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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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