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AGm LT geRECE v, [Evaluation of the efficacy of HIF-targeting prodrug TOP3 in combination with
chemotherapeutic drugs for pancreatic cancer treatment] L., 5 FEHHEHK I TV D,

% 1 % [General Introduction] Ti%, EBENOKEEEM/NREE L 2 CIEME(L I 5 IRBRRFHEERT
[Kl-#- hypoxia inducible factor-1 (HIF-1)IZ 2\ T X T %, HIF-11%, a7 2= ; (HIF-1a) & B
H7a=y b (HF1B) »bH72d &K T, HIF1a % U7 EOREMIT. MidomFEt s ¥ —
HIF-prolyl hydroxylases |Z & > THlfHl &7 Tk v | IKIEFRREE TIXLEH 575, W BEFRERE Tl
TR S D, IRIERFREREE CTLE LTz HIF-1a (X, HIF-1B & #%4 L hypoxia-response element (HRE)
EMEIN D ERERINHES L. EEMIZS T, =) X —REOMBER T 7 M I BT AT,
TR IRPIMEE SO LU IR BT Dk 2 RBIEFZ2HIEI L TWD Z & 2R TN 5D,

% 2 ¥ [Pancreatic cancer cell lines are resistant to chemotherapeutic drugs gemcitabine and TS-1
under hypoxic conditions | Tix, T VENS AN, JEE D720 CTHARERR MR | HIF-LIEEREW 2
ERFNHIVTEY . TWIED ALK T 2 EEHEIRFEIE Gemcitabine & TS-1 (5-FU 23 ER4) D EHRIZD
WT, B MW UK SUIT-2 2 W T2 & 2 A, KRR RS Ths 4 L7z SUIT-2 X, @i
FEBRBE TS L7 SUIT-2 ITHR T, Gemcitabine X° 5-FU ICHIHIE T, SEAIA 20 E EC50 237 KT
B R0 T2 2 EEIBRRTND,

% 3 % [Evaluation of the efficacy of TOP3 in vitro] i, UTHEHF T EIZBHIE LIZ@A & o 37 il
A TOP3 23, HIF-1 & [AARIC, @ BB EE CIREoN IR L, IR RBREE TR I 2B L L T
MSE % 7892 & WO ERBFIC OV TR TS, B, B L7 TOP3 # AW T, KEEFREREE
THE:#E L7z SUIT-2 (1 TOP3 A E] S B 75, AT % . Gemcitabine X° 5-FU & ffHl L7256 TH.
TOP3 AMEMEF B L CHF & L7 SUIT-2 28 R LB S B/ 2 L 2 v R T 5,

% 4 ¥ TEvaluation of the efficacy of TOP3 in vivo in combination with gemcitabine and TS-1] T3,
SUIT-2 2 X — R~ T ADTWIRICREFTBM T 5 €5 /L& AV T, TOP3 O EZKFE L 7= ERr>\ T
IRARTN D HIF-1 OfEAELS HRE % f1745A A 72 BHRE-luciferese L 7R — % —iff{x % SUIT-2 |2 A
L. SUIT-2 28T % HIF-1LIEMEZ | ERRENA A=V v 7@ EZ AV CORHREN ISR T, 2 &
T, 1R L7z~ 7 A0 Gemcitabine, TS-1, TOP3 DA EZ 7 M L7 KR FiEE2 R Tn 5, &
W2y T WA ARIFTBAE T T L~ 7 2 12% L, Gemcitabine, TS-1, TOP3 M4~ BLjlA#E . Gemcitabine
+TOP3, TS-1+TOP3 Df IR 21T > 72 & 2 A HMIGHRIZIL T, JFHRRE T2 712525, 70
s A DHETTIZEES 720 | ARERIEMDIENPGEONIZZ ENBRTH D,

% 5 % [Concluding remarks and future perspectives] Tli, & 2 ENHH 4 EONRFICOW T, #BFE
L. BRI ANITIER LR WERERSRERBEAY, BARIKIC L > TR TH - 7223, TOP3 ZffH
THZET, KDBWRESRDGEOND Z L 2B, TOP3 OFEAMIZE D BABENSGETE S
RN D D E VIS ERDEEZR~TND,

KIFFRORRNE, HIF-1 &7 X7 E OBFERAFH itz 7 7 s o— L LTS L, IRBREERER O
DAMRRZFEPE ST D Z & T, TWIEAAICE T DIREDROHMICERT o N NI FHEZLD L,
Z N7 BB ORI ICEE 2 E b 726 LT,

i FSCE B, FISL 2000 7= & B30 300 3B A 1 ET o 52, b L<ITEL 800 554 1 HifRtH L T 72& W,
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Thesis Summary (approx.300 English Words )

This article is written in English and, titled "Evaluation of the efficacy of HIF-targeting
prodrug TOP3 in combination with chemotherapeutic drugs for pancreatic cancer treatment”
is comprised of five chapters.

In Chapter 1 "General Introduction", hypoxic tumor microenvironment, structure and
functions of hypoxia inducible factor-1 (HIF-1) and the oxygen-dependent regulation of its
a~subunit (HIF-1a), which is stable under hypoxic conditions but immediately degraded in
normoxia, are described.

In Chapter 2 "Pancreatic cancer cell lines are resistant to chemotherapeutic drugs
gemcitabine and TS-1 under hypoxic conditions", characteristics of pancreatic cancer and its
standard therapeutic drug Gemcitabine and TS-1 (5-FU a chief ingredient) are described.

In Chapter 3 "Evaluation of the efficacy of TOP3 in vitro", functional mechanism of fusion
protein prodrug TOP3 and its efficacy on hypoxic SUIT-2 in treatments alone or together with
Gemcitabine and 5-FU are described.

In Chapter 4 "Evaluation of the efficacy of TOP3 in vivo in combination with gemcitabine and
TS-17, the treatment experiments of orthotopic pancreatic cancer model mouse with
Gemcitabine, TS-1, and TOP3 1is described. The treatment with combination of
Gemcitabine+TOP3, TS-1+TOP3 exhibited less progressed pancreatic cancer and longer
survival than the mice treated with monotherapy.

In Chapter 5 "Concluding remarks and future perspectives", summary of Chapter 2 - Chapter
4 and the future prospects are described.

In summary, the knowledge obtained by this study that eradication of hypoxic cancer cell
leads to improved therapeutic outcome of pancreatic cancer patients by TOP3, which makes
the best use of the oxygen-dependent regulatory mechanism of HIF-1a protein, brings the
knowledge that the regulatory mechanism of proteins can be important in clinical application,

and significantly contributes to engineering and industry.
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