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Production of Anti-fetuin Immunoglobulin Y and its Isolation Using an Affinity Column

Byung Wook Jung, Young Yun Chung, Youn Jung Kim, Jee Hun Park, Wan Mo Koo, Byung Su Kim,
Ki Don Kim, Ha Na Kim and HaHyung Kim*
College of Pharmacy, Chung-Ang University Seoul 156-756, Korea

Abstract — For the investigations of the usefulness of immunoglobulin Y (IgY), we attempted to produce and isolate IgY
from egg yolk of white Leghorn hens immunized with fetuin as a model antigen. We used three methods to optimize the
recovery of IgY: water dilution, polyethylene glycol, and carrage=nan. The daily yield of anti-fetuin IgY from egg yolk was
also examined, and it was isolated using a fetuin-affinity column at a yield of IgY of 2.7% from total IgY. Furthermore, per-
oxidase-labeled antifetuin IgY was prepared, and was used to determine the minimum sensitivity against fetuin, which was
found to occur to a fetuin concentration of 1 ng/m/.
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FH BAGNAE o] gsto] AW Xk X 5ol o]&3faL of wlgl| B} 2 s}y MEge Zhi= Ao dejA gk’
Ab B2 AIETL o} RojA3L §lom, 11 F o)FEAN FAS & Igyel #Had FHo] AFuUE-S I 2R E XA T5 A
oo QIAsle] Aishs HYERF UL Eré T ke 3T B IgYe] v w0 o Aol Hg B =
g3l e AN 4 A 5 o Qo #@4) B 27 FAAA o B AW Rk A o] F&A ole I}
IHI JYE HYSETE FE AF, E7), ¢ %— 14 Lozl TR, ATE G GBS AR Fo] £ o)F 1 QIrh
FAE T2 ARt glovt, &9 g _—.% | 7% =7 H ATolxE, gV Hehtololxe] anfd dgueks &
o] Wilegg yolk)Q2HE ¥2 7 JUE HWAZEFY YIgYyt A3t HF<A(fetuinye BE FHAFAOF 3131, white
Ho o)lgEy] ARsIgIHD Leghorn 2] henoll ASAIA Hojx|i= W30 7 HE] water

Ig¥e IgG, IgE G9) gy 2oz dufx gloy, 2 % dilutionH],!” polyethylene glycol,'® carrageenant!¥¢l] ]3|
Fu T T X W dsel Sk, EA79] 1gGH & [gYE #e, BAlsla & IgY & #FRlelxt Agdos A%st
o] 271¢] heavy chain} 2712 light chain®] :rbi Qoi sle + IgY(antifetuin IgY)e] A4S ER1skIc) =3 wiF<l 23}
3 Bajeko) o _:L‘?‘% (180 kDa), B.A, protein A 22 protein 4 7 H(fetuin-affinity column)©. Z¥-&] % IgY % anti-fetuin
GoF) AgEo] gl Aoz A kY g 279 "kd. [gyRbs Hdeidlo g He, AAlsle], g tigt 54 =8 5
o= ok 100~150mg HES] Ig¥S FHata 7, 1de] A% Eof el st
HE oF 280719) dORRE PojHl= Pl F 28~42 g
IgYE €& =+ %171] A9 53] 2R7E T3l Lo A Alg{gte
o] B4 A7 Al o el sl mhe-X Rl 3

dEN=
~ White Leghorn hen 5% LohmannAtellA U<=3tict. #)
2 =2l Ast Boe ARAR
5 028205612 (@A) 02-823-5612 <!, bovine serum albumin(BSA), peroxidase-labeled anti-
(E-mail) hahyung@cau.ackr chicken IgG(E7]-52), Freund's complete adjuvant, Freund's
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incomplete adjuvant, peroxidase type VI-AT Sigma Chemical
Co.2 8 T3St 11 o] B8 Aok BF 55§ AMS)
At
AT

galel Mg U &xEiQl

Fdog AT FFQle] -2 BSAS EFEAZ 3o
Bradford3} %] 2J8ll AAlslion], &5 #e1e sl 7]y
3 ol 2u#AERE N E HAIEHIT H71% 5 (sodium
codecyl sulfate-polyacrylamide gel electrophoresis, SDS-
PAGE)2 Laemmlicl 93+ w?e] whe} 10%2] polyacryl-
amide A& o]83l] AL, o] E FZehE Tue) 9
& E4Aol= Resource Q $°l& 8P (Pharmaciays ©]-&
8}od, o574 20 mM Tris-HCI(pH 8.0), gradient= 35% %<}
NaCl ¥5& 0oA 1 Me] H52 1901, #4 1.0 m/min, 7
%7] 32 280 nmz 33k

