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SUMMARY
(FELFE)

The development of drug-independent control strategies against several diseases have
been studied. One of these new control strategies is passive immunization strategy using
hyperimmune, pathogen-specific secretory IgY antibodies. Egg yolk IgY antibodies are often
used for passive immunization because of their feasibility for large-scale commercial
production. In this study, we tested the possibility that IgY isolated from eggs of hens
immunized with avian influenza (Al) virus and Newcastle disease (ND) virus provide
prophylaxis and therapy of Al and ND virus infection.

Several Al and ND viruses have been isolated from chickens in live bird markets and
layer farm. Two viruses (one is for Al and the other is for ND) were selected as vaccine
strains because of their antigenic and genetic similarities with recent epidemic Korean
strains. Twenty-two-week-old Hy-Line brown hens were immunized intramuscularly with
inactivated Al and ND vaccine strains mixed with ISA70 adjuvant. The hens were
immunized four times with three weeks between the immunization. High titers of ND
virus-specific IgY in eggs can be elicited in three weeks after second vaccination and high
titers of Al virus-specific IgY in eggs can also detected in one week after third vaccination.

The neutralizing titer of anti-ND or Al virus IgY was determined by the cytopathic
effect of ND virus on chicken embryo firbroblast cells or the liability of Al virus on
chicken embryo. The neutralization titers of the egg yolk powder against ND and Al virus
were 32 and 256, respectively, suggesting that IgY antibody produced in this study could
kill ND and Al virus. These results suggest that egg yolk IgY antibodies against ND and

Al virus could be used as feed additive for prevention of ND and Al in chickens.
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LaS 70.9 | 70.8 | 703 | 693 | 716 | 961 | 733 | 70.9 ID | 984 | 972 | 86 | 847 | 845 | 846 | 847

VG/GA 704 | 704 | 69.7 | 684 | 7.1 | 966 | 727 | 70 H7| ID 969 | 8.1 | 845 | 841 | 844 | 845

(96) ALrequTs proe ourure

BEAu 749 | 731 | 738 | 715 | 76| 941 | 762 | 743 | 928 | 921 ID | 87| 81| 82| 8 | &1

Warwick 722 | 689 | 726 | 685 | 731 | 637 | 721 | 733 63 | 619 | 6863 | ID | 914 | 924 | 918 | 917

SNU-5074 66.8 | 63.7 67 64 | 672 | 611 | 656 | 67.2 60 | 595 | 6L6| 761 | ID 94 | 987 | 987

Taiwan95 65.7 | 648 | 663 | 646 | 663 | 60.1 | 665 | 665 | 594 | 583 | 618 | 784 | 834 | ID | 943 | 842

SNU-0202 674 | 64.8

=2
2
3
=5
o
W
=2
=3
2=}
=
=
R
o2}
=3}
(=2}
>
o
(o2}
S
wm
©
o
=
=
=3}
-~
3
s

963 | 838 | ID | 996

SNU-5070 672 | 653

o3
3
.
=y
1
wl
3
3
3
3
=
e
=y
1
[oe]
(=2}
=~
3
o3
=]
w
wm
=
]
3
=
[oe]
-2
S
3

961 | 835 | W8 | ID

KBNP-415

B
&
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V4 (Queensland) (AF217084)
APMV/duck/10/07(EU547760)
NDV015857

KNU-GP09

98-1154
D26/76(M24692)

APMV1/chicken(AB070385)
*‘ — ULS/67(M24694 J04328)
mallard/US
4‘;( KNU/SH09
duck/FarEast

—E Bl/47
turkey/USA/VGGA(AY289002)

I: BEAudetteC/45(M24697)
APMV1/chicken(AB070383)

_|7 APMV1/chick(AB070382) ]
1]

KJW/49 AY630409

—!_7 Kr-48/82(AY630410)
Kr-K/84 F(AY630411)-V %

AV 1796/90-brz(AY 175648)
Warwick-ger Z12111-v

Kr-M/88(AY630413)
—| VI
SNU8871(AF257748)

Taiwan95(U62620)

0.02

SNU9575(af257763)
Kr-D/84(AY630412)
SNU-5074(EU140950) v
KBNP-4152 F(7d)sms
SNU-0202 F(7d)sms
SNU-5070 F(7d)-sms |

Fig. 1-1. ND £&]59] phylogenetic tree

73 vlolg el ol g} Fiixte] SR Walntole 20 #
L3k NDVGP09 @dHL e3¢t ol tE o|F NDVel| tis}d
Hol= Aoz yeht NDVGP0YE U444 ND v}
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2. FAAAE AL vpolel = A

7h A2 FY &3 H9Nz§7sﬂffﬂ Al Hlolaf2 3

drols B ehdge] 43 FAAYE HIN2 EHE Al wpelgi~g Awaly] 5t ok
FE HogHE Al vlolg]~ B3ttt & 339 HIN2 dAFulolz|~
7t B Eden o]F KNU07033&  okelsge AtgAzye ZysHzon KNUGS
KNUSWRS A ejAl gl A 45T e doz2E B =AthE 1-7).

2
M
N2
2
&
>
OZi

® 17. Al B2]F9 g

2+ e = B A4
KNU07033 ALSALHA| BYHE BAE AFA
KNUGJ AHAE F5 H 71 BAE FFA|
KNUSWR AHAE F5 H WYHT A7= EHA
v 27 AIVZEY] 3 T A
BT F70e] &9y BAHEAAHE oty Hste BEEFE WY S ez dHH
#HHAAHS 2AEIE Y. BElFe gE A 4zt vlol# g L UAEWAS A FEY 65
Be| SPF Wolglel 13 AFstn 8FHu 23 Fs ek 2348 F 2550 Adst EFF

8
01301 % R F7e na dFgHAANGez A Q7S ZASFAET. KNU0703390 o 3
f‘f&%fg% TEado g FAGrtet BEF 013017 AritolE Holx| o= ALz vEh}
= A g Aoz HYr KNUSWRE 23 013017 87-8$-A oA ur-3-2 1}
ddol sl 2~4v) o =2 ¥EAS BIom KNUGI= 5% U ET
: % 013109 that gA717F 20 AT B$e Ao 2 eh) o]E slolzAE EFEF 013013
FAH Zol7t ZA= FE Aoz IAHJU(E 1-8).

i 18 Al 2 F3e] dH A B4
. vpojg] 2ol mhE A4S A AL
" KNUO07033  KNUSWR09 ~ KNUGJ09 01310
KNU07033-1 256 128 128 256
KNU07033-2 256 128 256 256
KNU07033-3 256 128 256 256
KNUSWR09-1 128 64 128 256
KNUSWR09-2 64 32 256 128
B KNUSWR09-3 64 64 128 128
KNUGJ09-1 32 32 128 64
KNUG]J09-2 32 32 128 64
KNUG]J09-3 32 32 128 64
01310 32 32 128 64
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o 22 AIVE] §H3H 54
(1) HA $87 5424
222 tistel EEBMA §4A HA A4 4474 47149e zAsat 42 2y

HON2 223 3% =% HARAAE 1742 bpel 9712 P45 Utk 248 4/149¢
Efz HA #274 971 454¢ 08 2elFd mzid 23 297 3% 2% @014

BaEE 7)E 283521, MS%, 01310)9} 7+ 7 7he AEA(921% ~97.5%)S HYor}
ZEIF(Gl, Y280, BJ1/94), AP 7ZAFHKI1073, HK1074), E-w]Ea]F(Call89/66,
Mi/383916/95) % UEEFF(Hok9/99, Hokl3/00)st= & A=A HYTHELI).
KNU07033-2 1992\d = Hz 2832 MS9%67 926%2 AEAHS Bgon @Al ZudA
HAFZ o] §HI e 01310F4= 937%9 AsAdel U™ HZ EHHE S21F9=
97.3%2] ¥uZA =& AFAHE Eh

i

mucleotide similarity (%)

BJ HK HK Cal Mi/383 Hok Hok
07033 )] SWR S21 MS9%6 01310 Gl Y280 1/94 1073 1074 18966 916/% 9/99 13/00

o703 | 1000 961 90 973 926 97 818 777 840 86 847 815 817 80 &5
BN | 97 1000 s 975 w21 @6 8L2 771 831 838 840 808 809 84 881
US | 954 96 1000 973 920 985 8.1 770 830 87 89 806 808 83 &9
s21 | 975 99 96 1000 934 947 85 777 &8 %3 845 8Ll 813 834 890
MS9 | 951 944 o4l 946 1000 %4 &4 779 843 &5 &5 814 89 919 913
8L | 951 957 93 %3 %8 1000 89 778 840 849 849 816 85 909 W6
GL | 84 87 83 87 86 B2 1000 8.1 96 %6 959 808 804 &7 X8

¥ | 810 87 83 8.0 8.9 86 &1 1000 94 842 83 773 769 71 71

BIL | ss0 &1 87 73 &8 81 9.1 902 1000 919 921 81 834 80 &2

(%) Ayrequurs proe oure

ﬁ)l% 87.6 86.9 86.6 86.9 87.8 86.4 95.8 84.4 9L.7 100.0 99.4 81.6 80.8 85.8 85.8
E)I% 87.5 86.7 86.4 86.7 87.6 86.2 96.0 84.2 91.6 99.4 100.0 81.8 81.0 85.7 85.7
ch%é 87.8 87.1 86.7 86.9 87.5 87.5 86.4 82.4 89.1 87.3 86.9 100.0 83.2 82.9 82.7
8391 89.8 89.1 88.7 88.9 90.0 89.4 86.4 83.3 90.6 87.5 87.3 93.6 100.0 83.6 83.5

