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ARAwon ntepi AoyokAomng

Me mAnpn emnilyvwon Twv CUVETMELWV TOU VOUOU TtEPL MVEU LOTIKWY SIKOULWUATWY, SnAwvw
EVUTIOYPAP WG OTL ELpLAL ATOKAELOTIKOG oUYYpadEag TG mapoloag SUTAWUATLKAG EpYAciag, yia
™V oAokAnpwon tng onoiag kaBe PorBela sival MARPWG avayvwpLopEVn Kal avadEpeTal
Aentopepwg otnv epyaocia autr. Exw avadepel MANPwE Kot pPe ocadeic avadopeg, OAEG TIG
TtNYEC xprong 6edopévwy, anoPewv, BECEwWV Kal TPOTACEWY, LOEWV Kal AEKTIKWV avadopwv,
elte katd kuploAetia eite BAoeL EMLOTNOVLIKAG TTOPAPpacnG. AVOAAUBAVW TNV TIPOCWTILKA Kl
QTOMLKN €UBUVN OTL o€ Mepimtwon amotuxiag otnv ulomoinon Twv avwtepw dnAwBEvTwy
otolxelwy, elpal umdAoyog €vavil AOYOKAOTING, YEYOVOG TOU OnUOivel amotuxla otnv
SUTAWMATLKA HOU €pyacio Kol KATG CUVETELA armoTtuxia anoktnong TitAou Znmoudwy, mépav
TWV AOUTWV CUVETELWV TOU VOUOU TIEPL TIVEUUATIKWY SIKOULWUATWY. AnAWVw, CUVETTWG, OTL
auTH N SUTAWMATLKA €PYOOLA TIPOETOLUACTNKE KAl OAOKANPWONKE Ao EUEVA TIPOCWTILKA KOl
OTTOKAELOTIKA KOl OTL, avaAapBavw TARPWE OAEG TG CUVETIELEG TOU VOLOU OTNV Tepimtwon
KOTA tnVv omola amodelyBel, Slaxpovikd, OTL N epyacia auth ) TUAKA TNG SEV LOU aVAKEL SLOTL

elvat tpoiov AoyokAomr g GAANG TIVEULATIKAG LOLokTnolag.

Eutuyia XoAoyouvn
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AHAQZH ZYITPADEA NTYXIAKHZ/AINAQMATIKHZ EPTAZIAZ

0O/n katwOL umoyeypappévog/n Xohoyouvn Eutuxia tou Anpntpiou , pe aplBud untpwou
62115002 dortntrg/tpLa Tou Mavemniotnuiov Autikng ATTiknG Tng ZXoAng ZEYN tou TuRuatog
Bloiatpikwv Emotnuwyv dnAwvw umevBuva otL:

«Elpat ouyypadéag autng tng mTuxlaknc/SIMAwWMATIKA G epyaciag kot 0Tl kaBe BorBeta tnv
omoia €iyo yla TNV MpoeToacio TNG elval TARPWE AVAYVWPLOMEVN KAl avadEpETaL oTNV
epyaoia. Emiong, oL omoLeg mnyEg amnod Tig onoleg ékava xprion dedopévwy, LBewv 1 Aéewy, elte
okpLBwWG eite moapadpacpeves, avadEpovtal o0To GUVOAS Toug, UE TIARPN avadopd oToug
ouyypadeig, Tov ekSOTIKO 0iko 1 TO TEPLOSIKO, CUUMEPAAUBOVOUEVWY KAL TWV TINYWV TIOU
evbeXOoUEVWG XpnoLponot|Bnkav amo to diadiktuo. Eniong, BeBatwvw OtL auth n epyacia €xeL
ouyypadel amod péEva ATOKAELOTIKA KAl AMOTEAEL TPOIOV VEUATIKNAG LLoKTNGlaG TG0 SLKAG
pou, 600 Kal Tou I6puparoc.

MNapdafaon tng avwtépw okadnuaikng pou gubuvng amotelel oucwwdn Adyo yla tnv
QVAKANGCN TOU TTUXioU Hou».

O/H AnAwv/oloa




NANE
.
)

O AYT,
Y\“\\ Uy '(’J

YxoAn Emotnuwy Yyeiag kot Mpovolag

>

Tunpa Blolatpikwy Emotnpuwyv

Euxaplotieg

H mapovoa mrtuyxlokn epyoacia ekmovnBnke otn Movada BiomAnpodoptkig Kat
Edappoopévng Nevwuikng tou E. |. Naotép, oto mAaiolo TOU TPOTTUXLAKOU TIPOYPAULOTOG
omnoubwv ¢ oXoAng Blolatpkwy Emotnuwy.

Apxikd, Ba nbsha va euxoplotiow Oeppd tov Emikoupo Kabnynt tou TUApATOC
Bloilatpikwv Emiotnuwv tou Mavemotnuiov Autikig Attikng, Ap. Andéotoho Mmelolka Kal
€L0NYNTH Tou BEUATOC TNG SUTAWLATLKAG EpYOCLag yLa TIG YVWOELS Ttou EAafa oto mAaiolo tng
doltnong pou otn oxoAn KAl yla TNV TIOAUTLUN €UKALpla TTou HoU €8WOE va EKMOVACW TN
OCUYKEKPLUEVN EPELVNTLKN Epyaoia o€ cuvepyaoia e ekelvov.

Eniong, Ba nBsha va euxaplotiow Bepud tov EvietaApévo Epeuvnt) tng Movadag
BlomAnpodopikng kot Edappoopévng Mevwuikng tou E.LM., Ap Twokpdtn Kapauntpo, o
OmoloG¢ e SEXTNKE OTNV EPEUVNTIKN TOU opada Kol Pe TNV KaBodAynon Kot TG TOAUTLUES
CUMBOUAEG WG TIPOG TO EPEUVNTLKO OAVTLKELPEVO CUVEROAE KABOPLOTIKA OTNV EKMOVNON TNG
TITUXLOLKAG.

ZeXWPLOTEG guxaplotieg Ba NBela va anobwow otnv Yroyndia Addktopa eBonuavi
MNamadomoUAou yla TNV QUEPLOTN MPOcoXA Kal Tnv Bonbeld twng 6o to ddotnua mou
TIAPEPELVOL OTNV EPELVNTIKN opdda tou Ap Kapaunitpou, o6nwg eniong kat otnv Yroyndla
Awddaktopa Mapia MmovcaAn kat tnv Metamtuxtoky Qowtitpla Aplotéa Anpadn yla tnv
TOAUTIUN BonBeLd kal uTtooTApLEn Tou .
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NepiAnyn

EtLoaoayowyn:

To Baktiplo P. aeruginosa, éva amd ta TO Kowd maboyova otnv KOWOoTnTa KAl TO
evbovoookopelakd TeplBarlov, mepllapBavetat otn Alota ESKAPE tou MMaykooplou
OpyaviopoU Yyelag, Adyw NG e€udAaviong MOAUAVOEKTIKWY OTA QVILBLOTIKA OTEAEXWVY,
KaBlotwvtag Tn UEAETN Tou WOlaitepng onpacioag. Zupudwva pe tn Stebvn BiBAoypadia, n
YOVISLWUOTLKA avAAUCH VOOOKOMELOKWY OTEAEXWV QVESELEE TNV Ttapousia yoviSiwv avtoxng
npoddywv, evioxUovtag To evoLadEpov yUpw amo Tn KEAETN AUTWV KOL TOUG POAOUG TOUG OTNV
€kBaon BakTtnPLAKWY AOLUWEEWV.

ZKOTOG:

MNapad tnv avadelén tng napouaciag yovidiwv avtoxng oto yovidiwua paywv, Sev EXEL aKOuUN
peAetnBel n emibpaon Toug otnv mopeia tng Baktnplakng Aolpwéng and maboyovikd oTeAEXN.
Ztnv mopouoa PeAETN, SlepeuvnBnke n cupBoAn Twv Baktnploddywv oTnV AOLLOYyOoVLKOTNTA
Tou Baktnpiou P. aeruginosa KoL 0 AVTIKTUTIOG TNG TAPOUGLAG TOUG OTNV KAWVIKA €kBacn Twv
acBevwv.

