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Abstract: This study was aimed to identify the availability of early embryo blood vessels microin-
jection of lentiviral vector as a new, effective way in making transgenic birds, here, we combined
some of the transgenic technology such as primordial germ cells(PGCs) ,microinjection and lenti-
viral vector together according to the characteristic of bird development. The number of PGCs in
the bloodstream was maximal when the chicken embryoes developed to Hamburger-Hamilton
stage 13-15(HH13-15),1 pL lentiviral vector, containing an enhanced-green f{luorescent protein

(eGFP) ,was microinjected into the blood vessels of quail embryos at stage HH13-15 with a titer
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of 1X10° TU » mL™". A total of 80 embryos were injected and 48 quails(60%) were successfully

hatched. In newly hatched quails, eGFP expression was shown as the presence of green fluores-

cence in the beak, feather, eye, brain, blood vessels, heart, liver, spleen, lung, kidney, glandular

stomach, mesenterium,small intestine,large intestine,oviduct, muscle and claws, especially in go-

nads. In 5 out of 21 mature GO male quails,the semen was eGEF P-positive(5/21,23. 8%) ,as detec-

ted by polymerase chain reaction(PCR). Southern blot and genetic analyses revealed that in the 46
G1 offspring produced by GO quail, 6 were transgenic(6/46,13. 0%) according to the PCR and

Southern blot results. In conclusion, transgenic germ line chimeras was successfully generated by

injection of lentiviral vector into embryonic blood vessel at stage HH 13-15. It indicated that infec-

tion of PGCs with lentiviral vector via direct injection into blood vessels has the potential to pro-

vide a more convenient and efficient way to produce transgenic birds.
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LTR. Long terminal repeat;Psi. Packaging signal; RRE. Rev responsive element; U6. U6 promoter; CMV. Cytomega-

lovirus promoter;eGEFP. Enhanced green fluorescent protein gene; WRE. Woodchuck hepatitis virus posttranscription-

al regulatory element; SinLTR. Self-inactivating L' TR. The approximate position of the probe for detecting the eGFP

gene by Southern blotting analysis were indicated above the sequence. Restriction enzyme sites Pst | and EcoR [

and locations of probe used for Southern blotting are depicted
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Fig. 1 Diagram of the relevant regions of the pGCL-eGFP vector
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A. eGFP expression in the vitelline membrane of 6 day-old embryo;B. Beak;C. Feather;D. Liver; E. Kidney; F. Mesen-
terium; G. Glandular stomach; H. Small intestine; I. Large intestine;J. Blood vessel; K. Breast muscle; L. Spleen; M.
Heart; N. Oviduct; O. Eye; P. Brain of newly hatched GO quails; Q. The follicle of sexually matured GO quail; R. The

skeletal muscle of GO progeny
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Fig. 2 Expression of eGFP in tissues of hatched transgenic chimeric quail under the fluorescence microscopy. Lentiviral

vector was injected into the blood vessels of embryos
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A. Left testis of a 3 day-old male quail (Dark-field) ;C. Right testis of 3 day-old male quail (Dark-field) ; E. Enlarge-

ment of part of the testis; B,D,F. Bright-field images
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Fig. 3 Expression of eGFP in the gonads. Lentiviral vector was injected into the blood vessels of embryos
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1-5. PCR products of sexually matured GO males produced by

microinjection under the subgerminal cavity of the blastoder-

mal embryo; M. DNA markers; P. Positive control; N. Nega-

tive control without microinjection of lentiviral vector
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Fig.4 PCR analysis of genomic DNA extracted from se-
men of transgenic germ line chimeric(G0) quail
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A. PCR analysis. 1-6. The transgenic quails; M. DNA
markers; P. Positive control; N. Negative control. B.
Southern blot results. 1-6 indicate G1 transgenic quails 1-6
(as in A). Genomic DNA(10 pg) was digested with Pst 1
and EcoR 1 and hybridized with the eGFP probe;P. 80 pg
of pGCL-eGFP vector; N. Negative control without injec-
tion of lentiviral vector

B 5 G1R#z8Mmi%EREZH DNA § PCR(A) X Southern

blot(B) 46 il
Fig.5 PCR and Southern blot analysis of genomic DNA
from the blood of G1 transgenic quails
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