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{Summary)

Purpose

Development of immunocontraceptive vaccine for stray cats

Evaluation of the efficacy of immunocontraceptive vaccine to laboratory
and target animals

Designing of pre-clinical experimental plans and evaluation of the
efficacy of immunocontraceptive vaccine to stray cats

Large scale production of immunocontraceptive vaccine

Production of immunocontraceptive vaccine in company and application
to field situation

OO0 O 00

Contents

O Development of immunocontraceptive vaccine for stray cats

m Development of the vaccine which prevents the release of gonadotropin

® Development of single or double shot vaccine which inhibits feline fertility

m Development of the vaccine with the recombinant GnRH protein expressed
in E. coli

m Development of the vaccine with Mycobacterium expressing GnRH on it

O Evaluation of the efficacy of immunocontraceptive vaccine with rats and
cats

m Evaluation of the safety of the vaccine to rats and cats

m Determination of doses and injection times of the vaccine

m Evaluation of vaccine efficacies by determining serological and histological
parameters

m Evaluation of infertility rates to female cats injected with the vaccine

O Designing of pre-clinical experimental plans

m Data collection about the numbers, distributions, and living environments
of stray cats

®m Making a neutralizing manuals for stray cat and management strategy

O Production of feline immunocontraceptive vaccine and application of it to

field situations

m Development of single or complex vaccines

m Establishment of large scale production system of the vaccine in company

® Management of stray cats in Seoul and other provinces

Development
results

O Development of high efficacy feline immunocontraceptive vaccines

O Application of the vaccine in field situations and controlling the numbers
of stray cats

O Development of the strategy to control the numbers of stray cats in
Korea

Expected
Contribution

O Promotion of good effects of the immunocontraceptive vaccine to reduce
the
numbers of stray cats
O Distribution of the vaccine to Seoul and other provinces
O Application of the vaccine to cats in homes
O Exportation of the vaccine and making a national profits

Keywords

Immunocontraceptive . Contr olling
Stray cats Immunocastration Number

vaccine strategy
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T—trap =& |, N-neuter Z43}, R—return (£2 release) WA}l

HAYOIORH H7IHOR SO1F O 2SI MYO| WAL Do MSHIEL LN TOHE WA
Fonl AGE S B R M0 UASA, Bl E HOW0R AR B2E NaHOR GO
ALY S HEFH wOINX S 2YLD,

23
ZITI2I0 | TNREIZ 02| & 2F13 2l
ZITI2H | QF2IAH |2 828809
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28 F 54 ANSE Zol A BUT FA PHolAY, AL HIHo e
Axopelst F& F B JIre] Arke wHo] Y. FAAEZ ASHTR WAGH >
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n] =2 High-Quality, High-Volume Spay/Neuter Surgery (HQHVSN)Zl= WA OS2 AW ThA|
A BARE, AAA o] AP R Ho We T Augols: T Al =¥t
= %1"13} Aackol, o+ T Aadol, 1kgol o¥ 1ol A T3 FEo thidol
I QA Aao] JAF 2EEs AT =Y JdFoE HINFHI FASHHE ATSt
om o 1 2ol FA437F 7hsd FAAIZE AHSE L 9l (ZeuterinTM, Ark sciences).

3] 71 2] Ak (white-tailed deer)e] GnRH immunocontraceptive vaccine (GonaConTM, US
Environmental Protection Agency)& 3 aL&fololAl 2 &3 Ax, ZAigfo]l MA &= =4
of & Aolgte= AT+ = S (Theriogenology, 76, 1517-1525, 2011D).
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Gonadotrophin releasing hormone (GnRH)+= 10 7§ 9] o}u]iAil 7|2 o] FojR T 2E O F A
gatRol A AAE O] MHelAlol 8o ZA  Follice stimulating hormone (FSH) %
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Fact check: Are feral cats killing over 20 billion native

animals a year?

Updated 20 Nov 2014, 3:30pm

Environment Minister Greg Hunt has pledged
new money to help community groups trap and
eradicate feral cats.

"There are up to 20 million feral cats taking up te
four native Australian animals a night. That is over
20 billion Australian native species being
destroyed a year," Mr Hunt said on ABC's Landline
on November 2.

It's well recognised that feral cats are a major
threat to native wildlife, but are there really almost
as many cats as people in Australia?

ABC Fact Check takes a look at the numbers.

PHOTO: The number of feral cats and how many native animals
they Kill is unveriniable. (Andrew Cooke, Invasive Animals CRC)
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H 3% dit+d UHE 3 2u

A 1A.E. coli ¥ Mycobacterium 3 319Fo]8 STF2-GnRH ¢
A A

KAl MF-A=d st
1. STF2-GnRH A A+e] cloning & ¢9d & E. coliF A

o STF2 ©¥id Fx upZZ: domain® FHAA 1% A8 & pUCSHT? vectorel =222
STF2 21 A8} GnRHFAAE AY3st7] $13 primerE A28} $

e Salmonella typhimurium®] mRNAZFE STF2¢] DNAE PCR7|H o2 FZ3+ & pUCHT
vectorel AdstF2(2¥ 1)

o STF2 ©a x| nupz-Z domainoll 396bp Z o] GnRH FAAE 4tdstr] 13
AgasL 22 E PCR7IE S &3l 93 <) mutations =3 & AdstA=

o STF2 W¥o] 2192l mutation®. & <18 1}d 705bp, 795bpe] fractione STF2-1,
STF2-2& A2 HHsA(T™ 1)

* Mutationg &3l ¥HE01%l STF2 WH#9] AdaE A Ao GnRH FHAE AYstr] A
primerg A5} A &

o AdH AFAEAL Ao GnRHE epitope sequenceE PCR7|H o2 ZZ 3
AdatA (" 1)

—

o
i
i
ol
pi‘
£

» Sequence’} &<1¥ STF2-GnRH ## A= PCR7IH S 3 pQE 6xHis T E o] 4 &
M15 competent celle]l heat shock transformation< o] 83t WEHES AYstAS