/9/9 93.2 91.9 91.6 92.5 93.7 92.8 86.4 83.7 90.5 89.6 89.2 91.2 92.5 100.0 9.1

1%/0 92.8 91.6 9L.2 92.1 93.3 92.5 86.2 83.9 90.7 89.4 89.1 91.7 92.5 98.9 100.0
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HA #AAZF BolA HeAz #A-o] Q= deavage sited olmimil A& ZARSE ZAxt
KNU07033-& **PAASGR/GL*2, KNUGJ099} KNUSWRL **PATSGR/GL*< 7lx1 9+
o2 JVeh) ZuEE HIN2 vlolgl A EgF REE HoA AHAA EAHLS A= A

o7 gt w3 receptor binding sited] olm|:=At A ES BEAZ Az 2 By F
E-Q AE& 73 Ao n 53] 226W 9] ofn|mitd At a7k nlolg{aEo] B
ot A= lysine thal 27/ Y vlolgl 250 3522 HAst e glutaming EfF-3)
T Qe Aoz uyeht 3 FeF wEE ATdE pEEA gk solEad es 24
= A THE1-10).
% 1-10. HA Cleavage site9} receptor binding site2] o}u]=2t &3
Amino acid
sequence at the Receptor binding site
Viruses cleavage site
3570 G asor oo
A/Chicken/korea/KNUGJ09/09 PATSGR/GL H E Q
A/Chicken/korea/KNUSWR/09 PATSGR/GL H E Q
A/Chicken/korea/KNUQO7033/07 PAASGR/GL H E Q
A/Chicken/Korea/164/04 PAASGR/GL H E Q
A/Chicken/Korea/01310/01 PATSGR/GL H E Q
A/Chicken/Korea/99029/99 PAASGR/GL H E Q
A/Chicken/Korea/25232-9600/96 PAASVR/GL H E Q
A/Chicken/Korea/ms96/96 PAASYR/GL H E P
A/dove/Korea/S14/03 PAASGR/GL H E Q
A/silky chicken/Korea/S3/03 PATSGR/GL H E Q
A/Turkey/California/189/66 PAVSDR/GL H E Q
A/turkey/Wisconsin/1/66 PAVSDR/GL H E Q
A/Shaocguan/408/98(human) PARSSR/GL N A L
A/Hong Kong/1074/99(human) PARSSR/GL H E L
A/Duck/Hong Kong/Y280/97 PARSSR/GL N T L
A/Quail/Hong Kong/G1/97 PARSSR/GL H E L

“H3 @AY ubolH 9] HA #47 opr it d Wa7|E
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HA f342 471449S EE t2 HIN2 vio]#| 253} phylogenetic treeE ZtAste] AT
< v w3 A eHFig. 1-2). = E 8 F ZF+= North America lineagest= €43 t}2 Eurasia

lincage® EFEHAY FHEYFEL EBurasia lincageF oA E £, A&, Tdol 59 ujo
#H2ob= ¥INE Korea sublineageZ R/ 5= @79 Az B FHAY. 3 HZ &
FE2 AMEAES Hole TF HIN2 Hio]g29lx &3] 2 Adz EES JAT

E
& Ik
94 | A/Chicken/Korea/KNUGJ09/09(HIN2)
_I A/Chicken/Korea/KNUSWR09/09(HIN2)
—— A/Chicken/Korea/S21/04(H9N2)
A/Chicken/Korea/164/04(HIN8)
A/Chicken/Korea/KNU07033/07(HIN2)
——— A/Chicken/Cheongju/ADL0401/04(HIN2)
28 A/Chicken/Korea/99029/99(HIN2)
A/Chicken/Korea/ai96006/96(HIN2)
97 ' a/Chicken/korea/ms96/96(HON2)
85 —— A/Chicken/Korea/01310/01(HIN2)
Alshorebird/DE/261/03(HIN5)
Al/duck/Hokkaido/49/98(HIN2)
A/Duck/Hokkaido/9/99(HIN2)
A/Duck/Hokkaido/13/00(HON2)
A/Duck/Hokkaido/HY57/05(HON4)
A/Duck/Viet Nam/68/01(HIN3)
A/gadwall/Netherlands/1/06(HON2)

63

62

81

49

49

29
96 | A/Chicken/Hong Kong/G9/97(HON2)
_| A/Chicken/Hong Kong/G23/97(HIN2)
87 A/Duck/Hong Kong kong/Y280/97(HIN2)
A/Chicken/Beijing/1/94(HON2)
91 —— A/Chicken/Pakistan/4/99(HIN2)
90 A/Quail/Hong Kong/G1/97(HIN2)
%LLA/Hong Kong/1074/99(HIN2)
80 — A/Hong Kong/1073/99(HIN2)
A/Turkey/California/189/66(HON2)

ai — A/Turkey/Minnesota/38391-6/95(HIN2)
99 I A/Shorebird/Delaware/9/96(HON2)

87

Fig. 1-2. 8 AIV HA #4A+9 AEnu
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2 FE NA THEFAR F7IAES 1'?:—10}9315} NA A P1,467bp A7IMEE
A5 T2 N2 4 vlolgi2e] NA {F-Hxbe} A7 ‘% O}U A S ¥ Y THE
1-11). 4

7 KNU070333= =]
Ba)Z MS9639F 93.0%, 0131059+ 93.7%, 521T91r 96.3% AEo AFAS BIot A
Holl Al £2l® KNUGIF9F KNUSWRF-$F= A5 /do] 242 01%2 3 4s4e Bt =
5 KNU070332 Alk7bd HIN2F1 HK/1073, HK10748}= 30.6%9] we AE o] o n
%144 Abgrell 385t 9le H3N2 A F dlo]lzg] 29 NA fAA = 79.3% ~80.5%2] 454

S Byt A AR A —Eral% KNUGJ ¢+ KNUSWRFE A2 7dE 99.7%9 & AsA4S
BHou; 1 #3 HIN2 ulolz] A9tE 895%~928%<] e AEAHS Btk 2 ok
ZEAA BEEn 9= HSN2 €389 NA A4 = 965% ~985%714] =& A=AL B
ol Ao g FHAFHAUL.

—

¢

¥ 1-11. NA FA42 47] & olm|ak A vl

nucleotide similarity (%)

KNU KNUG KNU Ms9 Xuyi Xuyi Akl Shi N HK HK Busan  Cnume  Kor
s21 01310 99029 mago 14771 Gt Y280 1844710 AFOS/0
07033 1 SWR 6 /10/05  18/05 . fo2/07 o N0 074 10/07 N .
KNU0703 R
3 100 90.1 90.1 963 930 937 904 900 899 8.6 86 885 206 330 306 306 793 84 85
KNUGJ 9.0 100 99.7 9.3 923 926 84 983 981 980 9.9 99 303 342 313 313 8.4 822 826
KNUSW
R 9.3 99.7 100 904 922 928 84 985 983 982 971 97.1 302 340 312 312 8L4 823 826
S21 97.2 945 .7 100 936 942 929 906 905 899 910 909 300 331 306 306 8LZ 824 804
MS9%6 9.9 955 95.7 95.5 100 9.6 944 926 924 921 91.0 9Ll 298 333 309 309 87 8l5 8L9
01310 95.7 9.8 97.0 954 972 100 938 929 928 924 9L.7 913 209 327 309 309 83 86 8L6
99029 91.9 92.8 93.0 946 947 945 100 8.6 835 892 902 903 306 336 303 303 &l. 816  80.0
Xuyi/10/0 B
5 9.5 99.1 99.3 949 9.9 972 932 100 9.8 983 972 971 302 342 3L1 311 812 823 824
Xuyi/18/0 B
5 9.3 989 99.1 947 957 970 930 997 100 98.1 97.1 97.0 302 342 3L1 311 81.1 822 823
Aki/714/0 - o
6 93.6 98.3 ®.5 940 9.1 954 926 98T 98BS 100 982 978 306 340 315 315 8.2 823 823

Shi/02/07 R2.8 974 976 9.3 943 95 938 978 976 987 100 99.0 309 342 315 315 822 84 8l4

Nii/477/07 9.2 974 976 9.7 947 959 942 978 976 983 995 100 309 343 315 315 824 84 8L5

(%) Arrequrs proe ourure

Gl 13.0 126 126 132 126 128 129 126 126 132 132 132 100 321 968 987 315 3Ll 3L1

Y280 17.0 17.0 168 170 186 170 165 168 1868 166 168 172 130 100 3.7 3L7 32. 3L 3L6

HK/1073 13.4 130 13.0 133 130 132 129 130 130 136 133 133 986 127 100 993 318 3L4 319

HK/1074 13.4 130 13.0 133 130 132 129 130 130 136 133 133 983 127 993 100 318 3.3  3L9

Busar/100
- 8L.0 829 82.9 829 824 822 8L8 822 820 8.2 833 87 12.7 15.7 12.5 12.5 100 980 981
7
Chung/470 .
) 8L.6 83.1 8.3 837 829 831 827 831 829 831 842 846 12.3 15.7 12.0 120 982 100 95.9
Kor/ ARG0 o
3 8L.6 835 8.5 816 831 829 8L0 829 87 829 820 824 12.8 15.4 12.8 128 981 95.4 100




T NA ©#ae] HB sitee] olmxal Age *ISKDSRSGYw}
JE= Aoz Jeh} A7t HIN2 u}o]av(HK/1073/99) = Aol
Hl 2 o] stalk regiono| M= Aol Qe ALz e} AFEZTE HIN2

1-12).

AL FUEYF
PDNNNWS™e- 71
2 BEYth E3 NA
Fobs AolE BYTHQ

mrﬂ“mm

E 1-12. NA ©id o] HB site ofm|i=2k 2 stalk regionol o] AR AL H

Ve subtype Amino acid of HB site Deletion in. the
366-373 399-404 stalk region
A/Ck/Kor/KNU07033/07 HON2 ISKDSRSG DNNNWS -
A/Ck/Kor/KNUGJ09/09 HON2 . -
A/Ck/Kor/KNUSWR09/09  HON2 ... .. -
A/ck/Kor/$21/04 HoN2 -
A/ck/Kor/01310/01 HON2 . -
A/ck/Kor/MS96/96 HON2 No.. . -
A/Dove/Kor/S14/03 HON2 . AITTC. -
ﬁn/l i;n?ng nam/447/02 o _EKL.. RGR. -
A/Swine/Korea/CY02/02 HIN2 NEKL... RGDR. -
A/mallard/Xuyi/10/2005 H5N2 -
A/ck/Bj/1/94 HON2 KE... SD... -
A/ck/Bj/1/00 HON2 KE... SD... 63-65
A/DK/HK/Y280/97 HON2 KE... SD... 63-65
A/Qa/HK/G1/97 HON2 K. SDIR. 38-39
HK/1073/99 HON2 K. SD... 38-39
Ck/PE/1370/83 H5N2 63-82
Ck/CA/6643/01 H6N2 . 63-80
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NA FAAe 971494 EUE phylogenetic treeE ZAste] AEEAL HASHTH

TU R FF AEA TG A
EsHag. a3y
THEA| oF A 2 Foll A]

1-3).

