[ Downloaded from gebs.ir on 2026-06-27 ]

[ DOR: 20.1001.1.25885073.1394.4.2.4.4 ]

Xanthomonas Citri subsp. (& sl Jwiigy oslas poiigy o g 4 20
it 9T oS (59 g (5 0 Camol L Ctr

Proteome analysis of Xanthomonas citri subsp. citri protein
extract with elicitor activity on Arabidopsis thaliana

JLS.@.A e.)\)' CW Lo

Vahid Fallahzadeh-Mamaghani
d‘)‘i‘ gj.'ju" ¢Ql>gjb).>T JJA -Ju.é.«:l aK..i.'v‘.) ‘L;)”L:.S oSSl cé&ﬂlﬁf o)/j J\L“QLLJ

Assistant Professor of Plant protection department, College of Agriculture,
Azarbaijan Shahid Madani University, Tabriz, Iran

fallahzadeh@azaruniv.edu : s =1 s (e J st sl 55 %

QO/FINY =l b = AO/VA 1l 3,0)

5 Cal plml Jl 53 165 50 (A9 S Dluwgo 30 (g S 93 SOl Jb- 52
OBLS 5l T Slrows 1™ 9 Bl 19 5o 5l i (S yghumd!) (2la5 20 (5L T Sun
dbm ! cugz LT 31 ooliinl OICol dgiT 4 oo po (SO 18 9 g5 om0 oyl ol CSbds il o0
Gl Adgi 4ol 4 4> g5 b .3l 2y Ol 1) (AL b T okow 4 polie dise 5l 5 OlaLS
29l (0 Sl B Ouh 4 (2950 Sl P slod 4 SS9 90 UG e 9T Jiko o™
N P s b (2B nig g (w2 § Sl (AL Gl ST Somiw 0903 T S Wl (!
39 ¢ oslas yekaio oyl (Sl y Ak eolaiw! Xanthomonas citri subsp. citri (Xcc) s w57k
ol Wl fomi 09037 )8 45 oud (A diged s § 4D (Sl AL 9 4g ST
dgu .o 7 18 udoxd 9 4y 385 S)590 (Jghe (05 (T b T oalatnl b e 5 pme
3390 4w lgid 0il (Lol O5lg0 o 31 457 Wb Lol (w9 8390 diged 1O LAliSko (pig p £+
SFL (g p oslas 53 o ounlic &5 e wlie & 019l Al 9 (Jege £ S S
5ol 059 9) CSIA (A (oo g &5 g 159 ) CSPA 31 Wi sl B gidg g ol .Adgs XCC
DUF1456 559y 081gils 31 457 oud cdddlone (o0 8 4Ll piig p &5 9 (o8 o pwd
45 A ki b 7 g0 PSORTB g SOSUL (sl 51381 £ 55 33 45 gl cwy g b .S o0
[ EAL GRelid b b o Jgi $9%u 90399 T 33 Jo JB o2 6 L6 g 5
Dy gh Dgure (0wl gl Sy g £ 77 305 Sl & (ol gl 9 3510

gs?‘“‘l) gs“i' 9 &3 (SO
IFAF Sliwo 9 3L 29 oslod (P sler 099
VIFoATY axio

US>

e gy
S yxo
ol
S e ligogily


https://dor.isc.ac/dor/20.1001.1.25885073.1394.4.2.4.4
http://gebsj.ir/article-1-120-fa.html

[ Downloaded from gebs.ir on 2026-06-27 ]

