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SUMMARY

The purpose of this study was to improve egg production in Korea Native Ogol
Chicken (KNOC) by active immunization of chicken Vasoactive Intestinal Peptide
(VIP) and Inhibin (INH). For this purpose, recombinant VIP and INH were
produced using E.coli expression system. Also, we evaluated hormone expression
and utilized its results for the genetic selection of KNOC based on the egg
production.

The results of our study showed that recombinant protein production was
clearly established and this result will contribute for the related research area.
Furthermore, active immunization was also proved as an alternative approach for
the indirect genetic manipulation. The outcome of the active immunization of VIP
clearly showed the improved egg production in KNOC. This improvement was
correlated with the hormone secretion including LH, FSH, PRL as well as IGF-1.

From this study, we established recombinant protein production and its
application into poultry industry. We are currently initiating commercial application
of our results, expecting improved egg production and concomitant increased

income in poultry farmers.
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. A el O INH active immunization A9 Atekss &4 )
T v - INH active immunization A2 A AE&, ZArd#H,
WA g b gEdE 5 Ausy =24
A | AzA B | O INH active immunization A3t 7] Z2Ax We] Ahekd A 3o

A L, 24
- At b s A3 VIP, PRL, FSH, LH, INH, IGF-1¢]

7
DRI A v, A

)
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T AFNEER AT 2 R
=AY AtdEee B JEnIAE 2dE7] 9s)
. VIP and INH active immunizatione ¢3¢+ VIP and INH
Recombinant peptide ¥ recombinant VIP and INHE A|#tsta, VIP 2
VIP + INH INH Z}Z}e] active immunization 7HA¢F v]n A3 3}o],
A 8 active| VIP and/or INH active immunizationS %3 2 79
AT T s wsks FEHoR BT
immunization .
1 3 O VIP and INH peptide®] |2t
Al - VIP and INH active immunizations & VIP$ INHE
n VIP or INH | z3}510) Glutaldehyde 9l 23 KLH conjugated VIP and
_ active INH peptideZ #| 2H3tt}.
o munization | © recombinant VIP and INHS| 412
Al o wa - AR AZREE o]83% recombinant INHE A #slo
= T E-coliel Al th@AAtalal  affinity chromatographysS o] 88}
cbebse Wsh| EEle
) EA O VIP ¥ INH active immunization? VIP and INH active
immunization®] ¢J3t AtezE e WMEE QFA VxATY vl
A - Ates Y e Abes, b G Fep A7) B4
VIP and INH active immunizatione %3+ A&+
74 H] Axle] HWgE Ag#Hd T=2E9 ¥F
VIP + INH .%:.‘—E%_—. v‘i—/‘i %RO_E_’VH %Loiij’_, VIP te]md INH acjti\fc)e
33 ' immunizations &3 Abebs s A v date] dd S
Al active zAbet7] Yetel =A & AkddE s|Ee] AN
HE 2 | immunization wHQIAbe] S FHA BAS FEl 2AS
(2004 | 4 o =3 O VIP and INH 27+ antibody titer %7
-2005)| o 327 ] - VIP and INH active immunization®] 97+& @olr 7] $]3}o]
o = ANE T Ao A antibody titers =4 3},
W (At E A-E | o Awksgad YReda W 24
A | wEeax | - 23 ) VP, PRL, FSH, LH, INH, IGF-19) 558 %A
sl 1A 1 9 %4 ¥ (radioimmunoassay) & ©] 838} o] 22 A} gt}
= O 2teksd &4 Uiy QA v 7|#/232 U9 fHA £4
- Wi 9 HeFEAe zFA VIP, PRL, FSH, LH,
INHIGF-1¢] 2&& RT-PCRZ o] &3] FA}Sh
SEAe Adeddd HdS 9ot B4y fsiA VIP +
INH active immunization A3 7| Z2A+S SH4AAEs L,
7 ATd R 2 - v aEA st At AteksEs B8k A
A VIP + INH =8
3 active 0 7NzATY Ay B4
A immunization | - 7w AR AEE, 2ALE, AT, b, s S A
| Az | ®EESEE ot ma
n . O VIP + INHactive immunization A2 2tetsd E4
ol At el - VIP + INH active immunization Aa¢ 7)Ad
AdaF A | AEE XAYE AT, dF, Hudse s 34
Al ATA FA + INH active immunization A3 7]ZAF+ WY

At b AbebsEd A3 VIP, PRL, FSH, LH, INH, IGF-19]

O
R PELIE E R FRR
s she) A va, B
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@A glolA A
34 ge 28 EA

ofAaL vk v ArdAle] AbE

FH 2R e £ ol o] & VxR 3§
W9 H(active immunization) S ol & AS W Atghsd o] FFHATE AAEo]
B3 JUH(El halawani &, 1996, Ahn &, 2001). %3t 7tafe E2fFFek 2
BT -l ol gAdsAlvle] -] Jheste]l WEHI Ak B wEg FF7]d
os @ JFS worw, 53 PRL2 4bde] #ojsls Fod WRHIAEA FF

3] 3 1

9 HAAT D dHo] e WEH| A F dlue] i (Proudman 5, 1988). 3

2L AbdAe] Qo] tEEE S At T3 P 2o Z N Etches &
]

[

=
O
g
©
rlo
-
=
—
o
R
k>
oX,
to
Ho
i3
rob
i)
]
T
k=l
rob
jur]

Al FFol A= Inhibinel 93] A= =dl, ol z&7|dd o
ol ggto 2 iyl H% P FSHe a4 g foxd 2
A HAhn S, 2001)

Herr1E 24dsk= a3 WEv A LH= PRLY A4 @A e (El
Halawani 5, 1988; Nicholls &, 1988; Wingfield &, 1993), LHE steroidogenesis®ll
A Ao 2 BHEo dtH(Robinson &, 1983). LHE &Hl& AlAsHFol Al 1] 5=
GnRH-1(Gonadotrophin-releasing homone-1)2] & s ZA¥H®, dd¥txo=
VIPel 91§ PRLS &H|7F F7Fst¥ LHO #H]= FA4ches Zo® ddA Aok &
sk Zhaell Al AAAdS Kol A A= LHY 4] 7F 7H43ta PRL 5%7F 57Fksh
o= Bazb A tH(Sharp 5, 1998). o] ¢} 22 HiuES
Fag WEu Ao T ot S-S AAlSkL v

web B Ao e HAY B PRLe Evxd 9 ARk uiEn|Qd
¢l FSHe wds x=dst7] 9t 559 3
A e A

/ﬂ:
Aol A o] Akt
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2. A7 AFH H2HE 2 dTHE

7}.  Active immunization2 ¢l € recombinant VIP and/or INHS| 4 &t7|& &gl
2 A9 MEts™ v &4

