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hSF4 ( LBD) . (ITC)
( SPR) hSF4 hSF4
2
2.1
7 (Ph.D.-C7C New England BiolLabs ) o
M13 pll N ER2738
o 1.2 x10’° 2 x10" pfu/plL o
2.2 Tri-OVA
Sigma o ( OVA)
19 . (0.1 mol/L NaHCO, pH 8.6) Tri-OVA 5¢g/L 100 ul./
4 C o TBST(20 mmol/L Tris-HCI 150 mmol/L NaCl 0.05%
Tween 20 pH 7.5) 3 ; OVA o 5 g/LBSA 200 p
L/ 37 < 3 h TBST 3 o
2.3 7
10 ulL (1x10"pfu/pl) 90 pl TBS 30 min
OVA Tri-OVA o 1 h TBST
10 o 100 u.  0.1% BSA 0.2 mol/L Gly-HCI (pH2.2) 10
min 15 pL 1 mol/L Tris-HCI (pH9.1) o ( Out—
put phage) o o
TBST Tween 20 0.5% 20
N 20 40 DNA o
2.4
2.4.1 ELISA Trip-OVA 2 x 10" pfu
2 ho TBS-O.5% Tween20 6 100 pL 1:1000 HRP-anti-M13
1 ho TBST 6 - 200 pL ABTS( 2 2’-Azino-bis( 3-ethylbenz-thiazoline-6-
sulfonic acid) pH 4.0 30% H,0,) 30 min 410 nom OD
2.4.2 ( ) Protein G- 4°C o
(5x10" pfu) 2 pg Trip-OVA 4 C . 2 ug
OVA 12 h o Protein G- ( 40 pL)
4 °C 5 ho 10 : 750 pL TBS-
0.1% Tween 20 4 °C 500 r/min 5 min o
100 uL. TBS-O.1% Tween 20 o
2.5 hSF4 (LBD)
Gene Bank SF4 ( NM-004959) hSF4

( G220-T461) :
:5°-GGAATTCCATATGGGGCCCAACGTGCCTGAGCT 3",
: 5°-AAACTCGAGTCAAGTCTGCTTGGCTTGCAGCATTTC 3”;

Trizol ( ) RNA cDNA PCR
hSF44.BD pET28a ( Invitrogen) pET28a-hSF41.BD.
BL21 Star 3 mL 400 mL LB 37 C OD¢, =0.3 750 pmol /L

IPTG 20 C 14 h, 20 mL PBS 12000 r/min 15 min Ni?*
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o 50 mmol/L PBS 250 mmol/L PBS 12% SDS-
PAGE o
2.6 hSF4-1.BD
2.6.1 (pH7.0) 50 mg/L
0.5 1 25 10 o 200 uL
12 uL 15 min ( F7000
) 280 nm 290 ~450 nm o 2.5 nm
60 nm/min hSF4-4.BD o 3
2.6.2 (ITC) Microcal iTC200 ( Microcal ) hSF-
14.BD o PBS 0.4 ¢/L. DMSO 8% . hSFA -
LBD PBS 1.8 g/L 8% DMSO. 60 L 200 pL
. 25 C 1000 r/min 0.5 uL 120 s 19
20 pL. ITC200 Origin7 o
3
3.1
1 1 4
2.5x10” 3.0x107, 5 4 5
3.2 DNA
4 20 3 : SKAYPHS.
5 40 4 4 SKAYPHS
(7/40) 2.
1 2 5
Table 1 Recovery of phage in rounds of panning C7 library ~ Table 2 Repeated peptide sequences of round 5
Rounds Iut[zu;ﬁ[l))hage OutE‘nLIl)lflShage Recovery Clone number Peptide sequences Repeated times
1 2.0x10" 5x10? 2.5x107 7e SKAYPHS 7
2 2.0x10" 3x10° 1.5%107 C7€=2 TGHQMLS 2
3 1.2 x10" 7 x 103 5.8x1078 c7C3 SQIAPAT 2
T 2 9
Do e e wew
3.3 Cc7C4
3.3.1 ELISA ELISA 1 C7C4 SKAYPHS
Tri-OVA oD OVA 7 (0))]
o 3
3.3.2 2 c7C4 ELISA
. C7C4  Tri-OVA OVA 22.8 ELISA o
3 o
3.4 CiCHA
SKAYPHS  BLAST  NCBI
77 o 1( hSF)
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Ler 90
in- L [ Trip-OVA
14F T %'g\ls\OVA 80 i oA
12H 70H
—~ 60H
5 1.0 E sol
D; 0.8 E« 40H
© osH £ 30H
0.4H 20
‘ \ AL S
o] o[
©C7C-1 C7C2 CTC3 CIC-4 C7C-1  C7C-2  C7C-3  C7C-4
Phage clones Phage clones
1 ELISA 2
Fig.1 Detection of selected phage clones by ELISA Fig.2 Detection of selected phage clones by immunopre—
cipitation assay
3.5 hSF4 (LBD) Mo
NCBI  hSF4
cDNA PCR 751 bp
€3 750 b
P -
pET28a-hSF44.BD
SDS-PAGE 4
- Ni** 97.3%
3.6 hSF4-1.BD
3.6.1 ( 5) 3 hSF4-LBD PCR
280 nm hSF44.BD 330 nm
hSF4 4.BD Fig. 3 Gel electrophoresis diagram of
330 1LSF4 48D hSF-4-L.LBD PCR products
nm M. DNA ( DNA marker) ; 1
° 280 nm ( PCR products)
330 nm 330 nm
1 2 3 4 5 6 7
600f
z
5
E 400F
8
2
% 200f
2
(==
0 L
300 400 500
Anm
4  hSF4-1BD SDS-PAGE
Fig.4 SDS-PAGE diagram of hSF4-LBD expression and 5 hSF1-LBD
purification Fig.5 Influence of triptolide on hSF4-LBD fluorescence
1. ( Precipitate after sonication) ; 2. spectrum by triptolide
( Supernatant after sonication) ; 3. ( Protein a. 25 mg/L hsf44L.BD (hsf44BD protein) ; b ~ .
marker) ; 4 5. ( Penetration) ; 6. 50 mmol/L 1: 0.5 1:1 1:5 1: 10 1:
( Elution by 50 mmol/L imidazole) ; 7. 250 mmol/L 20( Mol ratio of protein and triptolide: 1: 0.5 1: 1 1: 5 1: 10
( Elution by 250 mmol/L imidazole) ; 1:20) -

