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Production and Identification of Chicken Egg Yolk Antibodies
against Soluble Egg Antigen of Schistosoma japonicum
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[Abstract]  Objective To produce and purify egg yolk immunoglobulin against soluble egg antigen (SEA) of
Schistosoma japonicum, and evaluate its specificity and sensitivity.  Methods ~ 25-week old hen was intravenously and
subcutaneously immunized with SEA of Schistosoma japonicum for 4 times. Each hen was first immunized with 60 pg
SEA and subsequent injections were performed at 10-day intervals with 30 pg SEA. IgY was extracted from eggs of hen
35d after the first inoculation by WD (water-dilution) method, eggs from non-immunized hen were used as negative
control. The protein concentration of IgY was measured by BCA method, and IgY was analyzed by SDS-PAGE and Wes-
tern blotting. SEA-based ELISA was used to evaluate the specificity and sensitivity of the IgY. Results 61 mg IgY was
extracted from one egg. The results of SDS-PAGE and Western blotting demonstrated that the IgY contained one major
protein band with molecular weight of 130 000 and could be recognized by SEA. Specific IgY could be immediately
detected by SDS-PAGE and ELISA in the eggs laid by the hens from 10 days after the first immunization. On day 31
after the primary immunization, the antibody titer reached 1:1600. 2.4 ng/ml SEA was detected by IgY based-sandwich
ELISA, which indicated a high sensitivity of the purified IgY. Conclusion  Anti-SEA IgY with high specificity and
sensitivity has been obtained and purified.
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REATEG,, WICEHRITR K DE PRI T DAl
T RS SRy, BAT BRI TRCE A E D
B H AR DR IRV, FR AN TEAR XG50
HRERREN (egg yolk immunoglobulin, IgY) B
MY TG BEEPEIER R B BR BT HIE LRy, T HJ2
BB HR A ME— SR e BREE 2, 1893 4F Klemperer A& H1
BERS TSR D ILTE %3 XN b 352 T XS IR iR L
XS IR B e . 1969 4F Leslic 55 Clem B A4
T IgY M7 T45H, IgY RILSHS 1gG ARML, (HAESR:
PEL W7 T HEFLSh W IR ) 1gG B RIL Y, T4
K, IgY TEXIR 2 BT AT 2 2 MR, (HAE I
W HUJR ) S 2 i W TP R WLARE . ASRIESE B 25
WE BT H A I AT P IR BT (soluble egg
antigen, SEA) M IgY,
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25 FA A Y Rl A 22 XY 3 KW T B SR
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i TG 58 A A7 R R ERAN 58 448 R T 56 [ Sigma
N, BRI S ALY AR T ) S PUAY IgG (R LAY
HRP-IgG) M 3¢ [E Bethyl laboratory ;= i o LU 4T %
HRP-IgG W [ 26 [ Pierce 28 ), /NF 1L 3E A A
(bovine serum albu-min, BSA) AR K F|F. Maverick
NFEIPERL . SEA %R TG NARSEES = A Tl H
A 23 A 2l

3 SEA Hi#l#&

W24 2 000 2% B A L HUE ) 45 d (58 >
KA G E TS A S BUFIE, 232 I W8 T e
B, R RRTEKIB T R E A S, 4 CULTE 48 h
10 000xg B50> 1 h, WCHU B, WS4,

4 RERBEWE

1 60 pg 1 SEA 5 AFRECE A FITR A,
T FLAL G R T H K e e 2L B, IR g
10 d J&, FH SEA $L AR [ 58 244 71 26 X 153 K2
TR 3 I, FIEN 30 ug SEA/H, ERIKIE R
10d, HER®ES 7dBESE, MUHricT 4<C
VKEAIRAE . o PERT RS ERAEXTIE,

5 IgY HYIREXFN4{L
ZHESCHR[ 5, 6 | i I BCIR S f5 50 10 L 17,
24 31 Fl1 35 RIAGE, HUONE 52808 /KHE 1:9 #iks,

FEOFHRA)E, B4 CHR, HESEREE, 4C
10 000xg &5:L> 25 min, B L3E, A 19%85 R4,
45 C/KE B R, FE Bk IS
FIZRIRCKDTREDE T, B AP T4, H
ZEIRK 4 CiEMT 24 h, HEHIK 3~4 K, G ER
L6000 (PEG 6000) Hhvk4sZF AR 1/10,
WS4 I B -20 CIRAERT o R IRPERS R oY R4
Bornglifb ke L,

