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Construction of Human Growth Hormone Lentiviral
Vector and its Expression in Murine Skeletal Myoblasts
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Abstract  The aim of this study is to construct a lentiviral vector encoding human growth hormone and to achieve the long

efficient and stable expression in murine skeletal myoblasts. Primary skeletal myoblasts were isolated from Sprague-Dawley rats
and cultured by enzymatic digestion. We tested them by Desmin immunohistochemistry stains and found their viability was up to
94% by Trypan blue. Human growth hormone hGH ¢DNA was subcloned into expression vector pLenti6/V5-D-TOPO to
construct recombinant plenti6/V5-hGH. The pLenti6/V5-hGH and the contructed pLenti6/VS5-EGFP were transfected into murine
skeletal myoblasts by the Lipofectamin 2000. Through counting by the Confocal Laser Scanning Microscope we identified the
transfection efficency. We added the blasticidin to the 6-well plate with lids and obtained stable myoblasts expressing hGH. The
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concentration of human growth hormone hGH in cell culture medium was detected by Radioimmunoassay RIA . Polymerase
Chain Reaction PCR and DNA sequence showed hGH ¢DNA had been correctly inserted into plLenti6/V5-D-TOPO vector.
Bright green fluorescence of the transfected cells could be observed under the Confocal Laser Scanning Microscope after 24 h
transfection with pLenti6/V5-EGFP plasmids and the transfection rate reached 40% . The difference was distinct P < 0.01

between the pLenti6/V5- hGH groups and control groups in the secretive level of human growth hormone. After 8 weeks the
expression of human growth hormone was still stable. Then we validated the biological characterization of the thGH by the
enzyme-link immunosorbent assay ELISA of the Insulin-like growth factor I IGF-1 . These results demonstrate we have
successfully constructed the recombinant pLenti6/V5-hGH plasmids and accomplished thGH long efficient and stable expression

ectopic in skeletal muscle myoblasts.

Key words  human growth hormone lentiviral vector vector construction myoblast gene expression

hGH ATG 4 CACC
191 1
1 PCR
hGH Table 1 Primer sequences used for the PCR amplification
T 1 Construct Primer sequence
5 3 4 hGH 5'- CACCATG GCT ACA GGC TCC CGG ACG -3’
5'- TTA TT CCA GGG CCA GGA GAG GCA CTG -3’
hGH
1.2.2 plLenti6/V5-hGH 1
thGH pZy, 1-hGH-1 hGH
Deep VentR
hGH 94°C 10min ~ 94°C 30s 63°C 30s
hGH 72°C 45s 25 hGH
715bp PCR PCR
pLenti6/
1 V5-D-TOPO pLenti6/V5-D-TOPO
1pL. PCR 1pLL
1.1 PCR 0.5:1~2:1 1pL
pZi, 1-hGH-1 Ariad 3pL 6uL 5 ~ 10min
pLenti6/V5-D-TOPO pLenti6/V5-EGFP PCR Stbl3
ampicillin
Lipofectamine 2000 Invitrogen chang-liver blasticidin LA
SD PCR
DMEM RPMI-1640 GIBCO 1.2.3
Desmin Lab Vision 3~5d SD
PBS
PCR Zymor 3~5 0.2% 37°C
IGF-1 10 ~ 15min
ELISA DRG 3~4 20%
1.2 DMEM
1.2.1 hGH 20%
plenti6/ DMEM 1h
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pRSV/SLTR =y —>RRE>pCMV—>TOPO—>VS epitope = stop

Tm pLenti6/V5-D-TOPO SV40
puC 6964 bp ]

IL2 promoter =~hGH-1 cDNA—>SV40 late pA

pZ121-hGH-1
4268 bp

|\Amp r<=SV40 pA<-AU3/3'LTR < Blasticidin & Em7 12X ZFD1 binding sites <—f] ori<—Amp" <—ori

