ZIHSd 10-2011-0018401

G (19) thet?l=53] % (KR) (11) FAME  10-2011-0018401
‘ (12) FME3FH(A) (43) EMYA 20119029823
(51) nt. CI. = E;E}ﬁ*ﬁ}%éu‘r
‘3‘ ‘L]“__ T
GOIN 33/53 (2006.01) CO7K 14/47 (2006.01) PAFAN] ST ZE 220MA] T s

CI2N 15/12 (2006.01) C12Q 1/68 (2006.01)

AARSE e

(21) &Y% 10-2011-0003713(¥-g) . -
i = _
(22) 2997 201101413 ME AdleT A& 134 AAdet
AN TAA 20119019139 (72) 87t
(62) 929 =3 10-2008-0062532 =34
i - . . _ s
AZPAR 200806930 e e A e S
2] Z1.0] X o = ot
AALA Az 2008W106430Y XA
QAN F7 FIHE 60X Fusine s
& v A= ehaa
(S A=)
(74) gl
Ase
AA HTE 0 F 4
(54) ZEM We] A3 IEL 9% 27§ nlo] nA
(567) 2 ¢oF
e A2 gakek AR el M. paratuberculosis¢he] A A #A| BHE Fote] AN AT
4 gk o] g8 gl SolHel Ao wa ol
Bt} A A erE ztog Ry HeE wio]mulygle olv]e o IutEB|EFEAIA (Mycobacterium avium
subsp. Paratuberculosis) ‘IC‘I)’EHQ o a AEZEAH 32t Ho] Eo|Ho R e AERXY Hug 3
Qo] Wz W EA-o] 3k Ao},
E}] E £ - T4a
|- »
- LA
-
3
- @t
v .‘. @ :\5
@9 L g7
o - & @' e 2 "
5 2 i
S .
. 15O ](?. ®19 S @2
- - i
s *8 e .
@ &= a
24
X
p




EREE

oh

10-2011-0018401

5

=

=

JH

e
=)

N TR R T

-2

&
ol

o

B g ATIIEALY

A090184

7T AEAR

}

k<)
el

15

5
Rl

2] &

[e)

| &ge

[e]

2 Qltel

1 4k
=4

K

1/1

Tor

Ao

2009.05.01 ~ 2011.03.31

A7zt




[0001]

[0002]

ZIHSd 10-2011-0018401

58379 ¥
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olZto B RE Ry  wlolzmubYE]e  ofH]e  olF uEtEuEEA]2~ (Mycobacterium avium  subsp.
Paratuberculosis)olAl  Felstz, 2R Ao Eolxo=z wesE YA, PhoS2-2 (Periplasmic
phosphate-binding lipoprotein 2-2)2 TA4E AEZXNH kg np7,

A3 2

Al 1 &el oA, A7 A= It =R Y FEE mfol Tt PR olH|R ofE FEtFHEREA|ZA frHs)
I A2 Ao Eolom Uk ddel, FbpCl (Fibronectin binding protein C1), FadBl (Fatty
oxidation protein B1), LprG (Probable conserve lipoprotein LprG), Gap (Glyceraldehyde 3-phosphate
dehydrogenase), Tpi (Triosephosphate isomerase), Tal (Transaldorase), aconitate hydratase, TrpC
(Indole-3-glycerol-phosphate synthase), ArgJ (Arginine biosynthesis bifunctional protein), FbpB
(Fibronectin binding protein B), HisG (Histidine synthesis protein G), Wag3l (Conserved hypothetical
protein), Mdh (Malate dehydrogenase), LppZ (Putative lipoprotein), FecB (Probable Felll-dicitrate—
binding periplasmic lipoprotein), GabD2 (Putative succinate-semialdehyde dehydrogenase [NADP+]
dependant protein) ¥ superoxide dismutase & FAEH ToA AEx = sk o]de] dUS FIIE X EFEHA
o] Fol A= ARl HHA.
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A 13 EE A 2 &9 vAE 235t S 5P ot AN A 7E

o A A

7l & & of

2y Aqfst AEXE g upAC @k o By FAHORE Qe RN E FEd wlolmube g
% opH]e o} HEEMFEA| A (Mycobacterium avium subsp. Paratuberculosis)® 3o =2x, IFE2XH 3