[ DOR: 20.1001.1.25885073.1394.4.2.4.4 ]

o373 A

v S S p eslas p sy s 4

e)}b RSO PSS Vs W4 thAU CERK1 « C‘-'.:J,: B U:S.:S e..l.;]:g
el Cilies sl S Lo 51 WMAMP 51 605 slass ol

ol IS5 aSan 5 ok, S el 5 Sas o5 Wlods
(Boller and Felix, 2009) <ol s lis axlas 535 55b

i e 3 sk ol T8 ek WS e
On slad 0ad Gl Cel &S) Jile iy S 0L~
BOller ) Sy s oS 0y L2 151 (50 e
Gb Sl eiss Jd oy s slasls W ((and Felix, 2009
Eel S (Mitogen-activated protein kinase-MAPK) 05 s
(Asai et al., 2002) 55 s (63 e (sla, 556 Ot Jlud
ACC- 0 Jb Gy b 5l aS) Gl ol Dgep 58 s 5
(Felix et al., 1999) s . W1, (5,8 » &) 50 Synthase
e 2lobd SOl Olge 4 asdiy (nl 51 pliS a6 535
Kk o (6,8 oIl Cilise ST L S il s

Slesben pSUk 5l (Sals e oL sL Sl
SlaSL S e a3l 1 DS e plgl wan 5 03y LS
Xanthomonas . 3l plete €58 av (slew opl oS sl
AL A 3 sole Jalo p b mld 5 (p e LBl
- Xanthomonas citri subsp. citri (s sU 51 &b (bl
3 dpame SodS 5 CoeS Sl Jold (ool Dl il
sl o5 & (Agrios, 2005) ol usb slas g (i,
S oaday s glakl 3ol i coley 5 il Dbl
03> Solew el fses o S lay 528 5l pam 3 Sle Ol s
Sobow ol Db sl 6l e Ol sl Jlil & 55 Oler
535k SIS 0l S Ol s w53 \WEA JLe s
2558 iy slelid DS e SLL S ks 3 LS -
(Ashkan, 2009) ol o3 S Iy 5 2.8

ol B IAS e s Glelsds 4 s L
3k Saaal 5l ole (pl I 28 8 Glae s 8L (sole
S b il 5 e Sl S8l Sla
cle OLLS Cuslie 0ol il Al Glagley S

eslie Gle s bt Bl (K s ol (ALS b Sl

doddo

4 (Pattern recognition) S| Laseis ot gldle s

bt Ol gl 5 QLS el b 55wl Al 5 Ol
S yasis ek 1S sl Ol sl 5 OlalS Lol el
336 1, gl & wzes (Pattern recognition receptors- PRRS)
sles, plad Sl (e ) IS g & 55l
Lo L’*G)U’ S50 03 S ‘_}iﬂ) s Sl @ﬁ;—if
» OS5l &S bl 51 (e S s 55 OIS sazy
- SaS gl o b lulid 4 LI s Ol 3
Pathogen-) Solew L ke JS05 b Sl ax SIS
&1, 3 &y s 4 (associated molecular patterns-PAMPs
Sk Gl Ll ke skl el ) w
bog Solen 8 L Sl 5l el Cilises glapilS 15 S
Pattern recognition receptors-) .5, Skl slaed S
Mackey and ) axslS b )3 copl ply s o S1osl (PRRS
S el o els = 5 (Ludwig et al. 2005; McFall, 2006
oSe b ki IS b S Oy
.0 5 (Microbe-associated molecular patterns-lsMAMP)
255 bl 5 olS 5 Sl (S gl LS e s
ol s Jeol Lo S o ol slenl ol i1 5 S
el b b JSpe S Ol a5 LS e
—i0 5 (Damage-associated molecular patterns-DAMPs)
3 MAMPg 55 5l LS 1 STsl (Lotze et al. 2007) Wles
oy s Jlb o> Glazaly WPRR L s DAMPs 5 i L
5> 5 (basal immunity) ol el QLS 53 a5 WS s
S (Lpd o odel (iNnate immunity) S5 sl Ol sl
(Boller and Felix, 1S o ols3b 1, LE5LL sl S by
I 4 b oS 6T slaeks 1S 5 S e o tegs dhax 51 2009)
S L ,SLoS56 5 fIg22 el ) asle Wledd antlil
Lo atlid FLS2 sl 5 (S a8 53 0f o, S
slas! 53 OF ok .S a8 g SU 51 EF-TU ae 5 586 ool
Sl OS5 oS s gl EFR S o
viride ol WL by o Phytophthora megasperma

