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ABSTRACT

The present study was performed to investigate the effect of Hh-Agl.5, a small-molecule chemical agonist of
SMOothened receptor, on the in vitro maturation and development of in vitro fertilized (IVF) embryos in pigs. Oocytes
or fertilized embryos were cultured in a maturation or embryo culture medium supplemented with 0 (control), 25, 50

or 100 nM of Hh-Agl.5, respectively. Although the maturation rate were not different among treatment groups, the

blastocyst formation rate in the group treated with 25 nM Hh-Agl.5 was significantly increased compared to other
groups (P<0.05). While the highest dose of Hh-Agl.5 (100 nM) did negatively affect to the embryo development and
cell number in blastocysts compared to other groups (P<0.05), the apoptotic cell index in blastocysts was significantly
lower in 25 and 50 nM groups than in control and 100 nM groups (P<0.05). The mRNA expression of the pro-
apoptotic gene Bax and the ratio of Bax/Bcl-XL decreased in among treatment groups compared to control (P<0.05).
The embryo quality related genes, Tert and Zfp42, were significantly decreased in 50 and 100 nM groups compared
with control and 25 nM groups (P<0.05). In conclusion, the addition of 25 nM Hh-Agl.5 to in vitro maturation and
culture medium can enhance the developmental potential as well as quality of IVF embryos in pig.
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Table 1. Primer sets for Real Time RT-PCR
Gene Primer sequences(5’ to 3°) Product size(bps) References
F- CATGAGCTCTGTGCAGTGTG
Rnf24 185 XM 003134311.3
R- GGTCCACGGTCCTCCTTACT
F- AGGCTGATGCTATGGGACAC
Rab23 155 XM 001929636.1
R- TCAGCCACCACCTTCTCTCT
F- ACTTTTGAAGGATGCGGAAA
Zfp42 179 AM410991.1
R- CACTGATTTGTATTGGCCTTTG
F- CGCTCCTGAAAGCCAGAAAC
Tert 182 AY785158.1
R- CTGGCACAATCGCTCTCTG
F- CCTTTTGCTTCAGGGTTTCA
Bax 165 XM _003127290.2
R- ATCCTCTGCAGCTCCATGTT
F- CTGAATCAGAAGCGGAAACC
Bel-XL 188 AF216205.1
R- CCTCCGGTACCTCAGTTCAA
F- CTGCGCTCTCTGCTCCTC
Gapdh 161 NM 001206359.1
R- ACAATGTCCACTTTGCCAGA
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a0 2 WE E SMalouit . 2009). T4 Rnp4 tH=A of matured porcine oocytes in vitro. Cumulus-oocyte com-
TT':’ A tH(Malcui Oo, )- 1 o ©° plexes(COCs) were cultured in a 500 x| drop of maturation
(pluripotency) 2 #&e] Qs AR ALRHM, <& R medium supplemented with 0, 25, 50 or 100nM of Hh-Ag
Wtz B Y 26 Bd 5EE Jrlete ARE 1.5. Error bars indicate + SD.
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Table 2. Effects of Hh-Ag1.5 treatment during IVM on embryonic development after in vitro fertilization

Concentrations of ~ No. of oocytes No.(%) of embryos Cell No. in blastocysts
Hh Ag 1.5(nM) fertilized 2-Cell Fragment Blastocyst (Mean + SD)
0 178 108(60.7) 19(10.7) 16( 9.0)° 443 +£9.2%
25 168 115(68.5) 21(12.5) 30(17.9)* 49.6 £9.4°
50 175 111(63.4) 20(11.4) 21(12.0)* 56.1+£17.0°
100 172 100(58.1) 22(12.8) 12( 7.0)° 32.7+5.1°

*® Values with different superscripts are significantly different(P<0.05).

o]d o2 YA e, 25 nM2| Hh-Agl.5 717 SR 2€)
FARAH Ao a3F el Ao g AR F tH(Table 2, P<0.05).
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Fig. 2. Apoptotic cell index in blastocysts derived IVF embryos.
The apoptotic cell index(TUNEL-positive cells/total cells in
blastocysts) at Day 7 after culture. The blastocysts were
cultured in IVC medium supplemented with 0, 25, 50 or
100 nM of Hh-Ag1.5. Error bars indicate + SD.
ab Different letters indicate significant differences(P<0.05).
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Fig. 4. Expression of pluripotency-related genes Tert(A) and ZPF42
(B) in porcine blastocysts. IVF embryos were cultured in
IVC medium supplemented with 0, 25, 50 or 100 nM of
Hh-Ag1.5. Error bars indicate + SD.
3¢ \Vithin each gene, bars with different letters differ
(P<0.05).
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