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1982-1987年 ドイツ Dusseldorf大学 生理化学研究所にて

酸化的ストレス下、心臓からのGSSG流出を発見
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ABC Transporters in the “Phase III” Detoxification System

T. Ishikawa (1992) Trends Biochem. Sci. 17: 403-408



Phase I Phase II Phase III

F.P. Guengerich C.B. Pickett T. Ishikawa

1993年 スイス バーゼルで開催された国際会議にて



2000年6月 東京工業大学に赴任したときの石川研究室

教授室がないので9ヶ月間実験室に居候



目標： 貧乏からの脱却！！

ヒトABCトランスポーターのQSAR解析と

SNP機能解析に基づく創薬分子デザイン

産業界（製薬・機器・試薬・情報）へ技術移転
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ABCG2 cDNA

Harvest insect cells        

Prepare
plasma membrane vesicles

ABCG2

Functional screening

SEM picture 
of  Insect cells

Quality control of vesicles

pFastBac1-
ABCG2 plasmid



Measure radioactivity

Rinse 4 times
Aspiration

Incubation at 37℃ for 20 min

280 µl / well

Preparation on ice

Incubation medium:
plasma membrane vesicles (50 µg of protein) 
0.25M sucrose, 10 mM Tris/HEPES (pH 7.4),
1 mM ATP, 10 mM MgCl2, 
10 mM creatine phosphate, creatine kinase (100 µg/ml),
200 µM [3H]methotrexate &  test compound

Stop solution:
(ice-cold)

0.25 M sucrose
2 mM EDTA
10 mM Tris/HCl (pH 7.4)

100 µl

1 ml

200 µl / well 0.25 M sucrose
10 mM Tris/HCl (pH 7.4)

Quick mixing

MultiScreen   plateTM

Procedure of High-Speed Screening

ATP

ADP, Pi

[3H]methotrexate

Filter membrane



BioTec EDR384S

MultiScreenTM plate
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Optimization of High-Speed Screening Conditions：
ABCG2-mediated Methotrexate Transport



Nifedipine

Nicardipine

Daunorubicin

FK506

Novobiocin

Prazosin

Quercetin
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CFC (i) a (i) 95% Reliability 

H121 65.38 + 12.25
D023 50.10 + 8.99
M240 21.97 + 6.83
OH             12.40 + 3.10
M531 -13.06 + 6.66
J2    -19.99 + 8.33
H481 -31.64 + 11.72
RS4 -91.65 + 14.68    

Constant 21.73                   
R = 0.959; R2 = 0.920; F = 50.1 (F-test); N = 44 .

QSAR Analysis using Chemical Fragmentation Codes

i
Inhibition (%) = ΣCFC (i) x a(i) + constant 



20

40

60

80

100

20 40 60 80 100

Inhibition observed (%)

In
hi

bi
tio

n 
pr

ed
ic

te
d 

(%
)

0
0



Non-synonymous Polymorphisms in ABCG2



Effect of Non-synonymous Polymorphisms 
On  ABCG2 Function (MTX transport)
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NEDO International Joint Research Project (PI: T. Ishikawa)
(2005-2008)

B. Sarkadi
(Hungary) T. Ishikawa

(Japan)

K. M. Giacomini
(USA)

International Standardization 
of 

Functional Analysis for Genetic Polymorphisms of Drug Transporters




