pISSN 1225-4991, eISSN 2288-0178 287
J. Emb. Trans. (2016) Vol. 31, No. 3, pp. 287~291
http://dx.doi.org/10.12750/JET.2016.31.3.287

5 QA 2594 SA4F FE AR ESR2 #3134 w93 A #49
d8d 24
Aed, FRAGY, AFAY, 2R, 224, S5, AP, FAE, ALY, gyad
P EAEY FHE AN QAN FEYHAGN G WG S ke
g S AP} A EY § )

Investigation on Association of ESR2 polymorphism as a Candidate Gene for Duroc

sperm motility and kinematic characteristics
Yong-dae Jeongl’*, Jin-Young Jeongl’*, Soo-Jin Sa'”, Ki-Hyun Kim', Eun-Seok Cho', Dong-Jo Yu',
Jung-Woo Choi’, Hyun-Jun Jang3, Jae-Seok Woo"' , Sungk-won Park™"
'National Institute of Animal Science, Rural Development Adminstration, ZCollege of Animal Life Science, Kangwon
National University, Chuncheon 24341, Republic of Korea, 3C0]lege of Pharmacy, Dankook University, 119

Dandae-ro, Cheonan, Chungnam 330-714, Republic of Korea, 4Department of Food Science & Technology, Sejong
University, Seoul 05006, Republic of Korea

ABSTRACT

For evaluating the boar semen quality, sperm motility (MOT) is an important parameter because the movement of
spermatozoa indicates active metabolism, membrane integrity and fertilizing capacity. Estrogen receptors 2(ESR2) is
involved in estrogen related apoptosis in cell cycle spermatogenesis, but their functions have not been confirmed in
pig until now. Therefore, this study was conducted to analyze their association with sperm motility and kinematic
characteristics. DNA samples from 105 Duroc pigs with records of semen motility and kinematic characteristics [Total
motile spermatozoa (MOT), Curvilinear velocity(VCL), Straight-line velocity(VSL), the ratio between VSL and
VCL(LIN), Amplitude of Lateral Head displacement(ALH)] were analyzed. A SNP in coding region of ESR2
2.35547A > G in exon 5 was associated with MOT (p < 0.05) in Duroc population. Therefore, we suggest that the
porcine ESR2 gene may be used as a molecular marker for Duroc boar semen quality, although its functional effects
were not defined yet. These results might shed new light on the roles of ESR2 in spermatogenesis as candidate gene
for boar fertility, but still the lack of association across populations should be considered.
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S F7F Aol AR IFAY AN E Aiete ANA S A
< F4 F83 JFS vk Iy, A 2EAEE 9
FEAAA HA AFFAE T8 Ve F Svoldt FARNe] FAE AAsts AREA AMSHI AT A
ANFFAL AAufol vaf AWE Fste AFAEL 2 AFoME AdAA e FHo] L2 /MAE AL stde &
el golatm FEIR ] e FHE Fujo FkHAsA A S A7 JYHT dow T FollA HA ] FHA thFgAg
g & 4 AT Maes et al, 2008). S 9] AFFHd BFES I Ao FAL AT AdAdol sl B HI Utk
90%7F Yom F2 AAHNS &85y QutFst =2 (Gunawan et al.,, 2012; Kaewmala et al,2011; Chen et al.,
o] dAHNO S &S FAAL 4 9o AFFA] AA 2014; Zeng et al., 2014; Diniz et al., 2014).
S U3t & 4 Utk SR AN ] ZAL SH L = N 2EZ A 42§ Aestrogen receptor, ESR)E= o] A EE ¢+
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et al. 1997; Saunders et al. 1997; Nie et al. 2002; Zhou et al.
2002; Rago et al. 2007 and Saunder et al.2001). ¥+¥, ESR
beta(ESR2) X A}€] 3554794 97|17} Al A GE ®lol&
Ao F3o A FFE M ATY BT E Y KGunawan et
al., 2012). Aol A ESR2 F-AA= 1H A2 A p22-279] &
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A2 =54 (MOT, Motility)= computer-assisted semen
analysis system (SAIS SI-100, Medical Supply, Korea)S A}-&
sto] sk ATk AN E-S BTSE 8415} 30x10° cells/ml
TER Ut 5ue] AAMES 38CE 7H2H pre-
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4L 43) o4 AT 7 AR AES] AR SEHMOT,

