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SUMMARY

This study was performed to investigate the relationship between Heat shock protein 70
(HSP70) gene polymorphism and in vitro fertilization(IVF) embryo development in the pigs. The
single strand conformation polymorphism(SSCP) genotypes from HSP70 K1, K3 and K4 PCR
products were detected different patterns. In cleavage rate of oocyte fertilized in vitro, HSP70
Ki-AA genotype(73.1%) and KI-AB genotype(62.3%) showed significantly higher oocyte
cleavage rate than HSP70 KI1-BB genotype(49.3%)(p<0.05). And HSP70 K3-AA genotype
(72.4%) and K3-AB(62.2%) also showed significantly higher oocyte cleavage rate than HSP70
K3-BB genotype(49.1%)(p<0.05). The IVF embryo development of 2-cell stage according to
HSP70 genotypes of sperm and pig breeds also showed a significant difference. The number of
embryos developed to 2-cell stage in Landrace(28.8) and Duroc(29.8) were significantly higher
than in Yorkshire(10.9)(p<0.05). And also HSP70 K4-AB genotype group(29.6) higher than
HSP70 K4-AA genotype group(10.6)(p<0.05). However, the number of embryos developed to
blastocyst stage did not showed significant differences among breeds as well as HSP70
genotypes. These results suggest that in vitro development in porcine early embryos may be
affected by HSP70 genotypes and breeds. -
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Z 2] 2 g (swine major histocompatibility com-
plex, MHC) class[[ %22 7 ¥ tHRothschilds}
Ruvinsky, 1998). o] f-AA}= 72 U 29 2%
Wzt 2 A AWA dud Bujo] Bl
o, #7222 DNA HelIAE 717l "A= &
= dste] ot AeA ddge] HojA HA)¢
A qAFE A3E 7HAE AoE F5H
tHHuang 5, 2000; Huang %, 2002). &3] ~E 7|
2 gidEe o 2 Axd A} g 948 AT
£ Z(heat shock cognate; HSC70) +AE 2 el
o, A% 2EH AV ASHE AEF, o 9 i
A Yol HSP 70 ¥1] & F=3tHLeung 5, 1996).
3 HSP= M2 @48 polypeptide®] 47421
7] #(folding), 2 FHassembly) L o] Z(transport)<
e 3kA Bk FuHEAH(chaperone) A 2% o
g 3l dufd FZo]tiMinowada$l Welch, 1995;
Morimoto, 1993). HSP¥= Exz}eke] uwlz} 20~30
kDa, 50~60 kDa, 70 kDa, 90 kDa % 100~110
kDa¢] 57} o2 BHY & gow, o|% HSP70
2 ZEHAE T F TRHOE HEH 2
ddch A Mo 2= 3R] A o
HSP7t frEHo & 2EAME M2/ A&
T A B3Agg sith ol MERLEY S8}
H EZ=7F<xKheat shock factor; HSF)7} TAB
(TATA binding) ¥} ZolA I & T E(promo-
ter) DNAS] &4 7] Aol A3 ste] RNA T3
EA&d o8] HSP /AR A} o] f izt 1
A2 2E7t T Wl W HSF&= o o]
promoter®t ZA§3Lx] 23 HSP F-H Ak} A=
FAAD ol # FES YA AT 2N
8} (homeostasis)©] FAIE 1 AEH A Abe]of
M= AT AFEHe) 715z 9 cKNishihara 3,
1998).

7tEoA A - 2o AU YT 2
S AZFET AEFW EA4F FEANA 5o
A I @z o A AE Yo,
gago] FAH o P4, B 27 £
o AHH FdFE F= ALE oA HAlliston
5, 1965; Ealy &, 1993; Edwards$} Hansen, 1997).
Morange 5(1984)& GdEA L wd tALE
T8+ 3, Edwards2} Hansen(1997)2 A=A & dt
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AE¢t 24 E 715 E hatched blastocyst THA 712
HSP70 & d & FA A vl 54 £
Aw AgA A HSP70 31 HSP72&= A HAA
gk HSP60, 70 2 90 HAM/-AAL ZFEL 8A 27
Z2 untE7|oA FRACZE WYL S BT
3t tHMirkes, 1997). King S(2000)2 blocking
stage ©]% HSP60z} HSP72¢] S50 8 FA @9
st E37t A1zhE ) el HA]) A dAg
glste] WoAol Zrhatty stk olgd Aw
= R e] Z7] uj ZA] A HSP60 2 HSP729)
Z-go] A AL S stk o) 7ol
TAHBAME 27] v Lol = HSP gl o] &
AEE F02 FAHEAT DNA fd7e) o4
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2.DNA &

