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Fig. 1  Different protein spots of Bacillus anthracis extracellular protein from in vivo and in vitro sample.
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Fig.2 Different protein spots of Bacillus anthracis cell wall protein from in vivo and in vitro sample.



664 Jingxiao Ren et al. /Acta Microbiologica Sinica(2010)50(5)

XYL IR RS B 25 S AT T AR, R JERBINAYE B AR B A U pH 4.5 - 5.5
PRI 5 AN RE AR LG, R 20 AN, R IR R 2] AR A T 2 SR A AT 6 TR S R A
94 M R pH 4.5 - 5.5 IRE N 22 HAei o DL
2.1.3 emEEAERR R IKE R ER A W pH4 -7 IKEDV AR, 78 pH 6 — 11 XU B2 A, X
WEAMIEFT T pH4 -7 pH 4.5 -5.5 pH 6 - Tk B/ E A0 B8R AT AR, Hix
11 =B EE A XL L Pk L (T 3) o BT pH 4 =7 DX i R R BB HH B A 25 5 0o

M/kDa pH 4 7 pH 4 7

l

116.0—]

66.0—

45.0—]

35.0—]

25.0—|

18.4—

14.4—

M/kDa

116.0—

66.0—

45.0—

35.0—

25.0—

18.4—

144—

L K
1 ] i alm = a i
in vivo in vitro

3 REMEERZENIMNEFHNEECEARRNEARKREREEEZRS

Fig.3 Different protein spots of Bacillus anthracis whole cellular protein from in vivo and in vitro sample.
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Table 1 Database searching results of extracellular protein spots up-regulated
Spot Gene Score Gl Ames Seq-cov/%  Mat-num Protein function
S102 sap 121 30254634 BA0O885 29 8 S-layer protein Sap
S104 * ALB 124 44889024 26 12 Serum albumin precursor
SI05 * ALB 261 44889024 50 24 Serum albumin precursor
SI06 * ALB 97 44889024 23 11 Serum albumin precursor
S107 - 73 30258823 BA4322 24 7 5’-nucleotidase family protein
SI108 - 65 47502254 GBAA- 25 7 N-acetylmuramoyl-L-alanine amidase, family 4

Chrom-1853

SI09 - 98 30257881 BA3338 38 7 S-layer protein, putative
SI10 - 94 30257881 BA3338 40 7 S-layer protein, putative
SIi4” HBBI 93 122676 72 7 Hemoglobin subunit beta-1/2

Note ; Asterisk stands for the proteins which are not belong to the Bacillus anthracis detecting in the NCBI database.
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Table 2 Database searching results of extracellular protein spots down-regulated

Spot Gene Score Gl Ames Seq-cov/%  Mat-num Protein function

SQ02 - 88 30258170 BA3645 24 7 oligopeptide ABC  transporter, oligopeptide-
binding protein, putative

SQ03 - 102 30258170 BA3645 38 9 oligopeptide ABC  transporter, oligopeptide-
binding protein, putative

SQ04 - 78 30258170 BA3645 24 8 oligopeptide ABC  transporter, oligopeptide-
binding protein, putative

SQ05 - 126 30256692 BA2041 35 10 oligopeptide ABC  transporter, oligopeptide-
binding protein, putative

SQ08 - 122 30253849 BA0309 40 8 delta-1-pyrroline-5-carboxylate  dehydrogenase ,
putative