Mé£6060og¢;:

210 mAaiclo TG MEAETNG, mpaypoatomolBdnke availuon Sedopévwv amd meElpApATA
aAAnAouxLong (NGS) Tou yoviSuwpoatog Tou Baktnpiou P. aeruginosa. ZUVOAKQ, 222 Sslypata
100 aoBevwv unoPAnBnkav ce de novo cuvapuoAOYNGCN TWV BAKTNPLOKWY YOVISLWHUATWY Kal
otoixton évavil Pdaong Oedopévwy, vy tn Slepelvnon TOpPoUciag  YovISLwHATWY
Baktnplopdaywv oe autd. Ta amoteAéopota avoAlOnkav pe xpnon €ELOWOEWYV Ko
pokpoevioAwv. Ta v emPefaiwon ™G mopouciag mnpoddaywv ota Seiypata,
npaypatonotdnke avalitnon aAAnlouxiwv yovibiwv Tou KwOLKOTOLoUV  LVTEYKPAON,
Tpavomolaon Kal XoAivn, TpwTeives mou epumAékovTal otnv maboyovikotnta tou Baktnpiou. H
ouoXETlon NG mapouciag Paktnplodpdywyv ota Selypata, PE TNV UTOTPOTN TNG AOLUWENG
SlepeuvnBnke pe edappoyr) Tou otatlotikou test Fisher, Adyw tou pikpoU aplBuou Ttou
Selypatog. Ta Sedopéva avaAlbnkoav pe YAwooo TPOYPOUUATIONOU R Kal Xpnon tng
LotooeAidag Social Science Statistics.

AnoteAéopata:

H de novo cuvappoAdynon oAokAnpwBnke emttuxwg o 195 amo ta 222 delypota, EVw o€
193 amdé autd aveupebnkav yovidlwpatikég oAAnlouxieg Baktnploddywv. ZTOATLOTLKA
avaAuon mpaypatonolifnke os 150 deiypata 67 acbevwv, ota omoia emPeBatlwvetal n
napoucia Gaywyv, Le TO YoviSlwHo QUTWY VoL KAAUTITETAL KOTA TN OTOLXLON OE€ TTOCOCTO AVW

10
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Tou 60%. To Fisher test avéSelfe OpLOKA OTOTLOTIKA ONUAVILK OCUCXETLON METOEU TNG
napouaiag Suo Baktnplopaywv (JQ067085 kat NC_030918) kal Tou Bavatou Twv acBevwv.

JupnepaopaTa:

Zupdwva pe tn Stebvn BLBAoypadia, ol faktnplopdayot JQO67085 kat NC_030918, miBavov
dépouv yovibla avtoxnig ota avilBlotikd KapBamnevepes. ZuykekpLuéva, o payog JQO67085
napouaotalel uPnAn opoloyia pe Eva MAACUISLO TToU BEPEL yovidLa KAPPBATIEVELACWY, EVW O
¢dayog NC_030918 mbavov kwdikomolel yovidia avtoxng amoteAwvtag Genomic Island
ToAUavOEeKTIKOU oteAéxoug P. aeruginosa. To ¢alvopevo petadopds yoviSiwv avioxng amno
npoddyoug oe maboyova tng Alotag ESKAPE eival yvwotd, emopévwg xpnlet Wblaitepng
onpoaotag n dtepelivnon Tou poAou Toug we Seapeveg yovidiwy avtoxng, aAAd kot tng mbavig
aglomoinong toug yia t Bepamneia Baktnplakwy AOLLWEEWV.

11
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Abstract

Introduction:

P. aeruginosa is considered one of the most common pathogens in both community and
intrahospital infections. Considering that it has already been listed in the ESKAPE list of WHO,
regarding it's increasing tolerance towards antibiotics, the studies revolving the pathogen's
genetic material and its pathogenic routes must be further analyzed. Bibliographic information
regarding its genetic mobile elements has revealed that a significant amount of antibiotic
resistance genes show a high level of homology with prophages, meaning bacteriophages that
follow the lysogenic life cycle. Over the last decade, the interest regarding bacteriophages has
increased, mainly as they or their lytic enzymes are considered an alternative treatment to
infections caused by antibiotic resistant bacteria.

Purpose:

Even though studies have shown that bacteriophages are a pool of antibiotic resistance
genes, their role regarding their presence in antibiotic resistant strains and the possible
outcome of the patient has not been clarified. In this study, we researched the relationship
between bacteriophages and the clinical outcome of patients that had been infected with
intrahospital strains of P.aeruginosa.

Method:

In the present study we analyzed 222 bacterial sequences that originated from 100 patients
that spent time in dr. Cipto Mangunkusumo National Central General Hospital's ICU during
2013-2015. The data derived from NGS libraries that were then de-novo assembled using the
algorithm SPAdes. 195 samples were then aligned against the <<Virus Host>> database, which
includes nucleotide sequences of bacteriophages. The samples that gave a positive result were
there further analyzed using formulas and macros (VBA Macro) to confirm the presence of
prophages in them. To further establish this speculation, a second alignment was conducted
against nucleotide sequences of genes that encode integrase, transposase and hollins,
molecules that play a vital role in bacterial pathogenicity. The role of bacteriophages and the
outcome of the patients was examined by using the statistical test Fisher, you due to the small
sample size of the study. The zero hypothesis Ho the lack of correlation between the two was
set and the p-value that was selected was 0,05 or 5%. The data were then analyzed using the
programming language R and the site Social Science Statistics.

Results:

From the original 222 samples, de novo assembly was completed successfully in 195
samples, of which 193 gave a positive blast hit regarding nucleotide sequences of
bacteriophage genomes. Of them 150 samples did have bacteriophages whose total genome
during the alignment was above 60%. These 150 samples were isolated from 67 patients, and
the statistical analysis was conducted based on them. The Fisher test showed three

12
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bacteriophages (NC_001331, JQ067085 and NC_030918) whose presence was slightly related
with the death of patients. One particular bacteriophage, NC_001331, was excluded from the
next steps of the study because his presence in the samples was not confirmed neither by the
absence of the nucleotide sequences of the three protein molecules neither by his sole
existence, as it was discovered that he was present in the same patients as the bacteriophage
JQ067085. Further analysis between these two revealed that the nucleotide homology
between them reached 94.74%. The final results of the statistical analysis for bacteriophages
JQ067085 and NC_030918 revealed a connection between the presents in certain patients and
the patient's death.

Discussion:

Bibliographic research showed that the two bacteriophages that were found to be
statistically significant all connected to carvapeneme resistance genes. Carvapenems are a
group of antibiotics that do not belong in the broad spectrum antibiotics and are rarely used to
treat community derived infections. Bacteriophage JQ067085 was first isolated in Central
Mexico in 2012 and the recent study of 2019 in Brazil revealed that this certain bacteriophage
had a high nucleotide homology with a plasmid that carried carvapenemases genes. As for
bacteriophage NC_030918, a recent study has shown that this certain phage is probably a
Genomic Island of a multi resistant strain of P.aeruginosa. regarding that bibliographic search
has shown that bacteriophages can carry antibiotic resistance genes not only in this certain
pathogen but others who are also included in the ESKAPE list of WHO, it would be really
interesting to study the role of prophages as pools of resistance genes in bacteria, and
especially plasmids.

