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Proteome Analysis of Secreted Proteins of Brucella melitensis
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Abstract: Secreted proteins (the secretome) of the Brucella may mediate important pathogen-host interac-
tions, but such proteins are technically difficult to analyze. In the present study, we describe an approach to
identify Brucella melitensis secreted proteins by using proteome analysis. TCA-acetone was used to recov-
ery extracellular proteins from the culture of Brucella melitensis, and two-dimensional gel electrophoresis
followed by mass spectrometry for protein resolution and identification. At last, 40 proteins were identified.
These proteins included substrate-binding proteins of ABC transporters, outermembrane proteins and heat
shock proteins. The identification of these secreted proteins provides important clues for the understanding
of the molecular mechanism of Brucella and interesting candidates for the vaccine to treat or prevent
Brucella infections.
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Table 1 Database searching results of identified secreted proteins of B. melitensis

NCBI GI
?\I])gt NCBI GI Locus Gene Sequence coverage malt:l:ir:;;regtfi de Theor(zlt{i]gesl mass Theoretical pl

1 2i|17988285  BMEI2002 dnaK 0.41 21 68.7 4.80
2 2i|17987613  BMEI1330 - 0.27 12 53.5 5.81
3 £i|17987352  BMEI1069 Tig 0.33 15 54.4 4.94
4 gi|17989393 BMEII1048 groEL 0.48 29 57.4 5.04
5 2i|17989393  BMEII1048 groEL 0.48 29 57.4 5.04
6 2i|17988198  BMEI1915 - 0.26 13 63.6 5.19
7 2i|17988198  BMEI1915 - 0.26 13 63.6 5.19
8 2i|17989079  BMEII0734 oppA 0.45 21 56.2 5.13
9 2i|17989079  BMEII0734 oppA 0.45 21 56.2 5.13
10 £i|17989080  BMEII0735 oppA 0.42 28 58.9 4.97
11 gi|17988832  BMEII0487 ddpA 0.43 20 58.2 5.44
12 2i|17987290  BMEI1007  omp25b 0.39 8 25.2 4.72
13 2i|17987038  BMEI0755 tuf 0.41 14 42.6 5.29
14 2i|17987038  BMEI0755 tuf 0.41 14 42.6 5.29
15 2i|17988970  BMEII0625 - 0.30 15 48.3 5.51
16 2i|17988970  BMEII0625 - 0.30 15 48.3 5.51
17 2i|17986547  BMEI0263 livk 0.27 9 39.8 5.21
18 gi|17989465 BMEII1120 afuA 0.55 14 39.0 4.88
19 £i|17988935  BMEII0590 ugpB 0.53 21 43.1 4.97
20 gi|17986694 BMEI0411 - 0.49 18 40.9 4.96
21 2i|17988929  BMEII0584 afuA 0.31 7 36.3 5.20
22 2i|17986956  BMEI0673 - 0.49 17 37.1 5.31
23 2i/17989328  BMEII0983 RbsB 0.49 20 36 5.37
24 2i|17988213  BMEI1930 - 0.29 8 37.9 5.29
25 2i|17986299  BMEI0015 - 0.29 10 322 5.00
26 gi|17987290  BMEILI007 - omp25b 0.39 8 25.2 4.72
27 gi|17989189  BMEII0844 omp31 0.47 10 23.2 5.21
28 gi[17988112 BMEI1829 omp25¢ 0.42 8 24.6 4.79
29 2i|17987290  BMEI1007  omp25b 0.39 8 25.2 4.72
30 2i|17988112  BMEI1829 omp25¢ 0.42 8 24.6 4.79
31 2i|17988780  BMEII0435 xylF 0.58 12 31 5.60
32 2i|17987494  BMEII211 - 0.48 16 37.1 5.30
33 2i|17987079  BMEI0796 - 0.60 15 34.3 6.92
34 £i|17988895  BMEII0550 - 0.63 18 31.8 5.57
35 2i|17988952  BMEII0607 fatB 0.29 5 31.2 5.36
36 2i|17987723  BMEI1440 dsbA 0.45 9 23.8 6.43
37 2i|17984032  BMEI1980 - 0.47 7 19.9 5.43
38 gi|17989392  BMEII1047 groES 0.47 5 10.4 5.41
39 2i/17988926  BMEII0581 sod 0.62 8 18.3 6.24
40 2i|17988124  BMEI1841 sbp 0.40 11 36.1 5.47
41 gi|17989047  BMEII0702 - 0.35 10 40 5.58
42 gi[17986498 BMEI0214 tsp 0.35 13 47 5.69
43 2i|17988689  BMEII0344 livk 0.30 15 43.1 5.31
44 2i|17987532  BMEI1249 omp25 0.41 9 232 8.58
45 gi|17987532 BMEI1249 omp25 0.41 9 23.2 8.58
46 2i|17987532  BMEI1249 omp25 0.41 9 23.2 8.58
47 2i|17987171  BMEI0888 - 0.35 6 19.1 6.08
48 2i|17987256  BMEI0973 - 0.66 9 16.6 5.74
49 gi|17986825  BMEI0542 - 0.49 11 30 4.83
50 2i|17986825  BMEI0542 - 0.49 11 30 4.83
51 gi|17989204 BMEII0859 ddpA 0.28 12 54.6 5.71
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Table 2 The related information of identified secreted proteins of B. melitensis

