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[ Abstract] Objective To establish a luciferase reporter gene system for detecting the activity of hepatocyte nuclear
factor 4o (HNF4a), so as to screen the small molecule compounds regulating the activity of HNF4q. Methods HNF4q
was purified by affinity chromatography. The direct interaction of DNA fragment or small molecule compounds to the
HNF4¢ was determined by protein thermal shift assay. The constructing recombinant plasmid pGL3-NINJ1-3p or pGL3-
NINJ1-9p, which contained three copies or nine copies of the HNF4q response element in the Ninjurin 1 (NINJ1)
promoter, was transfected into hepatoma carcinoma cells. The transcriptional activity of HNF4q was detected by dual-
luciferase reporter gene assay. The expressions of HNF4q and its down-stream genes were analyzed in hepatoma
carcinoma cells treated with small molecular compound luteolin or alverine by real-time quantitative PCR. The changes
of HNF4q transcriptional activity of cells treated with luteolin or alverine were estimated by luciferase reporter gene

assay. Results Protein thermal shift confirmed that the HNF4q response element in NINJ1 promoter bound to HNF4«
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protein. In the hepatoma carcinoma cells with overexpression of HNF4q, both pGL3-NINJ1-3p and pGL3-NINJ1-9p

could detect the alteration of the transcriptional activity of HNF4q, and pGL3-NINJ1-9p was more sensitive than pGL3-

NINJ1-3p (P<<0.01). Luteolin and alverine, both directly interacting with HNF4«, down-regulated and up-regulated

the expression of HNF4q target genes, respectively. Moreover, pGL3-NINJ1-9p could validate the effect of luteolin or

alverine on the transcriptional activity of HNF4q. Conclusion We successfully establish a detection system for HNF4q

activity in hepatoma carcinoma cells by the reporter gene vector pGL3-NINJ1-9p. This system is a tool for screening

small molecule compounds that regulate HNF4q activity.
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Tab 1 Primers for qPCR

Gene Forward primer (5'-3") Reverse primer(5'-3")
BActin CAT CCT GCG TCT GGA CCT GTA CTT GCG CTC AGG AGG AG
HNF4a CTT CCT TCT TCA TGC CAG ACA CGT CCC CAT CTG AAG
APOCII GGG TAC TCC TTG TTG TTG C AAA TCC CAG AAC TCA GAG AAC
HPD TTG GGA AGG TGA AGT TTG CT GCA TTT GGG CAG TTT AGG AA
TTR GCG GGA CTG GTA TTT GTG TCT G TTA GTG ACG ACA GCC GTG GTG
HNF4q: Hepatocyte nuclear factor 4a; APOC [[[: Apolipoprotein C [ll; HPD:. 4-Hydroxyphenylpyruvate dioxygenase; TTR:

Transthyretin
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Compound
DMSO
5 umol/L NINJ1-p 0.56
10 pmol/L NINJ1-p 1.68
25 pmol/L NINJ1-p 2.71

Ratio to maximum
fluorescence intensity (%)

Temperature 6/°C
1 EARIBIRMAEZE NINJ1-p FBE HNFio IES
Fig 1 Binding of NINJ1-p to HNF4a confirmed by thermal shift assay
A Eletrophoresis followed by Coomassie brilliant blue staining was used to verify the purity of HNF4q protein; B: Thermal shift assay of

HNF4q. NINJ1: Ninjurin 13 HNF4q: Hepatocyte nuclear factor 4a; DMSO: Dimethyl sulfoxide
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Fig 2 Construction and identification of luciferase reporter gene system
A: Schematic illustration of the luciferase reporter plasmid pGL3-NINJ1-9p; B-E: Luciferase reporter assay was performed in HepG2 (B),
Hep3B (C), PLC (D) and Huh7 (E) cells transfected with pGL3-NINJ1-3p, pGL3-NINJ1-9p or pGL3-promoter, respectively. NINJ1:

Ninjurin 1; HNF4qa: Hepatocyte nuclear factor 4a; GFP: Green fluorescent protein. * P<C0. 05, ** P<C0.01. n=3, x=*s
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Fig 3 Interaction of HNF4¢ with luteolin and alvernine

and its regulation of HNF4a down-stream genes
A: Thermal shift assay of HNF4q in cells treated by luteolin; B:
Thermal shift assay of HNF4¢ in cells treated by alvernine; C, D:
Expression of HNF4q target genes in HepG2 cells treated with
luteolin (C) or alverine (D). The red line means standardizing the
DMSO control group to 1. HNF4a: Hepatocyte nuclear factor 4a;
APOC [l : Apolipoprotein C [l ; HPD: 4-Hydroxyphenylpyruvate
dioxygenase; TTR: Transthyretin; DMSO: Dimethyl sulphoxide.

* P<C0. 05, ** P<C0.01 vs DMSO group. n=3, T=*s
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Fig 4 Validation of screen system of HNF4gq, activity
by inhibitor and activator of HNF4q

A: HepG2 cells with HNF4q overexpression were treated with 20
pmol/L luteolin or 20 pmol/L alverine for 24 h; B: HepG2 cells
transfected with pGL3-promoter or pGL3-NINJ1-9p were treated
with 20 pmol/L luteolin or 20 pmol/L alverine for 24 h. HNF4q:
Hepatocyte nuclear factor 4a; DMSO: Dimethyl sulfoxide; NINJ1:
Ninjurin 1. * P<C0. 05. n=3, x=*s
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