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SUMMARY
I. Title

Establishment of proteome database for major pathogens in Korea livestock
industry.

II. Purpose and Significance of Research

This study was conducted for the establishment of proteome database for
pathogens such as E. coli, Neoapora caninum, and Salmonella enteritidis.

Escherichia coli is a gram-negative bacteriumthat causes serious diseases,
particularly in digestive and urinary tract of humans and animal. Neospora
caninum (N. caninum) is an obligate intracellular protozoan parasite of the family
Sarcocystidae, belonging to the phylum Apicomplexa. This parasite has caused a
serious disease in animals as a abortion, stillbirth or paralysis, particularly cattle
and dogs worldwide. Salmonella spp. are faculative intracelluar pathogens causing
localized systemic infection, in addition to a chronic asymtomatic carrier state.

Currently, control of disease as a stated above was usually considered as a
difficult task. A variety of drugs and vaccine candidates have been tested in vitro
or in vivo, but control of these pathogens was not possible until now.

Due to the evolvement of post-genomic era, proteomics has become one of the
most important research areas. Proteomics was able to characterize gene and
protein function, understand functional linkages between protein molecules, and
provide valuable informations regarding the mechanisms of biological processes in
the body. Proteomics was built upon genomic sequence data providing new
approaches and insights for pathogenesis of infective organisms. In the study of
pathogens, the combined technologies of genomics, proteomics and bioinformatics
might serve as valuable tools for the study of complex phenomena determining the
action of multiple gene sets. Protein expression profiling might determine the
identification of proteins in particular samples as a function of a particular state of
an organism or cell (e.g., differentiation, developmental, or disease state) or as a
function of exposure to a drug, chemical, or physical stimulus. These data
provided a better understanding of disease processes, development of new
biomarkers for diagnosis and early detection of diseases, and acceleration of drug
development.

The overall objectives of the study were to establish the proteome database for
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pathogens such as E. coli, N. caninum, and S. enteritidis and these kind of
studies might provide new perspectives in pathogenesis.

. Contents and Scope of Research

1. Proteome analysis of pathogenic E. coli.

Several reports and researches were conducted concerming E. coli pathogenicity,
infections and genome identifications in various strains. But information on its
proteins was still limited. Therefore, this particular study aims in establishing a
2-DE map in eight strains of pathogenic E. coli and determine the antigenic
proteins in each strain in two ways. First, is by the use of O157:H7 antiserum
and second, is by the strain specific antisera (K88, K99, 0157:H7, O148 and 026)
that were selected based on their commercial availability. Finally, comparison of all
the identified proteins between pathogenic E. coli strains were also conducted
employing MALDI-TOF MS analysis.

2. Proteome analysis of N. caninum.

We established 2-DE map of N. caninum tachyzoites including conserved proteins
between N. caninum and Toxoplasma gondii. On the basis of the study, the
protein and antigen profiles expressed in tachyzoites of two isolates of N. caninum
between Korea and Japan (KBA-2 and JPAl) were explored and classified as a
manner of each immunoglobulin class. In addition, between N. caninum and T.

gondii tachyzoites were compared by proteomic approach.

3. Proteome analysis of S. enteritidis.

Proteomics traditionally used the separation power of two-dimensioal
electrophoresis for the quantitative analysis of protein amount in complex extract.
Two-dimensioal electrophoresis can separate several hundred to a thousand of
proteins in a single procedure with high resolution. This study aimed to provide a
global analysis of the expressed protein including an antigen of S. enteritidis by

using proteomics.

IV. Resiults of Research
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In the E. coli study, a total of 69 antigenic spots out of 182 and corresponds to
42 proteins were determined in strain ACH5 using E. coliO157:H7 antiserum, 87 of
182 spots corresponding to 43 proteins in K88, 86 of 154 spots that corresponds to
30 proteins in K99, 91 of 210 spots in O148 which corresponds to 14 proteins, 50
of 222 spots that corresponds tolQ proteins in 059, 38 proteins corresponded to 75
of 247 spots in Q157:H7, 83 of 286 spots which corresponds to 22 proteins in C2,
and 67 antigenic spots out of 156 that corresponds to 42 proteins were determined
in O26. On the other hand, strain specific antisera detected a total of 46 out of
102 spots in K83 strain, 10 of 31 spots in K39, 18 of 35 spots in 0148, 75 of 247
spots in O157:H7 and 29 of 41 spots in 026, Common as well as specific
antigenic proteins were being noted and differentiated between respective strains.

Comparison conducted reveals a total of 15 common antigenic spots present in
each strain as recognized by E. coli O157:H7 antiserum. In contrast, specific
antigenic proteins identified differs in total numbers between strains. E. coliK838
and 0148 were identified having 17 specific antigenic spots, a total of 10 in
strains K99 and 0959, 7 in E coli C2, O1578H7 and 026 strains, whereas 4 were
present in ACHS.

In the N. caninum study, 31 spots corresponding to 20different proteins were
identified from N. caninum tachyzoites by peptide mass fingerprinting (PMF). Six
proteins were identified from a N. caninum database (NTPase, 14-3-3 protein
homologue, NcMIC1, NCDGI1, NcGRAl1 and NcGRA2), and 11 proteins were
identified in closely related species, namely the 7. gondii database (HSP70, HSP60,
pyruvate kinase, tubulin - and -chain, putative protein disulfide isomerase, enolase,
actin, fructose-1,6-bisphosphatase, lactate dehydrogenase, and glyceradehyde-3-
phosphate dehydrogenase). One hundred and two antigen spots were observed
using pH 4-7 IPG strips on immunoblot profiles. Among them, 17 spots
corresponding to 11 antigenic proteins were identified from a N. caninum protein
map.

In the S. enteriditis study, a total of 788 spots were observed on a silver
stained gel using pH 4-7 IPG strip (13 cm). Among them, 70 spots corresponding
to 65 different proteins were successfully identified by MALDI-TOF MS analysis
With rabbit anti-S. enteritidis sera, 100 spots were observed as antigenic proteins
and 35 proteins were identified from database search after MALDI-TOF MS. Most
of the proteins identified were belonging to chaperone like action, protein
synthesis, and metabolic pathway of G(-) bacteria.

In conclusion, 2-DE combined with immunoblotting assay proved very useful for
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the analysis of antigenic proteins. The maps established in the present study will
provide useful basic information for the development of a diagnostic tool for the
understanding the pathogenesis and for the development of vaccines or drugs for

the disease of E. coli, N. caninum, and S. enteritidis
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18 N. caninumel g AT FUHez a8a FAHoR vAs Ay
Aoz o] YA I =3 AL N caninum AF9 o opygl Al
8 283 & 5o4S Zn e T £ dE dgeld B A9E §E8 AR
g & de FA o

Salmonella & tigk AAA sa € HAGY kA st FA7 A4sA
AZ1E 1 A}, Salmonella £F& HoA F=AMe(S. pullorum), B EFA(S.
enteritidis) & ¥oA FANYAAN Hdig AAH &E4E T AS L ADL
UA drdet AFEoA 713 Fas Addoz AZE A 19929 98 A}
7 Aol A 18003 o] A FE A Aol gAEd 1 Y99 A AEH A
BR3 S enteritidis7t L9E Ao APIHIY E3 "I M E 1985 - 1990
roll S. enteritidisoll 9% 2FE Al7o] 2847 wAsY 4790 AAgIh e Uy
T AT #Ed AEQd Aoz RIuEHUY 19929 Gl AR @A Sl
Aol S enteritidis®) 21 &2 187%Z vlud ¥ BEE&ES VYU en. 2
Salmonella &5 5 S. enteritidis7t 12%24 ¥& £
Salmonella &7-& 9 #9¥ 9 AKAA =2 &
A o] HA3] g7dH. gfo] T sHH0]
T % FUWAE BARgel A FUstR ok mEbd Suat
EE Salmonella 7o) g Ag By A iAo g A+ AS
%)

1

P

ok AME A &

ALEDY AE gak FAEY FYo] g uetk IRES AHFo] gF
i, BAEE AU o FU FAANE BAE FE AT dF5HF 52 ¢
AL FE F dv FAbvlee] dH3] 83=H0 53] 9 9 FFSHAEkN A
Aol R e FAEAMAL IRl AFES APY ¥ oY, I FAULA
o &% HEAH 4FE F 5 A

A MBEsATFe 712 29 proteomicsd] e 71EFAHL JFEAIGAA YF
3 AAEE goled oA e EAAT 94X dnh 3 FL =4 20000
o] G FAG AEGAGANA A& I FEIL deiy F8F A Y

FHAG. AR AP P genomedl e AFE proteomicsd] A7 HE HY #
Aol ¥4 9ot Wk proteomicsol] 2 A&z A7 FFEFHIL TS £
3 A AESt] HA glod, doz tE Ay Ao JYAAME 7ute] FH FHol
o}
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H 2 & =U-2 7Z[lsHedds

AbEE RS B2 AEAY FHAS wEAAY WA de shed 99
[o] ,):. o }6-_

HA AR 7% o Fgstm Yt AR V)
oz

s BENZ F 2

-1 i

t 53] 9y FFoAMe fFHAY 715 dig AFE proteomicset st ¢t 2
< o] dzk vk F7HE ROl
o ddo diste] AFE TP
A Aoz FAHLHR ok ojud w7 Hhde] ¥t de A7d ¢
AFEZRZAEY F&Ho02 ©FY A} ZFHE ZZAE (Human Proteome
Project: HPP)= M AI71F< HUPOo A= 717 AolA A3 ¥4 994 Ax &
42149 (Human Plasma Proteome Project: HPPP)& A5 2 3o, 7+ g9l d =24
A} (HLPP), proteome AX E&F3 A4 (PSD, ¥ ©¥ A ALY (Human Brain Proteome
Project. HBPP) @ H o] dEAFZAE FA4 07 A A% Human Disease Glycomics
Proteome Initiative (HGPDE S22 AIE A7l ok fHUSdAA =
proteomeo|2HE 7ido] =YY 19903t @RE o|v] proteomicsdl WEF 7|EH $-
AE Hstn ettt o8| F AMFez AFd EFsd AFAES 20029
KHUPO# = 717E A 93t proteomics Hd & $8 24& w#E3 L, 5744
AP RABXEI A § A proteome @7 ALAHE 20033 7€1¥ E =
Agste] & 8d% 15719 BAYE FHAAAEE 7|&H o2 X933, proteome A
AR xats FE3n, FAANE FAAD 79 proteome AT TATE &
d3te} olo) FRATE B, U nAgE RN A 7YstmA st %

Ao g3 o]l & 93 proteomicse] &L AW AHGFZ @z T2
& A BAMSE  protein  profiling (£% display proteomics, expression
proteomics ¢ &o17F vl&=g U ARE I Qi) DA Alo]o H5AEE A
AM oz M5z}l 3 pathogenesis®oF, @l Aol YA TFEEAE F3t9 75

&1 A}ek= structural genomicsE o] ¥obrl Zz AFPGES AL JoH, T

SHLRE HuEgAoR U & Aoz Agdch Ao tE proteome AT
FEE 27149, AFRA, 2 A8y A9 & A% biomarkers iRt 4 eFAN
o] gAS FAE olzt @ 4 Qi old EEE et Il - JHor ggd
AEE0] o] Fojx 1 Uk

2ol iAo ¥ proteomicsd HTHEH-2 HAA dig F2EA B4, A



st B4 @ 3o AAE Folry) Hd B A7t Hoex Jen H2ZAA
o 7lx WA WAE (AT, AF, 71830 g ZzHE BA J87F #obA

o3 k. of& o9 L X4E HosiAM WA oiFd EHHY AzAY
g =Y Ao] proteome 7Y HAF EHxEH & 5 Yk



M 3 & Ajeg 3 Zof

A1 A E coli®] Z2HES AT
L oj2AdA714FE ol &8 E coli O157H7 #5 7+ & spotd] Hl &L

7b E

Escherichia coli (E. col)x A7+ &9 AU AAATEFoz EAsidA I
AR e vZ3RA 8o S8 YAA2 FEato o8 spx AHE
(McNeish %, 1975; Truszczynski ¢ Pilaszek, 1970). AAFgdt o7&
&9t BAAxe] Aited 2 FARAEL dig F¢ 28n gEEHH
7122 3} enteropathogenic E. coli (EPEC), enterotoxigenic E. coli (ETEC),
enteroinvasive E. coli (EIEC) ¥ enterohemorrhagic E. coli (EHEC)®] 47}#] F .3
TOZ FHFTF (Albert, 1991). 2o+ EHECT9 verotoxin (VT)AAF 39
A% #A7L A AMAHeR thiste] wal 7o FAAH 2 Al - At Gl @
o B2 ATV o]FojX i YUt} (Garwin %, 1980; Cleary 5, 1985). VT A4 o
A O157H79 A4 24 o 19829 298 #WA AR sty dgAF
b P RAFAA A o7F gow B3], 1996 DB E 9346 9] A7)
Astol OF 1299 =oAEo] Algsld AMAHoz FAA HAT (Rocchi ¢
Capozz, 1999; Pebody &, 1999; Michino %, 1999).

VTR dgae AbgolA HAlE, 884 253353, 294 249 2 34
2% 58 FA3E T2 dAA o (Konowalchuk %, 1977, Karmali 5, 1985;
Pai 5, 1988), ©] #¢9 AP 43%F ool Ut Aoz d¥A Y (Albert,
1991). =&, E. colil #¥¥ #xA2HE Hyse 79 FHultojae] OISTHTI AL
2 Bt (Hockin 3 Lior, 1987).

VTR TS E8&e 29 9 AZNA 11-84%, Lol 10%, =5 oA
15-3.8%, AlSolA 15%%2 Bud v o] FFRATHA FHAA B& Fo71 H
83}t} (Read 5, 1990; Suthienkul 5, 1990).

E colis X8 52 WU AT td DNAFES 8L dFd oo HIZd&
HF A ZAEA P FFAMe HI FaXgol FUE Yt (Blattner
&, 1997; Hayashi %, 2001). ol&1dt f-AAte] 715 & sy Ex 48283 wyos
= DNA arry chip, protein chip, structural genomics, transgenic animals,
proteomics 5 ©| UATh I F proteomicst genomed] 7]5& WilaE FgEo|A 7
o2 2 Ay F3FE vl B 54 AEdARd d9se T8 Oy
g Fol 2 71%g dide 97 Wyezs, dAd A9 A7 FrER 54



A ASRFEARY ddo] wel FAHQ FHIZol 7hsdA HAT. 53] oA
Eo oA proteomicstE HYTe 93 el , B Ldr & 9, €Y
AA7)9 2d, HAATT S HHAHTTY TR L a7 Ui dA UH &
dAstad 8 € 4 dr (Williams, 1999; O'Connor 5, 2000).

oA B dFe B #wUdd dAF E coli 0157:H7
2~dimensional gel electrophoresis(2-DE)& F3jA #5 7+ @A

=
A& WAFR2ZA olgHEAE 2ASE ¥R Solgde U

M9 ol g7b5 4 HESRA AT

D A FF

Ago] AME3 E coli 0157 d5E Enteric reference laboratory for disease
control health and welfare (Ottawa, Canada) 914 B¢ ACH 5, TR AU A
B B2 ATCC 43894, =tul B TF KSC 10959 3 #F& A& st

Zh #5E 1287 9] wjd & 100 S 15mee] LB borth o] FE38haL, 37ColA
220 rpmo 2 Agse FFE 07-09 (at 600nm) FE=7HA wFEAT. wWFdS
4T, 950 x goll A 1083 94, ™A F #9Z PBS(pH 749 ¥/ A2 o+,
950 x g 10¥zF 33 AFstHoh A" #3E SDS-PAGE % 2344 A7NF%F9
A5 2 AFR3HH .

3) SDS-PAGE ¥ immunoblot

BAE A#Jel 200049 PBSE 7hstn B¢l SDS-PAGE sample buffer
(Bio-Rad) & &&slo 100ColA 58zt 7FEssioh. ®AdE d@¥2 125%
SDS-polyacrylamide geld] well @ 20u¢ (10xg of protein/204)E loading 3t % 2.7,
Laemmli®] i w&} SDS-PAGEE S3stgen, Coomassie Brilliant Blue
(CBB) R-2500.2 4X3 & gAAA gy 235 #dstAh

SDS-PAGE% geldlA &9 uwWa RIS A3l $ste] nitrocellulose(NC)
membrane © AAMAIZ] ¥ 5% skim milkE 7}8te] 37CoA 1412+ &<t blocking e
sAuk. 110002 3AE 0157 So| trldA & shsted 2A sk 7HEA X =34
A Bes X7 e 1 100002 FAE Anti rabbit-HRP conjugated IgGE 7}§t
T Iz B A A"EEA v Alvlm, AAF oS ECL kitE o839

[=]
e Azaar.



4) o]AYd A7NFFE Y3 AR FH

AFox RE @A 22L& O Famellel Wye F43900, Zoo 1t
lysis buffer (9M urea, 4% CHAPS, 40mM Tris-HCl, 66mM DTT, and 0.5%
Phamalyte)& 7tste] dgollA 1A F<F ¥h8-A171 tHg 15000 x g oA 30&2F o
ANA FFAe H5elm, H58 459L Bradord W& 850 BUPL 3

&ttt

5 olxtd @719 E
7h 129 Isoelectric focusing(IEF)

et Alg A 40pgS 50009 rehydration buffere] ¥ % phamalytes} A&
%9l bromophenol blueE &3}l IPGphore strip holder © 1003 2293 3
immobilized pH Gradient (IPG) stripS & 28 ¥ 3, A&7 AXHA FEF cover
fluid oil& 7}k o}

IPGphorg ©]-€% IEF 232 AF7t 7cm stripd 50A7 @A GEF dtgon,
20CY 2=x7oA 12A13F rehydration ¥ 500VlA 30%, 1,000V 303, 4,500Vl
Al 10X BA st HE 45750Vhs7HAl IEFE A4 8ttt IEF7F B¢ IPG stripe
229 SDS-PAGEE 83ttt

) 249 SDS-PAGE

IEF7F #4¢ IPG strip2 1% (Y/) DTTE #H7FgE equilibration buffer (1.5M
Tris-HCI, pH8.8, 6M urea, 30% glycerol, 2% SDS, bromophenol blue)dl 15%7F vt
A 71 oAl 1.25%(Y/0) 9] iodoacetamideE #7138t equilibration buffero] 15837+ wk
SA1Z1 T8 IPG strip2 12.5% acrylamide gel®] A et loading A17]32 ¥ &2
low melting agarose gel2 EF3t}. 15mAe] =A% 58 A3 3 30mAzE ¥
A1A bromophenol®] gel?] sletiol] =2 w7x ANkt
6) T2a M

229 SDS-PAGEE w3 geldl A ©@¥d spotd A&7 H3td =g 3
At Gel & A3 (50% MeOH, 129% AcOH, 37% HCOH)o.2 FAIZF o) 1A%
o5 50% EtOHO.2 3043t 23] ¥HE A F3slxm, NaS:0s-5HO 2 183 A8 34
9 AXY T Gelg 33 FRTZ 20%3 398 AAS AgNOs9t 37% HCOH=Z 30
E3F A2 oS NaCO3937% HCOHZ EAAIZith, @uld Spots ¢l & %
stop solution (50% MeOH, 12% AcOH)C. & WS x5},

7) Immunoblotting
2-DE 3§t geldlA 39¥Uspot2 HZE3I7] 93+ nitrocellulose (NC) membrane2 2



60 Voltsl 4 708 %< transfer ¥ membrane 5% skim milk® 37ColA 1A1Z &
¢t blockingd th& TBS-T (10 mM Tris buffer solution 183 0.01% Tween-20)
2 108 A AHstges 0157 5] tdrtd3 (Difco Co)S TBS-Tel 110022
8] X 3t] membraned| 7} F 2A1ZE < PEA ABIHHEA g S A7 thE AH
< %o HAFN FIsA dYdh. Anti-rabbit horse radish conjugated IgGE
TBS-Tell 1:1,0000.2 A3t 1Az <t 7HA J@aaA w3-& AA AHg
t}& ECL kit (Ammersham Pharmacia Biotec Inc.)& °©]&3t9 &U& HAEHTH

8) Image # g
TogMe A scanning I F AL olmx] B4
program (Ver. 5.01) & o] &3} EA354 .

[l

Z733¢] Phoretix 2D

v A
1) #5%F SDS-PAGE ¥ immunoblot 2

a9 18 Agel AHEd A FFERE F28 @A st 12.5% SDS-PAGE
B AAE Zd3tz 29 o9dd g 2AFE 292 5 dien, 0157 vt ¥
Yoz tpd ¥xFe gudoe] gEHon FAddHAdd g £H& Fd @
T AR

D g

16 -
6—

. 2 3 PEm—

Figure 1 (A). SDS-PAGE pattern for whole proteins of E. coli OI57:H7. Gel was
revealed by Coomassie Brilliant Blue R-250. '(B). The immunoblotted image of E.
coli O157:H7, proteins separated by SDS-PAGE ‘were transferred to nitrocellulose



membrane and then reacted it using O157 polyclonal antisera. Lane 1 ; ACH 5,
Lane 2 ; KSC 109, Lane 3 ; ATCC 43894,

2) &t &3l d& 2-DE ¥

7} Ee gwd RIEZ Qs 8 2-DE A Y29 2. ATCC
43894(Fig. 2A)9) tisle o)xt9 A7|E% L AAstz =&gAs & Phoretix 2D
software® o]g&3&te] A3 Az ok 390719 spotEo] AEHA LW, ACH 5(Fig.
2B)el = oF 38070, KSC 109(Fig. 2C)ol M= oF 36078e] @93A spots AEE +
AR

3) Zt 5o W%t 2-DE immunoblotting-f+

A 5o thelq 2-DEF 0157 47}?}%@2& immunoblootting & 3 23 ACH5
4170 (Fig. 3A), KSC109& 4578 (Fig. 3B), Z18]al ATCC 43894 (Fig. 30)AA =
51709 &4 spotES 2 & 4 YU} '

(A) (B) o (e)

Figure 2. 2-DE image of (A)ATCC 43894, (B)ACH5, (C)KSCI109. Gels were
stained with silver nitrate, and spots were detected using Phoretix 2D software
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Figure 3. Immunoblotting images of ACH5, KSC109 and ATCC 438%4 using rabbit
anti-sera raised against O157. Approximately 41, 45, and 51 spots were observed

from ACH5, KSC109, ATCC 43894, respectively.