22 ® KNU07033& A Zulizl Tk fAR

AMAZANA E® KNUGY KNUSWRE 7] &=

e HN2 @399 NA fAaxs 2 Adz 2

T

100

100 AJ/Chicken/Korea/KNU07033/07(HIN2)
A/Chicken/Korea/S21/04(HON2)
A/Chicken/Korea/01310/01(HON2)
H;A/Chicken/Korea/MS%/%(HQN2)
A/Chicken/Korea/99029/99(HIN2)
A/Bewicks swan/Netherlands/5/07(HON2)
100| 100 - A/Pinkfooted goose/Netherland/1/06(HIN2)
o | A/Mallard/Xuyi/10/05(H5N2)
A/Spotbill duck/Xuyi/18/05(H5N2)
A/Chicken/Korea/KNUGJ09/09(HIN2)
AJ/Chicken/Korea/KNUSWR09/09(HIN2)

68

99

58| A/duck/Niigata/477/07(H5N2)
78| A/Northern pintail/Akita/714/06(H5N2)
88" A/duck/Shimane/02/07(H5N2)

A/Chungnam/447/02(H3N2)
100 [ A/Busan/10/2007(H3N2)
100 - A/Korea/AF05/08(H3N2)

100 A/Chicken/Beijing/3/99(HIN2)

L A/Duck/Hong Kong/Y280/97(HON2)
A/Hong Kong/1073/99(HIN2)

100

100 I[ A/Quail/Hong Kong/G1/97(HIN2)
32- A/Hong Kong/1074/99(H9N2)

Fig. 1-3. #2]F9] NA #3 A} phylogenetic analysis
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1) AeE, fAEE % AAAF #F 22 FORFH ND vlelds 338 dusiel ¥y
HARE 2AF A% A% BUFE DAY vlolsizolgon Jg B
J

Q4 w2 0] 91t

5—}*—‘1 atel = A %Q}EE# XHﬂW g fEeddA £2® NDVGPI= FEFAW
7 otuEl o]F gl Histed® Had Ee 7 AAIAS FEhAH-

3) NDV F §3da @714 88 439 7|E8dF 2 2350 & =
A3 KNUGP093$} KNUSH09FE 2% AqH94 Hlolel~ AF<l genotype 12 E&H
Atk =3 KNUGP09FE #Wla139l V4s}l 7h4=L A% 4 (98.9%)2 Ko KNUSH09F
= n2oA BERan® 9@EeFE(mallard/US)st 7 = AEH(979%)0] U= AL
2 FAFAJ

4) A2AEE 2 AW 5 He2ZFH Al Hle|3 = 355 Rt BYgdoATE A}
$ 23 357 BF Hol tid HAHe AL vpolg 2R EREHJT

5) 22 AIVel T3 HA 99 333 Bad4e 248 23 287 2 712 Fua
9] @ AA Hole BA ggkon AT LeF BEE

B AEeelA AR fEsE Aoz Fasr.

6) =& AIVY] FTHFHAN HA §38x 2 NA FAARE T4 23 A=A
KNU070333%= HA 2 NA §3x 2% 7|= 2z HIN2 23
k. a3y AHA F fFEHROERE 2IE 2= HARAAE 71& =y&8 HIN2
ol 257 fASIE U NA fHxte FUlEEFode A oA EFAA £
H5N2ulo] 8] 29 fALSE A9z #/F AT

ol’del d3s EUE Wolw B ol ¢33 FIHAE ND Hiols = AWAE 5

HollA EZ® KNUGPOITZE AAstHT FdALHE Al vlold{xs ArgbAlodA B €
KNU07033F& 4339t}
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Al 2 A %A E. Coli @ %A Salmonella®] ofe] ®a3 Aut

1. BAG§ WA (Escherichia coli) ok E]F At

[¢]
7S E57] A3 E A5 A8 1nE Brilliant green lactose bile(BGLB) broth 9m{o]]
ST Wl 3 g=e] EdAEe ST glol AR dduiAedA 223

Chromogenic E. coli/Coliform mediumel] 37 Coll 4] 18 ~24A| 7k wj kst & Hepd Fghg A|8%
3702l F g8 Alelsle] Eosin Methylene Blue(EMB) agaroll =23}, EMB agari= 37 Coll A
18~24A17F vljeF 3l &, F&£A4 FE-S Jehl= FHEHe 37 485t MacConkey agar(MA)9|
E=E3le] 37T, 18~24A4|7F vl oFsicy,

PFA BA E23 thgae] H94 A Heat-labile toxin(LT), Heat-stable toxin(ST) 1S

A ZF Avian pathogenic E.

4 Y
Foln 2 wtel A4F Hel ALE 9 2w SelA 2T ggEe v

R -

oD =
&4 288 #FE Brain Heart Infusion (BHI) brothdl ZZ3s}e] 37 CollA] 2447+ wlj oFaich

HE 10 skl 12000 rpm°ﬂ/‘1 587 9 A]—“%El%w 2L wEla dde EW
1027 719g93F & A=l ] EH| FHala] 49 iﬂ'@]- A /‘]'%‘5_‘_4'-

o Heat-labile toxin(LT)¥} heat-stable toxin(ST) &0l A}E-Sh= primers= A|#EHI e A&
o]-&3lt} (LT: TaKaRa S003, ST: TaKaRa S005). LTe} STS] HF FZA4E2 242 263bpa}
123bpo] Tk,

o PCR wb-g-z2A4 2 2% =4
PCR HF-§-2 DNA polymerase, dNTPs % reaction buffer 5 PCR 3ol "3l 344 HES
ET5te 13 B34 BZ2AZRAIZ AEF3FE PCR premixE o]&3kc} 7)70€] PCR premix
tubeo]] template DNA, primer set(foward, reverse) ¥ F/F2 3716l mixingdt &

Thermocyclerol| A wWHg-A] 71t}
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¥ 21. LT, ST 4R H=
( PCR Wbg %4 >
o DW 174

o Primer foward(100 pMol) 148 Primer reverse(100 pMol) 1
o Template DNA 1x0 Total 20ub

(PCR &% =3 )

Step Temp. and time Cycle
Initial heating 94°C bSmin 1
941C 30sec
Cycle reaction 55C 30sec 35
72°C 1min
Last extension 72°C 10min 1

(8]

% agarose gel’doll A 100V A oF 4087 A 7|95 T gelS ethidium

1.
GBI, 1587 ZREE BNA The, AHE ZASe] ZENES

2 #AAY
MAo| A B354 &8 Melste] 23FA3 & IMVIC( Indole (+), MR(+), VP(-), Citrate(-)),
Vitek (GNI card) == API kitE o]&35}o] #HF FA3

F 22 BT A E

Indole MR VP Citrate Type
+ + - - Typical E.coli
- + - - Atypical E.coli
+ + - + Typical intermediate
- + - + Atypical intermediate
- - + + TypicalE.aerogenes
+ - + + AtypicalE.aerogenes
- AFA W - - wAGA P -
» IMVIiC test (Indole + Methyl red + Voges-Proskauer + Citrate)

(D Indole test

SIM agarE TToll i ZujA= ”&%i, ==Y ]*1 ‘ﬂj’ﬂoi A WA rom At
Kovac’s reagents ¥ o=
%/d: Red reagent layer, 1‘3,/‘3,. no red colorization

** Methyl red, Voges-Proskauer, Citrate2! 33t wj%= Indole testst w] A3 L F2UE ALE-
slob gk ol IAARE BRel AR olZol ubdl, & wrUsl Wugwe AAL &
71 W, At A ol A ek

@ Methyl red test

MR-VP broths TTo] ¥ -, ZRYelA wlgolz AFY wiA <tell Wil wjggitt. Methyl
red solutiong ~¥ol== W g o] yhg-g Ay

okA): Red, €4 Yellow

n}[o
5
2
rE
O
ftlo
FU
E
_Q
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@ Voges-Proskauer test

MR-VP brothE TTel]l w2 ¥, FRUoA mgo]l= A wWix] <to] i wjekgith Barritt's
reagent AE 108, #£o]o] Barritt's reagent BE 1092 Wil dH-3-2 ¥

kA Deep red color, &4 : no red colorization

@ Citrate Utilization test

Simmon’s citrate agars $HAAMHUIA R THES, Al wlgol® gttt wl k% Bromthylmol
blues HWH& Yol wk3-32 AT

%A ¢ growth, blue colorization, 4] : no growth remain green

2. %A& 2w el (Sabmonella spp.) oFSlEEF Agt

o] B3 2 QA EE BPW S 01n0E 10me9] RV brotholl A HZEg F 42ColA st

AFA BE RV S7 98 Rambach agardl] =23+ 3 37T ol A 18~244|7F v F3ic,

ol
Y
x
N,
1B
filo
°x
i
ol
o,
£
<
o))
Q)
Q)
o)
3_
D
<
=2
>
1
e
ol
o,
£
w
~N
'®)
=2
>

2t AsehAE

Amdlelit o Alx e thalAe TSI agar =& LIA AbHEu| Ao AA}ste] 37°C, 18~244]7F
vjekdith TSI & LIA gAY Ardalgo s FHEE Fo halade 2384 39S
g2lsla indole(-), MR(+), VP(-), citrate(+), urease(-), Lysine(+), KCN broth &2](-) 52
AztetAALE AAET} MacConkey Agarell Hj<Fste] Mucap test2 A&] M ZAM] H3-&
el =2 &<lgh.

