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Establishment of diagnosis for bovine
paratuberculosis
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SUMMARY

Johne’s disease(paratuberculosis) is a chronic granulomatous
enteritis of domestic and wild ruminant. It has worldwide distribution
and causes significant losses in the cattle industry. The etiologic
agent of this disease, Mycobacterium paratuberculosis, is a slow
growing mycobactin-dependent mycobacterial species that infects and
multiplies in mononuclear phagocytes. Johne's disease ranges in
severity from inapparent subclinical infection to persistent diarrhea
that inexorably leads to decreased production, cachexia, and death.

In Korea, Johne’s disease was officially reported first in early
1980 's. Recently.Veterinary Science Institute surveyed Johne's disease
by immunological methods and they reported that prevalence rate of
Johne’'s disease was high. So Johne’s disease is important
infectious disease and control measures for Johne's disease are
needed.

The aims of this research project were to establish the detection
methods for M paratuberculosis from bovine feces and milk, to produce
M paratuberculosis species-specific antigen for serological tests, to
establish serological test methods for bovine paratuberculosis, and to
establish the paratuberculosis control program could be adopted in
Korea,

_The results are summerized as follows,

1. M paratuberculosis was grown rapidly without contamination of



other bacteria and fungi When fecal specimens were treated with 0, 9%
hexadecyipyridium chloride and antibiotics brew containing
amphotericin B, nalidixic acid, vancomycin, and cultivated on
Herrold’s egg yolk medium(HEYM) supplimented with mycobactin-J and
antibiotics brew mentioned above, and cultivated in 5% C0; incubator,
The field strains of M paratuberculosis were grown more slowly than M
paratuberculosis 19698, so it was taken about 12 weeks to identify the

colonies of M paratuberculosis on HEYM macroscopically.

2. M paratuberculosis -was not detected from milk specimens by
culture or PCR, even though M paratuberculosis were detected in feces

from those dairy cows.

3. PCR for amplification of 1S900 gene of M paratuberculésis was a
specific for M paratuberculosis without non-specific reaction with
other mycobacteria and sensitive to detect 10 M paratuberculosis.

PCR conducted 4 weeks after cultivation of fecal specimens on HEYM was

shortened the period of diagnosis of paratuberculosis.

4. The 34KDa protein which is cellular protein of #
paratuberculosis was specific for paratuberculosis. So the recombinant
C-terminal of 34KDa protein{rC34P) which has the characteristic
property of immunological epitope was produced by gene cloning
methods and purified by affinity chromatography. The recombinat

C-terminal of 34KDa protein was only shown the antigenicity to the



anti-M paratuberculosis serum. And the recombinant protein produced in
this project is expected as a useful candidate for antigen in
serological diagnosis of bovine paratuberculosis.

5. The reac;ivity of the rC34P with sera from cows reached the
maximum level at a coricentration of lug/nl, at a serum dilution of
1:200, and at a conjugate dilution of 1:10,000 by checkerboard
titration. And no significant reactivity was noted with 10 serums from
Bovine ‘tuberculosis. From the ROC curve, dptihal cutoff for EV% was
determined to be 50. At this cutoff, the ELISA using rC34P as ‘a
antigen had sensitivity of 83.3% and specificity of ~96.7% for
cdlture—pdsitive“and paratuberculosis-negative individual cow samples,
and the ELISA ‘had” sensitivity of 68,1% for latent infected individual
cow "samples.'” Thé immunoblotting using rC34P as a antigen had
sensitivity of 83.3% and specificity of 100% for culture-positive and
paratuberculosis-negative individual cow samples, and the
immunoblotting had sensitivity of 9.7% for latent infected individual

cow samples,

6. To conduct diagnosis of bovine paratuberculosis in Kangwon area,
the ELISA-and immunoblotting using recombinant C-34KDa protein of A
paratuberculosis as antigen was performed, the feces were cultured,
and PCR was conducted,

0f the 262 dairy herds, 109 herds(67.3%) had a paratuberculosis
prevalence by ELISA and 40 herds(24.7%) by immunoblotting. Of the

2,261 dairy cows, 371 cows(16.4%) were ELISA positive test results and



75 cows(3.3%) were immunoblotting positive results. Of the 241 feces
samples including 110 feces from ELISA positive cows, 9 feces from
ELISA positive cows were culture positive. And PCR was able to deteét
the growth of M paratuberculosis as early 4 weeks of fecal culture,
The geographic distribution of cows with paratuberculosis was not

uni form,

7. Prevalence studies in Korea indicate that over 10% of dairy cows
are infected with M paratuberculosis. Despite reports that the disease
is spreading and that it causes economic harm to affected herds,
bovine paratuberculosis has not stimulated widespread concern in the
cattle industry. Therefore, recognition by livestock owners and
veterinarians that paratuberculosis should be controlled in herds is
necessary,

A national control program is desired that it would provide
uniformity to control efforts. In addition, national program
guidelines should be written to certify test-negative herdé for

paratuberculosis.
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U FF 2= Mycobacterium paratuberculosisg& WJAsHA Ho] fud

of Zhado] 713 ofnist $olx|7t REE MY uf Lol ojFojx: F
23 Zdez  ZAEdcl {FC £22e2  wdH  Mycobacterium
paratuberculosiste Al+8] dutEQl Wbyl &Jsted APEE =] 9lo} &

LU S Iestr] 18 9 Achyo] /UE gt 2oL} Hoj

XMycobacterium paratuberculosis& 223l uho] 4 gude] Ex

o
of

Holn] WHA|RRZXE] Mycobacterium paratuberculosisS HjsH= o]
Ul Axke] 713 £3] ol&XEa g1 AL RE TE Al WS Hla
st J1E22 o §E olrh thREe aupi@od e augHee 7
22 Hel Al AE ol&3tn YA olAFIA] AR ALY
W, Mo o AR AA L, wiAY FF, mycobactin® FF, wiAY E
2l W S MY ol EE3ES] U] X3 AFoitk =
E 2 dFoANE g MAZCR ojgxEa ot HY it vy &
of vl Aol APY wiPPHES HYstaxl siAch

)

AH2d g € Wy

1 H 39 g £y B3

7h oM U & AT AR Ao} gz HY
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1) A7 3o A3t aug el HelulixlE HA 5] 93t auEd
o] nj}S ¢islo] MAABCR ulo] AME3IL ¢l Lewenstein-Jensen medium?}
Herrold’s egg yolk medium®] 2U¥Fe] 4% =& vlaBM3ldct. olE F
uizloll mycobactin-J& MiA] 12[E]Y 4ug® 202 Frlsiglon olE ujx|o]

mycobactin-J& FE 314 ¢k tjReRE A =z2shc)

2) HFol 289 A3t S%olo} Ao FHFI v B £}
0. 3% benzalkonium chloride®} 0. 9% hexadecylpyridium chloride(HPC)2] 2=

A Z2E v|2stch.

3) wixlo] H7lsHe AASE 0dF AALAE wlasty] dstq 2] 7]
Zuf=]of 8o"":’;‘»."‘ﬂ%-pen:icillin(ZOOIU/ml)3'—]- chloramphenicol (200ug/ml ) 2] =7}
2} amphotericin B(50ug/ml), vancomycin(100ug/ml)2} nalidixic acid(100.g

/ml) & A7HeE vl E A28t

4) fUMHZ2] 09| &S HU3L7] ¢isle] auH ol HFH wixE o
yhije37|e} €O, Bj7lol 2tz viedslod RulEel WRATIE Hlasigc,

5) He| Az

oulgol tjEt ELISAGIM BE 471 $4202 Ak B3] 2449 1572 88
Aol af]sle] M 2goll McFarland #2% A3} Mycobacterium
paratuberculosis 19698 2008 & 7lsio 0.3‘;’6 benzalkonium chloride ¥i=
0.9% héxadecylpyridium chloride& -8t BHI brotholid 37CRE &% S
sforsteitt. wied® HE YalBesld HHEL penicillin (2001U/ml)3}
chloramphenicol (200ug/mi}2] 1ml %= amphotericin B(50zg/ml) o
vancomycin(100zg/ml )3} nalidixic acid(lOO,qg/ml)ﬂ Inl& A3l I7CE 3}

S o ejegsisich
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) el wjet

Mycobactin-J7} E¥H tubef} mycobactin-J7} E¥ER] ¢} tubeof FHE
4tube®] ¢iollA Xz2|® ¥ 0.15m1 8-S HE3t] 37T Untafoz]el 5% CO, vjoF7]
oA wjstHA 15 ZtHoR 1657 Hte] U efE Falslgch

U /55 aud #e
FEAH

LZA2E ¢35l 23] R MHST T8 1% povidone iodide® 4

STF 70% ethanol S B4l YAHOE 2t FUE Wo] S @F YRS A3
453t 2t 2o Ag 20m19] K58 AT 47) 2YolA 47 50018 FF

& 22stdch K52 5% HIYAAu|R] 2} McConkeyulzlof vieisie] chidol
Eel¥ §52 Hol 2¥H Zow zithsle ZAallA Adstoch AFUYHS Y
517] ¢|slo] ELISAS] 2l3te] U 2408 vty JAte] 24 E4d /55 A3l
§le] McFarland #2% 343} Mycobacterium paratuberculosis 19698 2004 E &

7ksta wufoddold 7Hd AU wjgxA o2 HUH ofefel ujfPE o vigS

Y $5S 3000xgol4 2027 UL LAES FTe PBSE 5
3H 0.9% HPCE 45ml 7} B £F 4T 20-22°CollA] 3154 Feb wiarstaict. wied
B 3000xgolld 1087 YHEeHE HFHEo] amphotericin B(504g/ul),
vancomycin(100g/ml )3} r;alidixic acid(100xg/ml )2 lml%_%ﬁ}ﬁ}oﬁ 37CE s}

vk ] ufokstath o] il mycobactin-J& T Herrold’'s egg yolk
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medium 3712} tube} mycobactin-J7} F¥EIA] o1 1712 tubeo)] Z}Z} 0. 15m1%

AEsto] 37°CY wigrlold 165 F¢b wjorsiaich

A3d 24 4 24

o}
[}

1.8 ¥ 2uEZ

g

v
)
i)

2[iA

7k ¥olAd eudd BElE % HFulA] A=z} vjgzd BY

aiz] 8] 57, Wl odF AN, wix Fo AEA, #]PA] €02 Lol o
2 ugelE By A, Elolay 2ol EFIFAU  Mycobacteriun
paratuberculosis 196982 Herrold’s egg yolk mediumo] mycobactin-J& #H7l%H
22 e 630l WeYel KAWOT Walsly) Ao} Levenstein-Jensen
nediumol mycobactin-J& B7}3t Zo 8FajHr} 23 w2 A vjoo] elxlgich
2] 0.3% benzalkonium chloride * 2|3} penicillin-chloramphenicol &+
gRoAE AF 2go] 23le] auPEFe Helo] Brbssigln}. el ujxE
5% COzo|l A ujjo}dt Lewenstein-Jensen mediumof mycobactin-J& F7IRF &+ 75

#jof] A& Zeho| alx]Y T Herrold’s egg yolk mediumo mycobactin-J& 7}

?

3t L2 4Fwjo] Wato] Helslo] odut ufdylol A widT FRE} 5% COolA vl
sid 1-22 AT wjug ot weldch 2y viR]oll mycobactin-J& F7I18HA] ¢
2 o)l A& M paratuberculosis 196980] FAIElA] eloith oo AXE FUst
WM pargtubercu]osis 196982 & 0.9% hexadecylpyridium chloride® A ]
#}o] mycobactin-J®} amphotericin B, vancomycin, nalidixic acid& #-R&h
Herrold’s egg yolk mediumol] HE3lo 5% C0, EA3to] wje w) QgFo] &

517 ok Atejoa 7HR w2 A 4 AsIETH Table 1).
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U 2ol deld ausel Ea

golld BV Uy BeE AT HRulx) 2o} sz st B4
W3l Uy 228 st 167) B 3865 W 22|kl A ¥ZEef 1
A BRY) 250 RaolA vk 125500l 2uPgFel FAels} Haslge ol&
ool Bel¥ M paratuberculosis'= 8)%Alo]l 33 M paratuberculosis

196985T} 2|A 4asio] getdoz Petg Wlshed 123 A% AR}

ot 53 ausd £

FZ7339 Mycobacterium paratuberculosis 19698 & AANGEo] Hrlslo] A
AT s IR A wjor 6Fxlo] QulFe) Aeo] LMo Hagoe] §Z1jo)
Zz)5k= QUE TS wiYste AEWHol EEgdct T8y 57 BAY 1125y

$22 sl out et oR Y 4 ok ke FUFA gton] wjpT 4

N

Fojoll HAIR PCR ZAPIA S S-S Balrh de]a Wela auEdo] 22F

e AA] §ZHE QuUHFS Belsz) goir)

FE30) 2U29) BAES WOT US AT ETE LY 23S 4
HE R H(116x) 02 Zefel ATHE slaled 4EES NFY 22U
& AEske 2L UZES} Yol vALAoR Aoisn, RFFe) aulEdF wle

ol ZEE Holl 289 FelE BUske HLE ks A
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Table 1. Growth rate of Mycobacterium paratuberculosis 19698, depending on

media, antiseptiés, antibiotics, mycobactin-J and CO.

