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Transfection efficacy and gene expression of different recombinant viral vectors
in rat mesenchymal stem cells in vitro
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[ Abstract ] Objective : To investigate the transfection efficacy and exogenous gene expression of different recombinant
viral vectors in the rat mesenchymal stem cells ( tMSCs ) in vitro, so as to provide evidence for using MSCs in gene thera-
py. Methods: rMSCs were isolated by Filcoll-hypaque gradient centrifuging method ( lymphocytes separation ) and the cell
types were identified by detecting CD11b, CD45 and CD90 by flow cytometry. AdS5-, AdSF35-, rAAV1/2-, rAAV2- and
Lentivirus-encoding EGFP were used to transfect cultured mesenchymal stem cells separately, then the GFP positive rate
and the mean intensity of GFP fluorescence were examined by flow cytometry and fluorescence microscopy, respectively.
Results: Flow cytometry assay showed that the positive rates of CD11b, CD45 and CD90 were ( 14.1+3.3 )%, (1.1 =
0.4)% and (82.3 +5.7 )% , respectively. Two days after rMSCs were transfected with Ad5-EGFP at 10,100, 1 000
MOI, the EGFP positive rates were respectively ( 33.6 £2.7 )% ,(88.6 +1.0 )% and (99.9 £0.1 )% and the mean in-
tensity of EGFP fluorescence were respectively 4.4 +0.3, 39.8 £1.5 and 811.4 £3.9; the numbers for transfection with
Ad5F35-EGFP at 10,100, 1 000 MOI were respectively ( 96.9 0.4 )% , (99.9 0.1 )%, and (99.7 +0.1 )% and
369.3 +14.8, 895.4 £7.5 and 703.2 +38.4. The EGFP positive rates in tMSCs transfected with 1 x 10* and 1 x 10°
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vg/cell of TAAV1/2-EGFP and rAAV2-EGFP were ( 0.94 +0.31 )% , ( 1.30 £0.36 )% , and ( 2. 16 £ 0. 38 )%,
(3.90 £0.33 )% , respectively. Six days after rMSCs were transfected with 30 TU/cell of Lentivirus-GFP, the EGFP pos-

itive rates and mean intensity of GFP fluorescence were ( 60.5 +3.2 )% and 27.0 +3. 6, respectively. Conclusion:

Ad5, Ad5F35 and Lentivirus can effectively transfect rMSCs in vitro and express exogenous genes; the transfection efficacy

is associated with the amount of the virus.

[ Key words ] mesenchymal stem cell; gene therapy; recombinant viral vector; transfection efficacy; gene expression
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Fig.1 Morphology of rMCSs
A: The 1* passage tMSCs( x 100 );
B: The 4" passage tMSCs ( x 400 )
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Fig.2 Expression of CD11b, CD45, CD90 on the
4th passage of rMSCs by FACS analysis
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Fig.3 GFP expression in rMSCs after transfection with Ad5S-EGFP and Ad5SF35-EGFP in vitro ( x50 )
A-C,G-1: Fluorescence microscope; D-F, J-L: Light microscope; A, D: 10 MOl Ad5-EGFP, 48 h, in the
same visual field; B, E: 100 MOI Ad5-EGFP, 48 h, in the same visual field; C,F: 1 000 MOI Ad5-EGFP, 48 h, in the same
visual field; G,J: 10 MOI Ad5F35-EGFP, 48 h, in the same visual field; H, K: 100 MOI Ad5F35-EGFP, 48 h, in the same
visual field; I, L: 1 000 MOI Ad5-EGFP, 48 h, in the same visual field
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Tab.1 GFP positive rate and fluorescence intensity in rMSCs after transfection by different

recombinant viral vectors at different dosage analyzed by FACS

Ad5-EGFP Ad5F35-EGFP rAAV1/2-EGFP rAAV2-EGFP LV-EGFP
Ttem ( MOI) (Mo1) (vg+cell™) (vgecell™ ) (TU-cell™)
10 100 1 000 10 100 1000 1x10* 1x10° 1x10* 1x10° 30
Positive 336+ 88.6x 99.9x 969+ 99.9x 99.7+ 0.94x 1.30x 216+ 3.90=% 60.5 =+
rate( % ) 2.7 1.0 0.1 0.4 0.1 0.1 0.31 0.36 0.38 0.33 3.2
Fluorescent 4.4+ 39.8+ 811.4% 369.3% 8954+ 703.2+ 1.41+ 1.37+ 1.41x 1.58= 27.0 +
intensity 0.3 1.5 3.9 14.8 7.5 38.4 0.09 0.03 0.08 0.04 3.6
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