a

b

d

ST Locus Location Sigr}al tgﬁ;?::;lg:r COG®  Metabolic Protein description
No. peptide helices pathway
1 BMEI2002 C N - (0} Molecular chaperone DnaK
2 BMEI1330 U Y 3 o Protease DO
3 BMEI1069 C N - (0} Trigger factor
4 BMEII1048 C N - O Chaperonin GroEL
5 BMEII1048 C N - (¢} Chaperonin GroEL
6 BMEI1915 C N - J 30S ribosomal protein S1
7 BMEI1915 C N - J 30S ribosomal protein S1
8 BMEII0734 P N - E bme02010 Periplasmic oligopeptide-binding protein precursor
9 BMEII0734 P N - E bme02010  Periplasmic oligopeptide-binding protein precursor
10 BMEII0735 P Y - E bme02010 Periplasmic oligopeptide-binding protein precursor
11 BMEII0487 P Y 1 E bme02010  Nickel-binding periplasmic protein precursor
12 BMEI1007 OM Y - M 25 KD outer-membrane immunogenic protein
13 BMEIO0755 C N - J Elongation factor Tu
14 BMEIO0755 C N - J Elongation factor Tu
15 BMEII0625 P Y 1 G bme02010  Glycerol-3-phosphate-binding periplasmic protein
16 BMEII0625 P Y 1 G bme02010  Glycerol-3-phosphate-binding periplasmic protein
7sMERS P Y1 b e Ll e droine, i
18 BMEII1120 U Y - P bme02010 Iron(iii)-binding periplasmic protein precursor
19 BMEII0590 U N - G Sugar-binding protein
20 BMEI0411 B Y 1 E bme02010 Putrescine-binding periplasmic protein
21 BMEII0584 P Y - P bme02010 Iron(iii)-binding periplasmic protein precursor
22 BMEI0673 P Y - P bme02010 Thiosulfate-binding protein precursor
23 BMEII0983 P Y - G D-galactose-binding periplasmic protein precursor
2oBMES P Y1 B bmeolo Lwheielewie e e, an
25 BMEI0015 U Y - R ABC transporter substrate-binding protein
26 BMEI1007 OM Y - M 25 KD outer-membrane immunogenic protein
27 BMEII0844 OM N - M 31 KD outer-membrane immunogenic protein
28 BMEI1829 oM Y 1 M 25 KD outer-membrane immunogenic protein
29 BMEI1007 oM Y - M 25 KD outer-membrane immunogenic protein
30 BMEI1829 oM Y 1 M 25 KD outer-membrane immunogenic protein
31 BMEII0435 P N - G bme02010 D-ribose-binding periplasmic protein precursor
32 BMEII211 P Y 1 ET  bme02010 ;f)‘::irslal;g“;izguar:ﬁbindmg periplasmic
33 BMEI0796 18} Y 2 R 31 KD outer-membrane immunogenic protein
34 BMEII0550 P Y 1 E bme02010 Glycine betaine/L-proline-binding protein prox
35 BMEII0607 P Y - P bme02010 Ferric anguibactin-binding protein
36 BMEI1440 0] Y - (0} Thiol:disulfide interchange protein dsba
37 BMEI1980 U N - P DNA protection during starvation conditions
38 BMEII1047 C N - (0} Co-chaperonin GroES
39 BMEII0581 P Y - — Superoxide dismutase (Cu-Zn)
40 BMEI1841 P N - P bme02010 Sulfate-binding protein precursor
41 BMEII0702 U Y 1 R ABC transporter periplasmic binding protein

© FPE]ﬂiBﬂﬁﬁimﬁﬁ?‘iﬁﬁﬁgﬁ']ﬁ%éﬁiﬁgﬂ http://journals. im. ac. cn

ttp://journals.im.ac.cn/wswxtbcn



1156 wehGEHR 2009, Vol.36, No.8

b d
Spot 9 Signal Number of o ¢ Metabolic ] -
Locus Location . transmember Protein description
No. peptide . pathway
helices
42 BMEI0214 U Y 1 M Tail-specific protease

Branched-chain amino acid ABC transporter, perip-

= LIRS & LY Y B E Pl lasmic amino acid- binding protein

44 BMEI1249 oM Y 1 M 25 KD outer-membrane immunogenic protein

45 BMEI1249 oM Y 1 M 25 KD outer-membrane immunogenic protein

46 BMEI1249 oM Y 1 M 25 KD outer-membrane immunogenic protein

47 BMEI0888 P N - (0] Peptidyl-prolyl cis-trans isomerase A

48 BMEI0973 0) N - S Hypothetical protein BMEI0973

49 BMEI0542 U Y - - Hypothetical protein BMEI0542

50 BMEI0542 18} Y - - Hypothetical protein BMEI0542

51 BMEII0859 P N - E bme02010 Oligopeptide-binding protein APPA precursor

D PSORTb V 2.0 (http://www.psort.org/); b: Signal P 3.0
(http://www.cbs.dtu.dk/services/SignalP/) , “Y” , “N” ;Ce R

COG (http://www.ncbi.nlm.gov/COG/); d: KEGG (http://www.kegg.com/); “bme02010”

ABC transporters.

Note: a: Protein cellular location was annotated by PSORTb V 2.0 (http://www.psort.org/); b: As determined by Signal P 3.0
(http://www.cbs.dtu.dk/services/SignalP/), “Y” means yes, “N” means no; c: Abbreviation of cellular role categories of theoretical
(http://www.ncbi.nlm.gov/COG/); d: As determined by KEGG (http://www.kegg.com/); “bme02010” means the protein is involving in ABC
transporters.
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