( Arrow indicates the target protein) o
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hSF-4-4.BD o 280 nm
o 5 Stern-Volmer Fy/F=1+Ky, Q =1+Kqr, Q
hSF-44.BD K, 2.0 x10"” L/( mol *s)
2.0 x10" L/( mol *s) .
hSF-4-4.BD o
3.6.2 ITC ITC ( 6) hSF4-4.BD AH
-507.2 cal/mol AS  18.2 cal/( mol *deg) hSF4-1.BD
o (S, =2.24 x10* mol™)
o ( SPR) hSF- -
LBD RU hSF-4-4.BD
o f/min
3.7 (1] . ]IO , 2]0 , 3|0 , 4|0
0.02 4 E
000 fif HMW e -'»Tm#‘b' il
002 ]
Zi ~0.04 - ‘ -
—0.06 1
0081 ' .
i ~0.10 1 ]
005+—"T—"T"—T—T 7T 77—
> _ 0.00 ot
o § ~0.05 - -.' 1
% ~0.101 e m, 1
g0y o/
s S S
( LBD) B P
Molar ratio
6 ITC hSF-4-4.BD
hSF4 . Fig. 6  Isothermal titration calorimetry ( ITC) experi—

ments for interactions of triptolide with hSF4-1.BD
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Selection of Triptolide Ligands from a Random Phage Display
Library and Primary Verification of Their Combination

YANG Xu-Guang' XU Xiao-Yu' LI Jia-Huang' YAO Qi-Zheng’
ZHU Tong-Yang' HUA Zi-Chun' ZHENG Wei-Juan '
'( State Key Laboratory of Pharmaceutical Biotechnology
School of Life Science Nanjing University Nanjing 210093  China)
*( School of Pharmacy China Phamaceutical University ~Nanjing 210009  China)

Abstract Triptolide is an extract from the Chinese herb Tripterygium wilfordii Hook f. We screened out a
peptide from a C7 phage display library and presumed it was a potential peptide ligand for triptolide. The spe—
cificity of the selected clone for triptolide was confirmed by ELISA and immunoprecipitation. After DNA se—
quencing a BLAST search was carried out and 77 matching sequences was retrieved. The most promising can—
didate is human steroidogenic factord ( hSF4) a member of the nuclear receptor family that controls the syn—
thesis of steroid hormones by regulating steroidogenic enzyme genes. We purified the ligand binding domain
( LBD) of hSF-4 and then used it for further experiments. Fluorescence spectrum experiments showed that
triptolide could cause fluorescence quenching of hSF4-LLBD isothermal titration calorimetric( ITC) measure—
ments showed a enthalpy—driven interaction between triptolide and hSF44.BD and a dose-dependent interac—
tion between them was observed by surface plasmon resonance( SPR) . All these results confirmed the specific
interaction between hSF- and triptolide.

Keywords Triptolide; Human steroidogenic factord; Phage display; Fluorescence spectrum; Isothermal ti—
tration calorimetry; Surface plasmon resonance
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