Ao] Aol EolH o WS ARAY AwE Flol BE Aotk

g7 e

A3 (M. tuberculosis)® U (M. leprae)S X33 WHYA wlolzute 2o} (mycobacteria)e] AW &
AAAE QJIFe] BAS ffsts txAel Alud AW, HId= vAas ikt (Nl ofg Aol
T/t o= mlol e ot ofgk FFHAZ] tigt F8Ado] tA] FZE I vk, WA wio]lzulbg Eol=
gukx o2 fAlgh *ﬁﬂ” Astatr | FHgH B4, dde] T84 58 2 dox °L?47‘3 o yAE o
HAHY, 5ok FAVE WA g A sks. WA vlolmute ot o] oJga ARgHE W
o Wo] Wolzl AlAA ©ve Aze AWE FiE. FH dol= A FUT, /‘Hi—r Hho] e 29
=d, Frlel2, MEAZ, o WA AW Tk st &9 Aty AW Eo] AZAAHAY 737
He T vUs A4 dWE FEA7la ok BY9A vrelatEgolz g F27 22 M. tuberculosis
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vlo] FHbE| P2 ofH]% o}F™ HEEHEHFHZ A2 (Mycobacterium avium subsp. paratuberculosis, ©]3} M.
paratuberculosis)¥ < W4 WIAFZTH AAH 714 T2 M. avium, FUlolA] A o2 F
=S T3 ¢)E= M. intracellulare®t & Fo] &&= wo|tk. M. paratuberculosis® &, %, 94, A5
5o FEAM Aol FA dFoer 5AstE 8uW (Johne's disease)S FHAIFIW Abghe] ZEMAYW
(Crohn's disease)@ % wi¢- LHsHA AdBEHJTk= Bzl 20000 o]F HAAFE FAOT HUHIL 9
M.paratuberculosis?} Algtoll A 435 HEAAES F2AZL & At FAAT Aol FAIES WA *—Vg
o] EVE3ge Hog H naro s B #o] food safetyE HE3FE emerging pathogeno @ 5 Wil
Row B Aol ot IAS FAsted B B4 A4S FASn vk dEF E9 20008% o] % M
paratuberculosis7} =& 1%4 ﬂ%xﬂi BzhE A 2002358 20056 B oF 6009 ol wiE A
Exste] B oAl Aol 71&0la v}, A olE F o ZRE acid-fast staining bacilliZ} t}él'E]
™ M. tuberculosis & M. bov1s°ﬂ o3 A Ao dslg oyt AL Ay Mty Wy o
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HA7IA] Had A+ W8S B Aol A2y AASte] Leprosy, tuberuculosis, paratuberculosis<}
AN S vwste] mycobacteriaZt AR MY YAAZA ZH= oo}, Alghe] AEXH I v AYEI AP
AS T, ZEAH FAHHl YAAZAM M. paratuberculosis?t Zte FTRAL A 9, in situ
hybridization®S o]&3te] IAEZAH AP AFOZHE ). paratuberculosis® g 4, M.
paratuberculosis®] 3¢l p35¢} p36 Wl AS o] &3&to] Alghe]l FER WO i3 A A 5 Bwe o

7} Eo gth. 2y Be Aol = B3kal M. paratuberculosisE AE2R MY dAA = I S
isoll gk A= W2 Aleke] 7] wiZoltk. =, o] WA =

#OFHHU
2 U
Ir
ich
x

o]+ M. paratuberculo
54 (8-10%) 3} Abgol

¥ HYAE T2 Axdgo] doe AR EAs7] wiol
SHAINE A AAS wdste AL Be ofyeo] Atk dATA] AEAHANA 2% M. paratuberculosis
A Ao gk AFE AR Ago)lmz oz o]yt At Alget Aottt

