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Abstract
str. 168 were conducted. [ Method ] The genome sequences of B. subtilis subsp. subtilis str. 168 were used to predict to secretory proteins of Tat
pathway and functional analysis. SignalP 4.0, LipoP, TatP, TMHMM 2.0 were used to predict secretory protein of Tat pathway. Function of

[ Objective | Prediction and functional analysis of secreted proteins of Twin-Arginine Translocation ( Tat) pathway Bacillus subtilis

secretory proteins was also analyzed by COG ( Cluster of Orthologous Groups of proteins) database. [ Result]There were 108 Tat signal pep-
tides proteins containing motif without cleavage site of enzyme, 25 proteins containing cleavage site of enzyme without motif, 124 proteins con-
taining cleavage site of enzyme and motif. 105 proteins were classified as proteins secreted by Tat pathway in these proteins. [ Conclusion ]
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These results will lay the foundation for analyzing the secretion mechanism of extracellular protein in B. subtilis.
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Table 1 The overall results of secreted proteins of twin-arginine trans-

location pathway in B. subtilis
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Table 2 Tat secreted protein containing cleavage site of enzyme and motic in the genome of B. subtilis

Jre A HHAK KA COG %k BB A5
Serial number Gene Protein name Protein length COG clustering ~ Restriction enzyme cutting site
1 mfd transcription-repair-coupling factor 1177 [L] 46 147, ALA -NE
2 hslO chaperonin 291 [0] 40 f141. ASA - AL
3 sigH RNA polymerase sigma-H factor 217 [K] 4 5. NLQ - NN

4 rpmG 508 ribosomal protein 133 49 [J] 26 127 ASA - AE
5 rplD 508 ribosomal protein 14 207 [J] 85 fi186: WRG - GG
6 psQ 30S ribosomal protein S17 87 [J] 4 f15: SER -NQ

7 lR 08 ribosomal protein L18 121 [J] 25 f126: SGT — AE
8 plO 508 ribosomal protein L15 146 [J] 49 M150. RPG - FE
9 ybeC hypothetical protein 800 [c] 47 F148. TFA - AR
10 yezK hypothetical protein 58 — 22 123, ACF -SS
11 ImrA TetR family transcriptional regulator 189 [K] 13 114 LSA - AT
12 yeeK _oxidoreductase 307 [S] 23 fl124. ANA -VG
13 adcB _zinc transport system permease protein AdcB 280 [P] 14 #115: AFL - AG
14 yeeC stress response protein SCP2 199 [T] 44 145 LLG - GG
15 yeelk! hypothetical protein 191 [T] 23 F124. TKA - VI
16 yegk ArsR family transcriptional regulator 152 [K] 35 f136: AQA -LG
17 hxlR HxIR family transcriptional regulator 119 [K] 18 #119: TLA - VI
18 yelH BC transporter ATP-binding protein 226 [V] 51 F#152. SLA - GG
19 yezN hypothetical protein 37 — 32 #133: GTA -FV
20 yelP ABC transporter ATP-binding protein 252 [P] 50 151 SRL -IK
21 lipC spore germination lipase LipC 213 [E] 37 #138: ADL - KT
22 ydbN hypothetical protein 69 — 18 fi119. KVK -TY
23 ydeG hypothetical protein 146 [S] 34 F135. APL - AK
24 ydeM hypothetical protein 141 [1] 7 f18: EFT - 1G