SQ10 - 150 30253869 BA0331 38 7 polysaccharide deacetylase-like protein

SQ11 - 216 30253868 BA0330 54 14 polysaccharide deacetylase-like protein

SQ14 - 121 30259391 BA4893 53 8 conserved hypothetical protein

®3 EREFARARARIELERSE

Table 3  Database searching resulis of cell wall protein spots up-regulated

Spot  Gene Score GI Ames Seq-cov/% Mat-num  Protein function Location
CNO3 - 151 30258743 BA4240 38 12 acetyl-CoA acetyltransferase Cytoplasmic
CNO8 tsf 71 30258474 BA3964 29 8 translation elongation factor Ts Cytoplasmic
CNO9  tsf 59 30258474 BA3964 42 11 translation elongation factor Ts Cytoplasmic
CNI10 tsf 82 30258474 BA3964 36 11 translation elongation factor Ts Cytoplasmic
CNI1  sod-1 78 30259005 BA4499 59 7 superoxide dismutase, Mn Extracellular
CNI2 - 108 30260021 BA5563 78 11 PTS system, glucose-specific 1IA  component, .
putative Cytoplasmic
CN14  guaB 147 30253523 BA0008 45 18 inosine-5’-monophosphate dehydrogenase Unknown
CN16  dnaK 133 30259043 BA4539 34 20 chaperone protein dnaK Cytoplasmic
CN17 - 137 30256909 BA2267 64 22 alcohol dehydrogenase, zinc-containing Cytoplasmic
CN18 - 140 30256909 BA2267 63 21 Alcohol dehydrogenase, zinc-containing Cytoplasmic
CN20 - 142 30256909 BA2267 58 17 alcohol dehydrogenase, zinc-containing Cytoplasmic
CN21  bfmbAb 143 30258881 BA4383 63 19 3-methyl-2-oxobutanoate dehydrogenase, Unknown
subunit
CN30 fusA 57 30253619 BA0107 60 16 translation elongation factor G Cytoplasmic
CN39  fusA 189 30253619 BA0107 40 29 translation elongation factor G Cytoplasmic
CN60 - 150 30265163 BAI1211 73 18 triosephosphate isomerase Unknown
CN28  pdhD 140 30258686 BA4181 44 17 pyruvate dehydrogenase complex E3 component, .
dihydrolipoamide dehydrogenase Cytoplasmic
CN32  gap-2 76 30259842 BA5369 30 8 glyceraldehyde 3-phosphate dehydrogenase Cytoplasmic
CN31 - 82 30259248 BA4761 53 11 enoyl-CoA hydratase/isomerase family protein ~ Unknown
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Table 4 Database searching results of cell wall protein spots down-regulated

Spot  Gene Score Gl Ames Seq-cov/% Mat-num  Protein function Location
CW17 ampS 165 30253867 BA0329 56 22 aminopeptidase AmpS Unknown
CW21 dhaS 89 30258137 BA3609 43 19 aldehyde dehydrogenase Cytoplasmic
Cw22 - 196 30254654 BA0908 55 32 oligopeptide ABC transporter, oligopeptide- Cellwall
binding protein
CW23  guaB 276 30253523 BA0008 68 33 inosine-5’-monophosphate dehydrogenase Unknown
Ccw29 - 125 30259683 BA5200 39 19 transcriptional activator tipA, putative Unknown
CW3l - 69 30256909 BA2267 43 13 alcohol dehydrogenase, zinc-containing Cytoplasmic
CW32  pepQ-2 229 30259360 BA4861 79 26 proline dipeptidase Cytoplasmic
CW33 - 146 47506071 BA1795 55 17 methionine aminopeptidase, type I Cytoplasmic
Membrane

£5 2EKLARASRERERER

Table 5 Database searching results of whole cellular protein spots up-regulated

Spot Gene Score Gl Ames Seq-cov/%  Mat-num Protein function

E001 eag 231 30254635 BAO887 40 27 S-layer protein EA1

E003 eag 285 30254635 BA0887 58 34 S-layer protein EA1

E004 eag 240 30254635 BAO887 52 31 S-layer protein EA1

E006 - 69 30255272 BA1330 48 8 3-oxoacyl-( acyl-carrier-protein )  reductase,
putative

D020 - 105 30259438 BA4943 57 12 tRNA binding domain protein, putative

D022 - 122 30256909 BA2267 57 18 alcohol dehydrogenase, zinc-containing

D024 tkt-2 73 30258263 BA3744 38 20 transketolase

D031 - 114 30257071 BA4221 54 18 conserved hypothetical protein

D033 tuf 84 30253620 BAO108 49 15 translation elongation factor Tu

D054 tuf 79 30253620 BAO108 48 15 translation elongation factor Tu

D041 - 61 30259858 BA5385 44 8 mutT/nudix family protein

D053 rpsA 196 30255447 BA1519 67 17 ribosomal protein S1

D057 - 93 30257014 BA2378 63 16 conserved hypothetical protein

D059 acnA 80 30258198 BA3677 18 15 aconitate hydratase 1

D061 rplL 82 30253612 BA0100 48 8 ribosomal protein L7/112

D068 mmsA-1 132 30256990 BA2354 48 20 methylmalonic acid semialdehyde dehydrogenase
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Table 6 Database searching results of whole cellular protein spots down-regulated