Culture conditions Weeks after incubation

11213(4]5(6(7]8]9]101112

L]J/J+BZ+PC cic|cycjcicjc|cic|c
LJ/J+BZ+AVN C|CIC|C|C|C|C|1/4i2/4]3/4|3/4
LJ/J+HPC+PC C|C|C|C|C|2/43/4|3/4|3/4|3/4
LJ/J+HPC+AVN 1/4|2/4|4/4]4/4
HEY/J+BZ+PC C | C | C|C |1/4|3/4|3/4{3/4|3/4|3/4]3/4
HEY/J+BZ+AVN 1/4|4/4|4/4|4/4|4/4|4/4|4/4
HEY/J+HPC+PC 1/4|3/4|4/4|4/4)4/4|4/4
HEY/J+HPC+AVN 1/414/4|4/4|4/4|4/4{4/4|4/4
L]/J+HPC+AVN w/0CO; 2/414/4|4/4|4/4|4/4
L}/J +HPC+AVN w/CO; 1/414/44/4|4/4\4/4|4/4
HEY/J+HPC+AVNw/0CO: 1/414/44/4)4/4|4/4)4/4]|4/4
HEY/J+HPC+AVN w/CO2 1/4|4/4|4/4|14/4\4/4|4/4|14/4(4/4|4/4
L] 0/410/4(0/410/4{0/4]0/4]0/4|0/4|0/4|0/4|0/4|0/4
HEY 0/4|0/40/4|0/4|0/4|0/4|0/4{0/4/0/4{0/4|0/4/0/4

LJ: Lowenstein-Jensen medium, HEY: Herrold’'s egg yolk medium,

BZ: benzalkonium chloride, HPC: hexadecylpyridium chloride,
AVN: amphotericin B, vancomycin and nalidixic acid,
PC: penicillin and chloramphenicol, /J: mycobactin-J

C: contaminated, w/: with, w/o: without.
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a4 Azt el

Ly

o

k3] 918 W Aol AU gzigt 2oLt Hojly
Mycobacterium paratuberculosis& #2|3H= Yol A Quge] Fziuhy
ol A2 RE tiE A W& vAsH: J|ELE o|&EHD ch uiE
=2 ulddid S eud el V22 He AMFuly ZAS o &
313l QIR ofR kx| WHA|Re] A EE, Hel odF AA whH, w)
Z]2] FF, mycobactin®] FF, wi& FFe] whyd T Ay I3
o] EF3telo] oA R AAolch. IgEE E dRoMds Fz] A
E o] &HI ol WM Tidd vy Foll Ful Aol Ayt wigduhy
= HystarAt sieich

M paratuberculosis 196982 H-& 0.9% hexadecylpyridium chlorideo] 1¢
2|2t amphotericin B, vancomycin, nalidixic acide] 1% Hz|3}ed
mycobactin-J®} amphotericin B, vancomycin, nalidixic acid& 331
Herrold’s egg yolk mediumol BZ3}o] 5% C0, Zxjsloll ujty uwj o Fol 0

52 o= AelolM TP w2 A ZAstarh

167] 57te] 386579 HE x2lsted ZARE HFo] 1) B9 252 Hao)y
g 12Fel]l QulEFe] FAAYEl7T BIEgden ol okdlN EE® M
paratuberculosise Z&3F M paratuberculosis 19698KT} La|A 425}

8ot oz Fekg wlshey] 122 AT 4A9¥%r)

570 B¢ 11258 452 sstdon SHoR BAY 4 g e B
5)2] opokon] wjokE 47aol LAY PR ZAlIME S4N9L Barh deln

HollAl guwo]l B2lH Sl B4l RFAAE 2uPEF2 =R dgich
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M 3 & PCR 7[¥ol o8t @ujyel Act

AMmd A A

- Mycobacterium paratuberculosis( QU+ )L ¥4 gty d24 2

SFZU e GUAoIth o] AHL of 1008 Vo] YARAT 204

ol A3 UL Solx|gt P2 £E50] A3 NIFE 2HO
&% = gt olg¥ AEL 449 HIE AE
23 FAF ZAE opsA Ml

JHER auige] Ao A8E + gl wED Yg 9k Aghy

Uoly x4Hoz pag zos

A

ol Wesict of AWIA 7Y W WY WHL 674y nict BE 49 @
AN M-S sjerslel wjel Byel A BE Selets Zolth a2y u)
obale Mycobacterium paratuberculosis7t 2| Al Ael7] wjEo] B st
o 379 AT £290) DS ZUW A5L TS50 Sejss] dof 4+
A T ATE WEBY = Atk WHHH AThIL W= saisiol
RS oHT HAE MREU Bolzo| QoA Feix Esith
Zo] 2ud &84 ST Bol£7} 100%0] 77hE ELISAZ} A=l of
SR Fo] ostel SUY WAl LANSE Hol: EARS AT Yok
Je3 o 308 BAEE olHAAE UPEst BEEs wAH 2o

ob AFuj} P BBolM HWET} 2t2} 47%8k 60% 4Folrhs Holth
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2 Zo] DNA ZRVIYPEC] A2 t}E Fo /AU AJPE Wl ¥

Moz B Eopa  zdesA olgEa  glch.  PCR7IYC]

2
oy
g
i
ot

mycobacteria® WlE2A AFHOE FHs= FLLE FH}
o] o 9l Mycobacterium paratuberculosis& X3 ZAE&¥ + Ut
DNA probe®} PCRo] d3xt&el AL w3 9t I ZAx o
probest AUSIo] HEHTo] S FolEE HEAT e ULE wEol
o]go] &A= Qlth It Mycobacterium paratuberculosisol] Fo]ZQl
IS900 insertion element geneo] EQIE|lo] PCR7|HOZ UAIE QuHolA
v orsl Mycobacterium paratuberculosisE 3-4% ojufo] Al&3}A Q’q?’]’ﬂ
213te] o] &= glrh

2 dzoldt auel Bael Way PRY /1S BYSD PR B
ol WZEE Al ed, eude] z/AckE fdste] WA 5
A Fu ST {QtH 08 M paratuberculosis®] FAlo] #lE]7] Heof PRES
A A5t} M paratuberculosis?] A& Elstach. E3F Al GA Aol A

2219 MTFE PR7IYE ¥831o M paratuberculosisE #F FE3T]

A2 A= g WP
1. H22] Mycobacterium paratuberculosis®] PCR 2%t

7} U8 chromosomal DNA &2]

Herrold's egg yolk mediumor 2<Qt¥og Hol¥ zlehg 23[slo] TEN
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buffer® A ¥ M23}0] subtilisin, lysozyme, proteinase K&} 10% SDSZ X}a]
2 ABAIZIF RNase® 4 BIX|F15L phenol 2} chloroform® & DNAE &3] %

Z£3 0 TE bufferof &3fA|# -207Cof| BE3}ect
1}. PCR

aulE 2] 1S900 gened ZE31] sl U 7129 200iM deoxynucleotide
triphosphate(dATP, dCTP, dGTP, 4TTP), 1442} IS900 primer, 2 unit®] DNA
polymerase, 10XPCR buffer, NP~-40, template DNAR} BTH ZFH4E EElsio
100,47} El= & =43ttt PCR ¥h3-o42  thermal cycler(GéneAmp PCR Systenm
9600, Perkin-Elmer Cetus)§ o] 83510, 94 TN 1087 Jpdgt T 94CojA 18
(denaturation), 50ColM 18(annealing), 72CoiA 18 (extension) 7te] =44
& 358 bEsle] FEA ¥, HFAHLE 72TCold 3 DNAE 158 B¢ 4%
A}Zc), PCR 4HE-2 1.0% agarose gelolx] AJ1E5S AA18l3 ethidium bromide

Lalo g A5t {V-transilluminatorelA] Erelsjsty,

1S900/401 : 5°-CCGCTAATTGAGAGATGCGATTGG-3'
15900/402 : 5 -AATCAACTCCAGCAGCGCGGCCTCG-3'
Fig 1. Primers for amplification of 15900 gene of Mycobacterium

paratuberculosis

th PCRY] Holg3t v1zG &

oy FFEAFel Mycobacterium paratuberculosis 196398,
Mycobacterium avium 1414, Mycobacterium avium 25, Mycobacterium bovis
AN5 2} Mycobacterium bovis R 4061-628] 5 strainofA] $£3} chromosomal

DAE o]-&3l] 4718 WY2E Fold& ZAsgleh dela ¥Fd o
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ol o= qaulEde] PR A& URAHE XA 93t 2udF 2
+5 1, 10, 100, 1,000} 10,0007l 4] chromosomal DNAS 2&3}o PCRS

A AJstolct,

™
b d

2 W22 puyPe) PR AT

A9l gt ¥ AR & Herrold's egg yolk mediumol vjo¥3tE vjoF 4Fsjo]

o7 RS Fol 4718 WHOE DG F&3id PCRS AT

ol 559 2u¥Fe] PCR At

o =
=]

ARPHS FY3] Szt BRAZAAIM U S8 A 2

.\2,

o] McFarland #2% 3] %} Mycobacterium paratuberculosis 19698 20045 B 7}
3o wufoFHolA 714 BHUF vjFRALE Herrold’s egg yolk mediumof )k

T F w9 4FHo) HolA et FUL WPOT PRS AT

A3d Az & 23

1. PCRS] Sol43} wizhy

X¥FA4F M paratuberculosis 196983} 7|El Mycobacterium < H|a2]

chromosomal DNAZ 4lA|Z} PCROlIX] M paratuberculosis 196980l 412t 1S900 gene

_35_



] 229bp2] PCR AAHEo] ZEx|9jon 7|ER] Mycobacteriumol A PCR AHEo] 3
Zx)z] 9jo} PCRY] Bolio| YlE|githFig 2). &1 £ A7 PCRZ LUI*¥
B232Q M paratuberculosis 196985 1074712] Z2&¥ = o= &2 UZAEE

HcKFig 3).

2. "3l U2 PCRo &3t Z&

Herrold’'s egg yolk mediumell HE ujol3t 43zlo] RE /MEHES EH’;-}_Q_E
PCRE AAIZH A3} 259 HA2 7HEEoja] 18900 geneof tigh @2git-go] HAH
o] Hujorratel Ux|shs A2E Uehiglrt. oj4te] Azbes Hufokzt PCRE A3}
of 123 olato] 4 QE|&: Hujokel WAL BYsle A|g BEAE F e

Ao HAFHATL

3. 829 QuEFe PCRo| 23t &

E27329 Mycobacterium paratuberculosis 19698& H/JH-Fol 7isted
Herrold’s egg yolk mediumof #jo¥st ¥ ujo} 45 sjof chromosomal DNAE £2l8}
o] PCRE AAgF ZAz} 229bp2] 1S900 genes] So] PCR F4tEo] HAH U 18
U 574 B 11258 §52 wigF 4Flol]l AAT PCR FAplq BF S8

Bolon) ujel 127¥0lE SUHOE BAY 4 e e BHA Yk

)

ol oot Po| HEL TR AR w3} PCRAAN 2uUFFE AEY T
ga7] HEe 9o} ATk 9Isld fFFY aulEde AEPYPL vEEAL

2 ks gk
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Figure 2. Amplification of IS900 gene of M paratuberculosis by PCR,
Lane M: DNA size standard (100 bp ladder, Biotools, Spain), Lane 1: M
paratuberculosis 19698, Lane 2: M avium 25, Lane 3: M avium 1414, Lane

4: M bovis ANS, Lane 5: M bovis R4061,
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300 bp —

229 bp —
200 bp —

Figure 3. Sensitivity of the PCR for IS900 gene. Lane : 1-5. Serial
10-fold diluted M paratuberculosis, 10,000, 1,000, 100, 10, 1 were

amplified with the IS900 primers. Lane M: DNAAsizevstandard(IOO bp

ladder, Biotools, Spain ).

_38.-



A48 Azbgod

= dFolA s 2ude 3o Wagt PRY 71YE #ylsla PCRY &

o4z HZEE RARIAen, 2u¥Y UYL ¢ste] WY {Fo
AFuldFE Qb2 08 M paratuberculosis®] ZAlo] ¥el¥7] Ao PCRS
A AI3tod M paratuberculosis®] EAE Balstedch Eat MZe]otaA ol
Y ME& PCRIIY S 883t M paratuberculosisE % SRttt

2 A3 E Aol ¥jl3t PRoJM = EEFFQ M paratuberculosis
196980] 47t IS900 gene®] 229bpe] PCR AlAMEo] ZEE|glon 7]5}31
Mycobacteriumoll A= PCR AH2o] ZZE|z] ¢to} PCRS] Eo]Ao] E.‘°IEI°*
th. 32|32 2ul¥ FFEFFQ M paratuberculosis 19698& 107071x] H&

g 5 s 2 UAsE

}u
18

ch.

