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ABSTRACT

This study was performed to comprehend the plasma proteins expressed specifically during early pregnancy in
pregnant or non-pregnant Hanwoo using proteomic analysis technique. Plasma samples (0, 2, 3, 4, 7, and 11 weeks
after Al) were obtained from pregnant (P, n=3) or non-pregnant (NP, n=4) Hanwoo, respectively. To evaluate pro-
teins differentially expressed, 2-dimensional electrophoresis (2DE) was conducted. Normalized protein spots were
selected for the significant expression variation deviated over two fold in its expression level between two groups:
Molecular functions of the proteins were DNA binding, protein binding, hemoglobin binding, ferrochelatase and
transporter activity and arylestera, respectively. According to western blotting, haptoglobin was specifically expre-
ssed only in NP group during early pregnancy; however, paraoxonase 1 was highly expressed in pregnant group.
Based on these results, pregnancy was maintained successfully by the activation of specific plasma proteins asso-
ciated with immune system and antioxidant regulation during early pregnancy in Hanwoo.
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Products Corp., Los Angeles, CA, USA)9] 5% H4&
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USA)E ©l-&3t 450 nm °¢¢] ELISA reader(Micro-
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Western Blot Analysis
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buffered salinedllA] F3bd] A&& AAsIGA A& o
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30+ ¢ whE-E fEssivh g AgS HAA
o2 #1387 918t} enhanced chemiluminescent de-
tection kit(ECL kit, Amersham Biosciences, USA)E ©]
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EE Ho]ElE meanststandard deviation(SD) #Ho.E2
HehlATh RE AdE 38] o)) HkE 238 AA Sk
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Table 1. Protein profound list determined by peptide mass fingerprint / common assembly format sequencing analysis
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Fig. 1. Expression of plasma progesterone levels during early pre-

gnancy in Hanwoo.

Spot ID % Accession No. Protein information Pl kDa
1105 14 8i127806631 Ferrochelatase 9.5 47.49
3109 19 gil7547266 1gG1 heavy chain constant region 6.1 36.51
4308 20 11229552 Albumin 58 67.78
PME 5307 18 21130794280 Albumin 58 713
6202 46 gil9581739 Haptoglobin 9.8 11.28
6608 20 gi130794280 Albumin 58 713
8101 81 gi1546981 Golgi adaptor protein beta 1 subunit 9.7 39
8110 46 gil9581739 Haptoglobin 9.8 11.28
1208 14 gil114053183 Paraoxonase 1 5.24 39.82
1305 13 2116980816 Chain C, modified bovine fibrinogen 549 46.55
5106 1 gil 83764016 Prepro complement component C3 6.41 187.18
MS/MS 5110 Same as 5106
5111 gil158138561 Prepro complement component C3 641 187.18
7404 9 gil 77736171 Hemopexin 79 52.176
7409 10 £il 75812954 Fibrinogen, alpha polypeptide 673 66.971
CAF 6106 Rab27a 52 24.86
7107 Haptoglobin isoform 1 6.1 4521

This data was quoted from Kim et 4., (2008).
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Table 2. Functional lists of the plasma proteins identified

Name 3Pt Molecular function
Ferrochelatase 1105 Ferrochelatase activity
4308
Albumin [Bos taurus] 5307 DNA binding
6608
AP-1 beta'=Golgi adaptor 8101 Transporter activity
Paraoxonase 1 [Bos taurus] 1208 Arylestera
IgGl1 heavy chain constant

. 3109 Protein binding
region

5106
5110

Prepro complement component Protein binding

Complement component 3 5111 Protein binding

Hemopexin [Bos taurus] 7404 Heme transporter

Rab27a 6106 GTPase activity

Haptoglobin isoform 1 7107 Hemoglobin binding
6202

Haptoglobin [Bos taurus] Hemoglobin binding

8110
Chain C, The crystal structure 1305 -

Fibrinogen, alpha polypeptide 7409 Blood coagulation activity

+3d @9 344 7l%s(molecular function)$
LR 2% w2 /)54 2§ e Aoz et
(Table 2). 5% DNA binding(spot 4308, 5307, 6680),
protein binding(spot 3109, 5106, 5110, 5111) ¥ hemo-
globin binding(spot 6202, 7107, 8110) 5°] Wgkew, o]
#]o]] ferrochelatase activity(spot 1105), arylestera(spot 1208),
transporter activity(spot 8101), hemo transporter activity
(spot 7404) ! GTPase activity(spot 6106) 502 2lo]
HA

