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Abstract

This study aimed to develop polyclonal antibodies to regional inedible adipocytes of Korean native cattle (Hanwoo) and
investigate cross-reactivity of the antibodies. Patterns in plasma membrane proteins (PMPs) from abdominal and subcuta-
neous adipocytes of Hanwoo isolated by collagenase digestion were investigated using SDS-PAGE. As antigens, abdominal
and subcutaneous adipocyte PMPs of Hanwoo were injected to sheep 3 times at 3 wk intervals for passive immunization,
and non-immunized serum and antisera were collected before and after the injections. Titers of the antisera obtained from
sheep and their cross-reactivities with heart, kidney, liver, lung, muscle, and spleen of Hanwoo were determined by ELISA.
Isolation and culture of abdominal and subcutaneous adipocytes of Hanwoo were performed for analysing LDH concentra-
tion. Based on the SDS-PAGE analysis, specific proteins of PMPs in abdominal and subcutaneous adipocytes appeared
despite rather similar patterns between both adipocytes. At the level of 1:1,000 dilution, little antibody reactivity appeared
in non-immunized serum whereas the antisera had relatively strong reactivity up to the level of 1:128,000 and 1:64,000 dilu-
tion. These findings may indicate that strong antibodies against adipocyte PMPs can be developed using an immunological
approach. Extremely low reactivities of abdominal and subcutaneous adipocyte antisera were detected with PMPs of the
organs. Both antisera strongly reacted with each adipocyte PMPs and showed statistically (p<0.01) higher cross-reactivities
compared with non-immunized serum. In conclusion, these results may indicate that the present polyclonal antibodies
against regional inedible adipocyte PMPs are well developed and have safety in cross-reactivities with body organs. Further
studies on in vivo cross-reactivity and fat reduction of the antibodies against abdominal and subcutaneous adipocytes PMPs
of Hanwoo should be required for inedible fat-reduced high quality beef production.
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S HoE A g Aut] gk So)3AE(NIAS-
H101 2 NIAS-H201)9] in vitro AEM U L NESA &
I AZS 98 Baek(2003)9] ol we} AEui ¥
LDH(lactate dehydrogenase) assayS A5l T},
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EAjake DRo] 9SS S1E 4= AUUATH170.53, 10039,
60.78 2 1324 kDa). o|7] 54 APAZ 4825} o
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FEHo 2 &AL ol B3 =ul(Tume, 1991),
3 ME T2 A T, E7] 2 83 ApAE 4F
1ok Ghulal 2= 74 kDaollA] 79 kDa Z7] Aol F53
o7 EAste FElFo] vksr d#A JArh(Kawai and
Spiro, 1977a, b). B8k, Wk AA|E A9 T
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Z Bo|7] wjidl, SDS-PAGES E3] VJeRd 194 A
WA fEde gz M2 OE dunto g FF
8] A #900) mek Sol7 o Aes B Aol
7Fedt Acs faEnt. sHAIRE SDS-PAGES}T 22 13}
A A7 BelMe ERA A f3dT o
A7) FSAGAE A g o] ztolrt ok
B4 A7l Feph Qlow, BE Roh Ho|
AR o2 H dedow 288 4 e vk 7|A
9] o3& {siMEtE BHot AlEste oA AT 2-
D electrophoresis 52 53 o] @A screening)y’} &
2% Zo =7 AyAHET
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So| el %7t &Y ¥ EFEY| oM AT

m

1) 52 Ho X So| gHlol et

A9 G712 A8t Y8 &Y 1 pg/mLol 3] F
38 1:1,000805-E] 1:128,00080 744 x4 02 31Xt
#]2]g ELISA ZAFZ, 1:1,000:1] 3] Aul&ll 2=]d
T BEARAA| A0 et aEA o] 9UtE WESE A
At A7E vehd Aol

slaulj g3} Xl whE o] ARAREAE AAlE & A
3, FA-FAE o E UYEhd FREE 3| AuEl w2t
FrolFQl ztolE YERI M (p<0.001), 2ol B
9)AQl xtolx YERAATHp<0.001). H§F FAui&3} 2]
71y FEFEE FoHA AoE VERETHp<0.001).
Fig. 264 JteRd ule} o] s FAREA &2 HH
A¥A3} vlwste g BAA AL So] A= -
B Az disl] d FAuj&ell FolHoz &
-3 §ES-8 VFERNSITH(1:1,000001 4] 1:64,0008) &)
Wl E7Al = p<0.01, 1:128,0008] 3]AJujE-o A= p<0.05).
E3] ujdgdgye] S 1:1,0008] o]Fe] 3]qu)L-ofA
Aol Hhgo] TAEA] gkort, BERAY Ao H
$= 1:128,000802] 3] AujE M= HHg-o] ZHR| = ATH
ghe- HBIARAIRE Fo] &) 97F B ELISAH o2
TYeHl SAHHNCH (Fig. 3), EFAYAE SolgAt
ZU3}A 3] Al E(p<0.001), A2 (p<0.001) L B35 Z&
(p<0.001) 25 #2120 Aoz Yehgr} 3¢ Akt
A Bo] Al &9 IsA ARz ol 1:64,0000)
s|Au &7t fFolFo R H& vhEES Uil oy
(1:1,00091 4] 1:32,0008) 3] Aul]&7}12]= p<0.01, 1:64,000
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Fig. 1. SDS-PAGE patterns of plasma membrane proteins isolated from abdominal and subcutaneous adipocytes of Hanwoo
(Korean native cattle). Each protein patterns was measured with the quantity-one program.
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Fig. 2. Reactivity of non-immunized serum and antiserum
against Hanwoo abdominal adipocyte plasma mem-
brane proteins (NIAS-H101) as detected by ELISA.
Means=S.E. (n=6).
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Fig. 4. Cross-reactivity of antiserum against Hanwoo abdom-
inal adipocyte plasma membrane proteins (NIAS-
H101) with abdominal and subcutaneous adipocytes,
heart, kidney, liver, lung, muscle, and spleen of Han-
woo. Means+S.E. (n=6).

