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Construction of recombinant gene adenovirus encoding enhanced green fluorecence protein —peroxisome
proliferator —activated receptor <vy2 fusion protein and its expression in bone marrow mesenchymal stem
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Key Laboratory of Oral Diseases, Sichuan University, Chengdu 610041, China; 2. College of Life Science, Sichuan
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[Abstract]  Objective To construct mouse enhanced green fluorecence protein EGFP —peroxisome proliferator —
activated receptor PPAR 2, and to detect EGFP-PPARYy2 expression in infected mouse bone marrow mesenchy—
mal stem cells BMSC . Methods Cut the fragment of PPARY2 from the expression plasmid pcDNA flag PPARYy2,
then cloned the gene fragment into pEGFP-C1 and pEGFP-N1 vector. Subsequently, subclone the fragment EGFP—
PPARY2 from pEGFP-CI-PPARY2 into the shuttle plasmid DC315. HEK293 cells were co-transfected with the con-
structed recombinant shuttle plasmid DC315-EGFP-PPARY2 and large adenovirus helper plasmid pBHGlox AE1L, 3Cre
in mediation of liposome. The obtained replication—defective recombinant adenovirus Ad-EGFP-PPARy2 was con-
firmed. Then it was propagated in HEK293 cells. After the BMSC were transfected for 72 h, adipogenic differentiation
was demonstrated. Results HEK293 cells were transfected with the pEGFP-C1-PPARY2 or pEGFP-N1-PPARY2 in
mediation of liposome. The former green fluorescence protein was better than the latter by fluorescence microscope.
The recombinant plasmids were digested and identified. Western blot analysis showed the expression of EGFP -
PPARY2 in witro. EGFP-PPAR~Y2 protein was detectable in the nucleus of BMSC. Conclusion The recombinant
adenovirus encoding EGFP-PPARY2 fusion protein was successfully constructed, which provided a basis for applica—
tion of EGFP-PPARY2 gene to adenovirus —mediated
gene therapy.
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peroxisome T4 DNA NEB
proliferator—activated receptor PPAR N
o PPARYy - PPAR DNA DNA Qiagen
DMEM fetal
N o bovine serum FBS Hyclone Lipofec—
DNA tamine 2000 Invitrogen
enhanced green fluorecence protein  EGFP - EGFP . NC Milipore
PPAR~Y2 Ad5 HRP
bone marrow mesenchymal stem cell BMSC ECL Santa Cruz 0.
DAPI Sigma IX70
N Olympus o PPARYy2
PPARYy N pcDNA flag PPARy Addgene
PPAR~y2 o HEK293
BMSC Cyagen Biosciences
1 AdMax™ Kit D Microbix
1.1
In-Fusion™ PCR Clontech o
1
Tab 1 The primer sequences used in plasmid construction
Ihp
pEGFP-N1-PPARY2 P1 5'-“TTTGAGCTCCGATAAAGCAATGGGTGAAACT-3" 1526
P2 5'-TTTGGGCCCTATACAAGTCCTTGTAGATCTCCTG-3"
pEGFP-C1-PPARYy2 P3 5'-ATCGAGCTCACGATAAAGCAATGGGTGAAACTCT-3' 1556
P4 5'-GAGTTTTTGTTCGAAGGGCCCTCTAGACTAATA-3’
pDC315-EGFP-PPARY2 P5 5'-GAGGATCCCCGGGTACCGGTCGCCACCATG-3' 2315
P6 5'=ATAAGCTTGATATCGAATTCCTAATACAAGTCCTTGTAGATCTCC-3"
P7 5'=CCAAGGATTCATGACCAG-3’ 603
P8 5'-CGATGCTAGACGATCCAGAC-3’
1.2 EGFP-PPARYy pEGFP-N1-PPAR~vy2
pcDNA flag PPARYy o
PCR pEGFP-C1. pEGFP-NI 1.3 pDC315-EGFP-PPARY2
Sac Apa pEGFP-C1-PPAR~Y2
1 600. 4 700 bp 2 T4 DNA EGFP -PPARY2  PCR
Top10 pDC315-EGFP EcoR
50 pgemL™ LB o EGFP-PPAR~Y2
DNA Sac Apa pDC315-EGFP 2
5 In-Fusion 25 C 15 min 42 C
o HEK293 37 C. 5%CO, 15 min
10%FBS DMEM o 50 pg*mL™" o
3 pEGFP-C1-PPARy2 | pEGFP- DNA PCR
C1 N o
o pEGFP-N1-PPARYy2 0 o
Lipofectamine 2000 24 h 1.4 Ad-EGFP-PPARy2 HEK293

pEGFP-C1-PPAR~Y2

DC315-EGFP-PPAR«Y2
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pBHGlox AE1., 3Cre Lipofectamine 2000

