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A Study of the Generation of Transgenic Chickens That Express Human SOD-3 Protein
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ABSTRACT Lentiviral vector system is efficient vehicles for the delivery of exogenous genes, and it is generally used in the
generation of transgenic chickens. In this study, we used recombinant lentiviral vectors to generate transgenic chicks that express the
human superoxide dismutase-3 gene driven by the chicken ovalbumin promoter. It is well known that superoxide dismutases (SODs)
are believed to play a crucial role in protecting cells against oxygen toxicity. There are three forms of SOD proteins: cytosolic Cu-
Zn SOD, mitochondrial Mn SOD, and extracellular SOD (SOD-3). The recombinant lentivirus containing the human SOD-3 gene was
injected into the subgerminal cavity of freshly laid eggs. Subsequently, the embryos were incubated to hatch using phases Il and
111 of the surrogate shell ex vivo culture system. From 341 injected embryos, the 78 chicks hatched after 21 days incubation. The hatched
chicks were screened for the human SOD-3 gene by using PCR. Two of 47 male chickens that survived to sexual maturity contained
the human SOD-3 gene in their semen. These results showed that our transgenic chicken generation system was completely established.
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Fig. 1. Diagram of the PCR amplification and EcoRlI restriction
enzyme site of the OVP2800/hnSOD-3 construct. LTR,
long terminal repeat; Blasticidin, blasticidin resistance
gene; Psvag, SVA0 promoater; OVP2800, 2.8kb chicken oval-
bumin promoter; Hn SOD-3, human SOD-3 gene. Arrows
indicate the primer set for the detection of the foreign gene.
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103 dilu 1 04 dilu

10° dilu 10% dilu 107 dilu
Fig. 2. Photograph of crystal violet stained HeLa cells trans-
duced with the serial diluted lentivirus expressing the
blasticidin resistance gene. Following virus infection,
cells were cultured with complete media for 24 hrs and
then changed with the selective media containing 10
g/mL of the blasticidin for 14 days prior to staining.
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Table 1. Viability of embryos injected with DNA in surrogate eggshell during culture

Survival of embryos during culture

. Stage-X No. of No. of No. of No. of males
Experimental .
roup embryos 4 days 11 days 19 days hatched 1 week old males with transgene
g n) (%) (%) (%) chicks (%) birds (%) (%) in their sperm (%)
human SOD-3 341 274(80.3) 194(56.9) 168(49.3) 78(22.9) 70(20.5) 47(67.1) 2(4.7)

Control 20 - -

10(50) - - -
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Fig. 3. PCR analysis of the semen from GO chickens. Pc is
a positive control. Lane 1 and 4 represent positive
birds; lane 2 and 3 represent negative birds. B, EcoRI
digestion before; A, EcoRI digestion after.

TATTTTGACTGATAGTGACCTGTTCGTTGCAACAAATTGATAAGCAATGCTTTTTTATAA
TGCCAACTTTGTATAGAAAAGT TGGCTCCGAATTCGCCCTTGGTCAAACTTCTGAAGGGA
ACCTGTGGGTGGGTCACAATTCAGGCTATATATTCCCCAGGGCTCAGCCAGTGTCTGTAC
ATACAGCATCGGATCTCGAGCGGCCGCCACTGTGCTGGATATCTGCAGAATTIGGGCTGG
GTGCAGCTCTCTTTTCAGGAGAGAAAGCTCTCTTGGAGGAGCTGGAAAGGTGCCCGACTC
CAGCCATGCTGGCGCTACTGTGTTCCTGCCTGCT AAGGGCGAATTCGACCCAAGTTTGTA
CAAAAAMAGTTGAACGAGAAACGTAAAATGATATAAATATCAATATATTAAATTAGATTTT

Fig. 4. Result of the DNA sequencing analysis of the ampli-
fied PCR fragments. Red letters: human SOD-3 gene;
underlined red letters: the hnSOD3-B primer sequences;
blue letters: chicken ovalbumin promoter region; blue
underlined letters: the OVP-F primer sequences; black
letters: cloning vector sequences; underlined italic black
letters: EcoRI enzyme site.
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