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Abstract

Identification of osteopontin in milk and in

mammary gland of cow

Advised by Professor Taekyun Shin

Jaeyoun Kang

Department of Veterinary Medicine
Graduate School, Cheju National University, Jeju
690-756, Korea

Abstract :

The importance of milk for the growth and health of newborn
offspring 1s well known. The milk contains immunoglobulin G
(Ig G), Ig A, lactoperoxidase, lactoferin, cytokines, and growth
factors. Osteopontin (OPN), one of the multifunctional proteins, is
secreted by macrophages, T cell, and epithelial cells. Although

OPN production in bovine milk was reported, the precise



expression levels in bovine milk have not clarified. The aim of
this study was to observe the expression of OPN, in bovine milk
during lactation period or bovine mammary glands.

Western blot analysis detected that OPN was expressed in
bovine milk whey and mammary glands. The expression level of
OPN in colostrum whey was higher than those in early milk and
mature milk whey. Immunohistochemistry showed that OPN was
detected in the galndular epithelium and epithelial cells of
intralobular duct of mammary glands.

These findings suggest that OPN transiently high expressed
in colostrum plays a potential role in the immunological

development of breast—fed calves.

KEY WORDS : osteopontin, colostrum, mammary glands, milk
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2000). =83 97 w3 Fo|= immunoglobulin G (IgG), IgA,
lactoperoxidase, lactoferins©] <& # 2t (Goldman®t Smith
1973; Nam ‘&, 1997). %3 /9 Z+rol& interleukin (IL) 18,
IL-6, IL-10, tumor necrosis factor a, granulocyte-macrophage
colony-stimulating factors, epidermal growth factot, transforming
growth factor a, vascular endothelial growth factor % €UT}F3h

cytokines¥} growth factor’} %o <t} (Playford 5, 2000).

FFdel olfol7l% sttt (Korhonen &, 2000).

T dell= ol dellA AREd FEF AHE k= cDNA
microarry s ¥} -2 Hw7|Eo] o Aste] A2 Edo] FFEd] &
, AFE oA cytokine®} growth factor 4%}k

AR A3 24009709 FAAE 21 H A
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H7]% 39t (Nagatomo 5, 2004).
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£ Protein assay (Bio-rad, USA)E o] &3}o] iz Ak 15

ftlo
ol

22!

¥ FAF2AL leupeptin(0.5 ug/ml), PMSF(1 mM),

i

’

aprotinin(5  ug/ml)5 ¢ protein inhibitor’} *¥3%%¥ 40 mM
Tris—HCI, pH 74, 120 mM NaCl, 0.1%% Nonidiet
P-40(polyoxyethylene [9] p-t-octyl phenol)®] bufferol]l A <4 3]

FA8 shlvh #48 § 242 14000pme 2 2023 44 £
ste] A5 AEs 3¢ - SdWAS AHEFsk
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T}A]  nitrocellulose transfer membranes (Schleicher and
Schuell, Keene, NH)& 100V ol 4] 247k %ot A ALA| AT el 4 o]

& 2t¥ membraned Ponceau solution (Sigma Chemical Co., St.

Louis, MO)e=zZ Az < wwzdol FIgits 9 =+
immunoblots A A] 5} 53t}
Osteopontin< gkl s}7] Kl monoclonal mouse

anti—osteopontin IgG (Santa Cruz Biotechnology, Santa Cruz, CA)
(1:1000 3]A4)S 1a &A=z o] g3ttt 23 @A 2+ horseradish
peroxidase—conjugated goat anti-mouse IgG (Vector Laboratories,
Burlingame, CA) (1:2000 3]4]) & A &o|A 60%&7F v A| A =
St Osteopontin™ & HF-8-5 gel stk membrane<- mouse
anti—beta—actin(Sigma Chemical Co., St. Louis, MO)2. 2 'd 4t

S AA dFAEelA AEZEY F5FE sttt A ukgo]
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BN