Spot Gene Score Gl Ames Seq-cov/ % Mat-num Protein function

D002 fusA 289 30253619 BA0107 56 35 translation elongation factor G

D005 thrS2 98 30259321 BA4820 28 17 threonyl-tRNA synthetase

D006 proS-2 82 30258467 BA3957 34 17 prolyl-tRNA synthetase

D007 - 55 30257176 BA2553 25 14 acetoacetyl-CoA synthase, putative

D008 pepF-1 133 30255158 BA1206 43 26 oligoendopeptidase F

E017 - 104 30260153 BA5706 38 18 oligoendopeptidase F

D009 glmS 232 30253669 BA0159 54 31 glucosamine-fructose-6-phosphate aminotransferase (isomerizing)
D010 glmS 219 30253669 BAO0159 53 30 glucosamine-fructose-6-phosphate aminotransferase ( isomerizing)
DO11 aspS-2 143 30259130 BA4623 37 21 aspartyl-tRNA synthetase

D012 - 180 30254821 BA1091 65 28 long-chain-fatty-acid-CoA ligase, putative

D013 pepA 99 30259641 BA5155 39 17 cytosol aminopeptidase

D014 trzA 91 47502304 gﬁl];‘;[]?lil 903 44 17 chlorohydrolase family protein

DO16 ald-2 161 30259372 BA4873 78 24 alanine dehydrogenase

D017 nagA 109 30258776 BA4274 50 18 N-acetylglucosamine-6-phosphate deacetylase
D018 hemL-1 59 30254057 BAO0531 48 11 glutamate-1 -semialdehyde-2 , 1 -aminomutase

D019 prfA 98 30260030 BAS5572 49 16 peptide chain release factor 1

D021 pepQ-1 102 30258918 BA4422 60 14 proline dipeptidase

D023 - 117 30253592 BA0079 66 20 phosphotransferase domain protein

D029 gtaB 187 30259638 BAS5152 66 22 UTP-glucose-1-phosphate uridylyltransferase

D037 - 89 30258518 BA4009 53 10 guanylate kinase, putative

D042 hutU 176 30258232 BA3711 50 27 urocanate hydratase

EO010 hutU 128 30258232 BA3711 42 21 urocanate hydratase

D043 pckA 108 30259511 BA5019 38 19 phosphoenolpyruvate carboxykinase ( ATP)

D044 gatB 208 30253860 BA0322 58 31 glutamyl-tRNA ( GIn) amidotransferase, B subunit
D046 hmp 140 30255399 BA1467 52 21 flavohemoprotein

D047 - 91 30254645 BA0897 39 13 Peptidase, family M20/M25/M40 protein

D048 pek 160 30259841 BA0567 72 24 phosphoglycerate kinase
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Differential expression proteins of Bacillus anthracis
cultured in rabbit’ s intestinal tract model

Jingxiao Ren'**| Yidan Zhi'", Xiankai Liu', Li Zhu', Erling Feng', Huagui Wang',
Fusheng Chen' ", Hengliang Wang' "

(' State Key Laborary of Pathogen and Biosecurity, Beijing Institute of Biotechology, Beijing 100071, China)
(* College of Food Science and Technology, Huazhong Agariculture University, Wuhan 430070, China)

Abstract ; [ Objective] The rabbit’ s intestinal tract model was constructed to analyze the different expression proteins of
Bacillus anthracis in vitro and in vivo. [ Methods ] We used the rabbit’ s intestinal tract model to culture the Bacillus
anthracis , using different methods to extract the extracellular proteins, cell wall proteins and whole cellular proteins from
the in vivo and in vitro samples. Those proteins were separated by two-dimensional gel electrophoresis and analyzed by
mass spectrum. [ Results] We had been distinguished about 144 differential expression protein spots between in vivo and
in vitro samples, and 124 spots were identified, including 19 supernatant proteins, 29 cell wall proteins and 78 whole
cellular proteins. [ Conclusion] Those proteins which related to the anabolic metabolism were down-regulated in vivo,
including threonyl-tRNA synthetase, prolyl-tRNA synthetase, long-chain-fatty-acid-CoA ligase. There were also many up-
regulated proteins in vivo, such as DnaK, SodA and S-layer proteins.

Keywords: Bacillus anthracis vaccine strain A16R; the rabbit’ s intestinal tract model; two — dimensional gel

electrophoresis
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