HIHA B WY vlojmdte|glote] AAFHAA A Ert A wet 7k FUPERE X2E Al AdE £
Hlgta vk, AHs A7k {§dA A=V dE e B é”ﬁol AAdE AAY HAAR AAHoR Ao
Agatrlols B2 @AV de AAH whelzuE ol Al FHA] AN REAE AWS o Fstal 1 Wk
S AN FE AA o, E AR YU Ay w2 75E osligteE A2 Wl 9 er|Ee s
of Wt=A] Fo sk AFto|tt, oE Eo] 1998 WY A A< M. tuberculosis H37Rv 52 x| F7x#}<
14 2 =7t gdgol whet FAR ol HdAd A AT M. bovis, WY M. tuberculosis H37Ra
T SolA v AT 9 WgaA (Dathogenesm)ﬂr Aol Bojdd Hor FAHE B2 FHAAEC] A )
o whild FZFoMe Aln AdA JdFEHE 3924 l*/‘r“ 2 =9 MY (coding sequences) = TA7HA QA
34171¢] whulznko] = Qi) (8.7%). Tk, Sy il F Wddd BRIEe] 1 v]se] B4E e &
ol &3str] tiiF{Ee] hypothetical T élif%i TS U7 offt. awnE AR WARS A
gH oz sy fEAE 7IEY] ATES vReR HdAdd A Q1A VTS BAEA o]E AAA S
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T3, M.paratuberculosist =# OIESA A3+ list Boll &3l A or E AWe A87|7F dau #o] A
& A YA EHoR wEE 7] wiEol M.paratuberculosisel ¥l 2 = 1 =)

= AW Y olygt, = YFomRE A8 FEO £l 5o7kal glof =5

TE Aol bl fHF ow H A AEe EE Z FAA U Eddo] Hof
emerging pathogen®| EHitoll st 27} AlZ}sltt. o|u] M. paratuberculosis®] ¢34

d Barh mlen H mEelds & AdEs ASE R Abgel ddd
pathogen® & AL, AWk ol AFakals & Aol tigh =l A+ A5

7 #HhE AFE Ae7HA g MR Bad H gld. 28R gy oa Juxg 7Aadde] A
A&} M. paratuberculosis®] TAIE A3t Aol HAsit},

AA7A AN gk A1A 2 A Adr|Hel| AFEE F o Bold g diEiMe Rud A
o] gtk AW ABEAWLE FUYelA HFE3] SUHE St Jow UJAAEA  folA OJTSL;E;‘:? M.
paratuberculosis’} 7} F5&5 W gl

ole & Izt ABAWH ALE f#f M. paratuberculosis®bo] @A A A E Eote] FAE AEES
zta 9le vhokdk skxlel A Abehf] M. paratuberculosis®] #H]EAE o83 2DE-immunoblot HA1S A
, M. paratuberculosis®} AEX W AAE HH3IAL, AEXH FHsH 2
thof] o] 8E = e FolHQl dwd S st B AES 45l o]2RiT.

=

= M. paratuberculosisete] €A ea A FAS F3dlo] aE2XH
Akl o] &E 4 Q& ol T dS AlFstax}; e},

et
o'
)
a2

) M. paratuberculosis®}e] g2 #A B4 Fslo AZ2AH IH
= 5olxQl Ao 33k Folr),

=

Boulkm e olo] by g R ofH|% o}F e FREA A (Mycobacterium avium subsp. Paratuberculosis)ollA]
e dYozA, AZANH 3xte] Ao EolHo Whgdle RS EHOR s ABAH dHEH A
o
[e]