4) Data ¥4 v

ATCC43894% o} )3 2-DE immunoblotting® Z#E EdZ 3l I35¢4d#d &4
= Eo] 319L 2-DE gel AgxzaPdoe B d9 & geld EA3HL(Fig.
4), 7+ 394 spote] o E plgtd MW T35 th (Table 1). 2L 23} ATCC43894%
94 wade ACH 59 disiA ok 65%, 28] KSC1099 sl A& oF 45%7F LA
9 th ATCC43894 #3 = KSCI097F4E Be o7 IS ¢ F Adt 53
ZUY R EFQ KSC1099) 2 o] 50-70kDa A B& A4 d¥AE°] HE
ST T3 o] BYoA g F REYFgE 2 Aort ASE ¢ F AN (Fig.
4).



B,
o

o Fi

W

KSC 109 & ATCC 43894 @ Common antigen &

Figure 4. Common and specific antigenic spots between strains of 0157:H7
examined. A total of 51 spots (orange color) were identified as common antigens
among 3 strains. 3 spots were shared between ATCC 43894 and KSC 109, and 13
spots were between ATCC 43894 and ACH 5. Specific antigenic spots were found
as 15, 8, and 22 spots to ATCC 43894, ACH 5 and KSC 109, respectively.



Spot number, isociectric point and molecular weights of common and

specific spots

Table 1.
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oJi} Verocytotoxins &< =rE2 hemolytic-uremic syndrome o]}
thrombocytopenic purpuraZ < F4o] dojuisd F83 98 @73 AR o
AA I A} (O'Brien &., 1992).

AA A2 o] Fof WAL Ao FE flo] FA B3yt JofgeEd 1 FAAE
S0tHel FAETE 54 uwke] ofHololA e #Agle]l B AIES EHATa
ot ol gd gddeE AEA JFgx ded F2 690A 99 Afold] Zd el peak
7F 2893 g} (Su B, 1995). o] % = apple ciderol A %H
hamburger meatol] ©]|27]7}A] kst a4 o dth EHE B3 Alg o)
Atghzbel e RaEe] ok vz g3 #ZEe FEAANRE 4 X
Hol 9t (Smith, 2004).

E. coli OI5TH7E X &3 MZOE E. coli strainEel] tig FUA o
AFE oA Bol o]Fo] A glx ot wEtA B AFdAE 8F Y B
E. colidl diste] O157:H7S o|-&38te] A dHAS ZASL Z7he] straind
gt A3} Z proteomics?| HES o] &3le] HlmE B A 3o},

b

ki3
3

o

Tk 2
>

AR R

D &AF5
w ATdME AR FEERE Y BYAR E coli straing & AHE ST
°l% % E. coli strain K88, 026, K99 13l 0148& Zdddn ¥ vy ESud

SiiA

ZHRY Bowol ALE8tY 3L, strains ACH5, 059, C2 183 Q157:H7L g g
Fol Bt FoulAESuHA B Fold RS ALRFHY. ALEH #FFF table
1o A8 3st4 .

Tablel. List of bacterial isolates used.

E. coli strains Origin Mode of Pathogenicity
K&8 human ETEC
K99 human ETEC
ACHb human ETEC
0148 human ETEC
059 himan ETEC
0157:H7 cattle EHEC
C2 cattle EHEC
026 swine EPEC




2) & W¥ 2 2-DE sample 1)

B2 E E. coli strainE< Luria Bretani (LB) broth (Oxoid, Oxford, UK)& ©]-& 3}
jkatgdet. RE strainE& Al 220g9] continuous shaking rotorg ©]&3 37T
oA 6A17tESH vWlFH AT Mg F wgdo] 610 nmollA FFEXIE 1.00] HE
2 24 & H 9ARYE ol&d FAE FAsL & ol AAHAY PBSE °l&
o] 33 A& oz AAIEY. AFH T FAE 6M urea, 2M thiourea, 40mM Tris
a8l 4% 3-[(3-cholamidopropyl)dimethylammoniol-1-propanesulfonate (CHAPS)7}
349 lysis buffer2 AR & H 13000xge 4TAHA 1A 5<¢ 94 AFHH o
AR F A2de 353te ¢gEE BCA protein assay kit (Pierce Chemical Co.
Rockford, IL, USA)E ol&&] @uide] AxE stn ywxe Add FAH7] A7t
A -70CAA B 3t

3) 2-DE%} immunoblot analysis

O AYAVIGES dl7] Y3 WA FEulE sampleS IM urea, 4% CHAPS, 04%
dithiothreitol (DTT), 05% IPG buffer (Amersham Bioscience, Uppsala, Sweden) 1
23 0.002% bromophenol blue7} #& ¥ rehydration buffer® ¥ ¢ & THA
g 9 Ao

=AART  (Isoelectric focusing; IEF)E Gorg 5 (20008 HW¥& F&349
IPGphor System (Amersham Biosciences)® IPG strip (Immobiline Dry Strip,
pH4-7, 13 c¢m from Amersham Biosciences)& ©|§3te] 33ttt £HlE sample
& % program modeZ o] &3t 20TA HZF 85760 Vhrrt & wj7px] A Al
7t} o] AxY AVFEHA] B Fo= IPG gel strip 1% DTT7 &#4
equilibration buffer (6M urea, 2% SDS, 30% glycerol, 50mM Tris-HCI], pH 8.8)¢}
1523 #g A713 oA F7k2 1588 DTTHAC 25% iodoacetamide”t 37+
equilibration buffer® o] &3 wg X7 ¥ 125% SDS-PAGE slab gel& ol &3 &
WAS AAAZAG. olxd BAE phenol red G Yo geld vido] B A7A
A ARG

Immunoblotting® 3} 2-DE gelx¢ #A/ME @¥ZA spotE2 PVDF membrane
(Immobilon-PTM, 045 mm; Millipore, Billerica, USA)e.2 ol& AlFT. o°l
membranes 0.05% Tween-20°] 3% PBS (PBS-T; pH 7.4)9 5% skim milk7}
g5 blocking bufferg o] &3 1417k F¢ AN E= 4TAAN FHES T
ANZT °lF PBS-TZ AAAAL AW F E7 E coli O157H7 FdH(Difco
Laboratories, Detroit, Michigan, USA)& 1:5002.2 34 & &7 A2 1At &5
oF zZ+& A Ak g F A} AHFAAE AXn o|HelE goat anti-rabbit IgG
conjugated HRP (Santa Cruz Biotechnology, Santa Cruz, USA)E 1:20002.2 3] A 3

1A % A7l & ug9] AE Enhanced Chemiluminescence (ECL, Amersham



Biosciences)- 8 4-& o] &3] dolH gt}

4) Image &4

FAE o|x9A719% gel?} immunoblotted spotS& Agfa Arcus 1200™ image
scanner (Agfa-Gevaert, Mortsel, Belgium)Z2 o]&3 tx 23 g3 =43 image
% Phoretix™ 2D software (Nonlinear Dynamics, Newcastle, UK)Z o] &34 24 &}
At Gel® spot XE EAME/|Ysl 2D SDS-PAGE Standards (Bio-Rad,
Hercules, USA)E o] &84 Z+Z+9] spote] Mr ¢ pl& &3t

G spotEL GAE gelz FH FEH I F 50% acetonitrile®
A & F dx83 A 10 mM DTT/100 mM NHHCO:E o) &84 A4 7t

27 g2 Al Ao adA 55 mM iodoacetamide/100 mM
NHHCO:&E ol &8 ¥g Azl £ 50 mM NHHCO:2 AA3n oA A4z AHG.
AxH gel 2752 A 50 mM NHHCO3,E o] &8 A543 3 th§ 5 mM CaCl
2} 125 ng/ul9 sequence-grade® porcine trypsin (Promega, Madison, USA)& 37}t
8t icefol A 4587 Wb AlF T ¥ & R dAE AAG Fo 37CAA &
A kg AR w3 ¥ 5% formic acid ¢ acetonitrileo] 1:1 (v/v)E 3" £
€ 93 WES A & &AL 345a o)y thA] vacuum centrifuged ©] 834
Az AFH.

Tryptic digest® 73X % peptideES FF <, acetonitrile 28] 1 trifluoroacetic acid
7t ZvZy 93528 A9 &9 2 ulg oj&d AREHF Al MALDI-TOF mass
spectrometry S $1% target preparation2 3l solution-phase nitrocellulose %% <
2439tk a-cyano-4-hydroxycinamic acid (40 mg/ml) ¢} nitrocellulose (20
mg/mDE 727t acetoned] F2 AL isopropanol® 4%t o £l internal
standard& 93 des-Arg-Bradykinin (monoisotopic mass, 904.4681) I angiotensin
I (1296.6853)& 41°] trypsin digestion® peptideo] Yol o] F €% 1 ulg target
plate®] circledl A7 ¥ F AFAZHT. Targetd] YE sample spotS
Voyager-DE STR MALDI-TOF MS (PerSeptive Bio-systems, Franingham, USA)
7171%2 o83 peptide massE EFAIAAUCY. ZAFE  datas  MS-FIT
(http://prospector.ucsf.edu) EZZI1#3 Mascot (http://www.matrixscience.com) 2
I3& o]&3] National Center for Biotechnology Information (NCBID<®] protein
sequence database® #3389 datamining3tAvt. oW mass tolerance= #50 ppm
o2 3gia A 7AY  missed cleavage siteE= AAIAG. oY
carbamidomethylation of cysteines ¥} oxidation of methionine$ protein modification

o AREA AL s



o A3

1) ¥94 E. coli strain?t9] 2-DE ®| X

E. coli 7} strain Zt¢] 2-DEC|A 2] ©¥ld R ¥ o] zlo]& Yolr7] ¢ A7 A
PAF o 2N 2% 7F 2 immobilized pH gradient (IPG) strip (broad-range (pH 3-10)
% narrow-range (pH 4-7))& Al43le] dwizdel FANEHE Loluutt o Ad
pH 4-7 IPG stripol A 22 spot¥ Hoh £ 28 & 2o % pH 4-7 IPG strip
< o83 AT E YA A3} A

2 dFNMe F 8F9 HUYA E coli straing AME3IA T ob&e Z+ZHe] strain
H HAdA I 9o uEl enterotoxigenic E. coli (ETEC)el %3t= 5709 strain
(K88, K99, 0148, ACH5 % 059), enterohemorrhagic (EHEC) groupdl £ 3= 2719
strain (O157:H7 % C2), enteropathogenic (EPEC) group® &3+ E. coli 026 &
B3l HA  gdgc. sy B dF9AE  enteroinvasive (EIEC) %&
enteroaggregative (EaggEC) groupdl £3l: strain® AW

Figure 1 ol A 8& 7} strainE¢] 2-DE silver stained map3 E. coli O157H7 3¥
& o] &% immunoblot profileE& EoF3 Ut} ob&e FY straindl HE F 7t
A9 image°l w3l spot7te] FF E& Eold spot& otttk ETEC grouplA
¥ strain O590] & 22270¢] spot& 2-DE profiledl A et 713 22 spot+E Y
gion 1 tg&o g 0148 (210 spot), K8 3 ACHS5 (ZHZt 182 spot) whAl¥t e g
K99 (154 spot) strain®] iz oz 718 2L F9 spotZATE YEPUATH of& 8
immunoblot BA Aol YA spote] AFE 014894+ 917], K8BlX & 874,
K999 M= 8670, ACHSAI A& 6970 z@lxm 059 A+ 50709 spote #& & & 3l
At

EHEC group9 silver stained geldlA& C2 straing ¥ 247719 spotg& #2F& +
A3 OIS7:HT straindl A& 24770¢] spot& #F & 4 YAtk Immunobloti A o
ME C2 straindlAE 8379 &894 spotg 2@ O157:H7 straindl A& 75709 &
44 spotg #FF & & YU w4, EPEC group?! O26strain 2 156719 spot&
FAA 67712 FYA spotg #F T = JATL

°|5 E coli 2-DE mapE9lA, 15719 ¥% 94 spotdl thal 2z gel image°lA
o YA FLES AU (table 2).

2) E. coli &3 %4

ACH5 strainolAl= % 697]9] antigenic protein spot % 42702 spoto]l o3}
MALDI-TOF MS analysis® %3to] 2 o]§¢& ¥73 & + Itk 4d @qd&
groEL protein (spot #7), PEPCK (spot #13), D-ribose-binding PPP (spot #19),
EF-Tu (spot 29), Tryptophanase (spot #31) Dihydrolipoamide acetyltransferase



(spot #2), ProRS (spot #5), Aspartase (spots # 9, 10), Probable beta-ketoadipyl
CoA thiolase (spot #11), PK-1 (spot #14), IMPDH (spot #16), ATP synthase beta
chain (spot #18), NADP (spot #22), TdRPase (spot #23), GIPASE (spot #24),
Ferrichrome transport ATP-binding protein (spot #25), Enolase (spot #27),
Tryptophanase (spot #32), Acetate kinase (spots #34, 35), Serine methylase (spot
#38), TolB (spot #39), Phosphoglycerate kinase (spot #41), MMBP (spot #43),
Glycerophosphodiester phosphodiester (spot #45), PSAT (spot #46), FBP aldolase
(spot #47), EF-Ts (spot #6), Acetyl-coenzyme A carboxylase (spot #60),
GAPDH-A (spots #64, 65), UrdPase (spot #70), D-ribose-binding PPP (spot #72)FE
(spot #77, 78), DNA protection during starvation protein (spot #88), DMRL
synthase (spot #88), Protein H1 (spot #90), 50S ribosomal protein L9 (spot 92)
231 Carbon starvation proteinC (spot #34)o]}th. ©o]E F X & 5/¢ dwide o
€ straind profiledl M E #F & ¢ JdE FEILA spoto 2 FHFHYL UHR
Sl A EL ACHS strain o] g4 2de ¢ & YAk

E. coli K8 strain®] Z-$-olv F87719 spoto] &¢A spot 43719 antigenic
spoto] &A HAEH ©]EL& 60 kDa chaperonin (spot #8,44), Phosphoenolpyruvate
carboxykinase (spots #10,11,45), CTP synthase (spot #1247), ATP synthase beta
chain (spot #16,30,49), Prophage CP4-57 integrase (spot #19), Pyruvate kinase I
(spot #20), Fumarate hydratase class I (spots #22, 23, 24), TolB protein pecursor
(spot #25), Fumarate hydratase class 1 (spot #27), Aspartate ammonia-lyase (spot
#28), Ethanolamine ammonia-lyase (spot #29), Enolase (spot #31,38), KAS I (spot
#32), Aspartate ammonia-lyase (spot #33), Type I restriction enzyme EcoEl R
(spot #34), Phosphoglycerate kinase (spot #35), MMBP (spot #36), ClpB protein
(spot #37), EF-Tu (spot #39, 41), Bifunctional aspartokinase (spot #40),
Ethanolamine utilization protein eutE (spot #42), Transaldolase (spot #43),
Topoisomerase IV subunit B (spot #52), K88 fimbrial protein AB precursor (spot
#53), Transcription termination factor rho (spot #54), DNA protection during
starvation protein (spot #56), Anaerobic ribonucleoside-triphosphate reductase (spot
#60), Purine nucleoside phosphorylase (spot #62), PTS system, mannose-specific
IIAB (spot #71), N-acetylneuraminate lyase (spot #73), RRF(spot #79), & 1 50s
ribosomal protein L9 (spot #386) ©}%lt}.

K99 straindl A+ 86709] YA spot F 30709 spote] A HUT. olEL
HSP70 (spot #1), 30S ribosomal protein S1 (spot #2), ProRS (spots #3,4), Fumarate
reductase flavoprotein subunit (spot #7), groEL protein (spots #9,10), Aspartase
(spots #12,13), PEPCK (spot #16), PK-1 (spot #18), Glucans biosynthesis protein G
precursor (spot #20), Dihydrolipoamide dehydrogenase (spot #23), ATP synthase



alpha chain (spot #24) Cell division protein ftsZ (spot #25), NADP (spot #28),
6-phosphogluconate dehydrogenase, decarboxylating (spot #29), Phosphoglycerate
kinase (spot #30), MMBP (spot #31)), Enolase (spot #32), ASPAT(spot #35), KAS
I (spot #37), AKB ligase (spot #38) , Transaldolase B (spot #41), NADH (spot
No.), EF-Ts(spot No.) D-ribose-binding periplasmic protein  precursor,
R.EcoEl(spot No.), Colicin Ia protein(spot No.), =12} 32 EF-Tu(spot No.) °]%ith.

E. coli 0148 straindlAM T 91782 94 spotE FolA Glycerol metabolism
operon regulatory protein (spot #5), 30S ribosomal protein S1 (spot #9),
ATP-dependent Clp protease ATP-binding subunit clpA (spot #14), Aspartase
(spots #17,18), PK-1 (spot #21), TRXR (spot #46), ATP synthase alpha chain (spot
#22, 48), Dihydrolipoamide dehydrogenase (spot #24), ATP synthase beta chain
(spot #30), Tyrosine-protein kinase wzc (spot #58), AlaRS (spot #62), 1831
RNase HII (spot #3853} #2 duldo] disl A4S & & JAth

E. coli 059 straindl A= EF-G (spot #1), Phosphotransacetylase (spot #2), HSP70
(spot #4), 30S ribosomal protein S1 (spot #5), ProRS (spot 6)), groEL protein (spot
#8), MukF protein (spot #11), ATP synthase alpha chain(spot #14), NADH (spot
#16) 18131 EF-Tu (spot #22)° th3 ehdwjddmf & 5 UAATh.

E. coli strain O157:H7& HSP70 (spot #2), 30S ribosomal protein S1 (spot #3),
Dihydrolipoamide acetyltransferase (spot #4), ProRS(spot #5) , groEL protein {spot
#6), TF (spot #7), Aspartase (spot #8), Peptidase D (spot #10), PEPCK (spot #11),
Alkyl hydroperoxide reductase subunit F (spot #12), Glycerol-3-phosphate-binding
periplasmic protein precursor (spot #13), Mic protemn (spot #15), Fumarase (spot
#17), Glucans biosynthesis protein G precursor (spot #19), ATP synthase beta
chain (spot #20), GAD-beta (spot #21), ATP synthase alpha chain (spot #23),
TdRPase (spot25), NADP (spot26), Enolase (spots #27,28), EF-Tu (spots #29,30) ,
Phosphoglycerate kinase (spots #36,37), MMBP (spot #38), Protein E (spot #40),
Transaldolase A (spot #41), FBP aldolase (spot #42), Prophage CP4-57
integrase(spot #47), EF-Ts (spot #49), NADH (spot #52), DPGM (spot #58),
UPF0234 protein yaj@ (spot #72), DNA protection during starvation protein (spot
#73), Universal stress protein A (spot 80), 50S ribosomal protein L9 (spot #83), L
2] 3 EII-GLC (spot #39)9] tig 54 & & + AN

E. coli C2 straind A3 Aconitase 2 (spot #2), Aconitase 2(spot #4), Fumarate
reductase flavoprotein subunit (spot #7), GInRS (spot #12), Succinate
dehydrogenase flavoprotein subunit (spot #13), ProRS(spot #14) , Dihydrolipoamide
acetyltransferase (spot #15), Periplasmic oligopeptide-binding protein precursor
(spot  #20), PK-1(spot #21), PEPCK(spot #22), 2’,3'-cyclic-nucleotide



2'-phosphodiesterase precursor (spot #23), Alkyl hydroperoxide reductase subunit F
(spot #28), GAD-beta (spots #29, 32), ADP-heptose synthase (spot #30), Peptidase
D (spot #31), SHMT(spot #37), TolB protein precursor (spot #38), MMBP(spot
#45), PGM (spot #46), SSI8 (spot #74) Z¥]1l Quter-membrane protein yhbX
precursor (spot #80)3% #Z& @izl Eo] F3F H UL}

vtzleto 2 E. coli, 026 strain®l A+ Aconitase 2 (spot #1), EF-G (spots #2,3),
Fumarate reductase flavoprotein subunit (spot #4), ProRS (spot #9), PEPCK spot
#10,11), groEL protein (spot #13), iPGM (spot #14), Aspartase (spot #15), PGM
(spot #21), PK-1 (spot #25), ATP synthase alpha chain (spot #26,28),
Dihydrolipoamide dehydrogenase (spot #27), Glucans biosynthesis protein G
precursor (spot #29), Transcriptase alpha chain (spot #30), Phosphopentomutase
{spot #31) , Phosphopentomutase (spot #32), 6-phosphogluconate dehydrogenase
(spot #33), TdRPase (spot #34), NADP (spot #35), Enolase (spots #36,37), KAS 1II
(spot #41), Transcription termination factor rho (spot #45), MMBP (spot #47), FBP
aldolase (spot5l), TolB protein precursor (spot #53), KAS Ill(spot #55)), EF-Ts
(spot57), D-ribose-binding periplasmic protein precursor (spot #60), Spots
T26/PR37 (spot #62), GAPDH-A (spot #64), Stringent starvation protein A (spot
#66), ASPAT (spot #8), EllI-Man (spot #70), DPGM (spot #72), EIII-GLC (spot
#78), Ferric uptake regulation protein (spot #80), Protease Ti (spot #83) ¥
Ecotin precursor (spot #84)9} &L gl o] T4 HYTH



Figure 1. 2-DE map (a) and immunoblot profile (b) of E. coli ACH5. Samples of

60 ug of proteins were loaded on the 2-DE gel and proteins were stained with

silver nitrate. The pH range is shown on the top of each map.
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Figure 2.. 2-DE map (a) and immunoblot profile (b) of E. coli K88. Samples of 60
ug of proteins were loaded on the 2-DE gel and proteins were stained with silver

nitrate. The pH range is shown on the top of each map.



Figure 3. 2-DE map (a) and immunoblot profile (b) of E. coli K99. Samples of
60 ug of proteins were loaded on the 2-DE gel and proteins were stained with

silver nitrate. The pH range is shown on the top of each map.

Figure 4. 2-DE map (a) and immunoblot profile (b) of E. coli 0148. Samples of
60 ug of proteins were loaded on the 2-DE gel and proteins were stained with
silver nitrate. The pH range is shown on the top of each map.
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Figure 5. 2-DE map (a) and immunoblot profile (b) of E. coli ACHb5. Samples of
60 ug of proteins were loaded on the 2-DE gel and proteins were stained with

silver nitrate. The pH range is shown on the top of each map.
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Figure 6.. 2-DE map (a) and immunoblot profile (b) of E. coli K83. Samples of
60 ug of proteins were loaded on the 2-DE gel and proteins were stained with

silver nitrate. The pH range is shown on the top of each map



>N
A

Figure 7.. 2-DE map (a) and immunoblot profile (b) of E. coli C2. Samples of 60
ug of proteins were 1oad_ed on the 2-DE gel and proteins were stained with silver
nitrate. The pH range is shown on the top of each map.