o}, Ardlglato] 52 Z(Polymerase chain reaction)
< Boiling Wl 2|3 Ald DNA F&>
@ 2004£2] PCR-grade waterol]l B loopE o]-&3te] HAu| x| Aol A =gt

Al colonyE A F k] F-FA|ZITh
@ 7,500 ~ 12,000 rpmell Al 10237 Q422 3o},

Q@ 2A2=HA 45qE HAdoh
@ Pelletg- 10002 BHZFHFTZS 7F5te] vortexingste] H-/-A] 71t}
® 100Cel A 10~1527F boiling 3+ & iceoll 4] FA] A gith
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® 47T, 12,000 rpmell Al 1023t 94E Fo.
% < &7 PCRe templateZ A}-&-3H}

W2 A8 o A% 20Ce] mEe) Fok
< PCR &4]>

D Single PCR Primer 4] :

@ stock primer: A ZALS] =2of ]3] Sterile TES- o] &5te] A5y dubxoz
100pmole/ 2 3|4

@ Working primer mix : Forward primer$} reverse primerE 3 tubeol Z}z} 10uM<]
SET H4sd AT,

@ Primers
) Product size .
Bac species | Target bp) Primer Sequence(5'-3")
Salmonella | |\ 43 F TTT ACG GTC TAT TTT GAT TTG
SPD.. v R TAT GCT CCA CAA GGT TAA TG

<Working primer mix A|Z%¥>

Stock forward primer (100 pmole/wt) Z+z¢ 100 -
Stock reverse primer (100 pmole/ut)  Z+Zt 100 °
TE buffer (pH 8.0) 80ul

Total 1000

® PCR =4 : PCR master mix7} FZ2AZH AHE S0 = tubeS AMES= 749

(> Bioneer premix PCR A&)

Template 21l
Working primer mix (each 10pmole/ul) 4ul
D.W. 150
Total 2010

® PCR conditions

Initial activation step 95C at bmin lcycle
Denaturation 94C at  1min
Annealing 54C at 30sec 35cycle
Extension 72T at 30sec
Final extension 72C at 10min lcycle
@ A719=F
- F%29 gel % 15%, 1X TAE buffer, Loading dye, 100bp ladder, Gel illuminator
- Hol—tg

o PCR productd]]l A3 FE| gels Meste] A7F57dxd F23snt.

o A719E4A o) IXTAE buffer gelo] 34 Axz Rt}
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=

=

T, A9 20~30 0

°

B}Z productE 5-1040
Al

T

UV illuminator® A 7|9% A=

6Xloading dye 13} PCR product 5volumeS-

1o}
=

pd
[e}

k)

01O
To

wello]] loading

=] A

5742 somatic(O) antisera$} flagella(H) antisera®] Ztzte] -S| H 2 4

ot
_:‘j_

=
s
31,

=

€]

Cl

}<] loading

40} loading

o 100voltol| Al 40EH

°

% Loading dye”}

o PCR premix9l loading dye”}
E

o PCR product

vl g@yshy Ad
Salmonella®] ¥ A

ow
)
ﬁo

T

[ I T

g3l

=

B

3} (McFarland

S

o} =g
S|
S

1t}h. A motility GI meefum
] & 3

AR

o

s

S

to] A& 749 05ml, o F

SAIA O types 24
[6)

Z2YAFEHAG)E A= 7}t
semisolid agar ol 2~3x}8| At)
BHI broth =& TSBe]l 5~6A] 7t v &F

No 2-3)

o
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F 23 Ardage A7z % F9 EHY
Antigenic Fomula
Serotype Group Flagella (H)
Somatic (O)
phage 1 phage?2
paratyhi-A A 1, 2, 12 a -
paratyhi-B B 1, 4,5, 12 b 1,2
derby B 1, 4, 5, 12 fg (1,2)
typhimurium B 1, 4, 5, 12 i 1,2
cholerasuis C1 6, 7 C 1,5
paratyhi-C C1 6,7 c 15
oranienburg C1 6,7, 14 m,t -
thompson C1 6,7, 14 k 1,5
infantis C1 6, 7, 14 r 15
newport 2 6, 8 eh 1,2
kentucky C3 8, 20 i z6
typhi D1 9, 12, (Vi) d (z66)
enteritidis D1 1,9 12 gm (1,7)
dublin D1 1, 9, 12 g P -
pullinarum D1 9, 12 - -
gallinarum D1 1, 9, 12 - -
ontario D2 9, 46 d 15
anatum E1 3, 10 e, h 1,6
london E1 3, 10 ILv 1,6
newington E2 3, 15 e, h 1,6
illinosis E3 3, 15, 34 y 15
senftenberg E4 1, 3, 19 g s, tl -
aberdeen F 11 i 1,2
washington G1 13, 22 m,t -
Mississippi G2 1, 13, 23 b (1,5)
carrau H 6, 14, 24 y 1,7
hoittingfoss I 16 b e,n,x
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3. 8¢ ¢

N

N

x—l

23}

UA] E. coli ¥ Salmonellazt-& oFJEeF2 T3 W8-S & 240 FlaAdtt
z/Nee B3] E. coli= 1952 £2l519 1, Salmonellas 5532 Elsld Basga, oS
of BAgol e BYFE GA) BUFAFE ST,
¥ 24. E. coli % Salmonellar A - B85 ANEE A 59

e 25 Wi | #FuE 25 ] 31
No0.2009-001 |pathogenic E. coli No0.2009-014 | pathogenic E. coli
No0.2009-002 |pathogenic E. coli No0.2009-015 | pathogenic E. coli
No0.2009-003 |pathogenic E. coli No0.2009-016 | pathogenic E. coli
No0.2009-004 |pathogenic E. coli No0.2009-017 | pathogenic E. coli
No0.2009-005 |pathogenic E. coli No.2009-018 | pathogenic E. coli
No0.2009-006 |pathogenic E. coli No.2009-019 pathogen%c E. CO]]:
No.2009-007 |pathogenic E. coli No0.2009-020 | pathogenic E. coli

. ] No0.2009-01 Salmonella spp.

No0.2009-008 |pathogenic E. coli

No.2009-009 N ool No0.2009-02 Salmonella spp.

. - t .

° ba ogen%c co ]' No0.2009-03 Salmonella spp.
No0.2009-010 |pathogenic E. coli No.2009-04 Salmonella Spp.
No0.2009-011 |pathogenic E. coli No.2009-05 Salmonella spp.
No0.2009-012 |pathogenic E. coli

: : Al 255

No0.2009-013 |pathogenic E. coli
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1.

Al 3 A FAS o83 Ayt Ho|dsgA AL

oot

AL ZIH S

7t A oFe]EEF E.coli.
7HEAAAANELE2HE BT ofe] 85 Ecoli & Blood agar Wi A& AF&-35te] 37T
A incubatorol A & 7] vjsttE. Colony &9l & BHI broth 1000mlol] 3 F 35 244 7t
A 36A17F X8 uj okl gtk oFo] WS Formalin 0.3% =2 48417F Aedx 223 A AT
23 @ 9e 6000rpm QA AAst FASAT. AY FUL PBS( PH 72)2 EH
Formalin 01%& H7}ste] 1€97F Ao #wX%E 4C Y¥1 BByt Azxd JPS
spectrophotometerE ©]-&3la] 410 nmol| A4 ODX|7} 1.00] HEE 3 A5t & =
FATH

. oFAl ok BT 5 Salmonella gallinarium, Salmonella pullorium, Salmonella enteritidis

HEAAANDLEZHE Bowre ofe] E#F Salmonella 2 Salmonella gallinarium,
Salmonella pullorium, Salmonella enteritidisE Blood agar H{X|E A}&35Fe] 37Tl A]
incubatoroll 4 & 7] wjoksle] €3 A colonyE 13 #2135ttt Colony &1 & BHI broth
1000mio] HZ3F 2447k A] 36417+ AE wloFstAThuloFe] BWE Formalin 03%% 48]
L AdedA BEg AFTh £83 © 39e 6000rpm A4 At FASAT FAE
39S PBS( PH 7.2)= %3 Formalin 01%2 F7}ste] 147 Qoo BxF 454 Wgm
HAsAT Az" &2 spectrophotometerE 0] 831 410 nmojlA4] ODX|7} 1.00] FH %

s g9 Agstel FEE BFA

ol

t}. Avian influenza viru(AIV) 2 Newcastle Virus(NDV)

Ng® SeARe £y ste] 7ARIE 25 F HNNE o188 Jde ¥J F E
Alske], 104 ~10°° ELD509] ¥ =2 A% 02ml4 d#AL A= YEE FAE o&
st wlolglz B AMAG HEFsAUTh HFT Fole 2ol HA ¥EEF HolE F 37T
incubatoroll A 48A17k v k3Tt H Al wiolel el o3 H& AL WFRASIL 48
A F ole 2R YARE S TEE A NARAE A FAVIE ol &5t u)
olgl 27t AAE fANS Fol wjYHE Hlolzl2E £ St FAE Hiolzl 2 P
T 01% Asta A2 1247 awrste] B8 AA ¥z ETF BAAANS
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A1EE ul A A 2=

rlot
%

YA TFWL AZE 98] ND virus, Al virus, YA ok 2] F E.coli. o B F

HA
Salmonella gallinarium, Salmonella pullorium, Salmonella enteritidisE v} :l- % formalin®
2 B#slste] Fvlstt.
ke g7 ISA70S oF 3.7 v &2 EF3 & Homogenizerg ©|-§3t A=/l
H RRAAN} ERE 4 AL AR Solugaal Ag 9P THuAL FulsAh

o
2
2N
ok

¥l Hy-Line Brown AFAlo]l 1ml¥ 7}&o] 28 FAlstgon 337

4o H3Y % A R Y AR FAS A%, FAEE A1Ysd 3d 17

=
E
>
o)
o
=
o
o
|
o
=
o

_<|>l_,
)