5 Ad wtld EIX e sl s 0 04,5 &S Trichoderma

VAP (limo) 9 5l 1Y o5l ¥ 0590 / (s § (S| § Sl (koo -


https://dor.isc.ac/dor/20.1001.1.25885073.1394.4.2.4.4
http://gebsj.ir/article-1-120-fa.html

[ Downloaded from gebs.ir on 2026-06-27 ]

[ DOR: 20.1001.1.25885073.1394.4.2.4.4 ]

v S Sy p eslas p Sy Jdod g a e

(slas 0557506

La Sy g 3090

Xanthomonas (s St 01 (1SS o g5 5 sk S

sleis Larhglf)\j;,f O 5SJS 51 Citri subsp. citri 306
LS IS gl s S il (DSMZ) ol Il
3 ¥ glos 53 5 JBTLB CiS bams 635 2 5L (ks
b oStk ot ad S Gl IS sl S sl
e 3 hd CiS LB b 2l s en & 5B Sl
S Gosb 4 S bylie Js S L ol O il s
G0 gl g s doys O O Jy S Llg Ao
SUl by 5 cole S Blus Sl 4 6,16 5l A ool

L Jime A gl 4

&LJ BE) teslaiul EBEY Lguwli J:"P' 9 ,..m:>-L 9 al.:§
oS 5l efr x bakl ;5 efr x fl2 lesbse cir o Sliglesl

efr g;».'U)A A;J?- &;&; )\JB oalail S)9e /Jé«/bwmj#b/’

«S) SALK_044334 ,3 T-DNA 3bJl Y 51 g ua X fIS2
Y 5 (G EF-TU o ,8 oS U8 05 L5 Sl S gyl
53 Bl S glls 45) SALK_691_C4 > T-DNA bl
by Silse ol dib e (sl FLS2 o S oS US 0
w Bl qmons osle KislesT) Cyril Zipfel s

(Zipfe, 2005) <ol ol

TSP RNUUPR v Y EUPPUN SR K SRS VT § PO 4

B LS ais K Sde 4 S S lgllS s Of glaasl
S IS & S5 S glaanalS Sl s 4 5l day
B3 amalS G OlS a l s el (e Sl VXO)
2 IS s gl or 5 038 bkl glp s S B S
5 Sl cele A gy bl 5 ol S bl s YY sles
S deyy £ U s Cogb, LUEIM2s Ve (5,8 ol
Sl Sl e L (G e ol J S (LeSTL
K el gy Glad o geasie Jiig b dsl aas Vs LGS
2 M0 ISy Cnd L GSA0 Cy’jl eslatal 5,40 St

S edd (Solal Ao ys 1 /0T0 L sAE S | S

ol Cilise glaodd ;S L sl 5 0LS skl OLS (o5la
Giledld 5 AS b Sl JST5e plulis 4 56 &S
J> > .(Brutus and Yang He, 2010) ..il o obs Sy
03 e Gla g Slass 53 s b tasn ol
S A ol e L T Ga 6 ol el Jl= 5o Lis
b Lil e il QLS 51 LT (slaedi ;S 5 bl Seo
Ol Ll b o o (slo i 1S 5 S e ol oS mtlis 31 dmy
dle pslie SGseds OLLS skl g LT 51 eslind
3,8 3 bl sy Al sla S by
Xanthomonas Citri subsp. s did S e 5555 o]
slacas 5 of Jo Osmili s a5 LB el Sl citri
Slap b g (Jo mols O00d B Cd O gmen il
IS oS ) S Ll s w il 5 s O3S Jlad
Jehle, ) =35 plowil O Jobo S 5 LG ey sl
5 el el e oolae on 5 sk O peilin s o0 (2013
[EURIPR W R P WG PP IR VR RGN [P |
35 Ol AW o s ol esdle (Jehle, 2013) wsls oL
30 I Sl gl i S50 2 s Slaessal
Sk ol oolas 5 ol L Ol s (S e Sool
55 A0 5 4ids 0 S 4 O3ls sl Sl e O Sl el
S 3S e lhy ials Sud bl bl 5 oS sl
s .ehle, 2013) col O sy, Cosle sdias OIS
Xanthomonas il sladi S 31 Jb= a0 b &S LS >
25 ol Gand 3. Ln g pslie Sl 4 S Lo 3
e gla o, L XCC (65Ul Jeols oS o slas
oAl sl s 0se3l s OF (S e ol il
5 s olis bodd el gladigad s L3S (s3L
AF on 2 LOEMEMS) Jize i o r il
sleis, L LCMSIMS i ol cts b azidls o3 S
WliS e b olels 5 Ao o 5w SO 580 50