25 gmuD 6-phospho-beta-glucosidase GmuD 464 [G] 27 #128: EGA - AD
26 gutR transcription activator GutR 759 [K] 11 #112; QFA - QM
27 ydjE sugar kinase YdjE 319 [G] 47 Fn48. AIA - KL
28 ydz] hypothetical protein 54 — 17 118 AFK - KL
29 yezF hypothetical protein 75 [S] 40 141 LFY - IF
30 perA ATP-dependent DNA helicase PerA 741 [L] 46 F147. RIA - YL
31 ligh DNA ligase 598 (L] 6 f17: ETA —KQ
32 yerO TetR family transcriptional regulator 289 [K] 22 F123. GFA - AT
33 yetM oxidoreductase 368 [C] 33 Fi134. EAA -SE
34 yfmT aldehyde dehydrogenase YfmT 345 [C] 8 #19: ELN - KQ
35 yfmN hypothetical protein 51 — 48 149 CLP - KE
36 yfmJ NADP-dependent oxidoreductase Yfm] 339 [S] 11 fi112: QLA -RR
37 1D hypothetical protein 46 — 6 f17: KVA -KN
38 dusC tRNA-dihydrouridine synthase 2 235 [J] 6 fi17: NFW - RE
39 Yl ABC transporter ATP-binding protein 310 [V] 50 151 SGL - VP
40 yhb] efflux system component Yhb] 220 [V] 20 121, ILT - NI
41 yheF GntR family transcriptional regulator 122 [K] 1 f12: M -DN

