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From American Caner Society

The 5-year survival rate for
pancreatic cancer is now
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Let’s continue to
| increase survival!

pancan.org/donate

MALIGNANCY

Lip

Testis

Thyroid gland
Melanoma
Hodgkin's disease

Corpus uteri
Breast

Bladder

Penis

Chaoroid (melanoma)
Prostate

Chronic lymphatic leukaemia
Cervix uteri

Larynx

Salivary glands

Bone

Kidney

Vagina, vulva
Non-Hodgkin lymphoma
Soft tissue

Colon

Rectum

Nasal cavities

Oral cavity
Nasopharynx

Tongue

Ovary

Small intestine

Chronic myelold leukaemia
Multiple myeloma
‘Qropharynx

Hypopharynx

Stomach

Acute lymphatic leukaemia

Brain

Acute myelold leukaemia
Biliary tract

Lung
Oesophagus
Liver

Pancreas

<
ot 5

Fo

No. of
adults

6,195
13,185
13,156
41418
10,837

43,374
268,273
104,072
3,047
2,086
144,315
16,384
32,982
22,259
3,538

2,756
46,618
8,818
67,770
10,287
150,492
92,967

3378

10,746
1,872

7,857
43,643
4,253
6,078
23452
6,185
4,897
90,125
2473

27,687

1,775
18,755

45,074

T |

3—Ow/\

European average five-year relative survival (%)

o 20 40 80 80 100

:

>
ol

P

Eaal

Total 1,714,067

The 5-year survival rate for pancreatic cancer increased to
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Projected cancer deaths (thousands)
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(2002 The Johns Hopkins Medical Institutions, Baltimore, USA)
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Green: rBC2LCN-FITC
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Bind to cell surface
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LDC OIEEMNE invivo YU XAETIEES

0: Control (normal saline) 100ul
e 1: LDC 40ng/100ul /body (2ug/ke
ezl R R N=6 1 2. LDC 1ug/100ul /body
Capan-1, SUIT-2 3: LDC bug/100ul /body
2M  S.C -
')g \ EERAES 4
.b —_
@\CUW& N NN 0%
Day0O Day4 Day8 Dayl?2
BALB/C nunu ¢ 7 v XL - Day16
6week 12‘ AEIE OEH iEpER

& m?n
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LDC DN Az
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VAN

SU

10 16 16 10 10

mm?3
N=6 each 500
500
Control
450 Control 450
——40ng/mouse 400 40ng/mouse
400 - 1pg/mouse 177 =1 pg/mouse
Control(n.s.) 350
350 =—5pg/mouse —5pg/mouse
300
300 I I ’
[ o 250
250 I [ ol
%
200 [ | | F [ 200
*
150 ] T _ ot TM_ % 150
100 : 40ng . T J 100
50 1“9 50
0 mm— 5“9 ——— i 0

9 U )
& 6'5\ 6'5\ gf?\ 6'5\ 6’5\' b’Z& b";\ b‘g\ 6'5\52?" 52?\ bf‘;{\ &5\\ b’gi\ 83’*\ 6'5{\

et 1 1

c’ggc@\‘ @b’?\ &5\ &“7\ 6’5\ 6’3" t{'?\ t{g\

Injection t t

N=6 biological replicate  *: P<0.05, ***:P<0.001, ****:P<0.0001 n.s.: not significant Relative to control

Shimomura, Oda, Tateno MCT 2018
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Pancreas tumor Tumor weight

Control 600
500
LDC 1lug i.p. 400

LDC lug i.v. : € o @ | 300

g 200
Dissemination Liver Metastasis Spleen Metastasis 100 i
Viehcle 4 4 3 0
1pg i.p. 0 0 1 Vehicle lugi.p lugi.v.
1ug iv. 1 0 ) N=5 biological replicate

*: P<0.05, **:P<0.01

Relat ve to control by ANOVA ,
(Turkey) “?”%'”?”
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LDC4[0li% 5 CHRAEEIRIEIE Y D ADF 1R ZlE

Capan-1 injection 4 times

2M |.P.
Y 144 “ 8 N N
j% f}LﬁX Dayl Dayb Day9 Dayl3 %

BALB/c nu nu ¢ 6week

LDC 4ti
% ¥ LI MST(days) N=0
100 ? 62 -o Control (normal saline)
| RS | g5 + LDC4Ongip.
30 - 105 = LDC1 ugi.p.
90 -~ LDC1 ugi.v.
60 - |
| Emin | e, [hFgs ]
40 i j—l—' N=9 biological replicate
* kXK ###%:P<0.0001 n.s.: not significant
% Relative to control by Log-rank test
0 80 100 120  days

Shimomura, Oda, Tateno et al. MCT 2018
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LDC
(Lectin Drug Conjugate) . @&
rBC2LC-N lectin Y gDrug 5

Glycolipids

MRIC & 5 EAXE

ADC
[(Antibody Drug Conjugate)

Antibody for glycan

a
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f
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ADC vs. LDC for Pancreatic Cankcer

