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Construction of Lentiviral Vectors Encoding GDNF and
GDNF Expression in Human Neural Stem Cells
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Abstract: We transfected human neural stem cells using lentiviral vectors encoding glial cell line derived neurotrophic factor
(GDNF) to study its expression level in vitro and to get a stable cell line expressing GDNF. First, GDNF gene was sub-cloned into
the lentiviral transfer vectors. Then, the recombinant lentiviral supernatants were packaged by 293T cells through three plasmids
transient co-transfection method using standard lipofectamine reagent. The viral titers were tested by the transfection efficiency of
293T cells. At the same time, human neural stem cells (hNSC) were transfected under different multiplicity of infection. GDNF gene

expression level and protein secretion level of hNSC were tested by real-time PCR and ELISA methods after transfection. Lentiviral
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vectors encoding GDNF were constructed. Using lentiviral vectors encoding GDNF we successfully transfected human neural stem

cells, and got a stable neural stem cell lines over-expressing GDNF. Furthermore, the results indicated that GDNF expression was

influenced by the multiplicity of infection. Human neural stem cells could over-express GDNF through lentivial vectors tranfection.

Its gene expression level and protein expression level correlate with the multiplicity of infection.

Keywords: GDNF, neural stem cells, lentiviral vectors, transduction
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Skech map of lentivirus vectors encoding GDNF
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1 & GDNF EEMEREFHIARME
Fig. 1 Construction of lentivirus vectors encoding GDNF
(A) result of GDNF gene PCR with enzyme sites (1-3: three repeats); (B) enzyme digestion result of DUET101 plasmids. The original DNA
was separated after enzyme digestion (1-3: three repeats); (C) ligation result of DUET101-GDNF plasmids enzyme digestion (1: GDNF PCR
production as a control; 2: the enzyme digestion result of original plasmids; 3, 4: the enzyme digestion result of pasmids encoding GDNF
after ligation; M: DNA marker); (D) picture of lentiviral vectors encoding GDNF. EF1-a and PGK promote GDNF and hygromycin gene
alternatatively. LTR refers to the long terminal region of lentiviral vectors
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Fig. 2 Lentiviral vectors transfetion efficiency
identification and FACS results after 12 days

A: Neurospheres expressing GFP under fluorescence microscope (400%); B:
Neurospheres observed under light microscope (400x); C: 95% single cells
were GFP positive under fluorescence microscope (400x); D: Single cells
dissociated from neurospheres under microscope (400x); E: 293T cells as
negative control. GFP was negative, and PI wa positive; F: 293T Cells as
positive control. GFP was positive, and PI positive; G: hNSC FACS result
before hygromycin selection, 38.5% hNSC were GFP positive; H: hNSC
FACS result after hygromycin selection, 99.5% hNSC were GFP positive
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Fig. 3 ELISA results about GDNF secretion level of
hNSC under different MOI
After hygromycin selection (100 pg/mL), the GDNF secretion level
of hNSC were tested using ELISA method. The results indicated
that hNSC transfected GDNF over-expressed GDNF significantly
comparing with control. GDNF secretion level increased
accompanied MOI improved (ANOVA analysis, "P<0.05)

~ e ——MOI=1
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= 3000 I i L MOI=10
E 2500} I I ——MOI=0
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£ 1000}
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c ' 1 1 1
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Dayl4 Day2l Day30
MOI

Day3 Day7

B4 #HFEFEFEE hNSC 55 GDNF # ELISA il E
Fig.4 hNSC GDNF secretion level after GDNF
transfection
After hygromycin selection, ANSC were continuously cultured for more
than one month, GDNF secretion level at different time were tested.
The results were indicated that LV-GDNF modified hNSC
over-expressed. GDNF continuouly, the GDNF secretion level and the

relationship between GDNF secretion level and MOI were stable

B GDNF mRNA

Mean of GDNF mRNA
S = N W R W

Control MOI=1 MOI=2.5 MOI=5 MOI=10
MOI

Bl 5 LUAREHE NI GDNF F#EF4HA GDNF
MRNA kKT L
Fig. 5 Comparison of GDNF mRNA expression level of
neural stem cells at different transfection MOI
Compare with the control group, the GDNF mRNA expression level of
neural stem cells increased averagely 14.17 times, 21.35 times, 81.73
times and 99.42 times when MOI equal to one, 2.5, 5, and 10 respectively.
The expression level of 18S rRNA was as reference in this experiment
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