25 v 5ol &S WA 98] 10% normal horse serum®
2 1A Wb AIHT. 123 A2 monoclonal mouse  anti-
osteopontin IgG (Santa Cruz Biotechnology, Santa Cruz, CA)
(1:400 3A7NE Aol 1AIZEel A RESAIZI % biotinylated
anti-mouse IgG (Vector Laboratories, Burlingame, CA)Z 45%-7F
HES- At} o]o]A]  avidin-biotin peroxidase complex Elite
kit(Vector Laboratories, Burlingame, CA)& 2o A 4587 Hk%-
A FA. 7 GAZE £va PBS(pH 7.4) = 57F 33] 23] Al A gl
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tetrahydrochloride(DAB) substrate kit (Vector Laboratories,
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Figure 1. Histological findings of a cow mammary glands (A
and B). There are gland lobules with alveoli (B, arrowheads)
and large irregular intralobular duct (B, arrow). Hematoxylin and

eosin staining. Scale bars: in A, 200 um; in B, 100 um.



2. 9% 2 FH4%2Y osteoponting AZ

Z2ERRl Ao dfF 2 AR71Y FAxA A osteopontins
skQlsl7] 913kl Western blotting= A A3+t osteopontine ¢
freb Ao WIdMES BHAorw, FAFS ¢F 60kDa
(50kDa¢} 93kDa Ato]) A== vebwth(Fig. 2B). ob&d Fdx4
o A% osteopontine] ##=Itt (Fig. 2B, mammary gland). ¥+
W AlEAEY 5 2 B2 ZFe xolE gstr] fskd

[ I

osteopontin® A = W3 A7l membraned [i—actin A= HHS-A| 7]

Az A5 Wl
A z2 o qut eyt (Fig. 2B).
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Figure 2. Western blot analysis for osteopontin (OPN) in
the bovine milk and mammary glands. (A) Protein component of
milk and mammary glands in 10 % SDS-PAGE. Ponceau
solution staining. Left lane indicates molecular weight standard.
(B) A representative photograph of Western blot analysis of
OPN and [i-actin.
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3. 959 vHA71¥ osteopontin® %ZH H|

o
rx
3

embranes Ponceau @M 3sle] ZE H| 7] YF9 oyl
o] F ol AL 3Helddrt (Fig. 3A). osteopontine HE H|
719l ArellA #FHNe O B °F 60 kDa(50kDast
93kDa Atolol A #z) o]t} (Fig. 3B). osteopontin® ™ wh$-S
densitometer2 A3 Ay 4 T 199 dF (%25) (Fig. 3B,
colostrum) (Density osteopontin ratio/mm2 value [meanSE],
43830 £ 4.605)° 4 ofF ZFgk wkES yEhfilen, 4k $ 154
oA 20¥Atolel A+ (Fig. 3B, Early milk) (5.020 + 1.881)°l A
OPN2 zfHth oude Aas BArh (x, p<0.0001). = §F tf
E A7IY A, 5S4 A 278 Abel o] A+ (Fig. 3C,
Mature milk (a)) (3.637 + 2.137), &4t § 37HL oA 570€E Alo] ¢
A (Fig. 3C, Mature milk (b)) (3.337 £ 0.995), 18] 3L &4 % 6
MDA 870E Atole] A-f (Fig. 3C, Mature milk (c)) (1.880
0.8056)14 OPN2 ZfrHU FoldUdA #Zid Aoz Yyt
(¢, p<0.0001).
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Figure 3. Western blot analysis for osteopontin (OPN) in the
bovine milk during the lactation period. (A) Ponceau staining
shows that loading protein is similar in all lanes in 10 %
SDS-PAGE. Left lane indicates molecular weight standard. (B)
A representative photograph of Western blot analysis of OPN .
(C) A semiquantitative analysis of OPN in the milk during the
lactation period. Data were obtained from three different

experiments and are shown as mean = S.E.
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Figure 4. Immunohistochemical localization of osteopontin
(OPN) in the bovine mammary glands. OPN was detected in the
glandular epithelium (A, arrowheads) and in epithelial cells of
intralobular duct (B, arrowheads). OPN was immunostained in
the milk (B, arrow). No specific reaction product is seen in
sections incubated with non-immune sera (C). A-C:

Counterstained with hematoxylin. Scale bars = 40 um.
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