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Genome-wide and Function Analysis of the Secretory Proteins of Bifidobacterium longum NCC2705
ZHU De-quan"’ ,WANG Ming-yue' LI Jin-lin' ,MENG Xiang-chen’" et al
longjiang 154007 ; 2. Key Laboratory of Dairy Science of Ministry of Education,Northeast Agricultural University , Harbin , Heilongjiang 150030)

Abstract With the genome proteins sequences of Bifidobacterium longum FNCC2705 as study objects, SignalP 4.0, LipoP, TMHMM 2. 0 software

were used to analyze the secretory proteins and types of signal peptide. Function of secretory proteins was also analyzed by COG ( Cluster of Or-

(1. College of Life Science,Jiamusi University, Jiamusi, Hei-

thologous Groups of proteins) database. Results showed a total of 37 secretion proteins through Sec pathway which included 27 secreted proteins
recognized by SPase | and 10 secreted proteins recognized by SPase [I. Maximum length of their signal peptide is 52 aa and minimum length is 10
aa respectively. The functions of Bifidobacterium secretory protein showed there were many hypothetical proteins. Secretory protein with annotation
of COG functions were mainly involved in amino acid transport and metabolism , carbohydrate transport and metabolism ,inorganic ion transport and

metabolism, etc. . The functions of these secretory proteins can help bifidobacterium adapt to its host environment.
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Table 1 The prediction results of secretory protein in Bifidobacterium
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Table 2 Identification of Sec pathway secreted protein signal peptide and functional analysis of Bifidobacterium longum NCC2705 SPase I peptide

enzyme
COG 1 S -
. N N = = I
RIS S EIVFS g OISR JEs
Serial No. Gene No. Proteins COG annotation ghat pep ghat pep
. . types sequence
function clustering
BLOO15 5’ -nucleotidase family protein COGO737[ F] SPase | MKNRRWAGKRSGIAFGAVALILTALVVPYACA
2 BI0025  hypothetical secreted protein with proba- COG1404[ O] SPase | MEHMKMFRHLSSVFATIATIAPLALA
ble acid phosphatase domain
3 BI0032  hypothetical protein — SPase | MRRVTRTIAAAGAAIACCVTMTACS
4 BL0033  solute binding protein of ABC transport- COGI879[ G ] SPase [ MKNWKKATALVASAAALVSVAACG
er system possibly for sugars
5 BLO077  solute — binding protein for glutamate/  COGO834[ ET] SPase [ MSIKVGKSFKALIAAGAALVMAAS-
aspartate ABC transporter system MAACGPSAGTPSEA
BLO091  hypothetical protein — SPase [ MKRSDYMLAALASAVLPNLGVAGVRENVQA
BI0103  possible solute binding protein of ABC COGO715[ P] SPase [ MKKSLVSKAAALVGALAMTFGFA
transporter
8 BILO104  possible permease protein of ABC trans- COGO600[ P] SPase | MSIAKRLKRR
porter system
9 BLO113  phosphomethylpyrimidine kinase COGO351[H] SPase | MRCVPVMRTKTPSRRSTSLSA
10 BLO122  possible lipoprotein signal peptidase COG0597[ MU ] SPase [ MAVFACVAAAALIVDQLTKAWA
11 BL1317  peptidoglycan synthetase; penicillin — COGO768[ M | SPase [ MNTIRRIVEFAKVKTFAFKCIAIGAALAL-
binding protein 3 precursor VASACVIQLASTQLIGGRQTAQA
12 BL1330  solute — binding protein of ABC trans- COG1653[ G| SPase [ MKGTFKKAVALGSAIALVGGLAACGSSSG-
porter system DGTAEL
13 BL1335  endo — beta — N — acetylglucosaminidase COG4724[ G ] SPase [ MRRGEQERKPMNKTMTWRRVLAASLAAM-
LAMSLAACSGGTSA
14 BL1345  solute — binding protein of ABC trans- COGO0747[ E] SPase | MNSKKILAAAVSVAAIASLTACGGVKDDTAAGA
porter for peptides
15 BL1386  DppA COG4166[ E ] SPase | MKKKALAFAAMACSVAMLLSACGGSNSNA
16 BL1395  hypothetical protein — SPase [ MTRRILGLLACMAAVLSLAACTPAGR
17 BL1403  histidine kinase sensor of two — compo- — SPase [ MPVTTRVWCSVVMVPLASFMCMAQTSFFA
nent system
18 BL1485  hypothetical protein — SPase [ MKGIRRIRQRLCALPLALACLMGLA
19 BL1488  hypothetical protein — SPase | MKPGLRKVAALILASVTLFGSGASA
20 BL1489  hypothetical protein with limited similar- — SPase [ MNFGRKMMKAGVAAVAAIATLGAGGVVAS-
ity to PrgB aggregation substance TAFA
21 BL1498  hypothetical protein — SPase [ MVFARRSTTLLAAITASCAMVLSLTACT
22 BLO780  hypothetical protein — SPase [ MFELSCHTSGSRTSSSQAMPVSLR
23 BLO829  oligopeptide binding protein of ABC COG4166[ E | SPase [ MNTRHVTSLVAAGAAIVMLLSGCGST-
transporter GTSNSSNA
24 BLO831  hypothetical protein — SPase | MNTRLATKTKAAITAAAISLLALTIGI-
IWMMTPHGSSNDSA
25 BLO855  hypothetical protein COGI1835[1] SPase | MTRSDDVINEDGHDVIAAHTRVVRGMAAA-
LAATAATGAGVTAAA
26 BLO889  hypothetical protein — SPase [ MKNKLFASVPNILFGALITIAPQTFAHA
27 BL0994  solute binding protein of ABC transport- COG0803[ P] SPase [ MGTQITRLTRLAAAGLSAVLLFATTACA

