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Abstract; The present study aimed to explore the promoter activity of Nhlh2 gene and the rela-
tionship between the promoter activity and transcription factors in cells, and further provide a
theoretical basis for the regulating mechanism of NAlh2 gene in pigs. Based on the template of
porcine ovarian genomic DNA, PCR was used to amplify different length deletion fragments of
Nhih2 gene promoter. These fragments were cloned into pGL3-basic to build the promoter
recombinant plasmid, and then were transfected into the porcine ovarian granulosa cells. The rel-
ative luciferase activities of these plasmids were further measured by using the dual luciferase
assay system. Chromatin immunoprecipitation assay (ChIP) was used to confirm the interaction
between YY1, C/EBPB and the promoter of Nhlh2. Finally. the overexpression and mutant
vectors, small interfering RNA (siRNA) of YY1 and C/EBPB were constructed, the luciferase
activity was detected by dual luciferase reporter assay system. Results showed that transcription

activity of P7 (—238-+129) region was the highest, —654-—238 was the potential region contai-
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ning the negative regulatory element, and —238-—20 was the potential region containing the pos-

itive regulatory element; After the bioinformatic analysis and ChIP test, we found the binding
sites of YY1 and C/EBPB at Nhlh2 gene promoter were —101-—85 and —153-—140, respectively.
After mutating the binding sites of YY1 and C/EBPB, the transcription activity of P7 was signifi-

cantly up-regulated; The overexpression of YY1 and C/EBPg significantly reduced the transcrip-

tion activity of P7, and the transcription activity was significantly up-regulated by YY1-siRNA
and C/EBPB-siRNA. These results indicate that the core promoter region of Nhlh2 is — 238-
+129. Furthermore, YY1 and C/EBPR respectively bound at —101-—85 and — 153-— 140 of
Nhlh2 gene promoter to inhibit the transcription of Nh[h2 gene in pigs.
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Table 1 Primers used in this study
GIE7/ R i ¥ (5'-3") TR N/ bp
Primer name Primer sequence Products size
P1-F CG ACGCGTCGAGCCTTTGTAGTTCCACCAG 3 694
P2-F CG ACGCGTCGAAAACTGAGGTCCAGAAAGGT 2 677
P3-F CG ACGCGTCGGCACAGAAGGAAGACCCAT 2 150
P4-F CG ACGCGTCGGTGAGGGTAACTGTAGGTGT 1686
P5-F CG ACGCGTCGGGTGGGGTAAGGCTGTAAT 1173
P6-F CG ACGCGTCGACAGTGATCCCTGAAATTGC 783
P7-F CG ACGCGTCGAGCTAAGGTTTCTATCGTGGA 367
P8-F CG ACGCGTCGTCTCTTCCACCATCTCCAGG 149
R CCG CTCGAGCGGAAAGTGAATGTCTCCCGGAA
YYI1-F CTA GCTAGCTAGGCCTCGGGCGACACCC 1174
YY1-R CCG CTCGAGTCACTGGTTGTTTTTGGCCT
C/EBPB-F GG GGTACCATGCAACGCCTGGTGGCCT 1041
C/EBPB-R CCG CTCGAGCTAGCAGTGGCCGGAGGAGG
YY1-NF ATTAAGTGACTCATGTAAGTTCTTCTGTCCAATAGGA
YY1-NR TCCTATTGGACAGAAGAACTTACATGAGTCACTTAAT
C/EBPB-NF AAATATTTGGGCTGTAGCCGATCCCACACTGTGACA
C/EBPB-NR TGTCACAGTGTGGGATCGGCTACAGCCCAAATATTT

R Z A YD AL AR R T 3 DA AR A B L AR TR 94 8 R A 2 I e

The underlines are the enzyme digestion sites; Grey parts indicate the protected sequencing bases; Bases in italic and bold re-

present the mutation bases
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Primer name

SIS (5-3D)

Primer sequence

FEHIR N/ bp

Products size

Nhlh2(—118/—14)

F:AGTCCAATTAAGTGACTCATGT 105

R:AGAGATAAAGGCTTAAGCAGGG

Nhlh2(—225/—112)

F: TATCGTGGACTGCTTTCAACT 114

R: TTGGACTTGACATCTGTCACA

GAPDH F. TACTAGCGGTTTTACGGGCG 166
R: TCGAACAGGAGGAGCAGAGAGCGA
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A. Products of NAhih2 promoter amplification; B. Length of NAlh2 promoter 5’ fragments; C. Products of 5' fragments of
Nhih2 promoter amplification; D. Identification of NAlh2 promoter 5 deletion fragments by restriction enzymes. M. DNA
marker DL5000; T. 3 694 bp (T-Nhlh2); 1-8. The DNA bands of 5" fragments of NAlh2 gene unidirectional deletions
(—3565-+129, —2 548-+129,—2 021-+129, —1 557-+129, —1 044-+129,—654-+129,—238-+129, —20-+129);
P1-P8. Identification of vectors P1-P8 by restriction enzymes

1 Nhlh2 B FRESREBREHENHEE

Fig.1 Construction of Nhlh2 promoter fragment deletion vectors
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Fig.2 Luciferase activities of Nhlh2 promoter 5’ deletion fragments
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A. ChIP validation of YY1 binding site at Nilh2; B. ChIP validation of C/EBPB binding site at NiZh2. M. DNA marker DL500;
Anti-YY1/Anti-C/EBPB. Experimental group; Input/Anti-RNA polymerase II. Positive control; IgG. Negative control
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Fig. 3

The results of transcription factor binding sites at Nhlh2 gene promoter by ChIP
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BT 1 PR R

A. Effects of YY1 binding site mutation on the promoter activity of Nhlh2; B. Effects of overexpressed YY1 on the promoter
activity of Nhlh2; C. Effects of YY1-siRNA on the promoter activity of Nhlh2
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Fig. 4 Effects of YY1 on the promoter activity of porcine Nhlh2 gene
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Nhih2 J7 81T Y5

A. Effects of C/EBPB binding site mutation on the promoter activity of Nil(h2; B. Effects of overexpressed C/EBPB on the
promoter activity of Nhlh2; C. Effects of C/EBPB-siRNA on the promoter activity of Nhlh2
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Fig. 5 Effects of C/EBPpB on the promoter activity of porcine Nhlh2 gene
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