167) E2t2] 38652 M Herrold's egg yolk mediumol] wjolgh 43xjof] B =
7SS UL E PCRE AAIRE At 25] B4l 717 Bo)A 1S900 geneof T
ggur-gol TR o] HaldFE 4FAof PRE AATLEHN Athy|7hE &L £

s o] g
570 53 11252 §52 whdF 4F5lol LA PCR ZAloflA] BF SAJuke

& Mol 2e90 AU gIsio] AT §5Fe] QuIEZe) PR ASUUL U]
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A4 2udz Mg Solgae i

au Sxi7kx 287H5d HAMES W dEES A Atk Add
st& el HAAN= Mycobacterium paratuberculosis(QU® <)ol ¢ =]
ZA517) WjBo] ATHOE o] §HIL glout FRHo} HolAd 2B
o] sige] fuUEE A= whdolth. ful¥F2 vlAle] mycobactino]
g g5t ul$ 2)A =tely] ofEo] thE mycobacteriadt ZHe] 7HsdHA|
ot ol 3t Azt A Ha W YA P AolU2EE M avium
Fi= t}2 mycobacteria®} ZhHo] HFH]| -%ff}t};

npe g3tz 7aApHo| Mycobacterium paratuberculosisel| UZHOE
2t Ad Zdd 20 BFTYAE AEIV gisto] Fy=| et ELISA,
CF teste} AGIDS] W]Zoll4 ELISAZ} Ruiwe) Agtol 7bg oulgt @a ey
AapHos W AEAT ol We HAPHEe] Aol TUASA ol
3% Rstz gt

Az7ix] fuol tidt BolAQ &y, AU et A%
HAEHo] JuEx Rilgen o Aol iy F2 AeYol AEEE &
ol7]= Bx|mt o] Aol wEL JHs¥ ZJlo] ZAEY £F AETS =

Sof ojagel Qrh
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o,
>,
ot
to

ulEE B3] fIsted chPE2] @52 DNA probet PCR
2} 7 AER AFE F Sl AU S }H‘?a}?‘f}% Rl 33
Aol Weg gud IS #ste FULdolM A}
€531 9= 322 ammonium sulfate purified pfbte’in(ASP),
lipopolysaccharide(LPS), lipoarabinomanan{LAM), carbohydrate antigen
(CH-CFT), protein A%} D, thermostable macromolecular antigen(TMA),
purified ptotein derivative(PPD-J) & c}o}&t F7/7} é,l_QL} %—E—Oj’g‘ol
tha e Holt},
Mycobacterium paratuberculosis®] Z 8T £Eo|Fel 3t Fe]
Hele oulyel Hoety FAe oz uAEE Adshe ste] d

alt}l. De Kesel 53} Gilot S M paratuberculosis®] & EolFHal

N

epitopeS SIS 34KDa ThEAE Hx 2 Hsion o] WNAL ol f

b

g F@3A Aake aul¥e RE WA Zdd FEE Y + 9

=
R

w 7stgc),
Zujol e 1983del of So] AL UAY eulyel Tl WAst
2 ootz mastgen d 5 Q4% uYol Y Hereford A%

19943

u
b
my

1
of Rejstmel Aabtol lsto] el Bast 2ulbo] BUsHA ol %

(o

E] Mycobacterium paratuberculosis& e|slgct. 3 5
of gtz ®astach Zely AA7A] Iuelds 2uEZol oY & 5
o]FQl ¥do] USR] ot Kol thgt Soldel ¥HAH A@apyol
uars)) Rshecy.

B 7o) A Mycobacterium paratuberculosis®] % Eo|aql epitope
A MEY MKDa ThAE e Akl eulde] ZEHE 2 ¥R YA
2 ERMoE AAY 4 gt WY AApIe spde] AMgsnA A

t}.

_41_



AH2d 2= ¢ Wy

1. suPEel Solsid A&
7t ARgEE

2uiEe]  BEYFA Ao wWed Bojyde sl ¢isly
Mycobacterium paratubercu]os‘is 19698, Mycobacterium avium type 25,
Mycobacterium avium 1414, Mycobacterium bovis R4060-62, Mycobacterium
bovis ANSE AMITIYLL o jristelA] Eopitol QuiPgde] FAlUl ch Az} FAje]

Ag AKs] fsted Algsteict

1SR LY

2718 45 mycobactin-J7} €-8-¥ Sauton medium 225ml 7} So{gl 1
£ screw cap flaskol HZ3}lo] 37 CollA 0Dsyn 0.30] H wizlz] ok 10327+ Ax|u)

Fstalh

o A EE FAY Dude 4+

A e £AE fIsle] wigdE 3000gE YARFE P9
ammonium sulfate® FLAA|Zc HAAEE PRBSE FA3E T g Farsigict
AU U] £AF 98t YHF Y B HES S00WR 37 103] sonication
% AAIE ¥ 100,000s2 LAEeIst] O A dojl PMSFE 1nMo] HE5 %*ﬂﬂﬁ

Tt
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o] H7)& $)5}o) SDS-PAGE®} 2-dimensional gel electrophoresis&
Axstenh el 2z childe] a4 Bests) $lste]  anti-Mycobacterium

paratuberculosis serumg AH23}0] Western blotS A3t

2. g7 Bolad |3A=} cloning

7}. Mycobacterium paratuberculosis®] chromosomal DNA g

o Fo] 34KDa gh o] WeJEhd epitoped] i C-terminal 2N
23 Teials ZE3tE=dl FHELeE A8 chromosomal DNAE M
paratuberculosis 19698 straing uJF3}lod Kohoed] WH-E 7RFs}e 23
s}AT}. &, M paratuberculosis 19698 straing Herrold’'s egg yolk
2] 3}

o) k=
+40% 44

fiu
M

mediunol 4] 165 v F, el EHE Fol 7A
o] lysis buffer(Tris [pH 8.0, 50mM), EDTA [10mM], glucose [50mM] )=
AH5HR 3 lysozyme(lmg/mé), pronase (lmg/me)2} 1% SDSE X2 AZHA
71 %, phenol3} chloroform® & chromosomal DNAE $£&31%2H sodium
acetate(0.5M)2} ethanol® A2l HAAZIF RNase® HE[stL TH
phenol 2} chloroform® E chromosomal DNAZ $Z&¥ ¥ ethanol® F @Azl

t}, opx{2e 2 TE buffer(10mM Tris HCl / 1mM EDTA, pH 8)of £3jA#A

4'coll 2@3le) Aol AHESITT

1}, Polymerase chain reactionof 2]t 34KDA gened] &

1) Oligonucleotide primers
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Cloningoll WRZF 34KDa gened PCR7IME o] &3] ZEsly] ¢ls}ed,
Gilot o] B%F u¥H2] 34KDa gene?] nucleotide sequenced %R 3s}

o] C-terminal Tt ZZA|Z 4 ¢l @ 5 -GGTCAGCCCGGATCCCAGCCG-3'3 @

5’ -CACGTTGICGACTAGGCGCGA-3” 2] 1#+2] oligonucleotide primerE “d A5}
DNA Synthesizer(Applied Biosystems, USA}E o]&3le] A Zsigclt.

Primerolli= BanH I 2} Sal 19| AL FIRAE 47 AdYsigch

2) 23tF A ANE-S(polymerase chain reaction)

M pératubercu]osis 19698 strainolA ¥2]|3%} chromosomal DNAE F¥ o
2 3} 34KDa geneE ZE317] 931, 47}A12] 200 uM2] deoxynucleotide
triphosphates(dATP, dCTP, dGTP, dTTP), 128l primer(100pM), 2.5 unit®]
Taq DNA polymerase(New England Biolabs, USA), 10XPCR buffer(50mM KC1,
10mM Tris-HC1 pH 8.5, 25mM MgCle, 5% DMSO, 0.2mg/mé gelatin), template
DNASH BHE FF/+E TSI 1007t H=E 23Tt

PCR ¥'-3-e)2 Thermal Cycler 9600(Perkin Elmer-Cetus, USA)& ©]8-3}
o, 94TolA 587 71g3hy, 94TColA 187 H(denaturation), 52CoflA 2
£ 7Hannealing), 72TCo|lA 1&ZH extention)®] 2B & 303 W53t 5%
AZL ¥, $FY DNAE 72CoA 1588 dFAIZIch. $5E 34KDa gene
0.7% agarose gelol] H7|¥%8lo] ethidium bromide® G| F W

transilluminator(Vibberlourmat, France)ojjx #¢isigict.

3) M paratuberculosis 34KDa gene&] cloning
PCR7|®ol &j5ley ZES|  34KDa gened  vector - plasmidel
pGEX-4T-2(Phamacia Biotech, Sweden)oll cloning®t?} $|8led, BamH I3} Sal

S Al2slo] ZZH 34KDa gene} pCEX-4T-2& £3A|# agarose gelo]
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719 =71 F 3 gdx]= DNA bandE  Prep-A-Gen DNA Purification
System(Bio Rad, USA)22 Z&3lgirl. F&% 34KDa genez} pGEX-4T-2&
ligase(NEB, USA)E 15TColA 312w Fo ligationA]ZIF DH5, E colioll

2 2%} DNA(34KDa/pGEX-4T-2)E ¥ AAHA|ZITtHFig 1).

4) Arel¥l 34KDa gene?] DNA sequencing

34KDa gene©| vector DNAo| &H}IEA cloning® Z& ¥el3ly] 13},
Sanger £2] dideoxynucleotide chain reaction methodo] &]A3te]
Sequenase kit(United States Biochemicals)®t pGEX sequencing primer
(5’ -GGGCTGGCAAGCCACGTTTGGTG-3’, 5’ -CCGGGAGCTGCATGTGTCAGAGG-3") £ xE

3} sequencing& A AlSleict.

3. AZY Solye W L a4

7}, 223 34KDa ThA o] Uy

HAAYY DHS, £ coliz} A|ZY 34KDa UL UPI=A & HUst
7] 93te], 2|23 34KDa gene {3 U4 cloned LB brotholl A ODgsoo
Zto] 1o] E=& njoF3ty 1sopropy1 B -D-thio-galactopyranoside (IPTG)ZE
AZE 3KDa AL dRg fEstgdrh HRH AXY MK THELS
12% sodium dodecyl sulfate polyacrylamide gel electrophoresis
(SDS—PAGE')%— AlA]3}E Coomassie brilliant blue staining 202 G

sto} "alstalrh.
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PCR product from
b Iosis 19698 chr | DNA

M par

Fig. 1 Schematic outline of cloning the. gene encording the 34KDa
protein into the expression vector pGEX-4T-2. Thé 34KDa gene was
amplified by PCR., The amplified 34KDa gene was then digested with
BamH]1 and Sall, and cloned into the expression vector resuliing in

p34KDa/GEX-4T-2.
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b AR} 34KDa shA L] ¢4-Ha]

223 34KDa TS 2SI SAste, IPIGE A7iste] UdEE
REAZ DHS, £ coli?] wiade dalBelstel sty MZEAES
PBSo H-f-A]# French press& A}&3lo] 16,000psiE £FAZH.on, Bulk
GST Purification Module(Pharmacia Biotech, Sweden)Z& o]£-3t affinity

chromatographyS “41A]3}o] glutathione-S-transferase®} fusion® 34KDa

-7F. 2} Z3¥} 34KDa THA 9] Western blot

el ® ANRF 34KDa L] UGS HUstr] ¢]3le] Western
blot& AlAl&lect. GST-34KDa Tha8d-8 thrombin®® A3}A]# Sephadex
G-502 A}&-3} gel chromatographyE AlA|3le] ¢4wel® 2R 34KDa %+

wz2l.5 SDS-polyacrylamide geloflq H7|gF3td e HH =3} 34KDa

chl 2l 2 nitrocellulose membraned]] &7Zith. A RXY 34KDa thilzlo] H=2
5 nitrocellulose membrane-2 gelatin® E blockingdt ¥, E7|oA AR

M paratuberculosis?] polyclonal antiserum, QU] +o] 22|H £2] 3
g ogue oA 4¢ M3 wLAF|, horseradish peroxidase
anti-rabbit 1gGe} ¥F-2A]Zl ¥ 4-chloro-1-naphtol 824-& H7lsle] UMA|A
Thstdct. #2132 prestained molecular size marker(Bio Rad, USA)E

A F 2 ste] AP
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38 A3 o 2

1. 2udde] Solud A&

Mycobacterium paratuberculosis, Mycobacterium bovis, Mycobacterium
aviun®) 5 straing vjgste] FAS ThE FAY AL F2|3HF SDS-PAGE
2 AAF ZAY e aulg olddl e AEFA] W ol 34KDa
of sigsls g HlslgthFig 2). FA|Y iAo L 5713] straino] H]

=& A7195/5E Uehigch

2. QU Fe Bol3kd |A=L cloning

7h. FUFA Qur-gol 2] 34KDa gened] FFH
2] 23} 34KDA protein®] HH I} epitoped) W3 C-terminal ThHY
2 (34KDa TR Z ok )8l cloningol WR3 M paratuberculosis®] 34KDa
geneS ZE3}7] $)8le, M paratuberculosis 19698 strainolA £2|3t
chromosomal DNAS F3 02 3}o] 34KDa gened PCR7|Ho =2 FFA1Z A}

348bp2] band7} FFHE gich

L}, M paratuberculosis 34KDa gene2] cloning
PCR7|®oj 2]5td ZZH 34KDa gened pGEX-4T-20 ligationA]# DHS,
E colio] SAAHTAIZIFE 34KDa geneS T-H3H= plasmid(pKDl)E miniprep2
2 EBilsln Agtasas B3 A2} 34KDa geneo] SHIE -?45‘101] AlE Re

lstylchFig 3).
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Fig2.