(1) VIP active immunizations $13F VIP peptide A Z+
synthetic chicken VIPE A 2}3}3l o] & adjuventl] KLHO| & 3slo], VIP
active immunization= ¢ %k VIP conjugated KLH peptideE A #3kt},

(2) VIP active immunizationg $]3 recombinant VIP2] tf &2t
plasmidE restriction enzyme® 2 Z} cVIPE conjugation A1zl %, E-coli

o A Bl %¥3le] recombinant VIPE AAtetE WS 3o 24 VIP active

immunization®] 9|3 recombinant VIPE t&A2F & 4 A== S},

(3) rtINH active immunizationS ¢3¢t INH peptide #| =t
rtINHE A #tslar o] & glutaldehyde ol 98] adjuvent?] KLHo| %3+
3}o], VIP active immunizations ¢ 3%+ rtINH conjugated KLH peptideE
Al 2t gk et

(4) INH active immunizationg 9]t recombinant INH®| o =34k
plasmidE restriction enzyme2 & %2} rtINHE conjugation A%l %, E-coli
o /] 8] ¥3}Fo] recombinant INHE A2bsle WS 15224, INH active
immunization®] ¢ 3 recombinant INHE th#H A4 & & JEF s}

(5) VIP + INH active immunizationS %] recombinant VIP + INH A =}
plasmidE restriction enzyme2. 2 Z& VIPS INHE HgAZ1 VIP + INHE

conjugation A1Z] ¥ E-coliolA] ¥l %&}o] recombinant VIP + INHZ A Als}

= WS 5o EH, VIP + INH active immunization®] $] 3%+ recombinant
VIP + INHE Hi3d4 & 5 == ok

(6) active immunizationg E3 AtghsE W3l A
cbebed B AR, 3 F S V1Eeta, 7 AAE 54T E EAE FE JE

Fo 2% B3I - BB



1}, VIP and/or INH active immunization
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t}. VIP and/or INH active immunization Al oA RHESE 24

(1) AgTAFo2Z AMEE LE3AE AAEA AFSHE R 7] s AbEehH,
HAA7IEEL] LA} FUF AFYZ A S ZE active immunization A3 7]
Z AR YA AR A S FHste] A AdAdsEHbuE 9 SHNAS
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VIP active immunizationAlw 3} 7| ZA 2+ HAE AES, 224d
s, Hi 3 5 A 3d vEEs E
FSH, LH, INH, IGF-1¢] 44
NZARE AT g
(3) INH active immunization A>3 7] A7 9] Atet@d A o] A 4
INH active immunizationZ =3} 7| ZA7 ZF /AAE AEE 224dE, A,
a2, VIP, PRL,
M A7k

bF, i 3 5 A 3" E€E & A s} 3}
FSH, LH, INH, IGF-1 ¢ 23 3o ZadAE vu, 430
N1Z2A 5 g AT

(4) VIP + INHactive immunizationZl &2} 7| A3 Atds8 a3 S A A3
VIP + INHactive immunizationAl<=3 7] A+ 2+ 7| AE
As, 4, 3 ¢35 5 A #3d 88 &
PRL, FSH, LH, INH, IGF-1¢] Z@d3e] Z#aAAE v, &4
D NZ2ARE AT

(5) VIP + INH / VIP or INH active immunizationAl w3} 7] % 7|
Aol ARG A
VIP + INH / VIP or INH active immunizationZl< 3 72 A+ 2z /HAE
AEE, 2ALHE, AF, 35, 2 3 T AERdsE S 24 vlaste] A
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A 4E AT WE # 23

1. VIP and/or INH active immunization2 ¢ & recombinant VIP and/or INH
MAT|E &8 U 2SAH9 fMEtsy dvju 24

7}. Chicken VIP synthetic ¥ recombinant peptide A%}

VIP active region (28 amino acids)S ©]-83 synthetic chicken VIPE A%} 3t
% AHA-3 carrier protein® A (KLH; keyhole limper hemocyanin)3}o]
Glutaraldehyde coupling method& ©]-& 3t synthetic VIP} carrier protein conjugate

S A %3} active immunizationd] ©]-& 38} th.

1. Chicken VIP & plasmid T3

Chicken VIP & plasmid® +=317] Y8 PCRel 2|3 chicken VIPS] ZF=3t
%% chicken VIP ¢cDNAE E. colid TA-vectorg °]§3}4 cloninga} T,
wWE o] el 9 cloneEo] thalAE= Automatic sequencing system= ©| &

TA-vectorel cloning¥ chicken VIP cDNAY @7]449& sHelsdnt. 714 do)
g-ol% chicken VIP ¢cDNAS w1 24 plasmid (pTRX-FUS vector, Invitrogen,
USA)9 cloning ¢ % ©uid ¥ty FS F71A1717] 913 1 copy, 2 copy 2 3 copy
7F 449 chicken VIP ¢cDNAZS pTRX-FUS vector (pTRX-FUS-chVIP-1X, 2X, %
3X)ell cloning 3}t Automatic sequencing system= ©]&3}e] pTRX-FUS vector
o cloning® 1 copy, 2 copy ¥ 3 copy’} 9Z2% chicken VIP cDNA9 ¥7]144d 4
open reading frame (ORF)< gkl st Aot A AE o] &3]
pTRX-FUS-chVIP-1X, 2X, % 3X constructs® Awe & A3 size? insert:
gelstitt. (Fig. 1)

M

Jo Qo ot
_O|L

N D N D N D

Recombinant VIP
cDNA fragment

Fig. 1. Restriction enzyme digenstion of pTRX-FUS-chVIP-1X, 2X and 3X
1solated from DHban E. Coli. N: non-digested; D: digested

InsertEZ 717 cloneE°] tHalAE= Automatic sequencing system= ©] &3}

_EE_



pTRX-FUS vector®ll cloning® 1 copy, 2 copy ¥ 3 copy”’} 423 chicken VIP
cDNA¢ 7|49 % open reading frame (ORF)< A} &-213}5t).

t}. Recombinant VIP<] o A4k

Construction®] g21¥ pTRX-FUS-chVIP-1X, 2X, ¥ 3X plasmidE @& d3
S 98] A &3 bacteria host®l G1724 2 G1698 5o FAHZS AlATE G1724
2 G1698 T2 5H pTRX-FUS-chVIP-1X, 2X, % 3X plasmid& &3l Asta
25 o] &35t ulEA S plasmidE 7HA 3L 9+ E. colis A5kt (Fig 2)

Recombinant VIP
cDNA fragment

Fig. 2. Restriction enzyme digestion of pTRX-FUS-chVIP-1X, 2X, and 3X isolated
from GI724 protein expression E.coli. N: non-digested; D: digested