LS B ome g 3550 S S S5 L

- \y¥ar uw)sﬁl{, Al o)Lo.aia A 0599 /w) ‘;uwlsc_i.uaj (WA


https://dor.isc.ac/dor/20.1001.1.25885073.1394.4.2.4.4
http://gebsj.ir/article-1-120-fa.html

[ Downloaded from gebs.ir on 2026-06-27 ]

[ DOR: 20.1001.1.25885073.1394.4.2.4.4 ]

o373 A

v S S p eslas p sy s 4

O p 5 5l xS sl sl Lpd M S 5k 4 Ll
oo 2 Y o w4 L e s 5L Y OSIE s
Oloy 5o oo 5 05l 5o djb)ﬁvﬁ.@;)‘ﬁ O 5ol g
(’J§ SRS PRV &= J=ls s e o6 sl
53 e dousl Sladad e 53 Sl T 0
w53 ¥ slos 3 5y 5l 3 o3zl U ool (180 gonli o
i gl S Y S w5 gV Free e sl S sl
S sy SlS 5 K 35 b edel ey s Jsbe
SVl 4 s A el A e Ve Glaeme 4 UL
o2 O3 e G opl esdle ol Jame 31 Sle a s
L Ot 5 s 0ad B s (S s S ol sl

355033 eads O GMAMP ol Ol e b ol a3 5 S
oaliiul 5 g0 S0 559 5 SUSESS

b cilin e 5o 0nis py CBlE 1 pl g 5SS e
el ags solllial pove ulal 95,585 5 Sy 5l eslixal
@ k) e s (6, Selll S s e slacble
Ve BV D ol el e il slebile b
BX i Ll Jome 13 s LS| 380 05 L s (o S5 S
(Carl-Roth, Karlsruhe, Germany) Roti®-Quant Bradford
Aoy diged Bl s e Ve s S 33T ) ced w
sl Salr 5o slllul Gl gl 5 50l (J2S Olge @)
S Al Se Yoo Sl a4 5 LS G LU 48 el
S Il oaas b5 s S WLl 55583 edd G35 Jsloes
2 S

L O s n gbdslee 8 J>le b s b
b e il So S slad S ol b5 pH s
sse B L s Ol 5 sk pl gl s S 13
Losdls s 05,5 3 oy A8 aslind O s kS 5 Sl
LS ey o ases SlaesS b R s o sl
A3 s PH AL e 5 Jgloms 23 O |05 3 5
:(Anion exchange chromatography) 5 ,_JT dsls J )f sy S