13
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Eloaywyn

Pseudomonas aeruginosa

Quotoloyia kaL Aopn

To Boaktplo Pseudomonas aeruginosa omoteAel éva amd T TO KOWA E€UKOLPLOKA
ntaBoyova kal ival tblaitepa SLadeS0UEVO TOOO 0 PUOLKA OCO KAl 0 KALVIKA tepLBailovta
pe uPnAn vypaoia. Avikel otnv olkoyévela Pseudomonadales, mou nepthappavel Gram (-)
apvNTIKA PBaktipla, €ivat kwnto xapn ot PAedoapideg kal ta TMOAAAMAG poOTiyLo TTOU
SlaBétel kat eival katd Bdon aspoflol. e
ouVOnKeg XOUNANG TLEPLEKTLKOTNTOG
OpeMTIKWY OUCLWV  TIPOYUATOTIOLEL  Kal
avaepoPlo  UETABOALOMO,  aflomoLwvTag
MLKPN TIOoOTNTA Mo EVOAAOKTLKEG TINYEC
avOpaka kot alwtou, OwE LYvooTolxeia o€
OTTLOVIOMEVO VEPO 1 TETAPTOTAYELS EVWOELG
OLHLWVIioU péoa o€ StoAvpata
avtionmuikwv?,  MapdAAnla,  mopdyet
XPWOTLKEG, oL omoieg OSlaxéovtal ota
Bpemtikd UALKG, TopExovtag pla pEBodo
€UKOANG TOUTOMOLNGCNG TOU EPyOCTNPLAKA.
OL To YyvWwOoTEG amo aUTEG Eelval N
Tokuavivn (xpwpatog WTAE), n
TUoPepvTivn (XPWHATOG KLTPLVOTIPACLVOU,
nou ¢Bopilel Otav ekteBel oe umePLWSES
dwg), n muoepubpivn (XPWHATOG KOKKLVOU)
KoL TEAOG N TtuopeAavivn (XpwWHATOG oKoUpou KadeE - pavpou), evw Sivel Betikn aviidpaon
OTO TEOT 0£LOAONG TOU KUTOXPWHLATOC, 0€ avTiBeon Le Ta uTtoAouta eviepofaktnpLlaka (3).

Ewkova-1 Etkova amd nAEKTPOVIKO ULKPOTKOTILO
Tou Baktnpiou Pseudomonas aeruginosa

AoloyovoL mapAayovTeS

2TouG Aolpoydvoug mapayovteg Tou Baktnpiou mepllapBavetal évag PeYaAog aplBuog
Soulkwv otolkelwy, toflvwv kot eviUpwv mou Sladpapatifouv poého otn PBaktnplokn
naBoyovikoTnNTa o€ €va PeyAalo eUpog EevioTwy, OTwG Pputd, {wa ald kal otov avBpwro. H
6paon tou Auudiou A tou AutomoAucakyopitn tou tolywpatog (LPS) yia mapddelyua,
guBuvetal ywa Tnv §paon tng evdotoivng, mou emipepel o€ Baktnplaluieg onmrikd cok. H
npoavapepBeioa XpwoTLkn TIUOKUAVIVN CUUBAAAEL OTLG LOTLIKEG BAAPEC, MAPAYOVTAG TOELKES
pHopdéG ofuydvou, OmwG oL UTEPOEELSIKEG pileg Kal To umepoteiSlo Ttou udpoydvou, evw
mapAdAnAa avacteAAEL TNV AElToUpylal TWV KPOOOWV TOU QVOTIVEUOTLKOU emiBnAiou kat

3
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Sleyeipel Tnv €kkplon wtepAeukivng 8 (IL-8), pe amotéAdeopa tnv avénon tng dpAeypovwdoug
arndvinong kat tnv Tnipooéhkuon oudetepodilwv?®. e dropa pe TpoPARuata Tou
QVATIVEUOTIKOU, OMw¢ ylo Tapddelypo aocbeveic mou mdaoyouv amd dcbua 1 xpovia
anodpaktiki mveupovonddela, autn n Spdon tng muokuavivng unopst va amnoPel polpaia,
KOBWG EXEL WG ATIOTEAECHA TNV AUENON TNG KpokukAodoplag ota TpLyoeldn Twv KUPeASwy,
evw ol (8leg oL kuPeAidbeg yepilouv pe SLbpwpa MAOLOLO Ot TMPWTEIVEG, LVTEPAEUKIVEG,
wwdoyovo, iveg koAaydvou tumou | kat Il kot téhog pakpodaya kat moAupopdonupnva
P KUTTapA, aduVaTWVTAG Va EMITEAECOUV

2 Z18podEoLIEUTIKN XPWOTIK Vv Baoikn Asttoupyia toug. Mia akopa

(pBopl(ouou KAaTw and ewg UV

XPWOTIK  Tou  OoUUBAAAEL  oTnv

HN
f AEZLﬂséfoaféﬁiifisi naBoyovikotnTa tou Baktnpiou eival n
nuoPepvtivn, n omolo Secpevel ToV
j\;/ T HN olbnpo vyw peténerta  petaBoAikn
N HN T Ngj’w XpNon. Auth n XPwoTkn Aeltoupyel wg
NH

U I:@i 2 PUBULOTIKOG  Tapdyoviag  GAAWV
Aolloyovwy  ouclwv,  OMw¢ Yyl
f @: napadelypa tng efwtoflvng A, moU
Nuoxvavivn napayouv ta nmoboyova oteAExn tng P.
fg.“p"élfv”m”u‘i“nfa“ﬁﬁﬁE’Jemgmosa aeruginosa evw $BopileL katw amnod dwg
UV2

Ewkova-2 Xpwotikeéc ouaieg mou ouuBaidouvv otn

Aowoyovikotnta tou Baktnpiou P.aeruginosa
ZNUAVTIKO poAo otnv

naBoyovikotnta Ttou Paktnpiou P.
aeruginosa Stadpapatilel n e§wtoivn A, n omola £xeL mapopola Spaon pe ta e€weévivpa S, T
kot U, avoaotéAovtag tnv mpwieivoouvBeon, mapeumodilovtag tnv EMUAKUVON TNG
TIOAUTIENTTLOLKAG AAUGLSOC OTA EUKAPUWTIKA KUTTapa. AUuTh tng n Spdon elval mapopola pe
™ Spdon tng toéivng tng SidpBepitidag mou mapadyetal and to Baktipio Corynebacterium
diphtheriae, wotdo0 TAPA TLG OMOLOTNTEG 0TN dpAoh Kal ol SUo Tofiveg SladEpouv WG Pog
™ Soun Kot To avoooAoyikod podiA Toug, pn divovtag SltaotaupoULeves avilOpAoELG, EVW N
efwtoflvn A elval Ayotepo Loxupn amd tnv avtiotolxn tou C. diphtheriae. H ewtofivn A
T(POKOAEL avoookaTaoTtoAr] Kal CUMBAAAEL oTn VEKpwon Tou TAakwdoug emBnAiou tou
o¢dpBaApol, tou PeudomoAlotiBou KUAVEPLKOU KpooowTtoU emiBnAlou Twv TMVEUUOVWY Kot
™G Tpaxelag. ZnUavIkd poAo Stadpapatilel Kol OT SEPUATOVEKPWOELS, OTN VEKPWON,
SnAadn, Tou kepatvomolnuévou emBnAiou kal twv BabUTEPWY CTPWUATWY TNG EMLOEPULSAG
otnv mepimtwon eykavpatoc®. Ta efwéviupa S, T kat U eival mpwreivikd popla mou