2}. Recombinant VIP @l A3y #F9 u| &

pTRX-FUS-chVIP-1X, 2X, ¥ 3X plasmidE $H3t 3= G1724 2 G1698 F
2 RM mediadl =3t 30C shaking incubatorol A 16A17F #]S gt RM
mediaol A wjgHE XX FFE  Induction mediaoﬂ HE3s T 37C shaking
incubatorell A OD550%ke] 05 w 74 wjeksl & 1A7F (tAo 2 AEE 3559
t}. E. coli2FE recombinant VIPS] ®&9 % AL & 0} | 918 3lsd
FE ultrasonicatorZ ©] €3t whole cell lysis o2 #FZ <
slpat it = 35 ¥ 7 FE Osmotic shock rnethod (Osmotlc shock solution #1
I #29] o]§)e FI dHAEAS T Iad dHELe SDS-PAGEE o] &3
o] E. coliZ%¥ recombinant VIP¢ wd& :«;L?_ 0}7] 98] 4-12% gradient
SDS-PAGE gel®l loading3l®] recombinant VIP9 @&} inductionS &1}t
Inductiondt ¥ 1AIZFEE 4AZM7A] 2| &2 22 recombinant VIPS] W&ol F7}st
= A& At (Fig. 3, 4)

_E"Il'_



Induction M 0 2 4 0 2 4 0 4hr  Recombinant
VIP

<—3X
<—2X

<— IX

Fig. 3. Expression of recombinant VIP 1X and 2X prepared by whole cell lysis
method. Different induction times are indicated as 0, 1, 2, 3, and 4 hours. M:

protein size marker.

Fig. 4. Expression of recombinant VIP 1X and 2X prepared by osmotic shock
method. Different induction times are indicated as 0, 1, 2, 3, and 4 hours. M :

protein size marker.

E. coli2%& #g 49 affinity chromatographyZ ©]-&3F recombinant VIPS AAE
98] ThioBond resing ©|&3F affinity chromatographyS %3+ A A stk Fig 5
ol et o]  Affinity chromatographyS 3 AAY recombinant VIPE
SDS-PAGEE °]-§3te] VIPE &<lstiitt.



Induction M 1 2 3 4 5 hr

i e SIS S < Recombinant VIP-2X

LER

Fig. 5. Purification of recombinant VIP 2X by affinity chromatography using
ThioBond®

u}, Chicken INH synthetic peptide #|3 ¥ active immunizations €3 3
A conjugation o Y

Chicken INH9] active region (25 amino acids)2 ©]-&3F synthetic chicken INH
= A #3A}. Active region Fig 62 o|€dlg A2 EAHo

Fig. 6. amino acid sequence of chicken INH mature region. Italic letters represent

active region for the synthetic peptide

1 SAVPWSPAAL SLLQRPSEDV ~AAHTNCRRAS LNISFEELGW  DNWIVHPSSF
51 VFHYCHGNCA EGHGLSHRLG VQLCCAALPG TMRSLRVRTT SDGGYSFKYE
101 TVPNILAQDC TCV

st ¥l synthetic INHO 24 1xpd =0 &y oz ¥ F Glutaraldehyde
coupling, m-maleimidobenzoyl-N-hydroxysuccinimide (MBS) coupling %
carbodiimide coupling®@} #-2 t}%3 conjugation ¥ % Glutaraldehyde coupling
methodZS A&ttt KLH (keyhole limper hemocyanin), BSA % thyroglobulin®}
72+& t}%3E carrier protein = KLHE conjugate® A4l th. KLHE carrier
protein® & ©]&3}o] &A% chicken INH peptide 2mg¥ 10mge KLHZE 2mlY]
0.1M ammonium acetate (pH 7.0)l &3]A]71 ¥ 0.02M glutaraldehyde 1.3ml<
M) 7hsko]l Aol A 5AIZE Wb AT RES NS 4T SHRTFE 23] F4 8]

lyophilysisA] A chicken INH peptide + carrier protein conjugate® Az 3t}



v}, Chicken INH ©4& plasmid +=

RT-PCRel| 293 SZ% chicken INH cDNAE TA-vectore] ©]&3}9] cloning %
automatic sequencingS ©]-&3% HI7IALEe FAFHA (Fig. 7 % Fig. 8).
Automatic sequencing system= ©]|83}% chicken INH cDNA<®| mature regions
Zelgk A3} GenBank databasec] WitE o]l Q= A7IA G LSt

INH =& A2 RT-PCR cloning

339bp —

M i 2 3 4 5 G

B markeer, 10 musche, P Fal
3 ovary, d oy, 5 C Restis
i - be=stie

Fig. 7. RT-PCR amplification of chicken INH mature region

1 tccgceatge  cctggtcgee ggctgegcete agcctgectge  agcgceccatc  ggaggacgtg
61 gccgeccaca ccaactgecg  ccgggcegtece ctcaacatct ctttcgagga gctgggactag

121 gacaattgga tcgtgcaccc  cagcagcttc gttttccact actgccacgg gaactgtgcc
181 gaaggccacg ggctgagcc  accggctgggg  gtgcagctgt gctgcgeecge  getgeccggce
241 accatgcgct  cactgegtgt  ccgcaccacce tctgatggatg gctactectt caagtacgag

301 acggtgccca acatcctgge  gcaggactgce acctgtgtc
Fig. 8. Nucleotide sequence of chicken INH mature region

A71do] &el¥ Chicken INH c¢cDNAS 5FFo vl vtd plasmid (GST,
His6, HisGB1, HisNusA, HisTrx-)ol cloning 3% % A3tEAE o] &3sle] A3t
size?] insertE #<l&Att (Fig. 9).

=
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INH 7 & ALS] Expression vector
construction

1 2 3

G5T-
Vector

INH

Fig. 9. Restriction enzyme digestion of recombinant plasmid containing chicken

INH mature region

golyl W = t}A] 3 Automatic sequencing systemS ©]&3}o] 5FFo
oA 9e plasmid (GST, His6, HisGB1, HisNusA, HisTrx-)ol cloning 3F
chicken INH ¢cDNA¢] ¥7]4 <€ 9 reading frameS #8213} o},

A}. Recombinant INHS] o] FAj 4k

Chicken INH cDNAS 5%F9 wwlzd 2 plasmid (GST, His6, HisGBI,
HisNusA, HisTrx-)°l cloning 3 % E. coliol #°]3}7] 9|3l bacteria host$! BL21,
G1724 % G1698 ol FAHAZS AZTh ol ddd did dde o oy
AL tS3 29 (Fig. 10). deo] & INH mature regions 33t = E. coli
FE XA mediad] FF5e] 18CHE+= 37T shaking incubatorol] A 3-16A]3F v &F
AT - Mediaol A v E 2143 5= Induction medlaoﬂ HE & AT
4] shaking incubatorol /] OD550%k¢] 059 uwl 7}A] wjkst & 1417+ ¢F
313t E. coli2H-F recombinant INHS|] #&]9] 4 =715 gyst7] 9
3" =& ultrasonicator® ©]&3F whole cell lysis oz #55 33 &
A 34 = 34" 7FE Osmotic shock method (Osmotic shock
solution #1¥ #29] o]&)& T3 GdWAS gt Iad dWAS 4-12%
gradient SDS-PAGE gelel loading®}] recombinant INH®] ¥& 3} inductions &<l
3193 tHFig. 10).