Figure 8.. 2-DE map (a) and immunoblot profile (b) of E. coli 026. Samples of 60
ug of proteins were loaded on the 2-DE gel and proteins were stained with silver

nitrate. The pH range is shown on the top of each map.



Table 2. Antigenic protein spots of pathogeninic E. coli serogroups recognized by
E. coli O157'H7 antiserum.

ACH5 C2 K88 K99 0148  OI157:H7 026 059
CA SA CA SA CA SA CA SA CA SA CA SA CA SA CA SA
3 12 1 11 1 4 1 6 2 1 1 14 8§ 1 5

1
17 14 17 16 8 5 14 9 1 4 7 26 6 15 8 17
4 4 2 45 9 22 6 29 3 14 2 21 2 19 2 22
7 68 5 62 3 23 8 30 5 20 4 41 4 22 4 2
13 10 64 6 30 13 31 9 22 15 5 5 39 7 26
33 31 71 21 33 25 41 28 25 32 68 21 51 19 28
29 39 72 31 37 39 54 37 29 23 67 2 64 14 37
30 37 22 42 40 60 49 36 28 27 16 46
31 38 38 50 38 77 48 38 22 37 15 48
19 21 15 54 17 15 47 8 10 11 49
bl 53 46 55 50 39 62 38 42 31
49 54 44 57 48 58 65 48 40 30
67 82 83 58 &b 90 68 73 57 45
58 67 52 78 69 70 69 53 53 39
40 40 41 79 42 b3 73 29 28 27
80 81
34 86

CA common antigen

SA specific antigen

— 97 ~



Table 3. Common antigenic proteins of pathogenic E. coli strains identified on

peptide mass finger printing.

0157

Q
N
Q
I}
>

Protein name K88 K99 0148 ACHS 059

Aconitate hydratase 2

>
>
>

X
Aspartate ammonia-lyase

Aspartate aminotransferase

ATP synthase alpha chain

ATP synthase beta chain

Chaperone protein dnaK
Dihydrolipoamide dehydrogenase

DNA protection during starvation protein
D-ribose-binding periplasmic protein precursor
ENI-GLC

EIll-Man

Elongation factor G

Elongation factor Tu (EF-Tu)
Elongation factor Ts (EF-Ts)

Enolase

Enoyl-lacyl-carrier-protein] reductase
Fumarate hydratase class 1

Fumarate reductase flavo-protein
GAD-beta

GAPDH-A

Glucans biosynthesis protein

Isocitrate dehydrogenase

KAS I

MMRP

Phosphoenolpyruvate (ATP)
Phosphoglucomutase

Phosphoglycerate kinase

® ® < 0 0 0 < < 0 < OO0 0 0 < < < 0 < O 0 < 0 00
R N T S S - SRR I I IS B B B )
..xo.x.x.x><><><><><><><><><><..><:><><><.><
0 < 00 <~ 00 < 0 < 00000 < < 0 =< 000 00 < 0 x5
O < @ O O < < X X @ X R o oM oo o oM oM X M M X X oM X e
® <x 0 0 ® &6 0 00 < O < < 060 < 06 060 0 < 0 < < 00 0O

X @ X @ @ K X M X K X @ X @ X @ X @ X X @ X X @ K X O
I I T - - - T o B ISR IO B

Prolyl-tRNA synthetase

@® present
X not present



Cont. of table 3.

Protein name K88 K99 0148 ACH5 059 0}1577: c2 02
Pyruvate kinase I (PK-I) L J [ J X o X X ® o
Serine hydroxymethyltransferase X X X ® X X [ X
Thymidine phosphorylase X X X @ X X X o
TolB protein pecursor ® o X ] X X o o
Transaldose B o ® X X X X X X
Transcription termination o k X X X X X X { J
Type 1 restriction EcoEl R o o X X X X X X
6-phosphogluconate dehydrogenase X L ] X X X X X o
30S ribosomal protein Sl X ® o X o @ X X
50S ribosomal protein L9 o X X o X o X X
60 kDa chaperonin X [ X [ ® o X [

® present
X not present



Table 4. List of identified proteins of pathogenic E. coli by peptide mass finger
printing. A) K99, B) K99, C) 0148, D) ACH5, E) 059, F) 0O157:H7, G) C2 and H)
026.

A) K99
SND? Protein nz(t)c}:d i:j:::;: ;rcvt:; M:ZSE Species
peptid (%)

1 Chaperone protein dnaK 17 (28) 30.0 69116/4.8 5.78%¢+08 E. coli
2 30S ribosomal protein S1 8 (18) 180 61159/4.9 2.291e+04 E. coli
3 Prolyl-tRNA synthetase 14 (26) 27.0 63693/5.1 1594e+09 E. coli
4  Prolyl-tRNA synthetase 9 (12) 180 63693/5.1 2.892e+04 E. coli
7 Fumarate reductase flavoprotein subunit 11 (15)  23.0 65972/5.9 3.948e+06 E. coli
9 60 kDa chaperonin 24 (28) 430 57329/48 321le+12 E. coli
10 60 kDa chaperonin 9 (16) 200 57329/48 1.3%%e+04 E. coli
12 Aspartate ammonia-lyase (Aspartase 14 (20) 320 52357/5.2 6.573e+08 E. coli

13 Aspariate ammonia-lyase (Aspartase 16 (29) 360 52357/5.2 6.013e+09 E. coli
16 Phosphoenolpyruvate carboxykinase 6 (9 17.0 59644/55 5.052e+04 E. col6
18 Pyruvate kinase I (PK-1) 11 (19) 300 50730/5.8 3.629+05 E. coli
20 Glucans biosynthesis protein G precursor 7 (10) 160 57883/6.7 6920e+04 E. col6
23 Dihydrolipoamide dehydrogenase 6 (12) 160 50689/5.8 1521 E. coli
24 ATP synthase alpha chain 22 (33) 400 55223/5.8 3.527e+12 E. coli
25 Cell division protein ftsZ 15 (26) 540 40324/4.7 9.525e+10 E. coli
28 Isocitrate dehydrogenase 14 (21) 360 45757/5.2 3.135¢+08 E. coli
29 6-phosphogluconate dehydrogenase 11 (18) 250 51626/51 2.607e+07 E. coli
30 Phosphoglycerate kinase 10 (13) 31.0 41119/5.1 3.782¢+06 E. coli
31 MMBP 16 (23) 540 43388/55 8.127e+10 E. coli
32 Enolase 9 (23) 31.0 45655/53 6400e+06 E. coli
35 Aspartate aminotransferase 16 (22) 520 43574/55 1.258e+09 E. coli
37 KAS II 8 (11) 340 43046/57 437le+05 E. coli
38 2-amino-3-ketobutyrate coenzyme A ligase 11 (17) 31.0 43117/56 1.637e+06 E. coli
41 Transaldolase B 13 (25) 460 35220/5.1 2.378e+08 E. coli
?  Enoyl-[acyl-carrier-protein] reductase 4 (6) 250 27864/5.6 729 E. coli
? Elongation factor Ts (EF-Ts) 8(12) 270 30423/52 1.743e+04 E. coli
?  D-ribose-binding periplasmic protein 4 6) 170 30951/6.8 184 E. coli
?  Type 1 restriction enzyme EcoEl R protein 4 (6) 9.0 92628/53 1110 E. coli
?  Colicin Ia protein 4 (6) 70 69407/9.1 143 E. coli
?  Elongation factor Tu (EF-Tu) (P-43 7(9) 180 43314/5.3 1.437e+05 E. coli




B) K88

No. sentid % MW/pl score

7  Phosphoenolpyruvate carboxykinase (ATP) 7 (10) 200 59644/55 2063 E. col6
8  Phosphoenolpyruvate carboxykinase (ATP) 10 (9) 240 59644/55 8.686e+05 E. colb
9 CTP synthase 10 (12) 200  60375/56 1.170e+05 E. coli
10 Pyruvate kinase I (PK-1) 17 (21) 480  50730/5.8 1.319e+10 E. coli
11 Fumarate hydratase class I 7 (8) 190  60106/5.8 9.307e+04 E. coli
12  Fumarate hydratase class | 10 (12) 210  60106/59 2516e+05 E. coli
13 Ethanolamine ammonia-lyase heavy chain 8 (6) 18.0  49403/4.8 1.044e+04 E. coli
14 ATP synthase beta chain 157(22) 520 50326/49 1.30%e+11 E. coli
15 ATP synthase beta chain 25 (44) 700 50326/4.9 9.770e+16 E. coli
16 Aspartate ammonia-lyase 10 (14) 240 52357/62 1.830e+06 E. colt
17 Aspartate ammonia-lyase 11 (19) 220 52357/5.2 1.069e+05 E. coli
19 Bifunctional aspartokinase 4 (5) 70 89121/65 85 E coli
20  ClpB protein 8 (12) 13.0  95586/54 1590e+04 E. coli
21 Prophage CP4-57 integrase 15 (22) 520  46652/9.6 1347e+04 E. coli
23  Enolase 8 (12) 260 45655/5.3 9.716e+05 E. coli
24  Enolase 11 (21) 360 45655/5.3 4511e+07 E. coli
25 KASI 8 (12) 270 42614/53 8.056e+04 E. coli
26  Elongation factor Tu (EF-Tu) 19 (37) 540 43314/5.3 2.853e+12 E. coli
27 Elongation factor Tu (EF-Tu) 15 (34) 440  43314/53 3.288e+10 E. coli
29 Ethanolamine utilization protein eutE 5 (6) 16.0  49022/6.2 756 E. coli
30 Transcription termination factor rho 7 () 20  47005/6.8 5527e+04 E. coli
31  TolB protein precursor 6 (8) 19.0  45956/7.0 2.293e+04 E. coli
32  Type I restriction enzyme EcoEl R protein 10 (12) 150 92628/53 2054 E. coli
33  Phosphoglycerate kinase 11 (11) 420 41119/5.1 3.773e+06 E. coli
34 MMBP 8 (11) 250 43388/H5 2368 E. coli
35 MMBP 8 (11) 250 43388/55 2368 E coli
36 MMRBP 14 (21)  53.0 43388/55 1.015e+09 E. coli
39 FBP aldolase 6 (26) 200 3914855 1.108e+04 E. coli
40 Transaldolase B 77 260 35220/5.1 1.010e+05 E. coli
47 Malate dehydrogenase 9 (18) 420 32338/5.6 2.316e+06 E. coli
48 N-acetylneuraminate lyase 9 (19) 230 32594/56 3.790et05 E. coli
50 EII-Man 11 (23) 440 35048/5.7 7.765e+07 E. coli
52 Unknown protein from 2D-page 5(12) . 190 32666/59 1870 E. coli




cont. B)

No. of

Sequence

b:zt Protein matcl?ed coverage ;rsvfz MsciZ,VjE Species
_peptid 8

60  Anaerobic ribonucleoside-triphosphate 4 (6) 270 17446/6.9 133 E. coli
61  Purine nucleoside phosphorylase 7 (18) 330 25950/54 1.419e+04 E. coli
63 Hypothetical protein yieK 11 (14) 360 26021/5.7 1.601e+06 E. coli
64 Topoisomerase IV subunit B 7 (10) 150 70245/54 4809 E. coli
80 DNA protection during starvation protein 7 (12) 420 18695/5.7 3.682e+05 E. coli
81 Ribosome recycling factor 5(10) 400 20639/64 3218 E. coli
83 Unknown protein from 2D-page 79 52.0 15935/6.0 9.312e+04 E. coli
84  50S ribosomal protein L9 14 (18) 830 15769/6.2 3.594e+07 E. coli

C) 0148

- Protein et covmee T MOWSE

_peptid 98

930S ribosomal protein S1 11 (26) 300 61159/49 1.217e+05 E. coli
14  ATP-dependent Clp protease 9 (15) 170  84208/5.9 1.424e+04 E. coli
17  Aspartate ammonia-lyase 7 (13) 17.0 52357/5.2 1.850e+04 E. coli
18  Aspartate ammonia-lyase 11 (14) 320 52357/5.2 1.527e+06 E. coli
21 Pyruvate kinase I (PK-1) 8 (13) 270 50730/5.8 2.213e+05 E. coli
22 ATP synthase alpha chain 8 (17) 200 55223/58 1.856e+04 E. coli
24 Dihydrolipoamide . dehydrogenase 9 (12) 260 50689/5.8 5.423e+05 E. coli
30 ATP synthase beta chain 11 (23) 370 50326/49 2.371e+07 E. coli
45  Thioredoxin reductase (TRXR) E. coli
48 ATP synthase alpha chain 7 Ao 140  55223/5.8 2.181e+04 E. coli
58  Tyrosine-protein kinase wzc 15 (24) 240 79344/65 5.709e+05 E. coli
62 Alanyl-tRNA synthetase 18 (20) 270 96033/5.5 3.628¢t07 E. coi57
85 Ribonuclease HII (RNase HII 7 (10) 450 21466/7.1 3.565e+05 E. col57
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2 Dihydrolipcamide acetyltransferase 13 (25) 230 66097/5.1 6.976e+07 E. coli
5  Prolyl-tRNA synthetase 10 (14) 240 63693/5.1 9.304e+06 E. coli
7 60 kDa chaperonin 19 (31) 330 57329/48 9.101e+09 E. coli
9  Aspartate ammonia-lyase 4 (7) 100 52357/5.2 121 E. coli
10 Aspartate ammonia-lyase 11 (22) 240 52357/5.2 5910e+06 E. coli
11 Probable beta—ketoadipyl CoA thiolase 4(7) 9.0  42277/6.0 822 E. coli
13 Phosphoenolpyruvate carboxykinase 4 () 11.0  59644/55 277 E. coli
14  Pyruvate kinase I (PK-1) 10 (18)  31.0 50730/5.8 6.412e+05 E. coli
16  Inosine-5'-monophosphate dehydrogenase 21 (42) 290 52023/6.0 4.413e+15 E. coli
18 ATP synthase beta chain 21 (42) 59.0 50326/49 4.413e+15 E. coli
19 D-ribose-binding periplasmic protein precursor 9 (16) 41.0 30951/6.8 1.457e+05 E. coli
22 Isocitrate dehydrogenase 14 (20) 340 45757/5.2 3.847e+07 E. coli
2 Thymidine phosphorylase 8 (12) 220 47208/5.2 4.492e+04 E. coli
24  Glucose-1-phosphatase precursor 7 (12) 20.0 45683/55 3267 E. coli
25  Ferrichrome transport ATP-binding protein thuC 5 (8) 23.0 28887/68 1355 E. coli
27  Enolase 6 (11) 220 45655/5.3 2.415e+04 E. coli
29  Elongation factor Tu (EF-Tu) 7 (10) 19.0  43314/5.3 4.003e+04 E. coli
31  Tryptophanase 10 (22) 250 52774/59 1.132e+06 E. coli
32  Tryptophanase 15 (27) 320 52774/59 7.398e+08 E. coli
34  Acetate kinase 8 (15) 220 43291/58 1.835e+05 E. coli
35 Acetate kinase 8 (14) 300 43291/58 5.248e+06 E. coli
38  Serine hydroxymethyltransferase 10 (14) 330 45317/6.0 6.720e+05 E. coli
39 TolB protein precursor 7 (10) 19.0 45956/7.0 1.478¢+04 E. coli
41  Phosphoglycerate kinase 9 (15) 370 41119/5.1 7.619e+05 E. coli
43 MMBP 13 (24) 440 43388/5.5 3.950e+09 E. coli
45  Glycerophosphoryl diester phosphodiesterase 6 (12) 140 40844/54 2250 E. coli
46  Phosphoserine aminotransferase 5 (8) 19.0 39772/54 1184 E. col6
47  Fructose-bisphosphate aldolase class II 7 (11) 260 39148/55 6.487e+04 E. coli
56  Elongation factor Ts (EF-Ts) 11 (18) 440 30423/5.2 4.059et06 E. coli
60 Acetyl-coenzyme A carboxylase 9 (12) 350 35242/58 7.577e+04 E. coli
64 GAPDH-A 6 (8) 26.0 35533/66 7038 E. coli
65 GAPDH-A 9 (13) 310 35533/6.6 2.373e+05 E. coli
70  Uridine phosphorylase 6 (9 3.0  27159/5.8 2.917e+04 E. coli
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77  Superoxide dismutase [Fe] 5(8) 350 21266/56 1.423e+04 E. coli
78  Superoxide dismutase [Fe) 5(8) 350 21266/5.6 1.422e+04 E. coli
83 DNA protection during starvation protein 5 (7 26.0 18695/57 9513  E. coli
88  6,7-dimethyl-8-ribityllumazine synthase 4 (6) 280 16157/52 1508 E. coli
90 DNA-binding protein H-NS 5 (8) 450 15540/54 2471 E. coli
92 50S ribosomal protein L9 13 (26) 710 15769/62 3.190e+07 E. coli
94  Succinylornithine transaminase 5 (9) 100 43666/59 1013 E. coli

E) 059

S Protein et e T MO

_peptid (%)
2 Phosphate acetyltransferase 9 (14) 160 77173/5.3 6.243e+05 E. coli
4  Chaperone protein dnaK 14 (200 250 69116/4.8 2.030e+08 E. coii
530S ribosomal protein Sl 9 (14) 250 61159/49 4.341e+04 E. coli
6  Prolyl-tRNA synthetase 6 (11) 170 636583/5.1 6080 E. coli
8 60 kDa chaperonin 8 (12) 19.0 57329/4.8 582 E. coli
11 MukF protein (Killing factor kicB 5 () 19.0 50579/48 202 E. coli
14 ATP synthase alpha chain 16 (59) 290 55223/5.8 1.103et12 E. coli
16 NADH 7 (18) 180 5064059 9144  typhimu
rium

22 Elongation factor Tu (EF-Tu) 11 (19) 350 43314/5.3 6.150e+07 E. coli




F) O157:H7
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No. Protein maiched  coverage o o Species
peptid %)

3 30S ribosomal protein S1 14 (28) 31.0 61159/49 4.120e+06 E. coli
4  Dihydrolipoamide acetyltransferase 7 (11) 11.0  66097/5.1 6041 E. coli
5  Prolyl-tRNA synthetase 12 (20) 26.0 63693/5.1 5.689%+07 E. coli
6 60 kDa chaperonin 8 (15) 20.0 57329/4.8 2.35le+04 E. coli
7  Trigger factor (TF) 28 (46) 53.0 48193/48 2.135e+14 E. coli
8  Aspartate ammonia-lyase 8 (16) 200 52357/5.2 5.366e+0b E. coli
10 His dipeptidase 6 (9) 140 52916/52 5824 E. coli
11 Phosphoenolpyruvate carboxykinase 8 (14) 240 59644/55 7.921e+05 E. col6
12 Alkyl hydroperoxide reductase subunit F 10 (16) 29.0 56178/55 2.253e+07 E. coli
13 Glycerol-3-phosphate-binding periplasmic protein 5 (8) 7.0  48449/6.3 459 E. coli
15  Mic protein 4 (7) 190 44316/5.8 923 E. coli
17 Fumarate hydratase class I, anaerobic 7 (1) 150 60106/5.9 5779 E. coli
19 Glucans biosynthesis protein G precursor 5 (7) 11.0 57833/6.7 7377 E. col6
20 ATP synthase beta chain 21 (42) 560 50326/49 7.424e+15 E. coli
21  GAD-beta 10 (19) 23.0 52669/5.3 5974e+06 E. coli
23 ATP synthase alpha chain 10 (17) 220 55223/5.8 2.459¢+06 E. coli
25 Thymidine phosphorylase 14 (25) 430 47208/5.2 1.066e+09 E. coli
26 Isocitrate dehydrogenase 14 (24) 370 45757/5.2 2.059e+08 E. coli
27  Enolase 4 (7 140 45655/5.3 414 E. coli
28 Enolase 9 (15) 330 45655/5.3 9.492e+05 E. coli
29 Elongation factor Tu (EF-Tu 8 (11) 310 43314/53 1434e+06 E. coli
30 Elongation factor Tu (EF-Tu 14 (24) 39.0 43314/53 5.749+09 E. coli
36 Phosphoglycerate kinase 46 150 41119/5.1 206 E. coli
37 Phosphoglycerate kinase 12 27) 460 41119/51 1510e+08 E. coli
38 Maltose-binding periplasmic protein precursor 18 (26) 51.0 43388/55 8956e+1l E. coli
40 Protein E 10 (14) 270 40684/59 7.284e+06 E. coli
41  Transaldolase A 10 17y 310 35659/5.9 1.454e+07 E. coli
42 Fructose-bisphosphate aldolase class I 9 (16) 200 38110/6.2 6.058e+04 E. coli
47 Prophage CP4-57 integrase 5 (9 10.0  46652/9.6 1.738e+04 E. coli
49 Elongation factor Ts (EF-Ts) 16 (23) 510 30423/6.2 6.379%+10 E. coli
52  Enoyl-[acyl-carrier-protein] reductase 6 (12) 21.0 27864/5.6 9769 E. coli
58 PGAM 8 (16) 360 28557/5.8 3225e+05 E. coli
72  UPF0234 protein yajQ 6 (10) 430 19047/6.0 2079 E. coli
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80 Universal stress protein A 6 (12) 300 16067/5.1 4.726e+04 E. coli
83 50S ribosomal protein L9 12 (27) 670 15769/62 4.998e+06 E. coli
89 ENI-GLC 6 (8) 380 18251/47 5237e+04 E. coli

G) C2

ot Protein mares v O NOWSE

peptid %)
4  Fumarate reductase flavoprotein subunit 13 (24) 190 93499/6.2 2695+08 E. coli
7  Fumarate reductase flavoprotein subunit 13 (23) 270 65972/59 2922e+07 E. coli
12 Glutaminyl-tRNA synthetase 10 (13) 220 63510/598 2251e+05 il 57
13 Succinate dehydrogenase flavoprotein subﬁnit 13 (200 270 64422/58 6546e+08 E. coli
14  Prolyl-tRNA synthetase 16 (26) 330 63693/51 1654e+10 E. coli
15  Dihydrolipoamide acetyltransferase 11 (16) 21.0 66097/51 1.033e+06 E. coli
po Terplasmic - oligopeptide-binding - protein o (10 o030 o091 4248405 B coli
precursor
21  Pyruvate kinase I (PK-1) 12 (22) 310 50730/58 1571et07 E. coli
22 Phosphoenolpyruvate carboxykinase 9 (15) 220 59644/55 6.738e+05 E. col6
93 2',3'-cyclic-nucleotide 2'-phosphodiesterase 6 (10) 150  70833/55 4530 E coli
precursor