Il cedel s e olas lepalls i il

5 S Sy el 0esl ol s g (6 Sl
“olS 51 WS 2 S el Sl ey plil 4 (1899) O1IKes
Vel 4ol (Soslaar glaia £ F e sl T Gl
ST ST G p Sk ¥ oo T 58) ek ¥os el
J=ls 53 5 ddH0 L3 el Vo B8 Blas Sde 4 5 L
£) oS bl Ay a4 e Ll IS s S 2
ol 3l sae ¥ oss ddHO 1y S O r (sl aS (6 o
MAMP b 6, 8ol gl s Jame S, sl
Voo b)) e g a) e Solie Gl o e gladisel
Ll wlas 5 a8 Jame (b3l sladdyd 4 O 51 (ads S
3 S G g s b e lili gy o gasie SN less
FUY Sdeaids o3 0 WA i L ol&ilesl sles s
laad ) s (gl 31 il e SO e 30 03l 15 el
LLs Gy 638 BS sl S olSas 4 S 5l eslizad b
el 5l ey VL ulids 5o XeC (5 SL IS el oslas g
J s pocdS S gl SIXCC (6581 02500 048 ST 5 o oS
Ak Vo s midls gl Jol gla S A sles S ol
D3 eslizal syse 6 il dee YOU I 53 LB CiS L
Slos LSSl Kb s )3 ok el S Lame (23S
4oaids 5 5 Yoo S Ce e 5 ol S Sl 4y T
Fol o SL Osrilw s 5 A o3l S5 Cell VY e
o RS Sl 5l g SEE e Yo mdl gl
S sy b 8 13 eslanal 5, 56 (King's medium B)
SIS ol s Yo gl s cele FACGL 4 el Jiabe
Lols e opl o) » ail Ay slag S5 Lud 4 Sl
el Jo el Jae O i) s ¥ov 15 03 5 0l (651 per
S eslizal b ol &gl o 53 252 50 gl SL s S
Sl L s S 5 Lt osls sy G P 5o b 5k ul
S ool Ty lgh Jgame Ldd 3 5 Sk ol ke
P2V e o (5 058) 2 68U sk 5000 50
b 53 5 138 Gl edd bl 5 epips ki O
wr, (S5 Gl a e ) ) e 00 Gl
43 J.pl;— GG gaeilows o ¢ ST 9 flp'- las 4 gl LS

VAP (limo) 9 5l 1Y o5l ¥ 0590 / (s § (S| § Sl (koo -


https://dor.isc.ac/dor/20.1001.1.25885073.1394.4.2.4.4
http://gebsj.ir/article-1-120-fa.html

[ Downloaded from gebs.ir on 2026-06-27 ]

[ DOR: 20.1001.1.25885073.1394.4.2.4.4 ]

v S Sy p eslas p Sy Jdod g a e

(slas 0557506

3 S Slosat und gl B S 3 ) )
Jbs . Protparam 5, 5 serge slajlpl 51 slad
s eslensl  (http://web.expasy.org/protparam) EXPASy
CDD- by 58l 5 bzl 5l agis o Shas s sl 5
layws U as el PFAM 5 TIGRFAM  (BLAST
sla s s ead Clasl=s (Motifs) slacis 5o 5 (DOmains)
S oesn 65 ARl G U sl 208 e s
SOSUl 5 (http://www.psort.org/psortb/) PSORTB 5 .

(http://harrier.nagahamari-bio.ac.jp/sosui/sosui_submit.html )
Sape ey 4 s G aw Sl el A eslin
http://www.sbg.bio.ic.ac.uk/phyre2/html/page.cgi?id= ) Phyre2

b S & s (index

OF @il o i 5 Jd iy 5 o las angs
Seis ade Yoo 5l 6,80 b o855 5 oslas 4 Sl 2
Calg L3 oS ek elinal oSS CiS e sl %
chle el cads Jb By oslas n) e V0050
354 535,58 30 ey bos e e bl olas opl S5
2 sk il s A el mdhe e S e YT
OF 51 s S o1 g 5 n Jab sl ST A 05
A bl a S il e S VFF W5 S e
SN A S IV 2 S e 3 () JSD) WS e 1 e
Sl s Jsloes 00 S0 K 55 e dsly S 1 sl
Gl Al sy g dalss GMAMP Jle dly Ov e
Yo Jghome e 3dls plnil 51 das sl s 4 0 jlae ¢ o
anion ) 5yl Il Osiw 35 5 PH AL i V50 o
Jsloee alizes sl clale L 5 s Jles! (exchange column
S WY Glapm 05 5 edd 50 Sk Dt Sl e LS
Lol = s S Jals S S sl S s &l & S