B2t MO
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o
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Protein Expression systems in E.coli:
Inhibin (INH)

Fusion Tag:
# Fusion tag Fusion tag size (kDa)
1 G5T- 27.8B
2 His6- 2.2
3 HisGB1- | 11.8
3 HisNusA- 27.5
5 HisTrx- 17.0

HERE Wil A M
1. 18°C, overnight
2.37°C, 3 hr
Fig. 10. A =% oA tizdgsks 91 Axg dud dduyge] F7 4

2 2d =3

v

=



&, induction ¥ solubility screening



o}. Recombinant INH<S] A A

9] Figure 11149} 2Zo] A3 dizdeol A2 HisTrx-fusion THefd o] A}
Ako] solubility 2 purificationoll A 7F4 ZEgkc}h. webA recombinant INHO] thz A
2 98] HisTrx-expression vectorZE ©o]-&3te] AASFATE E. coliz {8 Hz =
affinity chromatography s ©]-8 3%+ recombinant INHE Trx %+ HisTag Bond resin
S o] &%t affinity chromatographyE &3t A As}$ vt Affinity chromatography &
=3 AA¥ recombinant INHZ SDS-PAGEE o]&3le] INHE &<l3%tH(Fig.

12).

Mg HEARO| et

37°C, 3hr
induction

=
FSE
¥

I total protein

32.8KDa pm 'r = saluble protein
I'-" purified protein

= |
- -

1

Fig. 12. Az=5 @2 o) oz A4k 2 Al



Z}. Recombinant VIP + INH A&

Chicken VIP + INH %& plasmid®] T%3}7] ¢l38l PCRol 2|3 chicken VIP
cDNA¢ INH ¢cDNAE PCR 5% 3 & E. coli® TA-vectorE ©]£3}4 cloningst
At ddAWE F o] &2l #H cloneEd Wld|A &= Automatic sequencing system-=
o] &3}o] TA-vectorel cloning® chicken VIP + INH cDNA9] 97| <E& &lsd
ok @719 9de] &9 chicken VIP + INH cDNAS ¥l & plasmid (pHisTrx
expression vector, Invitrogen, USA)ol cloning 3ttt A%E FdAe @y o
solubility % purification stepolA 7} A3 dHAMHE APty 93] VIP
INH Azg dude] A4 By sdaiA 5 79 HAHMHE AREsHith olF
M e AnEs HoF 1 9t pHisTrxchVIP-IINH 2@®EE Algste] AxF
g ds gt stk AdasE o83kl pHisTrxchVIP-IINH constructs&
S| A5

g3l sizel insertE #9139 tH(Fig. 13).

e

il

e pHisTrx—VIP+INH insert

M : marker, 1 ~ 4 : pHisTrx—VIP+INH

Fig. 13. Restriction enzyme digenstion of pHisTrxchVIP-IINH plasmids isolated
from DHbn

InsertZ 7}2  cloneE°] WalA = Automatic sequencing system< o] &3}
pHisTrxchVIP-IINH”} 424 chicken VIP ¥ INH cDNAY %714 <E % open
reading frame (ORF)< A &<l &}l o},



2}. Recombinant VIP + INH®] of A4k

Construction®] #<¢1¥ pHisTrxchVIP-IINH plasmidES w32 28-S 93] A=
Sl bacteria host®l G1724 2 G1698 o FAAZS AATH G1724 2 G1698
F245H pHisTrxchVIP-IINH plasmids ##]dte] AFELE o] &3te] whgA g
plasmidE 7}A 12 9+ E. colis A &3}t

pHisTrxchVIP-IINH plasmid& &3l A= G1724 2 GI1698 T+E RM
media®] HZ3lo] 30C shaking incubatorel A 1641 7F v %kS & th. RM medial A
kgl AlX & i+ FZ Induction mediaoﬂ K ESEls ? 37C shaking incubatorol] A]
OD550%ke] 059 w 7hA] wjFek 5 14] =2
Bl recombinant VIP¢] &9 HA xS &
ultrasonicatorZ ©]-&3F whole cell lysis o2
AT v F4E TFE Osmotic shock method (Osmotic shock solution #1%}
#29] o]8)e T3l dMES st Iad @M E2 SDS-PAGEE ©]§3to E.
coliil‘i—ﬂ recombinant VIP2] &S 3@}?_3}7] 8] 4-12% gradient SDS-PAGE
gelol loadingd}l®] recombinant VIPS] W& 3} inductions #<13t3th.  Inductiondh
T IANZERE AA A A48 02 recombinant VIPS] @& o] FrhstE AL 3l
&ttt (Fig. 14-16).

¢

)
)
)
o

e T

%
8 e F uwde 95

# Fusion Tag Fusion Tag Size (KDa)
1 GST- 27.8
2 His6 - 2.2
3 HisGB1- 11.8
4 HisNusA - 57.5
5 HisTrx- 17.0

Fig. 14. AZg wujde] gFgs 9% 423 avd 2dugs 57



189C, overnight induction 37°C, 3 hr induction

GST His6 HGB1 HNusA HTrx GST His6 HGB1 HNusA HTrx
MTSP TSP TSP TSP TSP MTSP TSP TSP TSP TSP
148 [= L [ = = B —!;n.-- - - :: = = [
gg - = o |- o= !:—u.._'
50 |:- E i i -!'.'.E'_-E- "h'i:
36 - - - B @ -
22 v :
1o "4 8 8
- i
6 ¥ ¥
T: total protein
S: soluble protein
P: purified protein
Fusion tag Estimated Size (kDa, fused)
GST- 51.8
His6- 26.3
HisGB1- 36.0
HisNusA- 81.5
HisTrx- 41.1
Fig. 15. A =3 @92 dd e iz @d ) induction ¥ solubility screening
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7}. Recombinant INH<S] A A

$9] Figure 119419} o] Az ol A2 HisTrx—fusion @2 A
Abo] solubility ¥ purificationol A 7F4 =kl whebA recombinant INHS th=F A
S 98] HisTrx-expression vectorE ©]&3lo] AAMeATh E. colizFE 28 &
affinity chromatography s ©]-8 3%+ recombinant INHE Trx %+ HisTag Bond resin
S o] 83t affinity chromatographyE &3+ A A%t Affinity chromatography &
=3 AAYE recombinant INHZ SDS-PAGEEZ o] &3t INHEZ sttt (Fig.
16).