Lane
Lane
Lane
Lane
Lane
Lane

Lane

« 34KDa

Western blot analysis of the recombinant 34 KDa protein

native 34 KDa protein of M paratuberculosis.

molecular weight standards,

before the induction of 34 KDa protein,

recombinant protein MP1,
recombinant protein MP34,
lysate o.f M paratuberculosis,
lysate of M avium,

lysate of M bovis.
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6.6 kb — Eusemieter

4 . kb — Uu‘.c-}.’i—w.;:ki

fig. 3. To check the C-terminal of 34 KDa protein gene inserted into
vector pGEX-4T-2 plasmid, the purified plasmid DNA from pKDl clone was
digested with BamH1 and Sall. The 333 i)p gene was insérted into
vector pGEX-4T-2 correctly. Lane I: DNA Size Standard(high range,
Bio-Rad): lane 2: 333 bp band of C-terminal of 34KDa protein gene and
4970 bp band of pGEX-4t-2: lane 3; DNA Size Standard(low range,

Bio-Rad).
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t}. AtlE 34KDa gene?] DNA sequencing

34KDa geneo] vector DNAo &H}EA cloning® Z-& ¥Istr] 23to
PGEX-4T-20f] AtQ!¥l 34KDa gene(pKD1)-2 sequencingdt Azl C-terminaléej
3] w+8}= 333bp2] geneo| gene banko]l 5F¥ 34KDa gene®] C-terminalz}

o x}stelch(Fig 4).

3. A2y Soludel Ud U £4Ee

7b Az ey Ud

pkDI cloneg ol-&3le] |2y 34KDa THAS UV Z, =¥
34KDa THM RSl C-terminal %2 (14KDa)2 glutathione-S-transferase
(GST: M,=26 kDa)2} S-S GST-34KDa HFENS] 40 kDag] Thao] JAtE el

of. wEEe LANFE 3BT 7L F ZaskdrhFig 5).

. 2§23 34KDa?] &4l
2§ 2%} GST-34KDa thiiA g &#422|37] $13te Bulk GST Purification
Module ©]-2&t affinity chromatographyS AlA|3t Azl Fig 6ollA g} ol

40 kDaoll s)&sl= A Z Y GST-34KDa Thy o] £4=Fa|E 2t

4, AZY Sogde] g B}

7}, 2§ 34kDa Th#A 2] Western blot

44228 ARY 34KDa Tl LA S ZHeAE AT H3id,
A2 GST-34KDa TH¥9 A& thrombin® 8 £ ¥A]# gel chromatography=
4483718 34KDa Th¥A ghg ¥[¥OT ARE3laL polyclonal anti-M

paratuberculosis rabbit serun, Sul*§Fel HollA a8 49 ¥3H &
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GGA TCC CAG CCG GGT GGT CAG CAG CAT TCG CCG CAG GGC TAC GGG TCG CAG TAC GGC GGT 60
Gly Gly Gln Pro Gly Gly Gln Gin His Ser Pro Gin Gly Tyr Gly Ser Gin Tyr Gly Gly

TAC GGC CAG GGC GGC GCT COG ACC GGC GGT TTC GGT GOC CAG CCG TG OCG CAG TCC G6C 120
Tyr Gly Gln Gly Gly Ala Pro Thr Gly Gly Phe Gly Ala Gln Pro Ser Pro Gln Ser Gly

CCG CAA CAG TCC GCG CAG CAG CAG GGC CCG TCC ACA CCG CCC ACC GGC TTC CCC AGC TTC 180
Pro Gin Gln Ser Ala Gin Gin Gln Gly Pro Ser Thr Pro Pro Thr Gly Phe Pro Ser Fhe

AGC CCG CCG CCC AAC GTC GGC GGG GGA TCG GAC TCC GGT TCG GCG ACC TCT AAT TAC TCC 240
Ser Pro Pro Pro Asn Val Gly Gly Gly Ser Asp Ser Gly Ser Ala Thr Ser Asn Tyr Ser

GAG CAG GCC GGT GGC CAG CAG TCC TAC GGC CAG GAG CCT TCT TCA CCG TCT GGG CCG ACG 300
Gln Gln Ala Gly Gly Gin Gin Ser Tyr Gly Gln Glu Pro Ser Ser Pro Ser Gly Pro Thr

0CC GCC TAA OGT GCC CTG TCG CGC CTA GTC GAC
Pro Ala

Fig 4. Nucleotide sequence and deduced amino acid sequence of the pC34P. The
restriction enzyme sites were underlined in each end of the open reading frame of t

C-terminal of 34KDa protein gene. #%%%. stop codon.
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21.5 —

14_5’;;"~ B ”43”“'”2f“fk: &

Fig. 5. SDS-PAGE analysis of the recombinant GST-34KDa protein. Lane
1. molecular weight standard, lane 2. before induction of GST-34KDa,
lane 3: 1 hour after induction, lane 4; 2 hours after induction, lane
5. 3 hours after induction, lane 6: 4 hours after induction. lane 7:

purified GST-34KDa.
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p «— GST:rC34P

Fig. 6. SDS-PAGE analysis of the recombinant GST-34KDa protein
purified by affinity chromatography. Lane 1: molecular weight
standard(Low Range, Bio-Rad), lane 2; before the induction of
GST-34KDa, lane 3: 3 hours after the induction of GST-34KDa, lane 4;

purified GST-34KDa.
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S 1} 8}IA|E o] &3t Western blotS A|3I% A=} §

<
ok
o
ok
B
o
et
o¥
il

AH4d AL

Mycobacterium paratuberculosis®] Z FHE I FEo|FHql UAFES]
ol puHel Hdsty EMel Eolxe UAEE AMstE $uto] H
3

4= Qlt}t. M paratuberculosis?] £ Ho|3Ql epitoped 535}

fr

2 o) A= Mycobacterium paratuberculosis®] % Eo]2¢l epitope
Q] 227} 34KDa ©HAS iy Balste] fuPel FEH 4 FF Y A

g arlHoz AZY £ gt WA AApde Al AMgsiLAl s

B o= Mycobacterium paratuberculosis?] AU thilzlofs @i
F ololl M= THatE]R] ol Bo|2Ql 34KDaof] Tshs whijde Helsigon |
Z3 34KDa iAo chakadalg 913lod 34KDa protein®] HETLF epitopedi] 37
b= C-terminal Aol gened PCR7IM O FZA71 Azl 348bp2] band7l -
Elojrt. £E3 34KDa gened pGEX-4T-2¢4| ligationA|7|3L DH5, E coliof HAA
BAA ATFAS sequencinge® B3 Azl C-terminalel 3= 333bpe]

geneo] ZHIE $iX]of AIH A& Hlsich



7

53.2 —

B

34.9 —
28.7 —

20.5 — °

[

Fig. 7. Reactivity of the rC34P with serum from culture positive sera(lane 2-3)
culture negative sera(lane 4-5), and tuberculin positive sera(lane 6-7) in

immunoblotting. Lane 1 was the Prestained SDS-PAGE Standards(Low range, Bio-Rad)
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2§23}t 34KPa ~ghAe] C-terminal YA (14KDa)2 .glutathione-S-
transferase(M,=26 kDa)$®} -3 GST-34KDa Fef2] 40 KDag] whfjzojgle
o UL WA F AR Mg F PASACH

A 23+ GST-34KDa T AL affinity chromatographyoll 213} 40 kDaoj
st |2 GST-34Ki)a chiAato] S4-Fe|Edrt,

#4522 AZY 34KDa AL L o] 8 Western blotE AW Azt
euEFoR AL E7]8 33 2uEdo] ZEH 49 PRt
Hegutgo] Ll fulE gt Sol3 ¥ E vehlolct JEs £

Ao ity A2Y AL auEITte] Solydes ittt
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M 5 & g3y oidol 2fgt 2UdEe| RIE

AME M A

Uy FAghgels THEelY, 2de Uyt FYFAby, HE
T #F dAnkg, =T HEAE, gAY Ahyd EAFdtg, ©
2 utS . enzyme-linked immunosorbent assay(ELISA) Ho| ¢lom, o]gle]
= AdE o &3 FHHviH Ax ek Fol gk euPEe ¥
71 vk oz $hdstA Iy £ gy diio] dEA, A3 A,
AEelel 38 Ak Fiste ginhstojolgt Mot Y Ak
g 4 9lrt.

ELISAE= RIZIES} Bol=rt #3, d28 A2e o¢ &2 €22 ¢
s, B3] AMgEHE 3l Soly Axo wet F¥EE FrIstL 9ol
AAH ez 2ul¥S A3} siste 7ha Bis] 37 o 8FH ol ¥
Holt}, Collins 5(1991)2 Johne's absorbed EIA(enzyme immunoassay)t}
Bele kitd Agste] aulgol cit 8y3E AtAY 99,08 Jol=g
ol ¥l Rabel #-83 wyrjelsl BISTL Kesel 5(1990)

A

major antigen complex?l A36& |3l 1 WHHEFQ AHAL Wl 1
%ol 34KDa proteino] QuBe] FATA Ate] FolAl Fdojatxn

st o, Kesel 5(1993)2 34KDa gene cloningdlil WHA|H Qul e
gsta Baof o] &3 Az} 70%2) WL 95%8] SoleE uehidcia
Hasiet

2 4o gl FALGLELS 2 5(1994)0] E33t vlo] miEE /-



oM 18.7%2 w23 & Holglon], Uehdel mel QuBel Hol7t ol
Qich 2euh RUolME obg7iA 2 TS AT FEe Wy ¥
Sera Aviel Loy HUY 7Fo] Bl 9 Y AFolth
2 @Tols 2uMe BAUA Aol By PUos Hasol
2 d7olq AUt AZY MKDa DUUL ELISA YUOE A8l 21
¥ ELISA 7|®HS Easta & ELISAY QU] Z&9 vz} BolgE 2
AlSte 3, 2 R¥ 34KDa THAL immunoblotting?] P OT ALR3}o]

ol ZAt2 ®IZI=2} Bol=E xAlsle] o] FIA] P Arbyel 24

AH2d Az 9 PE

1. Kinetic ELISA 7]¥} #el

A 2o QU Eo|UAE ZE3d}7] 23t kinetic ELISA= Voller 53

Jacobson 5] ¥hH& 82310 BIO-TEKY KC4 programg ARE3}o] AlAsledch.

A

ZB23F 34 KDa ¥h2l2 carbonate buffer pH 9.5% lug/mf 52 3|35}
96well flat bottom EIA plate(Costar Co, Cambridge, Mass)2] Z} welloj] 1008
2 2313 4CollA 1847+ F2A| ). PBS-0.05% Tween 2022 33] ME T 1%
BSA in PBST 200/£& w5313 37Col A 1A 7t Bt 4F&A|A blocking3t ¥ PBSTE
3%] A=ttt 0.5% BSA-PBSTE ¥ 200u] HAsto] 2t well T 100408 2=
& % 37CoA 9027 ujokslgch. 7zt well & PBSTE 33| 4330 PBSTo)
1:10,000L.2 B3t HRP conjugated anti-bovine IgG(Sigma, USA)E 100uL%

78l 37CelA 1A e efekslgdcl. PBSTE 33 Mo
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o-phenylenediamine(Sigma, St Louis, Mo)i} I4itElE4AE TR3IM= 71AL
10048 SFUF A2o0A 28 422 39 ELISA reader(Bio-Tec Instruments
Inc, USA)ollA ODsso g1& ¢ The 718& ¥ 158 Fof 1M FAgd 10044
718te] WE-E FA I Thi] ODsso 42 Hth Z plated)s BE P43} 84
A4 XAz 7 PYL 29t o ZAXSlAL] Kinetic ELISAOIA ZF well
9] correlation coefficient(r?)7} 0.950 njate] ZLoll= AAE xjAlAshd o
24HE well Ao]®] coefficient of variation(CV)o] 20% o]Atl ARk ZHALE

24 28Tt

7 832 B3 00 e Avslgon, 7 94 AT e ge B

EV#(ELISA value percentage)=

Mean OD test serum - Mean OD negative control serum

Mean OD positive control serum - Mean OD negative control serum

2. ELISAY) AV E &A

ELISAS] AHEE FAS] 43t MIF¥d ZAxrlelM Mycobacterium
paratuberculosis7h Wjokslol auUM e HAW £ 307} WA ou
of WHsx oft ReT WY B 05 22 AL 132 Cornell
oz Re ABUCh ol& WHe| tit Evk ARE ELISOIN 7% &