Sl s Dose w4 S Sl LSS e S S

Lo gl o s s Sose w0 Sudl Dol S ks S
O 5w 5> DEAE sephacel L 5 Q-sepharose sles ) 3l eslazal
&Ll s Econo-Column (BioRad, Hercules, USA) glains
“ e 00 Og e A bl IS Bl a0 F) 5
O ol S oo JJab a5 b ap e Bl A la3 L )
25 bt 2D 5 S b 1S 5y S el Ol il
dolaze al> o 3 Lo 3l 0L > o cxle RO
obas Jlasl Ol 5 5 adds 2 e Voo ol
A s Sk s akds p a) e ) 55 e s a8
Yo oms gl dals B8y S ol eslinal sp5e 3L
L Ostw il (315 5les S plasil (sl 55 PH AL Y50 L
A i A DYk Yoo e LIS Y 5e V) B s
VOA oo 5 ) e Yor e 5 A3 53 5 ot (PH
dsbaze B as esls s OF 51 (PH A u s Ve s
O 3 B 5500 5 Wsad e 35,5 (Equilibrate)
SOSan s A 5h s Lt A sl Lopliss 5 A ool e
L B e calizee glaclale L O 4 odd late o
35 5 S Ot 3 (s IS Vg Lo Veee 5 00e Yo
S Ol 5 18 Soslaer 6 oo VF lap 3 5 A2
5050 0531 b i 0 s s se (S e b 5 S
Cds 8ol 2 esdhe E 33 e il A el
O Ui 3 il A Sl i sy 5 SSE 03]
L AKTAMICIOFPLC st 4 Juaze Hitrap Q FF (5 1) L

A oslinal 30 ol S Sle ¥ gles

gl PIEsbsS Jss o pr Jdov 5 40
e & S i o bl 5 43 ((LC-MS-MS)
oo b pll e ol 5o badty 5 e
el Sl JE S el Ry R S st
e 3 835 N e G 03 b s B Sl S
Al e 5 4
LCMIIMS 51 ol ol oo 55 ot 5 4520

by o5h gl LCMSIMS i Jols b Jis

- \y¥ar uw)sﬁl{, Al o)Lo.aia A 0599 /w) w‘sc&m} (WA


https://dor.isc.ac/dor/20.1001.1.25885073.1394.4.2.4.4
http://gebsj.ir/article-1-120-fa.html

[ Downloaded from gebs.ir on 2026-06-27 ]

[ DOR: 20.1001.1.25885073.1394.4.2.4.4 ]

o373 A

o S S eslas S s g w e

k_i.l Q‘y& LY g_i.;..gj U’i‘ C,Jjg J‘):Q oslail S)9m aL:g ul:.'v"
SA 53 (el i ge ygo 4 5 Sl LB 8 o s
Thuerig et ) el ol 6 S IS 4 ciliis SLMAMP (5L

al., 2006; Felix et al., 1991; Basse et al.,1992; Kunze et al,
5 L5 .(2004; Zhang et al., 2010; Silva and Heath, 1997

Goand e o Gl Gras el 5l (144)) 0L
Pseudomonas syringae ;I (Harpin like activity) . ls
el Dose a ot b gy Job o s As S eslind
Sl SHE 4 by S XS Ll 1 6K ol

.J).j

¥
=3
=3

»
=
S

ethylene (pmol/ml air)

bc

3.00 |
2.00 | 9e

de
1.00 | i f
0.00 = i

%, o,bo' T, %o
(J 2,

aw lgd ol LS)JT@"' LSLQ"j:“"S\J'e B 3 el RS
Cdld Sl it s sl GMAMP b OS] 3
“o3l a0 S5 S POV 5 OV 5 el g1 b
...L;J).g LSMAMP .17-‘_9 \idX Ls.fl" C‘JS B A szzf