St CIHH Xl O [
Mg CHERAIO| &k A AL
M T I S F WP
i
98
64
50 .
#» «—— Recombinant
36 — = VIP+INH
-
T Total protein F Flow-through
I Insoluble protein w Wash fraction
S Soluble protein p Purified protein

Induction =4 : 37C, 3Al2t

Fig. 16. Alz=5h ejd o] oz A4k 3 Al
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Fig. 17. General egg productivity of Korean Native Ogol Chickens(KNOCs)
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ak 71 2A T WER QA &E
1) % PRL ¢
g% PRLY w%E =H3sl7|93ste] [1251] PRLF polyclonal prolactin &3S o]

£33 WARE WY S AANstgTr. AM%FE chicken PRL (Pituitary Hormones

and Antisera Center, UCLA-Harbor Medical Center, Torrance, CA)¥ 1mCi

Nal25I(Amersham Pharmarcia, U.S.A.)E chloramine-T S o] 83}, specific

activity7} ¢F 60uCi/ug®] == PRL<S iodinationA| At &80 F &3 50ulE 3 3l

PRL RIA <+Z9(0.05M PBS, 0.02% NaN3, 0.1% BSA, pH7.4) % 1:400,000°.% 3]

1% rabbit anti-chicken PRL polyclonal antiserum(Pituitary Hormones and

Antisera Center, UCLA-Harbor Medical Center, Torrance, CA)S F7}sti o, z+

7} o] glass tubeol] [125I] PRL 12,000cpm= # 71slo] 4TColA 24A17F <k AX A A

o Ax T 112002 3|A % goat anti-rabbit IgG antibody (GroPep Pty Litd.,

Australia) & FH7teto] 4TCoA 24417 52t BAsAH. IAHdES 47 Hall 11502

[e)
2 3 A% normal rabbit serums Z+7Z} glass tubed] F7F3F & Ao A thA] 1A%

i M, M
[ﬁ
fe
2

N\
o
e

A2A171 & PRL RIA &2 99S H7sta 4T, 3,000xgol A 3087 YA EZA A A
FHY AAES FHANAT. FHE AFAE AAT F yuA FJdE Ade
radioligand®] WAls<S gamma counter (Packard, US.A)E &Aoo, Ao &
©]ZF control serum % @ HE o) ¢S yElste] FEE HAEA g% PRL 5%
= 2853874 25.32ng/mlE He FES Holthrl 2858 o] T HE Frlele ATFS
HolFlom 34FH = 233.36ng/mI7kA] F7EEkiEh ol F 38FH A e wd
S 1A & #adte IS HAFAY (Figure 15). Fx4d 93 28737149 &
% PRL sX+v 7|9 Ri(Etches, 1982)¢F AN A&S Belon, 357 do

21} 7)#9) ®3(Sharp 5, 198D A% PRL % %7} 600ng/ml © & B
= W Ao A= v AN QTS AAFoEN XT YA E A3,
AxFow 3] Fi¥e ¥F PRL L7l o= volxl RAo= An #n
(Proudman &, 1988). Hgt FF7] Zde] o3 A Ae/iAE FE3F o 7
Aol whel A Aol o] FAXA] EAY AFEINAIZE =]zl JRAY] WelR <l PF
PRL s%Xo AAA %= 7RAIZEe] & ®olxE HoFUAT. ojds ARE T &
o bk peakol E=9dl= 34F oA PRL sE EI fojHom Frlskd, VIP
active immunizations &3l Atghrol FUE A7) ) AFEE VIE
S & 3}o] active immunizations AA|SHAE FoAQ AARE A& F ot Al

ot
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Fig. 19. Serum concentrations of endocrine factors in KNOCs.

2) 3
el g ZAs7] 9lskel 1] LHS polyclonal LH &A1& o] &8
AFA WS AAEA Y. A ZE rabbit LH (Pituitary Hormones and Antisera
Center, UCLA-Harbor Medical Center, Torrance, CA)3¥} 1mCi Na'*I(Amersham
Pharmarcia, U.S.A.)E chloramine-T %W ©o]|&3}9], specific activity”} <F
60uCi/uge] ¥ %= LHZ iodinationA Zth. +=Hl® 33 5ulE F sl LH RIA &=
N (0.04M sodium phosphate, 0.15M NaCl, 0.02% NaNs, 0.01M EDTA, 0.5% BSA,
pH7.1) % 1:1,000,0002.2 3]* % guinea pig anti rabbit polyclonal antiserum
(Pituitary Hormones and Antisera Center, UCLA-Harbor Medical Center, Torrance,
CAS FH7hatelem, zhzhe] glass tubeol [I1 LH 12,000cpme 3 7Fate] 4C o)A
24X Bk AXAIHT. A T 113022 EA¥ goat anti-guinea pig IgG
antibody (KDMA biotech Inc)E& F7Fste] 4TColA 2423 52t AAsAvt. JAHE
S A7) 98 1:1002.2 3|4 % normal guinea pig serum(Jackson Immuno Research
Laboratories, Inc)S Z+7F glass tubedl 37}3F & Ao A thA] 1A AXA &
LH RIA $t5& H7bska 4T, 3000xgell Al 3027 A2 A ZFd3 A=
= BEAAH. EeE AFAe AAT T UA A=l = radioligand®] WA
52 gamma counter (Packard, US.A)Z A3 om, ZHo Eo|7F control
serum % ©WA ] ¢S uHIY FTEE HATA

Fig. 1904 ¢} Zo] 8% LH v & lng/mloﬂfﬂ dng/ml AE=E
daS Bl & A gasitr 26778 olF Al Frteke BEFE R

71l
o,

Hir

;& 1.}4,
o
o o
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K uA 2 b F FAasY. 2657FFE 3253 7H4 = FSHeE #AR
= <7ketl o, 325 = Fuitt FSHe vt o] F&&
Ho]FQth ol FSHe LHO od of ghol el Y3} =3}
H, 2657 o] FollA of wharel Aol ¥ofst= FSH
wol sAlll F7hgk Ao 2 ALE ¥ tHGroome 5, 1995). PRL¥}9] H]

52
2
H o

N

o] ®il(You %, 1995)¢F & PRLFF¢ W3le] & LHO Aw3a 7
A= gl F glen, o= LHe A4 F71€ §718A171%] %37 o
2 Asdd.