petaBiBalovral amo tv Peudopovada ota KUTTOPO TOU EEVLOTH, LECW TOU CUOCTAMATOG
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€kkplong tumou |1 (T3SS), éva cuotnua StapetaBifaocng ouclwy amo Kal Tpog Tov EEVIOTH, TO
omnoio anavtdtal ota Gram apvntikad (-) Baktipla®. To cbotnua StapetaBifacng ouotwv T3SS
Slamepvad TNV €0WTEPLKN Kal eEwTePLK HEUBpAvn tou PBaktnpiou, to mepimAlacua, tov
€EWKUTTAPLO XWPO KOL TO ONUOVTLKOTEPO, TNV KUTTOPLKA MUEUBPAVN TOU EUKOPUWTLKOU
KUTTAPOU, SLaXEOVTOG LLE AUTOV TOV TPOTIO TIPWTEIVEG, OL OTIOLEG OTN CUYKEKPLUEVN TIEPLTTTWON
€xouv Toékn 6paon, aneuBelag 0To ECWTEPLKO TOU KUTTAPOU TOU EEVLOTH, ETILTPEMOVTAG Th
ypnyopn AUon tou. EKTOG amo tov TEPHATLONO TG pwTEivoouvBeong, cupBAAAouV Kal otnv
gloywpnon tou Baktnpiou og BaBUTEPO OTPWHATA TWV LOTWV, LE AMOTEAECHA CUVHBWG TNV
vékpwon Tou udlotdpevou otol?. AvaAutikdtepa, t0 efwéviupo S Slatapdooel tov
KUTTOPOOKEAETO TWV KUTTAPWV TOU EEVLOTH, €Vw EAEYXEL TNV QAVOOLOKNA OmAvinon Tou,
npokoAwvtag BAABN Twv avocoodalpvwy IgG kat IgA, evw to e§wéviupo U, Tou eival to
pMeyoAUTEpO Ot MeyeBog €viupo tou T3SS, O6pa wg AUTIkOG mapayovtag ota Autidia,
KataoTpédovtag £T0L TNV KUTTOPIKA HEUBPAVN TWV EUKOPUWTIKWY KuTtdpwvl. Tivetal
QVTIANTITO, OTL N MOPAIMAVW BLOTNTA £XEL WG AMOTEAECHA TNV eUdavion Baktnplaluiog o
ONUOVTLKO TTOCOOTO acBevwy, N omola pnopel va KaTaARgeL akopa Kal og onNmTko cok. To
e€wevlupo T amavtdtal 0TouG TEPLOCOTEPOUG YOVOTUTIOUG TOU Baktnpiou, 0w to dAAa Vo
efwevlupa evronilovtal o ouxva ota naboyova oteAéyn, onwe to PAO1 kat to PAK o€
TIOOOOTO WG 72% T0 S KaL o 42% 1o U. To teAeutaio, ouykekplpéva, €xel cuvoeBel pe

auvénuévn Kuttapotofikotnta ota oteAéxn PA14 kat PA103°,

Ot ehaotdoeg, (LasA, LasB) amotehouv dAAov Evav AoLpoyovo apdyovia tou Baktnpiou,
KaBw¢ oupBaiAouv otV Kataotpodr TwV VWV KOAAAyOvou, TnG EAACTIVNG, Tou LVvwdoyovou,
EVW amevepyomololV TIG avoooodalpiveg 1gG kat IgA mpokoAwvtag tnv eudavion
yayypawwdoug ekOepatog, pe PAABEG OTO TIVEUHMOVIKO TOPEYXUMO KL LE OLLOPPAYLKES
oAAowwoels. EmumAéov, SLaomoUv CUCTATIKA TOU CUMMANPWUOTOS, VW AVOOTEAAOUV TNV
xnuelotagia oto otadlo TNG N ELOIKNAG AVOCOAOYLKNG OMOKPLONG, TIPOOBAANOVTAG KUTOKIVEG,
omnwg n wrepdepovn y (IFN-y) kat o mapdyovtag vékpwaong oykou (TNF), kat tn pdon twv
oubetepodidwy. Evavtl autwy Twv V(U WYV TIOAPAYOVTOL OVTLOWHATA OTLG XPOVLIEG AOLUWEELG.
MNapopola pe ta poavadepBevta eviupa, n aAKaALkn pwtedon cUUBAAEL otnv e€AmAwon
TOU BOKTNPLOU OTOUG LOTOUG, moSOUWVTAG TO LVWOOYOVO Kal TapeMoSileL TNV AVOGOAOYLKNA
andvtnon tou feviotn, Stadpapatifovrag onpuavtikd pOAo 0T AOLUWEELG TOU KEpATOELSOUG.

5



NANE
Y/
)

O ATy,
‘(\‘4\\ Tk, '(’J'

YxoAn Emotnuwy Yyeiag kot Mpovolag

>

Tunpa Blolatpikwy Emotnpuwyv

ZTOoUG AOLHOYOVOUG TIOPAYOVTEG KOTATAOOOVTOL Kol Ol POKTNPLOKEG OULLOAUGIVESG, OL
dwodoAundoeg C kal ta popvoAuidia. Ot pwodoAndoeg, Bepuocvaiobnta éviupa mou
ekdpalovral eEwkuTTapLk®, CUPBANAoUV otnv Sldomaon Twv AUudiwv TNG KUTTOPLKAG
MEUBPAVNG TWV EUKOPUWTIKWY KUTTAPWY KOL KATA CUVETELO OTN HETOKIVNON Tou Baktnpiou
oe BaBuTepa otpwpata Lotwv’. Ol papVOATAoeg, emiong €wkuTTAPLO BEPUOAVOEKTIKA
évlupa, €xouv popdoloyia audipuirou popiou kal oe acBevelc pe mveupovia, avactéAAouv
TN A&ttoupyia Tou KPOooWTOU avanveuoTikol emiBnliou?, mpokawvtag otdon tng BAévvng
KOLL KATA OUVETELDL AVENON Tou pikpoPLlakol ¢optiou otoug velpove. MapdAAnia, Aoyw tng
VEKPWTLKAG OLOTNTAG Toug, adpavormolouv ta oubetepddlla moAupopdomupnva, EVw
BonBolv oto oxnuatlopd Kol TNV SLaTApNon TNG APXLTEKTOVIKAG SOUNG Tou Blodidp Kot

YEVIKOTEPQ TNV Kivnon tou Baktnpiou’.

TéNog, évag amnod Toug ONUAVTLKOTEPOUG AOLLOYOVOUG TTOpAYoVTES TG Yeudopovadag, to
TIOAUCQKXOPLOLKO €AUTPO, ETUTPEMEL TNV omoduyn UNXAVIOUWY (ayokuTtdpwong Tou
Kuttapou-Eeviotr. Ta eAutpodopa oteAExn, Ta omola evromnifovtal Kupiwg oe aobevelg e
KuoTik tvwon eivat afloonueiwta mo PAevwwsdn?. Méow Ttou eAUTpou TpowBeital o
OXNMOTOMOG BlodiAy, piag otabepng ikpoflakng kowotntag, avefaptntwg eidoug, mou
xapaktnpiletal and kUTTapa TPOoKOAANUEVA OE €val UTIOOTPWLLA, £lte oTo TtepBArlov eite
TO €va oto AAAo, Ta omoia gppavilouv Evav TPOMOMOLNUEVO ALVOTUTIO OE OXEON LE TOUG
pLBUOUG avdrTuéng kat petaypadic yovidiwve. Yriayduevol oto Blodily, oL pikpoopyavicpol
arnodelyouv TNV GayoKUTTAPWON KOL AVTLOTEKOVTOL OTNV WOMWTLKA TLeon KAl oTn §pdon Twv
QVTLBLOTIKWY, OTOKTWVTAG EMUTAEOV  LOLOTNTEG TIOU  ETUTPENMOUV  TOV  TIEPALTEPW
TIOAAQTTAQOLOOHO KOL TNV ELOXWPNCN OTOUG LOTOUE, auéAvovTag TNV AOLLOYOVIKOTNTA TOUG.
MOAAEG LEAETEG EXOUV ETUKEVIPWOEL OTOUG UNXOVLOMOUG TIOU QVOITUCCOoVTOL HETAEU TwV
Baktnpiwv evog BlodAp kal oTa MTAEOVEKTA LOTA TTOU TiPoabibeL auth n opydvwaon oe emninedo
Kowotntag. OL peAéteg auteg eotialouv og 6V0 Baotkd onueia. To MpwTOo €ival To quorum
sensing, &nAadn To ailcOnua amoapTiag, MNXOVIOUOG TIOU ETLTPETEL TNV ETUKOWWVIA
MLKPOOPYOAVLOUWY HECW XNUIKWY SLaBLBaotwy, £T0L WOTE N PUBLLILON TOU AUTOSLTAACLOCOU
TOU YEVETLKOU UALKOU Kal Tng yoviSlakng ékdpaong va pubuiletal Tautoxpova yla 6Ao tov
TANBUOO. Me TOV TPOTIO QUTO ETLTUYXAVETAL HEIWON TwV Samavwy yla TG KETABOALKES
avdykeg kal puBuiletal n unepékdpaocn Twv avtAuwy ekporg (efflux pumps)®. To Seltepo
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onueio oto omolo emikevtpwvovtal oL HeAETEG adopd otnv Unapén peoa oto Blodiip, Svo
mMAnBuopwy, oL omoiot Ywpilovtal pe Pdon TNV HETOPOAIK TOUG OpAOTNPLOTNTA OE
MEeTaBoALKA evepyols kot adpavelg, pe Toug deltepoug va eival o avBektikol otn dpdon
SLapopwvY AvVaSTAATIKWY TTOPOYOVTWY, OTIWGE T AVTLBLOTLKA, TOL OTIOLA YLAL VAL TIPOOTIEPACTOUV
T0 $payud TOU KUTTAPLKOU TOLXWUATOG, XPNOLLOTOOUV TG METOPOAIKEG 060UG TOU
Baktnpiou. Opwg, oe MAnBUoOUG oL omoiol eival petaBoAkd adpaveic, n elopor BpemTikwyY
otolxelwv pelwvetal, meplopilovtag tnv mocotnTa avilBlotikol mou Ba eloéABEL oTO KUTTOPO,

KoBLoTwvTag £ToL T 8pdion Tou pn BAKTNPLOKTOVO ) akdua Kt un Baktnploototikn ™.