STF 241 $TF2-2

PQE vector®f H21%12| Ri8) STF2-GnRHE PCR

ision 21845 828 pOE vecior
nRH gene & &%)

POE Vector

a% 1. STF2 ¥ GnRHE2Y Ao did A= 3= =2 =: STF29F GnRH gene®] pUC57
vectorZ 9] cloning #}4; $= =4]%: Cloning® STF2-GnRH gene?| pQE W& #WEZ o A4
S

_‘|2_



1% 2. STF2-GnRHA-2 27} 89158 PCRAMA(2,245 bp)
2. STF2-GnRH ¢&

STF2-GnRH whad draw ezl 49l®l M15 competent cell® ampicillin(100 . g/ml)=}
kanamycin(25 xg/mbeo] 372 25mle] LB brothol| A 37C oA 16413t &< vl &8l

o HjYFH cell& ampicillin(100 «g/mD3} kanamycin(25 xg/mhe] 3% 1Le] LB brothel
1:409] ®Hl&E HFste] OD7F 0.8¢0]7¢°] 2 wWi7tA] v gt =

o OD7} 0.80]7¢°] & AES &2 & IPTGE ImMo] HESF EF31o] 5AIZHEF &
3 5

o WEE ThlAL TAZE B E 1ml¥ time course samplingdt ¥, SDS-PAGEE %3}
72.49%da 9% M= BHS FASA =

o

3. ¥3dd STF2-GnRHY A A

STF2-GnRH @2 a3 o] gl cell high centrifuges ©]-&3ta] 6,000rpmo. 2 307t
44 st FEs S

o "L -20C oA overnightd}al, lysis bufferol] &o] 1A7F o] HESA|A FE 3]
OH }‘] ZYS 1:1
o 83982 high centrifugeE ©]&3to] 6,000rpme & 3087F YA Belste] A= AL

QL
2
oo r

0%
ol}lv
£
rlo

okl 119 8mle] Ni-NTA resing 7} & Ao 1A17F 3087

> >
[o

)
o

Ni-NTA resing columnol gravity flows E3] 2z} resin?-S 2831343
resin washing buffer 10mlZ flowd+ %, Elution buffer§ o]-§ste] F=3}
310] 0

oo

Q‘ﬂ% fraction 2 fold dilution¥ Western blot< O]% }OE] A S
stA(29 4)

A9 STF2-GnRH & & Protein A280 nanodropS £3 ®22 =489 om,
STF2-GnRH E¢®Aale 1190l 9} Ratol A9 H% H7E s ALHUS

ol iy i N Az o A A
ofN et _Y;: oo oo o
I
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M 123 45 6 7 8 910111213 14
| acd
-
-
-
v @« apes —
&
3 |

a3 3. AAE STF2-GnRH vaccine®] SDS-PAGE AFZl. lane 1: washing buffer; lane 2: D buffer;
lane 3-14: elution buffer fraction 1-12

s «— 72.49kDa

13 4. AA" STF2-GnRH vaccine®] Western blot ARzl
4. INP-STF2-GnRH % #}+¢] cloning ¥ @& @@ Mycobacterium 4%

STF2 ©@wld .z upZZ domaine] FdA $x] A¥ % pUCST vectoroll x50z
STF2 +2#¢} GnRHAAAE Adstr] 913+ primerE A28+

Salmonella typhimurium®] mRNAZFE STF2¢] DNAE PCR7|H o2 FE3 & pUCHT
vectoroll AYstAS(2¥ 1)

STF2 ©@eid F-zo] upgZ%: domaindl 396bp 4do]e] GnRH FZHAE AFdslr] 93 Ak
g2 AYE PCR7ZIES F3 dHA<Q mutatione F=¢ & AU A s

STF2 W#-2] A9Z <0 mutatione 2 <Is] v} 705bp, 795bp2] fraction STF2-1, STF2-2
2 A2 #5ysige(2E 1)

Mutatione 3l SFEo1x STF2 W59 Aga 4 2o GnRH FAAE Adstr] #1%
primerg A 23t =

AdHE Agas #glo] GnRHY epitope sequenceE PCR7|MO 2 X3 5 F2Y
At (1" 1)

A2+l STF2-GnRH genee] 5° §{x|ol] A=g @il d-S Mool AlxooA YAHES fF
%3l anchor protein?l INP gene$ PCR7IM O 2 ZZ3 3 FrYste] AYUstAS(1
1)

WAl o 7 ARRE Mycobacteriume AW EA4o] lom AyA o Fal% Mycobacterium
smegmatis(M. smeg)S A1¥3l3] 2 electroporation& buffer2 washing % suspending2
%3] electroporation& M. smegES A &3

SequenceZ} <19 STF2-GnRH 7 A= PCR7IW S %3 pST-KT T3 E o] 4] & M.
smeg competent celloll electroporation transformationg o]&3}e MEHE 48RS

of

£

]_
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A 24, 310l STF2-GnRH ¢ #Al¢] Rat &% H7}

o 7} o8 6vte]e] 559 male ratg o] &3t A tETol+= 77 PBS 100ul%}
Montanide201R-$ 100ulS heat inactivation® 10° CFU¢] Mycobacterium smegmatisE &g
St 27 WAL, GnRH A g o= 27 500uge] STF2-GnRH ©@ij & o] ¥ 3% =5 PBS
100ul®} Montanide201R 100ul 22 31 heat inactivation® 10° CFU¢] Mycobacterium
smegmatisE &%t GnRH #21& EF Z5HFTOE B3 s. 24d7e O9Al 1

3] HE, @Al 23] HE, QWA 33 HES HAAsteE T Al 7HA AP o E E/SA

o

i=1

o 1x WA Fo Fom) 2Fulc0F, 2F, 45, 65, 85, 1059) AME L o EAA
GnRH &A|71E F<1st7] &l F49 GnRH ©rekA|o}o] 8-S &3 ELISA testE &}
male ratol| A1 #lo] th3l ¥h-go] wE GnRH A Ao thdk F71E a2 (2d 3).
Rate] A& +#¥ GnRHo| tigh &4 A4S ELISA testE E3a) 82138 A3, ODZEe] mean
valueZ} 4 70.1Dell vt Aol A WAl 13 JFw, WAl 23] JF, 94l 33 F
FTol A ZbZE 3.40, 3.63, 3.479 €53 =2 #ol SAHHUS

0O.D.
41 .
T Negative
35 E23 One Shot
3" ]
o E3 Two Shot
e @™ Three Shot

0O.D. (450 nm)
e

—
[

.
e

.