14
X
{0
i\

3

le UE;“_EL DW= g‘;]/\-lé‘]- ——,%— 50
=2l F centrifuge tubed

A5ae Al IgY A

v A 97 4L 913 OMP (Outer membrane protein) €] &2
e g A(kA ok 7] F Ecoli. YA o] &2 FSalmonella gallinarium)2 8000rpmo]]
7 QAR At f4EE T ASHe HEl pelletg 10mM HEPES buffer
2 suspension & 23} 3}4f(sonication) 3} AT Lysis T} Lysisdt AL
8000rpm 4CelAM 3087 948ty A5AL 33ty =53 4Zdo] 1% N-Lauroly
sarcosine(SIGMA, L9150 )& HZ % 001% 7} 5 =2 F713 & HA2oA 1087 s}
Ak A T 15000rpm 4Tl A 5027 ¥4 Aldds}e] N-Lauroly sarcosine (SIGMA,
L—9150)% A Aste] F3, 10mM HEPES buffer 50ml2 ThA| B-F-A]AH 15,000rpm 4 Cof A
5087 944 2gste] OMPE A5+ th
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ol

F7E AL BCARSR BY A F 200u/mio] HES TRl dA TS Al

o} ELISA o &3t A7l 57

s o] #A4L Mine(1997)0] AF&-3F ELISA WHES ozt Widste s, 48
Z9o] Eo|ustgA|e] 97t Indirect ELISA methodE o] & J&
Mine(1997)7} A48+ ELISA W48 $-43le] A5tk B4 98 200 ng/mle] T2
coating bufferol] & 4J3le] Z; welld 100ul®] 96 well polystyrene plateo] Coating &} 4T
ol 4 over night A|ZITH¥EE, 37ColA 1417+ WA A ZIt}). PBS-T(phosphate buffer saline,
0.05% Tween 20, pH 74)2 A& 3 2% BSAZ} /% PBS buffer2 1A]7HE<F 37 Col A
blockingat® 7]¢k 22 WHo g AHaitt SAUNET, F9dzT 2 5L 2X4 3
Aste] Welld 10008 91 37ColA 1417 AX3o) 147 & 3H A FHstn
(anti-chicken: Sigma, US.A)E PBSel|l #d7 3 4ste] zp Well o 100 ul 4 £53 % 3
7Co 1A vbgAIZITE 2 3 3 AlFS SFal substrate OPD, full name) & Z} welloj
100ul® EF3F kg AL oF 1087F ¥+8 A]7]3 Stop solutio
2 FAAA 450 nme] T4 ELISA reader 2 7} welld] §HE=E
value 8 YERAH. S E 23 F49 %S 285 st A E G gk
st &4 Data®] H7+E WERHATH

]
@)}
o
=N
filo
oL l‘-{ﬂi
N
ol
S
£
rE
oo

s}
G B AFA A Qe AT IgY FA o JUtE ELISAR =
A3 ATE Fig. 3-1, Fig. 3-2¢] JERATE @A B 13 Zo) AP IgY @A 97}
71 AFAstga 23 FTRE 97 8(1280)9] FAI7ME YERASITH

23 % 2% ¥ 55%E Ecoli ¢ Salmonella =% 7}¢ =2 9712 Uehfoh
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Salmonella
12
10
= &
=
N 6
=
w0 4 i o Er ol
2 =il Salmonella
gallinarium
D rrr1rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr11
Q 9 18 27 36 45 54 63 72 B1 90 949
days
Fig. 3-1. Salmonella gallnarium® Eo]33lA|7} W3}l
E.coli
12
10
= e
™ 6
=
po 4 —p—control
2
. == 2k Ecoli
0O 9 18 27 36 45 54 63 72 Bl S0 99
days

Fig. 3-2. E.colidl 3t Eo] s}l 7} W3}

5. A9 ¥ A7k Al ©E NDV, AIV A FF

: A2 F o A WS- (Hemaglutination inhiition test)

A ZF AR (Avian ifluenza virus, AIV)e} F78<E Hlo|#] 2 (Newcastle disease virus,
NDV) ol A7 $74r 2ABT oA volalz g wi wWaldl o8 B4 FAst
slole 22 EFSE slolel2 Axte] A BAWE FAS BYHC 2RIHT 4T
o Sg7lohe 2RY & A TD 2, AYT $h4s ANHEH P AL YT
Hemagglutination Inhibition test; HI Test)o]&} 3Shtt.

Y337 w3 Al 8% 4 (Hemagglutinin)oll 3k So] A7l 2A3td 733 o] <A

oo
iy
12
2L
r]I
oo
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:CEEE us_oq% A WARE A A3

WAHE

°‘%
mlm

g3 vlE3) 7P7d HHL 56T, 308 A 283471t

1

b Fhel d73H FF(HA test)

HI test® 9l3l4E AS S 9o 388 J7SYA7ME Lojof smz wes] I3

>

S Z¥hg- (HA test)o] Asi x| oo} 3hr},
1) A=Y 9 g

A3 A st G FHL Alsever's solutiong FA7|o] ¥ & 753k HAE
ste Ado) 3l FASE 7R A v Hola] g g B dAL AFst 7 HE

@ AP dAdg wFo] v GATd & T 1,500rpmoll A 1087 G4HHsd AF
Fxu SAHE0IS o]&ste] FF AT WYELZS AAAIL A PBSE U5}
HAETE AFEFA 7 & g3 22 oz IS 33 Ao

% Alsever’s solution

- NaCl 042¢g

- Sodium citrate 0.92g

- Dextrose 2.05¢g

- DW to 100ml
2) 489

® 1% AT FF9 2500l 348 FUol 27 YET ol P
welld] 1% HEF+ BEHAL k=)
® FA7 qY7E T TEO TR

@ A2 A 40E37 BA A2 F end-poing ¥
o} Ao 383 AJA7F 5% (Hemagglutination Inhibition test; HI Test)
W
H

O UAE 96well rio]lz2 Zgo]lE AA < PBSE 0.025ml® HEF3hc}
@ HAERS RN AA welle] 22 0.025ml¥ EEFTh Zzte] SelolEdE GAIRY
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N U[O
oX,
ek
filo
1]
u_?{_ll
ol
i

® AF3| 7] e mlo]mR FAE o] &3t 27 FHA g}
@ 4HAU 3¢ 0.025mls 7z} wellel]l HolF& 3 M®7|2 & 559 st A=A 30
27 ukg A

® 308 ZFof 1%wjrgufrn F-F 0.025mlS Z} wello] Y o]Fa plateE FEE0] A2 A

)y
1087 AANN F AFSYeA A= BIIT,

@O HI 97l= 4HAUS 39S 4338 AAlste EH FHo IJHujsoltt. 3L &
HolEE 45 A= A9 Il At = 17 8 dgle HE endpoint® &1

™ o ; /\]Zl—%lﬂ]-cﬂ] e €3 8 g |l FAVEE @RS oA d3e Fd Lot
B Azl dAHZ o] NDV, AIV 8471 FAEHYLS &9 + At
NDVe] ahal= 37 F3y HE 801“4 2 GUtE 3?%%5}3315} AIVel A= 33}

oA
A% F AT W3l 50199 A
FART %A olRolAE @He rzms}aau}.

% 31 WY 3 Ay wE A 97HLog2)
22 F 324 %F 323 E AT 4AHTFT

HEA ) ) ) ) )
3F % 1+ % 3F 5 4+ 5 33 3
. oz 0 0 0 1.5 1 0
=
HET 0 8.7+0.8 8.4+05 8.0+0.7 79+0.7 7.5+0.6
ND
U o 0 0 0 1.3 1 0
R 0 8.25+0.9 8.0+1 73+1  72+04 8.0+0.1
N B 0 0 0 0 1 0
k]
HET 0 5.8+1.1 7.0+0.8 6.5+1.2 6.2+40.7 6.0+0.2
Al
Oe e 0 0 0 0 0 0
R 0 55+13  64+0.54 60+0 58404 56+05

_38_



3
o

]

=

ek

(o]
pal

Al 2l

1

R

o] F3}3

E

6. 5

Jo

il
3
_—00
10

ar

1 Levan®} 7]57d @2 EejadolAle IgY 84S v, 4
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kel
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ok age=s

T

sttt
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S5 ofok

B
E
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10

oy

A 200g + 221G
A& 200g + HW T 12g

w3k 200g
A= 200g

12%
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&/ HxT
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B-1
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&

st Al E 10% oxgall

S

of 7}

&
T

1

kel
pa

3

==
=

sttt
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x
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Q.

shol ALg

o

IO Kobayashi (1973)¢]
ol A 2]

ol
o] 1% pancreating 37}

[¢)

7 9l

2
T
pH 682 %A

79
=
=

|

fi
=
[

@) <

S}

=%

QlFZ 9 100miel

10g<

o}
=

p

s
PBSZ F3AIZAY. HHS-

il

wK

152

A
o

% 9000rpmol| A} 2087+ 4

o3
T

&
T

37°C, 244

o

&
wK
10
ar
o)
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99 X{2| % lgY HH %7

= 120

£ 100

om =80 M control
K g0

E'I_ 40 = B No sugar
E— 20 - M Levan

olignsaccharides

Fig 3-4. #lut & ZE|ay FE o 9 Xz & 33 2 A F
IgY A 97t BEE

SEU X2 F 1gv SR G}

120
o 100
£
o 80 B control
Kl e
H o B Mo sugar
™ 0 =
- T | B Levan

oligosaccharides

[ ]

i
fof
A
i

Fig 3-5. #lwt 51 &elug 2™ A3 S5 A 5 38 3 A
IgY A7t HEE
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7. Soldg@dA 4

7F. Ammonium sulfateE o]-83F IgY FAEY A g

G%E dehe AAST, 149 W& pH25 DWe} H4ske, 20Tl 283

p

YAl
% 7000rpmoll Al 30E 7 AA R} filterationdte] F£8A4 wuwladS Byt Ead ©
WA 7¥3E ammonium sulfatefd oz o TElAS HA A7 FAH gq4L
DAEY S pellets A1 PBSE AFf 3 4°C PBS bufferd| 4 £4 & 2w A 4
& TA%H

1}, SDS-PAGE(sodium dodecyl sulfate-polyacrylamide gel) &4
ol g BCA kitE o] 83l AFL 519, SDS-PAGEE 5% stacking gel@} 10%
2 AAslgen, HA7H9F F gel2 Coomassie
brilliant blue R-250 o7 30E7+ M3}, destaining bufferE o]&3te] R IgY
FAE Gt

seperating gel& AH&Ste] H7|9F

M 1
250 m—
150 F—
100
75 .