HEESS ¥ UYLy

White Leghorn heng 25 o[} ALRE S0b8 Abejoll A AL
FE 3ol 5g, 29A01E 10g, 1 o1F o= 10g8 71
71§ T Fo] 90go] B HEE AFEA FoJsidnh. AL
EE A, AR Aol o 9AHE 9% 6| AR WY
T2 AAA F1 27lElE 7] TE AR A ARSEIRe.
o ¥ nF 27dE7 sty Al Agke SR hens A
Hof| o135}, W2 #IF9] 100 pgS 10 mM phosphate
buffer(pH 7.4), 0.156 M NaCl(PBS) 70 well 8-3l5lL 7 98)) &
o] #Jds= Freund's complete adjuvant®} €3 % emulsion
AHIE ER18kT, 1 F 560 w80 ug)S hendl 7E55-9 4~57
tel] F3FALEIAE 13 We] & 1290 Freund's complete
adjuvant th2le| Freund's incomplete adjuvants o]43}e]
S aRlo® 2xAgE AAEI

B A IgYe| =2

12} 19T 30Y Bk 9 @i RE JEs o) st
W AAE 2HAAEA A TREE AE 58 AA F Folgt
9 el 22 BARIE Hugk AASKIT. 1831 deke) gl
23 AlolA] FAPIE TS ol BEwhg F o] Aol o) %
sttt shtel o2 FE oF 10~12 mi9) JEhe 98 & 9l
ATt IgYe] Eelofi= water dilutionS 28381509, 1 v
& B3l BaE WE A% Wt AAlEgic W 10
miE FFF 90miE 34 3 100mM HCIE pH 5.00] HE=
Sk 4°CollA 6417 WA eFSITh o] S-S &3] o X
(Whatman no.1)E 9J33}31 4°CollA] 10,000 g2 25871 Q4%
23t FHES F8 20mie] PBSe| ¥4HA|7] 1 4°CellA]
2,000 g= 25%7F AEE s & ohA] FHAE-S 100m/e] PBS

Vol. 47, No. 6, 2003

of BAFAZ]3 0.45ume) PVDF syringe filter® of 3}3}0]
water soluble fraction(WSF)2 A2t} WSFe] sodium sul-
phateZ AA3] 7}elo] 18%7} HEE &l 3087t ALo)A] W
A8 ] 4°CollA] 2,000 gE 20477 ARERT FAES 10w
o] PBSell FAMAIZT. o] olg 4°CellA 2,000 g% 2083 A
ARSI AEde 36% sodium sulphateS 7}8l3 HEAR O
2 16%7F HEF 3kl 3027 W8I o] §948 4°CollA
2,000 g2 20%3F YA F FHES 5mie] PBSe ¥4t
Al713L ThA] PBS 9o sl 33 F435150) 47] AF %
water dilution’d] ©]2joll polyethylene glycol¥¥} carrageenan']
& Zzh B339 ulel A et

Anti-fetuin IgY 44 2l Ea|

HA & 300 F9t water dilutionHel] 2J8ll Bojxl WSFE A
FEE 3} antifetuin IgY®} 43S enzyme-linked immunosor-
bent assay(ELISA)H el 2l&l #<ls}sit} #|HA1 mg/mi)S
microplate wellel Z®SITL 37°CollA 1A7F ¥h-A171 5 PBS
2 108] 314%F WSF 50 WE welloll F&38}al 37°ColA 1x)7F
59 WESA|Z]3L aspiration®E A7 &, 0.1% TweenS ¥3Hs}
£ PBS(PBST)E 33] Al¥sIgich. 1=]x PBSell 43iA17) 1%
BSA 100 wE 7Istar 37°Coli AR 521 ¥kSAI] 3 aspiration
L2 AASY, PBSTZ 33] Al&3Fth oJ7]¢ peroxidase-
labeled anti-chicken IgGS PBSZE 30,0008) 3418 &H8 7}
$F F 37°CollA 1A17E E<9F HREAIZ] B aspiration® &2 AjA s}
I, PBSTZ 33] 33131t} 2,2-azino-bis(3-ethylbenzthiazo-
line-6-sulfonic acid) 55 mgE PBS 100 mief] =<1 &40 H,0,
1WE 931 7} wellell 100 W Y& = microplate readers o]
83l 415 nmeld FFE aE sk 108 F oy S4s)
o] G| AigkS 7310 FP 2215 &9, Antifetuin IgY
o] EAlell= 28U Ao Bojzl Fao 2HE] WSFE 1, o]
£ PBSE T4 ¥ A% AR23I5ich PBSE #lEQl sk 2
HE Al3sle] vlg] HYslela, WSF 2miE Aol 2ein 5
A SRR FEAA 1mi¥ BHEEA 280 nmeM FHE
£ sk HAEel 29 Ig¥e 50mM glycine-HCI
buffer@H 2.0)Z §EA1A dFoH, EHHAL ZA] 1M Tris-
HCl(pH 8.5)& 713l F43}513irt.