Emdnuuoloyia

Ot dolpwéelg and P. aeruginosa elval LETAEY TwV MO SLASESOUEVWY TOCO GTNV KOWOTNTA
000 KOl 0T VOOOKOMEL XWPLG va tapoucldlouv eVOELEELG ETTOXLKOTNTAG 1 EVTOTILOTNTAG, AV
KOl €xeL mopotnpnBel cuoxEtion HETAED OTEAEXWV HE OUYKEKPLUEVEG AOLUWEELG ExovTag
BéBata SLadopeTLKN KATAVOL WG TIPOG TNV BAAAOUEVN TTEPLOXT, OL AOLUWEELG TNG KOLVOTNTAG
neplhapBavouv ouvnBwe SepUATIKEG AOLMWEELG KAl AOLMWEELG TWV HAAOKWY Hoplwy, OTwG
yla apadetypa BuAakitida i ooteoxovdpitida Tou mod0og, WTLKEG Kot 0POAALLKEG AOLUWEELS.
Ol WTIKEG €lval CUXVOTEPEG OTOUG KOAUMPBNTEG KAl KATA BAcn avilueTwrilovial e TOTUKN
XOpNynon avtLBLOTIKWY OKEUACUATWY OE Lopdr) KPEUOG I} OTAYOVWVY KAL ENPAVTLKA LECQ, EVW
oL opBaAuLkeEG ouvnBwe oxeTilovtal pe TN Xprion odpBoApKwY dakwv emadng KoL Tn pun opodn
dUNa€n f xprion toug amnd to dtouo®. OAeg ol mpoavadepBeioeg Aotpweelg sivat vKoAa
QVTLLETWTTIOLEG XWPLG va Topatnpeital PEYGAO TOCOOTO OVIOXAG OTA OTEAEXN TN
KowotnTag. AvtiBeta, 0To VOCOKOUELAKO TIEPLBAAAOV OL TteEPLOCOTEPEG AOLUWEELS adopolv
avOeKTIKA oTEAEXN, OE TTOGOOTO Avw Tou 20%°, tpokaAwvtog emdnuieg otigc MEO (Movadeg
Evtatikig Ogpaneiag), tig Oykoloyikeg Movadeg kat tig Movadeg Eykaupdtwy, oL acBeveig
TWV omolwv, AOyw avoooKaTACTOANG, ElvaL TILO EUGAWTOL OTO CUYKEKPLUEVO TtaBoyovo. Evag
OKOUN ONMOVTIKOG TTapAyovTag eMOEVWONG OTLG LOVASEG QUTEG Elval KOL OL TTOAUNUEPES
VOONA€leG MOV QMALTOUV TO CUYKEKPLUEVA TUAMOTA, KaBwg kKatd kavova, o kivéuvog
eudaviong Aolpwéng aufavel ekOeTIKA o€ OXEONn ME TO XPOVO TOPAWOVIG OTO XWPO TOU

voookoueiou?,
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H eubdopovada otoug aocBevelc auvtwv Twv MHovadwv amowkilel ouvABwg tnv
OQVATIVEUOTIKI] 080, TIPOKOAWVTAG TIVEUMOVIEG, Ppoyxitideg, oKOMA KAl VEKPWTLKN
Bpoyyxomveupovia. H mopoucio TG OTOV TIVEUROVLKO LOTO €XEL CUCXETLOTEL UE TNV XPron
LOTPLKOU aVOIVEUOTHpA Kal AoutoU BonBnTikou avamveuoTikou eEOMALOUOU, KABWG MAvw o€
TETOLEG €TLDAVELEG SLEUKOAUVETAL O OXNUATIONOG Blodidy, evteivovtag tnv Bapltnta Ing
vooou. OL Seltepeg ouXVOTEPEG EVOOVOOOKOUELOKEG AOLUWEELG TIOU OXeTI{ovTOl WE TO
OUYKEKPLUEVO TtaBoyovo elval oL oupololUwEeELG, oL omoleg MARTTIOUV ouxva acBeveiq pe
oupokaBethipa, og 0c00TO 97,9%. Y& aoBeveic pe HOVIHO KABETAPA, TO PALVOUEVO TWV
AOLWEEWY Ao TO OUYKEKPLUEVO TtaBoyovo evieivetal, KaOwE n eKTETAEVN XOoprynon
TIOAAWV AVTLBLOTIKWY OXNUATWY, EXEL WG ATOTEAECUA TNV EUPAVION OVOEKTIKWY OTEAEXWV.
ZATNUO amoteAoUV Kal oL Baktnplatpieg kat ot evéokapditideg otigc MEO kot tig Movadeg
OykoAoyikoU kat Eykaupdtwy kal ocuviBwg anoteAolV amdTtoko AOLLWEEWY TOU KOTWTEPOU
QVOTIVEUOTIKOU, TNG OVWTEPNG OUPOTIOLNTIKAG 0800, aAld Kal eykaupdtwy?, dmou umdpxet
aneuBelag ouvdeon Le TO aptnPLAKO Kal To PAEBLKO SikTuo. ZTIG BAKTNPLALUIES, EVa LLKPO
To0o0oTO TwV aoBevwy gpdavilel yayypavwdeg ékBupa, To ouxvo os aobeveic pue ouvoda
voonuata, Onwg ylo mapadelypa cokyxopwsdn Stafrtn, KoL 0TOUG OUSETEPOTIEVLKOUG, EVW N
evbokapbitda daivetal va adopd Kuplwg XpRoteg eVOODAERLWY VAPKWTLKWY OUCLWV HETA
arnd enadn TWV CUVEPYWV TUNUATWY TwV EVECEWV, dnAadn tng BeAovng  tng olpLyyag, UeE

HOAUGHEVO VEPH?.

JUpdwva pe TNV etnola emdnuloloyiky peAETn tou European Centre for Disease
Prevention and Control (ECDC) tou 2017, 1o 97% Twv €VOOVOCOKOWMELOKWY TIVEULOVLWY
CUOXETIOTNKE Ue TNV SLacwARvVwon Twv acBevwy, EVw TO TILo KOO TtaBoyovo Tou euBuveTal
yU auTEG eival To Baktrplo P. aeruginosa?. AvticTtowa ATav KoL To TocooTd Ttou adopoloav
AOLLWEELG TOU oupoTolNTLKOU OXETI{OUEVEG e KaBeTnploopd twv acBevwv, Pe tnv P.
aeruginosa va BplokeTal LETAEY TWV TPLWV TILO KOWVWVY OTTOMOVWHEVWY LKPOOPYAVLOUWV. ZTLG
olpatoyeveic Aoluweelc mapamavw amd to 1/3 Twv PaKTNPLALULWY OCUVSEETOL UE
KaBetnplaouo (36,5%), oto untdAouto 35% n Baktnplapio epdaviotnke wg andTokog GAANG
npolmndpyoucag Aolpwéng kat oto 20,5% n Baktnpladio mapapeével Ayvwotng attioloyiag.
To Baktiplo P. aeruginosa avike otoug S€KA TILO CUXVA ATIOUOVWOEVTEG OPYAVLOUOUG TIOU
adopouv Baktnplotpies. Ztnv (dla peAétn avaAuBnke kal n oavtoxn tou Paktnplou ota

