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Studies on the Stability of Hen's Egg Yolk Immunoglobulins
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Abstract

Immunoglobulins (IgY) were isolated from egg yolk of hens immunized with bovine serum albumin(BSA).
The stability of anti-BSA IgY against heat and pH was investigated. Antibody activity was measured by en-
zyme linked immunosorbent assay. IgY was relatively heat-stable and most of the antibody activity remained
after heating up 65°C for 30 minutes. IgY was stable at pH 5-11. However, inactivation of IgY was observed
below pH 4, or above pH 12. Inactivation of IgY proceeded rapidly at low pHs(pH 2-3). Most of the antigen
binding activity was lost at low pHs probably because of some conformational changes.
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Mouse, guinea pig, rabbit®} 722 T FE2] HY
A o]-48 Bo] gAY Xt gk ZAZL o3¢
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1. W& stx|9] =X

H(Isabrown, 50-week-old, female)el] bovine serum
albumin(BSA, Sigma)&- adjuvant$} §7) 25 7bH e 2
43] AAQstdet. 27| WAL 0.2% BSA -§-(in phos-
phate buffered saline, PBS) 0.5 miS E-2k2] complete
Freund's adjuvant(Difco)2} &3}3}o] emulsion& A
g & 25 FARlkgoh 371 e incomplete
Freund's adjuvant(Difco)?} &7 emulsionS Z:Al3}eq
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AR} 43] W Fol] ARk WA AReA F
35 Eefsled Polson 59 wPf"7e] w2t po-
lyethylene glycol 6000(PEG 6000)& AR&-3}ed crude
anti-BSA IgGE E2]3lgdct. 25 3ae] ok 280
nmollX FFES 24T F, A%, =13.89) 23} 4t
Zsich

2. Biotinylated IgY2| = x|

2% 1gY £-9l(in 50 mM bicarbonate buffer, pH 8.5)
500 plol| biotin(Pierce) 200 ugS AHrlste] L-alA 7
o} Aol 4] 3027} conjugationA] 71, BH-&-<5 0.1
M phosphate buffer(PB, pH 7.0)o]| th&}e] dialysiss}e]
s}eke] biotin-g- A A3kt

3. H Ho|

0.1% IgY 2l (in saline)}- 30-100°Ceol| 4] 302-30%
7} ¥F-8-A]A noncompetitive enzyme-linked immuno-
sorbent assay(ELISAYE A A} s}sic}.

4. pH Xz}

1% IgY £-9i(in saline)?] pHE HCl = NaOHE
Abg-3le] pH 2-130.2 F43}gdet. 25°CollA] 30%-
4217k vk-3-A]7] & PBSE- 37} $3}38}e] noncompeti-
tive ELISAZ A] A|3}93t}.

5. L& SR9| MY
0.08% IgY $-<(in saline)ol] FAToR]H-S 8 Mo]
522 H7}sle] 25°Col|A] 4A17F ukS-A] Zch.

6. Noncompetitive ELISA™

9 B abeld lgyel #A7e] WHE non-
competitive ELISA 2]8] Z3)3}¢it}. Microtiter plate
(Nunc)ell 0.01% BSA£-H(in 50 mM carbonate buffer,
pH 9.6)% 100 pijwell A 7}sted 2417} %9t coatings}
gt 0.02% tweens- F-H-3 PBS(PBS-T)E well-2- 4
2 ¥, PBS-TZ 23] 348 IgY 498 100 p/
well Z7Fsle] 247k vk A7 Wells A& &,
kaline phosphatase rabbit anti-chicken IgG(H+L)
conjugate(Sigma)E- 100 pliwell Br}sted 247k EoF
HHS-AF et g A] well& H-& ¥ 0.1% sodium p-ni-
trophenyl phosphate(in diethanolamine HCl buffer, pH
9.8)5 100 phwell Ar}ake] 3027 w27, 5N
NaOHE 7}3}e] HF-3-8 XX A|Zt}. Microtiter plate
reader(Bio-Rad)Z o]-&3}ed 405 nmolA] FIAx
(ELISA value)® Z43loich. 25 9he-e ALy
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7. Competitive ELISA™

39 7§ e WslE competitive ELISAd] 2]3
Assgon, wE e AL AAsc
0.01% BSA 818 100 ul/well F7}3kod coating3}d
}. PBS-TZ 3)A 3 4F A2 IgY 445} biotinylated
lgY £99-& vlg] 1:12 E§s)ed welld 100 w4 7}
g % 247t competitionA] 7t} Alkaline phosphatase
extra-avidin conjugate(Sigma)s- 100 pi/well 3 7}3}oq
22|17} ul-8-A1zic}. o] F2] ¥h2-& noncompetitive EL-
ISA%} 7ol 74§ ¥H-S-A)7) 1 FFE(ELISA value)
&%t

=33
8. Circular dichroism(CD)Q] =&

b AE IgY 9 dAlrehd. o | ARl IgY
2] CD spectrum2 spectropolarimeter(J 23233, J-20)
5 ARE3l &3 slgich. Scale? 0.05 deg/om2A4] 1
mm cell & AH&-s}siT).

