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Novel Srategies for Mnitoring and Targeting Hypoxi a-i nduci bl e
Factor-1la -expressing Gell's in Tunor Xenogr af t

H roshi HARADA"?, Shinae K ZAKA- KONDCH-3, Masahiro H RACKA!
Ther apeut i ¢ Radi ol ogy and Qncol ogy, 2Horizontal Medical Research Qgani zation and 321'" Century
QE Project, Kyoto Lhiversity Gaduate School of Medicine

Hypoxi a-i nduci ble factor-1 (HF1) is known as a naster regulator of cellular adaptive
responses t o hypoxi a, andis cl osel y associ at ed w t h tunor nal i gnancy because H F 1-i nduced genes
cause nyriad responses related to nore nal i gnant phenot ypes such as netastasi s, angi ogenesi s
and evasi on of apoptosis. Al phasubunit of HF1(HF21a ) isfullyresponsiblefor the function
of HF1 through the regulation of its protein stability, which relies on oxygen-dependent
degradation (D domain of HF1a . Hence, to target and to nonitor HF1a -expressing cells
in tunor xenografts, we established foll owng novel strategies.

1) Targeting HF1a -expressing cells

V¢ constructed a novel fusion protein, Tat-D Procaspase-3 (TAP3), whose stability i s under
the sane control as HF1a due toits (D donmai n. V¢ have al ready confirned and reported t hat
TAP3 is stabilized and activated in HF1a -expressing cell s after the penetrationinto cells
by tat activity, resultingintheincrease of caspase-3 activity and theinduction of apoptosi s.
2) Mnitoring HF 1a -expressing cells

Wsing a H F 1a -responsi ve pronot er, we establ i shed the cell |ine (HeLa/ 5HRE Luc) expressi ng
luciferaseinresponsetointracellular HF1a |evels, and devel oped a syst emt o det ect
HF1a -expressing cells inreal tine in the tumor xenograft.

Usi ng above two strategi es, we successfully nonitor the cytotoxic effects of TGP3 on
HF 1a -expressing cells in HeLa/ 5SHE Luc xenograft, and provi de direct evidence that

HF1a plays aninportant role in tunor growh after radi ot herapy.
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2004 7 Na CGancer Nanot echnol ogy
H an

To hel p neet the Chal l enge Gal of elimnating suffering and deat h fromcancer by 2015,
the National Cancer Institute (NJ) is engagedinaconcertedeffort to harness the power
of nanot echnol ogy t o radi cal | y change t he way we di agnose, treat and prevent cancer. Orver
the past Syears, the Nd has takenthel eadin /ntegrating nanot echnol ogyint o bi onedi cal
research through a variety of prograns. The results of these initia funding efforts
have denonst rat ed cl earl y t hat nel di ng nanot echnol ogy and cancer resear ch and devel opnent
efforts wll have a profound, disruptive effect on howwe di agnose, treat and prevent
cancer .
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