A A= A7) 3YE FbpCl (Fibronectin binding protein C1), FadBl (Fatty oxidation protein Bl),
PhoS2-2 (Periplasmic phosphate-binding lipoprotein 2-2), EchA9 (Enoyl-CoA hydratase 9), LprG (Probable
conserve lipoprotein LprG), Gap (Glyceraldehyde 3-phosphate dehydrogenase), Tpi (Triosephosphate
isomerase), Tal (Transaldorase), aconitate hydratase, TrpC (Indole-3-glycerol-phosphate synthase),
Arg] (Arginine biosynthesis bifunctional protein), FbpB (Fibronectin binding protein B), HisG
(Histidine synthesis protein G), Wag31(Conserved hypothetical protein), Mdh (Malate dehydrogenase),
LppZ (Putative lipoprotein), FecB (Probable Felll-dicitrate-binding periplasmic lipoprotein), GabD2
(Putative succinate-semialdehyde dehydrogenase [NADP+] dependant protein) & superoxide dismutase oI
Al deld 5 Q.
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FAA: 52 A8 & dih. RAZE B-FRTRUGA, BD-ZTZATA, $eobl, WS ATl
el Tostelobd, opAEFUA 2E|etobAl, Fem= SAholAl, HAaA, weolE Hstel =
oM, EFmi-6-qdtstol R Aok, SIWElelA]l 55 AEE & k. FPBARE FRedAA, ok
geohyeols, 2rhel, sz ded, saAold, desmAcld, EFo a0 RESAoho]E B A1
35 o ddmE velor fwdl Sol glos, wEm Aty olade, TAN, TR
oM Fol gtk MAYARE BEolt F, FAH dEx Fol Y dEs BARE A2, FHE A5
FE, dolemal, A=, T o2, Cs ole, felnlm, LawEAl, delmeAe Sol Uk WA B9
%_/,EE_—L‘_—‘_— 3H7 14(:7 32P7 3357 36Cl7 51Cr7 57(:07 DSCO7 59Fe7 90Y7 125 7 131 7 186Re —%—0] 9\}]\1;]_ 131]/}_ }2}7] dﬂ}\]%
AS ool WeIsta PARol AT F 9l Alolahd o) FoldhE AgY 5 vt

Y-S =ol7] 3, A @A = AXALA FA
A (Antibodies: A Labotory Manual, Harlow & Lane;
pringlarbor, 1988). A g3+ ©A T+ X]X]iﬂgl dRE olytrA, AERx YEZAEZ X HOXAE
Aol Astz=, dEd, ARAWE AFE=, Eelojamiol=, FelsHd, weld, ouA, ol
)
o

—m

=R
], %E] } - o g 24t o%% A, obrgt FFF

A, dEa-wyga FEA, YL2, #H, == F(flat packs) 5 o] EIHTY. 2 29 ©E u1F VHARE
A g ZFolE, ELISA FdolE, F2 % EE9A o] gy, AV AXAE 499 7t Fy, JdF
Eo FEE), 95FNED == 4 Uyd), UM E, AY 2ER)S 7HE 5

Wb vhAells, B oae) AEAY Aus 24Be Aug 7= U AFd 5 k.

ur o] &7
A7) vhsh o] B e, ARAME YHRHoR AW >
o]

o1,

i) M. paratuberculosis® ¥
2DE-immunoblot ¥ LC-ESI-MS 7] o =

WA gk AeHN BAbe 3
EAHE dHsr oz 2

tlo

o
rlo
o
Xl e o

= 1& M. paratuberculosis® UCF Alg Egl5 2 & BEgFo Eu)gdde o3 /ad dAw$S ekl
Aoltk, &, UC: ulcerative colitis(H¥A hadd 2Ab), CD: crohn's disease (AERAHW 3kAx}), TB:
tubercle bacillus (Ad 32HE YERAY.

o, S/P=(0D sample—OD negative control)/(Mean OD positive control — Mean OD negative control)

2% M. paratuberculosis® UCF Al Ez]5o En|gdS I2XHY $xte] a3} 2DE-immunoblot 3t A3}
otk At FrEl FolTh whEshe T A ARS F1ste] 3004 sl @A S identificationdtAT).

Y

st2} (UCF-4, UCF-5)¢} &9 Johne‘s disease (B236, B238) 7RA|olA Egj= M.
AE THOE, AFEY ZEAYY A 1 GAAVE 288 #Ae] Y (n=3)o=2
A& 2D-immunoblot &2 A3}, %%%Eﬂ golo)= ukbeslx] 21 Al S 3

T 3 2 Ay ZAEANY Fx
paratuberuclosis® #H|3<

B Soldox wgshs 9

o

o wt Wkg-3tE Tl A S 2DE-immunoblot ¥ LC-ESI-MS 71HS E35le] o2 X3 Aot} =W W FAl= A
2 M. paratuberculosis® ®v|ZAoNA T3 F 8/1¢ Eo]A 2l M. paratuberculosis FLE FAE Ao
o}