0 week 10 weeks

-l —s=m e o= amea | £

1% 3. GnRH #A1S HF3 Rate] &A)7F 23} One Shoti*: STF2-GnRH #4113 =,
Two Shot*: STF2-GnRH Al 23] AH<=; Three Shot: STF2-GnRH W4l 33 H=E

o 1xF WA B & 10771 He Al7ldl & Ratg sacrificeste] 1.8 2 =
samplingste] Z7|(2 ¥ 5)9F FAE gk 3 10% =229 gHo) 13ty 22 &£
olEE AZtste] gy} Fagke] 22eF wstE Hrietde(LE 6)

o 139 FAE= o4 xR vl W4l 13] HET, 23] JHIw, 33 JAIFTAAA A H
T FA7 &4 2T vlaste] 24.99%, 52.40%, 42.73% HAE BRJ O
T3] EA7F 30%0] 1A A 4= 2ulE], 4ulE], 4vlE]l 2 ZF U
66.66%, 66.66%2] Hl&-S EIS(TH 4).

o % FATZQI WS HUIg A3 4 tixa vl AAZ Q] 500ug GnRHA A A <
o A/l AWtz o & spermatocyte, spermatid7} A2 E %13l sperm celle] #3317} Holz &k
(28 6.). AAHe] AAe] nlw 2y Zhzhe] 500ug GnRHH A 18], 23], 33 HFol A
<A ZE+ tiH] 51.78%, 56.03%, 55.32% A= A3 Ao Z HIIE 4+ US>

27




Reduced rate

Testis
801
5- .
= O She E3 Ore Sho
4 —l— 2 One Shot 60- T _ One Shot
BE3 Two Shot E3 Two Sho
3 o D Three Shot [ Three Shot

T

Testis (g)

T
.

0-
Negative Oné Shot TW(I) Shot Three Shot

Reduced rate (%)
'S
o

SRR

Negative One Shot Two Shot Three Shot

(9= Yetdls 2=

a9 4. 73 Y T A4 18 FAGEFHY o4 tx2T ub 74 Z4as
18] H<=; Two Shotd: STF2-GnRH w41 23] A =; Three Shot:

One Shoti*: STF2-GnRH =4l
STF2-GnRH WAl 33 H=

g “.-’ ;‘!‘:&2’

g

8 35

o 8 .-.‘ » i,
o N W TR T

=4 iz 34T 500ug GnRHE A 1
-5k 500ug GnRH¥ AL 33 HF
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« Rat 23S 53] HFAHS=Z E.colidlA &HAZI STF2-GnRH 500ug-S heat inactivation$F
M.smege} E&3 P°4 23] A= A Fo|A GnRH &A1 7}, 13k TA 74 2D =28k W3}
E FEsH #2E F S o] W, AET 6vtE] F 2ui oA TE 4w et BEA
GnRH &A= &A= o2 113 FA|Y Testosterone level, 284 W7} Qe 497 &
elEle(2d 7, 8, 9). o] = Respondere} Non-responder® ®Mwala, viro] AelstaS o
13 FA A S, Testosterone levelo] o S H3alA &A= o43 (29 8,9).

4-
**%  -o~ Negative

-¥ Non-respnder
-4~ Respnder

(]
1

0.D. (450 nm)
s

0- l. ‘l' |. T T
0 2 4 6 8 10
Weeks

18 7. GnRH Ma1& HZ3 Rate] a7 Az ***P < 0.00D).

ok

b
5_
5-
S y —— -
2 C
E —
2 &
o s—; E
s 2
2 »
2 = 2
o 0
@ @
f——
14 =
o)
| L " T 1
Negative Vaccinated Negative Responder Non-responder

a9 8 B 1y 3 =A3 uske] EA(F), Responderet Non-responder® 5% & 113+9] FA($)
(***P < 0.00D)
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- Negative
-+ Non-respnder
-~ Respnder

Testosterone (ng / ml)
[ ]

0' T T T T T
0 2 4 6 8 10
Weeks

13 9. Respondere} Non-responder® &/ ¥ GnRH &aAl|7F (***P < 0.001)
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A 3A. 31%0lY GnRH HF AFS A7 4344 373 =4

A2 AFRE-A5 g

1. 7 1ol GnRH 3% 4¥¢ A% P43 87 =4

* 72 9m, AlE 3m HdH oY Wel Wiy E HA st 2571 23£2C7F FAHES
Ao A BFe 2 717 wir|+FE AASA (2" 11, 12)

o E(tap watenN¥} Al = AFEA AH(ad IbitumE & A== ZH2F 81 E5 3
AR 5& WA=

 A}&+= Royal Canin Kitten¥} Iskhan Cat KittenS &3 9% % Iskhan Cat Kitten<
G5Eosta A aeFole] AlFe] 2kgel @S w Iskhan Cat All Life A2
DA A2 M3

« A B A BHYE, 4F AdEES St A5 FHIE FIsA(TIH 13)

o AMSEAC #E H o] TALS YolH i 1o E AU} /SRR olol e
TEA AYLAE A AR A5 AFS A% AHIE TS
AR R (2" 13, 14)

o AF T INAAFLAE AL I ol F uid NABFIAE A AH(TH 17)

o Yol A4 MATFEC] ThestEE AU A gole FF B i B
BHE ZIdsRA (" 17)

ALz

tjn

o

gl

59% st

22% ¥t
24§ o€
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SOPl et Al Y

WA A DA

i hd are

58 0@ did

FuH =
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B EET]

ag = 5 ° L3 =a gE s qes
i 2y & el i Gmy |EEAA uzges

e R IR

23Ry ( VIRV ( ) 1 HW )
14E

=4 B R )

ZiH AR B0 X

e

e |EEE]

a=man IEEE]

IR 17 MALYFLEA L AABILA.

