£ o T OB ¥ #H BRI /1% TN SRS R K pVASA-EGFP OISR IS
Chinese Journal of Biotechnology

http://journals.im.ac.cn/cjbcn September 25, 2015, 31(9): 1313-1324

DOI: 10.13345/j.cjb.140623 ©2015 Chin J Biotech, All rights reserved

R EEEMHE AR

PVASA-EGFP

FAR, ZRE, AA4%, T4, KaEW

210095

, , , . pVASA-EGFP . , 2015, 31(9):
1313-1324.
Yan GY, Li PZ, Ren CF, et al. Construction of goat germ cell specific reporting system pVASA-EGFP. Chin J Biotech, 2015,
31(9): 1313-1324.

B OE: AHB AT aiee A A m e e e 142, T A A 0 e s S+t DEAD-box Kk ATP 4R #i RNA fi# 7%
B vasa JE N F) B # F F AL 2 9 RGAHE LM ) £ & A de 0 dF 4R IR pVASA-EGFP, @id %75
% KA RT-PCR 7% ¥l vasa 69 £ XF 5L, FIA 5 FRHARMERSE B pVASA-EGFP, JERIRESE L& L F 5
] 77 F 48 % (Bone mesenchymal stem cells, BMSCs), 2 if#l#% & (Retinoic acid, RA) #¥ /5, WEREE R
REORIE AL R IZIREBARG A B, RBERAERE T, Vasa EHARMREWE L EZ AL F
¥H &L, RT-PCR 4R AW vasa KR A3 A%, 10 AL FEHRALRFREST 10 B4, A5 AL
FHERERY, F¥tyvasa AR B FTHERAEE NI HIK, 2L BMSCs 54 4 d RAHF, RAAAEE
RAEEZAERL, RARHMET LF vasa A B B3 T4 693R 4% &K pVASA-EGFP. vA B4R &9, vasa i
B A RE) B F 2R T A KK, P F & A ok AR 4 5K pVASA-EGFP £ 73, %
AT tm ) A FA dm e AL AZ GG B8 ), A T — - JEm) L F BMSCs &) A 74 fm e oAb 69 i A2 424 T 5 e ik

: DEAD-box K% ATP 1R #t RNA %8, BT, £ me, NE8K, FMEALK Faem, L*F

Received: December 15, 2014; Accepted: April 15, 2015
Supported by: National Natural Science Foundation of China (No. 31201802), the Fundamental Research Funds for the Central Universities
(No. KYZ201211), PhD Program Foundation of the Ministry of Education of China (No. 20120097120038).
Corresponding authors: Feng Wang. Tel:+86-25-84395381; E-mail: caeet@njau.edu.cn
Yanli Zhang. Tel:+86-25-84395381; E-mail: zhangyanli@njau.edu.cn
*These authors contributed equally to this study.
(No. 31201802) (No. KYZ201211) (No. 20120097120038)

2015-05-25 http://www.cnki.net/kcms/detail/11.1998.Q.20150525.1038.001.html



1314 ISSN 1000-3061 CN 11-1998/Q Chin J Biotech September 25,2015 Vol.31 No.9

Construction of goat germ cell specific reporting system
pVASA-EGFP

Guangyao Yan', Peizhen Li", Caifang Ren, Feng Wang, and Yanli Zhang

Jiangsu Livestock Embryo Engineering Laboratory, College of Animal Science and Technology, Nanjing Agricultural University,
Nanjing 210095, Jiangsu, China

Abstract: To monitor the trans-differentiation from adult stem cells to germ cells, we analyzed the vasa expression of
goat testicular tissues in different ages and constructed the germ cell specific reporting vector pVASA-EGFP. The
expression of vasa was verified by RT-PCR and immunofluorescence. The vector pVASA-EGFP was constructed by
molecular technology, then transfected into goat bone mesenchymal stem cells (BMSCs) by Lipofectamine 2000. Moreover,
we observed the expression of the vector through green fluorescent protein (GFP). Immunofluorescence results show that
Vasa was expressed in all groups of goat testicular tissues, RT-PCR results show that the levels of vasa mRNA in 3-month
group and 10-month group were significantly higher than that in 10-day group. Sequencing and restriction enzyme results
show that the vector was successfully constructed. After transfection and RA treatment, GFP expression was observed,
which proved the validity of our reporting system. All the results proved that vasa was expressed in different ages in goat
testicular tissues, and the vector pVASA-EGFP is efficient in monitoring the trans-differentiation in vitro, which paves the
way for further characterization and screening of the trans-differentiation of goat BMSCs.

