Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2018.19.9.116
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 19, No. 9 pp. 116-123, 2018

Zygote arrest 1 FRAF Wol(g.2540T>C) % FF A Y] 534
S4ste] dwy B4

1,3 R=13 =1 x 1 1 1 o2 o 1* Lts93
olojzl®, mES", £, FEfE, UKL, UV, RS, TSN, UL
'SEIIEY 2HSAS YT} ST SUMHIISIS SEAIADEE,
B2 SYMTEANS HAst}

Association with Kinetic Characteristics of sperm in Duroc Boar
and the Zygote Arrest 1 gene Polymorphism (g.25407>C)

Mi Jin Lee"”, Jun Ho Ko, Kyu Ho Cho', Tae Jeong Choi', Yong Min Kim',
Young Sin Kim', Dong Il Jin’, Eun seok Cho", Nam Hyung Kim’
'National Institute of Animal Science, RDA, Cheonan-si, 31000, Republic of Korea

2Depmtment of Animal Science & Biotechnology, Chungnam National University, Korea
3College of Animal Resource Sciences, Chungbuk National University, Korea

o] FHE A 258 54 9 A9 234 Fol ofsiA AFH) o]H ATEelA A FH A
ol-g3te] Algro]l Ao Fd3ly] Wit eapk Frh Hell= olek VIHS HstuA EAAYETH

} ol Aol tiFEaL vk ZARI FHARE HFEE %] o} Wde] FFE WX E FHAR
AATE Az} A At WEEo] QA gtk B A Z4ARI fAke] SNPS BAsta o] 253
o ARAFE FHEIGTh SNPS B4 2 dAzky 418 slaal 75 $HA] 10579 A2 HE 5% DNAR
ZARI 5779 AA 714G EA4E AN, 10559 Ao 58y A8 BAsth 1 A3, Z4RI19)
A 25407 T Ago] C2 W3E = RS A6t I, ZARI SNPE] F-AAE S B8 A3} major allel S T Ao
] minor allele> C2 AL Z4ARIS] FHAH 3 HAo] 584 EAze] A 4 A3 MOT (Motility)
(p<0.01)9} VSL (Straight-line Velocity) (p<0.05)°l4] <1221 to]7} yebstt. mdh 5384 543 ZARI SNP<
B s S ul, T alleles 7F7l 4418 0] C alleled] H]3] MOT9 VSLS #AaAl7lE Aoz RSN welA C
alleles 7F =17} A9 o] MOTS VSLoA © £& o2 et olejeh AR5 53 Adg Ailkehe AAE
s AR A 7YY VZARR &4 - IS Ao Algdrh

2 -z 1 1S o ot kO
o2 W 2
S22 o o JQ
o
i [
ot
=)
>~

=

Abstract The sperm quality is determined by the kinetic characteristics and acrosome integrity of the sperm. In the
previous studies, analysis of semen quality had large errors because those experiments by using microscope had been
conducted by people. In recent years, the molecular biological methods have been newly developed to complement
the previous techniques. The ZAR! gene is known to be a gene that affects early embryonic development in
vertebrates, but there is no study of the association with semen. In this study, we analyzed the association between
the kinetic characteristics and ZAR! single nucleotide polymorphism (SNP) genotype. To detect the SNPs, we
performed sequencing using genomic DNA from the whole bloods of Duroc pigs. We identified an SNP in the ZARI
gene g.2540T>C. ZARI SNP genotypeing in 105 pigs revealed that the major and minor alleles were T and C,
respectively. After we analyzed the association between the kinetic characteristics of sperm and the Z4AR! SNP
genotype, we found a significant association in MOT (p<0.01), VSL (p<0.05) of the kinetic characteristics in the
Duroc boars. It was confirmed that the boars with T allele were lower in MOT and VSL than C allele. Therefore,
pigs with C allele are judged to be better at the MOT and VSL of semen. Based on these results, ZARI SNP
genotyping may be a useful molecular biomarker to improve semen quality by applying molecular breeding
technology.
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Table 1. List of primers used for Z4AR! gene sequencing

Region Primer Tm (C) Size (bp)
F 5-AACAGCCAACGTTTTTCTGG-3'
5'UTR 58.1 545
R 3-AGCAGGATTCCAGCAAGAGA-5'
F 5-GCCGACTACCTCCACAGCTA-3’
Exonl 54 370
R 3-CTTCCTGGAGGGTGTCGAG-5'
Exon2 F 5“CCAAGCTTCTGAGGTGAAGG-3' 03 i3
Exon3 R 3~TGGTCAGAAGGTTTGGGGTA-5' ’
Exond F 5-TGGTCAGAAGGTTTGGGGTA-3’ % 635
3UTR R 3~ AGAAGAGAGTCTGGAGGGGC-5'
Abbreviations : Tm; Temperature, F; Foward, R; Revers
2.3 Genomic DNA 22| 3. zn} 90 pEt
Genomic DNAYE F2 10559 g Hol|A Wizard
3.1 SNP EMY I QEXIE 24

