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Abstract

This study has been carried out to examine the characteristics of anti-H. pylori antibodies of milk produced
from cows immunized with antigen of Helicobacter pylori such as peculiarity of antigen antibody, agglutination
of H. pylori strain, stability of antibody against acid, alkali and heat treatments. The molecular weight of anti-
H. pylori antibody measured by SDS-PAGE were turned out as about 50 kDa in the heavy chain and about
24 kDa in the light chain. Twenty protein bands were visualized in H. pylori interacting with anti-H. pylori
antibody which was made in dairy cow by immunization with H. pylori. The western blotting was performed
in order to examine the antigen peculiarity of anti— H. pylori. The results were all 7 antigen substances including
serum, furified serum, whey and furified whey could be confirmed and the major antigen substances were 97,
66, 34 kDa of molecular weight. As a result of agglutination response anti—-H. pylori antibody in whey showed
1/10 agglutination value against H. pylori. In stability test about acid and alkali of antibody, there was 100%
activated at the range of pH 5~pH 10. In stability test about heat, the antibody showed stable condition at
60°C for 60 minutes and comparatively stable condition at 70°C, but reduced activation to 40% after 60 minutes.
It maintained 77% activation at 80°C for 4 minutes and comparatively stable at 100°C for 1 minute.
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T sheep blood agar(SBA) plates AF-&-3le] CO, F%=
10%, 37°Cell 4 2~34 ZtA 2.2 A Fat et Al oF
2.2 X435 g5+ 56°CollA 3082 B84 3417 fetal
bovine serum(FBS)e] 5% A7} MHB(Mueller Hinton
Broth)e ] ol A} 48X 7k EqF A A wjoFsldch AP FF9
A48 v A A 3, Gram¥ A3} urease testZ 3 A A
it

AN A vl 7= 05% formaling- < 2.2 34| 759t &
ZA 312 7) 3 4°C, 4,000 rpm 22 305-7F YAl B8] sl 3]
43}, 3|5 #-& v}A] " phosphate buffered saline
(PBS, pH 7.2)2. 2 33] Al ¥ 3tsict A" &2 dgElA
5%7} sonicate(pulse 20, duty cycle 50)3+e] 3}#+ 667 nmel|
A1 OD=1.00] H =5 & F HA1§ A2 2 AFE-3hga
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ZAbol| A 34kALe]| o] 2% &§-¢ & el (Holstein) 65F
F O 2 HA R o, B3P F 43] AA 3]
At} 12 "3 H pylori %14 Freund's incomplete adju-

vant(Sigma F-5881)2} 1:1 8] &2 -8-3}4(5,000 rpm, 5 min)
g t}e A9 FFolAf A F(scapula)F9 TS 20
mLE 27}t 432 FdEo g \«]——r°1 +5-FAHintramus-
culan)3FAch(11~13). 2, 33} WL 1} | & 25 2
2 33} Freund's complete adjuvant(Sigma F-5506)%
72 vk o 2 WAl FAEkal, 4a; Wl 4l2- 33) WAl 35 Fof

g A H T 10).

TREFEH X 22|

-5 sampleol A A E 2] &l 7] 93l 4°C, 14,000 rpm
2.2 30% Tt dAFeste] Auk-E A A8, rennin (2
mg/L)3%} calcium carbonate(4 g/L)S &3t 5 ¢H7F &4
2 @i 7}kA] 30°Cell A incubationdte] caseing # A Al At}
A H caseine A 294 3,000 rpmo-E 108 FoF YA B
2] sle] AH5- 65 mLell Z3}F ammonium sulfate((NHzx)zSO(x)
35 mLE 7}eted AAA = Ag 33 wrEc A=
w218 horated-bufferd saline(BBS, pH 8.4)¢l F4 ‘1}

2 FAstY FAAZ3

Ho2RH 9 e
Ho2HE FAFE ] Y H A A el A A
& 4°C, 3,000 rpm 22 158 S U4 £2) 354 o)
¥ ¥4 10 mLol| PBS 10 mLE }v& & E3} ammo-
nium sulfate 20 mL-§ & 7}38}4 30~60% &< A A43] 2yt
% 4204 6,000 pm 2 158 Sk YA Bl st £
A AAEE PBS £ A7 A 10 mLE ¥ o}
t}A] £3} ammonium sulfateE 20% = =2 A r}slo] 94l
el F AAEE ARt oA Abd ol 30% E3} am-

o &7
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AeH - nE

sl 99 g 28 of we
o) PBSZ Sa3te] SAIste} Bl

monium sulfate® 7}3k 3 YAl £
3le] 22 FAAE &
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Anti-H. pylori A2 A Y 2&

