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Studies on the Separation of Immunoglobulin and
Immunological Response from Korean Native Cattle
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SUMMARY

This study was conducted to efficiently separate the Ig from Korean native cattle colostrum and
to utilize them as an immunogen for the production of antibodies aginst rabbit. The results obtained
were as follows:

1. About 84% of Ig G could be separated from Korean native cattle colostrum by-gel filtration
using Superose 12 column on HPLC. The separation profile of Korean native cattle colostral
immunoglobulin was similar that of Holstein colostral Ig.

2. Separation of Korean native cattle colostral Ig by anion exchange chromatography using Mono
Q column on HPLC was poor resolution chromatographic pattern,

3, Hi-Trap Protein G column showed better results than the Protein A Sepharose CL-4B column
in the Ig G binding capacity from Korean native cattle colostral Ig.

4, Protein G Sepharose Fast Flow system resulted in higher Ig g binding capacity as the indus-
trial size scale-up approach.

5. Sufficient titer reaction of antibody to Korean native cattle colostral Ig G was confirmed by
ELISA.
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3. Gel filtration

273 399 ZHE HE 33% ammonium
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5. Affinity chromatography
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tein-A Sepharose CL-4B (Pharmacia LKB
Biotechnology, Sweden) columndl F$¢] 3%t}
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t} A]82 Z4913517] A6 PD-10 columng o] &
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3 tube@ 2ml¥ st UV Spectrophoto-
meter (280nm) A FF =& 234

6. Protein G sepharose fast flow system
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1. Immunodiffusion assay

2%29] AgaroseE 0.05M 2] Barbital buffer (pH
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8. Immunization and ELISA

Affinity chromatography oA #3849 Ig G&
oF 200g /mlS #3te) Complete Freund’s Ad-
juvant (Sigma, U.S.A.)$} 1mlo] HEE 1:19
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3t 490nm AN EZEE S A
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Fig. 1. Separation profile of Korean native cattle

colostral Ig by gel filtration(Superose 12) on
HPLC. Equilibration and elution buffer: 0.05M
PBS. Flow rate of 0.5ml/ min.
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Fig. 2. Chromatographic pattern of Korean native cattle colostral Ig by anion-exchange chromatography
{Mono Q) on HPLC.
Buffer A: 0.05M PBS with 0.01M NaCl Buffer B: 0.06M PBS with 1M NaCl. Flow rate of
1ml /min,

Ig G 2% 3ol Sl+= protein A se- oz 2y Ig Go AFAEE AT Pro-

pharose CL-4B column® Hi-trap protein G tein A Sepharose CL-4B columnol & F2 3,4
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Fig. 3. Chromatogaphic separation pattern of Ig G from Korean native cattle colostral crude immunoglobulin
by Protein G Sepharose Fast Flow system (5ml in gel volumn).
Equilibrating buffer: 0.02M PBS(pH 7.0). Elution buffer: 0.01IM glycin-HCI{(pH 2.6).

%2 Hitrap protein G columno| A& F31 4, 5 Table 1. Ig G binding ability of Korean Cattle col-

¥ fraction tubed| A [g G7} £ 2¢E He= ostrum between Protein A CL-4B and
velygth Ig Go A5 8-S optical density &t Hi-Trap Protein G Column
L2 Hwdte] B Hitrap protein G columno] Fc. # column Protein A CL-4B Hi-trap Protein G
protein A Sepharose CL-4B column ¥t} &4 1 —0.007 Z0.014
o . .
=2 A0 g JehY Hi-trap protein G columno] 5 0.022 —0.007
ZHYZZEY F Ig G AN 3tk

3 0.140 0.027
Ata gt Table 19] Ueld OD gk 25 43] i 4 0428 0417
BAYsle dojA HF S vEd Aol F 5 0'077 0.631
Affinity chromatographyoll 4] HolsteinZ-§ % ) )

6 —0.016 0.084

AlgG g d92F 3 1gG 2 58L& Y|
w3t B Holsteinzf 59 Ig GY 2% ¥4 7 -0.016
] 5]__1__1__”_ Z9] Ig G Ag=Hut _4011‘,_}_ A * All numbers are O,D value at 490nm

—-0.040
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Fig. 4. Immunodiffusion assay of various fractions from column work and affinity chromatography .

AB: Rabbit anti-bovine Ig G

AG: 1. Unbounded Fc. of Hi-trap Protein G
2. Bounded Fc. of Hi-trap Protein G

3. Fc. 2 of gel filtration column

4. Fc. 1 of anion-exchange chromatography
5. Fc. 2 of anion-exchange chromatography
6. Fc. 3 of anion-exchange chromagography

< & 4 Ik Fig. 4914 & Protein G Se-
pharose Fast Flow columng& o} &3l 3¢ %
T 5 2UYIZEANN Ig G AgsEL v
B2 9lo} 5mge] W FE EARE 20mg7t
A9 £8 A= e el 20mg7tAE
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27} 2 Hx) &L AE Atk Industrial size
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R & = Ao AlEHch Table 29
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A HE my ok 1.25mgd) Ig G & 9¢ F AN
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Table 2. Total Korean Cattle colostral Ig G binding
capacity by Protein G Sepharose 4 fast flow
column (5ml in gel volumn)

Sample injection volumn Total Ig G binding Capacity*

(mg /ml) (mg /ml)
5mg 0.65
10 mg 0.81
15mg 0.93
20 mg 1.25

* Average of 2 replications



Table 3. Korean Cattle colostral Ig G antibody titer

reaction by ELISA

Rabbit Serum ]

Ab, dilution Immunized serum Normal serum
1: 100 0.94 0.32
1: 200 0.90 0.34
1: 400 0.90 0.28
1: 800 0.85 0.26
1:1,600 0.85 0.20
1:3,200 0.80 0.18
1: 6,400 0.80 0.18
1:12,800 0.72 0.16

yhg-o] A7 0B 2 bound® 3o Ig Gt A}
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. Hi-trap protein G column®] protein A se-
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GE 9279 zHgE28doz 2y ¢
£ 77 Uk
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§-3}4] 20mg9] sampleF& FY3}A = FE 3]
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