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Abstract: The aim of this study is to identify the express specificity of bone morphogenetic protein 15 (Bmpl5) in
porcine. The pBMP15-EGFP reporter vector was constructed from the 2.2 kb fragment of porcine bmpl5 promoter to trace
the differentiation process of stem cells into oocyte-like cells. We used porcine ovary and Chinese Hamster Ovary cell line
(CHO), mouse myoblast cell line (C2C12) and porcine amniotic fluid stem cell (pAFSC) to investigate the expression and
regulation of this gene via RT-PCR, immunofluorescence, cell transfection, and microinjection methods. We also used
single layer cell differentiation to detect the application potential of bmpl5. The results show that bmpl5 gene was
specifically expressed in the porcine ovary and CHO rather than in C2C12 and pAFSC. In addition, the characteristic of
tissue-specific of Bmp15 was detected on CHO instead of other cell lines by transient transfection. We also detected the
expression of Bmpl5 in oocyte at different development stages by immunofluorescence of fixed paraffin-embedded ovary
sections. Furthermore, microinjection results show that bmpl5 expressed in oocytes at 18 h of maturation in vitro, and
continued up to 4-cell stage embryos. Most importantly, we found that the expression of Bmpl15 started at day 12 after
inducing pAFSC into oocyte-like cells by transfection; green fluorescent was visible in round cell masses. It indicated that
bmp15 has the expression specificity and the pPBMP15-EGFP reporter vector can be used to trace Bmpl5 action in the
differentiation of stem cells into germ cells.

Keywords: porcine, bone morphogenetic protein 15, promoter, gene expression, porcine amniotic fluid stem cell
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Table 1 PCR Primer Sequences
Gene name Primer sequence (5'-3") Size (bp) Tn (C)
AGCTTCCACCAACTGGGTTGG
[17]
LD TCATCTGCATGTACAGGGCTG 285 38
T GCCTCGAGTCCTCAAGAATGCTAGTCAT e .
piop GCAAGCTTCTTGAAAGACTTGTTCAGC
il GTCGGAGTGAACGGATTTG 543 sg
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The underline parts are Xho I and Hind III restriction site respectively, gapdh gene accession No: NM_001206359.1.
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Fig. 1 RT-PCR analysis of bmpl5 expression in
porcine tissues and different cells. (A) Nine porcine
tissues. 1—9: ovary, testis, stomach, liver, muscle,
kidney, heart, thymus and lung. (B) 1-4: pO, CHO,
pAFSC and C2C12.
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Fig. 2 Immunofluorescence assay of Bmpl5 expression in porcine ovary. (A) Primary follicle. (B) Secondary follicle.
(C) Matured follicle. (D) Negative control without primary antibody. 1: Bmp15 staining; 2: nucleus staining with DAPI;
3: the merged images.
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Fig. 3 Subclone and construction of bmpl5 reporter vector. (A) PCR product of bmpl5 promoter. (B) Sac I and
Hind TII digestion of the recombinant plasmid. M: DNA marker. (C) The recombinant plasmid.
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Identification of bmp15 promoter activity in different cell lines after the transient transfection. (A) CHO cells

with pEGFP-C1. (B) pAFSC with pEGFP-C1. (C) C2C12 cells with pEGFP-C1. (D) CHO cells with pPBMP15-EGFP.
(E) pAFSC with pBMP15-EGFP. (F) C2C12 cells with pPBMP15-EGFP. 1: light images; 2: fluorescence images.
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Fig. 5 Microinjection of the BMP15-EGFP DNA fragment into porcine oocyte. (A) BMP15-EGFP in matured oocytes
in vitro for 18 h. (B) BMP15-EGFP in 2-cell embryos. (C) BMP15-EGFP in 4-cell embryos. (D) Negative control in
matured oocytes in vitro for 18 h. (E) Negative control in 2-cell embryos. (F) Negative control in 4-cell embryos. 1:
light images; 2: fluorescence images.
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Fig. 6 pBMP15-EGFP monitoring the differentiation
( 6A) ( of pAFSC into OLCs after 12 days induction. (A) The
6B) ( 60) OLCs. (B) The GFP expression after transient

transfect pBMP15-EGFP into OLCs. (C) DAPI
staining. (D) The merge image.
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