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10 organisms. Currently, it is unclear whether this technology can be used for knocking-out enhanced green fluorescent

protein (EGFP) gene in transgenic goats. Here we constructed and used ZFN-coding plasmids to produce genetic knockouts

in the cells of cloned fetus produced from donor cells by microinjection of EGFP gene. Following introduced plasmids into

caprine primary cultured fetus fibroblasts by electroporation, targeting of a transgene resulted in sequence mutation. Using

the flow cytometric analysis, we confirmed the disappearance of EGFP expression in treated cells. Sequence from PCR

products corresponding to targeted site showed that insertion of a G into the exon of EGFP resulted in frame shift mutation.

These results suggest that ZFN-mediated gene targeting can apply to caprine fetus fibroblasts, which may open a unique

avenue toward the creation of gene knockout goats combining with somatic cell nuclear transfer.

Keywords: zinc-finger nucleases, nuclear transfer, EGFP, gene targeting, microinjection of cell, caprine somatic cell
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* 1 EGFP L ZFNs #{i & R EFiEa &R 57

Table 1 EGFP ZFNs target sites and amino-acid sequences of designed ZF recognition helices

ZFNs ZFN binding sequence Finger 1 Finger 2 Finger 3
EGFP-L TGTTAGAAGaaattcCTACTACCT KRQHLEY VRHNLTR QRNNLGR
EGFP-R ACAATCTTCtttaagGATGATGGA DKTKLRV VRHNLTR ISHNLAR

Each ZFNs target sites are indicated by the underlines. Fingers 1-3 show the aminocids of zinc-finger recognition helices of

each ZFNs.

EGFP-L ZFNs sequence

GAAAAAAATCTAGACCCGGGGAGCGCCCCTTCCAGTGTCGCATTTGCATGCGGAACTTITCGAAACGTCAGCATTTGGA
ATATCATACCCGTACTCATACCGGTGAAAAACCGTITCAGTGTCGGATCTGTATGCGAAATTTICTCCGTTCGTCATAACT
TGACCCGTCATCTACGTACGCACACCGGCGAGAAGCCATTCCAATGCCGAATATGCATGCGCAACTTCAGTCAGCGTAA
CAACTTGGGTCGTCACCTAAAAACCCACCTGAGGGGATCCAAGAAGGA

EGFP-R ZFNs sequence

GAAAAAAATCTAGACCCGGGGAGCGCCCCTTCCAGTGTCGCATTTGCATGCGGAACTTTITCGGACAAAACCAAATTGCG
TGTTCATACCCGTACTCATACCGGTGAAAAACCGTTTCAGTGTCGGATCTGTATGCGAAATTITCTCCGTTCGTCATAACT
TGACCCGTCATCTACGTACGCACACCGGCGAGAAGCCATTCCAATGCCGAATATGCATGCGCAACTTCAGTATTTICTCA
TAACTTGGCACGTCACCTAAAAACCCACCTGAGGGGATCCAAGAAGGA

1 ZFNs iRzl XEH M 4L FT)
Fig. 1 Left and right coding sequence of ZFNs.

2 &R
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sequence, FMARFIIMEFYIN. A N A BGX
Bt DNA J¥%, Fi Xba I F1 BamH I X [B] 050
43 S48 A F] pMLM290 I pMLM292 #4K, #4
R — X R TR W R IS Bk pLZFE1729 F
pRZFE1729 (& 2), F BamH 1 EI¥ W4 5973 bp
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FHorr 3 135 dB A 2 FH M, B 2#3Z IR R L,
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2.3 FTHRZMAE FACS 5 #f
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Apal 1 (4471)

Nru 1 (3 319)

2 PpLZFE1729 #1 pRZFE1729 fRALE

Apal 1(5719), Nru1(2006)

CAY |7

pRZFE1729

Nrul (3319)

Fig. 2 Plasmids of pLZFE1729 and pRZFE1729. CMV: CMV promoter; NLS: SV40 nuclease localization signal; ZF:
sequence of EGFP-L ZFNs sequence and EGFP-R ZFNs; Fok I: Fok I nuclease; PA: BGH polyadenylation sequence;
SV40: SV40 early promoter and origin; Blas: blasticidin resistance gene.

3 kI pLZFE1729 #1 pRZFE1729 RYEETIEE
Fig. 3 Identification of pLZFE1729 and pRZFE1729
by enzyme digestion. M: marker T14; 1, 3: plasmid of
pLZFE1729 and pRZFE1729; 2, 4: pLZFE1729 and
pRZFE1729 digested with BamH 1.
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Fig. 4 Analysis for EGFP fluorescence intensity by FACS. In the ZFNs-treated cells (S1-1796, S1-1796-2), the number
of cells expressing of EGFP was 0.2%. In the control (S1-1796-3), the number of cells expressing of EGFP was 5%.

EGFP1870 CAACTATAATTCTCACAATGTTTAC ATTATGGCAGATAAGCAGAAGAATG 1919

EEEEETEETEr e e e e e e e e e e e e e e e e e e e e e e e
Mutant sequence CAACTATAATTCTCACAATGTTTACGATTATGGCAGATAAGCAGAAGAATG

5 ZRLUAE PCR =455 Blast b5 R
Fig. 5 Blast result of PCR product of mutant cells.
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