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An orphan nuclear receptor, Ad4BP/SF-1, is essential for the development and function of
steroidogenic tissues. To examine the transcriptional regulation of Ad4BP/SF-1, two-hybrid
screening was performed and the sumoylation (conjugation of a small ubiqutin-like modifier,
SUMO) components Ubc9, PIAS1, and PIAS3 were isolated. Sumoylation is a novel
posttranslational modification and has been reported to play a crucial role in a variety of cellular
processes. Cultured cell and in vitro studies revealed that Ad4BP/SF-1 is sumoylated at K119 and
K194. PIAS3 and PIAS1 promoted conjugation of SUMO to Ad4BP/SF-1 as E3 ligases. Since K194
lies within the synergy control (SC) motif defined to repress synergistic transcription from
promoters containing multiple binding sites, correlation between the functions of the SC motif and
sumoylation was investigated. The K194R mutant of Ad4BP/SF-1, which cannot be sumoylated,
showed enhanced synergistic transcription from a promoter containing multiple Ad4/SF-1 sites,
suggesting that sumoylation is necessary for repression of transcriptional synergy through the SC
motif. It has been established that the Miillerian inhibiting substance (Mis) gene is transcribed
predominantly under the control of Ad4BP/SF-1 and, moreover, its transcription is regulated
synergistically with Sox9, Gata4, and Wtl. Interestingly, it was found that all of these factors are
sumoylated, and these sumoylation sites occur within SC motifs. Based on the observation that SC
motif mutants of Ad4BP/SF-1 and Sox9 resulted in the enhancement of their synergistic
transcription, it was concluded that the SC motif regulates synergistic transcription even between
distinct types of transcription factors. Considering that both mutants cannot be sumoylated, it is
likely that sumoylation is implicated in this regulation. Since it was revealed with an in vitro
sumoylated Ad4BP/SF-1 that DNA binding activity and interaction with Sox9 were unaffected, the
transcriptional suppression by SUMO is suggested to be mediated by other unknown factors. Thus,
sumoylation may regulate transcription through affecting selective and cooperative interaction

among factors constituting transcriptional complexes.
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Ad4BP/SF-1IZAFERCRIB R E/R ED AT O RR)VE VESBBICERNICKR T EERTF &
UTCREE NIz, A HEEE. IMAHTFOFE T 2R ICB W TId Ad4BP/SF-1 DIEEEM: T &k
WZMEHT 28T AJBP/SF-1 SHEERTARTEBERY —N\A Ty RAZY—=2Fick-
TRERLUTzHER, PIASL, PIASS, UBCY i EMEEEINT W, 2N S DRFIEY > /37 B D SUMO
LRI ER O 2 R—2 2 N THo e &5, A HEEE L Ad4BP/SF-1 OEEFRETEIEIC T
% SUMO L& AR L7z,

BRI 5N in vitro BHERRRIZE o T, AJ4BP/SF-1 ® SUMO {ta >+t 28 ZEFIRD 119
FEHE 194 BHD) D UREN SUMO (LEMEZZST 5 2 L 2HH L. KNT, ZH5OEFHDSE
194 FH OBHD W RBEEE AT T — 7 & —8 9 5 Z LB B L. SUMO LD REEIE 1%
LICHTHEEEL LR —Y—BETT7 vl Ik TRH L. 8%, BRNEEERIZIEEORTF
EOMTHERINDD, AFERIZBWTIE Sox9 & DOBFANEEEMLICRITS SUMO {LDEE %0
Njz. TDFER. Ad4BP/SF-1 @ SUMO LG FAREEIEE IR L TWa Z L2 RTRENE SN
7z E 51T, AJ4BP/SF-1 EFEFRIC Sox9 B SUMO b3z Z EERNFL. Sox9 @ SUMO 1k
Ad4BP/SF-1 & DHFAEEREICH L, M@ 2 &ENRENZ, Z0LS57 SUMO {tic k3
BEHGIRODFANZALEHLSNIT 520, £5 SUMO {t4° Ad4BP/SF-1 @ DNA &5
P Sox9 LOMHEMERAOETEZ ST NE2HANRE, In vitro TAER SN/~ Ad4BP/SF-1 &
SUMO-Ad4BP/SF-1 ZFWTHKRET L7 & 25, DNA BEATENEE Sox9 & DAHEERIZEBITIETLT
WA o fze £ T, SUMO LIC L 2EENMUD Y >IN BOREE5DO® LIRSS 5 EREL. SUMO
a2 I ARFUNREICHE T2 ZERH e NTWAHFIMOIEED 7 v 74 —DP103 OS5 2k
U7, ULnU7adts DP1103 & OAHEVERZ S NCIREHIHIEEE SUMO fbic & » TEE 521
NWZENHSNTRo T,

INETIZ, Z<DEERTFH SUMO {LEMZEZITS Z ENBHE N0 TWBAR, EEEkICHT
% SUMO {HEMOBRRIIARHD ANE N, FEFFETIE SUMO LR S 2 DOEERFHIO RN
REEMH L HISIECRETT 5 2 2SN L. 4. SUMO {ba /- Ad4BP/SF-1 [T RMIC
HWEIAEERORIEEZEL, TOOFANZXLNHSNRD D EMFEINS,
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AESCHIEEE ., MMAAFICHBERSINE 2 OET2 0 23S 8-, FEASIZRLS EEE->THD,
HEAR DU FEANBRORAZHREIITIZI bDTH o 2. TOH. MXNEICEL 3 0 0 OEREEITE
D7z, BEHIAMFEESE OB ZM S 0N 5, B TEMNRNEZEZE O bOETHRA TH>
2B WENOEMICH U THRERREN 2 E Nz, £z, ARSOIERGSICERFTH B L, £
JERNIIIFE TE LD ON TV ENG, HEERBET B8 blib > T s &Hlra Nz, BlED
TERD S, AFUNIFABFITHG LD ST 5,
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