&9 specific anti-H. pylori A& A A 2 3383}
7] $18l PBSE anti-H. pylori & AE 40 mg/mLE 3¢
% 23 45 mLEA 3G} HE A A £+ Bio-Gel A-15
m Gele] A column(¥ 2.0X25 cm)l| % 2 mL/min®
T A A L fractions 3 -3 th(11-13). 7} fraction®] &
B g 5437 98 OD=280 nmoll A FHEE =
A &}a1, specific anti-H. pylori A& £33}7] ¢ 405
nmol|4] ELISA &# 3} )

SDS-polyacrylamide gel electrophoresis

H. pylori#3} anti-H. pylori 3A1 2] EA& xA}317] ¢
3 BxleF 228 SDS-PAGE(sodium dodesyl sulfate-
polyacrylamide gel electrophoresis)® 38+ t}. 0.5 M Tris-
HCI3%} 10% SDS, 30% acrylamide S &-§-38F 4.0%(v/v) =
7 (stacking gel) & AH&-3}1, 327 (separating gel)-2 1.5
M Tris-HC1#} 10% SDS, 30% acrylamide2 353 10%
(v/v) A& Abg3toack EelAAE shA A 30 ng/ul
(DW)E sample buffer® 1:42 3]A3}e] Z; wellel] 20 uL
4 loading &+ ). Sonicate® H. pylorﬁ" 40 ug/mL(D.W)
£ sample buffer2} 1: 42 3]A43 3 20 uL4 loading3}<3
t}. Marker+ wide range(Sigma M4038)¢} low range (Slg—
ma M3913) F 75 5 uL# loading3tsict. A7|4%F F A
< Coomassie blue2 4 A3}e] A band & E}“ﬂﬁ}‘ﬁ o}

Western blottingoll 2|8t g2le| Eo|M &9l

H. pylori 3+l 2]s] WA= anti-H. pylori A7} 3

ol BolA oz ub-g-dl =5 <ol ] ¢ sl western blot-
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3l A1 22} (4,000 rpm, 5 min, 4°C)3F AEH-E sample
buffere} 1: 4= 34 3ted zF wellel] 20 uL% loading % 7]
45< AAstdct ArldFe] Evbd Fig. 13 2] NC
membrane(Nitrocellulose, Gelman Sciences Co.)9l| transfer
3}od western blotting3F4d ot
12} 3} A (primary antibody )&
< FAE A4
bovine IgG(whole molecule) alkaline phosphatase con-
jugate(Sigma A0705)% 1:30,0002.2 3]4]3le] uk-&-A15
t}. 7]& & alkaline phosphatase substrate% Al§-8te] 3%
B2 A1A X-ray EA A & € s}

Anti-H. pylori Aol 2|8t H. pyloridt ST B3
H. pylori#& PBSZ 405 nmollA] OD=1.02.2 %7 3}¢]
well® 100 uL#) coating ¥ 2A] 2+%-qF Al 2o incubationd}

SHAAS AR @
a7, 2%} 3} Al (secondary antibody)+= anti-
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Electrotransfer to NC membrane

|

Washing the membrane with buffer at RT briefly

|

Incubate membrane in blocking buffer for 1 hour at RT—Rocking

l

Washing the membrane with buffer/0.08 Tween-20X3 times

{

Incubate membrane in primary Ab+PBS at 4°C for overnight

i
Washing the membrane with buffer/0.08 Tween-20X3 times

l

Incubate membrane in secondary Ab+0.08%
Tween/PBS for 2 hours RT
i

Washing the membrane with buffer/0.08 Tween-20%3 times

!

Incubate membrane with substrates for 1 min at RT
i

Developing in dark room (X-ray film)

Fig. 1. Western blotting.
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20% maltose, 20% glycerol, 0.2% ghitamic acid & & 7}3}o]
05 mL centrifuge tubeell 150 uL#® v}++o] o} heating
block(model: HF-21, Yamato Scientific Co., Ltd)2-%. 60°C,
70°C, 80°C, 100°C 8] 135°CeliA] Azt = A2l3 k&
Fig. 29} Z+o] ELISA reader® anti-H. pylori 34 &A%
25 3)51ch,
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ZA 3k ch14).
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Antigen coating (immunoglobulin 96 well plate 100 uL)
4

Incubate at 4°C for overnight

I

Washing (3 times)

J
Blocking: PBS pH 7.4, 5% skim milk
i

Primary antibody reaction, incubate at RT for 2 hrs

}
Washing (3 times)
}

Secondary antibody (bovine IgG AP conjugate) reaction

i
Incubate at RT for 1 hr

i)
Washing (3 times)

{
Substrate solution 100 uL
i
Incubate at RT for 30 min
d
Add stopping solution (3 N NaOH) 50 uL
l

Read absorbance at 405 pyroi
Fig. 2. ELISA (enzyme-linked immunosorbent) test.
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Fig. 3. SDS-PAGE patterns of antibody from dairy cows

immunized with H. pylori antigen.