e JeE KT B st ch(Kestin er al., 1993). =
Woll e A AbA|Eol] dhal Ak 37} 1:32,000
Hje} s MugoME AT 4 ATk 345927 (Choi
and Lee, 1996), £3] ?_H—-/} 74%-, Ah 1:81,000u12] 3]
AufgoME G7HE A ¢ e FAE AT
3 B3P (Choi et al., 1997). WA 71E2] HaH
gAle) rte} ghes wlams] BokS wl B Afa st

§ B3 R A So] YAT YA thal wS
A8 ARES A FAYL DAY 5 AT,

Hold X4 E0| &AQl EbET| MMM R
EolagA] 4 maA SolgAE o4
@ e by A7 29 EY ELISAHOE SAH3)
ig. 49} 5o VERd wleh 2T} EF Table 1
3} 28 B7) g AT Ase] 45X 0D)F AN
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Fig. 3. Reactivity of non-immunized serum and antiserum
against Hanwoo subcutaneous adipocyte plasma
membrane proteins (NIAS-H201) as detected by
ELISA. Means+S.E. (n=6).
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Fig. 5. Cross-reactivity of antiserum against Hanwoo subcu-
taneous adipocyte plasma membrane proteins (NIAS-
H201) with abdominal and subcutaneous adipocytes,
heart, kidney, liver, lung, muscle, and spleen of Han-
woo. Means=S.E. (n=6).
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o AAE vkt 2t} Fig. 59} Table 20 vFERS vle} 2

)



o 2ba S| TN 657

Table 1. Optical density of antiserum against Hanwoo ab-
dominal adipocyte plasma membrane proteins (NIAS-
H101) with abdeminal and subcutaneous adipocytes,
heart, kidney, liver, lung, muscle, and spleen of Han-

w00

Ttems 3k 9k 27k 81k
Abdominal adipocyte  0.981  0.581*  0.297*  0.147°
Subcutaneous adipocyte 0.662°  0.480°  0.264*  0.144°
Heart 0.152°  0.155° 0.147°  0.063°
Kidney 0.185°  0.147°  0.101> 0.052°
Liver 0.176°  0.161°  0.099* 0.034"
Lung 0.200° 0.146°  0.100* 0.029%
Muscle 0.206°  0.120°  0.096° 0.030"
Spleen 0.182° 0.117° 0.057°  0.005°
S.EM? 0030 0026 0020 0015

Y Optical density was measured at 405 nm using a microplate
reader.
? Standard error of means.
*b¢Means with different superscripts within the same row are
significantly ditferent (p<0.05).

Table 2. Optical density of antiserum against Hanwoo sub-
cutaneous adipocyte plasma membrane proteins
(NIAS-H201) with abdominal and subcutaneous
adipocytes, heart, kidney, liver, lung, muscle and
spleen of Hanwoo

Items 3k 9k 27k 81k
Abdominal adipocyte 1.157"% 0.764°>  0476* 0.221°
Subcutaneous adipocyte  1.233*  0.910° 0.529*  0.211°
Heart 0.158° 0.098° 0.081* 0.015°
Kidney 0.220¢  0.070°  0.032° 0.021°
Liver 0.185% 0.115% 0.080™ 0.019°
Lung 0.238°  0.184° 0.129° 0.105°
Muscle 0.154°  0.095°  0.070% 0.029°
Spleen 0.244°  0.164%  0.076> 0.022¢
S.EM? 0016 0.025 0.031 0.006

Y Optical density was measured at 405 nm using a microplate
reader.
2 Standard error of means
abede Means with different superscripts within the same row are
significantly different (p<0.05)
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Abdominal adipocyte - LDH assay
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Triton X-100
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Treatment

]
=
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. Relative lactate dehydrogenase (LDH) activity releas-
ed from confluent Hanwoo abdominal adipocyte cul-
ture by antiserum against Hanwoo abdominal adipo-
cyte plasma membrane proteins (NIAS-H101) treat-
ment. Means+S.E. (n=4). Values with different super-
scripts are different (p<0.05).

Subcutaneous adipocyte - LDH assay

40

3

Relative absorbance(%)

[l

Non-immunized serum NIAS-H201

Triton X-100

Treatment

Fig. 7. Relative lactate dehydrogenase (LDH) activity releas-
ed from confluent Hanwoo subcutaneous adipocyte
culture by antiserum against Hanwoo subcutaneous
adipocyte plasma membrane proteins (NIAS-H201)
treatment. Means+S.E. (n=4). Values with different su-
perscripts are different (p<0.05).
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