SHe %2 ZA4s7198e] ["I] FSH9} polyclonal FSH &A1& o] 83§
Al A G2 A NS A s A EY rabbit FSH  (Pituitary Hormones and
Antisera Center, UCLA-Harbor Medical Center, Torrance, CA)¥} 1mCi
Na'”I(Amersham Pharmarcia, U.S.A.)E chloramine-T WH< o]43}o], specific
activity 7} ¢F 60uCi/ug®] ¥ =% iodinationA A th Fnl¥ 33 5ulEs F3te] FSH
RIA £=9(0.04M sodium phosphate, 0.15M NaCl, 0.02% NaNs 0.01M EDTA,
05% BSA, pH 7.1) % 17500022 3]A % guinea pig anti-rabbit polyclonal
antiserum(Pituitary Hormones and Antisera Center, UCLA-Harbor Medical Center,
Torrance, CA)S HA7tstd o™, zk7he] glass tubedl] ["PI] FSH 12,000cpm< 7 7}3}
o] 4Tl A 24417 &<t AAAAT AA & 113022 84 ¥ goat anti-guinea pig
IgG antibody (KDMA biotech Inc)E& FH7}ste] 4TolA 24413t &<t AA AT &
AES 7] 98] 1:10022 34 % normal guinea pig serum(Jackson Immuno
Research Laboratories, Inc)& 27+ glass tubedl F7F3F & Ao A thA] 147 A
A A7l ¥ FSH RIA €%9& #H7hskal 4T, 3,000xgell A 307 A= AA %
A AAES BEAFHT 2yE AT AAT F v AHdEol
radioligand®] WAl e S gamma counter (Packard, US.A)Z =43l o, =
o] 7} control serum % W F o] ¢S Pt FEE HAGSIAT

Fig. 1994 ¢} #o] &% FSH 5+ %27] @& £S5 Holt} Az =719

O

NI
o
=2
%0,
ol ofw

O
W 447l A TP =S HES BTt % FSHe wdS PRLY Huds
) 227 HH 407 7R 0] A 71ES] B np AR gt ASkS Hols
Qo ol VIP 55HIYS %3 PRL #H|E JAS w FSHEY HHE =4
g AdoE S HHAeR FAs T 5 Jldrh T 7 FHAAY] FF v
7b AAE F7heE A Alztel wret Wstsh= ARl A Friv Ald A W sH(Kikuchi F,
1998)ell oJ&ll FSHS =7t "A S7ksk Aol ol A&y Aoz s A
27130l Agate TES FE7F AU AR Eobxl o R AlnHTh
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4) 8% IGF-1 5= &4
2% tAoz AW A FF IGF-19 == =437 95kl [P1] IGF-1
2} polyclonal IGF-1 &A1& o] &3t WALAHGSHAH S AASAY. AZF chicken

IGF-I1(Pituitary Hormones and Antisera Center, UCLA-Harbor Medical Center,
Torrance, CA)¥} 1mCi Na'®I(Amersham Pharmarcia, U.S.A.)Z chloramine-T %%
S o] 83}, specific activity”} ¢F 300uCi/uge] ¥ =% IGF-I= iodination A]Zth.
F A= (100u)E-2 400ul acid-ethanol(87.5% ethanol, 12.5% HCD3} AF<==olA 1A%t
OF WES A1 & 4TolA 1,000xgZ 30%37F Y4l Fesle] IGF-IS binding protein
YA AT IGF-Io] &gfd 45 50ulE Fste RIA &5 A(E0mM sodium
phosphate, 0.02% protamine sulfate, 10mM EDTA, 0.05% Tween-20, 0.02% sodium
azide, pH 75) 2 1:720002.2 34 =%  rabbit anti-human IGF-I polyclonal
antiserum (Pituitary Hormones and Antisera Center, UCLA-Harbor Medical
Center, Torrance, CA)S #7tstgd o, 217+9] glass tubeol [*I] IGF-1 15,000cpm
= A7kete] 4TelA 18A7F EF AAAHT. FA F 112002 A E goat
anti-rabbit IgG antibody (GroPep Pty Ltd., Australia)E 3 7}ste] 4TCaA 1A% &
o Attt HAES A7) 9 1:3022 3]4¥ normal rabbit serum< Z
glass tubeol] F713F F 4TolA ©A] 1A3F AAAZ & RIA 4598 H7s)
4C, 3,000xgell A 307F A A FFA S BeAHY 29 AFd
L AAT T yx HAAEY Y radioligand®] WAEE gamma counter
(Packard, US.A)E =Aslgom, =4 597t control serum 2 @] *& 11
Hoto] s E BASEA
Fig. 209/ ¢k o] IGF-1 $%E A 7IzATdA e 85 IGF-1 5%
HiE el adolt o= 7|2ATe 8% IGF-1 5%+
Stk o, 3dFE7A Hum S F uA it A4S BoFAn 285
<
Z

g

N

—_

¢

& o

O

N
~

R4

Aol o3k Aol o] FolA 7] A7AA EF IGF-1 % H3F 3HAs

N BF7] 24

= AR nolFgow, MFHdA F IGF1 27 ARAE wel ¥ oA ga
S Age ngowm Adrsh FAR FFS RAFA ot Z F(Q0009 2
ash BUS Avtoly] B YL Fate] PF IGF-1 FEF Aot 4o
o dee ARAeR FAT 5 YA
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Fig. 20. Serum concentration of IGF-I in KNOCs

5) Al718 A (HstA, X)W WEH UA mRNA 23 v

FAAY BHS 9] AP AMRE QTAZ 205 E-E 505H A 4F 7HA o
2 8utgy AFEE Estel BA § HsterAe dAE FEEAT HekeA s
EA AS HE Aste] AREHE 2 HE AAS L HIkgrAE FEEe A9
A7HA =70C el A lﬂ_%%}?iﬂ}. UaE A T 27 Aste] dAie FHES E9l
T HAS o]&ele FEEM LT, A5 WFXE = PBS(phosphate buffered saline)Z

o] &3ate] AMHF F mRNAE F=st3th

Total RNAY Chomzynski®} Sacchi (1987)e ¢]3] B8l el we} guanidine
thiocyanate WS Wyl v 2ol HAASAL. - | R#AF<2 samples
AR Ao WAL E FA B4 tS 4M  guanidine thiocyanate £ <9[25mM
sodium citrate, pH 7.0; 0.5% sarcosyl; 0.1M [-mercaptoenthanol]& ZZ ol 7}3}
of 7S T 2M sodium acetate(pH 4.0) 5040, chloroform 120440, phenol 70000S
A7teto] kAs] @St Th 4Tl A 207 G5 & 17000><g°ﬂ}‘1 1087 A&
g o, FFds 396kl F7Fe| isoprophanols F7EeE § thAl 4C°ﬂH 10+
B BAAANH BA 1027 AAEE ] RNAS A dA2 = 99% ethanols #
7}’3}03 ow tAl 1023 A Egste] B3 As AA F AxAZH . DEPCAHEE 5