0. 10. 50. 100. 200. 400

HEK293 cyto— MOI
pathic effect CPE CPE MOI 4 , 24h 70% ~
-80~37 C 3 Ad-EGFP- 80% o MOI
PPARYy2, 10%FBS DMEM
1.5 Ad-EGFP-PPAR~v2 200 pL. 10%FBS oa—DMEM
2
40 pL HEK293 24~ o 37 C. 5%CO, 1h
48 h 10%FBS oa-DMEM,
Western blot o 1.7.2
1.6 Ad-EGFP-PPAR~y2 Ad-EGFP-PPAR~Y2 -
o 24, 48, 72, 96 h
1d HEK293 60 mm EGFP o
DMEM 70% ~ EGFP
80% Ad-EGFP-PPAR~y2 o 200 pL =
1.0 mL. DMEM 60 mm EGFP / x100%
37C 90 min 4 mL. DMEM 1.7.3 0 BMSC
. CPE 2
50% 10 mL 4% 15 min 0.75% 0
DMEM -80~37 C N 3 4 C 20 min DAPI 2~5 min
7000 g 5 min -80 C o °
3 2 100 mm 3
10 75 cm? 3 2
o TCID50 2.1 EGFP-PPARvy
-80 C o pcDNA flag PPARvy 2 P1. P2
1.7 Ad-EGFP-PPAR~y2 BMSC P3. P4 PCR PPAR~Y2
1526 bp 1556 bps DNA
1.7.1 Ad -EGFP -PPAR~v2 PPAR~Y2 o pEGFP-NI1-PPAR~v2.
BMSC 8 BMSC 24 pEGFP-C1-PPARy2 pEGFP-C1 HEK293
multiplicity of infection 24 h
\: pEGFP~N1-PPARy2% RHEK29341/i; B: pEGFP-C1-PPARy2$:SHEK29341il: C: pEGFP-C1%% $:HEK2934 it
B 1 HEK293iEEFEREMEE GERMAEEME x200
Fig 1 Transfection of HEK293 cells inverted phase contrast microscope  x 200
2.2 pDC315-EGFP-PPARYy2 P5. P6 PCR
pDC315-EGFP-PPARYy2 2315 bp P7. P8 PCR
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603 bp. ' - 3 4
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Fig 3 The protein expression of EGFP -PPARy2 in HEK293
cells
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o MOI 10, 50, 100, 200. 400
A 47"’ S—— Ad-EGFP-PPARY2 BMSC 48 h
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Fig 2 The shapes of HEK293 cells infected with Ad-EGFP- 90% MOI 400
PPARY2 inverted phase contrast microscope  x 200 o Ad-EGFP-PPARYy2
2.4 Western blot EGFP-PPAR~y2 Ad-EGFP BMSC 72 h 0
BMSC
Western blot EGFP-PPARYy2 EGFP-PPARY2
72 000~95 000 o
EGFP-PPARy2 BMSC

EGFP-PPARy2
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Fig 4 The transfection of mouse BMSC by Ad-EGFP-PP ARvy2 inverted phase contrast microscope x 320
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PPARY2

EGFP-PPAR~y2 2
pEGFP-C1-PPARYy2 pEGFP-N1-PPAR«Y2

PPARYy2 C EGFP
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N [57710
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3.3
[91 R
DNA 36 kb 20
80~110 nm",
o AdMaX
i 2 1
pDC315-EGFP
SV40polyA 2 Cre-loxP pBHGlox
AELl. 3Cre El E3
5 °
HEK?293 Cre/loxP

(1]

2]

(3]

(4]

6]

(71

(8]

9

[10]

[11]

[12]

o AdEasy

2]
[e]

Wang T, Xu J, Yu X, et al. Peroxisome proliferator —activated
receptor gamma in malignant diseases[]J]. Crit Rev Oncol Hema—
tol, 2006, 58 1 1-14.
Tontonoz P, Spiegelman BM. Fat and beyond The diverse biol-
ogy of PPARgamma[J]. Annu Rev Biochem, 2008, 77 289-312.
Akiyama TE, Baumann CT, Sakai S, et al. Selective intranuclear
redistribution of PPAR isoforms by RXR alpha[J]. Mol Endocrinol,
2002, 16 4 707-721.
Lapillonne H, Konopleva M, Tsao T, et al. Activation of peroxi—
some proliferator—activated receptor gamma by a novel synthetic
triterpenoid 2-cyano-3, 12-dioxooleana—1, 9—dien-28-oic acid-
induces growth arrest and apoptosis in breast cancer cells|J]. Cancer
Res, 2003, 63 18 5926-5939.
Minguell JJ, Erices A, Conget P. Mesenchymal stem cells[J]. Exp
Biol Med Maywood , 2001, 226 6 507-520.
Cortesini R. Stem cells, tissue engineering and organogenesis in
transplantation[J]. Transpl Immunol, 2005, 15 2 81-89.
Conrad C, Huss R. Adult stem cell lines in regenerative medic—
ine and reconstructive surgery[J]. J Surg Res, 2005, 124 2 201-
208.
Roorda BD, ter Elst A, Kamps WA, et al. Bone marrow—derived
cells and tumor growth  Contribution of bone marrow —derived
cells to tumor micro—environments with special focus on mes—
enchymal stem cells[J]. Crit Rev Oncol Hematol, 2009, 69 3
187-198.
St George JA. Gene therapy progress and prospects Adenoviral
vectors[J]. Gene Ther, 2003, 10 14 1135-1141.
Sharma A, Li X, Bangari DS, et al. Adenovirus receptors and
their implications in gene delivery[J]. Virus Res, 2009, 143 2
184-194.
Ng P, Parks RJ, Cummings DT, et al. A high-efficiency Cre/
loxP-based system for construction of adenoviral vectors[J]. Hum
Gene Ther, 1999, 10 16 2667-2672.
AdMax HCV

, 2009,

Core [J].
22 6 552-555.
WU Dong—yun, WANG Zhan—hui, ZHOU Xiang—jun, et al. Con—
struction of recombinant adenovirus vector with HCV core gene

by AdMax system[]]. Chin J Biologicals, 2009, 22 6 552-555.