Keywords: DEAD-box protein family of RNA helicases, promoter, germ cell, retinoic acid, bone marrow mesenchymal
stem cells (BMSCs), goat
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Fz1 WHZE=E PCRIIYFTI 1.2.5 pVASA-EGFP
Table.l Quantitative real-time PCR primer sequerlces pEGFP-N1
Primer . o Size
name Primer sequence (5'-3") (bp) pMD-VASA Ase | Sal |
5’-gapdh AACGTGTCCGTTGTGGATCT 157 vasa
3'-gapdh  GAGTGTCGCTGTTGAAGTCG T4 DNA
S'-vasa CCTCCTCCACCTGAAGATGA 199 DH5a
3'-vasa CCATCAAATCTCGTCCTCCT
LB Ase |
5'-oct4 GAGGCTTTGCAGCTCAGTTT 179
3'-oct4 CTCTCCAGGTTGCCTCTCAC Sal |
37°C
1.2.3 vasa pVASA—EGFP
vasa
1.2.6 BMSCs RA
(GenBank Accession No. NR_103807.1)
1
(vasa-F/R) 5'-GGATTAAT
CAGGAAAGGCGAAGGAG-3'/5'-GCGTCGAC
0 .
ATAACCATCAGGTGGAGAA-3' ( 75% 10 min
Ase I Sall ) TIANGEN L-DMEM
10 DNA 1 000 r/min
20 min 20%
vasa-F vasa-R PCR
L-DMEM
(VERITI PCR ABI ) 5
5 mL 25 cm
94 C Smin 94 C 45s 53 °C .
37 C 5% ( ) CO,
30s 72°C 60 s 30 72 C 34
10 min PCR 1 044 bp 90%
1.2.4 pMD-VASA 1:3
T4 DNA 16 'C 2x10*  /mL 24
DH5a IPTG 10 umol/L  RA
X-gal 100 pg/mL
LB 37°C 1.2.7 RA BMSCs vasa
Ase I Sall RA 4d BMSCs RT-PCR
( pMD-VASA) Trizol RA 4 d
BMSCs RNA cDNA
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Fig. 1 The immune-histofluorescence of Vasa in the testicle of goats with different ages. (A) Testicle of 10 days old
goats. (B) Testicle of 3 months old goats. (C) Testicle of 10 months old goats. 1: nucleus staining with DAPI; 2: Vasa
fluorescence staining; 3: the merged.
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Fig. 2 The mRNA level of vasa in the testis of goats
with different ages. a,b without a common superscript
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Fig. 3 Electrophoresis images of vecter construction. (A) 1, 2: RT-PCR product of vasa promoter. (B) 3, 4:
identification of pEGFP-Nl1plasmid using restriction endonuclease digestion; 5, 6: identification of pMD-VASA
plasmid using restriction endonuclease digestion. (C) 7: identification of pVASA-EGFP using restriction endonuclease

digestion.

A Ase |
VASA promoter

Sal 1
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poly A
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5.1kb
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OCT4
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Fig. 4 Vector map and the PCR analysis of RA induction. (A) The plasmid profile of pVASA-EGFP. (B) RT-PCR
results of oct4, vasa, scp3, dazl and gapdh expression in BMSCs before and after RA treatment. The testis served as a

positive control, H,O served as a negative control.

Fig. 5 Morphology images of before and after RA
induction. (A) The morphology of goat BMSCs
passage third generation. (B) The morphology of the
goat BMSCs teated with RA after 4 days.
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Fig. 6 The immunofluorescence analysis of Vasa expression in BMSCs before and after RA treatment. (A, D) DAPI
staining of BMSCs before and after RA treatment. (B and E) Immunofluorescence analysis of Vasa expression in
BMSCs before and after RA treatment. (C, and F) Merged pictures of BMSCs before and after RA treatment.
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Fig. 7 The cell cycle of the gBMSCs before (A) and after (B) the RA treatment.
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Fig. 8 The GFP expression in the goat BMSCs that were transfected with plasmid pVASA-EGFP reporter system
and treated with RA for 3 days. (A) The bight field of the cells and (B) the GFP image of the cells. Goat fibroblasts
were transfected with plasmid pVASA-EGFP reporter system and treated with RA for 3 days, (C) the bight field of

the cells and (D) the GFP image of the cells.
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