A3, FEE, SAA,

upg 9

total motile spermatozoa, %), A& %=(VCL, Curvilinear
velocity, um/s), A &(VSL, Straight-line velocity, um/s), ¥
o] 54 =(VAP, Average path velocity), 21 ZIA(LIN, e.g., the
ratio between VSL and VCL), ALH(Amplitude of Lateral Head

displacement) & Xl 2534 EAES SHYUC

Direct sequencing 2! SEXIE 24

Genomic DNA &I+ B9 YHoA Wizard
Genomic DNA Purification Kit (Promega, Madison, WI, USA)E
ARG SRS A ZALIA AlFete el WHE €8 MEsd
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= invertingS £33 A7 F, A4 10852 incubation
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solution 3 7}38}3 4 Cell A overnight$t ¥ DNA Al 52 AME-3}
Atk
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10pml®] primer, 0.25mM dNTP, 10X PCR buffer, 1.25u DNA
polymerase(Genet Bio, Chungnam, Korea)$} 100nge] DNAE
FE3tste] 20ule] F-F ol Al Fa AT PCR 271 94°Cell 4]
30%, 64°Coll A 303 18|32 72°Col A 4525 F33tT
DNA Engine Tetrad® 2 Thermal Cycler(Bio-Rad, Hercules, CA,
USA)E o] £3}o] ¥ 35 cycle® PCRS 33tk PCR 53}

F 9149 #4%

¢
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$13le] 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 ©]-&3ted H7IME #4S st
SegMan program (DNASTAR Inc., Madison, WI, USA)S ©] &
3le] SNP(Sngle nucleotide polymorphism)E& H] w3} 72}
FE AAATE 471X EEA N o] &¥ primere ©lH =
o Y9k3li=5"- GACAGCTTCCCTGCAGATTC -3 and 5 -
TTCATCATGCCCACTTCGTA -3’ & A3}t Gunawan

et al, 2012).

SAS 9.13(SAS Institute Inc., Cary, NC,
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Table 1. Means, standard deviation (S.D.), sample size, ranges of traits in Semen parameters of Duroc boars

Traits Mean SD Min Max
MOT (%) 81.91 6.20 64.18 92.36
VCL (um s™) 68.01 15.73 42.13 113.53
VSL (um s) 28.69 6.49 16.43 52.29
VAP (um s™) 46.91 10.99 29.97 79.18
LIN (VSL/VCL) 47.20 8.48 28.61 70.31
ALH (um) 2.88 0.77 1.65 5.59

Abbreviations: SD, standard deviation; MOT, Yielded Sperm motility; VCL, Curve Linear Velocity; VSL, Straight Line Velocity;
VAP, Average Path Velocity; LIN, linearity; ALH, Amplitude of Lateral Head displacement

Table 2. Allele and genotype frequencies of ESR2 polymorphisms in Duroc boars

SNP position Genotype frequency (n=105) Allele frequency
AA AG GG A G
2.35547A>G
(n=79, 0.75) (n=17, 0.16) (n=9, 0.09) (0.83) (0.17)

The number of genotyped animals and genotype frequency are shown in parentheses.

Table 3. Associations between SNP of porcine ESR2 and semen parameters

Gene Traits Genotype P-value
AA AG GG
(n=79) (n=17) (n=9)
MOT(%) 82.61+2.81° 78.504+3.99° 71.8942.28° 0.0482"
VCL(um/s) 69.55+16.65 61.14+9.66 62.1146.53 0.1170
ESR2 VSL(um/s) 28.83+6.76 28.93+5.93 26.46+3.75 0.6469
VAP(um/s) 47.95+11.41 43.08+8.95 41.53+5.77 0.1348
LIN(VSL/VCL) 46.54+8.79 51.63+6.42 47.05+5.89 0.1307
ALH(um) 2.94+0.82 2.59+0.51 2.72+0.44 0.2583

Abbreviations: MOT, Yielded Sperm motility; VCL, Curve Linear Velocity; VSL, Straight Line Velocity; VAP, Average Path Velocity; LIN,
linearity; ALH, Amplitude of Lateral Head displacement.

' Values are expressed as least squares means and standard errors.

® L east square means with different superscripts in the same row differ

* p<0.05
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