF AML DTU2GSF DT 5.8~34.7 pM Abi-Habib, R. J., et al. 2004
CD19 Blood FMC63(Fv)-PE38 PE38  0.6-14 ng/ml Du, X., et al. 2008

CD22 Blood RFB4(Fv)-PE38 PE38  50-550 ng/ml Du, X., et al. 2008

CD22 Blood B3(dsFv)-PE38 PE38  0.1-2.5 ng/ml Weldon, J. E., et al. 2009
CD30 Lymphoma SGN-35 MMAE 1.3 ng/ml Okeley, N. M., et al. 2010
mesothelin Pancreas RG7787 PE24  1.38~33.28 ng/ml  Hollevoet, K., et al. 2014
HER2 Breast 4D5scFv-ETA PE40 22nM Sokolova, E. A., et al. 2014
CD71 Pancreas HB21(Fv)-PE40 PE40  3~3.7 ng/ml Hollevoet, K., et al. 2015
Glypican-3 liver HN3-PE38 PE38 0.068 nM~ Gao, W, et al. 2015 —
H type 1/3/4 Pancreas rBC2-PE38 PE38 (1'04 pg/mi , Author ]

ADCs

= |C50 = 1~1000 ng/ml

1,000~
10,000
Times

CLL; chronic lymphocytic leukemia, ATL: adult T-cell leckemia, PE; pseudomonas aerginosa exotoxin, DT; diphteria toxin, SAP; plant toxin saporin 6,
MMAE; monomethylauristatin E,

LDC: 1C50 = 1.04 pg/ml

SPds
’,,.@
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LDC for other cancer types

Stomach, Colon cancer

850
&
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LDC (BC2-PE38) for colon ca. cell lines

250 1501 200+ 150+

S 200 ICso: 778.0 pg/ml ICso: 403.4 pg/ml | ICso: 4,888 pg/ml { . ICsy: 816.7 pg/ml
_..? 150 I { 1007 100°
D o0l
g 1% 50-
z 501
8 0 ¥ 2 04 T I
0 2 4 6 0 2 4 6
LS174T LoVo

rBC2LCN-FITC

Kitaguchi D, Shimomura O, Tateno H et al., Cancer Science 2020 adha,

7Z
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EXIBREZ ARG (%)

rBC2LCN-PE38 effect for colon ca. xenograft models
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LDC anti-cancer effect for colon cancer

Evaluate the LDC effect to colon ca. cell lines Kitaguchi, Shimomura, Oda, et al.,Cancer Science

S174T  DLD-1  HT-29 2020

FUT1 Fcosyltransferase qPCR

rBc2LCN-HRP

—_
N

=
— S— — & 12
'_
LS174T DLD-1 A2 HT-29 |2 <
" DLD-1 g
00 1600 00 —
-
- - e E 8
§ o p=0.0172 ¥ 00128 g = 0115 3
g § 1000 E - p 6
g —— P - Pw e S
g 00 w—rBC2LCN-PESS E - —rBC2LCN-PEIS %m (5 oach) _E— 4
S m ~ 5 (=6 cach) 2 5
4 (n=5 each) 2 100 b
100 0 0 =
iyl Om3 DS Daye Oay10 Dwyi2 Dayts E 2
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g e s ®
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FUT1

Normal < Tumor

Significant difference in FUT1 expression
Dept. Gl and HBP Surgery, Univ of Tsukuba
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LDC effect for stomach cancer
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Yang Y, Akashi Y, Shimomura O, Tateno H, et al: Gastric Cancer 2022 5
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Evaluate the effect of LDC to stomach cancer

s lectin a potential drug carrier for GC?

ADC : )
Protein extraction
Borrmann [ %!
Lectin array: find the lectin
—— - Lectin blotting: check the affini
Apply to GC?  somamnnt g Rmmm method 9 v
— _ FACS: check the affinity of cell lines
Bormuann 12 [ENSTREREORTSASLL Lectin staining
s MTT assay
Borrmann IV ¢ & - :-";;:: ‘5‘ x ¥ ceChy

Hemagglutination

——A Novel Therapeutic Strategy for Pancreatic Cancer: Targeting Cell Surface Glycan

Using rBC2LC-N Lectin-Drug Conjugate (LDC). O. Shimomura. Mol Cancer Ther; 17(1); Aim: To deve|0p a novel thera py for refra CtOI'y gaStriC cancer. Check in vivo
183-95 ©2017AACR

BPL-saporin conjuagte
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candidate

Yang Y, Akashi Y, Shimomura O, Tateno H, et al: Gastric Cancer 2022
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Lectin array analysis of Stomach cancer cell lines

A

Non- SRC NUGC4
scirrhous KATO-TI
NCI-N87
scirrhous NSRC wmxn-as [ B O S O B O W s B f (e 0l