8
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avtiBlotikd oe 2683 acBeveic, Me 10 Y4 mepimou Twv aMOUOVWOELOWY UTOBECEWY VaL

adopouv emiPeBalwpévn evdéovoookopelakn Aoipwén He amolwklopd amd P. aeruginosa
avOektikp otnv  kedtaldipn, OSpaoctiki ouciot TOU QVAKEL OTNV  OLKOYEVELDL TWV
kepolooropwvwv?t?, evw to avtiotolo mocooTtd avtoxig Tou BakTNPiou oTIC KapPBameVEUEC

dyyLle o 26%*2

Baktnplako Movidiwpa

XopaKTnPLOTIKO £lval To pEyeBOG TOU YOVISLWHATOG TNG P. aeruginosa kadwg elval amod ta
peyaAUTEPA 0TO CUVONO TWV BaKTNPELAKWY EBWV KoL KUaiveTol petagd 5 kot 7 Mbp’, evw
dépel éva peyalo aplBuo yovidiwv, oxedov i6lo pe auTd TwV EVUKAPUWTIKWY (UUOUUKNTWY
KOLL TLEPLTTIOU TO Lo Oto Tou yévouc Drosophila®. Autd To xapakTnpLloTikd épxetat og avtiBeon
ME TNV €EEALKTIKN TIOPELD TWV YOVISLWHATWY TIOPACLTIKWY OPYAVIOUWY, 0To HEyeBog Tou
yoviSlwpatog Twv omoiwv mapotnpeital peiwon®®. To efaupetikd peydho péyebog tou
Baktnplakol yovidlwpatog SikatoAoyel kal tnv Umapén peydAou aplBuol SLadopeTiKwyY
YOVOTUTIWVY, N EUdAvIon Twv onoiwv oxetiletal Kat pe To neptBdAiov kdbe Baktnpiouv®. Auth
n TOoWKWopopdla OTO YEVETIKA XOPOKTNPLOTIKA Tou Paktnpiou adopd cuvAbBwg oto
«accessory genome»®. Ta yoviSia mou a) MeTaoxnuaTiouog
anaptilouv TO «accessory genome» \.ﬁ \ -

adopouv MEPLOXEG TIOU TIPOEPXOVTAL ATTO rov,m npoc

BakTnpiakod kUTTapo d36Tng HETaPOpA

BakTnpiakd KUTTApo 3€KTNG

AneAeuBepwon

b) Meraywyn BakTnpiopayou

BakTnpiakd KUTTapo HOAUCHEVO BakTnpiakd KUTTapo SEKTNG
HE BakTnpiopayo

c) petaywyn €) 20¢eugn
d)  oUCeuén w‘%m % O
e) petakivnon peTaBeTwV oTolyeiwy °

Ewova-3 Tpomot avtaAdaync yevwitkoU uAtkou
ota Baktipia : a) Metaoynuatiouog b)
, , Metaywyn c) 20levén
2T0 METOOXNUATIONO, Ta yovidla

£logépyovtal oTo Bakthplo pe tn popdn Bpatopatog DNA, To omoio pumopel va mpoépxetal
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and vekpd Poktripla TOU META TN AUon toug ameleuBepwvouv DNA oto meptBaiiov.
AvtiBeta, 6cov adopd TNV MEPIMTWON HETOYWYNAC, QUTH TIPOYLOTOTOLETOL HECW TWV
Baktnploddywv. TEAoG, yla tn oculeuén amatteital n Umapén evog levlyoug Baktnpiwy, To
€va €k Twv omolwv KaAeital 60tng kat cupPoAiletat pe F*, evw to AAAO SEKTNG KO
oUMPOAileTaL pe F* kol péow Twv ouleuktikwy wiSlwv ta mMAacuibia (mapayovieg F),
petadpEpovtal amod To eva BaktpLo oto GAAo. Ev avtlBEoel e TO «accessory genomey, oL
TIO OTABOEPEG YOVISLAKEG TIEPLOXEG TOU PBaktnpiou, SnAadn To «core genome», TO OTMOLO
anotelel mepimou 10 90% OAOKANPNG TNG yovidlwpatikng aAlAnAouxiag, sival oxupa
Slatnpnuévo, Le KAToleg MeAETEG va uTtootnpilouv OtL n peon Swadopomoinon tou
Kupaivetal yupw oto -0,5%, mocootd mou avilotolxel dnAadn oe pia petdAAagn ava

nepinou 200 Bdoelg™.

‘OMot oL mpoavadepBévteg TpoTOL AvTaAAAYAG YEVWILKOU UALKOU Tipoodépouv mAnBwpa
VEWV pUBULOTIKWY yoviSiwv, ta omola eAéyyouv SLadlkaoieg, OMwG 0 OXNUATIOMOG VEWVY Kall
LoxupoTEPWV BLodiAp pEXPL Kal TNV gUdAvIon Tou PALVOUEVOU QVIOXAG OTA AVILBLOTLKA.
ISlattepa otnv P. aeruginosa, mou ndén Pploketat otnv Alota ESKAPE tou Maykoouiou
OpyaviopoU Yyeiact’, n avtoyxr) ota avtiBlotikd Adn amotelel éva and ta kUpLa {nthpota
otV KAWLKNA TIPOKTLKA HME Taykooula katavour). OAo kol Teplocotepeg elval ol
€VOOVOOOKOUELOKEG AOLUWEELG TIou adopouv oteAéxn Yeudopovadag avBekTIKA o€
KapBarmevépeg, evw AOYyw aAOyLoTNG XPRONG OVTLBLOTIKWY ouEAVOVTAL Ta TTOAUOVOEKTIKA
(MDR) kat ektevwg avBektikd (XDR) oteAéxn, evw to TteAeutaio Sldotnua mopatnpouvtoL
TIEPLOTATIKA Kol tavavOektikd oteAéxn (PDR). ZUpdwva pe tig diebveig 0dnyieg tou ECDC kat
tou Centers for Disease Control and Prevention (CDC) yla va Xapaktnplotel éva oTEAEXOG
TIOAUAVOEKTIKO, Ba TtpEMEL va SLABETEL avTo)r) 0€ TOUAAXLOTOV 3 KOTNYOPLEG aVTLBLOTIKWY,
EVW YLOL VA XOPAKTNPLOTEL WG EKTEVWE AVOEKTIKO, 0 apLOOG TWV aVIIOTOLXWY KATNYOPLWV
augavel og Touldxlotov 6 amd Tig 8. TEAOC, TO TAVAVOEKTLKO OTEAEXOG, OTIWE OTOKAAUTITEL KOl
n ovopaocia tou, dev €xeL evaloOnoia oe Kaveéva yvwoto avtlBLlotikd Kot ol mbavotnTteg

erBiwong yla tov ndoyovta ivar moAd xapnAégs.

Aappavovtog umton To yeyovog WG TO CUYKEKPLUEVO BOKTPLO armoteAel Tbavr) amnelin
yla tnv dnuoota vyeia, dev mpokalel EKMANEN TO YEYOVOG OTL TO yoVLSLwHA TOU €XEL LEAETNOEL
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o€ Babog. Ze oplopéva otehExn, xeL Bpebel mwe ta Genomic Islands (Gls), dnAadn cuotadeg
yovisiwv mou éxouv npooAndBei amnd 1o ekdotote Baktiplo péow opldvtiag petadopdcts,
aroteAolV 10 10%, (owg Kal TEPLOGOTEPO, TOU BaKTNpLakol XpwHoowHaTtoct. MapoAo mou ta
Genomic Islands (Gls) kw&ikomolouv otolxeia mou adopouv PeTaBoAKA povorndTtia i yovidia
TIOU ETUTPETOUV TNV cUMBlwaon kat Tnv Umapén apolBaiov opEAOUG HETAEL TIPOKAPUWTLKWY
KOl EUKAPUWTIKWY KUTTApwY, OnMwe yla mapddsiypa to ovotnua ICEMISymR7A, cuyva
kw8KomotoUv yovidia avtoxrct®, cupBdAlovtag otnv maboyovikdtnta tou Baktnpiou. H
oAAnAoUxlon autwv Twv yovidiwv Oelyvel mwg TMOAMA €€ autwv TpoEpyovtal amo
npoddyouct. Mol cuxvd oe Siddopa oteléxn, Slaitepa os maboyovikd oTteAéxn OGMwCe to
LESB58, mou guBuvetal yia enidnuieg oto Hvwpévo BaoiAelo kat tnv Auotpalio o€ acBeveig
HE KUOTIKH ivwon'®, umopei va aveupeBolv £wg Kat £€L evepyol ipoddyol e OAOKANPWHEVES
yoviSltwuatikég aAnAouxiec'®, evw ouxvd tAMATO YOVISIWHATWY TOUG UTIAPXOUV WG
yoviSlwpatikd Bpavopata. MNa auté to Adyo n aviyveuon twv npodaywv o€ KAWVIKA OTEAEXN

