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Hydrophobicity of Microbial Cell Surface and its Applications
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The hydrophobicity of the microbial cell surface is responsible for the various interactions between microorganisms and
different surfaces, and results in the flocculation of microbial celis, their adhesion to liquid or solid materials, and the
floatation of microorganisms at the air-water interface. Accordingly, cell surface hydrophobicity is important not only in
medicine but in other areas of biotechnology. This article reviews the role of cell surface hydrophobicity and its

applications.
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Figure 1. Structure of cell surface of an oral Streptaceccus (82)
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Table I. Microorganisms of hydrophobic cell surfaces
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Microorganisms Characteristics References
Aeromonas salmonicida Pathogen in fish 38
Candida atbicans Adhesion to acrylic surfaces; Adhesion to epithelial cells 7, 14, 61, 63, 64
Corvnebacterium diphteriae Pathogen T4
Corynebacterium petrophilum  De-emulsification 73
Escherichia coli Enterotoxigen 18
Halomonas elongata Halotclerant 46
Mycoplasma hypneumonia Pathogen 62
Nocardia amarae Production of surface-active compounds; De-emulsification 70-72
Rhizobinm leguminosarum Adhesion to plants 11
Salmonella yphimurium Pathosen 75
Saccharomyces cerevisiae Formation of flacks 68
Serratia macrescems Fish pathosen 13, 39
Staphylococcus aureus Adhesion to insenied catheters; Adhesion to epithelial cells 17, 54
Staphvlococcus epidermis Adhesion to intraocular lenses 4
Staphyloccus saprophyticus Virulece in urinary tract i5
Streptococcus mutans Adhesion to hyroxylapatite 5
Streptococcus pyogenes Oral bacterium 36
Streptococcus sanguis Oral bacterium; Adhesion to saliva-coated hydroxylapatite ; Adhesion o pellicle 6, 76, 77
Streptococcus salivarius Oral bacterium; Adhesion to saliva-coated hydroxylapatite 77, 78
Sireptomyces sp. AA8321 Isolate from the Antarctic; Ability of de-emulsification 52
Vibrio cholerae Pathogen 16
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AERES S48 S8 48 F2 AMEEe W
U2 grh HZEde) B83 2548 A W
ZAbzb AW (Contact angle measurement, CAM)o] 2
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B A2 dAYg ZEnETdeI(Hydrophobic  interaction
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93| M= Escherichia coli®} BF-#o] Z7}9TH31).
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Streptococel 5 A ¥HEZ 717 streptocei A groupd] A
S AEZFEH EASHE lipoteichoic acid (LTA)= H]1Z2d]
polyglycerophosphate 8}  S-73}5 m=  diglucosylphosphate
(DGP)7F THATE F=49 Bolch (Figure 2). LTAS
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Table 2. Major compounds involved in the hydrophobicity of the cell surfaces
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Microorganisms Hydrophobins References
T Aeromonas salmonicida Protein A 38
Bacillus brevis Gramicidin 8 50
Candida albicans Protein 26, 40
Rhizobium leguminosarum Lipopolysaccharide 11
Rhodococeus sp. Rhamnose-rich polysaccharide 79
Salmonella typhimierium Lipopolysaccharide 75
Serratia marcescens RZ Serraphobin 35
Streptococcus mutans Protein P1 13
Streptococcus pyogenes Lipoteichoic acid 37
Table 3. Facters affecting hydrophobicity of microbial cell surfaces
Microorganisms Hydrophobicity Effect References
Bacillus sp. Increase in endospores Developmental program 49
Candida albicans Decrease Increase of temperature 42
Increase Culure time 42
Halomonas elongata Increase Presence of NaCl 46
Myxococcus xanthus Decrease in myxospores Developmental program 51
Streptomyces calvuligenus Increase in spores Developmental program 81
Sireptomyces sp. Increase in spores Developmental program 32

LTA M Protain
Figure 2. Structure of lipoteichoic acid (LTA) and M protein of
Streptococcus pyogenes (36)
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Figure 3. Adhesion of group A streptococei to epithelial cells (26)
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