T4 = 32X 32 2ol A F2] % M. paratuberculosis®] UCF-4 w#F9] a(&v])3Y)7} b(AEZEFY)ES o] &35+
2N gxte] &3 (M. paratuberculosis?} ¥8]¥ 24}, n=10)< poolingdlte] A IgGol] Eo]lH o= whe-
Sl T A FA|E Aot

gy e Al et AL Y&

o3, & WS AAde st HE AAsHA et o, 317 AAdELS B UEE dqrste loew 2
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<AAd 1> AE FA ST Augdy @

1-1: 2|39l FH]

A7 A A kg ¥ ekglk vjolmute| e o] A Fdho] FIAS Zta e @A F2 EujgY
ol LAFATE. olF vlgow Al FEA F® M. paratuberculosis®] #H|] A& =33 & 7 3
b A& o]g3lo] ELISAS A A|sdt).

FH)&1e Cho D et al. (Cho D, Sung N, Collins MT. Identification of proteins of potential diagnostic
value for bovine paratuberculosis. Proteomics. 2006, 6(21):5785-5794)°]] A ¥ WHoZ FH|s. o
@, Al 520 fEl| M. paratuberculosiseS Mycobatin J& 2383l modifide Watson-Reid (WR)wul=]ol
A 7%, dAEEske] (30,000 x g, 10 ) sigAES Ak B2 wiEAS 0.2 m A7) HE FHAA
¥, Centricon Plus 80 (&A% > SkDa)S Ab&ete]l wFeoivt. HETA o= wjefe] Eu|&d210mM PBS (pH

6.8)0.2 FHAZ ¥, FE=E At £HEIH.

% 1elA YeERd wRe} Ze] M. paratuberculosis® tst &5 (ES5 VS, UCF A &25)9 Evd s
o] &3te] AN, ABANWH FARSE AGE AT A, mycobacterium®] WA AT A, A4
A& o] &3 MUY A 9SS A EI FEo F Wl wEk ggshAl JErs T

ol AN E Ao Adsty] A o)A #F (AHFE #5)9 SeoldQl do] Fastthe
AL ou|sin 2 A= ZEANYe AHTH Ak 7|EE Jdsted 583 98 sHs=d V12 A=
2 &8H}.

(UCF-4, UCF-5)¢} 5529 2 (B236, B238) 714
, O AR Ao 3z f @Holl= whEskA] 2
AN 2 F =2 IAVE vEd A9 dH(n=

Bhe Gl WHA A

721
Identified protein Molecular mass (kDa) |Possible function
ModD 45 Fibronectin attachment

Culture filtrate glycoprotein

MAP1018c 35 Enoyl-CoA hydroratase
PepA 32 Serin protease
MAP2950c 20 Hypothetical protein
DegQ 8 Serine protease htrA-like protein
MAP1420 45 Hypothetical protein
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SodA 21 Superoxide dismutase
MAP4056¢ 13 Hypothetical protein

<AAe] 2> 2N EHFH DS % M. paratuberculosis FG7H] QAA &=

B AA Ao = = 4(A, B)ollA YeRt upel o] A 2A W 3z} T M. paratuberculosis’F AEHUH A9
pooling 84 (n=10)3} A}sFollA E2]%® M. paratuberuclosis®] #H]&Y, HME F= (cellular extract) &<
< o] &3l ABNH IgGel BolHoR RigelE ddS A=Y, HE:E FdS off) A [ LC-ESI-MS
7o R FAHSAI wiH 3ol AEAR FAS FIA JATEH TR 8% LS 2AEAT.