9. SDS-polyacryamide gel electrophresis(SDS-PAGE)

SDS-PAGE+ Laemmli®] W} @o)] wlz} 10% acryla-
mide gel-& AME-sle] AL} 7|95 F, 0.01%
(w/v) Coomassie brilliant blue R 25028 <3+ F
10%(v/v) ZAF S0 0 2 2raysisic.
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1. 4 gtHo] &2

lgY= 48] W o] AZkE o]431o] PEG 60002
ARgsto] Helslgde). #2]€ IgY ELISA)] &8 0.1-
10 pg IgY/mi®] FxolA & 7}53r}l. Crude anti-
BSA IgY®] SDS-PAGE 23} F7je] Wi=r} Jelgct
(Fig. 1). 19 W= BA=F 65KDa AE2] heavy
chain® 2 bovine IgGXRr} Fc}. ol Wi = Bxalef 23
KDa #] 9] light chain © 2 bovine IgG} t} 2y}

2. o 1NN

30-100°CejAf wh-g-Al71 Igyel dArle] wslE
noncompetitive ELISA<]| 2]s] 7] 235} c}(Fig. 2). 3
A7 30-55°Coll A 308 7} Fol| = A9 His}E )
okt 2y A s olu) & 2xdME
aEger, 7ld 2571 242 A 24
Arsseh 30221 Sl £91 AU AR 70
75°Col e 95%o1A o1t 100°CHM = Ae] BAS

gzze] T3z A 129 A 1 5(1996)
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Fig. 1. SDS-PAGE patterns of IgY.
Bovine whey protein was used as molecular weight (M.
W.) marker. (a) IgY; (b) bovine IgG; (c) M.W. marker.
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Fig. 2. Changes in the antibody activity of IgY after
heating.

An 1gY solution was heated at 30-100°C for 30 sec (=), 1
min (@), 5 min (O), 15 min (0), or 30 min (A). An-
tibody activity was measured by noncompetitive ELISA.
Relative ELISA value(%)=(absorbance of heat-treated IgY)
X 100/(absorbance of native IgY).

ez ekghrt. 187 71 o AlA gA7e
70°CAA 87%, 75°CAA 70%0)% 21}, 90°Coll A=
9] A& eplR] odgll. 5E7E 7l Fe] Ak
A FA7H= 70°Coll A 80%01% 01} 75°CellA) F743]
ZaEe] 85°Cole A8 &4& HolA Wittt
15% 7197k Fo] AiA FArbe 60°ColA 96%,
65°CollA 89% °o]glot, 75°Coll F43] FhaEe]
80°Coll A= B4& vrehdiA] odsict. 30 71 9

gzzesetsla) A 122 A 15(199)
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Fig. 3. Changes in the antibody activity of IgY after in-
cubating at acidic, or alkaline conditions.

Incubation was performed at 25°C for 4 hr. Antibody ac-
tivity was measured by noncompetivitive ELISA. Relative
ELISA value(%)=(absorbance of acid, or alkaline-treated
IgY) X 100/(absorbance of native IgY).

AA g A7Hs 60°CellAl 87%, 65°Collx] 65%0]%]
21}, 70°Cell A= A2 8A4-& ehlA] st el
v IgY+E 100°C o]3}e] | 24Hd Z71(HTST, LTLT)
e FA7E ZA A A ool A2Aadel o
A= v wA oAt A E A7) Evans $76
olabd Q159 IgGE 62.5°C  65°CellAl 30% 71
A% IgGe] #Ado) 72t 34%, 77.2% A= Ast= )
t}. 38 Larson 52 skim milkE 70°Cel|A] 30% 7}
o % bovine IgG2] 89%7} WA F ity stgich &4
o] 2w 2 Adig o 2 vlwalr)E oja ¢t 3
A IgYe I 1gGeh A9 visdh & S
el Zleg Al

3. pH OtE M

IgYE pH 2-130l4] 4A17F wb-gA17) F, kA7
¥ 3}& noncompetitive ELISA )| ]3] 7] &3}¢]c}(Fig.
3). IgY: pH 5-1164] abgslslont, pH 4 o]s} o
pH 12 o)A} el & & A|717} 2FA=%ic). pH2 2 pH
12.3604 = A8 B4 ehiA) shoreh. 53] 34t
(pH 2-3)0l14 9] BaAAL 7154 AE LA 2449
o4l 2 FHE T A ATl ZAANMS
b4 thste] A E SISt

4. 2MoAe] oA

pH 2-3¢llA4] 30:&-4X17F vhS-A171 1gY 9] shAl71e]
¥ 3}Z noncompetitive ELISA )| 2]3) 7] £3}% o} (Fig.
4). pH 2-30l|A] 1gY¥] a7 A 2ol =2A ZhAx
= gic). pH 3ol 48] AiA A7k 303 Foll 50%,
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Fig. 4. Changes in the antibody activity of IgY after
incubating at acidic conditions.