' €— Heavy chain

50 Semd
37 —_ ‘
25 Ht‘ <€— Light chain
20 - —
15 -
10 |

M : Protein Marker
1; &4 IgY

Fig. 3-6. %7 IgY SDS-PAGE 4]

SDS-PAGE Ao A] £
Zy Zheo] WAl HE
Light chaing Z21&

g £ dAr9Este BEE FAZ QA 319 th(Fig. 3-6).
oA B E FAlo| A 75kda F-Eo| Heavy chain®} 25kda H-& 2
g 2= 9llom, 37kdaF e A3 Wi oy 2B =ES A
22 #F2(PAY 5,2004; Mine, 1997; Patterson =, 1962; Rho 5, 1999)a ZA3} wzh) =
A st @Al blivetingl A2 el
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t}. Western blot (%74 E.coli-specific IgY$] AEF) &4

gdATS A79E3 & AL transferF A E o0& 8}04 PVDF transfer membraned] = o]
Al Z T membrane& 5% skim milk® 60E7F 83t 3 TBS-Tween 2022 3H A3}
t}. membrane2 Yo st B H IgY FAE 4TColA overnightdlil TBS-Tween
20 22 33 A%k & Anti-chicken IgY-HRPZ 1A]ZF whg A]Zl 3 HRP substrate
solution(Millipore, USA)E ¥Fg- A]Z] & developer 3}$t}.

kDa
200
150
100

H
50 |

37

25

20 -

M: Protein marker
1; 2k E. Coli protein extract

Fig. 3-7. %A E. Coli-specific IgY Western-blot Z =}

%A E.coli oF9] &&]Fo st specific-IgYel Wt Qo= At AFES Lolr 7]
2 5te] Western blotA]d-2 A3t E.coli 2 protein Lysis bufferE o] &3t vz
L FZ3lx, A7YEE  AAFZ transfer membraneo] AL transferstil
Anti-Ecoli-IgYE 1z dAZ 3} overnightzZ2 ®¥-§ AlZl & 22 FAZ  Anti
-chicken-IgY-HRP¢} w8 A7l & ZA#S Bt} IgY Ao} oA @l dz 2Pz oy
WME7E v Aol F<lo] =HUa, 53] 25kDaf-oll A3k 4
50~100kDa Atelofl A} 4~57]e] Wi= ZAgto] &<l, 75kDa F-ZolM= 43 Ads Hith 2
72 Kol A Ecoli ok & Fol specificdtA ¥H-&-3t= IgY A7 2AdTE AE F

o 3l= 237 veReH(Fig. 3-7).

—
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8. IgY I 74 HZE

7}. Salmonella gallinarium <] Hj¢F 2 g
Blood Agarei

Im
o
10,

x

27 WoFelel UAT F U

T

T AH3FH e Macfarland Standard

2 OF F=E A slo 2 PBSE A5t & 53 $ BHI brothd] 3282 HEF
A=Y

. IgY gl £

: Ammonium sulfate§ g 9|

1 Whatman paper No.1 I} W3-E# 7|2 o]&
st W8k 10meell HCl (pH2.5) 40miS
=3

@ Centrifuge 15000rpmef| 4] 302710 TC)A|3H &

g5ta] A B
shol Wuhe AAT WAHF U

oA 20TeA 48hrBT F HAL2(25C)olA =

l-'El

&9 filtration(whatman paper no.1)

(132.1g, 9% L)L 1:112 FHA 2 3ch

FAIgE A8k 94182 (10,000rpm/
30min, 10C) & 4FH-& AAstL pellete]l PBS 2~3ml& ¥l FHAAEH

® Dialysis tubing bag & ©]|-&35}] 48hr, 4T F4 (change PBS buffer)

=4
olg3l A8 GRS BF T AL

@ 4CAA overmght(fﬂ AN B4) 3

=

® Dialysis T} BCAH &
y

. 1%

10°CFU/ml 2 <=H]¥ Salmonella gallinarium brothe]l 2.5mg/ml, 5mg/ml, 7mg/ml¢]
TER2 IgYIAE HF3st 37C 2447t incubation ¥ Sal.gallinarium-specific IgY €]
sal.gallinarium 5 374 AT

[HE5x]

Sal.gallinarum 10°CFU/ml

0 mg/ml 2.5 mg/ml 5 mg/ml 7 mg/ml

spectrophotometer 660nm 3% =74 WHI} methylen blue &Y

g ARl BRe Batel s,

o
=

Salmonella gallinarum ¢} A&o) anti-S. galinarium IgY (%A IgY) ¢ 3 a3E g
48 =3 32l s uk(Fig. 3-8).

= Z
=
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0.75+

Omg/ml 2.5mg/ml 5mg/ml 7mg/ml

Anti-Sal. gallinarium IgY Concentration

Fig. 3-8. Anti-Sal.galinarium IgY9] %o w2 & U ODeonm aF 7

Anti-S.gallinarium IgY (%A IgY)7} F7FE A @& iz FEo] 2447t ¢to] 1%F
T2 AReht} #®F OD 07279 e Vet antiS.gallinarium IgY (%A IgY) 7}
25mg/mle] F=2 FH7IE sampled] A= OD 0.240 , 5mg/ml 9] FxoA= OD 0.108 =
FRE} IgY BEo] el F3} Polxe AL Hk(Fig. 3-8). £33 5mg/ml FxolA 7}
2 e OD & VERR 7mg/ml A= 0.02 AE E=A8k §A13 OD gh-S VeI
wakA, 0.5mg/ml % ©]% 9] anti-S.galinarium IgY(%A IgY) H7l= thEFo H|sto @
2 ODZS Ho anti-S.gallinarium IgY(%A IgY) Ja8€L E3 F4 BHL At A
< g3t

&
lo
it
i
b
o
%4
o

M3l ofio] wWE anti-S.gallinarium IgY (%A IgY)e] &3=E Hm
(Fig. 3-9). anti-S.galinarium IgY (%A IgY)7} F7IEA &L tZFolA FE°] SHHA
%1 =4 Feg 2 24 sle AL #FFSAY. 28 anti-S.gallinarium IgY (%A IgY)7}
A7tE sampled| AlE ZHES B2 25mg/ml A7} sample oA RE FEo] fjFErE 23
= AL dAv|AFS Bl FEEHS . Salmonella gallinarium o] anti-S.gallinarium IgY
(A 1gNE FAFeE A% s SAEE BAE vEded oD 2Pd ol
Aldse] Aol e we Zer AdrE it
BRI N R
B ol
: S NN AN
. S B
B TV R
Rebn ol el
SRy S el b B 5.0k
R G A NS R
o R o ’,"J ,:"v‘-"'i"‘f'|
F BRI
| B Yoenh el
[ Sal.galinarium 106 CFU/ml ] [ Sal.galinarium 106 CFU/ml - IgY 7 mg/ml ]

Fig. 3-9. Anti-S.galinarium IgY¢] 9-34 S-Fuks HAn]7d B2
staining solution : methylen blue 1.5g + 95% ethanol 100ml
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A 4 A So|dsgA 2] ND nlo]a]x L Al njo] 2] X0 A 2]
A

Eo
=1
<3

1. ND njolz| o] dig F3l5

A GRIATE ND vlol2i~g T8 5 A AR Mgt F3EE =
W 3 AT ZALFE o185t AdotdfotAzdA E4sint. F, s
2~1,024u§74%] 2| 43ked 200 TCIDs &-7F2] whol2] 2ot B3 TRATF 7] e Alefo}
Aozl HEstAth. HEF 5UTF wjgstel ND shelsj = So] Azwdazs #3
B LIS A}WJEE Hrrstsieh S ds Aake g dAE 2~-324 7k ND
slelg 22 AEshs F8tas ol fle Ao AJAHIUR(E 41

X?L

¥ 41 ND slolai=d st dapaAel 285 A@dn

A 3 )

73 e
- =
1/2 1/4 1/8 1/16 1/32 1/64 1/128 1/256 1/512 1/1024
CPE <A
welld=/d  0/6 0/6 0/6 0/6 0/6 6/6 6/6 6/6 6/6 6/6  6/6
= well~

2. Al uiolg|2d] 3l F3}5
Al vlolg] 2o st W33tA o] =35 HIN2 33 KNU07033FE o] &35t 10Y
ol AejolFedo A BAS

o
o
o
jus}
o
v}
}
o 2
fi
ol
(ot
]I..?l_[
ok
S
i~
(o
K-
X
&
Hu:
5
l
E
i}

—%? sl 570 ¢
Z g Z2g 02ml¥ Qe 2 HEsg). %j 7 ;} Zge 37C viok7|o A 5U7F ujok
g & auAS AFHst SR LE viole s {FE 5/\}0}‘2315} ST/ E AT A
A e AlE 22568 74A] violE AE AVEdte F8E Tl e AR FAFHUTHE
4-2).
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@A A7)

7}.