2 AA oA AMSEHE AY W
electrophoresis®} LC-ESI-MS 71"

e g g HASHor 7h xid wep Ropxl wid gEL 2D
o7 FA

747kl A& 200 ug (IPG stripe]l 7 em¥ 7$) i 400 ug (IPG stripe] 11 em & A$)S A58 HHA8 M
$-#llok, 2% CHAPS, 80 mM DIT, 0.001% BR%E &5, 0.2% §E2Ho]E(Biolyte, Bio-Rad)]el #H7}ataL, IPG
2E¥ (Bio-Rad)> pH 3-10, pH 4-7, pH 3.9-5.1, pH 4.7-5.9 W15 zta dom, =1 Ze|7} 7 em %= 11
em@l A& AMESFATE. Default cell %7k 20Celw, ~EHT HANAF7F 50 nAe] A28l b= PROTEAN

IEF cell (Bio-Rad)S AMg&3at3ich.

WA ZH)3 A BEE A3 Efo] (rehydration tray)ol 2Hale] 12-16A17F AFFAZ T, A8 A(salt)
T EFES AAS 5k 33 RS2 vlE] gA A5 AR (electrode wick)E AT 9ol E¥FEa, 1
el 2EHES gu vulE odS F83] Hold §F 250 VollA| 303t e & A AT

O

PN
4 AA A F, 2EHO 7 md Aol 247 F9F 250 VellA] 4000 V2 AHS &#HF3 4000 Vol A
20,000 VAr w9te] EALAAS AFI, 11 cmY ZF-ol= 250 VoA 8000 VE, Zzg]ar 8000 VellA 35,000
Viirg<t 27744 dAstal | B Foll= Alge] on E714 ®E =gZgd WAS] §18) 500 V

o Ahold stepg FAT}.

[EF7} £5% 3o stripe 2% %a} A7A 20T A BT3P, -20CoA BF ZFoldl IpG 2EHLS A&
oA mola, ~EY <to] wido] SpSet AdE £ JrE ~EYS Y g [ [6 M ok, 0.375 M
|

= OBL

Kol
Tris-Cl (pH 8.8), 2% DIT (W/V) 2% SDS, 20% ST]AlE]o] ¥ 20%37F vkSAI AT 12 Wk & HE o=
AT [6 M F-dlo}, 0.375 M Tris—Cl (pH 8.8), 2.5% iodoacetamide (w/v), 2% SDS, 20% EW]% ] g 208
b 2ak WhEE A F, FEd] WEFol | ~2EH] dF(anode)FHS SDS-PAGE Ao €% 0% (markerdd) 7}
EE st 15% w9 Zgoladolmto]l= A(polyacrylamide gel) = 10-20% %9 A (Bio-
Rad)S AFg3le]l A719% &F¥iL, A& Coomassie brilliant blue R250 (Bio-Rad)o2 @A 3 30%
methanol ¥} 10% glacial acetic acide] §No g A3 gT),

2-DER 2] fFostAl F7hEs ol A3k (spot) LC-ESI-NS #A4& B3l 48, 549 @uae

7] 3% 20| YERd wie} g,

-0l 7t 1gGe} wh&sls whala Agbo] v BA LA, o] A A3k = (F(culture filtrate)olA 1370
act)ol A 471 (&= 4b)9] whfd ~Jhuko] 17t [gGol HolH o= Hkgs}3ial, IghA-