Antifetuin IgYe| HEZT

Anti-fetuin IgYS Harlow 52} ¥??¢] w}g} horseradish
peroxidase®l] A7) HFA e antifetuin IgYe} 73
AEE A7) antifetuin IgYe] e 9 5 WSF g94S 7}
3= WAIE AJ2Sal peroxidase-labeled anti-chicken IgG Tl
peroxidase-labeled anti-fetuin IgYs ARESH] TUe o
Ariet.
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B Ao REge oz AN HRQS TA5E Hetd
ol BolH oz WA= PAY 484kDa, BEHF oF 22%
o] gehma g 2 gl o 7 AMgEl| $Jste] AZALEYE T
At AR £2E Blsiin A719E 2, oF 484 kDa
oA Tl Wi=rl EolEglon, o #HRFeled AdE 9
A AE 7)ol 71913 RIS MEF AR HEgle grletid
1,2 plr} 32~3.8%% ARAL Fol& wg AP & &
A9 35 Ve TtHdata not shown). A7 A3E £ 3¢
o] =8 RISty o ol AAEHA] a IoiE ARSIt

HFQLoR HAE dojxl 8o g R Ig¥s #¢ sk W
HE B3l 28 ojy] whiEso] BuET glov, £ Aol
= water dilution], polyethylene glycol], carrageenan® ol
we} AEst 1 &8-S vl wsigivh Water dilutiong 24
sl #H591o® HAS white Leghorn hen® 28E] ¢ojz &
A 7} GAME Laemmliol] Wl 10%2] polyacrylamide 2
& o83l W7|YT-S AAIs Ao, oF 180 kDaollA] Igye] Wl
= lane 3°lA ERISIGTHFig. 1). W30l IgY olglef <
£4 w2 g-livetin(chicken serum albumin), B-livetin(o2-
glycoprotein) W oj8] A|ghilEo] $hA EAlslaL Sl Ao7 1’
1= Qe AgAle] 7F dAEE IgY o] 2]g) WlAEo] A|A
3 HFHOR FE 95% o1 YR A= e &
Q133 t}. T3, 2-mercaptoethanol & H7Hgt 7 -9-¢ll= IgY ¥
heavy chain} light chain® UehE 2719 WHEE g1
IgY= 280 nmelA9) E4Ege] 1332 79 1 mg/miglo] 21

1 2 3 4 5
et S— o o - 200 kDa
> - 45kDa
&
e - 31 kDa
B
oL -21 kDa

Fig. 1 - SDS-PAGE of purification step of IgY obtained from egg
yolk with water dilution method. Lane 1, WSF; lane 2,
treatment with 18% sodium sulphate; lane 3, IgY; lane 4,
IgY with 2-mercaptoethanol; lane 5, molecular weight
marker (myosin, 200 kDa; B-galactosidase, 116 kDa; phos-
phorylase b, 97.4 kDa; bovine serum albumin, 66 kDa;
ovalbumin, 45 kDa; carbonic anhydrase, 31 kDa; soybean
trypsin inhibitor, 21 kDa; lysozyme, 14 kDa).

5o 9l ¥} Bradforddell oJgh @A Aol ol Wt 10
m/ZHE 94.0mgd IgYE ¥ F At

318, polyethylene glycoly ¥} carrageenan'H el 2l IgY &
2 AR 49, IgYe) €EF 90% oo E 3] oflHHe
v Z}7} 52.6 mg, 73.4 mgS B3tHdata not shown). 371 2%
ZEE water dilutiond]el] 23 IgYe) ¥al7t 7F 1R 3
Fgo] B2 AL #rlsta o]dt BE AYl water dilution™
< AgS ARE ARSISITH

g9 HlFQleE W] § 304 Bt LolHE Wkl anti-
fetuin IgY?] AAES FRlsiaic). A FEN 07 FET 96 well
Z ol Eof water dilutiont] &2 25 WSFE ATA|7] 1
peroxidase-labeled anti-chicken IgGZ WFAIA 1 A4S B
3 A3, |9 F 8 R 2 Wt gldlet 1094 E 24
A A7HA] dAF o R FFE Fho] TV, 249 o]Fel=
2 wsprh lSick(Fig. 2). o] A2 HE HFAel e gy &
A7} BEAIZ] hens: B3l Wl JFFoz A=, 1
A7 H T 10847 E 244/ = ket 1 o)
T2 vj5st o]l Ao E e