27k A9 EE B4 BojFoz ddsE gz
£ western blotting Ho2 % Ane= ey ¢
Tt Hemoglobin binding¥ ##0] & Aoz B9
heptoglobin®] W& JNTAXE A Tdo| et
A Fgon, MM E AEH o2 Yehls AL
A5 p<0.05) (Fig. 2). whdd] Fatslel #Heo] gl
= AR 477 peroxinase 1(PON 1)2] 7% AT
A Zo] dojue AZIZ ZEF 4~7F Abolol] H-¢]
Ho g ¥ Hp<0.05) olF ¥ FFor ddHE
RAog Jepsth

o F#

&A1 27] deprt dstAl Adshr] A
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Fig. 2. The expression levels of haptoglobin in pregnant or non-
pregnant Hanwoo during early pregnancy. P vs. NP: p<0.05(0~7
weeks); p<0.01(11 week).

Parasxonase 1
(Arbitrary unit)

aftor AL
Fig. 3. The expression levels of paraoxonase 1 in pregnant or non-
pregnant Hanwoo during early pregnancy. P vs. NP: p<0.05(3, 11
week); p<0.01(4, 7 week).

EAY AggAel vl S HEE A "o o
e BAZRE Oge 32 Ee wiE Fol
FH|Eo] A4S T3 FH r|BoE HEH7] wFo|
EAY dde 27 Y FHE oldEsd vl$ T4/3
A7l E 7 vk 3R dd FojA tke] gy
Aol ¥eEoo] 7] wiEe] A e FHZo] oy
R Ao] Aol

FHZ 89 J tdFen EA¥ s gld(@Ry, IgG,
transferin 2 fibrinogen $)EL AAY & Y& AEE
of MEEWAM 84 B d¥EN 5 Ay 358 &
Ag BAY ¢ e WS MY e Ao
(Govorukhina -5, 2003; Steel &, 2003; Wang &, 2003;
Jarkovska 5, 2010}.
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WEeta, 2 2E ztolE ARz AAEeich il
T HYAE Fol A Al xafol what ou o] Abe]
& 2tolg UEMNE spot 177 oA IgG, haptoglobin,
Golgi adaptor protein beta 1 subunit % prepro com-
plement component C3 &< H|YAlwolA ZsiAl L@
3t Zlo® BAMETKTable 1) (7 S, 2008). Prepro
complement component C3(5106, 5110 2 5111)] 7
S4E spoto] FUI A7|edA WHo] HYARE Hs}
(pH)AlA Zfo]7F VA 2 $iX]oAM it Aoz
vebgth ol2]d @42 sig g Akst Fo| o
ot Zew FAI 4 QT ATk o] whlgo] u]
AT ARt ZAéatA ddste A2 veht 27 I
FA1eF ot o] g AAA A gl e F714
7% 4 AAldteiolrt & Aol

HaptoglobinZ 22287 Ase 75e
A lew, i oA haptoglobin FE7F W
DAL o, A S5, Al 2249 &9
AR AE Fol YA AR HIuHIATKoY o,
1996; Burtist®} Ashwood, 1994). Haptoglobine 4171
Y wh3(acute phase response)o| #oj3le Aoz &
4 91 9™, haptoglobin®] %-7}+= prostaglandin®] /3
< At A3}H 02 lymphocytee] 4L ZA8tAl &
o W 7l5g AEATIE R B gt

22+ %7195 A7, haptoglobin®] H]Yalitol A 7
SHAl &t o= Fjlo] HTh ©]E western blo-
tting W o2 A} A A, Fig. 200149 2ol Ual
wollAe dAl 27| skl dE BdstA] Fgkond, v
FATAAE AEHon FatA Hdste Adom &l
HA olHg At dal 271 Ao} glo} 7ke] ¥
AEg S A E Ao A B 4 Q) oY
g A7l ZAZY BlopE 9F EA® Q1o HA A
B oukg 71dE T AASA ¥ES W9r)eH #H
d Sidse] 248 JAlste o] ohdrt AladTh

Paraoxonase-1(PON-1) high density lipoprotein(HDL)
7 A3E ester T EAZMN(Gan F, 1991), k3t =
|(Wiese 5, 1995; La Du 5, 1996)%} low-density lipo-
protein(LDL)®| 4tstabgd o= <Igh #ihsl 2de) Aiks
T2ANE AES e o2 HuHo $iri(Balaksi-
shnan 5, 1998). #< PON-1°| reactive oxygen species
ROS)E 13t &4z 8 AA7} e Fe=E B
auEo] o} AR B R|A]| 2 VFE tsiN #S
W glthMackness &, 1996; Josse 5, 2001; Duy 5,
2003).
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