5 IgY By

50 Fabzenz FBCAENEEASE, ¥
WerEHR 0, 0.1, 02, 04, 0.6, 0.8 Fl 1.0 mg/ml HIHR
HEdL 20 wl 43 3n 3 96 FLEEFR AR PR HES LA, B
B 20 pl BESMENRE AL, LA 200 pl /5 BCA
TAEW, 37 CJz i 30 min, FEREHRIY ( Multiskan
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(Aso H), ZhilbrdErhse, TR EAS R,

5.2 lgY &9+ = hx A AR BR 4N TR R M B e 5k i L ok
(SDS-PAGE) #=%& & Ji¥Fi (Western blotting) 247
Ak i8 J7 A SDS-PAGE i I AH X 43+ Jit & (Mr) J ki
RS, HIRGEICRE R 5%, /T ESIHRIE N 1%,
W JF AL SDS-PSGE %Rt , HMR4E R BN 5%,
OB EE N 15% , FFFLIN ERERN 7 pg, Western
blotting & SEA ¥E1T SDS-PAGE HLUkJ5 , %2l
FREFAEZNE L, F 1%0 BRI 4 CEAEHR, —
PUNRREST I 1gY (VEEESN 1:1.000), HERiAS 2 1
IeY fE X I8, ZH0 0 FEPUXS HRP-1gC (W R
1:100 000), FH 4-5-1-ZEW+3%H,0, H.{.,

52 IgY £ Ao prmlE A ELISA &3,
0.4 pg/fl SEA 4 CHPE 5 pH 7.4 PBS-Tween20
(0.05%) PE¥ 3K, 10% BSA 37 CHM 1h, ¥
W BT mALMAE AR B 1gY (AN 1:2 TR,
12 MHREEA) 100 pl, 37 CIRE 1h; PREREIA
YW HRP-IgG (MEFEE M 1:100 000) 100 pl, 37 Cifi
H 1h; AP B (OPD)37 CHE 15 min, 2 mol/L B
FRZCIERN, BRI I A g, (B, LA 1% BSA fE
FAMEXT B8 PBS /E2S FAXTHE , S5 KW, MEfL Ay,
(B (S)/BFHERT HRFL A o (EL(N) KT 2.1 FR BT

53 lgY SgrArm  FWETIAR I ELISA K,
FFLALHE 30 we TeY, FH 10% BSA £H1, i sifs
LU Al B SEA, WREEJ3J12h 2 400, 240, 24, 2.4
0.24 ng/ml, YRESFIMAPDL SEA [ 1gG, 37 CIHA 1 h
J&, IMAEYI% HRP-IgG (MEJEN 1:100 000) 37 °C
1h, fJEY OPD B4 15 min, 2HL A, {5 . 4555
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1 IgY EBS=WNE
U5 oY MEHREL N 6 mg/ml, B HXGHE
ZRERNT . BHTRNIRSA 5 T LIASE] 61 mg 1Y 1Y,

2 SDS-PAGE #1 Western blotting 53

aifb 5 SE B TgY A 1 & Ew, HMr 48
130000 (K1), ifJ5%I SDS-PAGE Z5R B/, 25
B IgY 367 &7, Hod&4 Mr iy 66 000 F1 Mr 35 000
By 2 2k B A5 25K (I 2), Western blotting 2%
RN, SEA TR 1Y U, 15 RN
IgY ANEA N (F 3),

3 IEREEREAEN
B4z ELISA &5 R Box, BEPIR e 10d )5,

Mr M 1 2
170 000

130 000
95 000

72 000

56 000

1 BPEEAHRAEY IgY, 2. SR ARIRALRIgY,
Purified IgY from immunized egg yolk,

M. RS,
M. Protein marker, 1.

2. Unpurified IgY from immunized egg yolk.
1 Ig Y B3EEE R SDS-PAGE 9 #f7
Fig.1 Unreduced SDS-PAGE analysis of purified IgY

Mr M 1 2

66 200

45 000

35000

24 000

20 000

M. EABAREY, 1. RGEIPEHELAIN IgY, 2. REFINHRE
4l IgY
M: Protein marker, 1. Purified IgY from unimmunized egg yolk,
2. Purified IgY from immunized egg yolk.

2 Ig Y WEEE! SDS-PAGE 4347

Fig.2 Reduced SDS-PAGE analysis of purified IgY

SRERIA B A, ISR G M iE L LT, 24
WAHRPE 31 d I, SIN Ky 2.58, Rtk 1:1 600 (&
4), RAEFEIEPUARFERER] 1:64 B, SIN Z5TF 1.49,
ELISA Z5 3 2M: (R 1),

Mr

170 000
130 000

95000

72 000

56000

M: EABAREY, 1. 2: HhupE
J5 IR BHARALY IgY S0,

2. Reaction with purified IgY from unimmunized

ORGSO PR AR gy RN,

M. Protein marker,

egg yolk, 3: Reaction with purified IgY from immunized egg yolk.
3 IgY K Western blotting %4
Fig.3 Western blotting analysis of IgY
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Fig4 Time-dependent changes in the titer of IgY
detected by indirect ELISA
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%1 (8% ELISA £ M IgY 45 RMEMER (Awfl)
Table 1 Specificity of IgY detected by indirect ELISA (A, value)

" =y A EGN T .

