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[ Abstract] Objective To determine the effect of Huntingtin-associated protein 1 (Hapl) on fibroblast
proliferation. Methods Hapl knockout (Hapl”") primary fibroblasts were isolated and cultured in vitro. The
proliferation of Hap1™" fibroblasts was detected by EdU proliferation assay and cell flow assay. Transcriptome sequencing
of the wild-type and Hapl'/' fibroblasts was screened for proliferation-related genes. Real-time quantitative PCR (qPCR)
was performed to verify changes in expressions of related genes. Skin repair was examined in Hap1l knockdown mice with
skin wounds. The proliferation of fibroblasts during wound repair was detected by PCNA immunohistochemical staining.
Results Hapl™ fibroblasts were successfully cultured. Compared with WT, EdU-positive fibroblasts decreased in Hap1™,
with less cells entering the S phase. Transcriptome sequencing of primary fibroblasts identified genes of Cdc25C, E2f7,
E2f8 and Ccl5. qPCR confirmed that Hapl knockout increased E2f7 expression. Hapl™ mice had larger skin lesions,
slower healing and lower positive density of fibroblast proliferation than those of wild type mice. Conclusion Hapl may
positively regulate fibroblast proliferation by inhibiting the expression of cell cycle negative regulator E2f7.Its deletion
inhibits fibroblasts entering the S phase, thereby reducing cell proliferation and affecting wound repair.
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Table 1 Hapl gene identification primer

Gene name Sequence

WT F: 5" -TTTTGGAGGTCTGGTCTCGCTCTG-3’
R: 5" -CTTCATGTGGATGCTAGGGATCC-3'

Hapl F: 5" -GTGGCGCTGAGTCTGGATTGAC-3'
R: 5" -TACCCTACCCGGTAGAATTCG-3'

WT: Wild type

1.2.1.2 AU o B B Hap LEIER
(Hap1™”) ZH AP AE R (WT) 4R BT K ik, HZR 2Ll
Frik kA A ML, SR % 100 mL/LJR 4 il iE F
10 mL/LWdE (5% R a5 £) ®DMEME; 5= 5 T
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DAPI(1:1000), % i #E G B 5 ming PBSPER, 4 inHisé
JEHICE R R, 2Ot AR SR .

1.2.1.4  SEHF5EGRE B PCR(qPCR) WA KHIEHap1 41
Y Hap AU FRIE  BEF 440 5 100 mL/LJG 4+ 1L
THMDMEMBE IR 5L 1535 2 E % AR, IRERE 1015 40 i 5
W, FHTrizollEAR BRI S RNA, TIRNAYEHE ; 55N EEAHRL
1 ug RNAWFE A CDNA . PUB-actin NS, BG4 SR 1Y)
cDNA#FFqPCR, 5I# W32, W FEF95 CHIA 30 s,
AEPE95 C 55, 1B KIEMI60 C 30 s, Ha0MEH .
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Table 2 Primers used in qPCR

Gene name Sequence Product
length/bp
B-actin F: 5" -AGATTACTGCTCTGGCTCCTAGC-3' 147

R:5"-ACTCATCGTACTCCTGCTTGCT-3'

Cdc25C F: 5-CCATTACTACGGTTCCTAAGCTGA-3' 176
R: 5-GCCAGACTCTTCCTCCTCCATC-3'

E2f7 F: 5-CTTGCCTGTCCTGTGACCATG-3' 155
R: 5-TCTGGATTTCTTGCCGGGTT-3'

E2f8 F: 5-GACACCCAAAGGCTCCCAGTT-3' 159
R: 5-TCAGTTGAGACTTCCAGTTTGCG-3'

Ccl5 F: 5-CGTCAAGGAGTATTTCTACACCAGC-3' 101
R: 5-ACTTCTTCTCTGGGTTGGCACA-3'

Hapl F:5'-CGTGCGGCGTTTATTCGAG-3' 131

R: 5" -GCTGTGTTCAGGTCCCGTTC-3'
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Fig 1 Primary fibroblast culture and identification

A: PCR; B:5 d cultured fibroblasts, x200; C: Primary fibroblast Vimentin immunofluorescence staining (red for Vimentin, blue for nuclear DAPI) x200
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Fig 2 Fibroblast proliferation after Hapl knockout
A: EdU cell proliferation flow detection peak map; B: Fibroblast growth cycle detection a: WT group; b: Hapl™ groups 1:12 h; 2:24 h
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Fig 3 Expressions of cell cycle-related factors in fibroblasts after Hapl knockout
A: Transcriptome sequencing results; B: Cell proliferation-related genes; C: qPCR validation results. *P<0.05. The gray lines in A and B indicate that the expression

level has not changed
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Fig 4 Changes in skin lesion areas in mice

*P<0.05, vs. WT group at the same time point
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Fig 5 Skin damage repair and cell proliferation in mice

A. Changes in skin lesions over time; B: 3d lesion tissues PCNA immunohistochemical staining (1: x100; 2:x400), the arrows point to the damaged surface. a: WT

group; b: Hap1"™" group
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