M: Marker (20 kDa: trypsin inhibitor, 29 kDa: carbonic anhydrase,
36 kDa: glyceraldehyde-3-phosphate dehydrogenase, 45 kDa:
ovalbumin, 66 kDa: albumin, bovine serum, 116 kDa: f-gal-
actosidase, 205 kDa: myosin).

A Purification IgG from milk of hyper-immunized diary cows.

Ezlolt}, ¢F 50 kDa A = H = 4 (heavy chain)¢} 25 kDa
== 74 (light chain)Z ©]-F14 ¢].2.9, Ig(immunoglo-
bulin)e F 7§28l 543 S AHZ o] F1x rH16).

B A% anti-H. pylori &A% ¥x48F 50 kDa®)
heavy chain®} ¥2}8F 24 kDa & =l 4] light chaino.2 2
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2= 242 170 4] band’t A = = AL £ o Kim 56)3
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Shin
g 5ol
Fig. 4 anti-H. pylori 3ol 2]& g4le] SolA& <&

olx 7] 9lsll western blotting& AAFH Z ot} gl
H. pylori#®] SDS-PAGEZ ¥AtgF 23443} 3] sz
£ 127} band ¥ FA3stsich 12709 oA 7hg-d] 13} 34
(primary antibody)Z ¥ A, 83AA, #3, FAAAES
013-3}04 western blotting 3k A=} 779} 344 £4 & el

g 9z, a5 5 9 EFL Bxlgke] 97, 66, 34

“4— 905 kDa

4116 kDa

66 kDa

4 45 kDa

“4—36 kDa
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“4— 20 kDa

Fig. 4. Western blotting profile of purified antibody from

dairy cows immunized with H. pylori antigen.

Primary antibody was serum (line A), purified serum (line B)

whey (line C) and purified whey (line D).

E: Sonicated H. pylori whole cell antigen.

M: Marker (20 kDa: trypsin inhibitor, 29 kDa: carbonic anhydrase,
36 kDa: glyceraldehyde-3-phosphate dehydrogenase, 45 kDa:
ovalbumin, 66 kDa: albumin, bovine serum, 116 kDa: 8-galac-
tosidase, 205 kDa: myosin).
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Fig. 5. Fraction pattern of whey acquired from cows milk
immunized with H. pylori antigen.

A

Fig. 6. Agglutination of antigen by anti-H. pylori antibody.

(B)

H. pylori strains show change of agglutination after treatment (B) when compared with before treatment (A). Magnification; X500.
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Table 1. Agglutination value of antigen by anti-H. pylori
antibody

Agglutinating dilution fold

Antibody of anti-H. pylori antibody

Negative control —
Anti-H. pylori antibody "1/10

H. pylori (100 pL, OD 1.0 at 405 nm in PBS) and same volume
of diluted anti-H. pylori antibody were mixed in immu-
noglobulin 96 well plate for 2 hr at RT. The aggregation was
detected by simple visual inspection.

AE 22 AFH-E vk Ba(7)r) ook B AdeA
% AW anti-H. pylori & A7} H. pyloridl @3] 1/10
9 ¥ $A7HE Yehli gl v (Table 1), Fig. 65 Z¢] H.
pyloride] SRk A5 & o 4§ AATF22H H
pylori 7wt 2 x7aH7} 75 o2 Fuxc

shal|e| AF 9 42| Melofl chat P

Anti-H. pylori &A1& 43} &e] Ao gk A
2 ol 7] 98 W-Fol) 4 caseine] A A H A (whey) &
A4S pH 1~12 WA &4 &AL SA st} Anti-H
pylori 8412 848 2R3 73 pH 5~ 10 ¢ ol 100%2]
24¢ el o}, pH 4 ¥ pH noﬂ M Ao
70%% 7Fastsict. 22l pH 1~3 2 pH 12914 & 79
A S Vb A] 4 skeh(Fig. 7). o] 2 A k= d &l A 9
IgY et Adoll 3 AR 2(19)9} FAHe 7 3-& ehi gl
ow FAY A =3 Ak el s vl A kA S
A Ao eyt mebA fAF A4k A AeE
= le Al Aol W FAE vad S FAY &
s Aed gekg

gtxle) @rf2lof Chat obaA

4 2ATE S0 Z15H S4E WA b
GAE] ko] 2] o] $H L) o]l T AA & $HA
o AEE wA S0 B, dokd FA WHE
Huz HFA4Es B4 Fash $hold 2A4