2. moko] % ZTH3le} A3 3 AA
SOPol W} % T2

o ¥ o
X, §9 4> AN

7t flem 49 B4 J=AHY

a9 14. 3
A

o2
ft
e
2
r
b
filo
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TR PR LR (T FAHS)

shol ALS|BtE AAIG
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3

o A}3|EE 98l 3 23] ol WF

Z o
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A Az A Aol B
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- FHA AHT A9 4579

s 165%o] & wjrlA 3Fuitt HE
- 2077 ol%

D 3F 24, 28] AF

- A HE A9 12579

-1 ZE E 1dng 2 HE

FVRCP

Rabies

- 10mg/mL, 1009} 3]4 % A}&
- g 2ol W FA

Ivomec® - AZAVEE A

Sojntth thel% )5t
- Fo] A5ME AE A )
=

- A F
- 5o A HF A =
- 0.024mg/kg, =34 %
- AZI=7] (0.2mg/kg),
o] (0.4mg/kg) <|F7IWF 7+
o] A$ 8% A5 &%

s

oz ]
= v
o=
R =

E 1 areke] At

of\
5

2 TF ZRES

+ U5 Y FVR-CPEEHAE Fostal 2-35 314

» Panacur 50mg/kg 3¢ FoF
» Ivermectin 0.5mg/kg 25 x4 23] 2R ==

o
fru
ol
w
tob
i)
ofN
o
>
>,
ol
2
alle

A 448, AFA ZAHNA FARAIYO|E HAOE Ecoli H
Mycobacterium & STF2- GnRH 43} 93 §35%H 7}

1. 434 A ANA ARG E HFLE Ecoli B3 STF2-GnRH FA 3 W4l
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2597}

7} E.coli A@TE A¥=(100ug), 5%5(400ug), 115 =(1000ug) Al IFLE Yol 43

) . 12} Fo 22t FA(Qx FAZREH 45 F)
E.coli MA
(NE Az 253D (NE dZddg ol 253D
100ug®] STF2-GnRH & 2 o] 100ug®] STF2-GnRH w4 & o]
e ne7 X3E == PBS 100ul<} Z3E == PBS 100ul®} Freud's
(100ug) Freud's adjuvant(incomplete)E | adjuvant(incomplete)E 100ul&
100ulE &% GnRH =4l &3+3t GnRH 92l
400ug®] STF2-GnRH w+® o] | 400uge] STF2-GnRH w92 o]
e TEE n=7 ¥ 3E == PBS 100ul<t ¥3E == PBS 100ul¢} Freud's
(400ug) Freud's adjuvant(incomplete)& | adjuvant(incomplete)E& 100ul&
100ulE =3tek GnRH 4 3¢ GnRH W4l
1000ug®] STF2-GnRH @& o] | 1000uge] STF2-GnRH T 2 o]
AR =7 X3E == PBS 100ul¢t X35 =& PBS 100ul¢} Freud's
(1000ug) Freud's adjuvant(incomplete)& | adjuvant(incomplete)E 100ul&
100ulE £33 GnRH =4l &3%t3 GnRH ® 2l
PBS 100ul®} Freud's PBS 100ul®} Freud's
o =T =7 n=4 adjuvant(incomplete)& 100ul€ | adjuvant(incomplete)E 100ulE
&3 dxa #wAl &3 dxa #wAl
o ATl A" FARIFol= DSHeE FF3H7F =3 d 4~67H€ %, 1.5kg~3kg =7A1¢]
JoFol2 Aol E B3 FFE Wk, A=Fvsty FEAYLYAYIE 53
AP S AT ($JAWE - KU16135, KU17134-1)
o 1z WA HE TR 3Fuith AA(F 73)S ste] A ) Testosterone 532 7 ALe}

o] 48 FES B® LS P Pado

AN
H3HH&E %2 9412 %3 Johnsen's Testicular Biopsy Score(JTBS)
o
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Johnsen’s Testicular Biopsy Score(JTBS)

Score Explanation of situation of tissue

1 No germ cells and no Sertoli cells present.

No germ cells but only Sertoli cells present

Only spermatogonia present

Only a few spermatocytes present

No spermatozoa or spermatids but many spermatocytes present
Only a few spermatids present

No spermatozoa but many spermatids present

Only a few spermatozoa present

© o0 N O O s w1

Many spermatozoa present and disorganized spermatogenesis

—
o

Complete spermatogenesis and perfect tubules

. A4 8AN SALYS hAS R Ecoli Bd STF2-GrRH 243} W4 &5%7}
Az}

« dA U Testosterone x| HAAF 23}

5
. a5
£
a
2 \
o 35
o ! \ —1
o / \ ,.-f””,( —4—Control
= 25 L —
b4 /‘*\/ o —=—E 100ug
b /\'\ ==
3 s — P, I —4—E 400pg
T Y& / N E 1000,
Mo 1 £ | \ﬁi—‘ 2 — = iE
“ x .
05
o
1 2 3 5 & 7

a
145 2YUH TF 01Z 7|2 +(month)

— 84 U Testosterone 3 AL A3}, Ecoli AT 5 400uges HFS A2
Testosterone X7} 7} @A fFAEE AS £ o B3 AlY & A= 19
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— ¥4 U GnRH #4718 =4
AY w3 QAA fAHE

ELISA testE %3+ GnRH

GnRH B4 7}

5

AP S EYY T3

0]= 7{2 ==(month)

A}, Ecoli A7 % 400ugs
2 gAdH.

