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Elucidation of the chemoresistance in pancreatic cancer and development of its
tumor stroma targeting ADCs
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(1) Pancreatic cancer model mice with a strong desmoplastic reaction similar
to human pancreatic cancer was prepared. (2) We succeeded in developing a new drug imaging method
by combining robot-controlled ESI gElectrospray ionization) method and an LC-MS apparatus. It has
become possible to observe drug delivery within the tumor tissue with high sensitivity. (3) a)
Anti-fibroblast / b) stellate and parietal cell / ¢) blood-vessel / d) blood and lymphoid vessel
antibodies showed good tumor-stroma targeting within the tumor tissues. Regarding antibody-drug
conjugates (ADCs), they were newly-produced and therapeutic experiments were conducted in the model
of (1). A strong antitumor effect was observed in the order of a)b)c)d).(4) Anti-tissue
factor/fibrin ADCs also showed therapeutic effect in the same mouse model.

ADC DDS



90
ADC CAST(Cancer stromal targeting)
(¢D) Antibody-drug
conjugate (ADC)
®
SN-38 SN-38 CPT-11
ADC SN-38ADC
CAST MOA(Mode
of action)
@
desmoplastic reaction
)
®
ADC ¢))
4
(TF) ADC

ADC

(¢)) SUIT2 BxPC3
xenograft
(GEM)
desmoplastic reaction
(2)MALDI (Matrix assisted laser

desorption/ionization)

TOFMS (Time of flight mass spectrometry)

ESI (Electrospray ionization)
LC-MS(Liquid

Chromatography-Mass spectrometry)

€)) A) B) C)
D)
E) F

ADC(Antibody-drug conjugate)

(4)CAST
ADC
(F) ADC
(¢)) SUIT2 BxPC3
xenograft
GEM HE
30-50%
70-80%

GEM
HE



A)B)E)F)
)} GEM
GEM allograft A)B)E)F)
MRI
Val-Cit
GEM MMAE ADC
Allograft A)
allograft B E) F)
model HE
GEM &) /TF ADC
TF
ADC TF €))
ADC Val-Cit
@) MMAE ®3) GEM
allograft
MALDI-TOFMS
®)
ESI
LC-MS MS
(ESI-MSI) ESI-MSI
ESI-MSI / / /
LC-MS
10-100 ADC
TF
ADC
[©) ADC
A B) ©)
D) E)
F
GEM 1. Yasunaga M, Manabe S, T§uji A, Furgta
M, Ogata K, Koga Y, Takashima H, Nishida
A)B)E)F) T, Matsumura Y.Mass spectrometry imaging
D) for early discovery and development of



cancer drugs. AIMS Med Sci. 2018,
5, 162-180.

2. Yasunaga M, Manabe S, Tsuji A, Furuta
M, Ogata K, Koga Y, Saga T, Matsumura Y.
Development of antibody-drug conjugates
using DDS and molecular imaging.
Bioengineering 2017, 4, E78.

3. TakashimaH, Tsuji AB, Saga T, Yasunaga
M, Koga Y, Kuroda JI, Yano S, Kuratsu JI,
Matsumura Y. Molecular imaging using an
anti-human tissue factor monoclonal
antibody in an orthotropic glioma
xenograft model. Sci Rep. 2017, 7,
12341.

4. Yasunaga M, Manabe S, Matsumura
Y. Immunoregulation by IL-7R-targeting
antibody-drug conjugates: overcoming
steroid-resistance in cancer and

autoimmune disease. Sci Rep. 2017,
7, 10735.
5.

ADC Yakugaku Zasshi

2017, 137, 535-544.

6. FujiwaraY, Furuta M, Manabe S, Koga Y,
Yasunaga M, Matsumura Y. Imaging mass
spectrometry for the precise design of
antibody-drug conjugates. Sci Rep.