A 9] genomic DNAE o) & ydA ZROF
8 F23 Ak HA Y2 453 A el
¥ 10mL 23 FE 33t 3,500rpmo) Al
1587 94 29 F 98+ 5 300¢LE 1.5mL
micro tubeoll &7t} 0.14 mole] NH,Cl &8 800
pLE ol 83F AIAZ F 3,000rpm A 15
B2 AR AEZE AAANAT. =57
M AHR GaAE 23 02gS AAAA7 B 2
ZpAbEroll A B4 3le] 0.06g2 1.5mL micro tubeo]]
271 ¥ 600¢L PBS &9o= 527t g &
3,000 rpmell Al 15% AAEeste A2TE A
Ak e W T AE 2 da 23 FEHA
400 4 L% buffer(10mM Tris-HCI, 400mM NaCl,
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2mM EDTA), 504L9 10% SDS % 10xLe¢]
Rnase(20 1 g/mL)E 7} 37TColA 1217 wiiek &
ThA] 5 L] proteinase K (20mg/mL)E H7}3l
55TolA 6A1ZF wiFst gt wloke] EUH Y
2] 6M NaCls ¥ A3 Atz T &
12,000rppm e 2 1587+ AR} ste] AF59d 400
#LE 15mL Fre syt 48 Frd
800 #L2] 100% ethanol2 Yo] DNAE &2 A7)
3, 70%] ethanol 300 LS Po] DNAE A A3}
Sk A4 ¥ DNAE AZX F 50412 TE buffer
(10mM Tris-HCI, pH 8.0 1mM EDTA)el| 23 A|A
AEE FE o 7hx] -20C YET Bastch

431§ DNAE 33 S/ ol & 209 34
% spectrophotometerE ©]-&3}e] DNA & FE
2 260nm¢} 280nm FF LA =23l OD260 :
0D2809] H|7} 1.5~189 L& 7}X= DNAE
A€ sted ARG vk

3. PCR & 8SCP

sjA] HSP70 A& PCR ©|& FFA]7]7] 4
S} primer= GenBank{accession No. X68213)¢] De-
zeure 5(1993)0] i_ltﬂ- cDNAd| A3} 290~
2,041 99 Yol Jin S(2005)°] 4A 3 HSP70
K1(290~512), HSP70 K3(830~1424)3} HSP70
K4 (1363~2041)E o] &3}¢ct PCRE =Zglo|H
o] Az =+ wlo) 2o} (Bioneer Co., Korea)
o 9|23t o] FojFtt HSP70 K1 Zgtold ¢
7| €L Forward 5-CCC TGA ATC CGC AGA
ATA CC-3', Reverse 5'-TAC GCC TCC GCA GTC
TCC TT-3'o]5y HSP70 K3 =Zgoly ¢7&=
Forward 5'-ACT TCA TGG AGG AGT TTC G-3',
Reverse 5'-ACT CCA GGT TGG TGG TCT GAA
TAA G-3'o]3, HSP70 K4 Zzlo]m @rjxde
Forward 5'-GCC ACC ATC CCT ACA AAG -3,
Reverse 5'-CCA TTT AAT CAA CCT CCT CA-3'
o] 2tk HSP70 -AAE F#3}7] 9% PCR wh3-
E 7A L 50ng2] template DNA, Zz}o]w 2z} 10
pmol, dNTPs 2} 50 #M, 10x reaction buffer 712
3L 1unit9] Taq polymerase(Bioneer Co., Korea)S
S3teted #EF volumeo] 25 uL7t HEF sto] A
Alstgnh wHSZALS PCR System(Gene Amp.