FA 7y AL A

&

Control

= F 100up
E 400ug
E 1000ug

o 113 9 RB313to] 37| FA|, Penile spine(237HA =719 A= A3
o . . i Weight(Lt+Rt) Average
E.coli WA Penile spine (I?tl,zfgt) g © (g)g
1 ++ ++ 2.1045
2 ++ ++ 3.1751
oz 3 " - 13303 2.1331
4 + + 1.8726
1 ++ ++ 2.1528
2 + - 1.2342
3 ++ + 1.9682
100ug 4 ++ ++ 2.4424 1.9687
5 + - 1.1929
6 + ++ 2.7051
7 + ++ 2.0854
1 ++ ++ 2.1707
2 + + 1.8767
3 - - 0.8424
400ug 4 + ++ 2.9721 1.6710
5 - 1.6856
6 - + 1.6738
7 - - 0.476
1 + ++ 2.1524
2 + + 1.8171
3 ++ ++ 2.2416
1000ug 4 ++ ++ 3.2837 2.1552
5 + ++ 2.4675
6 - - 1.2799
7 + + 1.8447
S xEs Mas $e o 00uge WEF APTAA nF 0 Ruske] 2L
Ao m FojE AL AT & 3L, Penile spined] A% 400ugs HFI AP TolA
ST} go] oA =2 Ecoli AT FoA= 400uge HE3 AdFo] EYart
AY Z Ao g2lg




++

Penile spine

Size(Lt,Rt)

— E.coli Asx
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& ] : o 1 SN R e PN e S Vi 2,
— E.coli F%%00ug) : n=7 , 7vt8] F 4vjg|olA ARG A, YA 3ufg| o=
45 Ast

— E.coli 2% %(1000ug) : n=7 , 70}g] & 1ulglol A5 A=}t AAdo] A
- 3ske] 243 s ARE Hoks v Ecoll TEEMA0uAA AR A8 A} el
e}y b Eo Edadr) 7t ada E 4+ IS

k|
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B Z25H7t

7}. Mycobacterium A3T 2 AF, AAFLE Uy A3

2. APA AN AR 1Yo|E YA S E Mycobacterium o¥ STF2-GnRH 43 3}

Mycobacterium A 12} Fof 22t Fo(1xk FAREEH 45 ¥)
(NE dZdg 2o 2533 (NE dZdd 2o 253D
Mycobacterium(§ =) 2] Mycobacterium(§ 5)2]
STF2-GnRH w4 o] STF2-GnRH ©#2] 2 o]
A= n=4 X3E = E PBS 100ul<t ¥ 35 == PBS 100ul¢} Freud's
Freud's adjuvant(incomplete)& | adjuvant(incomplete)E 100ul&
e 100ulE &3 GnRH =4l &3+$t GnRH 2
R Mycobacterium(AF5)2] Mycobacterium(AF=) 2]
STF2-GnRH ©Huj & o] STF2-GnRH 2] 4 o]
= n=2 ¥3E =& PBS 100ule}t X3tE =& PBS 100ul®} Freud's
Freud's adjuvant(incomplete)E | adjuvant(incomplete)E 100ul&
100ulE =¢+3 GnRH # 4l E313k GnRH 94l
PBS 100ul¢} Freud's PBS 100ul¢} Freud's
o =T =T n=2 adjuvant(incomplete)& 100ulE | adjuvant(incomplete)E 100ul&
T3 gz Hal otz W4l

U A4 @A FARILEIE G2 Mycobacterium
2eW7t A3

o« dA U Testosterone 2 HAA A3}

.

ik
in

[ 8]

wmn w
g
Val
Ny

N

HE HAEAHE 5 S(ng/ml)

i
&

Q

5 [ 7

3
17 2NN HE 0|Z 742 S(month)

iy

w¥ STF2-GnRH Z43F 92

—_—— AN
o7

—f— =
B AFS

+— control

FARES s A

=
LA

— @74 U Testosterone 2 A+ 234}, Testosterone 427
trolgo] #elg oA, E. coli MA IFHTE FEEHA Eo.
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o ELISA testE %3 GnRH

A7 A A

N
=
o —
E 0B = e
G o8
Controf
: o i 2 3 4 5 6
13} B M HE 0= T§E 4month)
— ¥34 U GnRH &AI7LE SHS A3, dA7I= Al A TolA o =4 fAEE A=
sholg.
o 113 9 B3138te] 37| FA|, Penile spine(FA7HA &7 A= A3
Mycobacterium | 7} A Zg?élg Size We1g}gg()L tRO Av?;)a 8¢
1 ++ ++ 2.1406
2 .
= 2 ++ ++ 2.9521 2.5464
1 ++ 2.2288
2 ++ 2.454
A &=
¥ 3 ++ - 1.4722 1.7426
4 - - 0.8153
1 - ++ 2.2039
A=
F 2 + ++ 2.4311 23175
— 2Ty vuE gE v A5ES JAS AT 1 9 Fude] BAV axFo=
Z0E AS FAJT 4 A3, Penile spine?] H¢= AE5S HAE AP A9 10t oA
AT oA = AL B F Jdornz AFHO AFdA EJEHRI & el Ao=
2
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- &) n=2 , BF %‘%}ﬂ A "3/‘3 — AFE($) 1 n=2 , 25 s A2 A

— A% n=4, 4'3}31 3 ZUPEMW %ZP‘@” A, lﬂ}ﬁl"ﬂ/ﬂ *ﬂ’“ A st
— 1u3le] %28tz W3 AES ®ekS w] Mycobacterium A% WAl A Az AA A7}
ol Yehr] diiEel AAsETE EYQaEATE 500 B 5 A

— 124 Mycobacterium A5 @2 R th A2 U Testosterone x| 7+4, GnRH &4 7} 71,
penile spine A% 74 AZ7} E.coli $%5400ug)olA 43 B2y

AP FANA FRAILY)E YA E E.coli 2 Mycobacterium 2& STF2-GnRH 4 3}
WA 55%7F A3, Ecoli 35 E400ugolA EY &7 71 £ AR JEhd
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A 64, A 1gole] GnRH HF 4TS A% 4344 &4 =4

