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The study of drug development targeting the stress response in the tumor
microenvironment for the treatment of refractory cancer
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1) A study of structure-activity relationship of biguanides was conducted to
explore selective antitumor agents blocking adaptive stress responses in the tumor microenvironment. We
succeeded in synthesis of new derivatives which represented an improvement over a lead compound,
phenformin in selective cytotoxicity under glucose deprivation, suppression HIF-1- and UPR-related
protein expression, and angiogenesis inhibition. We also performed molecular modification to explore a
probe molecule for target identification of the compound. 2) A novel iron(l1l)-specific fluorescent probe
was developed to visualize the oxidative stress in tumor microenvironment. We found that iron(ll)
increased in tumor hypoxia by a fluorescence imaging study. 3) To explore antitumor substances targeting
cancer metabolic reprogramming, we studied effects of extracts and fractions from Scutellaria barbata on
the energy metabolism of cancer cells.
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22 0 >100 >100 >1000  >1000 . -4.83
239 1 547486 1266£198 1053+101 31078 34 -6.73
Phenformin 2 27.4%61 107894 9762950 46292 211 -6.64
240 3 27.7+61 8681223 407.44:80.8 869494 47 657
484 4 94x04 38BL42 2288138 123x23 186 -6.49
532 5 20%£01 96x03 843x117 3011 281 -6.40
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# 1Cs values for inhibition of HIF-1 activity was obtained
using HEK 293 p2.1 #3 cells under hypoxia (1% O) for 24 h
with test compounds.

P |Cs values for inhibition of GRP78 promoter activity was
obtained using HEK293 GRP78 #85 cells treated with 0.3
mM 2-DG and test compounds for 24 h.

© ICs values from MTT assay using HT29 cells treated with
test compounds incubated in normal or glucose-free medium
for 48 h.

Values are the mean + SD of triplicate experiments.

4 Selectivity was obtained from ICs, in normal medium/ICs,
in glucose-free medium.

¢ The ¢ logD values were calculated by Accord for Excel ver.
7.1.5.
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Figure 2. HT29

Cell viability was determined by MTT assay using
HT29 cells treated with phenformin (A), GPU-231 (B),
GPU-529 (C), and GPU-469 (D) under normal or
glucose deprived condition (GF) for 48 h. Each point
represents mean = SD of triplicate experiments.
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Figure 3. CAM

The CAMs of 4-day-old chick embryos were treated
with test compounds for 2 days.

(A) Pictures of test compounds show avascular zone
around the silicon ring where the test compounds
were administrated. Applied dose (ug/CAM) and
antiangiogenesis ratio (%; mean = SD) is shown under
pictures. (B) Antiangiogenesis ratios of compounds
calculated from the following formula;
Antiangiogenesis ratio (%) = [1 — (control point/drug
point)] x 100. Eight to ten eggs were used in total for
each condition.
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