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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 P12730, of length
181 amino was selected for modeling using Bioinformaticstools. Modelled
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protein has been submitted to protein model database and has been as-
signed an accession number of PM0075877. Docking analysis of Catechin-
(4alpha-2)-phloroglucinol from cranberry against modelled fimbrial adhe-
sion was carried out using hex docking tool. Some of the commonly used
antibioticsto treat urinary tract infections caused by Uropathogenic E.coli
which includes Oflaxacin, sulfamethoxazole, Trimethoprim were subjected

to docking analysis for comparative studies.
© 2009 Trade ScienceInc. - INDIA

INTRODUCTION

Urinary tract isthe second most common site of
bacterid infectionin humansand thusrepresentsama
jor sourceof human discomfort. Itisnow recognized
that there are subsets of faecal E.coli, which can colo-
nize periurethral area, enter urinary tract and cause
symptomatic disease. Theseare currently defined as
uropathogenic E.coli¥. Uropathogenic Escherichia
coli (UPEC) arethemagjor causative agent of urinary
tract infections (UTI1s)!@. UTIscausesignificant medi-
cal expendituresreaching $1.6 billion each year inthe
United States®l. Clinically, UTIsare considered acute,
sdf-limiting infections despitethe preva ence of recur-
rent symptomstwo or moretimeswithin monthsof a
primary infection®. In humans; the diseaseis associ-
ated to many virulence factors present in the

uropathogenic E.coli (UPEC), including haemolysin,
aerobactin, adhesins, serum resi stance, cytotoxic ne-
crotizing factor (CNF), etc.[.

The specificattachment of bacteriato mucosal sur-
facesof animd tissuesisgainingincreasing attention, as
itisconsideredto beaprerequisiteto col onization of
the host in the pathogenesis of bacteria infectiong®.
Theadhes onisgeneraly mediated by fimbriag, which
recognize cell surface carbohydrate structureson the
epithdid cdlg”. Fimbriaeareoneof theprimary mecha
nismsof virulencefor E. cali.

Thefimbriae produce 2 adhesins (mannose sensi-
tiveand mannoseresi stant) that attach to receptorson
uroepithelial cellg¥. Their presence greatly enhances
the bacteria’s ability to attach to the host and cause
diseasd®. Many studies have shown that bacterial
adherenceisan essentia virulencefactor inthe patho-
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genesisof community acquired Urinary Tract Infec-
tiong™9,

Inthelate 1970sit wasrecognized for thefirst time
that E.coli strainscausing urinary tract infectionstypi-
cally agglutinate human erythrocytes despitethe pres-
enceof Mannoseand thiswas mediated mainly by fim-
briag¥. SubseThereare many studieswhich statethat
cranberry compoundsareeffectiveagaing UTI’§%3. This
effect isachieved by inhibitingtheinfecting bacteria, Es-
cherichiacoli, from adhering to uroepithdia cellg4.
Cranberriescontain aunique polymeric compound known
asproanthocyanidin™!. Proanthocyanidin showsavery
strong inhibitory activity against mannose-resi stant
adhesins produced by urinary isolates of E.coli.

Theantiadhesive property of cranberries probably
helpsto prevent UTI in2 ways:

1) It directly prevents E.coli from adhering to
uroepithdid cdlsand

2) It selectsfor lessadherent bacteria strainsinthe
gool.

A recent study showed that regular consumption of
cranberry juicewas a so effectivein casesin patients
with UTI caused by antibiotic-resi stant bacterid!”. Re-
cently, proanthocyanidin extractswereisolated from
cranberriesby bioassay-directed fractionation and ex-
hibited antiadherence activity against uropathogenic P-
fimbriated
E.colitd,

Cranberry proanthocyanidins have some unique
features that distinguish them from other types of
proanthocyanidins, and may ultimately bethereason
for their in-vivo antiadhes on effectd.