St

A3 FEF-AAd 2

1L 2gole AF HEL A% 4

A
G

ni
N

(D) g 5273

O ZAdH oY F Y= 12m x AlZ 3m, 7IZ 9Im x AlZ 3m)o] W7 & AA3a F7]+
of wi7| & i BEFe s HXE
O -EF 24+£4T7F FAHES W7 & As 249
O =(tap watenN¥® AtE+ F vwig] 3 UHY 9 AMR(C|23F A T d=Ze &gfol =z,
Iskhan Cat All Life, ®tig s, =Dl HIZE & JEF wiAsta AF54 AFH(ad
libitum& + =5 3
(2) 3ol A &4
O akole MAER AFHI(]F)E FA3ta MAE AEE F e ARS I3t =
=313
O E& AEMKT dol, A8, FF, B4, dFY, dUHDe 7iA 7tz 715
O Fo] A LFHEL} ol 4 NSE i 1Yol Fo| o|gFE HAoF
O FTolFA = AYolE0] 228 W = EF ZoHof stAF & o &7tg F 77t
=04 A5 Fho] FodEs ¢
O W 7/HA#YE stA olF&E7F BolHeA 1dolE A9 glojdl AS Flste= =
Al ZE Aoz uA
O g4, 7Y T2 JA|TFE] 7hs3k AR FEE 1%folY P2 JHAE AEF
2. @A 7oA dA 1oy AA =
O 47 1Yol =Y F HFU|E SASZE 4043 FAAA FAHE JAAZK & HFE
16A7te 2 8=
O WAF7| FFES Fv 82AL FF, F77], AFH A, AAGH, ¥ FEo w2t
2ebd F don 35/ERE LA YE ¢ Aoy FE 5-9EH A A Ao
A 2=, 25 2kgd A5 TAHFI 7 AR,
O HWF71E s¢+ ¥ o 159 U= Ao ANAHE APATA Ao e AP S &<l
3ta. A E-& ske] Estradiol-17 g 9F Progesterone =315 =4 gt
O Aol HPAQ dAHY& A&
- Aoy AR dEFS EAIE
- HgE e
- 3EgE ¥Fa gyolE =+ lordosis AME FHE
- nEgE go g 71edl
- A S
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O
O

3

-
[¢]

g2 U Estradiol-17 p 9} Progesterone®| <=X|7} Z+Zz+ 20pg/mL, 2ng/mL ©]Z+<l 7§ 234
F717F AAAoE AT vkal Aegt
Estradiol-17 8 2} Progesterone X2 %3 dAF71S 8213k AT 2o AL-&3+

A gAHNA A TYo]E YAOZ Ecoli &8 STF2-GnRH =43} WA &
37}

DO d7HE

O

A =T

- 4nglY] SAYETS EF/3le] PBS 100ulet Freud's adjuvant(incomplete)E 100ulS th
B vZdd s W FA4F

- A% 2.37-3.48kg, 1-33%

E.coli && STF2-GnRH 100ug A3} 94 Fo

- 7utgle] AFA(TI-TDel+= 242+ 100uge] STF2-GnRH ©¥jzo] xZ3& == PBS 100ul
¢} Freud's adjuvant(incomplete)E 100ulE &3t GnRH #21& olF uZ# s U
&S

- A< 2.16-3.70kg, 1-3d ¥

E.coli &¥& STF2-GnRH 1000ug 43} WA FEo

- 7ugle] AFTHETI-ETDA= 242 1000uge] STF2-GnRH w©¥jzo] 3z
100ul®} Freud's adjuvant(incomplete)ES 100ulS &33 GnRH #A1e diE v Z#y %
W HEg

- A% 2.38-3.45kg, 1-3\ ¥

FA RS9 ez g HAgs Haslelr] 3 55 A A Domitor®,

medetomidine, 100mcg/kg)S FoJ&ta FAF F Bt 43E FO8 33 o)A &A=

T FAR

12 WAl B 47 & FY £F WARS (WE g o] &)

HE7E AR IFIE o=

HF71E 16AIE0 2 58 #F S FEAZ

- AAHAFAVE FES ML
& om g

BF71E Ao 2 AR Al 2 aefolE FAHbreeding trialsty] EUHF-E &<l

Bis

fd
i

]
i
)

Fo 3 3H4F AR AAMA dAS AFHst dAF e F  Estradiol-17 4,
Progesterone, GnRH antibody A &F&4-& AAE w712 -20C o] B33

z27] dAl A AEE QIF 2EHAE Haslshr] s A AV ¢ @ AEL S
T

=5k E g5ty Eutd ) JA7IZH63Y) S AAtele ALY S 953
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O Clo] A9 % FPod Aoz Age 21528 449 = A48 AAZ gz=eCl )
& wAste] £A3 FAY

@ a7a%

SR L

- & 4vF2](100%)3 E.coli @@ STF2-GnRH 100ug 43t WAl& FH4% + 5 5vk2l(T
-, n=5/7, 71%), E.coli =& STF2-GnRH 1000ug &3 Wil& FAg o+ F 4vE|(ETH,

n=4/7, 57%)7} LAPEE BA3 AT Aoz glg (IY 19, & 6)

- T4z EWro]l Iutd AFelA 54 HEoR A HAR e we HA 4 ERdE ds
3o FAYS A5

- PR FA F dE2FS BT 34179 olul, GnRH 100ug TS HF 22+49 oy
GnRH 1000ug T H# 9326 olulel +3E. BATZHA F4482 oy,
GnRH 1000ug Foie] Hat FAF 5 FH Lol thzwol nis) oF 2.79) 21 AL 14
# 1. tizF=4)3 E.coli &d STF2-GnRH T (n=14)9] $4 7|3k, AakAtS

A A Cat A7 7 AR RS
Control
C3 84 6 0
C4 6 4 1
T1' - _ )
T7 - _ _
12 33 1 0
GnRH
T3 22 5 1
100ug
T4" 14(57) 5 i}
TS5 29 4 0
T6 13 5 1
ET1 - _ _
ET5 - _ _
ET7 - _ _
GnRH
ET2 166 9 0
1000ug
ET3 85 4 9
ET4 90 3 1
ET6 31 2 1
* qeko] Ay Butgl oz okebal, MYl HEl (3 FA 87 F)
T FAPHHEOZE HA (£FH A 779 )
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100