28  Alkyl hydroperoxide reductase subunit F 7 (10) 160 56178/55 2878  E. coli
29 GAD-beta 13 (17) 310 52669/53 5943e+08 E. coli
30 ADP-heptose synthase 9 (13) 270 5105153 1493e+06 E. coli
31 Aminoacyl-histidine dipeptidase 7 (10) 210 52916/52 3.195e+04 E. coli
32 GAD-beta 12 (23) 270 52669/53 1586e+08 E. coli
37  Serine hydroxymethyitransferase 16 (22) 420 45317/6.0 7.19%e+09 E. coli
38 TolB protein precursor 6 (10 16.0  45956/7.0 4.165e+04 E. coli
45 Maltose-binding periplasmic protein precursor 13 (22) 440 43388/55 1910e+08 E. coli
46  Phosphoglucomutase 4 (5) 150 58361/5.4 2907 E. coli
74  Alkyl hydroperoxide reductase C22 protein 8 (200 520 20762/5.0 2992e+05 E. coli
80 Outer-membrane protein yhbX precursor 4 (5) 80  60640/6.4 142 E. col57
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2 Elongation factor G 22 (34) 390 77582/52 207le+ldb E. coli
3 Elongation factor G 21 (30) 40.0 77582/5.2 9.162e+15 E. coli
4 Fumarate reductase flavoprotein subunit 11 (19 230 656972/69 2.256e+06 E. coli
9  Prolyl-tRNA synthetase 9 (16) 9 (16) 63693/5.1 4.045e+04 E. coli
10 Phosphoenolpyruvate carboxykinase 7 (13) 180 59644/55 3.113e+04 E. col6
11 Phosphoenolpyruvate carboxykinase 14 (22) 400 59644/55 2.215e+09 E. col6
13 60 kDa chaperonin 11 (20) 250 57329/48 6.777e+05 E. coli
14 Phosphoglyceromutase 9 (16) 280 56110/5.2 2.930e+06 5)11,57
15 Aspartate ammonia-lyase 6 (11) 16.0  52357/5.2 6141 E. coli
21 Phosphoglucomutase 17.0 17.0  58361/5.4 3636 E. coli
25 Pyruvate kinase I (PK-1) 15 (23) 420 50730/5.8 3.067e+08 E. coli
26  ATP synthase alpha chain 10 (18) 220 55223/58 7.102e+04 E. coli
27  Dihydrolipoamide dehydrogenase 8 (13) 22.0  50689/5.8 8472e+04 E. coli
28 A'TP synthase alpha chain 13 (19) 280 55223/5.8 1213e+09 E. coli
29  Glucans biosynthesis protein G precursor 7 (12) 19.0 57883/6.7 2.426e+04 E. coli
30 DNA-directed RNA polymerase alpha chain 11 (20) 33.0 36512/5.0 1.03le+t06 E. coli
31  Phosphopentomutase 8 (12) 290 44370/5.1 3.829e+04 E. coli
32  Phosphopentomutase 18 (37) 470 47208/5.2 1602e+12 E. coli
33 2;:::;?;;?1:[2“3“3 dehydrogenase, o7y 490 5148251 8819409 E. coli
34 Thymidine phosphorylase 18 (37) 470 47208/5.2 1.602e+12 E. coli
35 Isocitrate dehydrogenase 17 (25) 440 45757/5.2 7.312e+08 E. coli
36 Enolase 6 (9) 200 45665/5.3 3.38let04 E. coli
37 Enolase 9 (15) 310 45655/563 6.3%9%e+06 E. coli
41 KAS I 8 (12) - 320 43046/5.7 9.292e+05 E. coli
45 Transcription termination factor rho 11 17y 310 47005/68 2.711e+06 E. coli
47 Maltose-binding periplasmic protein precursor 16 (32) 520 43388/55 5.933et+10 E. coli
51  Fructose-bisphosphate aldolase class II 7 (9 230 82657/64 2.202e+05 E. coli
53  TolB protein precursor 9 (14) 260 45956/7.0 1.827e+06 E. coli
55 KAS III 7 (14) 340 33515/51 569%e+05 E. coli
57 Elongation factor Ts (EF-Ts) 12 (20) 450 30423/52 1.405e+08 E. coli
60 D-ribose-binding periplasmic protein precursor 7 (2) 37.0 30951/6.8 3.08le+04 E. coli
62 Unknown protein from 2D-page 7 (12) 220 32666/5.9 1.480e+04 E. coli
64 GAPDH-A 5 (8) 19.0  35533/6.6 4317  E coli




Cont. of H)

Spot . No. of = Sequence o in MOWSE
No. Protein matched  coverage  \rw/pl score Species
peptid (96)

68 Aspartate aminotransferase 8 (11) 290 43574/55 5.322e+05 E. coli
70 ENI-Man 13 (19) 350 35048/5.7 1.329e+09 E. coli
72  Phosphoglyceromutase 510 200 2857/58 1467  E. coli
78 ENI-GLC 5 (8) 30.0 18251/4.7 1.048e+04 E. coli
80 Ferric uptake regulation protein 5(0) 400 16795/5.7 5.087e+04 E. coli
83 Heat shock protein F21.5 5 (8} 32.0 23187/55 3.34%e+04 E. coii
84 Ecotin precursor 4 (6) 80 18165/6.6 507 E. col6




3. Strain specific $EH S o|-&3% E. coli strain 7te] 3344 gz vy

7} A=

e) [ [SARE)
U A, ?3 HK) 2 fRH)E Y

t}. o H?HFO] 7Ha 5 3FRL 2R
5o g ERE YrolAm 477 0FNE 180%, KPLL

=
10093, 1 %‘%v‘: #9 Aoy oA vl (D'Souza T, 2002).

AE=ol ol F AAHE F2 dWdd dFTE FEe g dojved 53 A=54
BolE diFdo] £%E Astd g RAFgozN ¥HS doio T #
&2l (Pili) ol K88, K99, 987P, F41%5 < 4717} 7bd &stvh. # YA didTd
39 & 0138, 0139, 0141, 01495l Hel7kA7F &delA glen, o] FF AHAAM &=
£8A4 iFFol F8 HAANZ AL o YFyTe] HAAE dodle v1de 9A
o]l Fadge I HAsA HYH dFT S wEA FAsY FSLE Gty
T AHAE &4& F1 olF AL FFEEZREY FEFFIE EFSA HA
Ade &4 7R, dFEY F4E HdozN HAE A dhi(Wong 5.,
2002).

B Ao s 5579 strain (K88, K99, 0148, 026 =8| O157:H7)ol g &3
38 ol g8 Az HSHE strain® immunoblotdte] I HFSAMS AW H G o
3 AR SFo} WAL AAAA Y Holo] diE] ZolE & UL AHelw ¢ U
of7} WA Ao} A whA 9 o) olgE 4 & AHolth ohgel Ho] U4
gl WA g JxAldE AHEEo A F Us Aojr

AR 2 gy

So

1) FAE

B AFoHE Ags $E2 2EH fd9 394 E coli straing g AHE A
©)5 F E coli strain K8, 026, K9 183 0148¢ AAtst ¥ nALday
gZHE Bofwol A&}, strains ACHS5, 059, C2 =831 O157:H7S 74 ddx
Sojstial SelnjAg SR 2% FolW AL AEeFth AEE FFE table
1ol At

N



Tablel. List of bacterial isolates used.

E. coli strains Origin Mode of Pathogenicity

K88 human ETEC

K99 human ETEC
ACH5 human ETEC
0148 human ETEC
059 human ETEC
O157:H7 cattle EHEC
C2 cattle EHEC

026 swine EPEC

2) ¥ ¥lg % 2-DE sample 4]

B E E coli strain®< Luria Bretani (LB) broth (Oxoid, Oxford, UK)E ©]&3}

W F3Gr. ZF strain®S FA9) 220g9 continuous shaking rotorE ©]-&3f 37T
oA 6AZFEL MFHAHT wWF F whdHo] 610 nmoA FBFEAZE 100 H=
2 zA 3 F AAEYNE o83 FAE FAS & olo] AFAA PBSE ol&
3t 33 dLoz AASYGY. HF F FAE 6M urea, 2M thiourea, 40mM Tris
a3 4% 3-[(3-cholamidopropyl)dimethylammonio]-1-propanesulfonate (CHAPS)7}t
48 lysis buffer2 A P8 5 5 13000 x g9 4ToHA 1A7F b 93 AH
AR F HF=ANE 353te dBE= BCA protein assay kit (Pierce Chemical Co.
Rockford, IL, USA)E ©]&3) @¥do AHAg 3t Uvxe 43 A7 A7t
Al -70CA A B3 shH

3) 2-DE%} immunoblot analysis

olAAH7GEE 3t A ©WA FHE sampled IM urea, 4% CHAPS, 0.4%
dithiothreitol (DTT), 0.5% IPG buffer (Amersham Bioscience, Uppsala, Sweden) =
2 1 0.002% bromophenol blueZt $+% rehydration buffer® ¥ % ¥ THA
2 & 73 s

SAHEDY (Isoelectric focusing; IEF)E Gorg % (200009 WHEE T83d
[PGphor System (Amersham Biosciences)® IPG strip (Immobiline Dry Strip,
pH4-7, 13 ¢cm from Amersham Biosciences)S o] &3t 4334t Ful® sample
2 A% program modeE ©]43te 20T HF 85,760 Vhrrt 2 wi7hA] A Al
Ak olgdy XY AV|FEHY o ¥ Folt IPG gel stripg 1% DTT7F &
¥ equilibration buffer (6M urea, 2% SDS, 30% glycerol, 50mM Tris-HCI, pH 8.8)
o} 1587 WS AF3 BA] FrbE 158 S DTTUAlA 25% iodoacetamide’t 37}



¥ equilibration bufferE o]&3a) W3 A7l & 125% SDS-PAGE slab gelS ©] &3
S S ANAZAG. o] @A phenol red G NBo| gele] ui=e] F& w7t
A Al AT

ImmunoblottingS $3] 2-DE gel&2 /¥ @M E spotE2 PVDF membrane
(Immobilon-PTM, 045 mm; Millipore, Billerica, USA)2.Z ©o]% AlHY. o]
membrane< 0.05% Tween-20°] ¥ PBS (PBS-T; pH 7.4)° 5% skim milk7}
g9 blocking buffer® o]&3s] 1A+ F<¢t A2 EE 4CoHA HAEE 8
A#HG. o]F PBS-TZ AAAALE AR F 5 FF7 dd&oz AuHL e E
coli FEAHE ZAANAY. AHLE FEH L E coli K8, K99, 0148 18 i 026
(Denka Seiken Co., Ltd, Chuo-ko, Tokyo, Japan) ® 0157:H7 (Difco Laboratories,
Detroit Michigan, USA) strain®] th3 &84 o]tk ol& AL 1550022 34
3ty Z}Z+ 9] strain o ©}g blotting © PVDF membraned} &-2o]A 1A7F 5 #
2 ARG e F AR HFHFAHE AXn o|¥dlE goat anti-rabbit IgG
conjugated HRP (Santa Cruz Biotechnology, Santa Cruz, USA)E 1:20000.2 3] 43
1A 28 A7 ¥ w9 AalE Enhanced Chemiluminescence (ECL, Amersham
Biosciences)-8 & o] &3] ¢olr gttt

4) Image £4]

AME o)A A7|AE gel?t immunoblotted spotSe Agfa Arcus 1200™ image
scanner (Agfa-Gevaert, Mortsel, Belgium)& o]-&3 txd3 43 Z4E image
= Phoretix™ 2D software (Nonlinear Dynamics, Newcastle, UK)E& ©] &34 w43t
Atk Gel® spot 9AE EAs7IYs 2D SDS-PAGE Standards (Bio-Rad,
Hercules, USA)E o] &34 2+7+¢] spote] Mr ¢ plE &A%

A gel® BE FEHY A F 50% acetonitrile®
M DTT/100 mM NHHCO;E o) g3&|A L&A 7t

NHHCO:Z o]-&3f #g A7) ¥ 50 mM NHHCO:Z A Hsx Al Adx AT
AxE gel 2ZHES A 50 mM NHHCO3,E ©] &3 A3 & b5 5 mM CaCle
9} 12,5 ng/ul®l sequence-grade®] porcine trypsin (Promega, Madison, USA)& # 7}
3te] jcedoll A 4587 W AlZth ¥ T RO AAE AAG Fo 37CAAN ¥
A e AR wS ¥ 5% formic acid 9 acetonitrileo] 1:1 (v/v)E FAE &

[e]
&
Yy uee A7l & A2de g45ta o= thA vacuum centrifugeE ©] 83}

P o
BN
>,
i)
o

Tryptic digest® 7% ¥ peptideE& % H%, acetonitrile 28] i trifluoroacetic acid



7V Z}zb 93522 FME 9 2 g ol&d AE-H A7l MALDI-TOF mass
spectrometry & $] % target preparation2 ¢8| solution-phase nitrocellulose 8-S
A L3t a-cyano-4-hydroxycinamic acid (40 mg/ml) ¢} nitrocellulose (20
mg/mDE Z7Zt acetoned] 9 AL isopropanolid} Yk o] &N internal
standard® 3 des-Arg-Bradykinin (monoisotopic mass, 904.4681) ¥} angiotensin
I (1296.6853)2 419} trypsin digestion® peptidedl %o} o] F £ 1 ulS target
plate?] circledl HZ& & T AXAIAY. Targeto] 9= sample spotE
Voyager-DE STR MALDI-TOF MS (PerSeptive Bio-systems, Franingham, USA)
7171&  ©]&3  peptide massE EAsAY. FAHY  datar  MS-FIT
(http://prospector.ucsf.edu) T2 1P Mascot (httpl//www.matrixscience.com)X 5
O¥-8 o]g3] National Center for Biotechnology Information (NCBD$€ protein
sequence databaseg #3389 dataminingdtd ™. ©]® mass tolerancet 50 ppm
o2 393z B 7A9 missed cleavage site®  JAsAC o1 H
carbamidomethylation of cysteines ¥} oxidation of methionine& protein modification

o A=A W BHerh
o A%

O157:H7 strain® %= 757019 94 spotg 2 & & UYon, K8BAA = 46
M, 02691 M 4174, 0148l &= 3570 glm KA & 31709 44 spotS #F
g & AU 4

ol #UA spot® F O157:H7 straindl A& 45709 specific FYLA spotS 2&
T YA ol F 249 @A S MALDI-TOF MS E4& 53 543 & & AN
g FAHE dWFEL HSP70 (spot #2), 30S ribosomal protein S1 (spot #3),
Dihydrolipoamide acetyltransferase (spot #4), ProRS (spot #5). Aspartase (spot #8),
Peptidase D (spot #10), PEPCK (spot #11), Alkyl hydroperoxide reductase subunit
F (spot #12),Glycerol-3-phosphate-binding periplasmic protein precursor (spot #13),
Mic protein (spot #15), Fumarase (spot #17) ATP synthase alpha chain (spot #23),
TdRPase (spot25), NADP (spot26), Enolase (spots #27,28), EF-Tu (spots #29,30),
Phosphoglycerate kinase (spots #36,), Protein E (spot #40), Transaldolase A (spot
#41), Prophage CP4-57 integrase (spot #47)NADH (spot #52) &3 UPF0234
protein yajQ (spot #72)°1%1t}h.

K88 strain A1+ 15 specific 394 spots 9719 @A T4 & & ANt F
e G¥AL 60 kDa chaperonin (spot #8,), CTP synthase (spot #12), Prophage
CP4-57 integrase(spot #19), Pyruvate kinase I (spot #20), Fumarate hydratase class
I (spots #22), KAS I (spot #32), Aspartate ammonia-lyase (spot #33), EF-Tu (spot



#39) 223 Ethanolamine utilization protein eutE (spot #42)°]31th.

0148 strainof A =6712 specific YA spotd e ATP-dependent Clp
protease ATP-binding subunit clpA (spot #14)& %A & + AN K9 = 026
strain A+ 3719 specific YA spot2 FS F YA olE FAA K9 A=
HSP70 (spot #1)& #& F 4oy 026 straindlAE olFARA=E 54 & 4+ {4
(table 1).

7
b

Figure 1.. 2-DE map (a) and immunoblot profile (b) of E. coli K88. Samples of 60
ug of proteins were loaded on the 2-DE gel and proteins were stained with silver

nitrate. Antigenic spots were recognized by K88 antiserum. The pH range is
shown on the top of each map.
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Figure 2.. 2-DE map (a) and immunoblot profile (b) of E. coli K99. Samples of 60
ug of proteins were loaded on the 2-DE gel and proteins were stained with silver
nitrate. Antigenic spots were recognized by K99 antiserum. The pH range is
shown on the top of each map.

Figure 3 . 2-DE map (a) and immunoblot profile (b) of E. coli 0148. Samples of
60 ug of proteins were loaded on the 2-DE gel and proteins were stained with
silver nitrate. Antigenic spots were recognized by 0148 antiserum. The pH range
is shown on the top of each map.



Figure 4. 2-DE map (a) and immunoblot profile (b) of E. coli O157:H7. Samples
of 60 ug of proteins were loaded on the 2-DE gel and proteins werestained with
silver nitrate. Antigenic spots were recognized by O0157:H7 antiserum. The pH
range is shown on the top of each map.
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Figure 5.. 2-DE map (a) and immunoblot profile (b) of E. coli O26. Samples of 60
ug of proteins were loaded on the 2-DE gel and proteins were stained with silver
nitrate. Antigenic spots were recognized by 026 antiserum. The pH range is
shown on the top of each map.



Table 1. Specific antigenic spots of pathogeninic E. coli serogroups recognized by
its respective strain specific antiserum.

K88 K99 0148 0O157:H7 026
5 1 1 2 30 12
7 3 31 16
8 11 7 4 34 18
12 11 5 36
14 14 8 39
19 15 9 40
20 10 41

22 11 44
26 12 45
32 13 47
33 14 50
38 15 51
39 16 52
42 17 53
45 18 59
22 60
23 65
24 66
25 67
26 71
27 72
28 75
29




Table 2. Common antigenic proteins of pathogenic E. coli serogroups by PMF and

reacted with its respective strain specific antise

=
&

Protein name K99 0148 OI157H7 026

Alkyl hydroperoxide RSF
Aspartase
Aspartate ammonia-lyase

X

L
=

ATP-dependent Clp protease
ATP synthase alpha chain
CTP synthase
Dihydrolipoamide dehydrogenase
Elongation factor Tu (EF-Tu)
Enolase

Ethanolamine ammonia-lyase
Fumarate hydratase class 1
Glycerol metabolism operon
Glyceol-3-PBPP

HSP70

KAS 1

Milc protein

NADP

NADH

PEPCK

Peptidase D

Prophage CP4-57 integrase
ProRs

Protein E

Pyruvate kinase I (PK-I)
TdRPase

UPF0234

30S ribosomal protein S1
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60 kDa chaperonin




24 Neospora caninum® T ZHE A7
1. N. caninum ¥ reference map A&
7F A8

Neospora caninum (N. caninum)& BAAANZW 7148 LFF o)t (Dubey, 1996 2
1999). o] Y5 1980 71X Toxoplasma gondii (T, gondii)®t E% % o] 5o
AAed 2 olfre B FggA, Ay 4EAd riQsdd. 23y N
caninum®] 5o|§ z2 83 tissue cyst formationi} FLA Zpolol| & T. gondii%t

3 A} (Bjerkas 9 Presthus, 1988; Dubey %, 1988).

HZ A F% Z £ ASEINME N aninumol #43 Abatel Fag
AAA deo] £4 BuHE3 Y} (Anderson 5, 1991; Dubey, 1999; Hur 5 1998;
Kasari & 1999; Kim %, 2002). A1E7kA N. caninumd] 213 ZFdA 2l A3 <l
Ao iz B A7t Hogou N cgninume AF @A i3t A7 AE
3 Aot N caninum 992 2@9 A7 AT o 9F9 AESHY dF
4 F 2, F4, 281 Hd4 S AFsted 22 A4e AFsEY F9 (Jungblut
5, 1999; Pennington %, 1997).

ozt H71FEW (2-DE)E ME, 3, F

Nd BES gHHo| FHSA B &
(1975) ¢ O'Farrell (1975)° 93] MU= o)A d¥d nfeo TARPHH
EAFMW)| miet dlAdg Rests Waozs o] Wys i As & XY
Holgle Gl AS 7HAgEn BT £ A "HAY. o] 71EE T gondii (Cohen
%, 2002; Dlugonska <, 2001; Geiber %, 1999), Fasciola hepatica (Jefferies %,
2000), Schistosoma japonicum (Kirinoki %, 1998), Ascaris suum (Kasuga-aoki %,
2000022 714 FE9 dido Ao Hol o]gHojem Ut

2 Aol M= 2-DEE ol 838t9 N. caninum 2 T, gondii tachyzoite®] T A&
2317198 HA3 sample AXWHS FEe1 2-DE +3XHL FYsuza I
or&28 E7Z7 N. caninum tachyzoites (KBA-2) 33838 o| €3l immunoblot
profile= #<lstnal gk},

0E 92 YERH AeEd2 @
= X

£

o AE g oy
D A 955

Ao AH&E N. caninum (KBA-2) 2 T. gondii (RH strain)& A&digu 9
Hoigt FEstud2 Ry 2 ol Ags



2) AgAU widxA 2 tachyzoitesd ¢4 #2

Y%  Africa green monkey kidney cell(Vero cell:CRL6318, ATCC, MD)ol} A
3-5¢ 7tFo 2 AY FAHZow, wixlE2E Minimum Essential Medium(a-MEM,
GIBCO BRL, Grand Island, NY, USA) medium supplemented with 109 Horse
serum, MEM vitamin solution, MEM essential amino acid solution, MEM
non-essential amino acid solution, 100unit/ml penicillin G, 100ul/ml streptomycin,
0251ng/ml amphotericin B(GIBCO BRL, Grand Island, NY, USA), 7.5% sodium
bicarbonate® #7}ste] AME3HATh vl 20L& 37T, 5% COE FASHA

D3] F2e 175cm” cell culture flaskol vero cello] 70-80% A X T&S A3}
15 BEFoR Ad HEF stHen, dFol T 40-50%7F AE W2 FEA
Hj kA Z 9} tachyzoitesE scrapingste] 94134 7851, 23—gauge$?} 27-gauge 5
A}71 2 back and forthdte] A EE FaAH AXY S48 4FS FAHY. o
£ 47T, 200 x g2 HOF Y48 3 S tachyzoites’7t L 8HH }6%931“% LA "HAA
A FEAE AAT g HENAZ A FF A A BHE JAAL 80%, 50%,
30% osmotic percoll solution 9ol FZ&x, 2000 x g oA 3087 LAsAch
osmotic percoll solution 80% <} 50% <& ZAAAAA =4 EEE tachyzoites EZ
pasture pipetS ©]-83to] 3431 PBSE 1500 x g ol A 587 33 AAHs, ¥F
TE ASS O AR A7 -70 Tl Bastdd

3) SDS-PAGE ¥ Western blot

5 x 107/m9] tachyzotesZ sonicator® 10% powerd]d 187+ H4F o&
SDS-PAGE sample buffer (Bio-Rad)& &3§3ti 100ColA 581k 7Hgstdith WA
H owe 129 SDS-polyacrylamide gelol well ¥ 20ulE loading 3tR 2™,
Laemmli®] o] w2} SDS-PAGEE F339 21, Coomassie Brilliant Blue
(CBB) R-2502.2 g% & 27 gy 235 #lsid.