= 50uLE RNA 73@ S ol -70CelA ®aAstaATh

cDNA 34 $ RNA & % cDNA9 #d3 S dotr7] 918k f-actin
primerg ©| &3] PCRS A AdAth. PCRS 10mM Tris-HCI(pH 9.0), 40mM KCl,
15mM MgCl2 1U DNA  polymerase, 1mM dNTP7} E3&Fo] =
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AccuPowerTMpremix©| 10pmole®] primer®} 5u02] cDNAES Y& 3 33 SHFHFE
ol g3sle] FHIE 207} HEE ZAH3 3L GeneAmp PCR  system 2400(Perkin
Elmer, USA)Z PCRS 2Alstgior, w3217 primer= Table. 13 Zo] AL&3}
ST},

Table 1. Primer sequences and PCR conditions

PCR condition
Primer Denaturation Annealing Extension Cycles Size(bp)
TE2 T3 TE T TE T

F 5 GTATGTGGAGACAGAGGCTTC 3’
IGF-I oG GTGGAGACAGAGGCTTC 3 9 0:30 59  0:30 72 0:30 35 200
R 5" TTTGGCATATCAGTGTGGCGC 3’

F 5" CGCAGAGATTCCCACAAAAT 3’
PRL 94 0:30 60 0:30 72 0:30 30 182
R 5" CCTGGTGCTGTACAATGTGG 3’

F 5" GACTGCACCGTACAGGGATT 3’
LH 94 0:30 55 0:30 72 0:30 30 225
R 5" ATTACCCCCAAACCCCATAG 3’

por F 5 TGCAATAGCTGTGAACTGACCAACAT 3’ o 0% 60 100 T 200 % -
R 5 CCA TTG TGA CTG AAG GAG CAG TA 3’ ’ ' ’ ‘

. F 5 TCATGAAGTGTGACGTTGACATCCGT 3’
f-actin 94 0:30 57 030 72 0:30 30 285
R 5" CCTAGAAGCATTTGCGGTGCACGATG 3’

= Bou olF Fraskglon, 405F%H A PRL mRNAS o] & &S B
o Eojxel AL S S gl 71¥9 Hi(Tong %5, 1998)0] <olatd A4
o]z} o] F el PRL E&oll o]l ztolE Holw, FHAAd o= Fo4<l

Aoz deix oy, & ddddM= 5ol Addelut Fof4l Aol

Aol Add JMAE kA Xetdon, Az ol or HAwsie] A st
o 7

=
LH mRNAS] #&& tf2 WEn|AxtEd nl&)] o] mj$- #9low 48570
A okzhel WS Sl on e FHEAAE LH mRNAZE A SdwA %3
t} 719 B i(Ahn 5, 2001)¢F w72 LHE wdo] o2 yin|dxts 713
A LA, AdS D Axnddd o8] Wstski= LH mRNAS 2dS gl 3 4

2 F717F Azbell wrel ®istshr] wiEel Al A EE
MAletA = F=5do] Xgde] uwie} z4zhe] JfAE Apolo] uwret A A F7|7F F7135Hy

Ao 2 At ¥ tH(Knight &, 1996).

g Ao /9] FSH mRNA 2d 4 E3gk Fig. 216014 o] WAl A 2
FSH mRNA®| &dS 7t FHEE & o 28F#H A 7t =
T FHA ztelE WHA Ratdlow, Sold AFgFS I
LHe A= E5 T AT Ao R Thael vls) A, o] W& FSH
% LH F7] i

Bodu
1o o
o i

_,q"ll'_



o) Ao sl iRl sl ATk Ford, Azl wet Wakshs FSH
mRNAS ehAe]l 5938 B3 4PF/E F/13 A4 2R AoE AR
Ak mebd AdE ME Aed @ QwWE wsshs FSHel @@ 345
S5l FSH 247170e) @53 Ag A 8537 Bestelet Azdh

3.5 q
H 24 weeks
[ 28 weeks
3.0 I 32 weeks
[ 36 weeks
2 I 40 weeks
2 2.5 1 I 44 weeks
g I 48 weeks _
$ 2.0
< —
V4
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o
2
N
=
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0.0 - — =
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Fig. 21. Messenger RNA expression in pituitary
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6) FXEo A9 IGF-I mRNA #& £4

Fig. 220149} o] %7] 24F# A IGF-I mRNA ZdFFol =5

Holt} o]% ZHAasidon A A& WAFE vus] & u FF7] -

%S 53] 32F %o IGF-I mRNA @ Fo] Eolxl= AL &e
A

=
d
th dF IGF-1 529 vugdls u A5 d 2457749 mRN
__,Z_
3

ok
¥, Tl

o
M 4y Lo rlo
B 32 ox o

LA ol
Foll mal EA debdezs 3 IGF-19 i3 $dF Ais mejFlon,
375 ol F 34F R /A Abgtel FUbgtel el wobA= €F IGF-19]

= o

T =
A3 FEFS BFAT o= IGF-1¢] 2de] Abgte]l T8 A7 o
sto] AfHer e vIvs AS AfHHdem g Aolth(Onagbesan &,

1999; Williams &, 1994).
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Fig. 22. IGF-T messenger RNA expression in Ovary
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7) BRE A7l e dast HetFA e Hlw

Fig. 23S A A% A% dist HaleAE vy Aotk A dias
o 2em AE9 £7ke @nprigon, HaeAs #Ae A
o] A7IE YERAT 2857 o)F FF7] =4S T A
A e AR T Ao, WA=
AskA] skl

%
g 4% AT olng Aol

Fig. 23. Comparison of follicular morphology between sexual
premature. (A) premature follicle (24 wks), (B) pituitary (24 wks)
follicle (32 wks), (D) pituitary (32 wks)

mature and

, (C) mature
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v}, VIP antibody titer

Fig. 242 8% VIP active immunization®] £]3F antibody?] titer S3<S 93H
VIP active immunizationg AA8F Ato] tdte] 2F 7tFd o2 8L A3 =
ELISAE &3] &% VIPY @d WstE gl ). VIP active immunizations 4

[e)

A8 35, 39, 43, 47FH A e dF VIPs == A3 Z7F4AS YER ]
H  VIP active immunization®] ¢E5H 52539 VIP antibody ¥XE active
s

immunization ©]# (305%)9 FTLEH T} 44 HES A & 4 AdY

AR AN

o
o|\

A=

Point of VIP active immunization

|

10

VIP antibody OD measurement (405nm)
()]