96 kinds lectins %

0234
i
—
.
—
—— Yoo
| — YNS
VOMMY
e NOZ
eles
eda
(e en
— T
e
e Y

i1

Gastric cancer is also positive for rBC2LCN lectin

Yang Y, Akashi Y, Shimomura O, Tateno H, et al: Gastric Cancer 2022  ZP3
J Dept. Gl and HBP Surgery, Univ of Tsukuba @@



LDC is also effective to stomach cancer models

Scirrhous type Non-Scirrhous type
800
1000
w=@==| DC Control
700 ~ 900 =8| DC Control
) & 700 i [
£ 500 £
e [ BB £ 600
£ @
5400 ] ) 1 1 ZI % 500 T \ |
S 300 O % 400 1 1
= | Z 5
(= - T l ~ 300 I _
¥__;{,/‘\<)—} 200 ; ‘ ‘ ‘ ‘
100 | » "
i 100 1
0 0
1 3 5 8 10 12 15 days 1 3 5 8 0 12 15

Yang Y, Akashi Y, Shimomura O, Tateno H, et al: Gastric Cancer 2022 oo,
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Hemagglutination active is the biggest problem

Lectin was found as proteins cased
erythrocyte aggregation. 1888 H. Stullmark

Posionous lectin: Ricin (RCA1) — lethal dose 30pg/kg (human)
Olsnes S et al., Nature. 1974

) Generally, lectin is toxic to humans

Dept. Gl and HBP Surgery, Univ of Tsukuba @@ﬁ/’



rBC2LCN did not cause erythrocyte aggregation

aggregation

8 9 10 1N 12

Concanavalin A
(Control)

rBC2LCN E ®© ®© ®© ®© o © o o o o 0 o0

F © ®© ® ® © o o o o o o 0

Concentration 100 50 25 125 625 313 156 078 039 020 010 O p_g/m|

Human Blood type A aba
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Hemagglutination test for human blood aggregation

_ :non-aggre
Sialydase process
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Blood type A,B,H determinants expressed by the epidermis
are primarily constructed from type-2 units

Type2 Type2 Type2

H antigen A antigen B antigen _ _
(R Essentials of Glycobiology
-~

CBI Second Edition

Z

Blood type
Type 2
Type- Type-1 Type-1 Type-3 Type-3 Type-3 Type4 Type4 Type4
r BCZ LC N H grﬁzrigen A gr'?tigen B grﬁigen H antigen A antigen B antigen H antigen A antigen B antigen

recognize 1 D
Aﬂg o2 o2 o2 o o3 o0 a3 o2 o® o3 o2 o3
p3 p3 B3 a
H Type 1/3/4 1 - I l?lﬁ 3 éﬁ 3 A é,s 3 iﬁs iBS iﬁs
o o a 3 3 -
— Ser/Thf - — Ser/Thr —~ — Ser/Thr ~—- ‘. ” ”

R R R
B4 p4 p4
v CB Cﬁ CB
Mucins derived from the gastric mucosa and from ovarian cyst “ o ey

s
fluid express A, B, and H antigens on type-3 units Dept. Gl and HBP Surgery, Univ of Tsukuba ﬁ@‘,@
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rBC2LC-N Off site binding to human tissue

Perjtoneum ’ Stomach Duodemun Small intestine _

olon Liver
U W@BQ\U" : 2 W z

DGR

Pancreas
Mouse "%y .
4 X -
Lung Breast Liver Pancreas
H uman Bladder Prostate Uterine body Ovary

S

-
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TOXICIty of LDC to wild mice LD50 test of LDC

I.p. injection (n= 10 each)

o LDC Lectin only
: LD50 = 7ug/mouse
Rlinit

l.v. injection (n=7 each)

8 LDC Lectin only . _ .
£ ] Lectin itself not toxicity
g - | | | up to 15 pg/mouse
g

.....



Evaluation of LDC toxicity in large animals

v'Liver, Kidney disorders were observed

v’ Lectin itself did not cause any side effects

X XN

Dept. Gl and HBP Surgery, Univ of Tsukuba ‘@ﬁ//



Evaluate of LDC in closer to clinical sample

Cell xenograft PDX model Clinical sample

40

., | Stromal Volume (%)
20 - ]
10 - ——

0 .
Akashi Y, Oda T et al., Pancreas 2013 Department of Surgery, University of TSUKUBA



Therapeutic experiments using pancreatic

cancer cell lines %

Glycans appear on surface §

target the molecule

PDAC cell lines

X XN

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



Difficulty of Drug delivery in PDAC

Extracellular
matrix



For avoiding the BC2-PE38 side effects

» Application for liposomal drugs

» Photodynamic therapy




Irinotecan liposome for pancreatic cancer patients

o Onlvyde NAPOLI-1: a global, randomized, open-label, phase 3 trial.
(Irinotecan liposome
injection) Survival of Staged4 PDAC patients
~30,000
Irinotecan / Sasiucts A .
Salt & 100 —— Nanoliposomal
Hiolecutes M 90~ Liposomal irinotecan ﬁ:ﬂf !
Lipid " =~ 704 —— Fuorouracil and
Membrane 0nm it“r—;' 60 folinic acid
2
: - .
v T 40| 5FU/LV M
g & 30-
ED- I
HR 0-67 (95% Cl 0-49-0-92)
10 p=0-012 (unstratified log-rank)
D I ] | ] 1 |