SDS-PAGE3F geldlA 39 dwid R3S 7#E3d7] 939 PVDF membrane
(Immobilon-P, 0.45 mm; Millipore, Billerica, USA.) ol AAAIZI ¥ 5% skim milkE
7bste] ALol A 1A1ZF B9 blockinge 3¥th 1:11000.2 A E7 99 FF S
7bated 1AIZEE ZbEA AgeEA dkeE AR o 11,0002 A" Anti
rabbit-HRP conjugated IgGE 718 & 1A B¢ 7H A ABstdA weS A7),
AAg g ECL kitE ©] &3t deS& &8t

4) o] AZ1FES T A8 &4

< N. caninum 2 T gondii ¢ @92 F%& O’ Farrelld
= o, FvlE A2 100x9 40mM Tris-HCIE H7lbsti AA A A

9} 60T F2F%E olfdled F& 524 F3 #HAHF L& 338 #HEFP 1F sonicatorE



10% powerd| Al 1#2F A aF ot 500409 lysis buffer(7M urea/2M thiourea, 4%
CHAPS, 66mM DTT, 40mM Tris-HCl, 05% IPG buffer)& H7}std Q&oA 14
ZHEHEAIZL ohE 16,000 x g ol A 30237 YAHANA FEAL HFstn, 5d A4S
4 & Bradford & 835 dade AFsYet

5 ol M9 %
7}) First-dimension Isoelectric focusing(IEF)

IPGphor system& ©] &3t IEFE 33ttt Rrehydration buffer(6M urea/2M
thiourea, 4% CHAPS, 65mM DTT, 40mM Tris-HCl, 05% IPG buffer,
bromophenol blue)oll A HF Ag dwlAo] Faro] 8ugH A ZA I g IPGphore
strip holderdl] 100uE& 293 ¥ 7cm immobilized pH Gradient (IPG) stripg & £
HFEL A 87T AZHRA FEE cover fluid oilS 7F5tE ).

IEF 242 A577}F IPG stripd 50uA7F WA 455 stglon, 20T 2=zA0A
1473t rehydration & 500VelA 30%, 1,000V 302, 4500Vl A 10212t S48 A
% 45750Vhs7tA] IEFE 2 A &9tk [EF7F 49 IPG strip2 2349 SDS-PAGES

T35 A

) Second dimension SDS-PAGE

IEF7} 24 IPG stripe 1%(Y/,) DTTE #A7}8 equilibration buffer (1.5M
Tris-HCI, pH8.8, 6M urea, 30% glycerol, 2% SDS, bromophenol blue)d 1587+ gt
SAIZIL Al 4%(Y/v)9] iodoacetamide® #H 73 equilibration bufferol] 15%7F ¥hg
AlZl tg IPG stripg 12% acrylamide gel®l A©3¢] loading Al7]13 ¥ 27L&
low melting agarose gelg ¥F3¢th 15me 2@o=2 58 AME T 30mA= 93
Al#A bromophenol®] gel?] stgRo] =3 w7z MLt

6) IEF 2719 43

7A€ IEF 210& AFIF IPG strip? 507 YA ¥EE sgon, 20T €%
Z A 7A)Zt rehydration ¥ 30Vl A 7AIZY, 200VelA 2A17F 500Vl A 1A]3E,
1,000Vell Al 1A17F, 2,000Vl A 2A12F, 4500Vl A 10217 43t HE 56,000Vhs7t
2 IEF& 4AA &4

7 EegA

229 SDS-PAGEE vlA gelold @9ld spot2 HZE387] 98t ELgHL 3
At} Gel & A A (50% MeOH, 12% AcOH, 37% HCOH)Oo.2 &A1zt o} 1A
U= 50% EtOHO. 2 30837t 23] wrE A3 3}a, NaS0s-5HO 2 183 A7 34
o AAe] @ Geld 3% FHFE 20%3 3H AHstm AgNOsst 37% HCOH=Z 30

- -



E7F -2 A7l o8 NaxCOs937% HCOH=Z ZMA Ao @A Spotg ¢l 3 &
stop solution (50% MeOH, 12% AcOH)o. = wrAle =x3}¢ch

W3t A scanning 3 F AL olux] A4 ZZ I Phoretix 2D
program (Ver. 501) & o|&3dto] £33

9) In-gel digestion

ZodMA 23 gelel @A spotol e peptide A4S A3 e 2 W
© 2 in-gel digestion® Al 3}tk WA gel?] spot pattern¥ immunoblot spot
pattern$g A& H 23 F gelE Z=HFE 1087 23] A3 33l micropipette tipg ©|
£3to] BAJE @A spotel] thall FH Imme] gel 24E& AHH HIT 1.5mld
micro centrifuge tubed] &7tk AHEH gel 2742 A FHFZ 1587 23] 181
50%(v/v) acetonitle® 15%2F 2% AFA Foh AHF &9 A= EF AAY
1 gel Yol acetonitril® ¥ 1083 AR s 3t Ad e AdY. g538 H#A
T FAAZTAANNE 58 o4 FEE AAN e dxd gelxZE 10mM
DTT/100mM NHHCO; S #H7tsbo] 4587 4 X3le] peptide’t reduce™ =5 A2 &
th ol F A= A AL 55mM iodoacetamide/100mM NHHCO3E 30837 ¢dolA
A2 st peptide?t S-alkylate HEE A3k 2GS gel 2742 100mM
NH.HCO:;Z 1083t A H3l3 acetonitril & 1082 @FA71H oleldt #4E& 1M ¢
ARE FAXIZIANE 57D 258 gel 272 50mM NHHCO; 5mM
CaCl, 1811 125ng/ul® trypsin ©] Eo]E digestion buffer® 45%3F Ea-<rolA
)& sl gelo]9le] AR A= AAT F trypsin®] ST digestion buffer
10ulE H7He & 37T vid7)etol A 16A12E5 S WS AI2Ith, v g7le A whgo] Ed
gel 27+ 25mM NHHCO:& H7Hg & 1583 AXA 2k o] F acetonitril& tube
o] 9@ 1587 o AXNE A F peptide’t FHHA YE IS FAYRD @
W o] peptideE |2A1717] 98 5% formic acid$} acetonitrile] 1:1(v/v)Z FA€
£He Yol A2de FAGT FAE F5Ae Hopd FANFTIANIE ol &5
AEzAG,

3
A
®

10)  Matrix-assisted laser desorption ionization-time of flight mass
spectrometry(MALDI-TOF MS)E 93 Al 534

trypsin®.® 2 4¥ 7A%9 peptideZ pure water, acetonitril ZL# L tifluoroacetic
acid7} 935:2¢9] Hl &2 E3E AL 2ulE o] &3 H[oln 5T FEUAA =&t
H & & oS3 e Solution-phase nitrocellulose target W& ¢l &3t ANEE F
vl stk Q.95 matrixAZE 98 a-cyano-4-hydroxycinamic acid (HCCA; 40



mg/ml)¢} Nitrocellulose (20 mg/mDE Z+Zt acetoned] =91 % isopropanold &7
22y 2:1:19] dl&2 Me LA Internal calibrants$! des-Arg-Bradykinin®}
angiotensin [& & &9 A Ht ol2A HEAX matrix X2 A5 &4
1:19] ¥l&2 4ojlul 2 MALDI-TOF MS target platedl A% & AxAzith Z
ZA1Zl A2+ 5% formic acid ¢ pure waterE o] 83t Z+z AF3FE Az o
MALDI-TOF mass spectrometry #2418 2 A} &} t}.

.

dlo

11) MALDI-TOF MS ¢} database 74

AxE AEE 337 nm Nz UV laser7} #2&¥ Voyager-DE STR MALDI-TOF
mass spectrometer (PerSeptive Bio-systems, Franingham, NA, USA)E ©]§3to &
314} Parent ion massE positive ion mode®} 20 kVe] accelerationg voltage,
76%2] grid voltage, 0.01% 9 quide wire voltage 28] 3. 150ns®] delay timel.& %
AE reflectron/delayed extraction modeZ &A1& 9tt. TOF analyzer9 pressure:
8 2e-07 ton©] At} Mass spectra ¥ 12839 laser pulses® targeting® ion
signals®] F&& Adste F53ct =9 parent mass spectrae ¥E 7|
% 27019 internal calibration?! des—Arg-Bradykinin peak (m/z 904.4681)%}
angiotensin I peak (m/z 1296.6853)8 ©]&3la mass spectragE =EAN FI,
Monoisotopic peptide massest 800-2,500 Da$] mass HY A2 F 53} database
B9 3o, dwlAol peptide mass fingerprintinge $ 8 search program$!
MS-FIT (http://prospedtor.ucsf.edw/ucsthtmld.0/msfithtm)E o83t B3t}
Ao EHE 7]F O E protein sequence database® NCBI databaseZ AHE-319 09
molecular mass®] FHAYYE= 1 oA 100 kDaleZ AP ew EE isoelectric
points& AM&3TH mass tolerances= * 50 ppm &3 3709] missed cleavage
site= 3 &3ATk  cysteines & carbamidomethylation dRow  ddEE
modifications2  oxidation of methionine 3 acrylamide-modified cysteine®] 74-$%
FzsrH o

ot A7

®

1) N. cgninum tachtzoite &4 &4 &

Neospora caninum tachyzoite?] 9L #HZE37] 98 SDS-PAGE# immuno
blotS 33 A3 80 kDadllA 12kDa HHolA 9719 F3d £ 3e AEadv A
H F3Y B3 80, 65, 48, 43, 38, 29, 25, 21-19, 17-12 kDa ]t}

]



Figure 1. SDS-PAGE (A) and it's immunobloting (B)
profile of N. caninum tachizoites. N. caninum was
cultivated with Vero cells and then purified using
Percoll gradient, and separated by SDS-PAGE, on the
other hand, the separated proteins transferred to
1.8 nitrocellulose paper were incubated with rabbit

antiserum specific for N. caninum.

2) IEF Z7d W& 2-DE #+3

N. caninum 2-DE map 243& $1% A9 IEF 21& 7317 ¢ste ojxd A
Al IEFe] 27& 45,750 Vhr 2743 56,000 kVh 2022 F43to o2
TS % 27 56000 Vhr 2204 of & o9 spotd HEZ T+ AT
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Figure 2. Comparision of different IEF conditions for N. caninum ; (A) A total of
144 spots were detected on 2-DE image by 45,750 Vhrs condition and (B) A total
of 177 spots were detected on 2-DE image by 57,000 Vhrs conditon. Gels were

stained with silver nitrate, and spots were detected using Phoretix 2D software



3) ojatd M7 & A7 Az W
N. caninum tachyzoiteol] ™3t 2-
Azdto] olxd A7 EL A
o2 ™ urea/2M thio urea’} 3§

WA spotd AEYL & YUtk

o}

mape A/43st7] $isted 37FA WHoR A
Z= Z‘é—"J} dA71E ol&dtd AFE A4
i) uffer2 A2 A RN 7M1 H2
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Figure 3. 2-DE image of N. caninum ; (A)A total of 172 spots were detected on
2-DE image by freezing and thawing and 9.5M lysis buffer. (B) A total of 194
spots were detected by sonication and 9.5M urea lysis buffer. (C) A total of 251
spots were detected by sonication and 7M urea/2M thiourea lysis buffer. Gels
were stained with silver nitrate, and spots were detected using Phoretix 2D

software

Table 1. Comparison of 2-DE sample preparation methods on the basis of spot numbers observed on
§Iversta‘mdgplsﬂemma-dq:dsuasompleizedvihnneﬁxmmsoﬂvae.

sarmple preparation Sonication &
methods Freezing & thawing Sonication &9.5M Urea 2MThioura plus 7M Urea
IPG strip pH310 pHa7 pH3-10 pHa7 pH310 pHa7
. st | 2 | w2 | 24 517 w3

4) Neospora caninumd] W3 antigen map®] 2HA
a9 3904 B+ nke} o] AWbAQl antigen spotd 36 kDa Bt E& Lo B ¥



st g ern (spot 5774A), FLE BAFE HAGEE 77 02 pl & vehy
AT,

pl 4-7 Alole] EYPEFeol EAS AwrEW spot 16-19(pl 52-53)= 65 kDa
antigen spoto.Z A4S YelHA Spot 27-35 HA] 63-61 kDa Atold, 281
pI 46-57° ZA A& vERE 5SS MRz AU

S Ao Z spote 2 YEMG spot 61 2-DE immuno blotting image 4

]/\1 rabbit immune serumo°l] 723 A YHrSS HPgow IA A3 Y 9 B
<l spot 16, 17, 19, 42, 54, 61, 64 °] g},

I-DE immuno blotting image(Fig. 1)ollA] #<1¢t antigen bands$} &Y 4
£ 7FA & antigen spots< spot 9(80 kDa), spot 15, 16, 17, 18, 19 (65 kDa), spot 37
(55 kDa), spot 43 (48 kDa), spot 48 (43 kDa), spot 50 (40 kDa), spot 53, 54 (38
kDa), spot 59 (33 kDa), spot 60, 61, 62 (29 kDa), spot 64 (15 kDa) ©]%1 2%, spot
42 (51 kDa)© 2-DE immuno bloting image oA+ 73 3998 Hg oy 1-DE
immuno bloting imageol] A &< & 4= gigUvh

Pl a5 5.1 5.6 6.06.6 4.8 5.1 5.6 6066
| ] } ] 1 i | U t 1
kDa s S R R s S S
1:11‘ ¥ W
76.9— u\.j NIV %u -
662~ \Qg\& 3 37
‘”"2. 2“)& .
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36.0—
31.0—
215~
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Figure. 4. 2-DE image (A) and its immublotting image (B) of N. caninum. A
total of 335 spots were detected on 2-DE image but 64 of 335 were identified as
antigenic spots on ECL image using rabbit antiserum specific for N. caninum. A
number of large antigenic spots (61 and 64) were observed, at the same time, a
series of antigenic spots having similar molecular weight (65 kDa) but different pl

values (spot 16-19) were also found on the immnoblotting image.
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5) Neospora caninum tachyzoite®] 3t o¥izd 4

pH 4-7 IPG strips (13cm)& o] £ &% o|xd AZ|Fgs A F 10009 29
A spotell WaMA peptide 4% 98] in-gel digestiondt¥ MALDI-TOF MS3<
peptide mass fingerprintingE A8t & 39709 ¥ spotd 21758 MEGHE
g9id FHE vt 99 spot o uid gelde ¢Xe HEEL 1Y 5 gy
® 2.9 2o

pH 3-10 IPG strips (13cm)& ©o]€3] pH 4-7 IPG stips (13cm)olli= 1+ 25709
A spot& EA8EA 4709 spotS FAHIAL oo Wik AAE 1¥ 6.7 B2
S gpdg=g

|
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Figure 5. Identification of some proteins from N. caninum with MALDI-TOF MS
after 2-DE using pH 4-7 IPG strips, gel were stained with CBB G-250
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Figure. 6. Identification of some proteins from N. caminum with MALDI-TOF MS
after 2-DE using pH 3-10 IPG strips, gel were stained with silver nitrate



Table 2. List of identified proteins of N. caninum

No.

Seq.

Spot . Mr(Da Mr(Da MOWSE .

No. Protein name m;){ch ((:%v) /pl a)) /;I ) Score Species

1  Cablmodulin-domain protein kinase 2 4 12 58301/6.2 96505/5.93 122 T. gondii
2 Calmodulin-domain protein kinase 5 10 55250/5.7 96354/5.90 337 E. tenelld®
3 Cell mv‘sf§m3¥§éi§r°‘eln 3 13 17 90872/49 84504/502 3.944e+006 P. yoelii®
4 Heat shock protein 90 7 12 89194/50 79015512 889  C parvum®
5 Heat shock protein 70 5 10 70627/5.2 65366/5.01 320 T. gondii
6 Heat shock protein 70 13 22 70627/52 68612/497 6520e+004 T. gondii
7 Heat shock protein 70 12 23 70627/5.2 67105/491 2.054et005 T. gondii
8 Heat shock protein 70 11 23 70627/52 68009/4.88 1.371e+005 T. gondii
9 Subtilisin-like serin protease 4 93195/5.4 68009/5.74 152 N. caninum
10 Subtilisin-like serin protease 5 9 93195/54 65641/5.73 606 N. caninum
11 NTPase 13 23 68688/5.4 62636/5.51 1.169e+007 N. aaninum
12 NTPase 13 20 68688/5.4 62496/558 1.208e+007 N. caninum
13 Heat shock protein 60 15 30 61014/58 60330/539 1.766et006 T. gondii
14 Pyruvate kinase 9 15 57530/6.0 58723/584 9.919¢+005 7. gondii
15 Pyruvate kinase 7 22 57530/6.0 58304/5.77 8.102et004 T. gondii

NeMIC-1(microneme associated .
16 . 13 31 49159/48 5508%/4.76 1.342e+007 N. caninum
protein)
17 Tubulin -chain 20 32 50060/4.7 53412/4.72 2.031e+010 T. gondii
18 Tubulin ~chain 9 25 50114/5.0 53761/4.97 2.209e+004 T. gondii
19 Tubulin -chain 10 27 50114/50 52923/499 1.002e+006 T. gondii
20 Tubulin -chain 13 29 50114/5.0 52504/5.06 1.229¢+006 T. gondii
21  Putative protein disulfide isomerase 6 17 52802/5.1 52224/5.00 772 T. gondii
22  Putative protein disulfide isomerase 9 27 52802/5.1 52224/5.04 5630 T. gondii
23 Enolase 7 20 48291/57 52504/5.36 8888 T. gondii
24 Enolase 7 24 48291/5.7 52154/549 5611e+004 T. gondii
25 Enolase 7 19  48201/57 51945/559 4.096e+004 T. gondii
% Eukaryotic translation inhibition 6 17 46674/54 4 4 704 T gondii
factor 4A
27 Actin 4 13 41908/5.0 44398/4.88 135 T. gondii
28 Actin 9 33 41908/5.0 44328/494 7.122¢+004 T. gondii
29 Actin 12 34 41908/5.0 44467/499 1.891e+007 T. gondii
30 Fructose-1,6-bisphosphatase 8 23 423986.1 43699/530 1.820et004 T. gondii
31 Actin 9 29 41908/5.0 37759/5.09 1.250e+005 7. gondii
32 Lactate dehydrogenase 4 24 35549/6.0 37938/5.61 952 T. gondii
33 Lactate dehydrogenase 13 51 35549/6.0 38010/6.77 1.250e+005 7. gondii’
34 Serine-threonine phosophatase 6 16 36817/54 35958/5.37 754 T. gondii
35 14-3-3 protein homologue 7 26 30698/4.7 33771/4.51 405 T. gondii
36 14-3-3 protein homologue 9 34 30650/4.8 33604/4.55 1318 N. caninum
37 14-3-3 protein homologue 11 32 30650/4.8 33688/4.59 5896 N.caninum
38 NCDGI1(Antigen NC4.1) 6 33 22495/4.6 32583/4.36 1.055e+004 N. caninum
39 GRA2 protein 8 36 22418/86 28689/5.60 3.095e+004 N. caninum
40 GRA1 6 40 17797/46 23047/4.33 1.365e+004 N. caninum
41 ELONGATION FACTOR 1-ALPHA 6 14 48162/89 NT 1081 C. parvum
42 Glyceradehyde-3-phosphate 7 % 3662068 NT  2255¢+004 T. gondii
dehydrogenase
43 20k cyclophilin 8 20 38125/9.0 NT 955 T. gondii

a) Eimeria tenella;, b)plasmodium yoeii; ¢) Cryptosporidium parvum



1A

6) T. gondii tachyzoiteo] g Gz T3

pH 4-7 IPG strips (13cm)& o] &3] 8% ojx4d AV|dF A F 48/ o2
spotol tH&l A peptide #2418 Y& in-gel digestiond ¥ MALDI-TOF MS3l4
peptide mass fingerprinting® A A3, & 8749 Az og alza pAd 9l
9] spotdll sl & AT (Fig. 6 7 Table 3).
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Figure 3. Identification of 9 protein spots equivalent to 8 proteins of T. gondii
tachyzoites after 2-DE followed by PMF with MALDI-TOF MS.



Table 4. List of proteins identified on the 2-DE map of T. gondii tachyzoites after 2-DE and MALDI-TOF MS analysis

No. of  Sequence

Protein name Spot match coverage Theoretical - MOWSE  Accession Speciesa)
no. Deptides %) Mr(Da)/pl score number

Heat shock protein 70 precursor 1 10 21 73254/5.2  2.485e+003 6682359 T. gondii
Heat shock protein 70 2 12 25 72293/5.1  3.255e+006 3850197M © T. gondii
Tubulin beta chaina) 3 12 28 50060/4.7 7.228¢+005 135499M T, gondii

11 27 49954/4.8  1.464e+005 21542248M E. tenella

Enolase 4 12 32 48291/57  1.600e+007 12619316 T. gondii

Putative protein disulfide isomerase 6 10 24 52802/5.1 1.987e+004 14494995M T gondii
Actin 7 9 32 41908/5.0 5.966e+003 1703160M T. gondii

Lactate dehydrogenase 8 9 46 35549/6.0  3.080e+005 1695772 T. gondii
7 23 30650/4.8 822 3023191IM  N. caninum

Dense granule protein 7 precursor 10 6 26 25858/51 1208e+004 3023908M T gondii

(Protein GRA 7)

a) T. gondii: Toxoplasma gondii E. tenella: Eimeria tenella N. caninum: Neospora caninum
b) The protein was identified as the same protein from different species database by PMF.