er system
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Table 3 Identification of Sec pathway secreted protein signal peptide and functional analysis of Bifidobacterium longum NCC2705 SPase II peptide

enzyme
COG 1T/ s > o=
¥ LI5S RE# IIRERI Qinn;lﬂi(jcp t?(i S{inn;lﬂi‘(}:?‘ tiﬁtlfe
Serial No. Gene No. Proteins COG annotation Pignat pepude gnal pephide
. . types sequence
function clustering
1 BLO022  glutamate-binding protein of ABC trans-  COG0834[ ET] SPase Il MIAALAAVACTMSLA
porter system
BLO032  hypothetical protein — SPase Il MRRVTRTIAAAGAAIACCVTMTA
3 BI0033  solute binding protein of ABC transporter COGI879[ G ] SPase Il MKNWKKATALVASAAALVSVAACG
system possibly for sugars
4 BLO077  solute-binding protein for glutamate/aspar- ~ COGO834[ ET ] SPase I MSIKVGKSFKALIAAGAALVMAASMAA
tate ABC transporter system
5 BL1330  solute-binding protein of ABC transporter COG1653[ G ] SPase I MKGTFKKAVALGSAIALVGGLAA
system
6 BL1345  solute-binding protein of ABC transporter COGO747[ E] SPase Il MNSKKILAAAVSVAAIASLTA
for peptides
BL1386  DppA2 COG4166[ E ] SPase Il MKKKALAFAAMACSVAMLLSA
BL 1395  hypothetical protein — SPase I MTRRILGLLACMAAVLSLAA
BL1485  hypothetical protein — SPase Il MKGIRRIRQRLCALPLALACLMGLAAC
10 BL0829  oligopeptide binding protein of ABC trans- COG4166[ E ] SPase I MNTRHVTSLVAAGAAIVMLLS

porter
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Fig. 1 COG function analysis of Bifidobacterium longum

NCC2705 through Sec pathway
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