~u

4=

HE

ol

Jo

;L

stk &

< A9

Hlo

Faict

=)

I vln HE

ELdny, 322 317} IgY

ND, Al, E.coli, Slamonella

=2
2]

H

p

z

St

N

i

=R

%
N

e
wK

o
B

ofp
T

H

EH

N

sample

w3 200g

N

]

ar

w3k 200g + 22 10g

5%

W3k 200g + rI 2= 14g

7%

W13} 200g + FARZ 20g

10%

N

/TaE

10

ar

B-2

w8k 200g + 2= 30g

15%

N

/TaE

10

ar

B-3

H

Egd 1Y l4g

wek 200g + =

7%

a
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F AZ1ge FHotolEFPBS 10mle] 3| A5te] IgYS
gl A3, AFde FHstd FAGIHEAN WEE ALESt A4 ASHY(ELISA)S =

wskadA o] &S Mine(1997)¢] A}-&-3+ ELISA #F
59 Solugde] ¢r}= Indirect ELISA methodE
Mine(1997)7} AH-3F ELISA #¥S 435l 233519k WA 9L 200 ng/mlg
2 coating bufferd]]l 3 43le] ZF welld 100ul®] 96 well polystyrene plated]]l Coating &}
4Co A over night AZItH(XE+w, 37ColA 1A #A]A|Z1T). PBS-T(phosphate buffer
saline, 0.05% Tween 20, pH 74)2 A& & 2% BSA7} /¥ PBS buffer2 14|75
37Col A blockingsl™ A7]¢} 22 WHez AFHsHT. SANEZT, FANET 2 AE
< 2X¥ 3 At Welld 10008 Fa 37Tl A 1417 AXZeE 1417 & 3 Al H st
22} 34| (anti-chicken: Sigma, US.A)S PBSel| A% 3]A5le] zF Well o 100 ul ¥ &
F3 & 37Cel 1AZF wkSAZIE. 2 3 3¥W AL Sl substrate  OPD
(O-PhenyleneDiamine) & 2t welloll 100ul®] &F3 thg Ao of 1027 ¥H§ A7
Stop solution 50ulg EF3te] ¥E-$-S FA|A|AH 450 nme] T} A ELISA reader & 7}
well®] F3=E =75t ELISA value 2 YERAT. SHE Zato] S e 2l
stof AelE deke] SHgkel st £4 Datagl q7HE Yehl At

L
[ o
2
=
rE
ofl
ol
£
]
ol
ol
B
v

¢

(3) A7l 4L $3 OMP (Outer membrane protein)2] £
(A oF]ET|F E.coli. %Al ok &7 FSalmonella gallinarium)& 8000rpmeil
Al 507t AAEE AT AR T A4EAE HI L pelletd 10mM HEPES
buffer2 suspension ¥ =23 3} 4f(sonication) d}e] Lysis stHT.  Lysisdt A& L
8000rpm 4TColA 3087+ AAste Azols £8sl1, 83 A= 1% N-Lauroly
sarcosine(SIGMA,L-9150 )& #HF &% 001% 7} H=F H7IsE & ALl 1087 A7
3 E 15,000rpm 4Coll A 5027 44 A3} N-Lauroly sarcosine(SIGMA,L-9150 )&
A Asted =11, 10mM HEPES buffer 50mlZ tA] FE5A]AH 15000rpm 4Co A 50837 ¢
A B85t OMPE A3 Y. A" F92 BCAHe=z oid g F 200ng/mlo]
T & ZEste A G7FEAH A AT

(4 U]"g‘j AA

ELYagd 9 FaR2E AYstd s20xE MES 95E AMESH] S5t mlA
= @*F% AAEEEH. B AE AANE = | wat PCA agar,
MacConkey agar, SS agar, Sabouraud agarE ©]&3ly S5, WdTL, ARSI S =
Aote nAEAALE AASIHT AEFH grtEEe] AETES F 52 9o #rh

—

lLl
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A EFAL A3

ZTHE
5-30 WERHATE 970 9] Aol A

=1
=
= 10,000 o]s}, o 10 ©]35}<]

5~15% ¢ #Fa22=2

-
it

5}

|2

A

2
il

3

L
- T

HolA Foktt.

T
T

oldt

Ayl
o

Ardal/ &

(cfu/g)

236 + 344

211_
rH

wAO

+

o

(cfu/g)

137.82 + 74.04

A
rH

sample

0

ol

0

ol

155 + 246

16091 + 69.38

5%

a=

0

ol

164 £ 2.84

131.82 + 9443

7%

Oz

0

ol

119.18 + 5346 1.00 + 148

10%

Oz

0

ol

164.91 + 150.72 155 + 2.30

15%

Oz

0

ol

182 £ 232

188.55 + 142.56

5%

0

ol

127 £ 237

136.73 + 74.16

7%

0

ol

145 £ 3.01

150.82 + 95.68

10%

0

ol

118 £ 1.72

182.73 + 95.84

15%

ted 4T, 25C, 37C, 50CAA 033}, 233},

A5

[e]
'E'/x\j_

, A EAAE A

g2l

/6]'

3

A

473}, 853, 1255, 165349 7|15k 4|7 2 4(ELISA) 2

A shsieh.

=
NE
il

wK

RERE

tel 2HE &7

=)

= &H
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= Y E &7 P (Fructooligosaccaride)o] AT H A5} M= A 22 d57HY] Bapes 9
7178 AEE Fstd ZAWUASHY(ELISA) S Z FAG7tE AT &l Salmonella
EF OMP & o]g3}o] A|Z1) Salmonella specific IgYE =33t

G) "= AA
FHE AAEFL 0F~16F71A] BA2EH MEZL F3sle] PCA agar, MacConkey agar, SS

o
agar, Sabouraud agarg ©|§3| mIBEHAIE AAlslen FFH B AAHEE BFEHS

+

zHESI
=9, A A Salmonella-specific IgY & 97} RE8S FHs9T
T AAE BE 4TAAE 9% A G7E §Asts Aoz JElIGen 25CHT Al

=
EX 16577 90%H = A 977t A== Aol A=A a8t 37T 50C B
Aol = 8FAHRE FAREEo] FaEe ASE UehthFig 5-2). A EEEo| HaHE

=z
A9 37T 50CHE Hrte AVEY ZYPESYITS HIIE AAF Tl H7tskA
B AAFET FARESO] 223%FE UEhls AL #BFE F JAUH. 50T B
1652k Aol M e ZHESHIY A AAlFo] of 14%0ld FAEES] =4 UEde
gl = A o= TR H7PE IgY e Td3its 239 daet dAs)
A (Lee Kyung Aee, 1998).
w/ Fructo Oligosaccaride
1104 —_— .t
< 100 =25 g =75
a 37§ 37
Ky 904 —-50 M —— 50
3 T
N 804 N
I I
B 701 5
09 5 10 15 20 9 5 10 15 20
weeks weeks

Fig. 5-2 = E-# 1 AT FA# T AlAZF W A Salmonella-specific IgY
GAA7E HEE
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A EFAL A3
Neld BAAZ U AE 9 FEAs 378 AAEL 9ge
=

G
oft
i
o
2N
N
S
ofl ot

A
§2
;10_4
kv
W
~N
(@]
f
i
U
N
N
2
2
il
2
x
2
=
=
4
ok
o
A
N
N
i)
)
i
fr
i
o
o
H
ol
o
a2
lo

HELE Foar(ctu/g) wWATET(cfu/g) AR}/ FLolH 3%
4C 37.66 + 14.24 3.36 + 3.44 <A H3kgl S
25C 200.91 + 69.38 258 + 1.05 =4 H3kgl S
37°C 186.92 + 6543 1.94 + 2.02 <A H3kgl S
50C 99.58 + 43.46 2.80 + 1.39 =4 H3kgl S

IgY7} AF3 2 A9 o8 FAHANA, 544, AdAHANA 2= AVA FHER
2EWsle] 9% Igy H7igE o RS ELISA #Hez RIS Eyrt. ZoES 1T A
st 712 E AAE 98 2 AAEL 50, 60, 70, 80, 90, 100C AT st A7} BA
(ELISA)E B3 98 9 AFolA9 97t A glstitt

8 g
T dgAS FAAxY FHsReH, AAEFY Axe A AR WAHZT IR
TAAZX BRU%ZHESHIY HH)L 10% EFE AAEL FHste] FAgo] A&
sttt
(2) =g

AAFE 98 10gX tubeo] 3 50,60, 70,80, 90 , 100 TE =
st 12/3%/ 527 REAAT ¥Hgo] B3 £ 1g& FHshe] PBS 10mlo] =<1 & 4
o=}
—

el A, AFde Fste] FAATHEHA AMgsith FAA7MEA L aad

~ X'E
>
2
<
filo



233190}

3}

(ELISA)o] ]

A

23 80T Ae7HA EAEE

hls

e =
2

A BHE

s}

Fod 50~100°C o) A <]

=)

o o

9=

AAD717F HE

3}

thu] &F70% <]

A7} FAEe ¢ & AU

= 95

ol

salmonella-specific IgY®} E.coli-specific IgY =5

T
T

°|

T
T

2 A%L e QokFg. 53, 54).

M2

=k
—

= 2 A2l = Salmonellalgy

o
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oy LW

EEEE

(%)IB2W]{c
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%A salmonella-specific

BES

A 97}

5

Q.
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M

=k
—r

E.coli lg¥

= 2&2 =

=

.aI

EEEEE S

P

== 5

AANE QE W %A E.coli-specific IgY

100 -
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) AAE dEAd A1E 23

AAF] tske] 50~100Cell 4] FAREZES A 27 80T AG7HA dx2E A H s
| o2 AlAIFHE] 470%2] FAG7F REHE AL ST 5 ANer 90T 100T
AAE 60% o] Jri7t REFHE Rtttk o= 9= JHFA AMSE ZEEST Y
5 B A 2% dAekd a3z FHE T, o]= salmonella-specific IgY<} E.coli-specific
IgY 2% 22 A%S e Ark(Fig. 5-5, 5-6)

@)

AlHME E &2 & SalmonellalgyY &< 2}
= B 1
= =
= i _ =35
of
K
ar
2T
Fig. 5-5 =8 E&F g Aol og dA7 T AAF W ¢A  Salmonella-specific IgY
FgA A7 RES
AMAZ 2 A2l S E.colilgy S22}
= 1
= 2 o 3
Okl E g g
K
H 5 g g
3r
50 60 70 80 90
=T
Fig. 5-6 THELSZ 1Y o 23 I3zl T A|AZ Y %A E.Coli-specific IgY

FA Q7L HES
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A6 A FZNN AAF ARFATHA HEAE