HFN R HANZIA] 28UA| Ei= WM IS WSFE 1]
2 Al #RFQ Msld Aol AgAP)a Aol wEagst =
Ao FFTgkol &As] 0] § Ag EiIsta Aol Fad
Ig¥= 50 mM glycine buffer(pH 2.0)2 $&A17 F2vhE 13
& ZAAJEthFig. 3). Al A8E vESAIF 2~117HA]
Holzl BHALL FH5FQl o Al 2 dhizlgo|y,
1595 El= pH 2,09 ¢5as S8 sk AHPozHHY &

1.0

08 |
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Absorbance at 415nm
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0.0 i
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Days after immunization

Fig. 2 —ELISA absorbances on the binding of anti-fetuin IgY
obtained from WSF after immunization.
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Fig. 3 — Elution profile of anti-fetuin IgY using fetuin-affinity col-
umn. Arrow indicates the point elution with 50 mM
glycine-HCl buffer (pH 2.0).

g AlEst FEERE 2 17214 EFH IS It
17~219 £H NS Eo} 2, 4, 8, 1612 2H7t 3dslar HRF
oz FHET 96 well ZH[0]EoA anti-fetuin IgY A4l
AT FAS Yo g A¥s A}, FFrglel IFAnlrt A
AFE Alehz Ao Yeht olE dlEo] #RFele| So)g
° & A%t antifetuin IgY9e & 5 A 0w (data not
shown), 7195l o3 Q2 2F Y 4, 5 HF W3
Aol wlddst Edoly, ¥4 17, 184+ anti-fetuin IgY
o]2]9] Exo] AAE dAM=e| Igvds RISIATHFig. 4).
shte] deto RRE dojR AlmolA] £e]gh antifetuin IgY
% 25mgelor, ol & IgY 94.0mg F 2.7%°) W3}
=gz, ojv] Fef* By ulel o] EXFYL o] &
IgYS ol mie} 2~10%2] B9 Aol Sole= AnE At
HFA AsPd A 23] 9ol antifetuin IgY2) 3-89
A Z anti-fetuin IgYE peroxidase &9} AFAIA A2k
peroxidase labeled anti-fetuin Ig¥E ©18310] ELISA0)| 23] &
2ol gt HEFEE stk WA 101~10" mgml %
2] HFERACZ 96 well ZH|0)|EE FH3}2L peroxidase labeled
anti-fetuin IgYE 10081 3]438lo] WhAIZ1 A5, Fig. 50
ERct vle} o] 107 mg/mellA 788 T BheAS Ueilon
Tt #2EE ST ol AAdsioy 10° mg/mi(l ng/
ml) FE7PRRE AEEAT, 10728 10" mg/ml FEE 2
W7t el eksttl. o] A= peroxidase labeled anti-
fetuin IgYoll <&l #lF<10] 1 ng/m! B9 22 Fujgolt 7
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Fig. 4 — SDS-PAGE of purified anti-fetuin IgY obtained from fetuin-
affinity column. Lane 1, molecular weight marker; lane 2,
fraction 4; lane 3, fraction 5; lane 4, fraction 17, lane 5,
fraction 18.
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Fig. 5 — ELISA absorbances on the detection of peroxidase labeled
anti-fetuin IgY to various concentrations of fetuin.

Zo| 7FskS Yehli= Z3lo], peroxidase labeled anti-fetuin
IgYe] FAHIE 100 o|3l2 W& A% Hrof viEke] #5002 4
2% 5 & Aoz gt
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2 A7l Y3l e 2R E IgYE £ WY F water
dilutiongjo] 5% 4 EGAQ A&l 7 $4-38 A
o2 vepgor, gAZAe] S48 94 ¥ antifetuin IgY
£ 22, ZAsIth o AY9AZ] £ 104 AFE anti-
fetuin IgY7} A =7 Al&ete] 24 Al HrljZo] He A&
2RI 0, & IgY ¥ anti-fetuin IgY?] V&2 oF 2.7%
o]git}, =3t peroxidase-labeled anti-fetuin IgYE A|2s}o] &
4 AFAe] gk A=F ER1%E A7, 1ng/ml SE7H] FE|
7Fsd Zle R e

IgYe & ATellA AASE vs} o] A o) vlud &
olgtH, TRHEE 3l T dlsl] Soldo] 3 tiFeE &
< 7 o] Tkt EolellA ol& Zhesh, dAle AHEA Al

]7*1 u]gF H3lE Yo7 dhilEe| So|F oz A3tsh= IgY

ARl B Fae) IgGale] AEAE v, B4k 4

g AAskar gloH, o] Ig¥e AWe 27] 3de] 3 T
P& Ao7 Tyt

HAte Y

o] & 20028MdE FYuigty ST Aol I R
o9, ojell ZAL=R Y
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