9700, Perkin Elmer, U.S.A)S A}-2-3}] Pre-dena-
turation 94C S¥3} Denaturation 94°C 30Z%, An-
nealing 56 °C 30% @ Extension 72°C 30%E 303
vhE 5 Post-extension 72°C Smin® 2 ¥H8-&
239t 23 PCR AHEE -20To RAsiH
x| SSCP Aol o] &HAT

SSCPE 432 PCR AE 5uL$ 2xloading
dye (95% formamide, 0.05% bromophenol blué,
0.05% xylene cyanol) 5 #LE &E§3led 95T ol A
387 € WANZ v ZuE g8 587 9
Z}A| 7t} ReannealingS 43 denature® DNA
A8 30 % MDE(Cambrex Bio Science Rockland,
Inc.) A2 ©]& 300VE A71%9%E % Ethidium Bro-
mide (EtBr, 2 #g/mL) ¥2)& A A3l DNAS| ¥
o]y FE& ATt

of¥

Aot AHHEE A H200A 22~25CT7HA] o
2A)17bell AR MM 3] FAAA 15SmL A g ol vt
ol F2 BAE 1,500rpmel| 4 1587 A4
F AENe AAST AR AP ol
st

FARZAL olsh (1999 el we
lactose-cgg yolk(LEY)S ol &3tiew, 842
£ AAY F99L 12 SAEZA(lactose hy-
drate 11.0g, egg yolk 25.0mL, distilled water up to
100.0mL)o. 2 = 3)A =9 2/37F =5 H7)et
o AAEE7} 1.5x10°mL7t HEE E¥s9)
12} HEA0 2 34 & HAl AL XA X|(FHK,
FA 112, Japan) WA 5C7F 2 wj7t=] 2417 5
¢ Wzt & 23 &7 B Ed(lactose hydrate 11.0g,
egg yolk 25.0mL, glycerol 6.0%, orvus es paste;
Nova Chemical Sales - USA 1.0%, distilled water
up to 100.0mL) 1/3EZ& 432 }yo] 158 7}
Ho 7 At FHE glycerol TR 2.5%, B
AFEE 1L0x10/mL7t HE5 it HF 34
H R ob& 5ml maxi-straw (Minitiib, Gmbh, Land-
shut, Germany)ol] F¢5t1 Y22 F& FE€& &

YEFAR Tk Cryogenic-vial(Corning, Cambridge, MA
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Ol

02140, USA)S o] &sld =% ot
glycerol H& T AP E2 mjz} A D4 FH
A Sem@olx FolAM 2087 FHEAAZ F
=196C AA AL ol A5t EaFstch A
o] gl WA A RE Maxi-strawE 7 o]
53°C water bathol] A 45327+ g3istn n)g] Fu)d
80mL BTS R ZEN(25C)3 3]48te] AL&319t)

P 3 2A17F E)

¢

5. LHEBO| AF X Huiet

AN TEEE SR EREH dAE AH
ste] 30~34TC2) AE)A Dol gl 1A7F o]ulof
Az gntalgct ukd dAhE P A
d42 28 A OF 70% AELER did
XHE £5% F A7 2~6mm F7)9] GERR
E] 18guage FAlulEo| B3g FAZ|Z dEA S
Fdstd mAds GAE APk A A s
oAl YAl 27t #Usly M xdo] gAF ATE
AWale] Lok NCSU-230 2 33] A& £
Aok ol2a gt dEete] Agu|oke NC
SU23& 7|2 w|<kel o2 37 10IU/mL PMSG, 10
[U/mL hCG, 10% pFF 2 0.57mM L-cysteineS 7}
g ufjorol-S plastic petri dishol] 50 £Le] 442 vt
Eo] mineral oil2 FB35}7 5% COy, 39 T &% =
Agtol| A 2F 2T 10709 dEHE gof 20~224]
2ot 12} whokatgth. 1 F hormoneo] Tf-E|A
& NCSU23 djjekeio & 33 A1 & 20~22A|7F
ot B Al 23 Y5l dAlsA:

oo

(]

)

ofi &

6. A2+

AAFPE A AAe FAFAE F3) st
1SmL FHo| AAF FFe] PBSE F4sto
550goll A SE7ZF fA4E-2 S 23] HA ST A AL
9] A& 2mM caffeino] g-GF mTBMH] g2
2 13 AASIT 1527 CO, wiek7)o) A swim-up
& ANEEeH, 48 AT Hd HEFEFEE
1x 10%celymL2 ZAskgich HAgd FA-L 200 L
drop2 A zsle] AdAEE FEFE FUsA
AN FAE 3T 6A17HES FALS A%
% mTBMOZ 23] o] Aol the NCSU23 )
o2 KA A WA A o, A7 vt A
A gl S wEskA