i S5 eslizd

v oy SIS e Sa Dl SISl S
o liS Jld S e (g3l (A i 3 Gl Cudbge O g

5l as Econo-Column ¢ s s (s, e 0+) DEAE sephacel sl s, 5l eslinad L XCC el 54> e oolas s Sl by B S sl 5 Y K
s Jlasl 05w 55 o PHA ol (o )8 (e ¥ CBle w0 620 Jen 00) (i sbae PHA (o 5 5L ¥ 5n ks Y Lo 55 035 ol
5 odd Soslaar ke VF (SlgsnmS 3 53 5 Ad 3 5 S 5 Al 3 o LIS (6 Vg0 e Ve 500 O slaclale bod fate slacnS s
oLt o lac CrUde €X v A JS Jsdome Jlasl 31 13 0 g 51 o L;),T@? G0 S 3 FIOW s ey o il A 5 03T L T S e e Ol e

IR

Figure 1. Manual anion exchange chromatography of Xcc crude protein extract with DEAE sephacel resin (50 ml) in Econo-Column. After

equilibration of mentioned column with 20 mM tris buffer pH8, protein extract (50 ml with 2 mg/ml concentration, pH8) was applied on
column, bonded proteins eluted with 350, 500, and 1000mMNaCl concentrations in tris buffer, gathered in 14 ml fractions and elicitor
activity of them was estimated with ethylene production bioassay. frow: gathered fractions from column before sodium chloride solution

application, crude ex: crude protein extract.
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Figure 2. Anion exchange chromatography of semi purified sample by FPLC. Semi-purified protein solution was diayzed
against Tris buffer with pH8 and applied on Hitrap Q FF 5 ml column and bounded proteins were eluted by applying gradient
concentration of NaCl in 15 min with 1 ml per minute. Eluted proteins were gathered in 1 ml fractions and their dicitor activity

estimated by ethylene production bioassay.
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Table 1. Results from tandem mass spectrometry analysis and identified proteins

Protein Descriptions Intensity Sequence pl Mol. Weight
Coverage [kDa]

1 ssh single-stranded DNA binding protein 185300000 54.4 5.48 19.096
2 conserved hypothetical protein 20404000 33.8 7.82 17.855
3 conserved hypothetical protein 21690000 31.9 7.91 27.393
4 conserved hypothetical protein 16636000 31.8 9.51 17.113
5 mdh malate dehydrogenase 1081500000 31.7 5.52 34.935
6 groEL 60kDa chaperonin 135710000 28.2 5.01 57.184
7 groEL 60 kDa chaperonin 32560000 26.2 5.05 57.166
8 pdxHpyridoxamine 5-phosphate oxidase 55075000 21.6 6.44 22.2

9 osm Cosmotically inducible protein 7476200 19.4 5.6 15.371
10 purEphosphoribosylaminoimidazole  carboxylase 2048100 144 6.39 17.097