Incubation was carried out at pH 7(®), 3 (A), or 2(m)
for 0-4 hr at 25°C. Antibody activity was measured by
noncompetitive ELISA. Relative ELISA value(%)=
(absorbance of acid-treated IgY)X100/(abosrbance of na-

tive IgY).
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Fig. 5. Antigen binding activity of IgY after in-
cubating at acidic conditions.

An IgY solution was incubated at pH7(®), 3(A), or 2(®)
for 4 hr at 25°C. Antigen binding activity was measured
by competitive ELISA. B/B,=(absorbance in the presence
of various concentrations of acid-treated IgY)/absorbance
in the absence of IgY).

427k Fofl 20%°]| el pH 20141 ] oA A7l
30%-Foll 20%0193, 4AZEFNE 299 Eolodch. 5
8] affinity chromatographyol] 213 &3¥ Eo] g4
£ pH 29| buffer2 82A1Zu), 8E9-L FA F3}
A A% A 7L A3 2 3)%o](data not shown),
pH 264 AFd3] Bk} Ao 2 Aleigd)

gFH noncompetitive ELISA ]| A}-4-5|+= conjugate =
[gY2] B4 2Gelal Fab¥ oflet 71 o]2]o] che
REE QA3 E 2 competitive ELISA¢] 2]3] Fabe]
P 2y walg AEsgckFig 5). o2 25
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Fig. 6. Circular dichroism spectra of IgY after in-
cubating at acidic conditions for 4 hr.

(a) native IgY; (b) pH3; (c) pH2; (d) denatured IgY
(guanidine-HC] denaturation).

pH 2 2 pH 3¢il4] 447k ¥1-5-A17] IgYe] 34 A3
2 Ao &AE S-S o 5 9lgich

pH 2 % pH 30j|4] 4A]7F vh-g-A17] IgY$] 23t
£ CD spectrum$ &3 3lod 7 B3] ch(Fig. 6). Na-
tive IgY @ 4 pHellM 447k WH-A)7) IgY+& 218
nmol|A] negative maximum& EhYTh PB-sheet:=

216-218 nmol]4] negative maximum$ JEhEE
IgY< B-sheet7} F5-3F 23728 & o2 47t

"o}k A5 1gGE hinges A9 28 HEL2 A
A<l P-sheetT7EE Hebdrt. Caser $9& 313o
2 g3 v|2A 7172 tortoise [gGX%. B-sheetr} F3#
g 23325 Ve, human IgGy} rabbit IgGel] )
8] cheke] B-sheet F2F zZh=tix slgicl. 3+ pH
304 ¥EE-A1F] IgY 2] negative maximum-2 214 nmo]
%th. pH 2614 Hkg-A17) IgY & FARFoldos W
A A7) IgYe} ¥]4=% CD spectrum& vehl|gle}. o
AR RS F2GA ) BASE 11342
& 97 s}o] random coil& A2 pH 29)4]
WA IgYE ol9} e & WistE doxl A
2 A7+=r}. Palmer S-2 rabbit IgGo] Abxg]ol] 9]
& ¥]F-F-2 o] A=Ak 31 ct. Dressman 5>
< A opvlneal 2L HEZ AN IgYe TH
5 IgGeol| B]3)] Ser, Ala, Glye] BiL Gy, Tyr& Ho
B2 Glu, Tyrel] 28] A= w32 R o] s}
vk shsict. ol2f o] FRAbellA] IgYS] EHAS

AZzelets)A] Al 127 A 135(199)
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a4 ge] el og 2z Wsje BA
oz 4zeeh 2B 4og fgYel 43 9
o Aol o) T2 s 2 2 Pl AR A
A=) D esicn Az,

Iv. 28 3 29

Bovine serum albumin(BSA)2| W&ol 2]af Wt
F=% A (anti-BSA IgY)E o]43le] & L pHel
gt gk Al-S 7 Estgioh. Native IgYe} & 2 pH ]
23k IgY] 34 A& FAAHSAH (ELISA) ]
& =A s}z, F+2ME = circular dichroism(CD)
o 218 A E3}eict.

IgYE 100°C o]3}te] AAF A= viad
o3 a2 A=t F, 70-75°Cell A 3027 714
3 AFA A7 95% A xe)g A, 60°C 2 65°Cell
A 308 74T AAA PaA7He 27} §7%, 65% A
ek
IgYe] pHoll tigt <tAA-& A EqE A3 pH 5-119
A& vz Akt 22y pH 4 ©]3} ® pH 12
oM FAPE AT B3] HAHEH 23)
ol AT FAZbE ZA AstEdeH, 2
Abel| A} 417t BEEAIZ S FDARH L giE A
w0} ZhAtol| A= Abds] kA st

Native IgY ¥ 7}F4bollA wk8-A]71 1gY<] CD spec-
trumel] 2)8}H native IgY+= B-sheet”} FH-3 F+2E
Vel oo, pH 2914 434171 314 random coil &
vehfoich. wepd] FFabellA Igye] BbgAd-S 24
T32] Hsle} fAs= o2 P7E

o
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