A

Hr

7. SHEHA

B Ao A8 A5 st SAAEE SAS (1995)
program$ ©|83}od, GLM(General Linear Model) pro-
cedureE Z-&3le] 7+ QR FH AR X|(Least
Square Mean)E F43l {25 AASIATH

24

X oAl HSP70 42ke] &4 9 9He)A PCR
2HE-g SSCP #4938 A ohE A2 Fig. 13 2ot

W49l &5 DNAo] tigh HSP70 #4234
IVF 57 2e) Bahg 70e| BT Table 19] Ve
o} A e dae HSP70 fAXFH e
AL)FA FH % BEE-2 HSP70K12] PCR 4HE<l
A5 AAB(73.1%) 3 ABE(62.3%)°] BBE(49.3%)
Hoh ooz 2 BE8S Ht(p<0.05).

AB Ah AB BB AA AB AB

(1)

AB AA AB BB AA AB AB AB BB BB

(1b)

AA AhA AB AA AB AA AA AB

(le)

Fig. 1. PCR-SSCP polymorphisms detection of HSP70
gene for (1a) HSP70 K1(223bp, 290~512), (1b)
HSP70 K3(595bp, 830~1424) and HSP70 K4
(679bp, 1363~2041).
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Table 1. Effects of HSP70 K1 and K3 genotype on
embryos cleaved after in vitro fertilization
using frozen semen in the pigs

No. of No(%). of
Geno- No. of oocytes oocytes
type  heads inseminated cleaved
(LSM=SE) (LSM+SE)
HSP70K1
AA 4 36254899 26.25+6.51(73.1)°
AB 7 4243+6.80 26.43+4.92(62.3)°
BB 11 27.09£542 13.36+3.93(49.3)
HSP70K3
AA 4 36258946 2625+6.85(72.4)
AB 8  38.00£6.69 23.63+4.84(62.2)°
BB 10 29.1045.98 14.30+4.33(49.1)"

*® Value with different superscripts in the same column
are significantly different (p<0.05).

%3 HSP70K3¢] PCR A& % AA% 3 BB 9]
282(72.4%9} 62.2%)°] BB(49.1%)BTiE &
HoB ESTHp<0.05).

FEF2] HSP70 f7At3 o] IVF A 2o g
9ol ux]= &3} Table 20 UeEbiTh A 95A
o) wgoa Z2REe 290& HY FEWHE
2-cell ©A7bA)+= Duroc(29.8)3} Landrace<(28.8)
o] YorkshireZ(10.9)Ht} FolFHoz EZAHp<
0.05). Lz} wl) vt 7)(Blastocyst) THAI7}A] wlj g
FAT AN e FH Jole gl HSPT0
FA 8 M= HSP70K19] PCR 2+ AAY 3
ABHo| I A AAXES wirdel = 2
o]% Holx eskt) HSP70K49] PCR 4HES] A4
= AAY 3 ABE 9] 27) FAAE T gRIEY, &
7] Hpgg 9AQ) 2-cellZhX)E ABE o) 296702
AAF Y 16671 Rt FoH o2 F3ko1H(p<0.05)
Blastocyst FHA|d| A= F2& < xtol7} giich

Lo

A 72} HSP705-%12ke] 54 % PCRAFE | o &
TEdgM o7 DNA A wE Ay
o Wiwgg HEH}ACH

Favaiter(1999) -2 Atg2] HSP70-1 &4 x}oj| A
5% B g Wold ygFAAES KA
BE 3 zfolsh fle-g IS, EF HSPT0-
1A%} HSP70-1C £33 A X A= 7+9] HSP70-1
mRNA %73 HSP ZEME ]3] 2po]7t
glse Hysigch olest A= HSP70-1 £A
e el ZERE o Y-f-dx-E2 HSP 2
of FlRlE A FA atolrt glEE AAT
v2 B3k th Shoichi S(1999)& Ale] HSP
70-1 GAA= exon 1,2 D 3 Jgo g FA o]
9lom drad Ao A DNA 97] Wole] W2 exon
2 9 BB AL(deletion)o] Lo} exon 2 G
o] WA exon 13 3 FPMT BHEH ~EH
2o AEiAY, AW AL Doty By
3}99ch. Huang 5(2000)& HSP70 -31#42] 23]
of mE FR =] A} AL A A3 HSPT0
i Ee) P F/YEF FFE0 FokAl