subunit

11 sodMsuperoxidase dismutase 2555000 14.3 5.46 22.717
12 cspA major cold shock protein 2875600 14.1 8.12 7.9449
13 kdsA 2-dehydro-3-deoxyphosphooctonate aldolase 2216200 13.8 5.87 29.755
14 PqqC protein 16708000 13.6 6.67 28.234
15 conserved hypothetical protein 14219000 12.7 5.34 43.848
16 conserved hypothetical protein 7481800 12.6 9.15 21.417
17 pcnB polynucleotide adenyltransferase 19147000 12.3 8.89 51.034
18 eda KDPG and KHG aldolase 6572900 11 6.32 22.774
19 pnp polynucleotide phosphorylase 43356000 10.8 5.46 75.434
20 atoBacetoacetyl-CoA thiolase 22552000 10 6.08 39.847
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21 csrA carbon storage regulator 7686100 10 6.25 7.5655
22 gvpU gas vesicle protein 3833900 10 4.85 14.139
23 conserved hypothetical protein 2669100 9.9 5.44 17.434
24 gltA citrate synthase 7706800 9.8 5.98 47.832
25 tolBToIB protein 2754500 9.8 9.2 47.034
26 pykA pyruvate kinase 26389000 9.6 5.45 52.21
27 gumLGumL protein 1595800 9.5 6.38 29.376
28 conserved hypothetical protein 1305400 9.4 7.79 23.73
29 acdA acyl-CoA dehydrogenase 1091300 9 5.89 41.503
30 phdBdihydrolipoamideacetyltranferase 27981000 8.9 5.07 59.791
31 dnaKDnaK protein 12167000 8.9 4.99 68.836
32 hydrolase 4487200 8.9 5.17 24.258
33 crt 3-hydroxybutyryl-CoA dehydratase 2429200 8.8 6.44 27.648
34 rpoB RNA polymerase beta subunit 30576000 8.7 5.46 154.2
35 tufA elongation factor Tu 5226600 8.1 5.45 43.185
36 fadE9 acyl-CoA dehydrogenase 2609000 8.1 5.96 42.356
37 rpoB RNA polymerase beta subunit 1102300 8.1 5.35 154.9
38 tolBToIB protein 3303900 7.7 9.3 47.056
39 rplT 50S ribosomal protein L20 1289700 7.6 11.74 13.373
40 crt 3-hydroxybutyryl-CoA dehydratase 17537000 7.3 5.99 27.588
41 nerA GTN reductase 16462000 6.8 5.35 39.407
42 rpfNRpfN protein 1742100 6.3 6.07 41.13
43 ggt gamma-glutamyltranspeptidase 16491000 6.1 6.48 62.711
44 alcohol dehydrogenase 9970800 6 6.3 34.912
45 DNA-binding related protein 1499800 6 5.72 20.37
46 purAadenylosuccinatesynthetas 4962500 5.8 5.56 46.163
47 odhAoxoglutarate dehydrogenase 12898000 5.7 5.97 104.42
48 zwf glucose-6-phosphate 1-dehydrogenase 36378000 55 9.91 70.995
49 CoA tranferase 1689800 5 5.59 55.008
50 pepAaminopeptidase A/l 4634000 4.7 5.18 51.181
51 bioA adenosylmethionine-8-amino-7-oxononanoate 3183200 4.4 6.01 51.508

aminotransferase
52 accC biotin carboxylase subunit of acetyl CoA carboxylase 1119500 4.4 6.95 49.435
53 ligl DNA ligase 4924800 4.2 5.57 90.483
54 conserved hypothetical protein 2950800 4.1 5.88 24.068
55 pgi glucose-6-phosphate isomerase 2789200 4 5.75 54.176
56 folPdihydropteroate synthase 1319600 4 5.86 31.861
57 aceE pyruvate dehydrogenase 2808400 35 5.77 99.758
58 bioA adenosylmethionine-8-amino-7- oxononanoate 6634100 3.4 6.11 51.303

aminotransferase
59 prc tail-specific protease 1268300 3.4 5.64 79.988
60 conserved hypothetical protein 6544800 33 6.92 29.45
61 deoD purine nucleoside phosphorylase 2781500 3.2 5.79 26.216
62 rneribonuclease E 1069300 3.2 5.59 128.31
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ABSTRACT

xtensive research is currently going on in different research centers of the world

to find new elicitors from microorganisms and their related receptors from

different plants. Comprehensive knowledge about these elicitors and their cognate

receptors could be used for development of transgenic plants displaying resistant
against plant pathogens. As a crude protein extract of Xanthomonas citri subsp. citri
(Xce) has strong €licitor activity on Arabidopsis, in this study protein extracts of this
bacterium were prepared and fractionated and a semi-purified sample displaying €elicitor
activity was analyzed by LC-MS/MS. About 60 different proteins were detected in the
analyzed sample. Among the detected proteins, only three were similar to the €licitor
activity observed in a protein extract of Xcc bacterium: cspA (cold shock protein A),
csrA (carbon storage regulator protein A) and an unknown conserved hypothetical
protein from the DUF1456 protein family. This protein is soluble in water and it has no
bacterium membrane-targeting sequence as determined by PSORTB and SOSUI
analysis, suggesing with high probability that it is a cytoplasmic protein.
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