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As a part of our study of biologically active substances from marine organisms, we have been searching
for new candidates for cancer chemotheraphy. We isolated a Cy linear acetylene alcohol named
lembehyne A as a neuronal differentiation inducer against neuroblastoma cells. Furthermore, we
synthesized a radioactive photoaffinity probe of lembehyne A and succeeded in the specific photolabeling
of a protein of Mr 30 kDa as the target protcin for lembehyne A.

On the other hand, multidrug resistance (MDR) in tumor cells have been recognized as one of major
obstacles to successful cancer chemotherapy. Overexpression of membrane glycoprotein (e.g.
P-glycoprotein, MRP1) that is believed to function as an energy-dependent efflux pump, is observed in
MDR tumor cells, We started the scarch for substances that would reduce MDR in tumor cells and found
agosterol A from a marine sponge of Spongia sp. as a reversing substance to both P-gp and

MRP1-mediated MDR. Furthermore, we synthesized a radioactive photoaffinity probe of agosterol A, to

try to investigate the function of MRP1.
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Fig. 1. Photomicrographs
morphological changes in Neuro 2A cells

A: control-24 h; B: control-48 h; C: LB-A (1 uM)-24 h; D: LB-A

(1 uM)-48 h
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Fig. 2. Effect of lembehyne A (LB-A) on the
acetylcholinesterase (AchE) level of Neuro 2A
cells
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Fig. 3. Action for the cell cycle of Neuro 2A cells
by lembehyne A (LB-A)
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Fig. 4. Neuritogenic activity of lembehynes and their analogues
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Fig. 5. In situ photoaffinity labeling of lembehyne-binding protein
100 AG-A = agosterol A
§ 90
= 80
£ 7
R RS 8 N
agosterol A (9) Ac OAc Ac OH OH g 60
agosterol B (10) Ac OAc H OH OH Z o
= 50
3-deacetylagosterol A (11) H OAc Ac OH OH e
3,4,6-trideacetylagosterolA(12) H OH H OH OH S 40 ‘¥
11-dehydroxyagosterol A (13) Ac OAc Ac H OH 30 — *
22-dehydroxyagosterol A (14) Ac OAc Ac OH H
4-deacetoxyagosterol A (15) Ac H Ac OH OH 20 I I T I I
0 200 40 60 80 100 120
Fig. 6. Chemical structures of agosterol A and its analogs Time (min)
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- —[1— KB-31 —M— KB-CV60+ AG-A (10 uM)

120 7 —A — KB-CV60 + verapamil (10 uM)
Fig. 7B. Efflux of the accumulated vincristine from
KB-3-1 cells and KB-CV60 cells

Points represent (+SE) of triplicate determinations.
Differences between groups were tested by Dunnett
test (**P<0.01).
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Fig. 7A. Effects of agosterol A on accumulation of DOHMAFEEMNTTE L TWBMN, 9 ZHidt Al & K

vincristine in KB-CV60 cells - , e gt g 8 .
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determinations. Differences between groups were L, BEAEMASLIIME NS (Fig. 7). Ihb50

tested by Dunnett test (**P<0.01).
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Fig. 8. Inhibition of["H]azidopine photolabeling to P-gp
by agosterol A

Membrane vesicles prepared from KB-C2 were
incubated with [3H]azidopine in the presence of
agosterol A.

[3H|DNP-SG uptake in KB-CV60 vesicles (%)

Fig. 9. Effect of agosterol A on ATP-dependent
DNP-SG uptake in membrane vesicles prepared from
KB-CV60 cells

Columns  represent  (£SE)  of triplicate

determinations. Differences between groups were
tested by Dunnett test (**P<0.01).
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Fig. 10. Photolabeling of MRP! by photoaffinity probe 16
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Fig. 11. GSH-dependent photolabeling of MRP | mutant by photoaftinity probe 16
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