2. N. caninum 394 993 74

7t M E

ezl Jas FE 47 A% $He adAQ A5AY ool ofF
MeEe R &L AFo|m Z(Dubey, 1999; Andrianarivo %., 2000; Kritzner .,
2002) FAAzol day FJAASAGAN B o HASA 8F7Hex o
(Atkinson ., 2000). 2 FF9 EATH Ado] 22X E A3 L7150
2.3 99} (Bjorkman 3} Uggla, 1999; Atkinson %. 2000; Jenkins %., 2002). ol&
H2HE A N cgninum 9] g 3% delFEd] 13 & N caninum 34
o A%, ZAE 7% A FoF FRE olFAAE FA4FH A FEY H=T
S 4#EF+ IgG avidity ELISAE A9stnEs e AAoltd (Bjorkman 5., 1999;
Schares &., 2002; Bjorkman, 2003; Sager H, 2003).

AANA N. aaninum 29l & &F9 AHY HAo] g AvE AT A
olth, a¥Y N. caninumst 2L HABIAEFFS T gondii o i3 AR HHe
BEaE vz & FHolgle Hojrh dwtyoz Fgoe] dojutd AWl A uisf ol
NNHE IgGE 19 ¥F =2 YeEUA o} (Tizard, 1996). F2 ZH 5o IgG
T EE AEF 1-2 weekstlo]l JEIYA Ha o]F 1-2€ Yol H1EFFEE e
UA @ F ZasA =9 g4 EF o niFolyrt EA&A €@d (Thulliez 5.,
1986; Verhofstede 5., 1988). IgM< IgGs} Hlusdle ZAAF F 48 dFo veu
i o)F F AlEAE=A HEo|tt (Montoya, 2002). 34 T. gondii ZFAE Sol
IgM band’t %7] F4799 $8 marker 7} 8 £ dda <8 x Yot (Decoster
5., 1988). 2y 22 FHdNs 34 T gondii 5°) IgM G7p7F 447 E7dA =
o4& HEe 37t Ql71= @) (Liesenfeld 5., 1997). & €9 IgM ©] J1 4%
4 F 129 A ASHes #F @ A= 9 (Bobic ¥, 1991). IgAT T. gondii
o] dleol FA7ZEH Frote Az (Stepick-Biek %., 1990; Takahashi # Rossi,
19994 & #A2H 49%F 6/0¥8 o)l &A% g ot (Francis # Joynson, 1993;
Gorgievski-Hrisoho 5., 1996). 8% IgEel H&& A9 x71ZHA7], Adzad
Fol aEm AAHAY EAEAFA WAZYge HA oUclzRE FFEH
(Pinon 5., 1990; Wong 5., 1993). o}23 IgEt R34 cervical adenopathies &4}
NAME BFP}. O B33t IgEe IgA 9 IgM3 v¥ug e iiri=
A3 ot AFe ZPAZEY indicator® THF A (Villena 5., 1999). $i2S A
Y ATARELS WIS ZEY class® dAte JdY BoAS VAL €801
vexxeige HWAEE LoREHE BE =29 UsE AAE Fx Ao
(Ashburn %., 1998).

N. caninum® 94 duldo] g A7 22 d7AE A BRuxojexn
At 28V o] Z#+E 1-DE immunoblot profiles] th3k B3 ¥olAu (Barta 3%



Dubey, 1992; Bjerks 5., 1994; Harkins D, %., 1998) 43 2-DEE Al&sidgt=
Foo FIAE AMEHAE FRAATH (Heckeroth T, 2000 Lee F., 2003). o7t
AG7A = & N. caninum 38 E o8 4 AQI2EH class® ITE oHF o
FolAA] okt g B AFolME proteomicsE ol &3] & IgM, IgE, IgA 1
23 IgGoll AHHAXE N. coninum 94 @A & FH o€ & ARAA
of od WY wrge] Axg AHrel FZHA & ARANM N caninumel A
AR dggo|71 AL dotr A st

SNE ER- T

D A AFF

A Y95 F 5 KBA2-straing ©] €3t XA, tachyzoite &5 #8 I8
conventioan! SDS-PAGE (1-DE)% 2-DEE 98 sample AZxE 4A 49 3 &3
LA TP =HAFH .

2) ¥R At

Holstein® 4% 15& olg3tgoen 9% 1x10° /el N. acaninum tachyzoite®
AT St AFAFEANALH 2E 13FA HS AFHsA APA A FA
o 7HAEA Y N caninum 97He 2EIFIAY IFATIE o83t F35Ah
ANAE ¥ 1 47tE ASS G AHE A71A-20 Coll Raso

3) 1-DE ¥ 2-DE

1-DEE 10% SDS-PAGE gel& o]&3%1, 2-DET pH 4-7 IPG strip
(Immobiline DryStrip, 0.5%x3x130mm; Amersharm Bioscience)& o} &3t &M Add
g FANE FP=o Hol

3) Immunoblot ¥4

Immunoblot2 $A AHE Wao] okzrel WIE Fo ANFHUT AFTFIAA
&2 N. aminum FEHE HEAY 98 Z47Ze] & AYIZEUEE So4S& AW
HRP7} conjugation® anti-bovine IgG, IgM, ¥ IgA (Jackson ImmunoResearch
Laboratories, West Grove, PA)E 1:20002.8 3AAA 1A F¢ 93 A IgE
specific 394 d¥ASE HA3r] YA 1140 314¥ mouse anti-bovine IgE
monoclonal antibody (Thatcher ¢+ Gershwin, 1988)& o]&38A 1A AL ¥
TBS-T buffer (20 mM Tris, 500 mM NaCl, 0.05% v/v Tween 20, pH 74)& °]&
& 338 A & oA 1:2000 314§ HRP7} conjugattion® goat anti-mouse IgG
(Jackson ImmunoResearch Laboratories)& ©}&3} 1413t %<t re-incubation 3H%iTh.



Probe® PVDF membrane® ECL™ kit (Amersham Bioscience, Uppsala, Sweden)<
o] &3 visualizationd} g th.

4) Image £4

dME o]xAM7|9% gel? immunoblotted spotS Agfa Arcus 1200™ image
scanner (Agfa-Gevaert, Mortsel, Belgium)Z o]&3 x93} 3 =4 ¥ image
¥ Phoretix™ 2D software (Nonlinear Dynamics, Newcastle, UK)& o] &84 323}
A Gel®l spot 9AE EAs7IYs) 2D SDS-PAGE Standards (Bio-Rad,
Hercules, USA)E o]&8)A Ztzt2] spote] Mr ¢ plE A3t

5) AHFEAVE o] &3 Ut F4
#A e G A spotEL A gel2 FE F2Ho] A F 50% acetonitrile2
AH & F Az A 10 mM DTT/100 mM NHHCO:E o &34 A-LoA 7}
ZZve2 Al Aol ¢gAdA 55 mM iodoacetamide/100 mM
NHHCO:E o] &3 w3 A7 ¥ 50 mM NHHCOsZ A stz Al Az AF
Ax49 gel 2452 Al 50 mM NHHCO;E ol &3 A3t & g 5 mM CaCl
9} 12.5 ng/ul9] sequence-grade?] porcine trypsin (Promega, Madison, USA)-& H7}
o] icedol A 4587 W8 AFT g T AR AFe AAG Fo 3VTCAA W
e A W8 & 5% formic acid 9} acetonitrileo] 1:11 (v/v)ZE 3Ad &4
Y ukee A7 & A=de 3453 ole thA] vacuum centrifugeE ©] &35t
Az A A
Tryptic digest® Z=Z¥ peptideE2 3 F%, acetonitrile 18] 3 trifluoroacetic acid
7V Zbzh 93522 M| & 2 ulE ol &3 AR{ A7l MALDI-TOF mass
spectrometryE 93 target preparation® $18] solution-phase nitrocellulose 42
H 8359, a-cyano-4-hydroxycinamic acid (40 mg/ml) < nitrocellulose (20
mg/m)E ZtZ} acetone®l %9 AL isopropanold HAth o] &M internal
standard® 98] des-Arg-Bradykinin (monoisotopic mass, 904.4681) #} angiotensin
I (1296.6853)% 43°] trypsin digestion® peptided] ¥l ¢] 5 &4 1 ul& target
plate®] circledl HAH F F AZFAFHY. Targetdl UE sample spotES
Voyager-DE STR MALDI-TOF MS (PerSeptive Bio-systems, Franingham, USA)
71718 o]83 peptide massE SAHI}IY. FAHE datav  MS-FIT
(http://prospector.ucsf.edu) ZZ21¥3 Mascot (http://www.matrixscience.com)3= 2
a2¥E o]g3] National Center for Biotechnology Information (NCBD®] protein
sequence database® 39 dataminingdt . o] mass tolerancex 150 ppm
o2 93 /M 7tAe  missed cleavage sitee AR AT o&d

carbamidomethylation of cysteines ¥ oxidation of methionine-& protein modification

tlo 2



o AAzA AL HA
. Az

1) 1-DE immunoblot 2%}
N. caninum tachyzoites lysateZ ©]&3 1-DE immunoblot 23 % 14, 10, 3 18]

o 709 94 bandEL 27 bovine IgM, IgE, IgA 1832 IgG immunoblot
profiled = #& & = AU (Fig. 1). 79 ¢ 46 kDa bandE2 bovine IgM (band
3, 9), IgE (band 15, 18) 28] IgG (band 27, 31) profiled] X TFHoz #HFA &
T ANk 69, 61 283 41 kDa bandE< bovine IgM (band 5, 6, 10) & IgE
(band 16, 17, 19) profileel A FAlo] #& = glow, 55 37, 33 2832 29 kDa band
£< bovine IgM (band 7, 11, 12, 13) 2 IgG (band 30, 32, 33, 34) profilel A A
o ## HA. 72 kDa band¥ IgM (band 4) % IgA (band 22) profiles] Al & Al
& FHAYo 15 (band 14), 49 (band 8), 82 (band 2) Z#]aL 103 kDa (band 1)} 2
4742] bandE2 24 bovine IgM ¥ 283 12 (band 21) 2 30 kDa (band 20)
2& IgE profiledl X9t & & 4 QIdot. op&e, 57 (band 24) % 63 kDa
(band 23) bandt L&A IgA profiled) A2t 28] 60 (band 29), 75 (band 28),
123 (band 26) ¥ 144 kDa (band 25) band: IgG profiledl A+ &3 & = ATt

=

¢

i o

t;: 1 »Z % Figure 1. 1-DE immunoblot profiles of N.
2 | gtg s z :g %% * caninum tachyzoites lysate with bovine IgM,
;5; g 2;\ 17 NS 4 4 IgE, IgA, and IgG.
s ur "
e ,‘;;; x> ~ »% & A! Prestained protein marker (New England
. nrt *» ©  Biolabs Inc. Beverly, MA, USA)
17 o= 14)4 4» C: IgE
e - D: IgA
E: IgG.

2) 2-DE immunoblot 2%} .
Bovine IgM< 0] 43l probe® 2-DE N, caninum immunoblot profileo] A= (Fig. 2),

% 132789] spotES FUA spot2 2 & & & QY en o5 F 26 spotER TAHE
16719 A2 ot & @¥ A& MALDI-TOF MS analysis& |43 538 & + AA. &
Ae @ Hd2 HSP 70 (spot A; 69.2 kDa / pl 4.87, 69.2 kDa / pl 4.94, 69.1 kDa / pl
4.97), NTPase (spot B; 64.1 kDa / pl 5.51, 63.8 kDa / pl 5.62), HSP 60 (spot C;



61.5 kDa / pl 5.35), Pyruvate kinase (spot D; 61.3 kDa / pl 6.09, 61.2 kDa / pl
5.92), Tubulin a~chain (spot E; 56.2 kDa / pl 5.04), Tubulin B-chain (spot F; 54.3
kDa / pl 4.75), Putative protein disulfide isomerase (spot G; 53.7 kDa / pl 4.97,
53.7 kDa / pl 4.94), Enolase (spot H; 53.7 kDa / pI 5.61, 51.8 kDa / pl 5.53), Actin
(spot J; 459 kDa / pl 4.96, 45.7 kDa / pl 4.92, 457 kDa / pl 4.89),
Fructose-1,6-bisphosphatase (spot K; 41.47 kDa / pI5.06), Putative ribosomal
protein S2 (spot L; 41.27 kDa / pl 4.89), Lactate dehydrogenase (spot N; 40.4 kDa
/ pl 5.84), Serine-threonine phosphatase (spot O; 37.9 kDa / pl 5.31), 14-3-3
protein homologue (spot P; 35.3 kDa / pl 4.63), NCDG-1 (spot Q; 33.4 kDa / pl
4.36) 7128] 31 GRAZ protein (spot R; 26.8 kDa / pl 6.04) o]t} o] & A3 H ¥ A&
Z HSP70, HSP60, Enolase, Actin 18] 32 Putative ribosomal protein S2 <2 bovine
[gM3} o} Z3tA vEEde & 5 U

Bovine IgE A= (Fig. 3), & 22 spotEE FAH 14719 A& F 84719 spot
EEFEH A& & F Udh 3E8 dNFE 52 HSP70 (spot A; 69.3 kDa / pl 4.87,
69.1 kDa / pl 4.90, 68.9 kDa / pl 4.96, 68.2 kDa / pl 5.07), NTPase (spot B; 64.4
kDa / pl 5.60), HSP60 (spot C; 61.5 kDa / pl 5.40), Pyruvate kinase (spot D; 61.1
kDa / pl 5.94, 60.3 kDa / pl 5.77), Tubulin B-chain (spot F; 54.5 kDa / pl 4.74),
Putative protein disulfide isomerase (spot G; 53.5 kDa / pl 5.04), Enolase (spot H;
53.3 kDa / pl 5.55, 52.9 kDa / pI 5.67), Actin (spot J; 45.7 kDa / pI 5.01, 45.7 kDa
/ pl 494, 45.7 kDa / pl 4.9), Actin (spot M; 40.7 kDa / pl 5.04), Lactate
dehydrogenase (spot N; 39.1 kDa / plI5.87), Serine-threonine phosphatase (spot
0; 36.7 kDa / pl 5.35), 14-3-3 protein homologue (spot P; 35.1 kDa / pl 4.69),
NCDG-1 (spot Q; NCDG-1; 33.2 kDa / pl 4.4, 33.1 kDa / pl 4.35) 18] GRA2
protein (spot R; 26.7 kDa / pl 6.03)o]%lth. ©l& ¢4 @#AE F HSPT0,
NTPase, HSP60, Enolase 7181 Actin IgE profiledl|A] o} X &HA] &4 5 i},

Bovine IgGE& ©]4% immunoblot profiledl A& (Fig. 5), & 407019 spot& #& &
F dded o5 F 11 spote® FAHE 6712 M2 v aid S 4T F AJH
o] &2 HSP70 (spot A; 69.2 kDa / pl 4.86, 69.1 kDa / pl 4.9), Pyruvate kinase
(spot D; 61.3 kDa / pl 6.07), Tubulin a —chain (spot E 56.1 kDa / pl 4.97), Actin
(spot J; 45.6 kDa / pl 4.93, 45.5 kDa / pl 4.9, 45.5 kDa / pl 4.84), Putative
ribosomal protein S2 (spot L; 40.9 kDa / pl 4.89) 1831 NCDG-1 (spot Q; 33.1
kDa / pl 4.4, 32.9 kDa / pl 4.35, 32.9 kDa / pl 4.3)°]%ith. IgG profileo] 4= Actin
7 NCDG-10] 78HA 21415 o) At

Bovine IgA9] A %ol = (Fig. 4), 4719} spoto] A& QL o] & F ©A HSP70( spot
A 68.9kDa/pl 4.95)%0] 1 o]§& ¥4 & F AU

FA" @A spotE F, HSP70 (spot A) & bovine IgM, IgE, IgA 22|11 [gG% ¥



o8 ug3te g dd s urE A 3, Pyruvate kinase(spot D), Actin (spot J)
a2 31 NCDG-1 (spot Q)2 bovine IgM, IgE 18] 3 [gGE ©]&3% 2-DE immunoblot
profiledl Al FF5H o2 #A& & 4 A} NTPase (spot B), HSP60 (spot C), Tubulin
B-chain (spot F), Putative protein disulfide isomerase (spot G), Enolase (spot H),
Lactate dehydrogenase (spot N), Serine-threonine phosphatase (spot O), 14-3-3
protein homologue (spot P) 18] 3 GRA2 protein (spot R)& F& bovine [gM 3} IgE
oA F Ao QAE o] A, Tubulin a-chain (spot E) # Putative ribosomal protein
S2 (spot L) & bovine IgM 2 IgGolA FAlo] && & 4= AU} 23y Actin (spot
M) # Fructose-1,6-bisphosphatase (spot K) € bovine IgE ¢} IgMo| ATt 242t &%
& £ ATk olE o]0l FHE TF FYA spotsL 4o HYZZEY classd
u}e} A 2l 3t Table 1.9 #5331t

A HASZEYEE FEHL ZL = QAW 7 o0 FFHA X spot 477
Z 46719 spot& E5 bovine IgM profiledl Al #& 4 A} ol& F 2749 spot
bovine IgM, IgE 18 3 IgA £+ IgM, IgE 18 31 IgG profiled] A #& location(pl %
MW)2 732 e} 1970, 2270 2213 1709) spoto] bovine 1gM # IgE; IgM %
IgG; 28] IgM & IgA Alole) 3% Qo= AzrE ol 2t IgM profiledl A £ spot
No. 4, 6, 26, 28, 29, 34, 36, 40-42, 45 a3 46 B2 99 spotE2 ZEHA U4
£ & F Utk o}g# spot No. 36 & IgEolA] 28 i spot No. 28 3} 462 IgG
profileo) A 7ZstA 2@ =AUk 2zte) 35 FYA spotEo] Wi§ pl & MW Table
20 A atgict



Figure 2. 2-DE immunoblot profile of N. caninum tachyzoites lysate with bovine
IgM. A total of 132 antigenic spots were detected and 26 spots corresponding to
16 different proteins were successfully identified with their respective protein
name by MALDI-TOF MS analysis. For instance, HSP70 (A), NTPase (B), HSP60
(C), Pyruvate kinase (D), Tubulin a-chain (E), Tubulin B-chain (F), Putative
protein disulfide isomerase (@), Enolase (H), Actin D,
Fructose-1,6-bisphosphatase (K), Putative ribosomal protein S2 (L), Lactate
dehydrogenase (N), Serine—threonine phosphatase (0), 14-3-3 protein homologue
(P), NCDG-1 (Q), and GRA2 protein (R).
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Figure 3. 2-DE immunoblot profile of N. caninum tachyzoites lysate with bovine
IgE. Twenty two spots corresponding to 14 different proteins out of 84 detected
were identified from database search after PMF, such as HSP70 (A), NTPase (B),
HSP60 (C), Pyruvate kinase (D), Tubulin B-chain (F), Putative protein disulfide
isomerase (G), Enolase (H), Actin (J and M), Lactate dehydrogenase (N),
Serine-threonine phosphatase (0), 14-3-3 protein homologue (P), NCDG-1 (Q),
and GRA2 protein (R).
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Figure 4. 2-DE immunoblot profile of N, caninum tachyzoites lysate with bovine
IgA. A total of 4 antigenic spots were detected and only spot A, identified as
HSP70 was recognized by PMF analysis.
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Figure 5. 2-DE immunoblot profile of N. caninum tachyzoites lysate with bovine
IgG. Eleven spots corresponding to 6 different proteins out of 40 detected were
identified. These were HSP70 (A), Pyruvate kinase (D), Tubulin a-chain (E),
Actin (J), Putative ribosomal protein S2 (L), and NCDG-1 (Q).



Table 1. Antigenic proteins identified on 2-DE N. caninum immunoblot profiles
against bovine IgM, IgE, IgA, and IgG

Protein name Spot IgM IgE IgA IgG

HSP70

NTPase

HSP60

Pyruvate kinase

Tubulin a-chain

Tubulin B-chain

Putative protein disulfide isomerase
Enolase

Actin
Fructose-1,6-bisphosphatase
Putative ribosomal protein S2
Actin ,

Lactate dehydrogenase
Serine-threonine phosphatase
14-3-3 protein homologue
NCDG-1

GRAZ2 protein

* % % %

**O**OO0OO0OO0O* O
* % OO0

MO U OZErRSITIOTDETDUOOT >
ONONONONG)

ONONONONG,

O: detected but weakly reacted antigenic protein
*: detected and strongly reacted antigenic protein.



Table 2. Molecular weights and isoelectric points of common antigenic spots unidentified on Fig. 2, 3, 4, and 5

Fig. 2 Fig. 3 Fig. 4 Fig. 5
Spot a b Spot Spot Spot Spot
No. pl MW No. pl MW No. pl MW No. pl MW No. pl MW
1 6.08 79.09 26 5.6 48.28 5 493 71.37 21 5.29 49.99 1 6.05 79
2 6.1 78.97 27 5.8 46.78 7 563 69.61 42 483 37.51 2 6.09 79.03
3 579  78.58 28 6.51 45.17 10 5.7 62.07 43 4.9 37.48 3 57 78.51
4 6.73 75.19 29 6.32 44.71 12 5.87 58.8 4 6.73 75.05
5 4.84 71.35 30 5.92 43.8 13 6.31 58.2 6 6.72 70.61
6 6.72 70.64 31 5.88 43.09 13 6.28 57.2 8 4.29 68.8
7 5,53 69.18 32 4.2 42.86 14 5.75 57 9 4.37 67.3
8 4.17  69.09 33 4.5 42.66 18 6.04 55.53 11 4.88 60.3
9 4,29 67.87 34 465 42.28 19 5.95 54.67 15 4.87 56.7
10 5.64 62.13 35 5.26 42.08 20 598 50.83 16 491 56.4
11 4.91 60.3 36 491 41.14 21 531 50.55 17 4.94 56.3
12 5.85 59.8 37 441 41.04 22 6.8 49.9 26 5.56 47.4
13 6.27 58.54 38 475 41.01 23 6.41  48.52 28 6.5 45.04
14 572 57.04 39 6.18 39.47 24 6.3 48.3 30 5.89 43.91
15 4.9 56.66 40 4.01 3947 25 5.49 48.36 31 - 582 4294
16 493 56.47 41 6.53 39.24 27 5.84 45.78 32 431 42.78
17 4.97 56.35 42 486 37.72 28 6.6 44.83 33 449 4255
18 6.06 56.22 43 492 37.77 29 6.37 44.34 37 444 40.94




Table 2. Continued

Fig. 2 Fig. 3 Fig. 4 Fig. 5
Spot ol MW Spot ol MW Spot ol MW Spot ol MW Spot ol MW
No. No. No. No. No.
19 6 54,71 44 5.8 36.7 34 4.64 41.67 38 4.7 40.91
20 5.89 52.11 45 4,89 34.82 35 531 41.24 39 6.16 39.4
21 5.26  51.01 46 5.34 34.72 36 494 40.72 40 4.17 39.35
22 6.74 50.25 42 488 36.92 41 6.51  39.17
23 .36 49.73 44 5.85 35.69 45 4,85 34.64
24 6.26  49.44 45 491 34.72 46 5.24  34.56
25 5.43  49.33 47 4.42 29.6 47 443 28.34

a: Isoelectric point (pl)
b: Molecular weight (MW: kDa).