80 +

60 +

Proportion of infertile cats

40

20

L L L L L L L L
25 50 75 100 125 150 175 200
Days to Conception
—= Cgntigl @00 s GnRH 100ug — GnRH 1000ug
*T1 Humane Endpoint

a9 19 4A ol EY vlE. FH FAF o]F E.coli M@ STF2-GnRH 100ug Fo+2 185¢,
1000ug Fodw2 2034742 wHjd & %13y

- 2kApe(itter size)w= ETF2 o 4.5+0.5vH8], GnRH 100ug T+ H+ 4.0+0.8v},
GnRH 1000ug T+ H+ 2.8+0.77F8]. =73 GnRH 1000ug Fo79] HA4= F
Ao R FoJgt ol B (p<0.05 (¥ 2)

ﬁ_ 11
A

A0
200

OControl
B8 GnRH 100ug
O GnRH 100ug

=
L]

L

litter e

L)

a9 20. tiET 3 Ecoli & STF2-GnRH T 9] 4zt vl * p = 0.04 (=
- 4.5+0.57] ¢F GnRH 1000ug Fof< 2.8+0.70}¢], mean + SEM)
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O

O

O 4 FA % =A5H Hr}

- AFFTE A 4R nYole v & T3 s Ao AES Fa FA
& Ssta A7l 248 EAS I A

- g4 FAE AMAE BAFIC wet dsdErt A AAY AV FAE 3
= A% FAZE S7FeH] "W Aol mEt AEdS s AH U

- T 2 WAl WhgEhA| ke FEoF(non-responders)d] A FEIF Thkd GAE A
St Q3 AV FEEA " (OY 22)

- WhH Z2A38A HAL A GnRH #Ale] €kg-3k 7fA(responders)= 34|71 H ALY HE
WaxTl #EET HEAM T AAEHA #EE (OF 23)

YT

TP se s BYste ¢ B3I 2™ GnRH 100ug Fo & dAle oA B2
g

AA 2vke S & e (IDAAs 24 Fsol BEHAA &=, 1Y yH A 3 nie
(The TA P BAom Estradiol-17 % £ TAE ERoY A2 IRAHA &

e

Y Y T2E 537

GnRH 100ug Fo9 &3 U estradiol-17 4 2 progesterone AAF A3} T1, T2+ HWF7]
E Ao ®E E9% estradiol-178 FX7F =A UERSI(T1 28.44+6.05pg/mL, T2
46.46+9.96pg/mL, mean+SEM) T3-T7 3#F7] ZHo dAo] AAHE= AFS EAS.
HFE71E AR ARsty FAF 357 & A U estradiol-17 4 (20pg/mL ©]) %
progesterone(2ng/mL ©]’he] Fx|7F T7& AYsta ¥ =& wiTds Yv|ste FXE &
A=A

GnRH 1000ug Fo+¢] &4 W estradiol-17 8 % progesterone AAF A3} ET1S HF7| S
BAZte. 2 Fo % estradiol-17 8 X|7F #A WEFRa(17.63+2.93pg/mL, mean+SEM),
F71€ UANZISCE AAstal TR FASE o]Folx LAHV|E on|st= estradiol-17 5 7
progesterone®] 4x](19.96+1.04pg/mL, 21.95+8.15ng/mL)S E o UAS A= &
GnRH 1000ug FoAwollA A7 T BI4EHE A Al vtgle] 19| 5 ET1S Al
g F mE(ETS, ETD= A3 7IF 5 $A7IE 9ulste estradiol-17 4 X & Ho|A
&+, 18y ET® ETow FAA AR A 409 A o progesteroneo] §A4l AElE 2w
- TA7MA F7Fg0O2ng/mL)

=

d3 U GnRH A7t % H7}

A8 7I1ZF Bk A3 A LS 7HA L GnRH &A71E 2439 S. EYEadr) yes=
Ao WHS-3 7 A (responders)w 3 LERLEA] gFe W %2
responders)s 0.2 U0l A3 A2

Nz 24 =4 yelvs= 4848 Rol A1k Responders*3} Non-responderoll
ztol & FRIHA 5. ole A= Hole dioln, A7l Rl EYaArt
ElA] &+ JiAIEe] AVle ALeE B 2D

>
=2
(Z
olo
ol
ol
N
&

rlo
m
£
M
=)
o
5
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2.5

—Control
= E.coli 100-responder
1.5 =——E_coli 100-nonresponder
= E.coli 1000-responder

——E.coll 1000-nonresponder

0.5

Ow Aw 8w 12w 16w 20w 24w 28w 32w 36w

9 21. E.coli &3 STF2-GnRH ¥4+ GnRH &7} 4%

[N}

2. E2FEF)HH Ecoli & STF2-GnRH 1000ug &< *(non-responders, YAIZRA, )

T
B o
i

% 23. E.coli '¥& STF2-GnRH 1000ug &< w(responders, HIYAIZNANEY] da& =F]
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O

(&)

FAE-S] AHA
FA= sigE] dEdddSsed HFstden, 44
reaction)2 ®iAISH7] Q8] €L A AT ¢FE 425

= 7T = =
FAbF 297 FAb B9 @7 wA 53 2L BAge 3l

(injection-site

do ol

AR FANA GdAHLY)E tA 2 Mycobacterium 23 STF2-GnRH £9] =
2597t

AT E

A ET

- 3ulgly SAYETS EF/3le] PBS 100ulet Freud's adjuvant(incomplete)S 100ulS th
 vZE oS W 5%

~ A% 2.81-3.9%g, 1-31%

Mycobacterium %@ STF2-GnRH 100ug 43} WA Fo

- 7utgle] AFHFWMTI-MT7Nel+= 22 1000uge] STF2-GnRH ©@¥jzo] xZ3E TS PBS
100ul®} Freud's adjuvant(incomplete)Z 100ulES &33+ GnRH W41& o vZd 2%
W HE9