I, A% AAEel F7ksE, A FEE Eo}

2 H1HARY, Kojima T
(1996)2 FA o] e 7] dAHA I F
A HSP709] HAHE F7/MAA TEE&EE 43S
A stke AL RasgEd, B AddAe
Table 15} 7ol &R =e] HSP70K13 HSP70K3
FARA G W E dEEo] fo]FH AolE HAYN,
Table 2014 A9 HSP70K4 §HA3 o] wE
2-cell FAZMA] W d = FoF ZolE Hyrh
olglet A#E & W TRED FAe] HSP70 f-4
Ao W2 FAe] 27 dadgde 43 0
A AR FEHI QU

3+ Huang S5(2000)2 Landrace, Yorkshire &
Duroc®] FREA] B 53| HSP70 o]
3] o o(p<0.05), HSP70 w3l 2k} A 2152
Zrell = @A 7} R W HSP70 2hd o] whe
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Table 2. Effects of breeds, sperm types and HSP70 genotype on IVF embryo development in pigs

No. of embryos developed to

Sources No. of No. of (?ocytes el Blastooyst
boar examined

(LSM+SE) (LSMSE)
Breeds Duroc 1 401 29.8+7.5° 49437
Landrace 9 2,795 28.8+3.3° 7.0£1.2
Yorkshire 7 1,075 10.94.1° 1.0£1.2
HSP70 K1 AB 4 620 24.6£5.2 4.0+1.8
BB 12 3,373 21.7£2.7 ° 2.9+1.0
HSP70 K4 AA 5 1,268 16.6+3.4° 2.3+1.2
AB 10 2,545 29.6+4.4° 4.6x1.5

® Value with different superscripts in the same column are significantly different (p<0.05).

MAE Fasgol 438 Wolxlvty 33k

3l Favaiter $(1999)2 Algto)l 4] HSP70-1 &
Azre) WolAd hPHAAIP o] HSP70-1 @
BEPo = T vAA GErhy AAT A&

25 o o]Foke] FH W AF7F FYH A
oF & Ao g Alggth

King 5(2000)2 =)= 32| 14 £7] whAol
Al HSP603} HSP72 whujde] w2 HQIstEL
o, o|& Wil o] 7] £ T vt FRHE
AZA Fod 92 gtk Aok a2y Cros-
by 5(1988)2 WY FAH B &7] 1~4 cell TA
e HSPE ®|E3g Tz FAlo] Eubeh) 48
cell THAlNAME 95% FF o= dd o] A
kY e AL ZHT o A 2] 2g
oA W& A3E WA 8] Hete] dAte] AxF
Y 2Ed AN &HAte] S48 3 HSP70 W)
B3 AFE AEHoloF & AR Azt

Fd

M o2

B d7s gxjoa AE# A #&E HSP70 %qu}
o] A IVF A ] wdgrle) Augde
Abst7] Qsted alEg e I Ak e %}D}.
HSP70-K1, -K3 @ -K4¢] PCR A+E-Z X2 E] SSCP
¥4 247 g2A FA=HAh s

Eag AlHo)A] HSP70 Ki-AA(73.1%) 2 K1-AB
(62.3%) F&&- HSP70 K1-BB(49.3%)E.t} #9
2o 2 =7 JeElgthp<0.05). w8 HSP70 K3-AA
(72.4%) and K3-AB(62.2%)3 = HSP70 K3-BB
49.1%)8Ett A2 FUhTHp<0.05). A
Z2E3 A9l HSPT0 FAAF S wE 2-cell
AR Y ALdFEAS widd {8 FolE
B 1} Landrace(28.8)%F Duroc(29.8)9) A 24| £7]
7tA wd" £ATe] 4% Yorkshire(10.9) Bt}
FH o2 EYTHp<0.05). L& HSP70K4-AB(29 6)
o 24 =7 DAZAY widd AT
HSP70K4-AA(10.6)8 Kt} §¢Zo= i%AM(p<
0.05). 18} =] ¥ 9 HSP70 %Z%X}fﬂc&] u}
2 w27t 3 siie % ol =t
olE Ut ol s AFHE EHZ] xﬂﬂ# &
7] WjergS HSP70 §423 3 £330 upehA]

=z
=)0 T
qgs e A

Fe oz ZAH
HI=d
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