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Abstract Pseudomonas aeruginosa, Pseudomonas fluorescens, and Pseudomonas putida are important pathogenic
and spoilage bacteria that can easily form biofilms causing serious harm to human health and food safety. Pel is an
important component in the Pseudomonas biofilm and translocation of it is proposed to occur via Pel exopolysac-
charide transport system. Analyzing proteins by bioinformatics in the Pel system contribute to understand the for-
mation mechanism of Pseudomonas biofilm betterly. In the study, we analyzed the physicochemical properties, sig-
nal peptides, transmembrane region and tertiary structure of PelA-G proteins of the Pel exopolysaccharides trans-
port system in three Pseudomonas species by ExPASy, SignalP 4.0 Server, TMHMM=-2.0 and Phyre2. The results
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showed that the physicochemical properties of PelA-G proteins were almost the same in three Pseudomonas Pel
systems, except the theoretical isoelectric points of PelE and PelG proteins. P. aeruginosa PelA protein does not
contain a transmembrane region, and its PelE protein has one more transmembrane region compared to the other
two strains. Three strains had the same folding pattern and the three-dimensional structure could be highly overlap-
ping by homologous modeling, suggesting that they played the same function in the transport process of Pel ex-

opolysaccharides. This study revealed the similarities in structure and function of three Pseudomonas Pel systems

by bioinformatics and provided an important data basis for the further study on this transport system.
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Figurel Physical and chemical properties of Pel extracellular
polysaccharide transport system interacting protein in three com-
mon Pseudomonas

Note: A: Chemical formula; B: Isoelectric point; C: Molar absor-
ption coefficient; Orange: Pseudomonas aeruginosa PA14; Blue:
Pseudomonas fluorescein  NBRC15842; Purple: Pseudomonas
putida JBC17
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Tablel Signal peptide cleavage sites of proteins associated with the extracellular polysaccharide transport system in three common

Pseudomonas

EH 2RI L R PAL4 S NBRC15842 LR AR JBC17
Protein Pseudomonas aeruginosa PA14 Pseudomonas fluorescens NBRC15842 Pseudomonas putida JBC17
PelA 35 21 21

PelB 37 30

PelC 8 3

PelD 27 31 66

PelE 12 11 11

PelF 2 4 54

PelG 16 28 16

PelC

PelD

PelE

PelF

PelG

83.33%

T1.36%

B8.89%

75.00%

97.62%
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Figure 2 Alignment analysis of signal peptide sequence of Pel extracellular polysaccharide transport system interacting protein in three

common Pseudomonas

Note: Dark blue: Homology level =75%; Turquoise: Homology level =50%
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Table2 Transmembrane region prediction of proteins associated with the extracellular polysaccharide transport system in three com-

mon Pseudomonas

HA O MSEREIRE PAL4 OG- NBRC15842 BEBAE JBCLT

Protein  Pseudomonas aeruginosa PA14 Pseudomonas fluorescens NBRC15842  Pseudomonas putida JBC17

PelA 27~49 0 13~35

PelB 13~35 20~37 12~34

PelC 0 0 0

PelD 13~35, 62~81, 88~110 16~38, 58~80, 87~109 12~34, 54~76, 88~110

PelE 5~27,31-53, 66~88 31~53, 66~88 31~53, 66~88

PelF 0 0 0

PelG  25-47, 62~84, 105~127, 137~156, 25~47, 62~84, 104~126, 130~152, 2547, 62~84, 105~127, 132~154,

163~185,189~208, 228~245, 268~290, 159~181, 186~208, 228~245, 268~290, 159~181, 186~208, 228~245, 268~290,
337~359, 365~387, 394~416, 420~442 330~352, 365~387, 394~416, 421~443  330~350, 365~387, 394~416, 420~437
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Figure 3 Tertiary structure of Pel exopolysaccharide transport system relative protein in three common Pseudomonas
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"GED73779.1"); PelB (protein_id: "GED73778.1"); PelC
(protein_id: "GED73777.1"); PelD (protein_id: "GED73-
776.1"); PelE (protein_id: "GED73775.1"); PelF (pro-

, PelEaY

A Pel polymer

4 3 T WARER M Pel JBAM 2 HERLE RGUM K A
Figure 4 Transport processes of proteins associated with three
common Pseudomonas Pel extracellular polysaccharide transport

systems
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tein_id: "GED73774.1"); PelG (protein_id: "GED737-
73.1")
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