2 AYUEE gd& F U= EWE 3t7] #38l9 receiver operating
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25

(¢]

0.
oL
H

characteristic(ROC) curveo]] 2]3lo] -EAslgd o o|Feof 2ls}e

243 2}ol9] cutoff pointE A& 3Tt

3. Immunoblottingd] FE=

Immunoblotting®] FVEE Helsls] ¢isto] ELISA BT FHo A8
Algeied Fdes HAH 30/ A sud SEo2 A 3070 X
& AHg3te] 2 2F MKDa THEA L FUoZ ARSIt T T2 WHe
2 immunoblottingg A A}3}AAT

4Ha® 2j2% 34KDa thW¥ - SDS sample bufferel 43 100TCo]

=
=

5)3

A 287t 7}d3H% 12% SDS-polyacrylamide geloA A71HF3dto] U4g AN
A7t A7|¥E3 gele Transphor®(Pharmacia Biotech, USA)E o]-g3to
Western blot buffer[2.5amM Tris, 0.2M glycine, 20% methanol(vol/vol)]ofA]
4C, 30VE =R Zob A7]|¥9 %8t nitrocellulose membraned] &ZTH 2R
%+ 34KDa wrwlo] HZH nitrocellulose membrane\%_ blocking sol_ution(3%
gelatin in PBST pH 10.0)of Yo 37CollAl 3027 blockingA]l ¥, PBSTE
1:2000.2 323 Ao A3} 37CoA 1A FoF ¥EGA]F|5L, horseradish

peroxidase-conjugated anti-bovine 1gG(1:1000)(Sigma)e} A-2eA 142t 5o

-

M1gA]7l % 4-chloro-1-naphtol €94& Hd7iste] WMAA Basidct 2 o
Aol kg joloj PBSTE 1087 23#e] AHE Aasigrh. EAFL

prestained molecular size marker(Bio Rad, USA)E 2| E23}e] Helstgct

A3 A% g 1%

1. Kinetic ELISA 71¥] &gl
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Coatinge] FE3 PHsx, BHEY ul£2} conjugate XM uj+F 33t
71 $13te] Ul vl g XA 2ud 34 83& AME¥ checkerboard
titrationol Al HEUES 2 FA | Hul4 1:2008), FUSE 14g/ol3} conjugate
B Mquf4= 1:10,00000 4 & Fyhgo] Uelsten auld 248 AL 5olFH
Hguhgol JAR =] oloithFig 1). ZET LAY} xRS #ls}s] 43}
o dAMtista ojzjeidtolA AlZw2 10714] bovine tuberculin positive serunm
€ UgoE £ 7oA 3t Al Y S AR ELISAMY 2F b3

Liehfoict.

2. ELISAY] BE=E &3

U 2 oM 33 24 838 AR3l] 38 ROC curve2HE 713 &
3} cutof f2A EVx = 5008 ZFstgcrh. 12isle] EVarl 50 oAk epdog 7t
Ftodch o cutoffold 3070 Mulet ¥4 8% F 257 3ol A2Y 34KDa
chal2lg 38l 02 123 ELISAOIA %48 Ko 83.3%8] =S Uehjgrh
3t Al 24 BF 3070 F 1708] ol ARY 34KDa T A S Yo
AR ELISAC A Fdute-g Rolom 297) Hdo| S4ube-2 Hol 96.7%8] B
o|=& B ctHTable 1). ¥ &7 ZE Ao tistod = 68.1%8] RIZAZE

Lteh oot

3. Immunoblottingd] IE T

Imunoblotting®] FEVEE A3}/ ¢isted, 307) AMFwid 8 X
% 2578 EHo] 2Ry 34KDa THYAE FHULE ALY immunoblottingol]
A GHE B 83.3%8] RIZAEE Uehddnh =3 AFug 24 8% 30

7] 2 3070 €38 RE7F L89S Ho 10058 Bol=E& B erHTable 2)
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Fig 1. Reactivity of the recombinant 34KDa protein with sera of
Johne’s culture-positive or negative cattle, Values were represented

the mean absorbences of duplicate measurements.
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Table 1. Sensitivity and specificity of ELISA using rC34P,

standard sera were obtained from cornell university

ELISA Cul ture Latent Culture
reaction positive sera infected sera negative sera
positive 25 (83.3%) 49 (68.1%) 1(3.3%)
negative 5(16.7%) 23 (31.9%) 29 (96.7%)

Total 30 72 30
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Table 2. Sensitivity and specificity of Immunoblotting using rC34P,

standard sera were obtained from cornell university

Immunobloting Culture Latent Cul ture
reaction positive sera infected sera negative sera
positive 25 (83.3%) 7(9.7%) . 0 (0%)
negative 5(16.7%) 65 (90. 3%) 30 (100%)

Total 30 72 30
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Jela FE7) AE-F Aol st 9.7%2] A=
Y B33 IAPUSE HAN] fiste, AMTiT peiely =

£ 10704] bovine tuberculin positive serung& tiACZ 2 dFoA i

rnarci.

i

2

B

o}:l o

3 2| 2% 3t A%} immunoblottingofAl BF 223ure-& ilehjgitt
2 Aol M AUt 22 34K0a TS YU A4ET imnunoblotting

H[ 5ol ]l /dutg glo] Ul S widsh: 42] 83.3% ZA&3d 4 9lof ELISA

o] ujSolAel P dtEE AAY 4 ol o uctEn, Fols Lefrt W

% 2 PP el AU FAPIoE VU

ol4te] Welatael 24t Azjol whet ol olBY B3t /MG ELISA] o]
3}o] screening®tal ELISA %495 ch40 2 immunoblottingZh MFuiere A4l
Prie £ele) ool B U2 Wass 48 BAF0ld BP0 By
Aoe 4zgT,

44 Az

U] Yy zghe Bolad Yoz HlFe] £ dFoA
AL A 2% 34KDa TS ELISA 3tl o2 A}3dled @ ELISA 71
& stz £ ELISAY Ul Z&9 UiUsd Holx=E XAl WHE,
A 2% 34KDa AL immuncblotting?] UL ZT ALR3lo] o] ZHApel w

=

r

Sol£8 zalsle o] Frhx ®RF Aabdel auy AW B

&44& ZASHAT
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T @7 ELISAY HYubg2 M4 1:200, FLFE 1m/mes}

conjugate E|Auj4= 1:10,0000]4 ZZHut-go] Lelton Qud A HolA

rir
Jm
o

ol Ql Houtgo]l U Agirh. XY LAY aapL Uehlz|

rorr)

50

U BE 8 83 34 8HE AMgslel 7] ROC curved| 3o
cutoff point& EV% = 5003l EV%7} 50 o]Al2 ko g 7k sigich A=y

34kDa ¥R S srglog A}L3¥F ELISAY WIZEL 83.3%0]¢on Eojxi

Ir

96. 7%0]2ith. 2| ZY 34KDa ThAL 3l9l o g AFR3Y immunoblotting?] ®IZTE.

r

83.3xolglon Joj=i= 100%0l%dch. EY ¥A¥= 2xPMgo] LEh}A] ¢lolt).

# 479 immunoblotting w]SolF ¢l okgdukg ¢lo] QUMFL wjMdIl= &

()

83.3%5 A2 = 9lof ELISAY HISo]F P ibsg AAY 4 Uk Yo
TIEE, SRolMd Zel7t ot ould e Adel AP bz W

aAch
2 d7e AR 2t Aol nhet 2ulEo] o HY B33} AN ELISA|
o3t screeningdt ELISA SA9-E Al E immunoblotting?} MlFujerg Al

AT Eefe] iyl Ee SuPEdE sk 48 BAFoln Axlgog el

o Zo% JZHre}
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Moz ZAzXNH HLo 22Ul ZIE

AE A A4

Supde AMAL K48 Mycobacterium paratuberculosisol] £13] of7)
B Agolth of WHE chFE Wil Waste T 2@y A
o2 Fuodt MeE YPAGBOE ARl U Sage] Wy B
A £4e 2este Adoln YA ABYLE A8Jt BibsD
2 APY pABCiYe] o] FPeT oF FAHQ 4 Hase
Sag whgolt,

Jufol s 19809t 2o ZYE DRAAGY PIolN RAE =YY
Beld Hg QA% ool wAsgen, 3 5(1983)0] AT L
2alel 2 wAdo] A HAY o o] Aol th APt AL o] Roix]
A ckgkovrt 1994do) +oTtAR AN Wt uhe) 2% zAMR
3} Aol AA AP B UAES HATIL RaPO R o] Wi o
g 2e40] OA E2Eglen Y o Ayl ciy FIY P Be|hY
o] 3=t

2 d7e Ay 2d B¢ E d7aAols HUH Ui ey

Az

Aeiy. PRATHYE, eulgdol tiyt A2y HolUL & of-83F ELISA
2} immncblottingg ©] &Y APLE FUEXHY FA4E YR 2
Wge ZELElE Al AFHLE FHRY + de WIiHE |yl
a2 AAlsteiet.
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AH2d 2z 2 Wy

1. AR A4y

2o Fael auPie ZEANS zAsir] isted, ZUE A2
AR 4 A4 FEAGER 14} oj4Fe] 4 o 50078 HAAE BEE 3}
o FF71 Zalol| FAIE R B JejdAsidct 1430 &
16271 534 2,261F H4e] AL A3 3lo] AR3 34KDa thA g 3+
22 A}g% ELISA® immuncblotting® % 94 $E screeningdtdon], W
2] MlFujorE 915he] ELISA oFd-% 11052 Hzl 249 13159 HE A
A3tk

2. B Yo g% Zge At

7} Kinetic ELISAR ZHg-9¢ Agh

1) 2 A7) a5Ee3t Y2 34KDa Tl gzl Tl
oAl 2Bkt 319l coating buffer@ 1ug/méx] A 345} ELISA platezl wellwt

1002 BF31F 3139 2ot 4CofA coatings| ZiT).
2) PlateE PBSZE M|HEME 1% BSA in PBSTE blockingA|Zct

3) 71B¥H & 0.5% BSA in PBSTE 1:2000.% 3|Asle] 27)2] welloy 2tz

100464 2531 37TollA 127 5t ubgA Ac.

4) PBSE A¥EF PBSTE 1:10,00022 2]M¥ horseradish conjugated

anti-bovine 1gGE wellF 100 23531F 37TCoA 1417 5o vk AL},
5) PBSE AM3F o-phenylenediamine(0PD)2] 7]ZA-&48 well 10048 7}
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#of 450mmofld 28 ZHA0 2 0D ZtE 38 ¢dlch 718E $& 158 1. OM HiS0,
£ vell 10044 EF3}o] 18- FA|Al712 ThA] 0D gh& Yigich 2 plateo]s
2 @43 &4 83 spAzon 7 ¥HL ko ZAsiirth. Kinetic
ELISA®]A Z} well?| correlation coefficient(r?)7} 0.950 m]zte] Lol A}
2 2Bt om 29HE well Ao]8] coefficient of variation(CV)o] 20% o]t

Q) B9l ZAME AALAIBaC

Zt g32] BF 0D g Astaon AR Az thaat 22 34 9
sl EVeEA EHstgom Eve 50 ojAke Qo ERslart

EV%(ELISA value percentage)=

Mean OD test serum - Mean 0D negative control serum

Mean OD positive control serum - Mean OD negative control serum

U}, Immunoblottingel £]3t ZE-E ¢k

ELISA %A4ubg B4¢| immunoblotting ¥Hg-& Hsy] $Isto, A2y
34KDa ©AE YPor AMgEtA thE3 22 WHLE imunoblottingE A
Astalet,

2Bag z) 23 34KkDa thA S SDS sample buffer?}t 41o] 100To

N
i

A 287 7}@3E 12% SDS-polyacrylamide gelolld] M71%53l LS AA
Azt ANE 53T geld Transphor®(Pharmacia Biotech, Sweden)& o] &3}
Western blot buffer[2.5mM Tris, 0.2M glycine, 20% methanol(vol/vol)]olA

4T, 30VE 3} Qb A7|d5ste nitrocellulose membraneo] &Zith A2
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3} 34KDa wh#jo] R 2E nitrocellulose membrane® blocking solution(3%
gelatin in PBST pH 10.0)of go] 37To A 30237t blockingA|7] ¥, PBSTZ
1:2000.% B A3 HAo] A2 37CHA 147 5¢F ¥12A]9) 31, horseradish
peroxidase-conjugated anti-bovine I1gG(1:1000)(Sigma)2} Al-&ofA 14|17t St
NHE&AIZL ¥ 4-chloro-1-naphtol &g A7lste] WAAA sttt Z o
Aol ubE Alolo= PBSTE 1087 28#e] MFS Axsidct. 2xjate

prestained molecular size marker(Bio Rad, USA)E | ¥ E3}e] Eelslair}.