42 cspB cold shock protein CspB 67 [K] 4 15, LEG -KV
43 yheM hypothetical protein 150 — 32 f133: RQR-1S
44 yhe spore coat protein F 322 [S] 22 123 PHK - NH
45 yheN polysaccharide deacetylase 282 [M] 22 #123: ASL - AV
46 yhaH hypothetical protein 119 [S] 31 #132: SGK - QL
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47 serC 3-phosphoserine_phosphohydroxythreonine aminotransferase 259 [E] 9 FiI10: FNA - GP
43 hemE uroporphyrinogen decarboxylase 353 [H] 20 #121: EKA - DH
49 sbeC nuclease SheCD subunit C 1060 [1] 47 148, LDA - MT
50 gerPF spore germination protein 133 [S] 38 139 KSA - LG
51 yitG MES transporter 422 [G] 6 Fl17: SKQ —NN
52 yjzC hypothetical protein 60 [S] 13 F114; QKA -PN
53 yjaZ hypothetical protein 261 [0] 2 f13: A-VE
54 colA competence protein CoiA 373 [S] 40 #0141 HFA - HK
55 thiO glycine oxidase 369 [E] 47 #148. AAA -GM
56 cotW spore coat protein W 104 — 1 f12: N-SD
57 yjeZ hypothetical protein 52 — 46 F147. VGA - SF
58 spoVIF sporulation-specific transcription factor SpoVIF 103 [S] 3 f14. MDN - QF
59 vzl hypothetical protein 105 9 f110. KPS - QK
60 xkdK phage-like element PBSX protein XkdK 396 [S] 48 #149: GEA - KT
61 spolISB stage 11 sporulation protein SB 56 — 31 Fi132: ASY - QV
62 minW 2,3-diketo-5-methylthiopentyl-1-phosphate enolase 416 [G] 15 Fi116: LLA - TY
63 yhkuD L, D-transpeptidase YkuD 164 [M] 34 Fi135. SLQ - AG
64 sipT signal peptidase I T 203 [U] 15 F116: AKK - KT
65 ylbH rRNA methyliransferase YIbH 184 [L] 17 1 18: AVA -GT
66 cysC adenylyl-sulfate kinase 197 [P] 45 F146. ANA - AA
67 spoVFB dipicolinate synthase subunit B 200 [H] 5 f1 6. SLK - GK
68 rmjB ribonuclease J 2 555 [0] 2 f13; -KK
69 glnR MerR family transcriptional regulator 135 [K] 4 f15. SDN - 1R
70 sspP small acid-soluble spore protein P 49 [M] 21 f122: NPG - QP
71 citB aconitate hydratase 909 [C] 15 1 16: FQA - RK
72 sspN small acid-soluble spore protein N 48 [S] 15 F116: APS - HL
73 rip replication termination protein 122 [L] 19 #120: AFL - KL
74 yoaE oxidoreductase 680 [c] 5 fl 6. SFA -TQ
75 yoaO hypothetical protein 162 [E] 3 Fi14. MRK - KN
76 yoyB hypothetical protein 75 [S] 35 f136: CSA -1K
77 sqhC sporulenol synthase 562 [1] 5 f16: TLQ - EK
78 yojN hypothetical protein 305 [S] 3 f14. MNR -KG
79 yojB hypothetical protein 79 — 43 F144. ALF -NY
80 yodH methyltransferase 233 [Q] 28 F129.: AVL - QK
81 sspC small acid-soluble spore protein C 72 [S] 23 fi124. ASA -1E
82 yojWw hypothetical protein 55 — 3 f14. MLY - RN
83 yosF hypothetical protein 40 — 6 F17: DNA - AK
84 yosA hypothetical protein 38 — 26 f127: VVL-FI
85 yopY hypothetical protein 92 — 1 12, E-TI
86 sunA bacteriocin sublancin-168 56 — 47 F148. AVA -CQ
87 yokC hypothetical protein 171 [S] 33 f134: DMA - TT
88 cspD cold shock protein CspD 65 [K] 8 f19: VKW -FN
89 kdgK 2-dehydro-3-deoxygluconokinase 324 [G] 45 #146. GLA -RL
90 ypsA hypothetical protein 219 [S] 34 f135: VLA -1IT
91 yppG hypothetical protein 125 [S] 10 1 11: YPR - QM
92 sspM small acid-soluble spore protein M 34 — 30 f131: GPN -RP
93 dnaD DNA replication protein DnaD 222 [L] 9 1 10. IDM - QE
94 gerA menaquinol-cytochrome ¢ reductase iron-sulfur subunit 167 [c] 36 f137: RFA -LD
95 ubik demethylmenaquinone methyltransferase 233 [H] 4 5. QDS -KE
96 ypbH adapter protein MecA 195 [0] 2 f13: -LE
97 resA thiol-disulfide oxidoreductase ResA 179 [0] 2 fi13. —KK
98 ypz] hypothetical protein 68 [S] 20 #121: EIA =TT
99 ypzD pore germination protein-like protein YpzD 70 [S] 36 f137: VFG -SG
100 yqkC hypothetical protein 79 [S] 7 F1 8. LKA - MK
101 ygF hypothetical protein 342 [S] 6 Fil 7. RFQ - QK
102 gcvPB lycine dehydrogenase subunit 2 488 [E] 9 F110: ALl -FE
103 ¥qgQ hypothetical protein 71 [S] 1 f12: G-NT
104 ykpC hypothetical protein 44 — 35 f136: SPA -GG
105 phoD alkaline phosphatase D 243 [C] 56 F157: VNA - AP
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BRI ES A FIA IR [ K], oot (L], G, A AE S s [ M. ke ARREA= ) 5 s [ O]. B B %3 s i [ P JoHLEs T %8 S50
[ST. TIREARF; [ T]. A5 S5 SOLE [ U], 4ih sk, /b ezt ; [ V], Bl —" &F COG TRe Rt
Note:[ C]. Energy production and conversion; [ E]. Amino acid transport and metabolism;[ G]. Carbohydrate transport and metabolism; [ H]. Inorganic ion
transport and metabolism; [ 1]. Lipid transport and metabolism;[ J]. Translation, ribosomal structure and biogenesis; [ K]. Transcription; [ L]. Replica-
tion , recombination and repair; [ M ]. Cell wall/membrane biosynthesis ;[ O]. Protein modification after translation;[ P]. Inorganic ion transport and me-
tabolism; [ S]. Function unknown; [ T]. Signal transduction mechanism; [ U] Intracellular trafficking, secretion and vesicular transport; [ V]. Defense
mechanisms ;“ — ”indicates no COG functional annotation
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Fig.9 Corridor of Kaifeng Longting lake scenic
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Fig.10 Arch bridge of Kaifeng Longting lake scenic
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