OAAQ KOL N PETETIELTA AVAAUOT) TOUG Elval LBLOLTEPA ONUAVTLKY.
Baktnplodayot

lotoptkry Avadpoun

Me Ttov 6po «Baktnploddyos», i arllwg dpayog, opiletal Evag LOG 0 omolog XpnoLomoLel
w¢ EevVLoTA TOU Ta BakThpla 1) Ta apxatoaktrpla. AvaloyL{opevol Tov aplBuo Twy Baktnplwv
TIOU UTIAPXOULV oToV AAVATN, uTtoAoyiletal OtL otn dUon uNdpxouV TeplocdTEPOL artd 103!
ddyol, pe tepdotia BomotkiAdTnTa Kat gVpog eviotwv?®. Me nAikia Umapéng mepimou ta
televtaia tpia dioekatopplpla £tn, Bewpolvtal n emtopn TG SLadopeTkOTNTAS e OXESOV
K&Be €idog yoviSiwpatoc?. MpwtoavakaAidBnkav to 1915 amnd tov William Twort, dpwg
Uotepa amo U0 XpOVLA EYLVE EUPEWG YvwoTN N Baktnploktovog Spaon toug anod to Felix
d’Herelle?. Ekeivn tnv niepiobo, Sedopévou 6Tl Sev eixe avakahudBel akdpn n mevikilivn, n
ETULOTNMOVLKN KOWOTNTO eVATOBeoe TIG ATILOEG TNG YLOL TNV OVTLLETWTTLON TWV BOKTNPLAKWY
Aoluwéewv otnv UTapén daywv. MdAlota, o (Slog o Felix d’Herelle mépace tnv enopevn
Sekaetia G {wng Tou mpoonabwvtag va Bepamnevosl acBeveic oe OAO TOV KOOUO, O€ HEPN
onwg n Alyurtog, n Ivéia kat n FaAAia, xopnywvtag Baktnplodpdyoug o€ evéoLun popdn
katdAnAoug yia tnv Beparneia tng ekdotote AoipwEnc?t. To 1928 pdAiota cuvéBale kat oTnv

i6puon tou Ivotitoutou Baktnprodaywyv, MikpoBLodoyiag kal loAoyiag George Eliava oto
11



7

NANg,,

N0 AYre
N “

/Jl

YxoAn Emotnuwy Yyeiag kot Mpovolag

>

Tunpa Blolatpikwy Emotnpuwyv

Thilisi tng Newpylag, To omoilo UTIAPXEL AKOMLA KOL CALEPQ KAL ECTLALEL OTNV TTOPOAY WY KOKTELA
daywv. Napad tn dnuoocieuon Twv AMOTEAECUATWY TWV EPEVVWYV TOU OE LATPLKA TIEPLOSLKA, OL
Bewpieg TOU Sev éyvav eUPEWC amoSeKTEG HéXPL KoL T SekaeTia Tou 19407, Antd tn Sekaetia
tou 1930 kot €newta, N GOAPUOKEUTIKA Plopnyavia otpddnke ota €UKOAWC TOPAYOUEVA
avTLBLoTika, mapaykwvilovtag Katd moAU TV €PEUVA TTAVW OTOUG TOTE VEOEUPEDEVTEG LOUG.
H épeuva yla ta OVTLBLOTIKA €VIAONKE AKOMO TIEPLOCOTEPO KOTA Tn Oldpkela tou B’
Maykoouiou MoA€uou, OMOTE KOl OL OVAYKEG YL TNV OVILLETWTILON TWV AOLUWEEWY TwV
OTPOTIWTWY auéndnkav Katakdpuda. To HOvVaSLKA €PEUVNTIKA KEVTIPA TIOU €o0TiOCOV
TIEPLOCOTEPO OTOUG BaktnpLoddyous kad OAn ekeivn TNV mePLodo aAAd KAl LETETELTA, AVAKAY
OTIG XWPEG TNG AvaToOAKNG Eupwrng, OmMou akOopo Kol CAUEPA N Tapoucia KALWVIKWY
€€ELOIKEUMEVWV OTNV AVTLLETWTILON AVOEKTIKWY OTEAEXWV BAKTNPLWV LLE TN XOPHYNON KOKTEWA

ddywv otoug acBeveic eival Stadedopévn?.

To televtaio didotnpa OpwE, Adyw TG ayKOo UL £€0ponG AOLUWEE WV TIPOKOAOUUEVWV
arnd VEOUG avOEKTLKOUG UKPOOPYAVIOUOUG, TOCO OE VOOOKOUELOKEG OVASEG OO0 Kol OTnV
KOLWOTNTA, PEYAAOL opyaviopol onwg o Naykdouog Opyaviopog Yyeiag kat o ECDC éxouv
otpéPel to evlladépov Toug otnv HEAETN Twv daywv. Eva amd ta mo Sdtadedopéva
TiPOYPAUMATA TayKOoUlou BeAnvekoUg eivalt to PhagoBurn. Me mpwtofoulia tng
Eupwnaikig Evwong kat o cuvepyaoia twv Pherecydes Pharma, Clean Cells, Statitec, France
Europe Innovation kaL TMOA\wvV epeuvnTKwWVY KEVIpwv o€ [aAAia, BéAylo kot EAPetia
peAeTnOnke oe BaBog n amoteAeopatikotnTa TG Oepaneiag pe pdyoug oe aobeveig pe
gykavupata. Ta povtéAa rou peAetnOnkav adopovoav 220 acbeveig, e TNV MPWTn opada
110 atopwyv va udiotatat LOAUVen TwWV EYKAUUATWY amo E. coli evw n Seutepn opdada amnd P.
aeruginosa. To mpoypappa Sutipknoe oo to 2013 €wg 1o 2017 e TLG KAWVIKEG SOKLUEG oTadiou
I kot 1l va EekvoUv to 2015. TO CUYKEKPLUEVO TIPOYPOUMA ESWOE KATEUOUVTNPLEG YPAUUES
otlg Eupwnaikég Xwpeg 6cov adopd tnv Bepaneia pe payous, Ouws n anddacn ylo tov
KOBopLOUO auoTnpwVY KpLtnplwv o maykooua r eupwraikn kKAlpaka akopa Bpioketal o
TPWLLO 0TASL0. MOAAG akoun TpoypAppata KAWLKWY Soklpwv edappolovtal o €BvIKO
eninedo, pe ta 6Vo kUpLa va adopouv To lvotitouto Baktnplodpdywv, MikpofLlohoyiag Kot
loAhoyiag George Eliava oto Thilisi tng Newpyloag kat to lvotitouto Hirszfeld otnv Bpotohaf tng

NoAwviag?.
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Aopika Xopaktnplotika Kat Ta&vounon

Ou Baktnplodpayol mapouctalouv UeYAAn TokAla otn popdoAoyia toug, aAAd Kal o€
eninedo yovibuwpatog ouvdualoviag oplopéve GopeG Hovadkd Xapaktnplotikd. Ocov
adopd t Soun Toug, n omnola ival opatr LECW TOU NAEKTPOVLKOU LKPOCKOTILOU, UTLAPXOUV
téooepLs Sladopetikol TumoL:

a) He elkooaedpLko Kaidlo
b) pe vnuoatoeldn Soun

¢) moAupopdkd oxAua

d) duadwkn popdn.