3. we] wjordol &3 auly Zd$ s
71 wixle) Az

Mycobactin-J7} ¥iZ] 2l€] @ 4mge] 2 F HJ}H Herrold’'s egg yolk
medium2} mycobactin-J7} H7IER] ¢}2 tiZujx|E A=R3PL) o] E F uj
Aol 24 M THole FAS AAIst7] 218l amphotericin B(50ug

/ml), vancomycin(100xg/ml)2} nalidixic acid(100 sg/ml)E A 7}stgct.

L. e Az

Aol AT W 2 g& bmlo] BFEFHFSIH £ cornical tubeol g3
A EEo] #AHINIFE 302 FXAF| 4% 5mlE 0.9% hexadecyl-
pyridium chlorideE -3t 1/2 BHI broth7} 25mlo] & plastic tubeo] ¥7}
slo] 37TColA s S wiSsidch vig® HE 3,000 XgolA 208 &
b HMEEdlY AFdL Wz AAMEe] amphotericin  B(50ug/ml),
vancomycin(1004g/ml )2} nalidixic acid(100ug/ml1)2] 1mlE B}t 37Co)
A B o wjerstdct
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th e uie

Herrold’s egg yolk mediumel mycobactin-J7} E3H 3718 tube}
mycobactin-J7} TUER] ok 1709) tube Ztztoll gfollq Ael® £ 0.15nl
Mg AEs 370 wlapslolAl slslaA 15 DAL 1672 Wakel B

SA4ElE Bastact,
4. PCR7IO] S8t @ @S WD

7). U EF¢] chromosomal DNA +2]

Herrold’s egg yolk mediumo]] _‘?_"1%.:4%.@ afj gt Fof %‘2}3‘1.93 3 2ol
Hglfl Fo] uiXEAL HWEo2 M3l TN bufferZ A AMHsta
subtilisin, lysozyme, proteinase K&} 10% SISE |82 43}A]F|3 RNase&
22|38t Fof phenol3} chloroform® 2 DNAE F&3} ﬂ%’S].QE TE buffer

o £3A1A -20Ceol K234k

L}. PCR

QuUFHEFe] 1S90 gened A&7l Hsted Wl Zhx 200uM
deoxynucleotide  triphosphate(dATP,  dCTP,  dGTP,  dTTP), 1%2]
1S900  primer, 2  unit®] Vent® DNA  polymerase, 10 X PCR
buffer(l.OO oM KC1, 100mM (NH.)2SO;, 200 mM Tris-HCl1(pH 8.8), 20 mM

MgSOs, 1% Triton X-100), template DNA%} HF3H 548 st 100L



7} B2 & zAsIgct. PCR WHg- -2 Thermal Cycler 9600(Perkins Elmer

Cetus)& o] §3te], 94Tl 1082 744 F 94TAN 12, 50T 1
w, 72TolA 12 o] 3L 353 wHE3l FEZA F, HFHoR 7
2TCollA. 156% ¢ SFHE DNAE dFAZich PCR AME2 2% agarose gelol
A A7NE%5E AlASliL ethidium bromide 22T 3087 FAs}o

UV-transil luninatorol A ¥elstgc}.

A3E 2z 2 2"

1. A el o3 Zde At

223 34KDa AL AMERL ELISACIME & 2261708 8% F 37270 €%

(16.4%)0] P0ge Holth 2|3 A2y 34KDa TS Yoz Mgy

]
flo

immunoblotting® A= ELISA o:dut2-3 wel & 372702 €& £ 7571(3.3%)8] &
Bold NS Bl oS 7558 AaolAL BAAGI AiZol 22Y Aos
SAZEIGTHTable 1), 4 2% WA P9E olo] wet 8ol Tha Aol
E el 9o B4 3&@%]@.01 ELISA @& 13,152 71 WA Yelgteon 34
Ax Ade) GHBE 2. WE 1% BA USHITKFig 1), ¥4 Adeln Be
A QHEL B 2 of Aol Fufold 2ol 718 WA WAksto] Ao Lol
Bzl A AW olReln wEes AT, EY Ade] mE
imnunoblotting WHEE ELISAOIMS} HIAT ZRLE Ush) Ba ool 73

S 1.wolgem WiA|4 o] 6,82 7PF A UElkiTh

_73_



EYF S EE ELISAS] 3 2uPde] AEES AR A F 1624 &
% 5 109708 oA 1F o] At G2 ATE 67.3%2] P
€& RgtHTable 2). 12]3 immunoblottingol] 21¥ Que] ZEL =&
ollM= 4071 FFolA SE7t A= o 24.7%8] HolM U F& uiAd

e MAE R4S Qe Ao 2a= Y

-r

538 340 ELISA A& auld ZE &S 1627] B34S tji} g 24}
3t A=H(Fig 2), 537] HR(32.7%)o M= 87t ZEHA ko 617
FAol A= 00llA 20%2] ELISA 38 Bt 12|31 20% o] 4te] A4 ¢

53] += Aa Z2astd e 1719 BRolE AARt 24
2ol A ELISA ¢4& Uehfdch

I

3

Bol

o
rr
kﬁ.

=
=

E3 o P Aol FARY PA(ASP) & ARSI 2,261F Aol ¥
Holl thatod o)zhatzici o) WASH whiel] Wl ELISAS AAE A 118F
(5.2%)7} ELISA 94duh8-& Hol & dAFolA AR 390E o] 83 ELISA Bl 4
< &8-S H3th(Table 3). 12]iL ASP ¥ AMRH ELISAY BAHERL A=
3 34KDa TS 3107 AMERE immunoblotting®] oFAguNE It UX|Eo] WA

Uelsc

olxe] ATE Fahslol ¥ wf WOE UFE WSk immunoblotting o4
B& G2 $3(3.3%)0] P 0L, ELISA Mol A opdutg-g Bo oudde] Z¢d
2927 & AHY|E VUHE ok A ¥ $EL Bl o5 27t A=
& wAY Uolyt BASIE 9oz eude WEY 2oF o=l 43T oy
B@elcio] 2yEolof ¢ Ro2 4z,
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Table 1, District related incidence of paratuberculosis of dairy cows

in Kangwon area

No of positive reactor(%)

District Ng(')':f :
mmuno-
ELISA blotting
Headquarters 489 64(13.1) 5(1.0)
Central branch 506 123(24.3) 25(4.9)
Eastern branch 500 68(13.6) 5(1.0)
Northern branch 266 35(13.2) 6(2.3)
Southern branch 500 81(16.2) 34(6.8)
Total 2,261 372(16.4) 75(3. 3)
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No. of positive reactor(%)

ELISA W(5%)
fmaumoblotting (5 %)

Figure 1. Geographic distribution of 2,261 Kangwon dairy cows tested

for paratuberculosis.
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Table 2. District related incidence of paratuberculosis of dairy herds

in Kangwon area

No. of No of posifive reactqr(%)
District
herds ELISA Immunoblotting
Headquarters 51 29 (56.9) 4(1.8)
Central branch 27 - 24(88.9) 11 (40.7) .
Eastern branch 25 18 (72.0) 4(16.0)
Northern branch 16 13 (81.3) 6 (37.5)
Southern branch 43 25(58.1) 15(34.9).
. Total 162 109 (67.3) 10 (24.7)




Table 3. Comparison of ELISA reaction of 2,261 bovine serums from Kangwon

area according to antigens of recombinant 34KDa protein or ASP

ELISA . .
. Positive Negative Total
reaction
Recombinant
34KD 372 1,889 2,261
a
. ( 16.4% ) ( 836% ) ( 100% )
antigen
ASP antigen 118 2,143 2,261
( 52% ) (94.8% ) ( 100% )
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o} 10 20 30 40 50 60 70 80 90 100

Prevalence of paratuberculosis(9)

Figure 2. Histogram of the distribution of herd prevalence rates

for paratuberculosis among 162 dairy herds in Kangwon area.
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2. 2] wieiyol 23 ouy AES A

FFEIF M paratuberculosis 196983} U2 FF 3FE A3 vy
AHollA et 6521 9F=oll Alde] FAo] HlEo] wiokude Pt
R HA UL

Hel AFulede 9istod ELISA 4% 110%¢] 83 4% 131F¢ ¥
& wj3Rr A3} e 127 Ao ELISA 4 W 97jol A fuPdFe ujetol
Holsglort ELISA S4-% HoldE 2ulE@e] F4o] Has=x ottt
(Table 4).

2 AN ELISA B892 M BEEol WA Uehd olf: 3,
FUY Haold ALY U el AL Hoz {FRHE w e
452 IS 32 AR wEs] dies AL S, Hl
e WMZAEE UIAE 505 mwkl 2o WA MEE FA wasts 3
2] A ojiol A MZol AEEHA UL 4 Y& PELE AQHrL

3. PCR7Igol &g 2u Zde A

N Z 729 M paratuberculosis 196983} TujEe|F 335 ufok3t ujzjof
A %23} chromosomal DNAZ Al A]8} PCRo|lA] 1SI00 gene?] 229bp2] PCR A§4tH
Eo] BEe] PR7IES BA4AA Aoz 3twtsidct

ol NFujte 95t ELISA 93449 11058 W3} ELISA 49 131%
2] HE w3t 437 o) v EHE AM Sl chromosomal DNASE -£2|35}
PCRE AlA|3F Az} ELISA 9A3-% ® 87fo)l A PCRo| 2]3ted 1S900 gened] &
Zo] HalE gl oL} ELISA S44-F HollM: 1S900 gened] FFo] gz
okgtch(Table 4). 2|3 4= PCROIA ZAEEA] 2 1712 HeAx 3
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Table 4. Result of fecal culture and PCR of 110 feces collected from

ELISA positive cows in Kangwon area

District - No. of - No. of positive reactor

herds Fecal culture PCR

Headjuarter 25 2 1(1)
Central branch 12 2 2
Eastern branch 18 1 1
Northern branch 22 1 1
Southern branch 33 3 3

Total 110 9 8(9)
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2ol Stz og EHlH uja} 1257 AAJEE PCRoA [S900 geneo] ZEZH)
ol

olre] uhioll A Wiz TA wiY 4FFo] PCRE AUA|SH= H Lol
Al Ml A& A o 123 o|4fo] AQFE 7|7HS whEs}e] u)

@ 27l 2uUEFY] 2IF &0 JHe¥ Zog HelEgirt

4. ELISA, uiefy, PCRIIYZEY] AATAEN

HF o] ELISAo] 23t A|7F zAh, He] uiody, PCR7PEol &% 2ud
2l

T Bge] ZAzo] iyt Al RS} Bol£E zABtARL, 2 A

€ AFolA AU A2 FUS AEY ELISAY UnEE 83 3w0glen

SolEs 96.7%0[%ith. el B dFod spUzt M2y FUS AR

ad

immunoblotting®] WIZEE 83.3x%0]glod Eolx: 100x0jgoy T

Mycobacterium o) &3z Z¥FIN= WA TS Wolx] gk},

= 7ol HYUL ELISAL E U2 A& ulEsha] g U] a8y A

o
rk

UE AZg ul&shs 48 BF Z23Y 4 et 2 @492 A

ne

T 2127, 47 3.3%) ulSelH gl 3l guHog oxid Zow
wete] et ¥ immunoblotting 100%2] Sold& 7iXn] Mo HF-g ujidsl

3.3%2] £5& &Y 4 2 OEE ELISAS} immunoblotingE Zo] F-g3irhw
Zef] cidol HE QUETE widste 4T BEY 4 9lglch du 2 Ax
o A Z3%t ELISA%} immunoblotting®] PZIE & 747} 83.3%24 fu¥Fo] 2
H £2] 16.7s2] £7} ZAlollA &402 7Y + 3long Qud 71 B2 6

Adnjcl wtEA o g AAE AASt] immunoblottingZ} MlFufokel] AdureS ¥
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ole £F EEiste] ThE 4o ZAIIHE Atisloiol ¥ Zog Az,

=]

EY 18900 gene2 A&5h= PCR7IEL viUE QuFTg Bolos Aay
+ olon, uf
@ 45-Fol PCRE AUAste] HOoR viEEE auddS 2o AYsiA A&

+ 3enz euyg U o ZAVINE ©EAE £ gt

T 9l2 22 Herrold’s egg yolk mediume]] @ FH AHl#L 7hd

e

L

dufelEE BEHA FallA S B 40 QU HAshe Wyoes

ol§EIA|T Zab|Zto] 127 0|4 Helm HAY WRES} 50% uhom2 @y

(e

& BlAd3hs 50% o]l 471 WAl o8 Y £ Atk

2 Aol F 2,261708] X F ARY 34KDa thiAS sglow AlgY
ELISAOIA 3727) ¥ (16, 4%)0] QPSS BTk T2)3 2|28 34KDa ThIAS
%902 AF8Y immunoblotingol A ELISA MuleS Hal & 37274e] WA 2
7570(3.3%) 8] WHolH obPulSS Byrh mah We] MPefold ELISA WS
1105%0 # 97}]01]*‘] U] wljoko] EalElglon of Z 87171 wjek 43%|2
PCRoj| 23t Elxjgic). o8] ANE Fslo] & uf Fuje) BAE RHAQY
ZAlA qugo] 2o £ I AZo] AH A olBEo] gt Aog 33
FZ|ok BAe £EE0] A uEe] YAF o APEE AL ArjHog e A

o2 gkt 22U ol R E9ES TULTLE WYl Eukzt 22
AE

AH4d Ao of
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2 A7 Ad 28 T 2 AFARIA HEH gzt et

Az, PRATE, 2ulge] iy A2Y HolgHdE o83 ELISA

fr

o} immnoblottingS o83 ZThios s de] WAE tjaos o
el ZEAEE Zalstd A2HoT Heyw 4 Qb U B
221 AAlstdc.

