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Toa otedéyn tov Staphylococcus aureus MRSA-tomov (methicillin resistant) eivor oty
CUVIPUTTIKY] TOVG mAgloyn@io amopovouéve ord kAvikég (HA — hospital-associated) o
devtepevovimg amd eEdpoelg kpovoudtmv oty gvpvtepn molteion (CA — community-
associated) 11 ™ Cown mopoayoyn (LA — livestock-associated). Eivor avBektikd ot
peBuctddivn k1 dAdeg B-Aaktapeg Kot wiaitepa SVGKOAO vo KatamoAeunBov. Ilpokarodv and
amAég deppotikég mabnoelg pExpt Bavatneopeg CLGTNUIKES AOUMOEELS, KL amoTELODV GoPapod
Kkivouvo Yo acBeveic pe avoytég TANYEC, WOTPIKO TPOcHETO 1 OOVVOUO GVOGOTOINTIKO
ovotnua. Xteréyn Staphylococcus aureus MRSA-tOmov €400V TPOGOATMS EVIOMOTEL KOl 08
GLOGKEVAGIEVO TPOPILO, KOOIGTOVTOGC To PaKTNPlo 0VTE £va VEO LEAOG TNG OIKOYEVELNG TMV
po@ikmv Taboydvav. To otéheyog Staphylococcus aureus subsp. aureus COL emidéyOnke va
peietnfet omv gpyacio avty o MRSA-BeTikdg ovTImpOoONOS GTAPLAOKOKKOV, KOl MG
OTEAEYOC KOAQ HEAETNUEVO GE MOPLOKO EMIMEdO Kol KOVO VO TOPAYEL TKOVOTOINTIKN
TocoTNTA Provpevimv — 1010TNTa ToL OV PEPOLY OAOL Ol GTAPVAOKOKKOL. XTO YOVISI®LLO TOV
S. aureus COL (MRSA) éywe in silico avalnmmon yovidiov Tov GOLUUETEXOLY GTO
oynuaticpd Probpeviov kol cvykpifnke m mopovcia 1 omovcic TOLg HE OVTEG GE dAlL
aAnhovynuéva oTELET OTOPLAOKOKK®V. X PUGLOAOYIKO EMIMEDO, EEETAGTNKE 1) IKAVOTNTO
tov S. aureus COL (MRSA) va oynuartiletl prodpévia o aplotikég emedaveieg 1| Plotikd péco
OM®G TO EKYLAIGUO TOL HOpPOLAOD, Kou Ppénke OTL ©TO TEAEVLTAIO OAVOTTUGGETOL
afloonueimto KoAd amovoia GAl®v Opentik@dv cvotatik®v. Meletnke to €0pog TV
Beppokpoaociov kot tov pH 6mov to S. aureus COL (MRSA) emPubdver kot dnuiovpyet
Bobpévia, OmOC Kol Ol EMOPACEL OAKOAMKOD KaOAPIoTIKOD, YNAKOV Tapdyovia Kot
Spopmv d1oOevVOV KATIOVTOV 6TO GYNUATIGUO TV Brotueviov. H moAdd koin emPioon tov
S. aureus COL (MRSA) ka1 1 dnuovpyia Brodpeviov og €6pn pH amd 5 £og 9, 6nwg kKo og
GLVONKEG TPOPIKNG OVETaPKELNS (OVATTUEN GE UPUIOUEVE PLTIKG EKYLMGLOTA), EVOLOPEPOVY
Wwitepa g €MIMESO EVPECNG TOV HOPLOKADY UNXOVIGU®DY 7OV OETOLV TN GLVOGTIGUEVN
Katdotoon enPimong, cVYKPITIKA pe TNV TAayktovikn. H dtapopikn yovidiokn £KepacT oTig
ouvOnkeg autég emikertor vo avoAvOsl HEC® UETAYPOPOUOTIKAG OVAADONG HE YPNOM
ovotormv Tonov  Affymetrix. I'o tov okomd avtd avomtdydnke TpOTOKOALO ATOUOVOONS
oAkod RNA am6 S. aureus COL (MRSA), to onoio €1c6dyet v enidpact AvTikol Topdyovo
€101k00 yioo Gram Betikd Paktiple ot dadikacio tporapackeune RNA omwg mpoteivetan
and yvwoto eunopiko Kit.
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The vast majority of Staphylococcus aureus MRSA (methicillin-resistant) strains are
primarily isolated from clinics (HA — hospital-associated) and to a lesser extend from the
wider population (CA — community-associated) or animal farms (LA — livestock-associated).
They are resistant to p-lactam antibiotics including methicillin and extremely difficult to treat.
They cause from mild skin disorders to serious systemic infections, and pose as deadly threat
to patients with open wounds, medical implants or compromised immune system. MRSA
strains of Staphylococcus aureus have been recently isolated from retailed foods, rendering
these bacteria a new member in the family of food pathogens. Staphylococcus aureus subsp.
aureus COL was chosen for study in this work as an MRSA representative, as well as a strain
well-studied at the molecular level and able to produce adequate amounts of biofilms — a
property not shared by all staphylococci. Genes important for biofilm formation were
identified in the genome of S. aureus COL (MRSA) by an in silico analysis and their presence
or absence was compared with that of other sequenced staphylococci. At a physiological
level, the ability of S. aureus COL (MRSA) to form biofilms on abiotic surfaces or biotic
media such as lettuce extract was examined, and it was found that this pathogen can
effortlessly grow in the latter, in absence of other nutrients. The temperature and pH range
that supports survival and biofilm formation by S. aureus COL (MRSA) was also studied, and
the effects of an alkaline detergent, a chelating agent and various bivalent cations on biofilm
formation, investigated. The notable survival and biofilm formation of S. aureus COL
(MRSA) at a pH range of 5 to 9, or in nutrient-poor environments such as dilute plant
extracts, are of particular interest in this work, in terms of identifying the molecular
mechanisms behind biofilm compared to planktonic lifestyle. Differential gene expression
under these conditions is going to be studied by transcriptomic analysis using Affymetrix
microarrays. To this end, a protocol for RNA isolation from S. aureus COL (MRSA) cells
was developed, which introduces a lysis step suitable for Gram-positive bacteria to a
commercial kit purification procedure.
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