3. Neospora caninum 3 Toxoplasma gondii tachyzoite®] proteome B
b A

Neospora caninum (N. caninum)®} Toxoplasma gondii (T. gondii)& BA A XY
N BEEXAZEY 7IAFolth. N coninume 19803t Fu97A T, gondii &
L5 ARG H 29 tachyzoites, bradyzoites 28 3L tissue cysts®] AALEW]
A Zold & N. caninum?} T. gondii 258 E&EHo| A4 7] A&e Yo
o} o] 52 e s x}lo]& rhoptries, micronemes, dense granules 12 3 micropore
=0 g Ag, TAYY agn JH7F A2 2 E3] tissue cystd] BEE A
2 Zhe] A3 Ao] = Holth (Bjerks ¢ Presthus, 1988; Dubeys, 1988;
Lindsay &, 1993; Speer S, 1999).

Small subunit ribosomal RNA (185 rRNA) sequence® 7% 2 & EAYETH
THFAAE N aninum’tb FEIAZFESNAN T. gondii®t AMEA|Zholgtn LA
At (Ellis 5, 1994). Nuclear small subunit ribosomal RNAY] &4 o) 4= (Marsh
s, 1995), internal transcribed spacer 1 (Holmdahl ¥ Mattsson, 1996) 3 large
subunit ribosomal RNA gene (Mugridge 5, 1999)9 Al N. caninum 3 T. gondii At

ool & AAFA FA gt ofF ZHF sequencing ZHE Jeldth WA e gwA
RFHS ENste 42 AESH Aygay = odug 23 aga G940 g v
watAQl ol JHX=d BLE T&o] E©rt ProteomicsE WA F£FAA Y gene

expression®] FZHQl ol & Al Fsted v} (Sperling, 2001). 87132 image® 4] 7]
3 Y= dFENYol HEP )Y A7 9 EH(2-DE) cells, tissues £ o
B AESH sampleEd B dwd FRES &44 BASA AEH
(Pennington %, 1997; Gorg %, 2000). ©]21& proteomics?IE < T gondii®
proteome #4131 (Cohen %, 2002) 2-DEo] Eo| #3834 & o]£3% immunoblotting
assayE® HES WAOE T gondii 9 Y4 @¥dS AFs=dE AHEHol AT
(Geiler T, 1999; Dlugonska %5, 2001). d&ANSE N caninum & T, gondiidl ™%
2-DE antigen profile®] vl Qsith 28y F9A spot o] g ol Fd 4L
TP Xt

& @7dAME T gondii®t N. coninum® 94 @99 nus 93 37 o
EF# N caninum stran (KBA-2 ¢ JPAD® T gondii RH straing ©]-&3ly

proteomics & °] &3] M3 ux Fol}
U Als 2 9y

1) AleF



Percoll™,  urea,  3-[(3-cholamidopropyl)dimethylammoniol-1-propanesulfonate
(CHAPS), dithiothreitol (DTT), immobilized pH gradient (IPG) strip (Immobiline
DryStrip, pH 4-7 linear, 13 c¢m), IPG-buffer (pH 3-10 ¢ pH 4-7) 1g]lm ECL™
detection reagent = Amersham Bioscience (Uppsala, Sweden)ZHE TF<3H
Aceton, acetonitril, 2-propanol, trifluoroacetic acid (TFA) =#]3 Coomassie
brilliant blue G-250 & Merck(Darmstadt, Germany)Z%E FY3dch 1 99 =
€ A& Sigma (St. Louis, MO, USA)Z 3 € 73t AL-&3 ).

2) TA AF5F

Kims (2001)9] 9¥ld W} N, caninum KBA-25 ¢ JPA1F 2¥lx T, gondii
RHFE Vero cell monolayer (CRL6318, ATCC, Rockville, USA)E o] &3] ZAu|¥
I a=2

N. caninum # T. gondii tachyzoiteE2 Z+E ¥ Vero cell monolayers& scraperg
ol&3 F& F, 450l THH vero cell AgAE 30% 50% 18 i 80% (v/V)E T
B o] =0 osmotic Percoll™ &H o] &8 ¥& 5 2000 x gollA 3087 ¢
AANAT gAEY & 4% tachyzmte%% 50% 9} 80%9] osmotic Percoll™
gradient& A 9ol A xstA Huj, o]RAE FAAHA AFH3le] phosphate buffered
saline (PBS, pH 7.4)& 143 33 A#A7] o 1x10°/09) tachyzoiteE £FE¢
ato] Aol AFEH7] A7A T0CTAA B3 o}%it}.

3) N. caninum KBA-2 tachyzoitesd] tigk £7) 383 A4
& N. caninum 224 FAE 957 Y& New Zealand WhiteF EZE ©] &3]
FEAHS GEUTG HAY B0 A £FENE HHIFIAYAFATIE o &3

N. caninum® T. gondiidl =%0°] ¢td AL &2 39 AFA4S 43 E7 157
F 1x10°7} 9] live tachyzoites (KBA-2)Z Freund’s adjuvants®t &gste] 257140
2 33 423 & A9 boosterg & AP 1FY Ao wAt AAE AHt. #
AL npxg Wdo] 9 15U Fo AFHEA o)W IFATH 7S 1:6,400 © A
t}.

4) o]z A71DF

#4239 tachyzoiteS < 40 mM Tris-based] AFH A2 #H AHARE o] &3
33) 4% 2 %S wrEgda olF ¢Hd AHE A xSz rI(XL-2020,
Misonix Inc. Farmingdale, USA)& ©] &3 55 watt® powerZ 2%7F (5 £ pulse/10
% rest) I A AHH tachyzoiteE> 7 M urea, 2 M thiourea, 40 mM
Tris-base, 4% (w/v) CHAPS, 1% (w/v) DTT, 1 mM phenylmethanesulfonyl
fluoride (PMSF) 283 05% (v/v) IPG buffer (pH 3-10)2 T4 € lysis bufferE



AAEE F AFAY FHetd RasET. ohEd RAHE A4F3HL Bradford
method& ©|-&ste] ©lld HFE HAA AT

5 A M &2 (Isoelectric focusing; IEF)¥ IPGphor™ system& ©] &3] 3 3ttt
lysis® tachyzoite sampleE< 6 M urea, 2 M thiourea, 2% (w/v) CHAPS, 0.4%
(w/v) DTT, 05% IPG buffer 283 0.002% (w/v)bromophenol blue7} T#¥
rehydration buffer®t Aol& ¥ IPG strips (pH 4-7)$iolt} £33} rehydration &
4 AY F % 8.1 kVhe power2 FTHH EHE st ofF TIH E¥E
IPG stripE 2 10% SDS-polyacrylamide gels (160x160x1 mm)& o8& @A) &
Aol wEt 23 g FEE dWFEL gelEE silver nitrate E  colloidal
Coomassie blue G-2508 o]-&3 7}x 53t

5) Immunoblotting@ image ¥4

olxtd AP E F gel 7FE3Z N. caninum3 ¥H-&A1717] $18] immunoblotting
polyvinylidene fluoride membrane (PVDF membrane; Immobilonm—P, Millipore,
Bedford, USA)Z Zo]AlZlt}, Ao]E membrane < blocking buffer (5% (w/v) skim
milk7} %% TBS-T buffer [20 mM Tris-HCI, 500 mMNaCl, 0.05% (v/v) Tween
20, pH 74D <A 4°CAA HATZE 98 A#ET) ©]F membranee E7 N.
caninum KBA-2 883 < 1:2008 34217l blocking bufferd] 2A|H&E<H 723 Azl
T 1:2,0002.2 3]A ¥ horseradish peroxidase’} conjugate® goat anti-rabbit IgG
antibody (Santa Cruz Biotechnology, Santa Cruz, USA)E 1A7+5<t Az 43 Al
ATt Weurgo] dold spotE5E ECL™ detection kitS o83 we&& 24 3%
=3

FME o]} YH719E gel? immunoblotted spotE-& Agfa Arcus 1200™ image
scanner (Agfa-Gevaert, Mortsel, Belgium)E ©o]&3] tx€3} 3832 FA ¥ image
= Phoretix™ 2D software (Nonlinear Dynamics, Newcastle, UK)& o] &a]4 &4 &}
At Gel®l spot YXE EBM37|9s] 2D SDS-PAGE Standards (Bio-Rad,
Hercules, USA)E o] &34 Z}Zte] spot9] Mr ¢ plE A3t

6) AFEM7E o] &3 iy A
o = FAE gelz HH FEHo 3 F 50% acetonitrile®
A ¥ F Axsta Al 10 mM DTT/100 mM NHHCO:;E o] &34 A-2oA 7t
Z4EL A 229 dHA 55 mM iodoacetamide/100 mM
NHHCO3;E o] &3 ¥& A7l & 50 mM NHHCO:;2 A Fsta tha] Ax A
AzE gel 2ZEL 1A 50 mM NHHCO3,E ol €38 A48 & o 5 mM CaCl
9} 125 ng/ul®) sequence-grade®] porcine trypsin (Promega, Madison, USA)& 37}
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&t icedol A 4587 S AT wE F R A= AAG Fo 37CTAA W
B8 Al H T 9bg & 5% formic acid € acetonitrileo] 1:1 (v/v)E 3AgE &4
< =

AEAe 343ka o)E thA] vacuum centrifuge® o] £33t

Tryptic digest® =¥ peptideE& 5HFF, acetonitrile 28] I trifluoroacetic acid
7} 247y 93528 AP &Y 2 ulg olfd AES AF)132 MALDI-TOF mass
spectrometry S 9§ target preparations ¥ 8 solution-phase nitrocellulose W&
A 839 t}d.  a-cyano-4-hydroxycinamic acid (40 mg/ml) € nitrocellulose (20
mg/mDE Z}Zt acetoned] %9 AL isopropanol®} AU o] & Hd internal
standard& 93 des-Arg-Bradykinin (monoisotopic mass, 904.4681) 3} angiotensin
I (1296 6853)& 439 trypsin digestion® peptided] 2o o] T &9 1 ul& target
plate®] circled] & 3 F AZANAY. Targetdl Y& sample spotES
Voyager-DE STR MALDI-TOF MS (PerSeptive Bio-systems, Franingham, USA)
7171€  ©]83] peptide massE EAsAHT. FHAHE  datat  MS-FIT
(http://prospector.ucsf.edu) ZZI1#3 Mascot (http://www.matrixscience.com)Z 2
298 o]&3s] National Center for Biotechnology Information (NCBI)€] protein
sequence databaseZE #%3la] dataminingdt$ith. )W mass tolerance™ 50 ppm
o7 FdHn /4 FRY  missed cleavage sitee AAHSHT. oL
carbamidomethylation of cysteines ¥ oxidation of methionine& protein modification

o A=A 7ot F3ich
o A3

1) N. caninum 3 T. gondii® ©|x+9 A7) & =2 immunoblot profile

N. caninum 9] KBA-2F ¢} JPA-1F9 ojxY 7|95 & =2 G433 A3 7
zb oF 516 3% 5739 Gl spotES #F T F AUh A2 geld HuE A
°olE ¥ 78% (403/516 spots)e] @A spotEo] T pl & Mr & “ERAAT
(Figs. 1A ¢} C). 21931 E7 N. caninum KBA-2 383 & o]43F immunoblot H]
2 Ax 94 2 91709 YA spotEel 24 KBA-2 9} JPAlAA #&# HAH(Figs
1B ¢t D). ¥t T, gondii RHFAME & 419709 9 A spotES &2 & + 3
R o5 F 3079 YA spotEE EZ N. caninum KBA-2 & A& o] &%
immunoblot A3} A 22& 4 A (Figs. 1E ¢ F).

2) N. caninum ¥ T. gondiid] 3 @9d =3

A AR N, caninum® 2-DE mapg 71522 T gondiidl 3 @uld 542

g 4 Atk o)W AFPo| A= Subtilisin-like serine protease (NcSUBI, spot 21),



Lactate dehydrogenase (spot 43) ZL2] 31 Serine-threonine phosphatase 2C (spot 45)
o 2 3709 @A) 3 4L N caninum 2-DE mapl 2 RE ANEA &
Adem T gondii®] 2-DE map? -+ 9719 vdz AR 1149 o=z
spotE2 Al PMF analysisE %3l B4 & = I AsA 248 gdadse
table 1o s H .

3) N. caninum 3 T. gondii & ©® & spot B]i

N. caninum (KBA-2 sa} JPAD) # T. gondii®] @93 spot¥lil g & zZt4e €
Z79 3t 2-DE mapES 7748 ME & RR o= Jyo BF 3t Fig. 2
protein profile®] part 1& BoFEH o] Lo+ heat shock protein 70 (HSP 70
N-2 ¢} T-2), tubulin B-chain (N-7 ¥ T-5), putative protein disulfide isomerase
(N-9 # T-7) Z18l3 actin (N-10 3% T-8)% #& @¥ladEo] N. caninum HT.
gondii® pH 4.7 oA 5.1, 218131 MW 41 oA 76 kDarloldlA 2L 929 U2
Bo}F5 otk M& T gondii] T-6% 2 °|Fo] $4HA RAAAT N. caninum
9] tubulin a-chain (N-8)% H]&g Hx]o] 1xstz USUth

Fig. 3 (part 29| protein profile)d|A] Rolx Az 7o) BE hwla gpot 5 N
caninum # T. gondii)A 43 DHIAFS Holm YA N. caninum® N-1,
N-3 283 N-5 spote T, gondii®l T-1, T-3 281 T-4 3 & pH ¥HY 48
oA 54 Ato] 1351 MW 52 9|4 76 kDaAtolol X3ttt o] & spotE A H

29 RA T gondiid T-1, T-3 283 T-4 spote E7] N. caninum KBA-2
FEAHH 9SSR Spot 232 (694 kDa/pl 5.36), 245 (65.0 kDa/pl 5.34) 183
248 (64.1 kDa/pl 497)2 N. caninum KBA-2 3} JPA1¢] 2-DE mapold Z#& 91X
of fA18ti YA

2-DE map¥] part 3|4+ N. caninum® Enolase (spot 34, 35 2 spot 36)7} T,
gondii®] spot T-101 (unidentified), 515 (enolase) 7183 spot 514 (enolase)¥ Z<&
pH #H$ 53 oA 57 Aol a3 MW 42 oA 57 kDaAloldl $x1atxm AAth
Spot 516 (enolase)™} spot 10led H]E3 YAojA S £ YA N aninum)
Spots 269 # 270 28]l T. gondii® T-102 3} T-103% E7 N. caninum KBA-2
FEATA obF ZE BIIA L YeEd ey oRAE MWE H&FdHoY plghe
M2 23 (Fig. 4).

Protein profile®] part 4%%9 Fig. 59| A+ 14-3-3 protein homologue (N-12 %
T-10) = N-11 ¥ T-97} N. caninum & T. gondii®] profiledl Al pHE ¢ 4.3 3 47
Aol 18]l MW 31 oA 40 kDa AbololA FUg XM #F HUT N
caninum 5°13UQl NCDGI (spot 49)°] ¢ W¢ B2 HAFHU o] didL
N. caninum % T. gondii.& T8 A& F+ Y& F23 dudz Pztsof Ak

2-DE map® part 594 £ Fructose-1,6-bisphosphatase (spot 41 % 522),

Ne



Serine-threonine phosphatase 2C (spot 45 % 523) @l Lactate dehydrogenase
(spot 43, 44, 524 2 525)7} T. gondii databasel® %74 HJtk. 2, o]E spot
€< N caninum 3 T. gondii® 2-DE profiledl A pH ¥¢ 51 oA 66 283
MW 32 3} 51 kDaAtelo| A Az fh& 94xE Jehleh ob&# spot 41, 44 2183
45¢< N. caninum® immunoblot profiled] A& #& & £ YUY T, gondii A=
a9t Xt (Fig. 6).

Part 69 2-DE profileel 4+ 3709 spot? NcSUBI (spot 21)2.2 FAHH N-4 F
ol A=l o & T gondii®l pH ¥Y 52-64 281 MW 52 o4 70 kDaAl
ol e #FHA &7l Wi N aninums TE AT marker®Z AZETh N
caninum® NTPase (spot 22 2 23)¥ F9A spoto.g 912 HYovy T gondiid
NTPase II (spot 507) ¥} NTPase I (spot 508)2 E7] N. caninum KBA-238 X%
©]-§%t immunoblot profiledl A+ ##F & 4 ¢t Pyruvate kinase (spot 27 %
511) 18]3 Heat shock protein 60 (spot 24 ¥ 510)% 2-DE profiledl A £Y3% 9
Ao A #Z =HAJoh (Fig. 7).

pH ¥H$ 49 A 59 1283 MW 26 oA 33 kDasllAE NcGRA-2 (spot 50) 3
spot 83 (F]&A)o] N. caninum® YA spote2 #FE o T. gondiidl A& o]
= spot2 #F ¥ YA (Fig. 8).

Table 1 List of proteins identified on the 2-DE map of N. caninum and T. gondii
tachyzoites after 2-DE followed by MALDI-TOF MS analysis

No. of Sequence
Spot ed Theoretical Acession

No. Protein matc}?ed coverage Me(DaYp umb Species
peptid (%)

21 Subtilisin-like serine protease 9 13 93650/5.4 6119851 N. caninum
43 Lactate dehydrogenase 4 24 35549/6.0 1695772  T. gondii
45  Serine-threonine phosphatase 2C 9 26 36817/5.4 18076806 T. gondii
501 Heat shock protein 70 7 15 68530/5.2 5738969  T. gondii
503 Heat shock protein 70 13 24 73254/5.2 6682359  T. gondii
507 Nucloside-triphosphatase II 19 36 69586/5.7 2499221 T. gondii
508 Nucloside-triphosphatase I 7 14 69160/6.0 2499220 - T. gondii
510 Heat shock protein 60_ 7 22 61014/58 5052052 7. gondii
511 Pyruvate kinase 7 21 57530/6.0 13928580 T. gondii
515 Enolase 6 24 48219/5.7 12619316 T. gondii
516 Enolase 10 26 48219/5.7 12619316 T. gondii
522 Fructose-1,6-bisphosphatase 11 35 42398/6.1 21715907 T. gondii
523 Serine-threonine phosphatase 2C 8 25 36817/5.4 18076806 T. gondii
524 Lactate dehydrogenase 4 24 35549/6.0 1695772 1. gondii




Figure 1. 2-DE and its immunoblot profiles of N. caninum KBA-2 (panel A and
B), JPAl (C and D), and T. gondii (E and F). A total of 516 (A), 573 (C), and
419 (E) protein spots were detected on the 2-DE profiles, respectively. Of these,
94 (B), 91 (D), and 30 (F) spots were identified as antigenic spots on 2-DE
immunoblot profiles using rabbit antiserum against N. caninum KBA-2. IEF was
performed for a total of 86.1 kVh using pH 4-7 IPG strips (13 cm). SDS-PAGE
was performed on a 129 gel which was then stained with silver nitrate.
Separated proteins on the other gel were transferred to PVDF membrane and
antigen spots were visualized using an ECL detection reagent. 2-DE profiles

were divided into 7 parts for comparative analysis.
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Figure 2. Comparison of protein (A, C, E) and antigen (B, D, F) profiles of part 1
on 2-DE maps at the range of pH 4.7-5.1 and molecular weight 41-76 kDa. 2-DE
profiles of part 1 were showed similar protein spot patterns between N. caninum
and 7. gondii in terms of pI and Mrwhich were N-2 and T-2, N-7 and T-5, N-8
and T-6, N-9 and T-7, N-10 and T-8, respectively. Protein spots identified were
HSP 70 (spot 16, 17, 18, 501, 502, 503 and 504), tubulin —chain (spot 28 and 513),
tubulin -chain (spot 29, 30 and 31), putative protein disulfide isomerase (spot 33
and 519) and actin (spot 39, 40 and 520) using PMF analysis.
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Figure 3. Comparison of protein (A, C, E) and antigen (B, D, F) profiles of part 2
on 2-DE maps at the range of pH 4.8-54 and molecular weight 52-76 kDa. 2-DE
profiles of part 2 were showed similar protein and antigen spot patterns between
N. csninum and T. gondii which were circle N-1 and T-1, N-3 and T-3 and box
N-5 and T-4, respectively.
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Figure 4. Comparison of protein (A, C, E) and antigen (B, D, F) profiles of part 3
on 2-DE maps at the range of pH 5.3-57 and molecular weight 42-57 kDa.
2-DE profiles of part 3 were showed similar protein and antigen spot patterns
which were spot 34 and T-101, spot 35 and 515, spot 36 and 514 between N.
csninum and T. gondii, respectively. Spot 269 and 270 of N. caninum and spot
T-102 and T-103 of T. gondii on 2-DE profiles were showed antigenic response
by rabbit~antiserumagainst N. caninum KBA-2 but they were located different pl
and Mr. Spot 34, 35, 36, 514, 515 and 516 were identified as enolase using PMF.
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Figure 5. Comparison of protein (A, C, E) and antigen (B, D, F) profiles of part 4
on 2-DE maps at the range of pH 4.3-4.7 and molecular weight 31-40 kDa. Box
N-11 and T-9and 14-3-3 protein homologue (spot 46 and 527) were observed
identical location but NCDGI1 (spot 49), specific antigen of N. caninum, was
exhibited only on 2-DE profiles of N. canium.
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Figure 6. Comparison of protein (A, C, E} and antigen (B, D, F) profiles of part 5
on 2-DE maps at the range of pH 51-66 and molecular weight 32-51 kDa.
Fructose-1,6-bisphosphatase (spot 41 and 522), serine-threonine phosphatase 2C
(spot 45 and 523), and lactate dehydrogenase (spot 43, 44, 524 and 525) were
identified with T. gondii database using PMF but different antigenic response by

rabbit-antiserum against N. caninum KBA-2.
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Figure 7. Comparison of protein (A, C, E) and antigen (B, D, F) profiles of part 6
on 2-DE maps at the range of pH 52-64 and molecular weight 52-70 kDa.
Circle N-4 consist of 3 protein spots which were containing subtilisn-like serin
protease (spot 21) was showed different protein profiles between N. caninum and
T. gondiisince these spots were not observed on 2-DE profiles of 7. gondii.
NTPase (spot 22 and 23) of N. caninumwere antigen spots but NTPase (spot 507
and 508) of T. gondii were not. Pyruvate kinase (spot 27 and 511) and HSP 60
(spot 24 and 510) were located similar positions on 2-DE profiles.
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Figure 8.Comparison of protein (A, C, E) and antigen (B, D, F) profiles of part 7
on 2-DE maps at the range of pH 49-59 and molecular weight 26-33 kDa.
NcGRA-2 (spot 50) and spot 298 (unidentified) were showed different protein

profiles between N. caninum and.T. gondii.



