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Regulatory Role of ZNF697 on the Proliferation and Differentiation of Skeletal
Muscle Satellite Cells of Pig
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Abstract: This experiment aimed to investigate the effects of ZNF697 on the proliferation and
differentiation of porcine skeletal muscle satellite cells (MuSCs). In this experiment, porcine MuSCs
were used as the research object. Flow cytometry, Real-time quantitative PCR, Western blot and
immunofluorescence staining were employed to detect the effects of ZNF697 on the proliferation and
differentiation of porcine MuSCs. The following results were obtained: 1) The expression of
ZNF697 mRNA dynamically changes with the proliferation of porcine MuSCs. Interfering with
ZNF697 inhibited the mRNA expression of Cyclin E (P<<0.01) and Cyclin D (P<<0.05) and the
protein expression of Cyclin B (P<C0.05) , promoted the mRNA expression of p21 (P<C0.01).
Overexpression of ZNF697 showed the opposite results. 2) During the myogenic differentiation of
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porcine MuSCs, the expression of ZNF697 gradually increased.

Interfering with ZNF697

significantly reduced the myogenic differentiation index (P<C0.05) and inhibited the mRNA
expression of MyoG (P<Z0.01), the mRNA and protein expression of MyHC (P<Z0.05) and MyoD
(P<<C0.01). Overexpression of ZNF697 showed the opposite results. The results show that ZNF697

is a promoter of proliferation and myogenic differentiation in porcine MuSCs, which will provide a

breeding target for high-lean-meat pig breeds.
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Table 1 The primer sequences used for real-time qPCR
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ZNF697 TGAGTGAGGAAGAAGGGGTTG TCCGGGAAATGCTGTCTGATT
p2T TGTCTACGAGTTTGCAGCCAT GGTCGGCCTTGCAAATTTCT
Cyclin E AGAAGGAAAGGGATGCGAAGG CCAAGGCTGATTGCCACACT
Cyclin D TACACCGACAACTCCATCCG GAGGGCGGGTTGGAAATGAA
p21 ACGTCTCAGGAGGACCATGT AGAAGATCAGCCGGCGTTTG
MyHC TTGAAAAGACGAAGCAGCGAC AGGAAGGAGGGCTGGAAGAG
MyoG ATGAGACATCCCCCTACTTCTACCA GTCCCCAGCCCCTTATCTTCC
MyoD GGCTGCCCAAGGTGGAAATC TGCGTCTGAGTCACCGCTGTAG
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Table 2 Antibodies used in Western blot

Pifk Antibody T E Host  Fi B L9 Dilution ratio
MyHC Rabbit 1:500
MyoD Mouse 1:500
MyoG Mouse 1:1 000
Cyclin E Mouse 1:1000
Cyclin B Mouse 1:1000
p21 Mouse 1:1 000
ZNF 697 Rabbit 1:500
B-actin Rabbit 1:1 500
Anti-rabbit-HRP / 1:5000
Anti-mouse-HRP / 1:5000
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3C). RT-qPCRZR Bx, T ZNF697 & 2 FEAIK
oy 4k br & 2 MyHC mRNA # £ 35 K F (P<
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0.05, 1 4A 4B) . [AJE}, it 3K ZNF697 i) 2 & T
i UAR 35 3 I MyHC (P<<0.01) \MyoD mRNA
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A. The mRNA expression of ZNF697 in proliferating porcine skeletal muscle satellite cells for different time (0, 12, 24, 36, and
48 h) ; B. The transfection efficiency of si-ZNF697; C. Flow cytometry analysis of the proportion of cells in different phases of
the cell cycle; D. Quantitative analysis of the percentage of cells in different phases; E. Immunofluorescence staining with EdU
(red) and Hoechst (blue) , scale bar: 200 pm; F. The ratio of EdU-positive cells was quantified; G. The relative mRNA
expression of Cyclin E, Cyclin D, and p21; H. The proteins expression and quantitative results of Cyclin E and Cyclin D. n=3

1 T ZNF697 4% MuSCs Y18 3H

Fig.1 Interference of ZNF697 inhibits the proliferation of pig MuSCs
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EdU FHPE4E M L6 s D. Cyclin B A p21 25 1A XS 2 358 K S8 iH45 5 . n=3

A. The mRNA expression of ZNF697 were detected by qRT-PCR; B. Immunofluorescence staining with EAU (red)and Hoechst
(blue) , scale bar: 200 pm; C. The ratio of EdU-positive cells was quantified; D. The proteins expression and quantitative results
of Cyclin B and p21. n=3

B2 dFRKZNF697 12 MuSCs HII85E

Fig. 2 Overexpression of ZNF697 promotes the proliferation of pig MuSCs
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(B 3 Continued)
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2 0.0- = 0.0-
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A3 MuSCs B 0L A A I 18] (0.2 .4 .6 d) ZNF697 mRNA A xf 35 5 B. Jr s B ge 145 5 . MyHC BH 24 20 i 40 o A Lo 4]
FR T84 C. DAPLOEE ) Al MyHC (8% f0) S e 28O Y o, R : 100 pm; D. qRT-PCR M MyHC .MyoG #l MyoD
mRNA M X £k E. MyHC MyoG #1 MyoD & AN Rk B LGSR, n=3

A. The mRNA expression of ZNF697 in differentiating porcine skeletal muscle satellite cells for different time (0, 2, 4, and
6 days) ; B. Differentiation index statistical results, differentiation index is calculated as the percentage of nuclei in MyHC -positive cells;
C. Immunofluorescence staining with DAPI (blue) and MyHC (green) , scale bar: 100 pm; D. The mRNA expression of MyHC,
MyoG , and MyoD were detected by qRT-PCR; E. The proteins expression and quantitative results of MyHC , MyoG , and MyoD. n=3

3 FHZNF6I7 MEI 3 MuSCs B9 53 4L

Fig.3 Interference of ZNF697 inhibits the differentiation of pig MuSCs
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A. Immunofluorescence staining with DAPI (blue) and MyHC (green) , scale bar: 100 pm; B. Differentiation index statistical
results, differentiation index is calculated as the percentage of nuclei in MyHC-positive cells; C. The mRNA expression of
MyHC, MyoG, and MyoD were detected by qRT-PCR; D. The proteins expression and quantitative results of MyHC and
MyoG. n=3
B4 3RiEZNF697 2% MuSCs B 53 1L
Fig.4 Overexpression of ZNF697 promotes the differentiation of pig MuSCs
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