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Construction of pig cell line with inducible Sohlhl gene knockout
using CRISPR/Cas9 system

QIAO Yanzhao', LIU Kai’, LI Qinghua', HUANG Jianhao', WEI Hengxi', ZHANG Shouquan'
(1 College of Animal Science, South China Agricultural University/National Engineering Research Center for Breeding
Swine Industry, Guangzhou 510642, China; 2 Shanwei Baoshan Pig Farm Co., Ltd., Shanwei 516600, China)

Abstract: [Objective] The Tet-on system was combined with the CRISPR/Cas9 system to establish a pig cell
line with inducible Sohlhl gene knockout. [ Method] Porcine fetal fibroblast (PFF) was isolated and cultured
for infection with lentiviral vector PCW-eSpCas9(1.1), screened by 1 pg/mL purinomycin and induced by
doxycycline (Dox). The pLV-sgRNA vector was modified and transfected with 293FT cells for validation. The
pLV-sgRNA-2A-GFP specific vector containing Sokhlhl gene target was constructed for lentivirus packaging
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detection. PCW-eSpCas9(1.1) PFF cell was transfected by package virus infection and screened by 3 pg/mL
blasticidin, followed by Dox induction for expression analysis and knockout efficiency detection. [Result] PFF
cell line, which was regulated by Dox to induce eSpCas9 (1.1) protein expression, was established. Without Dox
addition, eSpCas9 (1.1) protein expression was not observed. Green fluorescence was expressed in 293FT cells,
indicating the successful transformation of pLV-sgRNA-2A-GFP vector. The No. 3, 4 and 6 Sohlhl gene targets
had knockout activities. The pLV-sgRNA-2A-GFP specific vector was constructed with the two optimal targets,
and the fluorescence expression showed that the vector lentivirus was successfully packaged. The PFF cell of
stable PCW-eSpCas9(1.1) and pLV-sgRNA-2A-GFP transformation was constructed. After 72 hours of Dox
induction, the knockout efficiency of Sohlhl gene was 85%. [ Conclusion] The pig cell line with inducible
Sohlhl gene knockout is successfully constructed using the Tet-on system and CRISPR/Cas9 system, which lays
a foundation for studying the function of Sohlhl gene and preparing the model pig with conditional Sohlhl gene

42 B

knockout to remove germ cells.
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The black dotted line in the figure shows the gene fragments contained in PCW-eSpCas9(1.1) vector and pLV-sgRNA-2A-GFP vector respectively;
The blue dotted arrow indicates the stable PFF cell transformation of PCW-eSpCas9(1.1) gene, while the black solid arrow 1, 2 and 3 indicate the
infection of bpLV-sgRNA-2A-GFP-specific lentivirus vector on PFF cells, the formation of Cas9(1.1) -sgRNA protein-nucleic acid complex and the

cleavage of Sohlhl gene after Dox induction respectively
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Schematic diagram of targeted binding of sgRNA and Sohlhl gene
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Fig. 6 2A-GFP fragment obtained by fusion PCR (A) and
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Fig. 7 Detection of 293FT cells transfected with the pLV-
sgRNA-2A-GFP plasmid by fluorescence microscopy
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Table 2 Prediction and scoring of Sohlhl gene targets

HL T FEAL RFP ik sgRNAF5
Target site number Target sequence Linear sgRNA score
3 TGGCGCCCAGTTCTGCTGCGAGG 1E X Sense 0.470226 526704
4 CTCTCGCTGAGCACGTTCCGCGG Jz X Antisense 0.544904374 542
5 GCCCTGCTCCCCCAGTTCGACGG 1E X Sense 0.713514 505108
6 AGGTGCAGCAGACCTCGACGTGG 1E X Sense 0.529772952150
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359 bp 154 bp 491 bp
A B C

A 1, 341,41, 5.1, 6-1 F7R8 PCR 201914 3. 4. 5.6 SHLAAREIR U6 B3 T AT B, 3-20 42, 5-2. 6-2 F7% PCR T RIS H 3.4.5.6 5
PR sgRNA B B B, 30405, 6 Rl d PCR MEEMIA S 3.4, 5.6 S HL M U6-sgRNA Wi RS54k b B B C b, 1 9 RIS V) J5 1)
B¢ pLV-sgRNA-2A-GFP

In figure A, 3-1, 4-1, 5-1 and 6-1 represent the single fragment of U6 promoter obtained by PCR amplification, 3-2, 4-2, 5-2 and 6-2 represent SgRNA
fragments containing target sites obtained by PCR amplification; In figure B, 3, 4, 5 and 6 represent the transient expression vector fragment of U6-sgRNA
constructed by fusion PCR; In figure C, 1 refers to the pLV-sgRNA-2A-GFP fragment of plasmid after double enzyme digestion

9 PCR #&1 pLV-sgRNA-2A-GFP 4354 & (x4 32
Fig. 9 Construction of pLV-sgRNA-2A-GFP specific vector and PCR examination
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Sample 2 CTTATQTGGCGCCCAGTTCTGC- - - - - GAGGA  Sample 2 CTCCCGC------- ACGTGCTCAGCGAGAGGGAG  Sample2 GAATCAGGTCCCAGCAGGTGCAGCAGACCTCG- - -TGGAA
Sample 3 CTTATQTGGCGCCCAGTTCTGCT---CGAGGA  Sample 3 CTCCCGE--A- - - ~ACGTGCTCAGCGAGAGGGAG
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