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Sorting of packaging cells for retroviral vector carrying green fluorescent gene and viral titer

determination
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Abstract: Objective To develop a method for acquisition of efficient and stable retroviral packaging cells on the basis of
fluorescence-activated cell sorting (FACS) technique. Methods PA317 cells were transfected by the recombinant retroviral
vector pLEGFP via liposome, and the result of transfection was examined using fluorescent microscope. Polyclones and
monoclone of the packaging cells were obtained with FACS and identified by PCR and reverse transcriptional PCR
(RT-PCR). NIH3T3 cells were used to determine the virus titer in the supernatant. Results Examination under fluorescence
microscope confirmed the success of cell transfection with the retrovirus, and polyclonal and monoclonal cells with efficient
and stable expression were obtained after FACS. The inserted EGFP gene fragment could be amplified by PCR from the
genomic DNA of the polyclonal and monoclonal cells and by RT-PCR from the retrovirus RNA in the supernatant of
monoclonal cell culture and some of the monoclonal cell cultures (6/8). Determination of the virus titer in the cell culture
supernatant showed efficient viral production by the cells. Conclusion FACS is an efficient method for obtaining stable
retroviral packaging cells.
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Fig.1 Florescence of PA317 cells 48 h after retrovirus

transfection (Original magnification:x 100)
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Fig.2 Analysis with flow cytometry
A Initial analysis following liposome-mediated retroviral transfection of the cells (the black line shows control group, and the green line shows
experiment group). B: Analysis of the polyclonal packaging cells (black and green lines indicate cells 2 weeks and 3 months after transfection); C:

Analysis of monoclonal packaging cells (black and green lines indicate cells 2 weeks and 3 months after transfection)

2.4
PCR
EGFP ,
- RT-PCR

4
Fig.4 Determination of the colony-forming unit of cells

bp

producing the recombinant retrovirus

2000 A: Diluted supernatant (10:2); B: Diluted supernatant (10:4)

@

100

GFP*
3 RT-PCR . ° GFP ,
Fig.3 RT-PCR identification of the supernatant of Van Tendeloo
packaging cell culture GFP" K562 °
Lane 1: Polyclonal packaging cells; Lanes 2-9: Monoclonal 4
packaging cells; Lane 10: DNA marker DL-2000 GFP" ,
2.5 GFP* s
NIH3T3 ,G418 ,10~14 d cyclone , 96 ,1~2
, 4, ) 80% .
s cfu  8.6x10%ml,6 , .
0.6x10°.6.2x10°,1.3x10*.5.6x10%ml , o
3.1x10°,6.6x10%ml,
3 Hanazono™’ , GFP
EGFP , , s GFP
GFP EGFP o

( 36 )



(J First Mil Med Univ)

25

S S1.S2 rSa  rSb,
SARS
ELISA ,

SARS ,

DNA

SARS-CoV S , SARS
pSec-

TagB S DNA o 1:100
SARS
,  pcDNA3.1 s
(pSecTagB) SARS 4
DNA
( )o S-DNA
SARS

) SARS-CoV S 8]

(9]

Poutanen SM, Low DE, Henry B, et al. Identification of severe acute
respiratory syndrome in Canada [J]. N Engl J Med, 2003, 348(20):
1995-2005.

Liu SQ, GuoT, Ji XL, et al. Bioinformatics of SARS-CoV Proteomics
and its Relationship in Evolution[J]. Chin Sci Bull, 2003, 48(13):
1359-68.

Wang CZ, Qi ZH. The biological characteristics of SARS virus and
its related coronavious[J]. Acta Biochim Biophys Sin, 2003, 35(6):
495-502.

Gallagher TM, Buch meier MJ. Coronavius spike proteins in viral
entry and pathogenesis[J ]. Virology, 2001, 279(2): 371-4.

Popova R, Zhang X. The spike but not the hemagglutinin/esterase
protein of bovine coronavious is necessary and sufficient for viral
infection[J ]. Virology, 2002, 294(1): 222-36.

Walgate R. SARS vaccine race: US and European groups moving for-
ward ,but WHO would rather put SARS "back in the box", Avail-
able May 2 at http://www.biomedcentral.com/news/20030502/03
YiY, Duan SM, Zhang MC, et al. Cloning and expression of SARS
coronavirus spike gene fragment and its application[J]. Chin J Vi-
rol, 2003, 19(3): 267-8.

Ruan YJ, Wei CL, Ee LA, et al. Comparative full-length genome se-
quence analysis of 14 SARS coronavirus isolates and common mu-
tations associated with putative origins of infection. The Lancet,
2003, Available May9 athttp://image. thelancetcom/extras/03art4454
web. pdf

Ye X, Meng X, Dong JB, et al. Current research on SARS coron-
avirus vaccine[J ]. Acta Biochim Biophys Sin, 2003, 30(3): 331-4.

[10] Sambrook J, Fritsch EF, Maniatis T, et al. Molecular cloning: a lab-

[11]Whitton JL, Rodriguez F, Zhang J,

oratory manual[ M ]. 2 nd. New York: Cold Spring Laboratory press,
1989. 332.
et al. DNA immunization:

mMechanistic studies[ J].Vaccine, 1999, 17(13-14): 1612-9.

EGFP , 2

° GFP

Neo ,

GFP

Somia N. Gene transfer by retroviral vectors: an overview [J].
Methods Mol Biol, 2004, 246: 463-90.

Dornburg R. The history and principles of retroviral vectors[J . Front
Biosci, 2003, 8: 818-35.

Zimmer M. Green fluorescent protein (GFP): applications, structure,
and related photophysical behavior [J]. Chem Rev, 2002, 102(3):
759-81.

Van Tendeloo VF, Ponsaerts P, Van Broeckhoven C, et al. Efficient
generation of stably electrotransfected human hematopoietic cell
lines without drug selection by consecutive FACsorting [J].
Cytometry, 2000, 41(1): 31-5.

Hanazono Y, Yu JM, Dunbar CE, et al. Green fluorescent protein
retroviral vectors: low titer and high recombination frequency suggest
a selective disadvantage[J |. Hum Gene Ther, 1997, 8(11): 1313-9.
Gubin AN, Reddy B, Njoroge JM, et al. Long-term, stable expre-
ssion of green fluorescent protein in mammalian cells[J ]. Biochem
Biophys Res Commun, 1997, 236: 347-50.

Chinswangwatanakul W, Lewis JL, Manning M, et al. Use of G418
resistance to select cells retrovirally transduced with the Neo (R)
gene[J]. Exp Hematol, 1998, 26(3): 185-7.





