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Establishment of human HBV/HBx-Knockin-p53 rat embryonic stem cell line
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[Abstract] Objective To establish human HBV/HBx-knockin-p53 rat embryonic stem (ES) cell line, so as to lay a
foundation for establishment of animal models. Methods First we constructed the targeting vector pKO-gHBV or pKO-X with
HBYV whole genome or X and p53 homologue arms by PCR and connection with common gene targeted vector pKOj; then after
linearized with Sal [ the vector was transferred into rat ES cells through electroporation. And 2i ES culture medium containing
puromycin was used for a three-cycle selection of puromycin resistant clones. Then PCR was used to screen the obtained positive
clones; mycoplasma examination and karyotypic analysis were used to confirm targeted ES cell clones. Results We successfully
obtained two targeted vectors; pKO-gHBV and pKO-X; then after three-cycle drug-selection we obtained 2 pKO-X clones and 1
pKO-gHBYV clone., which were confirmed by PCR, mycoplasma examination and karyotypic analysis. Conclusion We have
successfully established human HBV/HBx-knockin-p53 rat ES cells, paving a way for future establishment of HBV/HBx-
knockin-p53 rat model.
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Tab 1 Primers used in this study

for HBV/HBx knock-in and PCR

N ) 1o
Gene Primer sequence (5-3")

3F1 AGTTGATCACCTCTGACTTATTCTTGCTC
3F2 GTCGCGATCGCACAAAGTCACAGAGCCACT

X1 GTCCTCGAGGCCACCATGGCTGCTAGGCTGTGC
X2 GCTGCGGCCGCTTAGGCAGAGGGGAAAAAGT
HBV1 GTCACGCGTTTTTTCACCTCTGCCTAATCA
HBV2 CGTTGATCAAAAAAGTTGCATGGTGCTGG

JD1 GCCCAGGTGCTAGACCCGGA

D2 TGTCCCAGAACCACCCGGCA

JD3 GCATAATGCCAGGCGGGCCA

D4 CAGCGTGATGATGG TAAGG
ZYT1I  GGGAGCAAACAGGATTAGATACCCT
ZYT2  TGCACCATCTGTCACTCTGTTAACCTC
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Fig 1 Plasmid pKO-gHBV and pKO-X
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Fig 2 Electrophoresis of products of targeted vectors
1: 3"homologue arm; 2: 5' homologue arm; 3: HBx gene; 4: HBV whole genome. M. Marker
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Fig 3 Agarose analysis of pKO-X and pKO-gHBV
A: pKO-X, clone 1,2,3,6 have 12 196 bp and 465 bp fragments;
clone 4, 5 have 12 196 bp and 845 bp fragments; clone 6 as negative
result. B: pKO-gHBV, clone 1 has 12 196 bp and 3 215 bp frag-

ments; clone 2 has negative result. M: Marker
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2.3 A HEir¥esmie PCR £ & | LR KA F= 4 A
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B DNA #17 PCR, 453 7R pKO-X 4 Jifd 52 R 3 30
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Fig 4 Fluorescent results of gene-targeted rat ES cells before and after electroporation
Al1,A2: Rat embryonic stem cells before electroporation; B1,B2; The drug-selected rat embryonic stem cells after pKO-X plasmid was electro-
porated; C1,C2: The drug-selected rat embryonic stem cells after pKO-gHBV plasmid was electroporated. Al,B1,C1: Results under optical mi-

croscope; A2,B2,C2: Results under fluorescence microscope
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Fig 5 PCR products and Mycoplasma examination of gene-targeted rat ES cells

M1 2 34

A Agarose analysis of PCR products of ES, pKO-X. From 1 to 3, PKO-X targeted cell lines have 323 bp and 586 bp fragments; normal embry-

onic stem cell (4) only has 323 bp fragments; B: Agarose analysis of PCR products of pKO-gHBV targeted cell line, in which there are 634 bp
and 323 bp fragments (1) ; normal embryonic stem cell has 323 bp fragments (2); C: Mycoplasma examination by PCR, from 1 to 4 are X-tar-
getted cell lines, HBV-targetted cell lines, negative result and 220 bp positive result; D,E; Karyotypic analysis, D is abnormal and ploypoid and

E is normal. M. Marker
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