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Effects of Genotype of Calcium Release Channel -
Ryanodine Receptor on in vitro Maturation, Fertilization
and Activation of Porcine Oocytes

Ming-Cheng Chen' Cha-Ching Lin' Yi-An Lin' Ying-Han Lee' Yi-Lun Wu'*
Ming-Yi Lin* Wan-Zen Tsai*

1. Department of Animal Science, National llan University

Abstract

The present study examined the effects of genotype of calcium release channel -Ryanodine receptor (RyR) on in vitro
maturation (IVM), fertilization (IVF) and activation of porcine oocytes. All oocyte-cumulus complexes were collected from
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69 gilts’ ovaries and cultured in M199 medium supplemented with gonadotrophin at 39°C in 5 % CO, in humidified air for

44-48 hours. After maturation culture, the oocytes were penetrated with sperm at 10%/ml concentration for 6-8 hours of

incubation or activated at field strength of 1.2 kv/cm, and then the oocytes were transferred into NCSU-23 medium for

another 10 or 16 hours of incubation. Genomic DNA was isolated from gilts’ ovaries and genotypes of RyR were analyzed

by polymerase chain reaction and restriction fragment length polymorphism. Analysis of RyR genotypes showed that 85.5

and 14.5 % of gilts exhibited normal homozygous (C/C) and heterozygous (C/T) genotypes, respectively. No T/T genotype of

RyR was identified. The frequency of T allele was 7.25 %. The results of IVM, IVF and activation showed that the

maturation, fertilization and activation rate of oocytes from all ovaries were 68.2+19.6, 74.3+23.1 and 86.0+14.3%,
respectively. There were no differences between C/C (70.0+15.8, 71.24+23.1 and 85.8+14.5%) and C/T (66.7+24.2, 85.1+22.3
and 86.5+10.4%) gilts (P>0.05). However, the polyspermy rate and male pronucleus(ei) formation of oocytes from C/T gilts
(77.4+31.5 and 52.0+20.0 %) were significantly higher (P<0.05) than those from C/C gilts (56.7+19.7 and 22.4+15.0 %),
respectively. In conclusion, there was few gilts with T/T genotype, and no difference in maturation, fertilization, and

activation of oocytes between C/C and C/T genotypes. However, the polyspermy rate and male pronucleus(ei) formation of

oocytes were influenced by these RyR genotypes.

Key words: Calcium release channel, Porcine oocyte, In vitro maturation, In vitro fertilization, Activation.
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Fig. 1 Gel electrophoresis of PCR products after
digestion by Hha | restriction enzyme in
different RyR genotype. Lane M represented
100 bp DNA ladder marker; Lane 1,2,4 and 5

represented C/C type; Lane 3 represented C/T
type.
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RIEP mmg)rj St B B (P>0.05) o mbjuﬁ

B3 ZYFI 0T OV ERED ST R Y 10.9 ~ 194 = 85.8 =2 86.5% [ﬁﬂ VYA CIT B i
68.2% ;i RyR 3 1] C/C== C/IT 2/ Al ny &k » 2 HEERSS RS 53R 57.0% 25.8% > = CIC ?\1
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BEORS! T BB FEA T RyR T IY AWV (P<0.05) -
Ry N gliz"‘it’[ill‘d“ VTIT > PRI ek S
# 1 RyR H @ ESFE I A o 5 e S
Table 1 The effect of RyR genotype on in vitro maturation of porcine oocytes
S ' ety e e LRk L R
SH ] kEile No. of oocevtes No. (%) of oocytes in meiotic stage
Genotype No. of gilts T Y
examined
GV Mi Mil
cec 12 180 22(12.3+13.4) 31(17.2+14.8) 126(70.0+15.8)
cIT 10 153 14(9.3+13.3) 34(22.1+17.5) 102(66.7+24.2)
Total 22 333 36(10.9) 65(19.7) 228(68.5)
*GV - % é“i'*‘{ﬁl ; M! » Iy TRYEETT ZIH Y MIL s 3T DR ZH 0 5 F’*,4|’[ai§2[’“‘§l@ijﬂ o
* GV, Germinal vesicle; MI, Metaphase I; MIl, Metaphase II..
% 2 RyR H B EBFE I A ot SR SR
Table 2 The effect of RyR genotype on in vitro fertilization of porcine oocytes
! 51
o CAEC B TRERE THE SR il R e
o No.of No.of No. (%) of activated No. (%) of fertilized No. (%) of polyspermic  No. (%) of oocytes
gilts  oocytes oocytes oocytes oocytes with male pronuclear
examined
c/c 20 386 70(18.1%12.9) 275(71.2+23.1) 156(56.7+19.7%) 62(22.4+15.0%)
cIT 4 108 8(7.5+8.9) 92(85.1+22.3) 71(77.4+31.5") 48(52.0+20.0")
Total 24 494 78(15.8) 367(74.3) 227(61.9) 110(30.0)

a b i~ ST H A AT Y H A = FE (p<0.05) -
a, b Means without common superscripts (a,b) in the same column differ significantly (p<0.05) .
TSRS (ORI 1P CORD SRR RN AR 1T
*percentage of actlvated (fertlllzed) oocytes: number of activated (fertlllzed) oocytes /total number of oocytes.
R i F N R AR RS AR oy SR
** percentage of polyspermlc oocytes: number of polyspermlc oocytes / number of fertilized oocytes.
FRGERWG S A L R YR A R R I SRR T R
***percentage of oocytes with male pronuclear: number of oocytes with male pronuclear / number of fertilized oocytes.
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Table 3 The effect of RyR genotype on electric activation of porcine oocytes

. (CALes
. k3 Eﬁ%’r TR
SEYfEE pl f
AL o of  JWEAIekENo. of cocytes (%) of activated No. (%) of oocytes with pronuclear
. examined
gilts oocytes
1PN 2PN >2PN
c/C 13 260 223(85.8+14.5) 84(37.8+15.3%) 97(43.5+13.2%) 42(18.7+16.4)
CIT 4 83 72(86.5+10.4) 41(57.0+15.8°) 19(25.8+3.2°) 12(17.2+13.9)
Total 17 343 295(86.0) 125(42.4) 116(39.3) 54(18.3)

ab [fil— JUFEAEE A S B A 2 B (p<0.05) -

Means without common superscripts (a,b) in the same column differ significantly (p<0.05) .

1PN > = {RUf) + 2PN = /RS o
1PN, one pronucleus; 2PN, two pronuclei.
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