Fab

X

T
S BIN
oy )
e,
J

Il urewoq || urewoq

I RG7787 LDC

N
(=074

Targeting bullet

K [El NCI (Ira Pastan et.al)
Fab of antibody

H R AIST-TRE K (RE Efm)
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

S Bels
. Dept. Gl and HBP Surgery, Univ of Tsukuba @@
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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 ]

#J1,000f8= U \F5liaRh R

B D ADC D #R &5

= |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 (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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rBC2LCN-PE38 effect for colon ca. xenograft models
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400

300
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Kitaguchi D, Shimomura O Tateno H et al., Cancer Science 2020
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rBc2LCN-HRP

DLD-1

Relative Tumor Volume (%)
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Scirrhous Type

Stomach
cancer

Mordaretely
differenciated

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED.

rBC2LCN lectin-HRP
Yang Y, Akashi Y, Shimomura O, Tateno H, et al: Gastric Cancer 2022




LDC (LI FV@EE) OBEADIHIRDOIEET

s lectin a potential drug carrier for GC?

ADC
(Antibody~-drug conjugate)

LDC
(Lectin drug conjugate) -

LC-N lectin '“ Drug

Protein extraction

g™ Glycolipids

Borrmann [ X!

Lectin array: find the lectin

Apply to GCQ WP = D'ﬂ i method Lectin blotting: check the affinity
o FACS: check the affinity of cell lines

Borrmann 111 ¢ Lectin staining

MTT assay

Borrmann IV %4 X .
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

=3 | | ™ E BPL-saporin conjuagte
i 1

s
Cell viability (%)
[

] »
1 e ¢ ] 0 ° o >
confirm “swrzwy TELIET F
L

— RaxcreA e Concentration{ug/mi)

candidate

Yang Y, Akashi Y, Shimomura O, Tateno H, et al: Gastric Cancer 2022 S
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Gastric cancer is also positive for rBC2LCN lectin
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Yang Y, Akashi Y, Shimomura O, Tateno H, et al: Gastric Cancer 2022
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SHEICH L THrBC2-PE38(LDC) I3 &%)

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,

<3
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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
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rBC2LCN |Z7RMMEKD 5EE

Concanavalin A
(Control)

rBC2LCN E © ®© © ®© © o o o 0o o)

F ©®© © ® o o o o o o o

Concentration 100 50 25 125 625 313 156 078 039 020 0.10

Human Blood type A

Dept. Gl and HBP Surgery, Univ of Tsukuba
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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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Number of survival mice

Number of survival mice

N ANDESEEEE  LD50 test of LDC

I I.p. injection (n= 10 each)

. LDC Lectin only
50% 2%t = LD50=
‘ H‘ ‘ ‘ ) 7ug/mouse
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Akashi Y, Oda T et al., Pancreas 2013 Department of Surgery, University of TSUKUBA
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(irinotecan liposome

|nJe(t|on
_~80,000 PEG-DSPE
Irinotecan /
Salt A
Molecules
Lipid @ ‘ =
Membrane L 3 < L.
Internal .
Agueous
Space

NAPOLI-1: a global, randomized, open-label, phase 3 trial.

R INTTIAAFIEE

)Ry — L&

Staged IR BE XTI DR

Overall survival (%)

A
100 — Nanoliposomal
90 Liposomal irinotecan Ei';'f;”;d
80- + 5FU/LV acid
o —— Fluorouracil and
. folinic acid

50 '

40| 5FU/LV M

304

20 - '

HR 0-67 (95% Cl 0-49-0-92)
107 p=0-012 (unstratified log-rank)
0 J T ! ' l |
0 3 6 9 12 = 18

Wang-Gillam A, et al. Lancet. 2016;387(10018):545-57
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Incubate at 4 °C
for 24 hr.

rBC2LCN

. Micelles of

PEGylated liposomal doxorubicin

Kimura, Shimomura, Tateno et al., Europe Journal of Cancer 2020

> —F 4 > URY — ABIF|(C K BDIEBE

Non-PEGylated
liposomal doxorubicin

>, Incubate at 60°C Lectin modified PEGylated liposomal doxorubicin

> for 1 hr.
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“ s DSPE-PEG-rBC2LCN Non-liposomal doxorubicin
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Capan-1/SUIT-2 2% 10% /mouse Intravenous injection twice per week X 3 weeks
subcutaneous injection (doxorubicin concentration 2 mg/kg)
"/ 14days %%%%%%
\J.° ' ! > S A —  Sacrificed at Day 22
)K j{ RAJPRE A\ KO AD
AT QP B B
BALB/c nude mouse % 7-8w
DLsFra—-574vsDOX @ FFV/NESY @ Free Dox
o . YKy — LE#E (DOX)
?H .:.::.._ {
-.:“ f,: VEF“
Kimura, Shimomura, Tateno et al., Europe Journal of Cancer 2020 a?, nm?,,
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Kimura, Shimomura, Tateno et al., Europe Journal of Cancer 2020
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Kuroda, Shimomura, Tateno et al., Int J Cancer. 2022 %é%
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Kuroda, Shimomura, Tateno et al., Int J Cancer. 2022
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