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1
1.1
1.1.1 (Bacillus firmus)
PC0O70465 2007 4 o
-80C 7
1.1.2
10 mL 2216E (0. 1%
0.5% 0.001% FePO,) 28°C 220 r/min
24 h, 4°C 3200 x g
10 min 0.45 pm  0.20 pm
o 10 kDa
(MILLIPORE)4°C 3200 xg 30 min.
10 mL 1 mL, -20°C
o Bradford '
595 nm
1.1.3 :PCR pMDI18-T.
‘Taq
( )
OMAGE DNA ZYMO
RESEARCH ;E. coli DH5a
( ) ; .
0XO0ID o Varioskan Flash
(Thermo Fisher )
1.2 SDS-PAGE
10 plL
SDS-PAGE 5% 15%
Tris— -SDS (250 mmol/L

25 mmol/L Tris 0.1% SDS pH8.3) 120 V
2.5 ho

1.3
SDS-PAGE
MALDI-TOF /TOF
MATRIX SCIENCE o
1.4
(Bacillus
firmus) . A BCG9842

Primer premier 5. 0 3 P1.P2
P3 P1 p2
A P3 BCG9842
1
Table 1 ~ The sequences of primers

Primer  Codon Sequence (5°—37)
P1 P1-F TTTACATCGAAGCCCACAT

P1R GCATCAAAGCCCATTATC
P2 P2-F AATAGTTGCTAATACATAGGAGGAG

P2R TACTGCCATAAGTGCTGATAGAG
P3 P3-F GGGATGGTTATATGTTGAAGA

P3R TGAATGAGAGAATAGTGGTTTG

DNA PCR
DNA PCR °
25 uL 20 mmol /L Tris-HCl (pHS. 3)

50 mmol/L NaCl 2 mmol/L MgCl, dATP. dTTP.

dCTP.dGTP  0.025 mmol/L;
40 pmol;Ex Taq DNA ( )1.25 U
PCR :94°C 5 min 35
94°C 40 s. ( 49.7°C 35
\48.6°C 35 \48.7°C 35 ) 40 s.
72°C 90 s ; 72°C 10 min PCR
(ZYMO)  PCR .
PCR pGM-T (
) E. coli DH5«x
( ) 50 pg/mL
LB
PCR o 50 pg/mL
LB 37C
1.5

SignalP3.0 " (http:z//www. cbs. dtu. dk/services/
SignalP /)

PSORT * ' (http://psort. hge. jp. /
form. html)
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M 1
2
116 —— ——
2.1 SDS-PAGE 66.2 — —

#3m . S« 43kDa
0 35— -

SDS-PAGE( 1)

43,
37 16 kDa o 25 — —
2.2
SDS-PAGE
18.4 —
. =<— |6kDa
MALDI-TOF /TOF . i -
43kDa
(putative chitinase) . 3 1 SDS-PAGE
( 2) Fig. 1 SDS-PAGE of the extracellular products from Bacillus
10% - firmus. M: Protein molecular weight standards (MBI) ; 1: Bacillus
37kDa firmus.
A (enterotoxin A) . 13 16 kDa
A C 3 BCG9842 ( hypothetical protein BCG9842 _
49% o B2512) . 7 BCG9842
( 4 39% .
2 43 kDa
Table 2 The basic information and match peptide sequences in Mass Spectrometry analysis of the 43kDa protein of Bacillus firmus
Start End Observed Mr(expt) Mr( calc) Sequence
135 141 1010. 4951 1009. 4878 1009. 5021 K. WHYYITK. K
153 175 2432. 1462 2431.1389 2431. 1517 R. ADFEPIGTVQHDGSAASNHLTHK. I
257 273 1901. 9253 1900. 9180 1900. 9353 R. NGEMIDTVTGPHFIDKK. L
Note: Top Score:166 for gil 196041711 putative chitinase Bacillus cereus NVH0597-99 .
3 37kDa
Table 3 The basic information and match peptide sequences in Mass Spectrometry analysis of the 37kDa protein of Bacillus firmus
Start End Observed Mr(expt) Mr( calc) Sequence
76 87 1329. 6224 1328. 6151 1328. 6507 K. VNAMSSLTNHQK. F
95 103 1193.5149 1192. 5076 1192. 5400 R. EWIDEYNPK. L
104 113 1262. 5925 1261. 5852 1261. 6158 K. LIDLNQEMMR. Y
118 124 908. 3899 907. 3827 907. 4076 R. FNSYYSK. L
125 139 1692. 7607 1691. 7534 1691. 8002 K. LYELAGNVNEDEQAK. A
140 148 986. 4321 985. 4249 985. 4505 K. ADFTNAYGK. L
149 169 2514. 2388 2513.2315 2513. 2795 K. LQLQVQSIQESMEQDLLELNR. F
209 229 2407. 2991 2406. 2918 2406. 3482 R. IQGEIQAELTTILNRPQEIIK. G
237 249 1479. 7478 1478. 7405 1478. 7729 K. QVFTITNQTAQTK. T
250 272 2451. 1863 2450. 1790 2450. 2289 K. TIDFVSIGTLSNEIVNAADSQTR. E
282 291 1209. 7240 1208. 7167 1208. 7492 K. QKELLPLIQK. L
292 318 3084. 4390 3083. 4317 3083. 4935 K. LSQTEAEATQIFVEDQVNSFTELIDR. Q
372 386 1822. 7765 1821. 7692 1821. 8170 K. QTNQFEDYVTNVEVH.