A 23 34KDa THEAS AR ELISAOAME & 2,261702 83 F 3727 8F

(16.4%)o] Fg+EE Roch Il ARY 3MKDa AL Yo ARRY

¢

imnunoblottingojlA{+= ELISA o¥Adube-g Hel & 372718 €& £ 7570(3.3%)2] ¥
HojlA 4L Beon ouly Y s A AER B o X o) ulet
&o] tha AolE Uehiz gl EZF $FEE ELISA] &3 auiy e 44

&€ 67.3%015 21 immunoblottingell 21§ Uy el PHES 24.7%0]%

olate] ATE Ziislel B n) WOT QUL wASH: imunoblotting ¥4
o e 47(3.3%)0]901), ELISA 3ol PHNSE ol 2uPiFol 7aW
Zexy] & FEIE BOEE Bak AW 5 £5E 84 o5 4V} 2By
S WAU Uolst AT HoR aupidg vl3Y Rog oiEe] F-Y oy
WAz Tialo] ZAysiojol ¥ Roe AzHL)

ELISA Q49 11059 W3} S4% 13158 W ujokt A3} wiek 123
We] wfoko] FelxEgi o} ELISA 34
¢ Mol puRFe SAo] HelElx efoirh He wjakdt 4Fwol u)

R EH-E M A3t chromosomal DNAE ¥&]3lo] PCRE AAIRY A3} ELISA

sojl ELISA 4449 ¥ 7oA 2

—_—

0¥39- M 87RoflA PCRoJ} ¢]3}e] IS900 gened] F-Fo] HUE|SL} ELISA
4% Hoj AL 15900 gened] FEo] Hlxx] okgtrt Hujtzt U vt

43-Fof PCRS AlAISH= Z-folls vl 7)ol 2UlEF] Z7|H &l 7Hdt
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Aoz g drt.
2 d7olM BT ELISACA P92 At R 4(12%F, ¢
T

immunoblottingS 100%2] So]4& 7IXm WO g AF-L B3l 83.3%8] AES

ok
o

3.3%)

rr

3k

A

HZolel  wIgo] olstel eugoT omW glew

e
32

—

Ct.

(67)

&Y 4 9lgle v ELISAS} immunoblotingg o] HL3lo] TEje] thate] FHe
2UPEFE WS- 2T BT £ gtk JeiU) B Aalid BUY ELIsAs)
imnunoblotting?] WIZtE= Z7} 83.3%2A4 Qu¥ ol AT A9] 16.7%2] A7}
ZAp|A g4o% BRY 4 gomg 2uld 7t Bake erjdnict wEsos 7
AR AAJsle] immunoblotting2} MlFujodell QA WL Holt A8 TEfsio] t}E

aof ZE7IHE Aixbsiolol & oz g}
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M7 ad uge g9y =

Zue eulgel that d3e Az Fulox 10% o] g Tt 2y
of Ztd¥ Aoz IHAAT 2uol Tt A2 oA x FHET Ao
th 2822 oulgel oigt Wi £YE A= 2ulP Heto
thgt z|alo] Westct 2zl 2ulge] Ao ZAS ojn HYH A
& BEte] o] auly watiNE H &I ok ASAL, F
Hdoz eull IF T2 F8o] WY ZoT ARHLL

A1d U8 9%

1. 2u¥e] Ax}

o audel QaEse Ushls 4k B¥ Fos oy M
paratuberculosis& wjd¥tct, 2zl AZSIA Role £Y4¥S F=E £
H FO02 430 F& wjdiith

L 2R, B9t JlEr o E
o 23t Hutg Rk ofsict

th ojmj&e] =pFolA Folx|ol Z@e] o] FoA £ glo] ULGFHE
Rolt ojn] 22 7S <& 25%= HAMX| M paratuberculosisol] ZFE = o
ot £UAYY ofn|2HE FHALYEEL 10% o[st2 W2 Hojr},

g}, $olx|= Ao M paratuberculosis o tidt /o] 7Y gL

H|E % M paratuberculosisE -/}

o

o Uo7t E4F Z/do] Wopdth ojumart HEHT] HAMME WS

2=0] M paratuberculosisell k&% ojof 3l
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of, AdFoz QEEAU A¥HoT Q@XZ RAoA M
paratuberculosis®] F2| &L o Womg oo XU LEAA &
uge] dubes goldlx] gl

o, Hgolut At} M paratuberculosisol ZEE 4 oM o]E2 A

o
»

Ahs 3R] AR SH3C 222 47t Wodolu} Ateka) &

S M paratuberculosisoll 2285 & 3712 7 2ot}

2. BEL2FE FA4E YrhsiztA 23

7h 1A - EEd 2
fuPg o] FHYeA M3 lehs A7IEA o Folx|E T 2
7R |92 ZEFElolth. o] A)Jlolle M paratuberculosisol

HAEAE 7P 1A AEA AAEE o] & 39T 4 girh

U 22 - EU4E B

of X718 £52 dAl: 3hA] goy Hotiog niygsos ¥y
ol AL UAL AIZFGURE-E BTt olufe] FEES SRR M
paratuberculosisg& FHOZ w|&3le tIE FEEOA 24842 4 ot}

ol 402 Ueldxials BEHoz Zgo

2
it
il
Lo
e
4z
rr
A
&
™
2

FRHY 2 2Zefe] HE widsixgt @HL oy o]F ¥z

dch. dils 3% € F 5¢ BEFoE vrhdAIw Aut4, TEH49L A
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22 Ayolth A +MAAL JAUE VYW KA Pasin NG

& Ao} ZFo| FIRITL o] A1719 tifEY 252 FHAA BR
A

o] A7]8] FEEL RE sl £t HY dAE ¥k A
o] UelUa B2 et wE &E= o3t st
Zo] EAAQ FAtolrh. 2tACIMTE 4LAAE = F ojuel] 23
4 git}. o] THAlellA ZIlE Algte] o] g3l7lol FAYY £ 9loo iy
Bo] R wefslofstn IyPA o dapel FAHA MIJLER &
A "k

>,
R
2
L
€=
11ve)
o]\
ez

%
e

4ehA] - ARH AYB 15
3THA - U8B 1-2F
2etA - 2948 BT 6-8+
1ehA - B8 24 10-15%
A 15-25%F

ahodol] of® EAtelA g umiE]e] 47 fulEe 53U dAFEE U
Elichd o] BRe < 15-25mt2]e] 47 fulel ZEEe Y& el
o, ZpA D AAE LAY 4 g ZESE o] F 25-50% Eolrh. 1

#m2 100mtee] 9ot 100mi2le] K897t e BFelA I A RN

_88_



2nte)7h daEAAE Uelle Z$E vz 30-50F7F g dey 1

Z ub ojsiyt BEunjgo s AE ¥ 4 ot tiE WHAM E o 49
o
j=1

=

25-30%7} 4 ¥ AT 4 vehigichd $29 oot 2
e

5) DNA probe ZAA}

6) \=He] PCR ZA}

1) 33-4 d9Z1H(AGID)
) BAATNE
3) ELISA : 0% 983, ¢42a% 983, DY, 287 4
2]3t 39d, LAM(lipoarabinomannan)z} 2j23% 3¥¥-E& AME-¥ch

4) 9&FS o] &3 ELISA

th AZojids HA

1) Johnin ZAA} - ¥ Y Johnin/BY Johnin

- 89 -



2) Gamma Interferon - 1992 A% E] o] &%= )22 ZHAPHo|t}.
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a2 A3
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dalitel g FHof 35mle] F-7F42} I—ﬂ B3, ARojlA 3087 HolEr)
d

A3 5ol A3

i

25m12] 0.9% HPC in 1/2 X BHI broth soclutiono] §¢jQlx= 50ml
A& 2-E tubed]] 4=t}

i

35-37°CollA] 18-24A] 7t 5-QF vjaFgic}

(Germination step - 1)

!
10Tl A 3000g2) ArigddE oz 2083 A et
|

ARAS AASI, 1018 PN TyWoE cial WAL
(BHI + 100, 100, 50ug [NWM])

1

35-37Coll A sH B wi gt

(Germination step - II)

l
HEY/AB W/J u}#] 3tubes} HEY/AB %/0/J vi=] 1tubeof 0.15mi% & F-jich.

* ShAdA] Zgtel: Ajof Fu] R
% HEY/AB W/J(Herrold’s egg yolk mediumof 3}A3H|2} mycobactin-J #7})
* HEY/AB W/0/J(Herrold’'s egg yolk mediumof A E HI3tn

mycobactin-J H7}s}x] 9k)
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ﬂlzlﬂ_ H o Aelof WO Aot

Amphotericin B (Fungizone) - 100mg per vial (Sigma, Catalog # A 9528)

Vancomycin hydrochloridé.(Sigma, Catalog # V 2002)

Nalidixic acid sodium salt (Sigma, Catalog # N 4382)

Brain heart infunsion broth powder(BHI) (BBL, Catalog # 99070)

Cetypyridinium chloride (Hexadecylpyridium Chloride, HPC) (Sigma,
Catalog # C 9002)

Malachite green (Oxalate salt) (Sigma, Catalog # M 6880)

Mycobactin-J (Allied Monitor Inc, Fayette, MO 65248)

Glycerin

Peptone (Difco, Catalog # 0118-01-8)

NaCl

Noble-agar (Difco, Catalog # 0142-01-8)

Beef extract powder (BBL, Catalog # 12303)

Sodium pyrﬁvate (Sigma, Catalog # P-2256).

FRAE Fo3tx] AUt HOoZNE ABAE 2d ojuiY B

vjoF £7] - 20X125 mm flat bottom, screw cap

HalEe]2 FH - 50ml, Corning plastic tube

Liquipettes - 5ml
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Vancomycin?} Nalidixic acidg 10mg/ml 2 3]43d}o] A i3t okt H=3lo
-20Coll B #%ict. . Amphotericin B7} 100mg Soj9l: vialo] 10mle] 254

g Yol HAur)

2. 1/2 X BHI-HPC &93:

Brain heart- infusion broth 18.5gell 981.5m18] Z/45 Aslyc}
st 83Al7]3L 20837 HFUCh 172 BHI BrothE A8]3L, HPCE 9 g ¢
o} £th. autslol gahAlZch §ejo] okt QA U Ho|r}h. 50ml QA
28 tubeo] 25m1%4 EFyrh 2olx BBl 13Y ojufol AHEY

th. HPC7t FAEER P72 deth

3. 1/2 X .BHL '+ 3= (A=) TPey):
Brain Heart Infusion Broth 18.5go 981.5n18] &F48 Aslych s}
of §3A7], 2087 FFUch A ¥ 975nlo] FFHOE rie A
AE Yoo},

5ul amphotericin B (10mg/ml)

10m] vancomycin (10mg/ml, YEEH)

10w nalidixic acid (wmg/ml-, YERYH)
YAHEE Y AE] 1n18] ¥4 TYAE Wiy}, o) Ty
Aots] E338lo] -20ColA WERUYCL
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4. Malachite green (2%):
100m18] ZF-4oll 2g9 malachite greeng A7}5t: LY wizlx] €L
7isi&c). o2t 20837 autoclaveste] WFIITh 4°Col BBFTE wiA| 1
liter® 5.1ml & A}-g3tc} A2 ¥ 3 o olujo] x}23ic),

5. &2 (quality control )-8 FF N:

B+ Herrold’s media§ FZAe]3}7] ¢3]l - M_paratuberculosis(ATCC

19698) 3} M_intracellulare(ATCC 13950)& Ap&3ic},

EFEFF+= 0.2% bovine serum albuming AH2-31e{ McFarland #27} B2 &

dEith. ZHMAS Wl EFste] -70To BBV},

34 37} Herrold’'s egg yolk medium®] A%

AR A2 2 olule FHYolojor st AT TR g
Hoz e Agihg Zlojetop ek wiA] 1 liter® 100ml8] IS AR

CHAR of 107)..