30 32 34 36 38 40 42 44 46 48 50 52

Weeks
Fig. 24. Antibody titer of VIP
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Ab. VIP-immunized A3 tiZF#9 HE9)ex a4d
1) % PRL 5% &4

Figure 25&¢ 8% PRL %%+t AF&7IAG0FH) o FiHY VIP active
immunization® AT hET EFNA ZF7tstE AEF}ES BPgon AT peakE H
o= 46FHol A H TS YEHAL. o]F PRLe 2d dAe F73] AN

f
g oo

F
¢

oy 2T AS- 48F% o]FRE Hgo] Frldk H VIP immunized Al <ol A
= PRL @&o] =718t kgkth. o]+ 4xfo] AF VIP active immunization® &3
2 Q3] PRLe wdo] A7 Wil Aoz Alm )

140 -

—@&— VIP immunized group
120 4 —oO— Control group

_ 100 o

E

2 80

)

Z 60

e

E 4w

S

'3

)
20 A

30 32 34 36 38 40 42 44 46 48 50 52
Weeks

Fig. 25. Comparison of serum PRL concentrations between VIP-immunized and

control group



2) 8% FSH ¥% 24

Fig. 269 R+ wpel o] dF FSHE &

S BolFolen, Ahek peak?l 465R7HA H
7z

ko3

= T

@Ol Faet tiEo] FSHY W% #raste 43ds Biou 50579 oF iz
y re u

N

A= FSH 2ol Wstrh AA vetuA &2 vhd VIP immunized Aol A=
Aol AA F7FsEA T o= PRLY &d A3 dilxz4<Q A3 24 Ahn 5 (2001)2]
w9} PRL %=4< E3) FSHY o] =7}

#o] VIP active immunization®| <]t

% o]% VIP active immunizationS 2! A|
gk 35, 39, 43, 47 FHlA FSHY w=7F S7HH e F4s vHeuslen os 53
VIP active immunization®] PRL®] #3& Zd3toz FSHeE WS AHAo=

5 2= 00 3 5k 2=
2% 922 AT & Ak

—&— VIP-immunized group
12 4 —O— Control group

Serum [FSH] (ng/ml)
o

30 32 34 36 38 40 41 44 46 48 50 52
Weeks

Fig. 26. Comparison of serum FSH concentrations between VIP-immunized and

control group



3) 8% LH ¥= ¥4
Fig. 27+= 8% L = = 4
s Uetdel EF FSH w%9k vidfeo] AdS HAdvh 3 4857 o

VIP-immunized 7 =7t S7hd & oAl ZAsks o

= AEHEAQA T 3l
o] % FSHe| wtglo] Aol &% FSH w9k Autd Z2xs yerd
Hrh dutd o2 VIPe| 93] PRLY #u]7F 57k ¥ LHE Y]+ A
g A e (Sharp 5, 1998), ¥ Ao = 4054 o]F LHS 74+ PRLY
d S/ 2 4l Aoew AR ETh

Mol 1o

18

—&— VIP immunized group

16 1 —O— Control group

14 -

12

Serum [LH] (ng/ml)
[--]
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Fig. 27. Comparison of serum LH concentrations between VIP-immunized and

control group



4) 8% IGF-1 5 & #4
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Fig. 28. Comparison of serum IGF-I concentrations between VIP-immunized and

control group
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HstAel A VIP mRNAS 2ds 243 23 VIP-immunized Aol thx
ol vl FolAor 2 BES YetN e, o] VIP active immunization©]
AHA oz 224 YEIzY] ¥d 24 g95 7HX7] W&l Aoz Azber,

PRL mRNA®9] #3 L& VIP-immunized Alio] tZF-ol H]3H we s e

o] JA= HFeo PRLE #do] ARl ApolE Holw FHAAd oA E {94
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o} & A VIP active immunizationo] ZZAW @& 4 &3 vEhfo] PRL
o S As 7] wWiESl HoE AlsHh

VIP active immunizationol] W& & FSH FXt FASHAl ] 3F5A) ol A ¢
FSH mRNA 23 %3 PRLO 2@ Awtd A3dE yehle] VIP active
immunizationol] ¢]3] W& o] ZHF = PRLo] FSHO wao] AHgx oz s H
ds g F AAT (Fig. 29).
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2) ¥ ¥ A< IGF-I mRNA 2#3d £4
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3) VIP antibody titer
3% VIP active immunization®l 23 antibody 2] titer =4S & VIP active
immunizations AAIg Aol diste] 2 AR QPSS HAAT F ELISAE
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%ot (Fig. 31).
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Fig. 33. Comparison of serum FSH concentrations between VIP immunized group,

INH immunized group and control group



. 8% LH ¥& 24
A=

A3E UEd Ao=Z AR =), =
o] o= 7AaEE Aow gyl 9om(Sharp 5, 1998), H Ao A% 60FH o]
% LHY 74+ PRLY 2d 19191 Aoz ALz H)

o|\
N)
N
5
r{o

2.5
—a— Contol growp
—— INH immunized proup
¥ VIF immuized BT olp

- 20
E
=T
2
j==] i
5 1.5
f—
-
=
._E
E 1.0
=
2
=
S

0.5 -

0.0 T T T T T T T T T T 1

Weeks

Fig. 34. Comparison of serum LH concentrations between VIP immunized group,

INH immunized group and control group

_E]__



Z. 8% IGF-1 5% &4
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Fig. 36. Messenger RNA expression in pituitary
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Table 2. General performances in KNOC

Weeks KNOC
Egg weight(g) Egg production(ea) Body weight(g)

20 - - 982.75
22 - - 1047.28
24 - - 1130.66
26 - - 1176.00
28 - - 1234.59
30 41.66 6.16 1250.95
32 42.84 7.08 1277.62
34 44.39 7.94 1299.25
36 44,74 7.73 1338.57
38 45.96 6.79 1372.05
40 47.17 6.41 1373.43
42 46.33 5.39 1395.02
44 47.31 3.65 1399.90
46 46.56 3.07 1441.12
48 46.93 2.55 -

50 47.43 2.68 -
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Fig. 39. Comparison of egg weight between high and low group with incubation

behavior.
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Fig. 41. Comparison of serum PRL concentrations between high and low group
with incubation behavior.
* Indicates the mean differed (P<0.05)
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Fig. 44. Comparison of IGF-I concentration between high and low group with

incubation behavior.
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Fig. 45. Comparison of follicular morphology between high and low group. (A)
high group (32 wks), (B) low group(32 wks), (C) high group (36 wks), (D) low
group(36 wks), (E) high group (40 wks), (F) low group(40 wks), (G) high group
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(44 wks), (H) low group(44 wks)
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