primers PCR
cce TT AAG GGC
GGG AAG TGG TTC CCG hGljl' élﬁNA

mixed for 5 to 10 min in room-temperature

|

pRSV/5LTR—= Y =RRE-> pCMV —-hGH-1->- V35 epitope— stop—> pSV40

pLenti6/V5-hGH-1
7675 bp

pUC ori<=Amp" <« SV40 pA<«—AU3/3'LTR-Blasticidin r«-EM7

1 plLentivirus6/V5-hGH

Fig. 1  Construction of recombinant lentiviral vector pLentivirus6/V5-hGH
0.2% 6 10°/ 1.2.7 rthGH
4000r/min X 10min
10°/1, 37 C 200pL - 20°C
5% CO, 24 h 4 °C D-Hanks 2 rhGH
15min SP Desmin
1.2.8 rhGH
1.2.4 chang-liver 24 12
4d 2 x 10* 4 A 10%
100pL 100pLL 4g/1 RPMI-1640 ImL 4 B
1 12.5% RPMI-1640 800u.L
200p.L 4 C 12.5%
RPMI-1640 800uL
8d 200p.L 60 ng/mL
1.2.5 6 37 C 5% CO, 24 h 48 h 72 h
80% IGF-1 ELISA IGF-1
pLenti6/V5- hGH
plLenti6/V5-EGFP 1.2.9 x=S
14
Lipofectamine 2000 2
24 h blasticidin 2.1 pLenti6/V5- hGH
4pg/mL 3~44d 14 d 2
1.2.6 24 h 1 PCR 0.8%
3~5 / 15min 2
488nm CMV CMV
Forward V5 V5 Reverse
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2 3~5
Table 2 Primer sequences used for the hGH sequence 5d 4
Sequence Primer sequence
CMV Forward 5'- CGCAAATGGGCGGTAGGCGTG -3’
V5 C-term Reverse 5'- ACCGAGGAGAGGGTTAGGGAT -3’ ;E\
E
X
p ;
2000 — o
!
1000 —
7l —
Culture time/d
300 —
4
290 — Fig. 4 The growth curve of myoblast
100 — 2.4
pLenti6/V5-EGFP
Lipofectamine 2000
2 Lenti6/ V5-hGH PCR
P 40% 5
Fig. 2 Agarose gel electrophoresis pattern of
the PCR products of recombinant pLenti6/V5-hGH
plasmid with different primers
1 marker DI2000 2 CMV F/V5 R 940 bp 3 CMV F/hGH R
87bp 4 hGHF/VSR 778 bp 5 hGH F/hGH R 715 bp
bp base pair F forward R Reverse .
2.2 Desmin
4d0.2%
24 h desmin
SP 3 94 % Desmin
5 x 20 pLenti6/V5-EGFP
Fig. 5 The transfection efficiency of recombinant
pLenti6/ V5-EGFP under the Confocal Laser Scanning
Microscope % 20
2.5 rhGH
blasticidin 14 d
RIA
. 24 h rthGH
3 desmin % 200
Fig. 3 Myoblast immunochemistry stained by Desmin antibody 35.9+4.2 ng/ml 2 107.2 «
inverted microscope X 200  cell nucleus and 3.7 ng/mL 3 8
cytoplasm were showed positve stain thGH thGH
P < 0.01
2.3
2.6 rhGH
94 %
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3 rhGH
Table 3 The secreted concentration of the rhGH in different time
The
1™ day 1" week 2" week 3 week 4™ week 5" week 6™ week 7" week 8™ week

Concentration of

the thGH ng/mL

35.9+4.2 58.9+3.3 107.2+3.7 157.4+6.7 145.9+3.6 127.8+7.0 130.7+9.3 119.4+2.4 118.4+5.4

6 rhGH chang-liver < 4.5kb
IGF-1 P <0.01 0
rhGH pLenti6/V5-D-TOPO AIDS
60 |
O A contror
so b B B Mock
O CrhGH 11
4l
E
:g ot < 10kb
& |
- 20
10
0 214 4;3 ‘ 7l2
Incubation time/h pLenti 6/V5-D-TOPO hGH
6 chang-liver 161 pLentivirus6/V5-hGH
A 10% PRMI-1640 ImL
B 800pL 10% PRMI-1640  200pL
. . i . \ Deep VentR PCR
Fig. 6 Time-course effect of 10% condition medium on hCH
secretion of IGF-1 A 1mL 10% PRMI-1640 B. 800pL
5 ~ 10min

12.5% PRMI-1640 + 200pL supernatant of positive control .

3

HH’

PCR
5
GenBank
hGH-1
Cudre-Mauroux C 293FT
Vanderburgh lentiviral-EGFP
80% Bachrach E "
Lu YX* VEGF 100%
40%
293FT
24 h
35.9+£4.2 ng/mL 3 157.4
6.7 ng/mL 8
118.4 + 5.4 ng/mL rAcV-Bac-
AThGH " pcDNA-hGH ®
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P< 0.01 hGH
rthGH chang-liver
IGF-1
rthGH
plLenti6/
V5-EGFP

pLentivirus6/V5-hGH

thGH IGF-1
hGH

hGH
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