2. Wi E EnIsh] Ao o] ABEL Fujdic)h

7} Mycobactin-J: 2mg vial®] mycobactin-Joil -4m12] 95% ethanol-&<H 7}
ghc}, Mycobetin-J& B718l= viR]:1 liter@ ¥ vial &) ghe) =0

L}, Amphotericin B: Amphotericin B .10mgo]: 5ol £7)ofi10nlel- &

+ E AZIGCL. wiA]. Lliter Y172 vialg AHEEEEL
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3. wiAlE TEI] Sl ok 22 AEEY FAE Wch

1 Liter
Peptone 90 g
NaCl 45 g
Noble agar 153 g
Powdered beef extract 27 g
Sodium pyruvate 41 g

270l glycerini} 870m19] 3748 Hsl¥ch &g 7H5tod(45C-50T) A
BES Rtk pH ZRE wjxel ool what Wekdc wixe] o] 3
litero]® pHeJ iﬁﬁ%}% 7.7-7.90]t}. wjz|¢] o¥o] 5 litero|d 8.0-8.2
olt}. Agtolu} ZF4e] pHol mhel pH7l HMBRRIT} Autoclaveo] 2587
Bt 56TE A&

x| 7} HZEE, v Zo] Als Eujych

7h AlAIgt ¥ &2 EA-EA AE golEc)

Ll o] gojdch
"t} 70% isopropyl alcoholef 3087 @S}

2}. Alcohol & WolEo]7] £ towelE A3 ARJ|O)A alcohol S

A ABIAL ThE towel & o] &3l B2 ARAZC)

of, H#¥ forcepd ol-&3stef Fzte] $l FE & 7ol A AL

uh, S forcepo® A AR the e AHARTh

b dBE Fosted FAS, HWFHE vl& Ao Y,

ol. 1 literd] ujx] %} 100mlE A}R3ic),

>
%

aix] 1 litero] Th2e] AEES I

7} W3 100ml
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L}, 2% malachite green, 5.1ml
t}. Mycobactin J, 1 vial (2mg)
2}. Amphotericin B, 5ml (5mg)
ul, W% AW vancomycin, 5ml .( 50mg)

v}, Y% R nalidixic acid, 5ol (50mg)

WS 9As MolF, Weshd phE AP pHE 7.0-7.50] 0o} &
t}l. BRoj wix| & 9ml2 EF3cH18X125 mue] HF screw cap tube).
Bug A s, SHEY B¢ ALeld 2aln AZAATH HEE

aluminun foilZ ZH#t W& 3}‘5_}{?5}. Lot number§ 7]§3la EXAAeE

npd ) 7}x] 4TollA B@Rct

33 AA
R AN 1x§ ARt
1. HiAIE ArLolA R $oME ¥, surface electroded ©]-§3}o] phE
ZA¥c} phe 7.0-7.50] 0o} R}
2. WAL HAZTUBVLE 98] FRE WuPch
7t ERA - BB Ge FUE TN BAT FC Tlyes
sjich. 2| dEx] AAsta 71§tk
. 4% 43 - 3279 FYBRE 257 E w2 A Helch
0.2% BSA 101§ A7Ieted 1:22 BT
vortexing®}il 5%t Aﬂﬂ-&-t}.
A2l 10048 2 F2o| FZocL
TRg L&v sl ujxe Faldol d2Y 4+ o
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£& 3l3, 37ColA 4o ujgich i #
i
2 4-5F o THE| oo} ¥l

Colony =& wiA|A|R checklisto]] 7]&¥ict,

44

1. 3F-E(HEY/NVA/J) % 2712 FEE 123 59 24@0] glojof ¥tk

2. 270y 37H4 HEY/NVA/J) 7} 932doliL, w/o/d FHIF &’doletd,
mycobactin-J &J&49 A¥A ¢glo] M paratuberculosis BROE
71§ ¥}

3. *6]-1,]-.,] FBgt okMdola, wo/d FEIL S4dol2bd, mycobactin-J
EERERCRRLIES

4. Mycobactin-J 2]&Ao] gAlEl:= RE Mycobact.erium% DNA probe,

protein profileo|Ut Aty AT Helsjo}b git,
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1 liter wjx] 2 FN] checklist

CE s WA &5

HEY w/MJ w/AB
Az HEY wo/MJ w/AB

#Hz9 pH

#7}¢ 10N NaOH (EE& 5N HCD
HF Mol A pH:

34 pH:

ALoA 2417t WA pH:

37T A 48413 ol F BFAH:

4ol &AW 4R -

HEY w/MJ] wo/AB
HEY wo/MJ] wo/AB

g

(8.0-820]0lo} @dh)
(7.0-759]ol o} #})
(7.0-750]0jek #rh

M para® HETH @R CFU
M intrag dZ3% @5 Aol g ¢A CFU
2E ¥R I ) e 2
1. 3575 870.0 més
2. Glycerin 27.0 mls
3. AzxAE Peptone 90 gms

NaCl 45 gms.

Noble agar 153 gms

Powdered beef extract 27 gms

Sodium pyruvate 4.1 gms

4. 50ColA A e} pH; BEA] 80 - 82 WHo)ofer @t

A. Mycobactin-] H7t WA, (39TCE A& o] 7o )

1. Egg yolks (A& 1078) 1000 més /1 liter

2. Malachite green 51 mls

3. Amphotericin B 50 mfs (100mg Fungizone? 1/2 vials )
4. Mycobactin J 1 wvial

B. Mycobactin-J 837} v, (59CT=2 A& o) F7Ho)
1. Mycobactin-J& ®le R o]8le] Ast 2o}

C. Mycobactin-J¢t 344 #7t ¥z, (9C= 4 ¢ 9 Hsed)
1. Agt Zo] ¥rtstn UM & Frt@th

2. Vancomycin 50 mls

3. Nalidixic acid 50 mds

D. Mycobadtin-1 A9}, 34x A7 ehA, (59C= A 4 A7 eEd)
1. Mycobactin-J& #gjste 3 ol Co 2ot
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H
52
Kinetic ELISA

1. 3%(1004g/m1)}& 0.1M carbonate buffer(pH 9.5) 100u] ¥ Xd3}o] 96
well flat bottom ELISA plate(Costar Co, USA)ell 100z % E33icl
4ColH 18A17 $< coatingA| ATHEE 37THA 24121).

2/ PBSTE 33] Al¥ch

3. 1% BSA-in PBSTS 100£% E-33lo] 37°ColA 1412k blocking¥ct.

4. z wéllé PBSTE. si] A gt

5. 7182 0.5% BSA in PBSTE 1:20028 A3l 10044 2 wello]

B33 37TAA 1417 BgA ATk

6. 2t well PBSTE 3% A,

7. Anti-bovine IgG peroxidase conjugate(Sigma, USA)E PBST®E 1:10,000
éi M5t 10044 7F8ta 37ColA 143 w-gAZic)

8. 7 well& PESTE 33 A3 %ich.

9. Working citrate bﬁfféré 4% o-pheriylenedianine(OPD) §- 10044

& 7}8}3 ELISA reader® AlLo)A] 28 A 02 33 0Ds 24 ¢erh

10. OPD 84 W& 158 Fol IM HiHgo 10048 Yof S 3

ENEREY

11. ELISA reader?,]- 450nmo) A} ODE cThA] &A ¥},

s2% Kinetic ELISAX BIO-TEK2] KC4 programe] %2M§l ELISA reader(BIO-TEC

Instruments Inc, USA)& AME3lo] AAIRi). Z plateofs EE ¥4zt S8 €%
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S XA 7 gL 2918o2 ZHARML Kinetic ELISAOIA ZF welle)
correlation coefficient(r?)7} 0.950 mjqte] HLol= ZAALE JAA|5}n 2ukE
well A}o]2] coefficient of variation(CV)7} 20% 6]’6"?.]. ZAolx @*}-é— ZAA]

et

* Carbonate buffer(adsorption buffer)

0.2M NaHCO: 8ml
0.2M NazCOs 17ml
DW 75ml

IM NaGHU} IM HC1Z pH7} 9.60] EAl ZAFAct 33} ZH4E 1000ml 7}
HA HLF filterE AHE5l HIF YT}

% 0.2M NaHCO3(Sodium bicarbonate stock)

NaHCOs3 168 g
DW gs 1,000 mil

% 0.2M NazCO03(Sodium carbonate stock)

NazCOs 212 g
DW as 1,000 ml
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* PBS(Physiological buffered saline) pH 7.4

NaCl 85 g
NaH:PO, 022 g
Na;HPO4 119 g

DW qgs 1,000 ml

* PBST

PBS 1,600 ml
Tween 20 0.5 ml
43 =AU,

* Citrate buffer

Ciric acid 511 g
NaH2PO4 915 ¢
DwW gs 1,000 mi

% 30% H:0,

35% H:0: 857 ml
DW 1.43 ml

% OPD solution

OPD 4 mg
Citrate buffer 10 ml
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% Substrate solution

OPD solution 10 ml
30% H20: 5
% IM H,S04

9.74M H:SOs 514 ml
Dw 468.9 ml
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253

Immunoblotting

—

~

)27} 34kDa THizle] C-terminal 3¢S SDS sample bufferol] 50ug/mé
7} H A # A5t 12% SDS-PAGE(Sodium dodecyl sulfate polyacrylamide
gel electrophoresis) mini-gelojl well & 20/4%) loading¥ ¥ 200V
A 1Az B 719U H79SH wHUS  nitrocel lulose
membraneo] o]FA]ZIt}.

Membrane & TBST(bH 10)E 1087+ A" 3}

MembraneS 3% gelatin in TBSTE 37TollA 30&3F blocking¥t ¥ TBST
2 1083 A¥Ec

Membrane< miniblotter(Immunetics, USA)of AHX¥icl.

tAE A S 1% gelatin in TBSTE 1:302F 343} miniblotter?] z}
holeo FQI5ta 37TofA 127t F<Qt membranez} WrEAZIch HEF
TBST(pH 10.0) 500mlE 2} holed M A3t: wminiblotter& wE[3HF
membrane& TBSTE 1027F O A A%

Horseradish peroxidase conjugated anti-bovine IgG(Sigma)E TRST(pH
7.5) 1:500L.8 2]A3}o nmembranez} A2ojA 1X]7+ ¥IgA|F|iL
TBST(pH10.0) E 523+ A3 ¥F TBS(pH?.5) % 524 23] A|¥3ich

u}ad 7] 2] o4 (4-chloro-1-naphthol, Sigma)2} membraned HH-FA|F|HA
band?] £VJElE FAWF 71 NS ¥ 33 FRTE nembraned
33] A= ANsl B8 ANAIUCH FolES AFESto] membrane
o #7158 AATE WS ALN Aejolq dRste] A
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5 4

1S900 gene2] V&S ¥ PCR

1. Mycoinac terium paratuberculosis®] chromosomal DNA #&]

7%,

1}

1= 2

2}.

af.
"},

Al

M paratuberculosis ;:ell—% 1.5m] eppendorf tubeoflA] 500u£2] TENS.
2 vortexingsto] Al HYTE 13,000 rppo T 327 YA Lelstel AA
Al7le 3 wiEEct

Cell pellet& 2.5mg2] subtilisin(protease type VI; -Sigma,. Catalog
# P-5380)& A7 175442 TEN(HF =& 10 ng/ml ol 8417
37°CollA 3413 £3pA|ZT}

TENC.E 3]4(10 mg/ml)¥ lysozyme 2500 H7IRict, 37TColA 24
2 B¢t 27} wjeuh. |
Proteinase(12.9 mg/ml) 175422} 10% SDS 7544& A7I¥ch. 50Tl
1842t ¥H-g-Aj 7Tt

RNase(20 mg/ml) 5425 H718a 37ColA 3057 ubgA7ITh

L2ko] phenolE 23 £&3}3 chlorofornoE 13 o 333l A&
X FAYT

1/10 £3]2] 2.5 M sodium acetate €22} 2u] $¥]2] 100% ice cold
ethanol & H7IRIth -70TelA 1A]Zke]u} -20Toll A 3R 4 S U
S+t

4TollA 13,000rpml2 1587 T HAEEst IS wIAF
70% ethanol = MY 13,000rpne 2 58 E¢b YA RT},

PelletS AollA AZRAIFII 3002] 1X TE buffero] it}
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2, EFFEAE o188t HEE FFUTHODmA 1.0 = 50ug/nl)

7}. PCR ¥rgo] £x| ¢tod 1X TE buffer® FA¥r}

* TEN2] 243

50mM Tris pH 80
100mM EDTA
150mM NaCl

2. IS900 gene?d] AL 3% PCR 23

7}. PCR ut-gof A

H0 42048
dNTP 16.4£
10X buffer 1044
Primer 401 1042
Primer 402 1028
NP40 1048
Taq DNA polymerase 1.4
Sample DNA 1.8
1004
!
1}, 13,000 rpmolld 2 2 T A4 ¥ch
l
t}.  Mineral oil 100£& H1-go Aol F713iTh.
1)

g}.. Thermal cyclerofA ThH2} o] RE-EAIT)
94°C 1057t denaturationg 13| AA|3}3

94°C 187t denaturation

50C 187 annealing
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72C 187} extention?] AL 353 ¥rEFCL

njx|eto 8 72ColA 15% ¢ extentionA]ZiTh

o}, 2% agarose gelod A7|BEE AT ethidium bromide -&efof

A @3t} UV-transilluminatorolA] 229bp2] BAIE-S Felgicl
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