Genomic DNA Purification Kit (Promega, Madison,
WI, USA)2
solution, protein precipitation solution, isopropanol,
DNA rehydration solutionS AFE-3led #A|32A1e] Az

o sttt

cell lysis solution, nucleotide lysis

2.4 PCR & |TxtE &4
Polymerase chain reaction (PCR) &3 distilled

water 13.3p0, 10X buffer 240, Spmol primer 24,
2.5mmol dNTP 1.5x(, 1.25 U DNA polymerase (Genet
Bio, Chungnam, Korea) 0.2x(, 100ug DNAE A3}
F 2002 A Z3SITE PCR 2212 95T 5% ©]$ 95T
30%, A2 primer (Table 1)¢] Z42he] &% 30%, 7
2Tl 3025 HHEste]l F 400 AAskGlaL o] F 7
2T 5%, vpATeR 4T Basiginh 97149 24

fe]

=

$13te] Big Dye Terminator Cycle Sequencing
Ready Reaction Kit V3.0 (Life Technologies Corp.,
Carlsbad, CA, USA)9} ABI PRISM® 3730 Genetic
Analyzer (Life Technologies Corp.)E ©]-83} 7|4
o #4& 31931, SeqMan program (DNASTAR Inc.,
Madison, WI, USA)S ©]€3}49 Single Nucleotide
Polymorphism (SNP)S Hlalstal +dA18-& AA 5T

25 SHEAM

B to) o] BAE4]L SAS 9.4 Package/PCE ©]
&3lo] a9tk GLM 24 23 A 3=+= TYPE I
AHTEE ol g3t Ak FAE STk Froeee 5%
2 44L& sk
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BAe FA% A9, Z4R1 F33449] SUTR, Exon 1,
Exon 2, Exon 3, Exon 4, 3'UTR W SNP< BHAsait).

71 A3 exon 39 g elA g.2540T>C SNPE 17) 7
Z3k9th o] SNP2 75 A4 @=¥ SNPEA
coding 4ol 235 0] o]tk F5 A 105F o
OB ZARI AR A A A, fH4Y
M=o} thd 44k B Table 20 #A1&F3AT}. Z4R]
o] §-AAA ] ¢.2540T>C SNPol & Fxx8 ¥w=
= TTE 14%(155), TCH 32%(345F) L CCH 54%(56
F)E CCHol 7P A vebd 3, TTHo| 71 WAl
velstth dig4dake) Rz T gidf-31471 3%, C
FAATE 7% C WA T o g-f-3d451 0 =4
YERSITE

Table 2. Genotype and allele frequencies of
polymorphisms in Duroc

Frequency

SNP marker:

SNP genotype (n, %) SNP allele (%)

T
(15, 14)

TC
(34, 32)

CcC

22540 T>C (56, 54)

TG0)  C(70)

3.2 SNP ErM

= THA 105
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Table 3. Association between porcine ZARI gene of
2.2540 T>C and liquid semen traits

Traits T T e value
(n=56) (1=34) (n=15) P
MOT 76.85 78.86 87.26
*k

(%) +8.99 +7.56 4385 00001
VCL 58.85 59.99 69.79 0.0816
(um/s) +1648  £1742  +1624

VSL 24.74 27.03 29.43

*

(um/s) +4.71 +7.44 +6.14 0.0172
VAP 40.79 43.11 48.22

(um/s) £10.03  +11.62 1179 0.0637
LIN 47.81 50.14 46.76 04109

(VSL/VCL)  #8.75 +10.75 +8.70 '
STR 62.22 63.51 62.10 0775
(VSLIVAP)  +8.83 +8.96 4831 :

BCF 523 5.06 5.89

(Hz) +1.54 +1.50 £1.43 02154
ALH 2.44 2.44 2.92

(um) +0.82 +0.87 +0.77 0.1246

Abbreviations : MOT; Motility, VCL; Curvilinear velocity, VSL;
Straight-line velocity, VAP, Average path velocity, LIN; Linearity,
STR; Straightness, BCF; Beat cross frequency, ALH; Amplitude of
lateral head displacement

*#p<0.01, *p<0.05
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gene (Benl and Cail)9) SNP 270(170G>A4 2 332G>A4)
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