025 r
020 r
0.15
0.10 +

0.05

19G concentration (ug/mL)

000 i i 1 1 i i 1 A L
1 2 3 4 5 6 7 8 9 10 11 12

pH

Fig. 7. Change in the antibody activity of anti-H. pylori
antibody after incubating at acidic or alkaline conditions.

24P e AL @ FEY FEAEH
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A8 [gGo} gYel B7hstale o ol AT ol

237 de Aoz vehd dFE 30D whe) £ A
A= 20% maltose, 20% glycerol, 0.2% glutamic acidE &
7hete] Qell 3 A AL A3 A 7 Fig. 89 2} A
£ 60°Col M+ 2 H7ME fA dlA 25 6087t vl 24 QA
A& FA8 A, 70°Coll M= A Zke] A 33l whe} &Ad o]
goiz| 7] Alztste] 608 7 F HAAH o2 A o] 40%
a3k gAlE 80°CoHAl M= 487 77%9] &4& #A
s, AlZke] Ao mel o] HojH 8% o] Feoll=
v FAo] vtehtx] korth A& 100°Col A& 187
B A QP& fFAE 2}, 18 Foll FAjo] S35 H
o] 3 o] F A FAJo] vhehrtA] ¢doto | 135°Coll A =

ol ] &4de) 80~90% ©lAF A 3 2% o] F= A9
ZAo] viepdA] gttt

A3to] w2 immunoglobulin, serum albumin, B-lacto-
globulin, @ -lactalbumin =22 o] sl ekAZF 7 L.

B3E Ao} glon, w3 70°CAlA 383 DAz
QA o] 119, 48%, 68%, %A L2 7FAadE 72 3(20)
5 o & AN Aol dis) vjwd kA e
‘45}‘7&‘4

=38} IgY (immunoglobulin yolk) 3 127} 7} 32 of 4}
03 & A 7k 70°Cell A 879%, 75°Coll 4 70%7H%] 434 1}
22815+ S 900C°ﬂ/‘1h 72| 84 & vehA] dgioks B
(14)7} gtk $-Fr5 100°CA M = 18 Zt o] = A gk A
< dvehlle 23E £ o YR o 2 S Bele

o7 gudgc) =gk Aol A7ME Arlrb Aol dish ok
Aol g 8-S 7] A ke 2w (21)7} slvh 2By B A elA
Al 209 maltose, 20% glycerol, 0.2% glutamic acid
7h7t o kA A o A AAAH R Z e 7]
At ole o E XauEH 2 dA A3t 22y
of AgubAql 2ol 2 le] £ AP o} 2 AE el
L2 Boxd
o] e} Aol thit kA AP AANE B o $-FAT X
w4 F-A] A (62~65°C, 30%), A (HTST,
70°C~75°C, 15&), &34 (UHT, 130°C~135°C,1~5
Z)74d] A W n AT o o F AdbH & Ao

dA el 2 QA anti-H. pylori A& SAHEE A=
A BT 5 9lE ZAoR Hekglc)

n%t'

>i .L it fo e o
-

Q oF
i =

2 aATe A, A A-ES 9 HdT 2L 23]
Age] fdeldog deixl H pylorid-& FU o2 3ted 3
Zrol] AR F- A R gl gA9 BolA, A
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Fig. 8. Change in the antibody activity of anti-H. pylori
antibody..during heating.

—-¢— Whey, - Whey + maltose, —A— Whey +glycerol,
- — Whey + glutamic acid.

anti-H. pylori 3-4]2] <t A A& A3 pH 5~10 *H %] <l A
QA E AF 2 100%2] A2 el Anti-H. pylori
A 2] ol g tAA Ad ol A= 60°Coll A 60%-7F A
g AE By, T0°CAAE vl kA g Abelgd ot
60% 73 F 40%H = B o] ZFadtdth 80°CollA = 4%
7r A= 3E W 77%S] A& F-213F9 1, 100°Cell A = 1+
& wimA kg Aei oot
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