MATERIALSAND METHODS

Protein with Swiss-Prot primary on number
P12730, of length 181 amino acids was selected for
modeling of Afimbria adhesnAFA-I.

Modelling

Moddling of prote nrefersto congtructinganatomic-
resolution mode of the“target” proteinfromitsamino
acid sequence and an experimental three-dimensional
gructureof arelated homologousprotein (“template”).
Modélling of target protein was carried out using Swiss-
PdbViewer (or SPDBV).Thetemplate moleculewith

maximum percentageidentity, havingaPDB on
number 2JT YA, was sl ected for model ling of thetarget
protein. The amino acid sequence of the target to be
modelled and the templ ate sequenceisprovided. The
sequencedignment and templaestructurearethenused
to produceastructural model of thetarget.

Inhibitor molecule

Catechin-(4alpha-2)-phloroglucinola
Proanthocyanidin from cranberry was sel ected aslead
moleculefor Inglcoandyssof itsinhibitionactivity againgt
modelled fimbria adhesion.

Figurel: Catechin-(4alpha-2)-phloroglucinol aProanthocyanidin
fromcranberry

Lead validation

Validation assay for thelead moleculewas carried
out using OSIRIS Property Xplorer.

Docking studies

Docking analysiswas carried out using Hex 5.1.
Analysis of Catechin-(4alpha-2)-phloroglucinol a
Proanthocyanidinfrom cranberry asaninhibitor against
modelled fimbria adhesion was carried out using Hex
5.1. Further Hex 5.1 was also used to visuaize Inter-
action of Catechin-(4d pha-2)-phloroglucinol withmod-
elled fimbria adhesion protein. Someof thecommonly
used antibioticsto treat urinary tract infections caused
by Uropathogenic E.coli which includes Oflaxacin,
sulfamethoxazol e, Trimethoprim were subjected to
docking andysisfor comparativestudiesusngHex 5.1.

RESULTSAND DISCUSSION

Modelled structure was obtained using SPDBV
tool. Thiswasused asthetarget proteinfor further anay-
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sis. Docking analysisof Catechin-(4a pha-2)-phloro-  asdruglikeness, mutagenicity, toxicity, etc.
glucinol aProanthocyanidin from cranberry asanin-
hibitor against model ed fimbria adhesionwascarried
out using Hex 5.1. Submitted modelled structure has
been assigned an accession number PM0075877.This
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Figure3: Result of validation assay.

It isobserved that Catechin-(4a pha-2)-phloroglu-
cinol clearsmutagenecity, druglikeness, tumorogenic,
irritant assays. Henceit can be considered as a poten-
tid inhibitor for further andyss.

Docking analysis

Figure2: Sructureof modelled fimbrial adhesin protein. Docking analysisof Epicatechin-(4beta2)-phloro-

glucinol aProanthocyanidin from cranberry asanin-

L ead validation hi bitor against moddledfimbria adhesonwascarried
outusing Hex 5.1.

Validation assay for thelead moleculewas carried
out using OSIRIS Property Xplorer. Thisinvolvesvai-
dating thelead mol ecule based ontheir propertiessuch

Interaction of Catechin-(4d pha-2)-phloroglucinol
withthemodeledtarget proteinanditsE Vaueisshown
inFigure4.

Frame

E Value: -233.82 kcal/moal

Figure4: Interaction of catechin-(4alpha-2)-phlor oglucinol a proanthocyanidin from cranberry with modeled fimbrial
adhesion virulenceprotein.
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Someof themaost commonly used antibioticssuch
as Oflaxacin, Sulfamethoxazoleand Trimethoprim, to
treat Urinary Tract Infectionswere subjected to Dock-
ing Anaysisto compare them with thelead molecule.
TheBinding Energy val ues obtained for thelead mol-
eculeand these antibioticsareshownin TABLE 1.

