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Abstract

LEYHEREPZHEE L TERATHZLEHICE., FEOBR FRFKICHL TRHELEBLT
BHAMER ODCENDVETHD. RERROERARBE TR, REEBILEVORRICSZK
BEE JANZEETS, COBROMERNLICE. ENEEIBR SRFIIHLTERER:
ERNMZRE OLENERRCH ICERTBHENVETHSY . TOEELAFRBRIEIATOE
Lo

AMETE, BEECHENENCELZ 2BE-TI RATOEILFY-ILOERBER-ZX
RETD, 2EBENMARANRELTHETHIERHRK., 73/ BEINNFINBUER—THDH. B—
NDEEICHNIZEFUHOHENPRTHIRTHD, T8h5, 2BEAFHENELLEL TEAED
AT0O4 R11BKRBRILERZTRT —H T, 1BURILELICOVTREENHY) ., AIELRERF TN
ThEBEZERT, LEA>2T, BE EHICSVTEZZRT 2BREG. #BEOHEZBEDME
RTHRIZDLTHEELE—HOBETHD, ARETR, HBRAINTFV-IERBRER
HERHL, BREMHC U RESEOBERTZT 2/, COXRBRETR, BERREL
BL TIBUBRILEMNAMET L TVWA &, EERTY MIHSVTERFLICHTIEBEOHEEN
BAFY7RLTVWBRCENHBALLE, ChsDRERE., BEALEERICLDPBROBERLYIE
BEOMEERAZRLEE I EZETRT,

AR, F<OE2EBRICEIZIBE HEHEORHEREZRICEICLY, BRE ZRK
ZENETHHEEL BRACEONMBICHTIELRAREO—HKEeMT5, HIZFHLREPH
BIINTIRITOAEELE, ELP2ATOMN REABERICHNTZIEENIOAN—VZRZTH
BiE- BEHBEOEERREORTR., KYBREOSVEHORREICKRILD,

Chemicals useful for therapeutic and diagnostic purposes need to have highly selective affinity for
a specific enzyme or receptor. Research stages of drug development have to involve significant
costs and take much time. To make these processes more efficient, it is necessary to select a right
strategy for generation of chemicals with high selectivity and affinity. These essential processes,
however, have been lacking in principles for the strategy.

This study focuses on the two closely related enzymes, those for synthesis of aldosterone and
cortisol. The reason why they are a suitable pair for the study is that their primary structures share
over 93% identities while they have differences in catalytic activity. Then, they are the most
appropriate pair for detailed description of structure-activity relationship of enzyme. In this study, a
mutant enzyme of cortisol synthesis was genetically engineered, and the catalytic activities and the
molecular structures are analyzed.

The results indicated, in comparison with the wild type enzyme for cortisol synthesis, that the
18-oxidation activity of the mutant was reduced, and the position and shape of the substrate
pocket was shifted with respect to the active center. These observations suggest that the mutation
caused structural changes in the enzyme, which had differences in interaction of the active site
pocket with the substrate. Thus, the present study may have spillover effects on generation of
enzyme inhibitors and receptor blockers by providing a principle for structure-activity relationship of
protein. Highly selective drugs minimize undesired crosstalk between different enzyme reactions.
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Structural biology for a generation of highly selective inhibitor

1. HIREBRFROBE

EEMMWERECDHBELLTHERATHAEDICE. BREDER - RBRICHL THRERBIUBRMMEROIENDBATHD F
FIFEOERMERBETIIAXMELDILEYDORRICE KGR - QA ET D, COBRDOMELICEK, FEMELIBER-ZE
RICHLTEREL - SBRMEEROIEAMEEONIERI I ENDETHHA ., TOERFREBIIHISN TV,

AARTIE, BELHENMENERLGLH2BR—TILFRATOVEILFI—IILDOERBR—EMRET D, 2BERIARAIREL
THETHAERL. 7I/BREI A 93%E—THAHH . A—DEBIZHTHEFEDOHENBAETHIRTH D, I8H5, 2BER(IL
HBOFEHELTRAZEDRATOAN 118 KEEILFEREERS —A T, 18 MERILFERICOVTEHERNHY . ATIELREBLTLENE
FERT . LA T BE-FBEICEVWTEZERI 2B R BEOHEZBEOHETHAY S L TRUEL-—HOBRTSH
Do ARETIT MMAILFV L ERBRERAZHEL, BREHLAUMESEOBERITET o, COEERBR T,
FERRELRELTI8 MBIEFEEMNMETLTVSE EERTYMIBVTERRLICH I IREDRESMEN L IFLTNDIE
AHBALT=, CHODRERIE. EALEEICLOBRDBERLARELOREERERILEEILETRT,

AHARIE, KR 2BRICET H8E - HAEAE ORIEMEE R T CECiY . BR - ZTRREENLT SAEH - BRFGEDE
JRICETHIERREDO—ImEH T 5. A ITHEIIREPILEICHN T HRITOARRED. BRESATA/EHRERICHTHEEDY
AR—DZRIT A, #BE - HEEEEORKRFREORRE., LYBREDSVERORFEIZRID,

2. MIRERAEEOBE G

Chemicals useful for therapeutic and diagnostic purposes need to have highly selective affinity for a specific enzyme or receptor.
Research stages of drug development have to involve significant costs and take much time. To make these processes more efficient,
it is necessary to select a right strategy for generation of chemicals with high selectivity and affinity. These essential processes,
however, have been lacking in principles for the strategy.

This study focuses on the two closely related enzymes, those for synthesis of aldosterone and cortisol. The reason why they are a
suitable pair for the study is that their primary structures share over 93% identities while they have differences in catalytic activity.
Then, they are the most appropriate pair for detailed description of structure—activity relationship of enzyme. In this study, a mutant
enzyme of cortisol synthesis was genetically engineered, and the catalytic activities and the molecular structures are analyzed.

The results indicated, in comparison with the wild type enzyme for cortisol synthesis, that the 18—oxidation activity of the mutant was
reduced, and the position and shape of the substrate pocket was shifted with respect to the active center. These observations
suggest that the mutation caused structural changes in the enzyme, which had differences in interaction of the active site pocket
with the substrate. Thus, the present study may have spillover effects on generation of enzyme inhibitors and receptor blockers by
providing a principle for structure—activity relationship of protein. Highly selective drugs minimize undesired crosstalk between
different enzyme reactions.
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