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ABSTRACT Objective: The object of this study is to evaluate the transfection efficiency and stability of lentiviral-GFP into rat bone
marrow mesenchymal stem cells (BMSCs) and detect the differentiation ability of BMSCs carrying GFP  (BMSCs-GFP) induced by
Human cerebrospinal fluid. Methods: BMSCs derived from rat bone marrow were isolated and cultivated in vitro. Cells were transfected
with lentiviral-GFP at different multiplicity of infection (MOI=5, 10, 30, 50). The GFP expression was observed under inverted
fluorescence microscopy after 96h. Flow cytometry was used to evaluate the transfection efficiency at proper MOI and CD phenotype on
the surface of BMSCs-GFP. Growth curve was acquired by CCK8 to compare the difference of the growth rate between BMSCs and
BMSCs-GFP. BMSCs-GFP were induced by Human cerebrospinal fluid and the expression of neuron specific protein MAP-2 and Nestin
were detected by western blot method. Results: Under the inverted fluorescence microscope, green fluorescent was found partly after 96h.
The transfection rate were 56.2%, 87.3%, 94.7% and 95.1%, while the transfect MOI were 5, 10, 30 and 50, respectively. At transfect
MOI 30, the transfection efficiency of BMSCs was the best, and there was no obvious effect on cell activity observed. The results of flow
cytometry analysis are shown BMSCs-GFP expressed CD29 and CD90 and rarely express CD45 and CD54. The result of CCK8 measured
growth curve showed that there was no significant difference in the proliferative capability between the BMSCs and BMSCs-GFP (P>0.
05). BMSCs-GFP was induced to differentiate into neuron like cells by Human cerebrospinal fluid and could express nerve cell markers
MAP-2 and Nestin. Conclusion: The most proper MOI is 30 in this experiment. The lentiviral-GFP could infect BMSCs efficiently and
expressed stably, and BMSCs-GFP could be induced by Human cerebrospinal fluid to differentiate into neuron like cells.
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Lentivirus-GFP [l F 75 4 75 35 56 K /A 7] s FBS i 28 L7 ,
DMEM/F12 35 37 S A1 T3¢ 6 GIBCO /3 ], FITC anti rat
CD29 .FITC anti rat CD90 .PE anti rat CD45 [I4 T 3¢ [ BioLe-
gend /A7), FITC anti rat CD54 ) F-35E BD A ),
1.2 R FHE
12,1 LY W IE AR 4 Ak SD KR 10 H, K
80g~100g, MEMEAFR , B £ )M 12 2% 5 S5 oy 3 1y o0 S A3t (S 3
PV HIES : 97 SCXK2005-0005 ),
1.2.2 KR BMSCs W4 B RIS MRHEScmt M 21
BMSCs, F 37°C .5%CO, 355546 18558, 24 h J I E R,
VUG 3~4d 880, 17400 90%RES 2L 1 23 HefdErT
TR F% ALY 1S IFhRic A P1-P3,
123 BMSCs MR EEE  BIEMH2E BB R LG
FRAH M A AR FTE S FHE I A B %
1.2.4 Lentivirus-GFP £ & % 3 kX | BMSCs B P3 AL
BMSCs ffill iU AR, THEUS LA 1x10° 20 2% i e 22 24
FLAR, 430 LA 5.10.30 1 50 fi4 /8% 44 & %K (multiplicity of infec-
tion,MOI) %% 4t Lentivirus-GFP, #4¢ 12 h J5 ¥k, XM
DMEM/F12 5843537 Ak S 7 , THEI B 5O b i T g 4
WAL 4% 96 h J5 W 4E BMSCs ifil i SR A0 MR , LAA e g
i) BMSCs 1E g%t IR, 1820 e T~ Was 45 fLANE R GFP
FRINTEOL S MBS A4k, BEMLEIR 3 A~9F 5 & P (x
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i Lentivirus-GFP %% P3 {{; BMSCs, 96 h 5 I £E 41 it1, PBS %
W 2 YK, 4% 1x10%mL S A0, 2 A AR i ik
(FITC-CD29 .FITC-CD54 .PE-CD90 .PE-CD45), 5t/ 1R 57 ,4C
EEEHEE 30 min; 1000 r/min B5.0> 5 min, 7 |14, PBS H&;
RES.C>, 1000 r/min B0 5 min, 3 134,500 WL PBS HE 40 il
SR IN . —HTH] PBS AE R LT AR
1.2.6 CCK8 % # il BMSCs-GFP Wt s IR & R &b
MOI {E 11 Lentivirus-GFP %4t P3 {; BMSCs, Ll 96 fLiREFFL
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ML A 37°C 5% CO, FEFRAE 4R ELI% 7 3 d.
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X AT BT IR, SDS- TR B SEIE F Uk
TR LLE 5% AR RS 1 h, —Ht 4CHEE 12h, TBST
VEREJS M 402 F 1 h, TBST P& 5 # 47 B8 % 5% , A
Image J 3PF53 BT oK HRE R AR {H

2 R

2.1 K BMSCs HBIEFSEE
BB A2 WA PSR R B, AN MRl 120 J5 T 4R

Wi | I RE 20 S AR A, B3R 6d A2, AN AR (AR AR R 2 B A
LY REARE , AR ) SMBCPIR AR o JRACAE IR SR 9~10d
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94.7%F1 95.1%, T 2-1, 24 MOI 3} 30, iR e 5 , 4uifs:
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Fig.1 Primary BMSCs cultured for 3 days,6 days, 9 days and the third passage (P3) of BMSCs(x100)
A:3d BMSCs B: 6d BMSCs C: 9d BMSCs D: P3 BMSCs
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Fig.2-1 Expression of GFP in BMSCs infected with different MOI values for 96 hours( x100)
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Fig.2-2 The transfection efficiency of lentivirus was detected by flow
cytometry when MOI was 30
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Fig.4 CCK8 method was used to detect the proliferation activity of GFP
transfected BMSCs
Note: compared with the BMSCs group, P>0.05.
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Fig.5-1 Western blot was used to detect the expression of neural cell

markers after 3 days transfection
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group after 3 days transfection

Note: compared with the BMSCs group, **P < 0.01(n=3 ).
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