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Production and Characterization of IgY Specific to Helicobacter pylori. Byoung-Jae Kim,
Byung-Hwa Kang, Tae-Yong Kim, Tae-Han Kim and Kee-Won Kim. Research Laboratories, -
dong Pharmaceutical Co., Kyongki-Do 456-830, Korea—-1gY (egg yolk immunoglobulin) against
Helicobacter pylori was produced by immunizing hen with some Helicobacter pylori antigens. H. py-
lori whole cell, whole cell lysates, partially purified urease and p54 protein, which showed high anti-
genicity in mice, were used as immunogens. Four hens were immunized with these immunogens three
times. Ig¥Y was purified from immunized egg yolk with polyethylene glycol (M.W. 8000) and its anti-
H. pylori titer was determined by enzyme linked immunosorbent assay (ELISA). The anti-H. pylori titer
reached peak at 8 weeks and was maintained over 20 weeks. H. pylori cells were agglutinated with
these purified IgY and the specificity of these purified IgY was detected with immunoblotting.
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Fig. 1. Partial purification of urease from H. pylori cell lysates.
EAE-Sephacel 10on exchange chromatography was applied for pu-
rification of urease. Flow rate was 75 ml/hr and elution buffer
was 20 mM phosphate buffer (pH 6.8) containing 0.1 M, 0.2 M,
0.3 M and 1.0 M NaCl. Absorbance of total protein was measur-
ed at 2800 nm and that of urease activity at 540 nm. Urease
Activity =~ Total Protein ----- NaCl Concentration.
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Enzyme linked immunosorbent assay(ELISA)
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Western blotting(immunoblotting)
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Table 1. Comparison of IgY purification methods

Total Protein* [gy** Purity
Methods (mgiml)  (mgiml) (%)
PEG 8000 8.66 6.16 71.1
A-Carrageenan 8.25 6.18 74.9
Sodium Alginate Q.98 6.97 69.8
Xanthan &.70 6.65 76.4
Water dilution 8.47 6.49 76.6

*Total Protein (mg/ml)=1.55x0.D. at 280 nm-0.77 x O.D. at 260
m. **Total IgY (mg/ml)=0.D. at 280 nm/IgG constant at 280
nm {13.6)X 1} mg/ml
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Fig. 2. Sephacryl S-200 gel filtration chromatographic pro-
file of PEG-purified IgY specific for H. pylori.

Elution buffer was 10 mM PBS (pH 7.6) and flow rate was 1.4
ml/min. Anti-H, pylori titer was determined by ELISA.
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Fig. 3. SDS-PAGE analysis of purified IgY.

Lane 1 to 4 were two-fold dilution of purified IgY and Lane 5
was authentic IgY {1 mg/ml) from Sigma Co.. Purified IgY was
obtained from gel filtration chromatography.
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Fig. 4. Anti-H. pylori titer of IgY that obtained from im-
munized hen.

Immunizing antigens were PBS blank (—€-), H. pyiori whole
cell (— M- ), H. pylori cell lysates (— A —), partial purified urease
(—®-) and p54 protein (—O-). After 1st injection, 2nd and 3rd
injection were performed in 2 weeks and 6 weeks. Titer was det-
ermined by ELISA.
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Table 2. Agglutination of H. pylori by IgY

IgY Agglutinating dilution fold of IgY
Negative Control -

Whole cell IgY 1/8

Cell lysate Ig¥Y 1/8

Urease IgY 1/8

p54 Ig¥Y 1

H. pylori (O.D. 1.5 at 600 nm 1n PBS) 50 ul and same volume
of diluted IgY were mixed in round bottom plate for 1 hr at RT.
The aggregation was detected by simple visual inspection.
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Fig. 5. Western blotting profile of IgY from various antigens.
H. pvlori cell lysates was electrophorated and various IgY from
lane 1 to 5 were used as primary antibodies. Lane 1, 1gY against
H. pylori whole cell; Lane 2, IgY against cell lysates; Lane 3,
[gY against urease; Lane 4, IgY against p54:; Lane 5, Nonim-
munized IgY.

H. mmri-‘?»-] 2 gl nt Hhg-Eh A8 ol #3hcid H.
ploris SolH 22 AEde kg A 2 /-85
AFS-EE o2 Q) E Ao ® Az w3k A= 3HA 7}
A AY 27X = H plori®] 418 GA8HR] F3kd
3L(Table 3}, W&t urease’r= & A7) H pylori7} Ab
Al Al 3 Ee] FA]sl=d] F 25 Ag-ele
K-8 Zrelghotmd A=A S o] 838)F AFA] F Ao 4] 9]
H. pylori 22433} AXH15)8 AFH H. pylori 2 Aol o)
& AREA ] o]8 eSS A B Fastd,
urease-t p54 &AL o]2el vacuolating cytotoxingl
VacA(16)++ VacAe} #3815 CagA(17) % superoxide

Table 3. Effect of IgY on the growth of H. pylori in neutral
medium

H. pylorz growth

H. pylori growth

lgY group (IgY 10%) (IgY 20%)
Blank 100 % 100 %
Normal Ig¥Y 104.6% 103.6%
Whole cell IgY 121.4% 123.6%
Cell lysates IgY 115.1% 114.5%
Urease Ig¥Y 116.3% 116.9%
p34 protein IgyY 99.3% 99.6%

PEG-purified IgY was mixed with H. pvlori broth and the mix-
ture was incubated for 4 days in CO, incubator. The growth of
H. pylori was determined by absorbance at 600 nm.
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