Lisbon, Portugal, 21-23 November 2012
http:/ilwww.formatex.org/icar2012/ 031463

90 1y J2




Small-molecule inhibitors of the type 1 pilus biogenesis in Escherichia cofi and

Selcctive photodynamic.inactivation of Staphylocaccus aureus with Hypericin
Sabmonefle tuplimurinm

Janite B. Perussi; Lacas F, Casire: Claudia Bernal Joyce L. 8. Gongalves and adriel M. Lima

<o e Qe & Fisicz Motezular. [astihta de Croamoca de SEo Carlos, Univerndsde de

Pherrserstiz=rs Group. Depararer: Alvin W, H. L™, Karen De Warer', Paul Gane’, Edith Chan’. Gabriel Waksman', David Sedwood” and

€30 Pulo - &v. Trabalhador Sancarlensz, <0 LSRN Sia Carlos - 5P, Brazil Han Remaui’

[ ' H . . B W iy T ™
Introduction: Sugameococcut gurers 2 A gram positve baciznia responsible by focalzed amd sysenns ﬂ_ﬂhﬂﬂqﬁﬁwcﬁh_wwﬂwﬁﬁ Micrutselogy Stezucal B.ology Srussels - VUIE ¢ VIE Bullding Z, b Fiaor
endecams. The bacierial Tes:slance b enlidiotics L: 3 BUge problem 20d  chzllenge for she devebopment of new L. F.n#&« for m.manr.&.a._ Hesearch (WIBR, UCL, Londen. UK
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fight tocalized infections bused on & 23sociation of photosensitizer {PS), axypen and visivke ligh: [2]. The main eontsct miormaton: Aban La We: Fan, Fh D Postdoctera Scientist . Emacl. Aban ¥eo Han Loy b ze.be, Phisae s 402
advantaze of thes lechnology 3 the existence of multiple tergets, making improbakle the cpsurge of resistancs 251525
3] The efficacy of PD] depends of: fype and concenirzhon of PE as well as the acticar mode of the

] is the pomary causatrve agen: of unoary trel ifecdons [LFTTsy UTls

phatosensitizer. The goal of this shudy was fo investigate te selective photninactivation of & gwreas using Urepsthogenic Escherichiz coll {TPEC
Hypericin {Pyh and o rjore salule dervagive (Hy-G, byvpericin associated with T-methyi-ghaamine, since this aoeeund for ~ B mitlion phwsicizn-office visis and ~ 100, 000 bospital admissions par vear in the 173 zlone and
amire can adl 4% 2 bese. prownoting The depratonation of carboncylic groups, as well s 2 buge volume ton pair, represent 20 - £0% of nesocomial imfectons in the US und Eusope. To UPEC, the presence of type I pili forms a
avoiding the aggregation between the planst macrocicies), We Bave observed that the associbion with the aritical Factor in mediztiveg adhesence, invasion 2nd establishment of Liofilms in the bladder epithelivm. This
glucamire snhances e molar extinstion socHicient of By in THES0, whzt support the general ides of this wezk, supgesTs thet ehemmica| inachvation of type | pili present premuisig sirategies for mearing and preventing HPEC-
Tn ocder to have an extensive efirical zpplicaton of PDI is necessary to have a sehective phatoinacsvation of she szused ornary e infectons, Type | pili are assembled by the chaperopesusher (CUY pathway, a conserved
Tmicrarganisms, i.6.. czusing negligible fopure to the host Gssie. The study involved the solubilivy, the - bromymihetic secretory FYStem respensibie for wssembly of ax amey of pili sn many bacterial gathagzns. In this
phottesicity 25 well as he photodynanuc parameters of (hese corpounds. Methedology: 163 pl. of 8 stuay, we bave idepbhificd small compounds that intikil evpe 1 pili assemdly by specifical’y blocking a critical
suspension of & mmens (110" cells b was moeulatad with |00ud of he PSs in severz| concenkrations al 37 steg during piles bingenesis. Qur stady shoaed f3al tese componnds not only inhibil the e | pih dependen-
C for 150 and 500 seconds. The samples were radiated a1 the wavelength 390 am ard doses Jand 6 J e biofilm formadon in UPEC but also in Saimonreila (phimurium. Compeand-trzateé UPEC exkibited reduced
with LEDs. sfter thet fhe samples were centrifuged by Ll o 2 1300 rpo, To the pellet ware added 30 ch. of udherenes 1 human bladder spithelial cells. We further demonstrated that dhe comypounds are e o Cisrapd pre-
BATT (2 mg mL ") incubared for 30 m:n 81 37 <C, centrifuged for 5 mio af 6000 rpm and followed by the additica assembled fvpe 1 pili in HPEC, These compoumds had no gverall mhbibiteny effect on the growth me of the
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chtzined a5 560 nm in order fo caloulsis e mraval ndex Aimmg the investization of the effect of PDI

parzmeders on humen epithelial cells, HEp-2 cells were used a5 a model since thiz kind of cells are the

comstizuents of some host dsees, such mueosas, sk and cavities, Therefore, a susper.sion of 110 cells was

subsmitied 1o the same conditions 25 the bactesda. In order estimatz the hydrophohizity of the photossnsigzers,

the partition coefficient between mtua:ly saurzted 1-octznol and phosphate buffered saline (PAS) pH=74 was

determned by the well spread shake-flask method [4]. The quantum ¥ield of singlet coygen formaiiom was

determined fellowing the oxidation of wic zod (UA) e spectrophotorietric ubsiplion measurement at 282 o

The PS photodynaric acihty was measured in sodise dodecylsulfste {SDS 24k The soluion contzining P5

and LA was irmadiated with 2 LED $%0nm. The saoples were then cellecied 1o record the BV -5 specira. The

photodynariic acliviy wes evaluzizd based oo Fisher's methed [53. Resalts: Results confimed that HY {log

P=1_10) is mare lippselubie then HY-G (F=I 106) which aprees with the chotodymarmic activities (Hy=238203%2

and Hy-G=21.3 # 0.6 oo ') as weli as with the eytatoxicity. The median inbibitery concertmation (ICs) for HY

in HEp-2 cells afier 2k ef incubation and iraciation with & Tem *? of yeilow Light =5 56 £ & while for HY-G this e

walie 15 142 + §7 nM Despite of the slightiy beter solubitity of Hy-G, Hy iz a berer PS both m cells ard in 5 ’

avreps When hacterin and cells were wealed with the same conditions £5 mim incubaton, T=6 T cm *, it i clear

Gt § eurews is moch mere sensitive shan the cells fabowt 10 fold} what sap be explained by the Faster

aceurmylation of these phonseasitizers in hacteria {minutesh them in cells (~16 h}. Conclusioa: It 15 possible 1o

adjust the PIH paramsters 1 gel a selective phetoinactivation, ». e~ wese very low HY soncentration {LE-0.2 mhd

for Hyy and (.1-0.4 oM for Hy-G), bow incuhatien Gme {3 in} and irrediation with LED 596 nm with § T e,

Tre resulis suggest tat Hy-mediased PD] covld potenzially be employed to real bocalized infections of 5. aures

“with pezctically no harm fer the bost cels.
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