0 3 6 9 12 15 18
Wang-Gillam A, et al. Lancet. 2016;387(10018):545-57
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Active Targeting by lectin coating liposome drugs

Lectin coating liposome

Lectins

Active
[argeting

_ Cancer-Glycan

s Pl
Dept. Gl and HBP Surgery, Univ of Tsukuba @@3/)



Preparation of lectin coating liposome

ARG

5 o
5 o THIERAT

Non-PEGylated
liposomal doxorubicin

b ] ? Y
> ? ’ Incubate at 60 °C
? for 1 hr.
rBC2LCN
;‘;1‘: _.,‘ R et i b, ‘;
Incubate at 4 °C . ‘)L.' B2AS 1
for 24 hr. ..-:_u;"’ . b
a9 Micelles of
’ g DSPE-PEG-rBC2LCN "
PEGylated liposomal doxorubicin

DSPE-PEG,p0-NHS
Kimura, Shimomura, Tateno et al., Europe Journal of Cancer 2020

Lectin modified PEGylated liposomal doxorubicin
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Treatment with lectin coating liposome drugs

Capan-1/SUIT-2 2% 10% /mouse Intravenous injection twice per week X 3 weeks
subcutaneous injection (doxorubicin concentration 2 mg/kg)

14 days % % % % % %
: > F\L‘/w —  Sacrificed at Day 22
K St F X o ®

QT O O O

D
BALB/c nude mouse % 7-8w AUERY

@ lectin coating liposome @ non-coating liposome ® Free Dox
v.&
1R
i, o
Kimura, Shimomura, Tateno et al., Europe Journal of Cancer 2020 2
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DDS improve by lectin coating liposome
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Kimura, Shimomura, Tateno et al., Europe Journal of Cancer 2020
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Off site binding of rBC2LCN lectin

Lung Breast Stomach Colon Liver O
8. (s)”u\
Human 4 TS s
organs Bladder Prostate Testis Uterine Cervi » Uterine body vy
©’ ﬁ?’ P
% ® e
g° T
W ot B el 5%

Systemic administration may
cause adverse events
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Reducing the off site effect on LDC injection
— fuse with Photodynamic therapy

Systemic injection of LDC hotodynamic
material NIR light

Side effect to normal organs

Kuroda, Shimomura, Tateno et al., Int J Cancer. 2022 %é%
Dept. Gl and HBP Surgery, Univ of Tsukuba @/}



Preparation of rBC2LCN lectin-IR700

¢ EE NN NN NN EE N NN NN EE NN NN NENENEEEEEEENEENEEENDN,

' 0.1 mol/L Na,HPO, et e
. ’ (pH 8.6) C
" BC2LCN I IRDye700DX (IR700)
. (10 nmol) (10 nmol)
" 16kDa Room temp.,2h 1954.2kDa
QA EEEEEEEEEEER Illlllllllllllllllll‘

Sephadex G25 column

!

IR700

’Q

rBC2LCN

rBC2LCN lectin-IR700
(BC2-IR700)

Kuroda, Shimomura, Tateno et al., Int J Cancer. 2022
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Pancreatic cancer cell line Tx by rBC2-IR700

in vitro NIR phototherapy
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Evaluate the blndlng aV|I|ty Kuroda, Shimomura, Tateno et al., Int J Cancer. 2022

Phase contrast

%) &) :
pe /\\\ \ v/' ]
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BC2-IR700
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Int J Cancer. 2022
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Ongoing project for pancreatic cancer research
Stromal CAFs

Oncogene Stroma penetrating peptide
KRAS inhibitor Anti-stromal antidoby
cfDNA, ctDNA, miRNA A o
" Pancreatic
cancer

Cancer I Glycan

Immunity

ﬁ:;lq_upn[gtlhgg;oby()dy Drug Glycan target therapy

Tumor biomarker

resistance



Goal of basic research develop therapeutic & diagnostic

methods
Basic Find new Clinical test industry
research molecules Phase 1 to 3
\/ *>'
*3jj’;
Gaps TS \)
S
Academia (Labs) Pharma company. PMDA patients
The Va"ey of Death Development cost: 20-30 billion yen per drug

o el

<]

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



Take Home Message

« Early detection is only way for cure from pancreatic cancer

«  Lectin-drugs conjugate (LDC) have high therapeutic efficacy,
but there are still hurdles to overcome in their application to
clinical pancreatic cancer

«  Collaborate Efforts Needed to Improve Pancreatic Cancer
Prognosis

X XN

Dept. Gl and HBP Surgery, Univ of Tsukuba ‘@ﬁ//
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