1. A AA¥AE

7l s "
A

~—

A 2o SAEEAA 1,000 FA (rossF)E 7HA L t 2T (W FoA L)+
]
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B Mo 2AS] A8 ARFRA AU 15549 Austel s elA
AAstel Asszge ZASEH olgsdth ¥ gsa x4
AHEMZ|(HEMACYTE;, OSI, Oxford Science, Inc)E ©o]&3}e] <

B[ I )
off 12 12
wet wo Jm

ox,
olr
L
B
_E

@ ND & Aloll gk A H7F &7

W3} ND(New castle Disease, 7w7l&H), Al(Avian Influenza, ZF=7), E. coli &
Salmonellae] w3k EoldsaAA7t7t FFHH AAFS AFEW 02% ZFFAT
A FlA FAG7I7E AEsAeAE AHET] 95ty thgd Zo] ELISA HAME

A ST

ND¢} AIZ 242 lug/mle] T2 2 A3 10042 96well plated]] FY3te] &9
T3 AIF T o] 50mM PBS &5 (pH 7.0022 33] A3t &, 5% EX/& XT3
50 mM PBS &=doz 147t & AL A blocking Al o™, thA] 50mM PBS

gFdoz 33 AHSUcE 2 wello] Bl S 100404 H7Este] 37CellA 143t
g F e o 33 AFs

A G7FE FH35}7] 915l Rabbit-anti-chicken IgG-HRP(Sigma, USA)E 2zt wello]
100p0 Z7Fst 1417 ¥hg 3 A H3}Yth. Tetramethylbenzidine 712 &S5 z}
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wello] EF 3 3083 wsAFoH, HFHQA ODF2 ELISA Reader(Tecan,

Austria)

A Azl BEAEAL SAS (Ver. 9.1, Statistical analysis system, 2004)Z
Al
A

S Ao, FoAde 5% 45, ANOVA test @ T-testE

v SAA Y E5AY 2T
(1) A i
W3hl] ND(New castle Disease, w7l &%), Al(Avian Influenza, ZF=7), E. coli &
Salmonellae] w3k EoldsaAA7t7t FFHH AAFS AFEW 02% ZFFAT
AP FlA  ZAFo] WERT  1895gd H|E] 1915go @ FXFHoZ  =:gror}
Ay F3tel FHA  Aols UERAA] @UTHIE  6-1). SAY SAHECAAE
AAFH7EEl zTe Hlste] 65% ol FItetHA(Z"H 6-2), AAAF EZH
dGGA 7 FA" AAF FH7EEo] HAREol HAsHHA thxTd Hste A E=
o] FJAHAT (T 6-3).

2000 - 18495

1000~

=HEHg)
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100- 60 75 A
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250-

200-
J 1504
<! 100+

20
50+

=2 MAZEIZ

a3 63 AAFE Fold sAS A S
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(2) gAY 24
SANAe A albumin, GOT, uric acid, glucose, total protein®] A& F7ke] &
A<l ztole YEREA] SGUTHE 6-1).

61 AAEL FAF A BRI B

Treatments
o
z=T g T

Albumin(g/ d{) 2.3+0.13 2.310.20
GOT(U/L) 98.6+4.61 99.36+3.73
Uric acid(mMol/L) 195.4+23.6 212.6£32.6
Glucose(mMol/L) 6.7£0.25 6.9+0.57
Total protein(g/L) 18.0+1.63 18.2+1.64

*GOT: glutamic-Oxaloacetic transaminase

[e=]

a9y 6404t AAES FolF SAMe NDe FAG7tE UEhjorh. ND9
gAGtE haTd Hs AAE 02%F BT oF 36y Frse Aow
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Newcastle Disease Virus Vaccine on the Horizon

Newcastle disease virus (NDV) is an important pathogen that causes disease and death not only in
domestic and commercial poultry, but also in wild bird populations around the world. Current Newcastle
disease (ND) vaccines are used widely in commercial poultry and protect the vaccinated birds from disease
but do not prevent them from becoming infected and carrying the virulent virus or shedding it in their
feces. Therefore, the current vaccines do not eliminate virulent virus transmission from infected to healthy
birds.

A vaccine that reduces virulent virus shed and transmission is sorely needed by the poultry industry.
Using reverse genetics technology, researchers in the Endemic Poultry Viral Disease Research Unit and the
Exotic and Emerging Viral Diseases Research Unit of the Southeast Poultry Research Laboratory in Athens,
Georgia, have developed a new vaccine from parts of a virus that is similar to the wild-type NDV
circulating in the environment today. This new vaccine not only reduces mortality and severity of ND
symptoms in poultry, but it also decreases the amount of virulent virus shed from vaccinated birds.
“Currently, most vaccines used in the United States are formulated with NDV isolated in the 1940s, which
is similar to the virulent NDV circulating at that time,” says poultry unit microbiologist Qingzhong Yu.
“Unfortunately, with time, new NDV strains have emerged that are genetically very different from
commonly used vaccine strains.

“Reverse genetics technology enabled us to generate a new vaccine by exchanging a gene from the original
vaccine with a similar gene of the current circulating virus. We found that when the new vaccine,
containing gene sequences similar to the wild-type virus, was used in vaccination studies, the vaccinated
birds were protected from disease and shed less of the wild-type virus after challenge,” says Yu.

Yu, Daniel King (retired researcher), David Suarez, Patti Miller, and former ARS researcher Carlos Estevez
(now with Texas A&M) submitted a patent application for the vaccine in 2009. Licensing by the USDA
Animal and Plant Health Inspection Service’s Center for Veterinary Biologics would have to follow before
the vaccine could be used.

NDV causes disease in more than 250 species of birds and typically affects the respiratory, gastrointestinal,
and/or nervous system. Symptoms may include gasping, coughing, lack of appetite, drooping wings, and
diarrhea. ND is clinically similar to avian influenza, and the two diseases may be confused, which impairs
the rapid diagnosis of a disease outbreak.

The most severe form of ND can result in disease and mortality rates exceeding 90 percent in susceptible
chickens. The most recent U.S. outbreak—which occurred in 2002-2003 in California, Nevada, Arizona, and
Texas—illustrates the devastation and financial cost that can result: More than 3.4 million birds were
destroyed, and the cost of controlling the outbreak in California alone was more than $160 million.
“Newcastle disease continues to be a danger to the commercial poultry industry because it can spread
rapidly and can exact a heavy toll,” says Yu. “Vaccines for ND have been used for more than 50 years to
control the disease and are successful in reducing mortality and the severity of symptoms. Our goal is to
create a vaccine to decrease virus spread as well.”—By Agricultural Research Service Information Staff.
This research is part of Animal Health, an ARS national program (#103) described at .

is in the USDA-ARS , 934 College Station Rd., Athens, GA 30605; (706) 546-3628.
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Immunoglobulin IgY is the major antibody produced by chickens (Gallus domesticus). After
their V-C gene is rearranged in B cells, IgY is continually synthesized, excreted into the
blood and transferred to the egg yolk, where it is accumulated. IgY is produced by hens to
provide their offspring with an effective humoral immunity against the commonest avian
pathogens until full maturation of their own immune system. In this review we aim to give
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Diversity immunotherapy.

;’3““" © 2010 Elsevier B.V. All rights reserved.

Egg

Purification

Immunodiagnostic

Immunotherapy

Contents
L. INtroduction: < : s s s sues & 3w s 950 » SE06 5555 § SHIEE 5 BEIE § IBETE § SRYEE BB § RGN b RIS ¥ SIS0 5 S BOEIE 8 8 EE 8 Bieiere § 61 173
2. Immunoglobulile QIVEESHY o s s wm s s srams 5 80505 5 S5605 ¢ 3 BI85 § FEHE § 0 RE0E & SUEME & SHIEH § B TS ¢ SETHE & BEI 5 8 WS ¥ o WS § RPN § wos 75
8. Active transfer-of 1gY from Sertumito:e8Z VOIK . . cos v s wios s wimm s o ormis o %506 6 3 60005 & 6 5558 & 787608 & 8051 8 § ST658 8 5 0wl & § Was & 06 176
4. Methods for purification and quantification of IgY antibodies .. ...... ... ... . .. ... ittt 176
5. IgY.and immunodiaBnostiCs i« . coim s s s s s mmmm s 600 6 5 e s 15e o 6 w5 5 5 SEE ¢ 4 WElE 8 6T 5 B B S 8 WS § 8 S8 § B S b wiEe 8 8 177
6. IgY antibodies for passive immunization against enteric infections................ .. ... .. ....: e WiEE & BWTRE § G 8 3 8 178
7. Concluding reMATKS: «us s s s s s s s o6 o 65 Smys 5 o 65 o 5 6000 § 5 w05 o 6 ¢ w0 ¢ § 57009 6 b S0e7e & 3 WIS E 5 R w6 & B § ¢ W88 8 BV R § 6§86 178

RETETEIICES 16 4 5 twime s+ wises a5 sres v 6 it sr s Gt & 8 w07 & o 140 6 & 9900 & 6 W08 & 91 8 8 €1aTs & 8 BB 6 6 BUEE 6 B BT E S 06 6 0 WANTE & 8 OUNIE § e 8w A 179

1. Introduction

B lymphocytes and their mature counterpart, plasmo-
cytes, are highly specialized secretor type of cells whose
exclusive products are glycoproteins, the immunoglobu-
lins (Igs) or antibodies. These cells are found in several

* Corresponding author. Tel.: +55 11 37267222.
E-mail address: wds@butantan,gov.br (W. Dias da Silva).

0165-2427($ - see front matter © 2010 Elsevier B.V. All rights reserved.
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animal groups including mammals and birds. According to
the “clonal selection theory” proposed by F. MacFarlane
Burnet in the 1950s, which has now been demonstrated to
be correct, an enormous number of antibody-producing
cells are constantly differentiated and each one expresses
on its surface an Ig specific for a unique antigen.

In the human immunoglobulin molecule, the protein
prototype has two identical 25 kDa light (L) chains and also
two identical 55-77 kDa heavy (H) chains. Two structu-
rally distinct regions are found in both chains: in light
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