, 2016, 6: 24954

7. Obonai T, Fuchigami H, Furuya F, Kozuka
N, Yasunaga M, Matsumura Y. Tumour imaging
by the detection of fibrin clots in tumour
stroma using an anti-fibrin Fab fragment.
Sci Rep. , 2016, 6: 23613,

8. Tsumura R, Sato R, Furuya F, Koga Y,
Yamamoto Y, Fujiwara Y, Yasunaga M,
Matsumura Y. Feasibility study of the Fab
fragment of a monoclonal antibody against
tissue factor as a diagnostic tool. Int J
Oncol. 2015, 47, 2107-14.

9. Koga Y, Manabe S, Aihara Y, Sato R,
Tsumura R, lwafuji H, Furuya F, Fuchigami
H, Fujiwara Y, Hisada Y, Yamamoto Y,
Yasunaga M, Matsumura Y.  Antitumor
effect of antitissue factor antibody-MVAE
conjugate in human pancreatic tumor
xenografts. Int J Cancer. 2015, 137,
1457-66.

1.

Development of novel
diagnosis and treatment of CRC by mAb
targeting of a newly-identified

multi-pass membrane protein. 76
2017/9/29

2.

. 33 DDS
2017/7/7

3.

PET
2017/5/25

4. Yasunaga M. Antibody-drug conjugates
for treating steroid-resistant
malignancies and autoimmune diseases.
Antibody Engineering & Therapeutics.
Invited lecture 2017/12/13 San Diego.

5. Yasunaga M. Development of
antibody-drug conjugate by utilizing
molecular imaging. Federation of Asian
Societies for Molecular Imaging. Invited
lecture 2017/8/26 Seoul.

6. YasunagaM, Furuta M, Ogata K, Fujiwara
Y, Koga Y, Matsumura Y. Visualisation of
EPR effect and active targeting by using
microscopic mass spectrometry. AACR
Annual Meeting. Poster 2017/4/4
Washington DC.

7. Yasunaga M, Manabe S,Matsumura Y.
Development of antibody-drug conjugates
against refractory cancer. 10th
Anniversary of Protein & Peptide
Conference. Invited lecture 2017/3/23
Fukuoka.

8. Yasunaga M, Manabe S, Tsuji A, Furuta
M, Ogata K, Fujiwara Y, Koga Y, Matsumura
Y. Development of ADC utilizing molecular
imaging. Antibody Engineering &
Therapeutics. Poster. 2016/12/13 San
Diego.

9. DDS
2016
2016/10/25

10.

Novel targeted
chemotherapy by using anti-tissue factor
antibody conjugated micelle. 75



2016/10/6

11. Development of
antibody-drug conjugate against
refractory cancer by utilizing molecular
imaging.

2016 9 23

12. Yasunaga M, Manabe S, Tsuji A,
Furuta M, Ogata K, Fujiwara Y,Koga Y,
Matsumura Y. Development of CAST
therapy by utilizing molecular imaging.
World Molecular Imaging Congress. Poster.
2016/9/10 New York.

13.

antibody-drug conjugate ADC)

32 DDS 2016/7/1
14.

antibody-drug
conjugate

2016/5/28

15. Yasunaga M. Developmental strategy of
CAST (Cancer stromal targeting) therap.
Antibody Engineering & Therapeutics.
Invited lecture. 2015/12/9 San Diego.

16.

Visualisation of drug
delivery and EPR effect by using
microscopic mass spectrometry 7

2015/10/9

17. Yasunaga M, Furuta M, Ogata K, Fujiwara
Y, KogaY, Matsumura Y. Molecular imaging
of drug delivery by using high resolution
microscopic mass spectrometry. World
Molecular Imaging Congress. Poster.
2015/9/5 Honolulu.

PHARMSTAGE 2017. 42-48.

(ADC) ADC
2016

3

BIO Clinica DDS 2015.

http://epoc.ncc.go.jp/about/staff/yasun
aga.-php

https://www.youtube .com/watch?v=-w41Xup
tYWwé&Feature=youtu.be

@
Yasunaga Masahiro
80450576
®
®
©)

Matsumura Yasuhiro

90209619

(Manabe Shino)

60300901