Axr 40719 FAE A A F 33709] whAo] LC-ESI-MS (liquid chromatography-electrospray
ionization-mass spectrometry) 43l 2]8}e] BTt 33712 Tl Ao gk BLAST HAe 2 whulao] 7}
53 715S =8 9aL, 1 % 14709 ORF(Open Reading Frame)©] hypothetical protein®® ItEw &)=
B gl 197899 ).
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AZNY 319 IgGol| EolFom WSl AVeGal M. paratuberculosis® 384 Ztk ul
Protein name spot # |M.W. predicted function
(Da)
MAP hypothetical protein 14, 27| 41100 hypothetical protein
0047¢
MAP FbpC1 19 30929 Putative esterase
0217 (Fibronectin binding
protein C1)
MAP hypothetical protein 38 36215 hypothetical protein (26-301
0494 WcaG-Nucleoside diphosphate sugar
epimerases)
MAP hypothetical protein 15 28618 hypothetical protein
0630c
MAP FadB1 28 76177 1-709 : multifunctional fatty acid
0790 (Fatty oxidation protein oxidation complex subunit alpha
B1)
MAP PhoS2-2 11, 12| 37211 50-358 : PstS -ABC type phosphate
0872 (Periplasmic transport system
phosphate-binding
lipoprotein 2-2)
MAP hypothetical protein 3 61155 hypothetical protein
0948
MAP EchA9 9 36852 7-350 : enoyl-CoA hydratase
1018¢ (Enoyl-CoA hydratase 9)
MAP LprG 20, 21| 24721 | DUF1396- This family consists of several
1138¢ (Probable conserve putative lipoproteins (unknown function)
lipoprotein LprG)
MAP Gap 29 36095 2-337 . Glyceraldehyde-3-phosphate
1164 (Glyceraldehyde 3-phosphate dehydrogenase/erythrose-4-phosphate
dehydrogenase) dehydrogenase
MAP Tpi 17, 18| 27545 Triosephosphate isomerase - the key
1166 | (Triosephosphate isomerase) enzymes of the glycolytic pathway
MAP Tal 7 40338 17-359 : Transaldolase-like proteins
1177¢ (Transaldorase) from plants and bacteria
MAP Aconitate hydratase 1 101546 | aconitate hydratase (82-379 : Aconitase
1210c A catalytic domain)
MAP TrpC 33 28125 45-258 : Indole-3-glycerol phosphate
1305 | (Indole-3-glycerol-phosphat synthase (IGRS); an enzyme in the
e synthase) trygtophan blpsynthetlc pathway,
catalyzing the ring closure reaction of
1-(o—carboxyphenylamino)-1-deoxyribulose
-5-phosphate (CdRP) to indole-3-
glycerol phosphate (IGP), accompanied by
the rel
MAP hypothetical protein 39 15437 hypothetical protein (6-143 : Usp:
1339 Universal stress protein family. Usp is
a small cytoplasmic bacterial protein
whose expression is enhanced when the
cell is exposed to stress agents
MAP Argl 22, 40929 38-404 : Ornithine acetyltransferase
1362 (Arginine biosynthesis 36, 37 (0OAT) family; also referred to as ArgJ
bifunctional protein)
MAP FbpB 5 34706 Fibronectin binding protein
1609¢ (Fibronectin binding
protein B)
MAP hypothetical protein 16 26333 hypothetical protein
1659
MAP hypothetical protein 24 15518 hypothetical protein (31-149 :
1718¢ DUF1942-Domain of unknown function,
beta-sandwich structure)
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MAP HisG 31 30541 | 48-207 : ATP phosphoribosyltransferase
1846¢ (Histidine synthesis
protein G)
MAP Wag31 40 28050 | 4-215 : Cell division initiation protein
1889c (Conserved hypothetical
protein)

MAP hypothetical protein 32 27294 | hypothetical protein (3-245 : Zn-ribbon
1981c¢ protein, possibly nucleic acid-binding)
MAP hypothetical protein 2 61155 hypothetical protein
2120c¢
MAP hypothetical protein 10 33671 hypothetical protein
2121c
MAP Mdh 13 34631 1-326 : malate dehydrogenase
2541c (Malate dehydrogenase)
MAP hypothetical protein 23, 19316 hypothetical protein
2770 25, 26
MAP LppZ 8 41254 39-400 : Glucose/sorbosone
3041 (Putative lipoprotein) dehydrogenases
MAP FecB 12 36983 | a protein involved in the transport of
3092 (Probable iron from ferric citrate in Escherichia

Felll-dicitrate-binding coli

periplasmic lipoprotein)
MAP hypothetical protein 34, 35| 30184 hypothetical protein (1-271 : short
3567 chain dehydrogenase,1-229 :
3-ketoacyl-(acyl-carrier-protein)
reductase)

MAP GabD2 4 49979 role of the formimg an alternative
3673c (Putat ive pathway from alpha—ketoglutarate to

succinate-semialdehyde succinate (in M.TB)

dehydrogenase)

MAP hypothetical protein 6 45659 hypothetical protein (2-402
3956 :dihydrolipoamide dehydrogenase)
MAP hypothetical protein 30 33645 hypothetical protein
4308¢
MAP Superoxide dismutase 20 23030 Superoxide dismutase
0187¢
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