TABLE 1: Comparison of E valuesbetween existing anti-
bioticstotreat UTI and thelead molecule

Sl. No. NAME OF THE COMPOUND AG kcal/mol
Lead Molecule
1 Catechin(4-a pha-2)phloroglucinol -233.82
Commonly used Antibiatics
Ofloxacin -190.88
Trimethoprim -183.28
Sulfamethoxazole -170.00

CONCLUSION

Sinceitsreported that Uropathogenic E Coli have
devel oped antibiotic resistance(Guptaet a 2002), cat-
echin Proanthocyanidin from cranberry with many evi-
dences of its activity against virulence proteins of
Uropathogenic E.coli hasavery good prospective of
being used asamedicinefor Urinary tract infections
caused by Escherichia coli. Comparative docking
analysisof commonly used antibioticsused for treat-
ment of urinary tract infections caused by
Uropathogenic E.coli also suggest that catechin canbe
an dternativefor thetreatment.

ACKNOWLEDGEMENT

We arevery much thankful to Shri SNarasaRgu,
Chairman of Children’seducationtrust, Shri. Narasmha
Raju, Executivedirector of Children’seducationtrust,
Dr.T.Krishnan Principal, Dr. Kusum Paul of The ox-
ford collegeof Engineering, Bangd orefor their support
and encouragement.

REFERENCES

[1] R.Raksha, H.Srinivasa, R.S.Macaden; Indian
J.Med.Microbiol., 21, 102-107 (2003).

[2] C.Svanborg, GGodaly; Infect.Dis.Clin.N.Am., 11,
513-529 (1997).

[3] B.Foxman; Am.JMed., 113, 5-13 (2002).

[4] B.Foxman; Am.J.Public Health, 80, 331-333
(1990).

[5] H.Kurazono, S.Yamamoto, M.Nakano Nair,
A.GB.Terai, W.Chaicumpa; Microb.Patho., 28,
183-189 (2000).

[6] Jean-Richard Neeser, Brigitte Koellreutter, Pierre
Wuersch; American Society for Microbiology, 52,
428-436 (1986).

[7] GW.Jones, R.E.Isaacson; Crit.Rev.Microbiol, 10,
229-260 (1983).

[8] J.PDuguid; Adhesive properties of Enterobacteri-
aceae. In: E.H.Beachey, Bacterial adherence:
Receptors and recognition, series B, 6, 185-217
(1980).

[9] I.Connell, W.Agace, P.Klemm, M.Schembri,
S.Marild, C.Svanborg; Proc.Natl.Acad.Sci., 93,
9827-9832 (1996).

[10] M.Abhilash, H.K.Makari, H.S.Ravikumar Petil; The
Internet Journal of Medical Informatics, 4, 1-7
(2008).

[11] J.R.Johnson; ClinMicrobiol Rev., 4, 81-128 (1991).

[12] R.Steadman, N.Topley; TheVirulenceof Escherichia
Coali in Urinary Tract, 4, 37-41 (1998).

[13] A.B.Howell, M.Leahy, E.Kurowska, N.Guthrie;
Fed. AmSoc.Exp.Biol.J., 15, 284 (2001).

[14] A.E.Sobota; Journal of Urology, 131, 1013-1016
(1984).

[15] A.B.Howell, N.Vorsa, A.D.Marderosian, L.Y.Foo;
N.Engl.J.Med., 339, 1085-1086 (1998).

[16] I.Ofek, J.Goldhar, D.Zafriri, H.Lis, R.Adar,
N.Sharon; N.Engl.J.Med., 324, 1599 (1991).

[17] A.B.Howell, B.Foxman; JAMA., 287, 3082-3083
(2002).

[18] A.B.Howell, N.Vorsa, A.DerMarderosian, L.Foo;
New England Journal of Medicine, 339, 1085-1086
(1998).

[19] A.B.Howell, M.Leahy, E.Kurowska, N.Guthrie;
Fed.Am.Soc.Exp.Biol.J,, 15, 284 (2001).