Note: Top Score:1039 for gil 196041193 enterotoxin A Bacillus cereus NVH0597-99 .
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4 16kDa
Table 4 The basic information and match peptide sequences in Mass Spectrometry analysis of the 16 kDa protein of Bacillus firmus
Start End Observed Mr(expt) Mr(calc) Sequence
173 179 876. 42 875.42 875.39 K. HADWYGK. T
131 139 1088. 56 1087. 55 1087. 50 K. NLPSSWNDR. I
180 190 1258. 63 1257. 62 1257. 60 K. TANLAPEWNDK. T
57 67 1301. 69 1300. 68 1300. 74 K. KDIQYITMVLPK. Q
119 130 1392. 69 1391. 69 1391. 65 K. GGQYIYWSSGFK. N
140 167 2933.50 2932.50 2932.37 R. ISSVSTASPSASYSTTLWEHTSTQGYGK. G

Note: Top Score: 101 for gil218897794 hypothetical protein BCG9842_B2512 Bacillus cereus G9842

2.3 N A BCG9842 0
PCR o
1464 . 1273, 1000bp 0 2.4
PCR
PCR SignalP3. 0
PCR 3 o
3
bf-43.bf37  bfd6, 15 -
pGM= 40 N
T DNA 5).
5
Table 5 Major secreted protein sequences of Bacillus firmus
Strain Protein/kDa Sequences of signal peptide
Bacillus firmus 43 MNNRLLKQLQNMKMNKKSLG AVALTAGIIGTTLIPQNTYAHGFVE
Bacillus firmus 37 MKKTLITGLLVTAVSTSCFI PVSAYAKEGQTEVKTVYAQNVIAPN
Bacillus firmus 16 MLKKLVAGTLVAGFALTGGLGAVSAEEKSNTIKSFDYLKVDEQNV

Note: N-erminal signal peptide of 45 amino acids and their signal regionals (Underlined part of the amino acid sequence)

PSORT A
° BCG9842 o
bf-43 bf-37
DNA
b6 ( 6).
BCG9842
6 3
Table 6  Cellular localization of the 3 selected °
se(!ret()ry sequences 3
Sou‘r(*e Protein Signial Predicted ‘ Reliability SlgndIP3 0 3
strain peptide  subcellular location score
Bacillus firmus — bf-43 + Membrane 0.174
Bacillus firmus — bf37 + Outside 0.300
Bacillus firmus ~ bf46 + Outside 0.300
o, PSORT

43.37 16 kDa
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Mass spectrometry identification of secreted proteins from

Bacillus firmus and analysis of its secretive sequences

Sun Liu'®> Xiaoling Song' Jie Huang'’

' Key Laboratory for Sustainable Utilization of Marine Fisheries Resource Ministry of Agriculture Yellow Sea Fisheries
Research Institute Chinese Academy of Fishery Sciences Qingdao 266071 China

? Shanghai Ocean University Shanghai 201306 China

Abstract: Objective Bacillus firmus was a common probiotics bacteria in nature and widely used in the shrimp
aquaculture. In order to construct expression vectors for secretive proteins we identified several major secretive proteins of
Bacillus firmus by mass spectrometry and analyzed their gene sequences to find signal peptide sequences. Methods The
secreted proteins of Bacillus firmus were exiracted and separated by sodium dodecyl sulfate-polyacrylamide gel
electrophoresis ( SDSPAGE). The 3 highly expressed protein bands in the SDS-PAGE were identified by mass
spectrometry Matrix Assisted Laser Desorption Tonization (MALDI) -Time of Flight (TOF) /Time of Flight (TOF) and the
sequences were downloaded from National Center for Biotechnology Information (NCBT) database. Then Polymerase Chain
Reaction (PCR) primers were designed according to the downloaded sequences and specific DNA bands were amplified
sequenced and bioinformatics analyzed. Results The proteins were identified as the putative chitinase enterotoxin A
and protein BCG9842 of Bacillus firmus. Three signal peptides were conformed by using the online software SignalP 3.0
namely bf-43 bf37 and bf46. The cellular localization of the secreted sequences were analyzed by PSORT. And we
found that bf-43 located in the outer membrane of cells bf-37 and bf46 located in the extracellular cell. ~Conclusion
3 major secreted proteins of Bacillus firmus have been identified. 3 possible signal peptides were obtained and will be
useful for the construction of expression vectors for secretive proteins.
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