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ABSTRACT

Fimbrial adhesion is a Virulence Determinant which is classified under
Adhesins category of virulence factor of uropathogenic Escherichia coli.
Afimbrial adhesin Protein with swissprot accession number PO8180 was se-
lected for anlysis using Bioinformatics tools. Analysis included Secondary
structure prediction and calculation of important structural properties.

© 2008 Trade Sciencelnc. - INDIA

INTRODUCTION

E.coli isresponsiblefor threetypesof infectionsin
humans:. urinary tract infections (UTI), neonatal menin-
gitis, andintesting diseases(gastroenteritis). Thesethree
di seases depend on aspecific array of pathogenic (viru-
lence) determinantswhich rendersit pathogenic. One
suchvirlulenceproteinisfimbrial adhesionasseenin
Uropathogenic Escherichiacoli. Fimbrial adhesion of
pathogenic E.coli mediate adherenceto the upper uri-
nary tract. These adhesins bind to the Dr blood group
antigen and al so aggl utinate human erythrocytesinthe
presence of D-mannose (mannose-resistant hemagglu-
tination (MRHA)).

Among variousorganismswhich areknownto cause
Urinary tract infections, Escherichiacoli isthemost pre-
dominant pathogen being isolated in 70-90% of cases.
It has been accepted that UTI caused by E.coli isan
ascending infection caused by thestrainsoriginatingin
theintestina tract, becauseahighsimilarity existsbe-
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tween E.coli strainsfrom urine and faeces of infected
individuds

Different virulence factors of E.coli which are
thought to havearolein the pathogenesis of Urinary
Tract Infectionsare O Antigens, K Antigens, Hemol-
ysins, Serum resistance, Adhesins, Capacity to produce
mannosesengtivity and res stant haemaggl utingtion. fim-
bria adhesionisaVirulence Determinant whichisclas-
sified under Adhesinscategory of virulencefactor.

Adhesinsfimbriae

Theterm adhesin has been described asamicro-
bia surface component that mediates specific attach-
ment to eukaryotic cell membrane and encompasses
well known fimbriae aswell asother poorly character-
ized and undefined structures.

Adherenceisfacilitated by E.coli Fimbriaewhich
areproteinaceousfiberson thebacteria cdl wal. Fim-
briae produce adhesinsthat bind to specic carbo-hy-
drate receptors present on uroepithelial cells®. Many
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bacteria are known to be adhesive, attaching to and
livingin closeassociation with varioussurfacesin their
natura habitat. Theability of many pathogenic bacteria
to adhereto specific host tissuesisafactor of primary
importancein diseases such asbacterid diarrhea, gon-
orrheaand Urinary Tract Infections. Thisspecific ad-
herence playstwo important roles

1. Italowsthebacteriatoresist and circumvent the
flushingand d eensngmechanismsthat protect many
epitheid surfacesinhigher animals.

2. Itdeterminesthesiteof microbid infection by fa-
cilitating specific surfaceinteraction betweenthe
bacteriaand host epithelium.

Many studies?® have shown that bacterial adher-
enceisan essentia virulencefactor inthe pathogenesis
of community acquired Urinary Tract Infections. Duguid
et al.l! studied fimbriae of E.coli in great detail and
classfied theminto three groups depending upon their
haemaggl utinating propertiesasthe M SHA (Mannose
Sensitive Haemaggl utinating) type, MRHA (Mannose
Resistant Haemaggl utinating) type and non-fimbrial
haemagglutinintype.

MATERIALSAND METHODS

Protein with swiss-prot primary access on number
P08180, of length 161 amino acidswas selected for
andyss.

Sequenceused for analysis

>sp|PO8180JAFAEL_ECOLX Afimbria adhesinAFA-
| OS=Escherichiacoli

MKKLAIIGATSVMMMTGTAQANFTSSGTNGKYV
DLTITEECRXVTVEK SESH . RSGLVANRHITNLGIQS
TGOGTCORVALKLGAGSYDDTNGAHMTHENGTDKL

1a 20 30 40

LVSVIGSATGDGTQDGGVYYINRDGNWNGQMVH
VRNDQQOQHLPTGKY TLNLEGGFWTK

Tool used for protein analysis

e Gor IV secondary structure prediction tool
e Peptoal

RESULTSAND DISCUSSION

Protein structureanalysis

Secondary structure prediction of modeled viru-
lence protein was carried out using Gor iv secondary
structure predictiontool (Figure 1).

Description of theresult
Sequence length ;161

GOR4:

Alphahelix (Hh)  :22is13.66%
3, helix (Gg) :0is0.00%

Pi helix (i) :0is0.00%
Betabridge (Bb) :0is0.00%
Extended strand (Ee) :49is30.43%
Betaturn (Tt)  :0is0.00%
Bend region (Ss) :0is0.00%
Random cail (Co) :90is55.90%
Ambigous states  (?) :0is0.00%
Other states :0is0.00%

Amino acidfrequency plot (Figure2), obtained from
pep tool
Beta stair case model

Thebetastaircasegraphically displays (Figure 3)
thedisposition of amino acid side chainsabout an as-
sumed dphahdix. Theview isdwaysadongthecentra
axisof theheix from N to C-terminus. Thehelical whed
isan effectivemethod for displaying the symmetry of
hydrophobic/hydrophilic sidechainsof AFIMBRIAL
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Figurel: Output of GOR iv secondary structureprediction
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Figure2: Amino acid frequency plot of Afimbrial adhesin
(Escherichia coli)

Figure 3: Beta stairé_éée model of Afimbrial adhesin
(Escherichiacoli) obtained from pep tool

TABLE 1: Molecular propertiesof Afimbrial adhesin protein
(Escherichiacoli) obtained using pep tool

Molecular weight (Daltons) 17184.313
Number of amino acids 161
Mean amino acid weight(Daltons) 106.735
Average hydrophobicity -0.36087
Ratio of hydrophilicity to hydrophobicity 1.35255
Percentage of hydrophilic amino acids 50.3106
Percentage of hydrophobic amino acids 49.6894
Ratio of % hydrophilic to hydrophobic 1.0125
Mean Beta hydrophobic moment 0.208483
Mean helix hydrophobic moment 0.122993
Number of basic amino acids 14
Number of acidic amino acids 14
Total linear charge density 0.186335
Estimated Pi for protein 75
Polar area of extended chain (Angs2) 10447.3
Non polar area of extended chain (Angs*2) 166229.3
Total area of extended chain (Angs*2) 27076.6
Polar ASA of folded protein (Angs*2) 2814.4
Non Polar ASA of folded protein (Angs*2) 4990.51
Packing volume (est) (Angs*3) 20417.2
Solvent free energy of folding (kcal/mol) -143.37
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ADHESIN. Itisuseful for observing how theamino
acidsarepositiond in relation to oneanother®,

CONCLUSION

Uropathogenic E.coli cause 90% of theurinary tract
infections(UTI) in anatomically-normal, unobstructed
urinary tracts. Sinceitsreported that Uropathogenic
E.coli have developed antibiotic resistance”, protein
andydsdataof Afimbrid adhesinvirulenceproteinwill
bevery useful ininglico drug discovery.
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