34 Salmonella enteritidis® TZH& AT

1. Proteomics 71H-& ©]€3t Salmonella enteritidis®] FLrza A

7b M E

Salmonella spp.¥ Entrobcteriaceas 3ol £38& gram 249 lactose Bl &3] F%
- XA P9 Murray 5, 1999; Ward %, 1987)°§ AdA d AR
o EE AHFEFE Y A oF 23n 4¥ A2F 5 (Davis T, 1990) A A <

FHAT 57N A2 = de Roez @A 31‘:}. 1980} Z7bx| gt 3t
= S typhimuriumo] 2559 7H¢ FH WAAR L8 oy SolAx

19803t FREE-E AAAY HFoR S enteritidisdl 3 F2Hel =71 (Jean,

20015 Molbak 5, 2002), &73¢) gl wa} olo) By A7/ IFHeg 2y

Hol g} (Lee 5, 2001; Poppe %, 1993 Su &, 2001). B3], S. enteritidis ¢ S.

typhimurium 2 7% A g3 FE U Solxoz HegH5S 5 S typh

(AF), S.dublin (&), S. choleraesuis ($1A)), S. gallinarum 2 S. pullorum (7}3) 3%

T 29 AHE HES RE 80 Y8ty g A¥FS Yo £ Qo &

3 @A detFas dove wEF HeA dEHY gH¥Fos (Minor,

1984; Snoeyenbos &, 1991) FEB A L ZQs 4 HFHIL Yot
HZ QNS HES FEL vAER 5 EE, A8 FAAY Rt FFEI EY

ol w2 Frl AE AR obd A9 M%, 53 AE WelAMe fAx 23

o AkEQl ddAe] yigg wilHE gFola Hadeza AET A oA

MEE paradigme 2 1 F8E7F MAcz ZFrstn ot oldd HIL AE

(Genome) 2] Jdjo] 24 <PROTEin expressed by a genOME> ¢] ¥Adojgl Z 2|

¥ (Proteome)o]l 2t T2 de ¢lAx 3 Qru} (Wasinger 5, 1995). olgjs =z g &
S 47ete HEQ Z2EH Q9 A (Proteomics)E (1) 715 2tE g¥de] #Hde &
FHo)a AFA oz FA3a (2) AEE2 A 5 2 (perturbation)o] i8] WatE
dEe TEGE HEE AYeA #F 39, (3) in vivodlA FAA LR FF
A FEE FEEkA, () FAA, @uFd 2 Awzte dduEs ATeEd 1 =
2ol gt} 53] o]t A7) 9 E(Two-dimensional electrophoresis; 2-DE)& 7}4 H
HH o2 ALRHE proteomicd] 71Ho 2 gl pH TH4 pDeE UYehlE net

charge o me} @A A 123 Y4 3 %, ]01/‘1 Aol oet Eeste WY
o2 sample &0 LgE 9 Fx Jixe dYA LS TAd UdEd EX A %=

A Fol et 24 Ydehtes g ¢z H] £ Folo 54 dudg AFE
ﬁﬂi A8t otul At A EE AAsa o8 ng o Aol genome data
base€ bioinformatics tool® 2Zro} THMFe] AAE e AEHHA FHHo|r}
(Rabilloud, 2002).



2 AFAME S enteritidisE 2-DE map o} A7/HA)17] t}2 immunoproteomics ¥
71¥ (Klade %, 2002)2. 2 immunoblotting map ¥ W3 MALDI-TOF MS
o]-g3t &4 THHAS FAHTA.

My

oAE 2wy

D FA
Age] AHgE FFEE AW 27 87 ATRN BF W Samomella
enteritidis (ATCC 13076)& T+t

2) Mgz 9 olzatd A79E & A=

S. enteritidis 12217t o|v] w3 & 10042 15me9] LB borth o HEsti, 37T
o A shaking incubator oAl 220 rpmo.& R &abAA 24A7F sl G Al u)
G AT A 6000rpm €A AAAF 2, AAY #3935 40mM Tris-HCI buffer(pH
72)Z 4TColA 6000rpme. 2 10837 38 A& g FFE 1.0(A= 610nm) TFLE
Aot g AlFAe 7t dml, Smle 2 53, oAl 94 #A AA oat
A AP EE AERRE AHESEY

3 oA AVEEES A Als £4

ojztd WG ETE YT S enteritidis® GMNA FEL O Farrell o BHS £8&
stg o, FEnld Algd 500u9 lysis buffer (OM urea, 4% CHAPS, 40mM
Tris-HCDE d7bste] QgolA 147 8h$A17 o8 13,000 x g oA 1A AAA
A AEY tz, 39 A2AL Bradford 3 & 8435t 9@AE HZFeA
=3

Js!

tlo
o

A
B

4) oAk M9 F
7}) First-dimension Isoelectric focusing(IEF)

IPGphor system-& ©]&3le IEFE $3359tt rehydration buffer(SM urea, 4%
CHAPS, 40mM Tris-HCl, 65mM DTT, ¥ 05% IPG buffer, bromophenol blue)l
Agst Az dMAS Y 38l [PGphore strip holderdl 250uE =93 F
13cm immobilized pH Gradient (IPG) strip& & &8l%¥3, A87F AExHA ==
cover fluid oil& 7138l ).

1}) Second dimension SDS-PAGE
I[EF7} Z44IPG strip 1%(w/v) DTTE #7718  equilibration buffer (1.5M



Tris-HCl, pH8.8, 6M urea, 30% glycerol, 2% SDS, bromophenol blue)ol 157 #+
S A7 Al 1.25%(w/v)el iodoacetamide® #H7}§h equilibration bufferel 153t
B8 A7) g IPG strip2125% acrylamide gel®] A&4-o loading A ?]’7 H ¥
< low melting agarose gelS #3319t 15mA9] Z7AC02 58 A/ME ¥ 30mA=
2A1# bromophenol®] gel?] dtty-o] =&d w7t ANt AT.

-

e N

5 =244

22+9) SDS-PAGEES vt geldl A ©¥ld spotg HE38H7] $dtd =2@HE& 3
At} Gel & AN (50% metanol, 12% acetic acid, 37% formic acid)o& § At
ol A Th& 50% etanolo 2 0%zt 23] WHE A H5t1, Na2S203-56HO = 1¥
 AAE st AHE F Geld 3% FHFE 2027 38 AFHIF AgNO3%
37% HCOHZE 3087 ¥+8A7 thd NaC0s¢t 37% formic acidZ LA, &
A SpotS #<l 3 Fstop solution (50% metanol, 12% acetic acid)2.2 A& FX]
sttt

8) Immunoblotting

2-DE % geldlA & Uspotg AZE37] Y3l nitrocellulose (NC) membrane 2%
60 Voltoh A 708 F<Hransfer & membranee 5% skim milkZ 37Tl A 1AL &
ot blockingd @S TBS-T (10 mM Tris buffer solution L83 0.01% Tween-20)2
10870 A AFstg e S enteritidiso]l ™3 rabbit anti-serum & TBS-Tel
1:2002.2 3439 membraned] 713t & 2417t%<F /pEA A& HEA wgS A

S AFHe oo HAIY FUEA Ul Anti-rabbit horseradish conjugated IgG

¥ TBS-Td 1:20002.2 At 1A2F F<¢ 78 A AGSAA v8-& AA AFH
la E}o ECL kit (Ammersham Bioscience)& o] &3l a9 A&sAG.

7). Image®4
EedMe AAE scanning F F HE ojvA 4 T2 Phoretix 2D
program (Ver. 5.01) & ©] &3l ¥}

8) MALDI- TOF MS £ $3 sample ¥4]

7} Spot excising

ME2-D gelS EAE F B d& dHFH
A tipg ol &3t Imr Z7IE ZEUAT

Phroetix 2D programs 3 &
identificationg 93] #H& spotE =

g2

1}) Destaining and Washing
Zad spotd =& A Agol=® 30mM potassium ferricyanide ¢ 100mM



sodium thiosulfate® 1:158 &§3 £ 2o} 512 =< w3 A A g9 Astaxn
2 JAH o)A gel& pure waterZ o] &35t 5% E<QF 3-43 M HaH}

gel U9 28 AA ANAFY) 9 dacetonitriled ¥ 168 FF A7 F gel
o] dMow wFAErt @ AL I} F acetonitriled AAANAFIL gel
vacuum centrifuge® o}-g3te] &4 Ax3tgch.
t}) In-gel Reduction and Alkylation

Az geld] 10mM DTT7F ¢#9 100mM NH4HCO3E o] 3087 wgAl71 %
THAIS5mM iodoacetamide’t 34 100mM NH4HCO3E ol ¢hoA 3087 oA
HE3- A2t 100mM NH4HCO3E o] 83t ¥ o A A& $F acetonitriled ©] &3}

o gel& EFAIAY.

2}) In-gel Digestion

Axd geld) 50mM NHMHCO3;¢t 5mM CaCle digestion bufferE %ol ¢
125ng/ul®] trypsing 15uE 2o 4585t icedld AAANAN L F5HX &3 2
‘AN 5 AAG F 20w trypsino]l E3H A ¢& digestion bufferE ol 37T

o} A 16417 A% digestS Al stA T}

v}) Extraction of Peptides
15402 pure waterS %o} 3087 vortex A7l ¥ 20p9l acetonitrile® 2o thA
30& 7t vortex A7l & A&t =7 vacuum centrifugeE ©] &3t} dry 3t

9) On Target sample preparation (Dried-Droplet Method)

Matrix solution®.Z 40mg® HCCA(a-cyano-4-hydroxycinnamic acid)& 50%
acetonitrile®} 03%TFA 1Iméo]l ¥ AFdd HFHF calibrant(Bradykinin,
Angiotensin)& 419l dry@sample®} mix 3 ¥ MALDI targetoll 24l targetting 3%t
% dry A1 MALDI-TOFZ A] 8 &4l

10) Data analysis

HolRA peptide®] massE Protein Prospector(http://prospector.—ucsf.edw)o]l <
MS-Fit program< ©]&3ted NCBInr databaseo] <3l proteing A3} o
o] mass tolerance & S50ppm ©¢|WE &R A 47 o]4¢] peptide’tmatching ¥
o} protein?+g A€t

ot A3



1) S enteritidis o g olxd M7FdET A

B A8 d = S enteritidis ¢ soluble protein ¥-& ©]-&38+4] protein maps 243
st

pH 3-102.2 H¥Y A3 pH 4 l3te] 299} 7014 FE|ME protein o] 7
o] WA= PO = E(data not shown) pH 4-7AFe]dl Y& proteindl T2 FU
1=

Fig. 1& =23 pH 4-79 S. enteritidis ¢ soluble protein ¢ reference map
olt}. IEF oA loading =& protein 9 %7 SDS-PAGE 34l AAIZ] A o}
2t spot 9 X9 BEAL Hol7 AXU ¥uH =& AEAHEE EHeH,
Phoretix 2D Advanced program & ©]§3te pH 4-7 ¥$ 13cm silver stained gel
o] 78870 ¢] spot B count & 4 UL TL(Fig. 1), ©1EE EAF] wt A3 E A
Qi

2) S. eneritidis 9 W3d 2-DE immunoblotting 2 %}

S. enteiritidis o) W3] 2-DE & @& HEANA WAANZ S enteritidis 5°] rabbit
antisera2 ©]&3 < immunoblotting& A& A7 100712 FAA spotg HAT
A HFig. 2). E o5 spotEL Phoretix 2D Advanced program$ ©]-& 3o
matching A7 & =g M gel(Fig. 1) A9 spot HEE o] A E3AH.

3) Mass spectrometry

Rabbit anti-sera specific S. enteritidis o 3] ¥49sS B dHAL =24
M3 geldt match 3t 2 @MAL geloA #FEto] in gel digestion ¥ F
MALDI-TOFE A 33l 4t

S. enteritidis £°) rabbit antisera 3 ¥ 2 89/e @¥A F 3B ©
ANAS B ¢ AAHTable D).

E4q gwAe 1 V)5 oz PEEFHHA(Table 2) heat shock protein ¢l DnaK
(spot No. 107), GroEL(spot No.154, 155, 156) S w¥d A4 etranscription ©

@ Helongation factor G, Tu, Ts (spot No. 38 284, 438), translation o ##
30S ribosomal protein Sl(spot No. 111), 50S ribosomal subunit protein L21(spot
No. 746), 18l it} ofuix] dAte] #dg duldELS 208 + A
aga EAE)A R UMAEL S enteritidis 5| rabbit antiseracl s}
3 723 FA wgS 1 Aoz Ve
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Fig. 1. 2-DE map of protein from S. enteritidis. Proteins were separated by 2-DE
and visualized by silver staining. Approximate molecular weights are shown on
the left and pls are shown along the bottom. Circled spots are specific matched
with immunoblotting image (Fig. 2) spots. The proteins identified are designated

with their spot number
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Fig. 2. 2-DE map of antigene protein from S. enteritidis (ATCC13076).
Immunoblotting by PVDF membrane. Isoelectroforcusing(IEF) Was'performed using
pl4-7 and separation in the second dimension was performed using 12.5%
polyacrlyamide gel

Approximate molecular weights are shown on the left and pls are shown along
the bottom. The proteins identified are designated with their silver stained spot

number. The protein names are listed in Tablel.



Table.1.Identified antigen proteins of Salmonella enteritidis.

g0 APO00342_35(YGA of plasmid R100)

P | Accession# | MONSE Protein Name P';’[*:')"/;W ;:;:.1 c;f;aa
matched e
38 6.424E+08 | elongation factor G 77600/5.2 7014 15
2 1.2136+04 outer membrane protein precursor 89467/4.9 7413 12
73 6.339+05 | polyrucleotide phosphorylase, member of mRNA degradosome 77039/5.1 11 (24) 17
74 2.45E+07 fumarate reductase, flavoprotein suburit 65493/6.0 12(42) ]
107 2.3306+04 | DnaeK pratein (heat shock potein 70) 69232/4.8 11 (28) 23
M 3.720E+04 308 ribosomal protein St 61174/4.9 17 (43) x
1% 5 8566406 ;f;?:ﬁamw (pefiptasm) , ofigopeptide transport protein with ¢ haperone 65569/6.3 14.(40) 5
14 2.8266+05 GroBL protein 57286/4.8 13017 i
156 6.963+08 GiofL protein 57286/4.8 7(11) 2
156 3.405E+04 GroBL. protein 57266/4.8 11 (26) 21
167 2.381E+08 ATP synthase alpha subunit 55113/5.7 15(26) 9
5.910+06 2,3-bisphosphoglycerate—independent phosphogdiycerate mutase 55865/5.0 10(14) 27
2.304E+03 phase—1 flagellin 51794/5.0 6 (20) 14
1.5696+05 aspartate ammania—lyase 52287/5.1 9(17) 19
43166405 | ADP-heptose synthase 51125/5.1 12(39) 0
1.8826+05 | putative arginine deiminase 4552/5.5 10(38) 2%
6.7B7EH09 | ATP synthase beta subunit 50084/4.9 15(36) 43
5.9726+04 3-oxoacyl-[ acyl-carrier—protein] synthase | 423735.1 7@n %
1.499E+06 enolase 4550/5.3 12(54) 40
2.369+03 pyruvate kinase 11, glucose stimulated 51388/6.1 8(18) 19
1.8826+11 trand ation elongation factor EF-Tu.A 43252/5.3 19(31) 3]
2.6436+06 | periplasmic maltose-binding protein 431536.3 14 (58) 40
1.534K+05 fnctose 1,6~-bisphosphate addase 39157/5.7 11 (46) k4
56186406 | 6-phosphotructokinase 34915/5.6 15(38) 51
125062 | putative cabamate kinase 33351/5.4 517 18
5.8786+04 | putative carbamate kinase 3335154 10(12) 2%
4 .350E+01 thveonine dehydratase (EC 4.2.1.16), biosynthetic 56277/5.7 4(20) 9
1.341E+06 | tansaldolase B 35171/5.1 12(20) 2
4.235+04 putative enzymes related 1o ddose 1-epimerase 32550/5.7 8(18) 24
8.009E+05 elongation factor Ts 30858/5.1 11 (31) H
9.420+02 phosphoglycerate mutase 1 28494/5.8 513 20
1.854E+05 | putative axidoreductase 27043/5.8 8(16 35
1.8176+08 | inorganic prophosphatase 19677/5.0 6(28) 33
2.24TE+03 pts system, dlucose—specific HA component 18247/4.7 5(33) 38
1.106E+03 50S ribosomal subunit protein 21 115648.8 5(39 35
2 BO0E+R 100 pet identical to g ABO21078_3(YogC of plasmid Colib-P9)~33 pct identical to 15767/4.5 5(33) 18




Table. 2. Identified antigen proteins of functional grouping

Functional Categories spot No,
Heat shock Protein
Dnek protein 107
GroEL protein 154
GroEL pratein 155
GroEL pratein 156
intermediate and entery metabolism
palynucleotide phosphoryiase, member of mMRNA degradosome 73
fumsrate reductase, flavoprotein subunit T4
ATP synthase alpha subunit *167
2,3 bisphosphoglycerate—independent phosphogiycerate mutase 190
aspartate ammonia—lyase 202
putative arginine deiminase 237
ATP synthase betsa subunit 245
F-axoacyl-[acyl-cearrier—praotein] synthase | 2562
enolase 265
pyruvate kinase i, glucose stimulsted 267
periplasmic maltose-binding protein 309
fructose 1,6-bisphosphate aldolase 310
B6-phosphofructokinase 361
putative carbameate kinase 390
transaldolase B 406
putative enzymes reiated to sldose 1-epimerase 430
phosphogiycerate mutase 1 S0B
putative oxidoreductase 517
pis system, glucose—specitic 1A component 658
Trancription
elongeation factor G 38
translation elongation factor EF~Tu.A 284
elongation factor Ts 438
Translation
30S ribosomal protein S1 11
S0S ribosamel subunit protein L21 7486
J1E} protein sysnesis
outer membrane protein precursor 52
phase—1 flagellin 196
ADP-heptose synthase 220
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e Post-genomic era’t = 3HA proteomics’t obF T3 A Fokd 3t
2 zZtspaks 9o}b (Liebler, 2002). Proteomics: gene ¥ protein®] 7|5& WR¥ +
913, protein molecule® Abol9] 714 AAREE ol & F UL ¥ut oy A
Ul At vlwe MgE 4 BAsted ofF T2 PR JNHu %‘«U} (Zhu
5., 2003 Jungblut %, 1999). o] &<l 7i¥He 2714 F8e A
ghe| vt EAMeEe dWd EErgoln i due ‘4““7“94 53 7leolt.
Proteomicsdll = 2% @wjd Eagv)jgo] oj&FHojy It olE 2 ]
9 %% (Two-dimensional electrophoresis, 2-DE)o| 7} 7 3—31 st g9 AMRHE W
Molt}, o] 7l&L G AL 05 1H F kA EA wa F 7R 54349
A DA FHHED (isoelectic focusing; IEF)o|th. ©]
=44 (isoelectic points; pHol @&} E&ste Aol
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2L SDS polyacrylamide gel electrophoresis (SDS-PAGE)
3t Bz (morecular weights; MW)ol| ule} 283te wyolrt. o

2] 9 e uaz B8 o) conventional SDS-PAGE  (1-DE),
high-performance liquid chromatography (HPLC), capillary electrophoresis (CE) 21
2]3l  affinity chromatography 7} proteomics o ©]8&%3i vt (Liebler, 2002
Patterson 3} Aebersold, 2003).

Protein E3< sl E 3714 8% #HEo] FutEith WA 2-DE gel2 #H
target protein® F&sjof ¥t} 1t}S electrospray EE matrix-assisted laser
desorption/ionization (MALDD% ¥ & o] &34 Eo] peptide mass finger printing<
5l =3 vlrlwto g WARAy|el ARE protein sequence databasest HEIHA &
B2 protein nameS = AP o2 FAET (Henzel 5., 2003).

Proteomics ¥ UAe HYAH A7E 9J8l A=H X genomic sequence datad
7igto g Fado] At HYHATANA genomics, proteomics 1231 biocinformatics
o] A9l A= multiple gene set? ER3 @49 AFsted B ARE AT
Zt}H(Cash, 2003). A& So H2o 4= olF malaria (Plasmodium falciparum)®]
genome databaseZF-E| Tilzole] A Ak P #MAFHED AEH JEHY
BgS 98 v proeomics7t B2E AF 2 S A HJY (Lasonder 5., 2002,
Florens %., 2002).

HA o] I3 protein expression profﬂmg‘_ AR zF ot MENA S H

2]
(F, g B3 == A9 4@ 7F) & %A, ﬂs‘%é T Ay Ed o
3 e o4 F e 5AFHQ samplet—z‘)ﬂ & protein ¥AL & ol o]&H

U}, ol ARE

©
o Ao HWARA oy AvH AFo AIFE AT M=
biomarkerg AF & 4 & Aolth (Hanash, 2003). &l

=8N
9 proteomicoll E & &2
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W HEAZ immunoproteomics?t Helicobacter pylori (Haas %, 2002; Thompson
3} de Reuse, 2002)2 vl &3 o2 HYA ] 3t YA dHA FE o]& HAL
3 glo] Adol i HAEH A7 2L AFHS o7t Ut

!
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