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Analyses of Streptomyces coelicolor inner Membrane
Proteome by Multidimentional Protein Identification
Technology

12 1 3 3 2 1%

SHI Xuan-Ming' ? LUO Yuan-Ming' ZHANG Gui-Feng® SU Zhi-Guo> HUANG Yu-Bi* and
YANG Ke-Qian'*

100080
625014

W N =

100080
1. State Key Laboratory of Microbial Resources Institute of Microbiology Chinese Academy of Sciences Beijing 100080  China
2. Institute of Maize Research Sichuan Agricultural University Ya' an 625014  China

3. State Key Laboratory of Biochemical Engineering Institute of Process Engineering Chinese Academy of Sciences Beijing 100080  China

K/ pH K
154
44 3 23
K
Q51 A 1000-3061 2005 05-0814-06

Abstract  Streptomyces coelicolor is the model species among streptomycetes. Until now proteomic analyses of S. coelicolor
have been conducted using two-dimensional polyacrylamide gel electrophoresis and matrix-assisted laser desorption ionization
time-of-flight mass spectrometry method few integral membrane proteins were identified due to the hydrophobic and low-
abundance nature of these proteins. In this work 154 possible inner membrane proteins from S. coelicolor were identified using
high pH-proteinase K sample preparation method and multidimensional protein identification technology among them 44 are
integral membrane proteins containing at least one transmembrane domain most peptides and their corresponding proteins were

identified experimentally for the first time.
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1 MudPIT

Table 1 Proteins identified from inner membrane preparation of S. coelicolor by MudPIT

No. of theoretical

from whole cell lysate preparations

No. of proteins identified No. of proteins identified

from inner membrane

proteins
by 2D-PAGE method® preparation by MudPIT*
Total 7825! 770 154

Integral membrane proteins with TMD 1818? unknown 44
Integral membrane proteins with =3TMDs 992 0 23
1 Total theoretical proteins predicted by Bentley et al > .
2 Theoretical integral membrane proteins predicted by Fernando et al * .
3 Proteins identified using 2D-PAGE and MALDI-TOF-MS method by Hesketh et al * .
4 Proteins identified in this work.

2 TMDs
3 =10 TMDs

Table 2 Comparison of the predicted integral membrane
proteins containing different number of TMDs with those
identified in this work

No. of predicted No. of identified

No. of integral membrane inner membrane
TMDs
proteins' proteins’
1 598 15
2 228 6
3 125 1
4 155 4
5 107 1
6 188 2
7 48 0
8 51 1
9 60 2
10 68 5
11 37 0
12 89 4
13 20 0
14 38 3
=15 6 0
total 1818 44

1 Predicted S. coelicolor integral membrane proteins by Fernando et

a? .
2 Identified S. coelicolor inner membrane protein in this work.
2.3
=10 TMD 12
16 K
5
1
4
a- 5
a- 3

Table 3 Topological analyses of integral membrane proteins
identified with =10 predicted TMDs

© HERFRHEDIH R TS 9RiE R

Gene bank No. of Peptide Peptide hits
accession No- of identified hits within to soluble
TMDs
number peptides TMDs domain
NP-626592.1 14 2 N 2C0O
NP-626023.1 14 1 1P 1PI
NP-627842.1 14 1 1P 1PL
NP-627140.1 12 2 1C1P 1PL
NP-626411.1 12 1 N CI
NP-626759.1 12 2 1C 1CO
NP-625740. 1 12 1 C N
NP-626907 .1 10 1 p PI
NP-630877.1 10 1 N (60)
NP-628968. 1 10 1 P PI
NP-627938.1 10 1 C N
NP-627740.1 10 2 N 2C0O
Abbreviations N mnone P partially covers a domain C  completely
covers a domain O predicted to locate outside the cell T predicted to

locate inside the cell. The analyses are based on data from Transmembrane

Helices in Genome Sequences THGS 3 .

3

3.1 PK  /hpPK

PK  /hpPK PK

pH
Naz CO3
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23 Hesketh 1 TMD Type VI
5 TMD O 5
Type V TMD TMD Type V ATP
0 BIdKB  putative ABC
transport system lipoprotein solute
binding transporter putative iron-
3.3 siderophore binding lipoprotein
TMD
4
Table 4 Functional analyses of identified inner
membrane associated proteins in this work
3 14 Predicted functions' No. of proteins
T™MD putative peptidodoglycan-binding Unknown function 31
NP-626592.. 1 3 Cell processes 25
Metabolism 47
Cell envelope 31
Regulation 13
1 Not classified 7
» All 154
!Functional predictions are based on data downloaded from the website of the
Wellcome Trust Sanger Institute ** .
16 T™MD 6 3 2D-PAGE/MALDI-TOF
T™D 4 opll e MBI T B & 4848 heto:// journals. im. ac. cn
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