D{ﬁ‘fgﬁf% A&ﬁfg /prEIELIISA SN Abﬁl%fﬂ BfEESSA SN ST
with immunized IgY with unimmunized IgY -gative contro ankcontro

1:8 1.630 4 17.57 0.7255 7.82 0.0928 0.0485

1:32 1.163 4 12.54 0.2314 2.49

1:64 0.783 7 8.45 0.1387 1.49

1:800 0.361 3 3.89 0.069 6 0.75

1:1600 0.2397 2.58 0.0552 0.59

e B 3 WEE SR,

Note: Average figures from three duplicated experiments,

Fz2 IgY BIBMERRN (ALMH)
Table 2 Sensitivity of IgY detected by sandwich ELISA(A , value)

AR KHeL> ELISA
SEATGREL LR Lo e
Dilution Absorbance of S/N"  Negative control Blank control

of SEA  gandwich ELISA
1:10 0.657 7 3.08 02132 0.1117
1.100 0.517 1 243
1:1000 0.460 7 2.16
1:10 000 0.454 6 2.13
1100 000 0.424 8 1.99

iE: é&ﬁujﬂ 3 @E;E@quzﬂ]{ﬁ, * S/Nj‘]ﬁzkz‘lm {E/m'ﬁﬁ',ﬂﬁ/lm {Eo
Note: Average figures from three duplicated experiments, * S/N for ab-

sorbance of sample/absorbance of negative control.

MLYE HPEFR TR ] 56 5 PR SR e AR AR kg, L m]
DMERITRCE /BT bR, (0 BRTE B R aefR
B Ml figp DA T () SRR R e S A T R

LeY B4+ 450 S ALY 1gG 2K,
G2 A Mr 180 000, H Mr (67~70)x10° 4 5 5% fl
(22~30)x10° (UARHEELH AN, H TR0 3R R A BE B AH 251K
K, lgY A EHELEY) e Bk 1 & A A8 g 5
JR, T AR IR GBS 1) S 2 A I 1Y AH L 1eG
HADE, WFLPIRE 1eG 5 1i3E H A2 XGR
F (theumatoid factors, RF) 4G 1% Bl M BHPEZS 5
M IgY 1Y Fe BEARS: 5 RF 454, BFEJE.0> ELISA
MR A LY BRREI/ M B S SR =R oAb, 166
ETTAMA RS, TEERAMATT 25 & 2P0 -, )
R SPURME G, ERERITE, H LY fpi i
AR ARG, WSS R I IE A A A MA F
g5, MR FIPER 4 . Ohnish SFP ) H IgY
Fl TG il #5320 ELISA A5 I 4 e A= 4 - (hepato-
cyte growth factor, HGF), &I IgY fdiRa % 2= 853
e T 10 £, A, 1oy i AR . i, g
PEGF LR

Larsson¥E USRI, X T 2R 0o, 4
PN BRIk Y7 Y iala t 71 N E N Ve = S A<
B FBUR D E R, ASSE SR F AT =2 20 L

* SIN AHFEAR A gy TE/BAPEXT IR A, (5,

* SIN for absorbance of sample/absorbance of negative control.

BRFERAAML, FEZ ARG R &P R,
SEA Gl 22 RS )5, B /KA BRA PRI IgY ; dE
I JRA SDS-PAGE 253 Bn R 1 44, 4R
L UEIAIZ IR AN TgY ARCRAF, Bizhanov S
FEER R, RATTEARR, PURREASH B
i), (HREBEA Mr 66 000 F1 Mr 35 000 P 4545, 7F
AWFFER, 1gY 24# )5 i SDS-PAGE 4558 oRdk 7 4%
w, HAEH Mr 66 000 1 Mr 35 000 1) 2 434l
5 KA, 5 Bizhanov BUFRE 45—, XliES
SEA MIPLRA T E 2R, FEO™EZRiA RS E
W) IgY Ak,

ARSI B UK T T H A MK L SEA (1 Rr 5P
LY, HA @A, B, MRfeE S, &
9% 1 WY SEA $LIRAH 30 pg, IEW T Hg e
PURBV AT AF R Y — 1gY; [FEPE;: SEA Rk
#) 2.4 ng/ml BWHE AT 8% TgY K00, P60 1gY K600 AY
R, DRI TgY 7 A I 6 G028 12 W T
HE RPN TR,
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