- A% 2.05-4,23kg, 1-31d &

HF712 14N R AA3 Ao A a9ko]E gHAHbreeding tria)dte] B RS ol
3}

Fo * 345 Ao =®E AAWAA dAeS AMFHst ALY F  Estradiol-17 5,
Progesterone, GnRH antibody 3 &F#4-& AAIE w712 -20C o] 233

z27] A A AHEE QIZE 2EYAE HAaZe] S5 o dAVIE S @) MER S

RHE AAE S HUsT BUs JAIHEIDE AT =Y g =3

AAse] FAE ZHST 2A A AAE AT

aT7EaH
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O iy

- oz 3vke](100%)3} Mycobacterium #& STF2-GnRH 1000ug $43 HilS £
Z S5UFEIMTH, n=5/7, 71%7} BAP S BHJ3 Y4Is Aoz dAd (29 2

- MT3& Euto] 9utdl Aglo|A TFIHES Holn HAS ] wlet HA 48 BEndg 48

A Cat FA712 A5 Ak
MC1 79 4 0
Control MC2 29 4 0
MC3 72 6 0
MT1 - - _
MT7 - - _
MT?2 80 3 0
GnRH B
MT3 61 5 0
1000ug
MT4 17 4 0
MT5 16 3 0
MT6 38 2 0

P FAMEoR WA (R FA 111U B)

- ARzp(itter size)w= RS Ho 3.3+0.7vE], Mycobacterium ¥& STF2-GnRH Fof 7
S HF 3410502 BATgH R [l 2o]lE HolxA] g

5.00

Bl
4100

OC ortrol

HGaRH 1000ug

litter size

a9 24, =T34 Mycobacterium 3 STF2-GnRH 1000ug T 72 4HAF 4~ vln(d) =7 3.3+0.701]
¢} GnRH 1000ug Fof 7+ 3.4+0.57}2], mean + SEM)
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100

80 L

60 -

Proportion of infertile cats

40k

20 ¢

L X L x L L L
25 50 75 100 125 150 175 200
Days to Conception
—— Control —— M. GnRH 1000u

13 25. Mycobacterium #& STF2-GnRH 1000ug Fo 43l 19fo] B vl&. 3 A} o|F
196717 wejddS 13

- WAYFLE FES FEst= B #AFESH S Mycobacterium 2d STF2-GnRH Fof
Z YAE A & JiA 2uiE oA A PFFo] IR Aot

- MT3, MT5& HWF7|E A2 9% Z+Z; progesterone(MT3 41.4ng/mL)3} estradiol-17
£ (MT5 40.8pg/mL)4 FA7F A UERE. WF71E AR AASta FAF 37§ E
A Ul estradiol-17 4 (20pg/mL ©]“3) % progesterone(2ng/mL ©]’H)2] FXx|7} MT1S A<
stal A e Hjgs oun|steE A E FRJIHAS

- ARV T EYEHE FAR T orkee ko] F MT72 23 71Xt F estradiol-17 8
X7} 11.5pg/mLolst2 A 1= ot FHFA FARE A 18Y, 54Y, 109
progesterone®| {AA A E ow|st= FX 7R ZF7FHO2ng/mL)

O ¥4 W GnRH A7} X H7}

- AY 717 G AES @S /A2 GnRH FAI7HE A9 5. B a3V YE=
iAol W&k JlAl(responders) T2 UERUA] b= Walo] HEZSHA] ¢F2 Fof T (non-
responders)s 0.2 UFo] A3 A2

- F o] & AolE Ho|A = AAIR, tlza# thEA] Respondert
AEAH S BYom, Non-responder-oll thza3 & 2pol7t el A &

ol

= 9 =4 vegs
S (a9 2D

O & FA 3 2334 37}
- AFETE AR 9F IgolE v F A £ed AP o HEF dao B
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£ SA3sta A7 A8 EAS SRS

Ao FAE MAE @74 g2 AsdErt 450 AU FAZE FAEHA
= A% FAVE S71e] "' AdTel mEt AEFA S s AHUS

s @ @Al WkS-&lA] ere FEoF(non-responders)e] 7A-$ WFxv} thekd GAR A
Sstal Qo FAVE FEEA dEE

b 2284 A4 GnRH# 1o HE-8-3F 7 A (responden) o A FAZFAA 71 G 2A|
3 ofgfo] EExsta Qs (2" 26)

HE XS

1.5

/\_—‘ == Control

= Responder

1 — Nonresponder
0.5

(i}
Ow Aw Bw 12w 16w 20w 24w 28w 32w 36w

13 25. Mycobacterium 2@ STF2-GnRH %o GnRH & A7} 424

a9 26, 2 (FHF Mycobacterium ®¥& STF2-GnRH 1000ug &< w*(responders, Hl 42 7| A,

S)e) vha 27

FAES kA

FAHE SgE] dEdzeE sl HEFsiuod,
reaction)< HiAIsl7] 98 €S AASL ¢IAE &
FAF T 24T FAF B9 € 8y 5 22 RAE

o o2
o
fru
r (o]
%
X
>
(.
olo
=)
D
aQ
=
=
&,
=
D

4
B
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=~
1. Aagfo] MAHAE EUHRA A (100%)
7}, E.coli ¥&d 31¢Fo]g STF2-GnRH E¥Al 7fak
- E. coli ¥&d A 2"HE Tl A2 STF2-GnRH @94 i Al~" % &8
- STF2-GnRH E¢ 419 A4 2 FA ¢
- SDS-PAGE % Western blots ©]&3t>] STF2-GnRH = A4le] A% 2 A &R
1} Mycobacterium & 11%Fo]-& STF-GnRH &4l 7
- Mycobacterium INP-STF2-GnRH #&-& 9|g pST-KT @AW Az 45
- INP-STF-GnRH & Mycobacterium pST-KT tetracycline induction A28l = g%
- W& ME|Ql pST-KT transformation & ¥d ¢F5 AEste] WAl 7jat

=

2. 485 E 92 FHFES o8 EYA 55 B7F (100%)

7} E. coli ¥ Mycobacterium 2@ 19Fo]& STF2-GnRH &< wWAle] Rat &% H7}
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