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ABSTRACT

Although it has been reported that soy products improve lipid metabolism, little is
known about the molecular mechanism of the effects. Isoflavones having estrogen-
like activities are not enough to explain the whole functions of soy products. In this
study we examined the ligand activity of isoflavones to several nuclear receptors
including FXR, LXR, PPAR, RXR and HNF-4, which are deeply involved in regulation
of lipid metabolism. For this purpose we established a new assay system to evaluate
the ligand activity using 96-well plates. The ligand-binding domain of each nuclear
receptor was fused to GST, and this fusion protein was expressed in E. coli and
purified. The coactivator protein fused to alkaline phosphatase was also prepared.
This system takes advantage of the recruitment of the coactivator protein to the
ligand-binding domain in the presence of the ligand. Using this assay system we
examined the ligand-binding activity of several isoflavones to these nuclear receptors.
Some isoflavones were found to be able to bind to LXR weekly. By using other
nuclear receptor ligand-binding domains this new assay will enable us to reveal novel
functions of isoflavones. Soy Protein Research, Japan 8, 76-80, 2005.

Key words : isoflavones, nuclear receptor, lipid metabolism
K EMOESIRERH ZLAET LR EFOZ FonTws, b4V 79 RVEIIZA MO >~

BILLMONTHETH L. L2 LEZOEMKELRST RAEEERTI LS, ZA M X U SHERENL:
BIXTH I SN T0 D LIV, Z20%)  AFEEHAPRESITWS, T A basr vE5R1E,

RO—HELT, KEEZEIFNLA VT TRVENE BNZHR7 73 —0O—HT, & MIII4STEHOH

NZHERDPGET 5. BNZHERIERVE Y HDH W
*T113-8657 EIXFRAL-1-1 WBIRAEEE Y S v oOSEERE LTHREL TS, Z
76 KE-ABEFE Vol 8(2005)




DIDZ 13 H Y FHEARDF — 7 7 ¥ ZFAk L
ENTna., ZZBFEOMERREIL, TNH) H Y
FO—E Bz EN, Bfbalxara—, K&
RAAEAR, MRS ORRBEHIEY S EE S SO,
NEZRRZIEIAL S8, 4 OISEMIET-FE8 %
THIEDIRENT. REICE TN DML
T, TAMNOT UZHEROAL LY, b RERH
CBLE S BZ5k0 ) H Y B e LT hEkRET A ReME
WOV 24T o 72, ORI, ) F ¥ FREEE
P EHNET AT T v A ReEL, Fht
[FIRF IS AR AL RE 2 FF T 5 7 v 2 A4 R D 1E
s, 2 fEORMR CRAEL BB L 72,

5 &

BRZEMGY H > NEMEEFMROBE

KRN ZEZRE, T THOCKRAZEA DY 7
YFERGT A A Y FiEGHEEEAEL, UV R
FEE LIRS b2 SR 3. 20HE, i
BEx FIZHB$T a7 7 FX=% —5T L HEKREE
WL, BERET S, ComEEREL, VLR
FEAHEBICERRGAHEE LIS, a7 s FNR=%
— DGR T A LB ERILT A Y AT AR
gL

GSTHEIZT O TIIC e M SN ZER) 7> Nk
EHEBA R L, KIBHEICGST-1) 7 NG A ik
G ABE B SE . T %xGlutathione-
Sepharose ¥ — X THEIL L, FEEEA7-ARE %2157,
BNz HEMEE L TlE, v FLXRe, FXR, HNF-4,

lac operator

pGEX-4T_hHNF4a

5,800 bp

Amp r

EcoRI 83

hHNF4aLBD

Sall

PPAROD V) 77 v FiGaldiz w7z, £/, a7 o5
N—%— L LT pTIF2ONZ AR A HEIR L K
BTN B 7 H AT 7 ¥ —YEEG s ANY
\ZHis-tagz L, KEBWICKEFBH S0 2>
Y'J b %Niresinz W CRH#E L7 (Fig. 1).

FHGST G 7 AHBE 296X 7 L — MICIEAE S,
FOHRA VT IR WS L A S 5. F O,
TIVA) T+ AT 75 —LE7AAERREE S,
& 5 |Zp-nitrophenyl phosphate (NPP) %3 & LT
Iz, 405 nm TEEEEM 2 ME § 5 375 2 5 L
72 (Fig.2).

HNF-4D 7 v ¥ T= 2 MEEEZ TS 2HNT, 2
)7Ly —TdH5sL FNCoR%TIF2 & [FARIZ @A 72
AFTEE LTI, 72 I= A MEWSHHR OB
EHITo 7.

W27 15—€E7 vyt %AV

V7 x T —ERIEFO R, GadlnERls % 5
[ AAATZL R =¥ —ii{5 &, Gald DNAR &3
OB IETERNZHAED ) 7> P& A
A ATERNVE 72 A BB R BB R T 2 HEK293/ M 12 A
L, VWo7x27—¥TvtAafiholz. TOBIZ,
BHEA 7 5 R R EEIC20 MINZ, BNZEE
AL RE & BB L 72,

BREEE
M2 #EAE L TLXRe, FXR, PPARS, RXRa,

HNF-4I22W T2 D) 77 ¥ N & B TG 72
AFERRBEL, VY FREGTHER 2 S L 72,

kDa

175

62

48

33

*
=
1 2 3

1: no induced E.coli
2:induced E.coli whole cells
3: purified protein

Fig. 1. Purification of GST-HNF4 fusion protein.
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LBD: ligand binding domain, BAP: bacterial alkaline phosphatase

NID: nuclear receptor interaction domain

Fig. 2. A nuclear receptor ligand assay system.
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Fig. 3. Synthetic ligands interact with nuclear receptors.
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Fig. 4. The ligand-binding activity of several isoflavones to the nuclear receptor ligand-binding domain.
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