H teAevtaia popdn sival kat mo dtadedopévn pPetatl Twv Ppaywv, e TNV omola eival o
ouxva avayvwpiolpol. OAeg avefalpetwg ol Sopeg mepthapfdavouv tnv kedaAn, Kal to
kapiblo, cuviBwg LooedpLKO, TTOU TEPLEXEL TO YoviSiwpa Tou oU. Népav autou OpwG, N
TIAELOVOTNTA TOUG GEPEL KAl Uio oupd, XAPAKTNPLOTIKO YVWPLOHA Tou €ldoug, n omoia
amnoteAeital amno évav Kevo MPWTEIVIKAG dUCEWS WAV, LECW TOU OTtolou Katd tn ¢Aaon tng
HOAUVONG To yoviSiwua eloépxetal ansuBeiag oto ecwteptkd tou Baktnpiov?. Ocov adopd
v tavopnon toug, to ICTV (International Committee on Taxonomy of Viruses) €xeL
tomoBetroel 6Aoug Toug payoug o€ 1 ta€n, 13 olkoyeveleg kat 31 yévn e Baon To yoviSiwua
ToUuG. OAEG oL OlKOYEVELEG avrikouv otV TaEn Caudovirales®® kol amap®uolvral avaluTikd
napakatw otov Mivaka 1. OLTILo GUXVEG amd AUTEG, OL OTIOLEG amoTeAoUV Tiepinou to 96% tou
olvolou, meptexouv dsDNA kat eivat ol Myoviridae, Siphoviridae kai ou Podoviridae. Ot
npoavadepBeioeg owoyEveleg mapoAlo Tou epdavilouv kowvd yvwplopata os moAAQ enineda,
TO XOPOKTNPLOTIKO e BAon To omoio Staxwpilovtal eival To PRKog TNG oupdg Tout. OL dpayol
NG owkoyévelag Myoviridae €xouv OKpLA KAl i CUCTOATH oupa, oL payol Siphoviridae €xouv
KOL QUTOL paKpLd oupd oAAQ KLVNTH, EVW TEAOG OOOL AVIKOUV OTNV OLlKoYEvela Podoviridae
€XOUV HLKPOU pAikoug oupd®®. Ta umdAouna xapaKkTnPLoTIKAE TouG eival tapduoLa, Kabwe Kat
OL TPELG OLKOYEVELEG €XOUV [La elkooaedpikn KedaAr n omola ePLEXEL TO YoOVISiwMaA TOUG, TO
omoio kupaivetal and 17 €wg kat 50Kbp. Ztn cuvexela TG SoUNG VTOT{OUE TO AQLpO, O
Omol0G CUVOEEL TNV KEDOAN LLE TO UTIOAOLTIO CWLA, TIOU amoTeAeital amd ta idla, tnv MAAKa
Baong kat tnv oupd. Ta widla Bpiokovial meplpepkd TNG KEGOAANG KOL XPNOLLOTIOLOUVTOL WG
apXLKO HECO MPOOKOAANONG otov fevioth. KdBe ddyog mepthappdvel MoAAd €idn wibiwy,
otoxevovtag KaBe ¢opd oe Siadopetikoug umodoxeilc tou PBaktnplakol KUTTAPLKOU
TOXWHATOCG, TPWTEIVIKOUC, OAlyooakXapltikolg f AutomoAucakyapttikoug?. Adyw Tng
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1

SotNTag Twv Gpdywv va LoAUVOUV GUYKEKPLUEVA €N A akopa kal otehéxn?, ta widia
TMPOOKOAANONG TOuG €xouv TIOAU efelblkeupévn Soprp kal TOAAOL epeuvntég €XOuv
ETUKEVTPWOEL o€ auTh TNV WBLOTNTA, TTPooTIABwWVTAG VA KATAOKEUAOoOoUV uttodoxeig mou Ba
ETUTPETOUV TNV LOAUVOT TAELVOLKA QTTOMOKPUOUEVWY EEVIOTWVY. Agdopévou OTL Ta Baktrpla
oxnpatilouv €Autpo 1 Blodily, TpooTATEVOUEVA £TOL EKTOC TWV AAAWY Kal amod rubavn

MPOoKOAAnon ¢dywv otoug urmodoxelc TG KUTTAPLKAG HEUPBpAvNG, oAAol dayol dépouv
Mivakag 1 - Toa blagpopetika €ibn yoviSlwudtwy Twv

eviupa duaonaong BakTnpLo@aywV KAl Ol OLKOYEVELEC OTIG OTTOLEC AVKOUV avadoya UE
; TOV TUTTO TOU YOVISLWUATOC TTOU TIEPLEXOUV.
gwnoAuoakyopLtwy y Haros PLEX
(SumoApepdoeg) mavw ota widla Eidog Owoyevela
, ) FfovibLwpatog
Toug, ameleuBepwvoviag ET0L sSRNA Leviviridae
TOUG urodoxeig Kol dsRNA Cystoviridae
ETULTUYXAVOVTAG TNV TIPWTOYEVN ssDNA Inoviridae
- 256 5e b 5 Microviridae
olpw . 2& ¢dayoug mou dev —
Hwén bayoug dsDNA Fuselloviridae
TEPLEXoUV  oupd N wiba Plasmaviridae
TPookdAANGN, TopAyovTaL Corticoviridae
, , Tectiviridae
éviupa Tou amolkoSoUoUV TouG - ——
Lipothrixviridae
TLOAUCQKXOPITEG TOU KUTTOPLKOU Rudiviridae
TOLYWHOTOG, TIPOKELUEVOU vl Myoviridae
erutevyBel n WO dwadikaoia. H Siphoviridae
Podoviridae

TeEAK T(POOKOAANGCN tou ¢ayou
ETUTUYXAVETAL MECW TWV KAPPLWV TIOU UTIAPXOUV TIAVw oTnv MAAKa Bdaong. To emopevo
otadLo nepAapBAveL TNV (0080 TOU YOVLSLWHLATOG TOU PpAYOU LECA OTO KUTTOPO TOU EEVLOTH,
n omnoia e€aodaliletal pe pa aAdayn otnv otepeodiataln tng kedbaAng, n onola cuomdtal
KoL eYXEEL TO yoviSiwpa oto Baktnplako KUTTapomAacopa. And auto To onuelo Kol EmeLta

£eKLVAEL 0 KUKAOC avarmopaywyng tou Lou.
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ZxoAn Emotnuwv Yyeioag kat Npovolag

TuRuoa Blolatpikwyv Emotnuwy

Tail tip

Tectiviridae (PRD1)

dsRNA dssRNA
Cystoviridae (phi6) Leviviridae (MS2)

—Maturation protein

Ewkova-4 EIKOVEC TwV SLOPOPETIKWY OLKOYEVELWY BAKTNPLOPAYWV, UE AVUAUTIKES TIEPLYPAPEG TOUG.
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A YxoAn Ertotnuwv Yyeiag kat Mpdvolag
Tunpa Blolatpikwy Emotnpuwyv
KukAog Avamnapaywyng

OL payol €xouv Técoeplg TBavVOUG KUKAOUG avarmopaywyns, Tov AUTIKO, TOV AUGLYOVLKO,
Tov PeuSoAUGLYOVIKO Kal TV Xpovia poAuvon??. Ot Tpeic mpwtol adopolv Toug LoUG Tou
HoAUvVouV ta Baktipla, evw o teAeutaiog adopd ddyoug twv apyatofaktnpiwv. O MPWTOG
KOLL TTLO YVWOTAOG KUKAOG avarmapaywyng elvat o AUTIKOG, Kotd Tov omolo, ETA Th €l0060 Tou
yoviSLwpatog Tou ¢pAyou oTo BOKTAPLO, TIPOKELEVOU VO TIPOCTATEUTEL OO TLG VOUKAEAOEG,
KUKAoTtoLElTOL PECW TWV KOAWSWY AKPWYV TOU 1) TPOTIOTIOLEL TAL YPAUULKA AKpa Tou, SivovTag
€10l Xpovo otnv RNA moAupepAcon Tou EeVLOTH va TIPOXWPNROEL OTNV TPWLN HETAYpAdr TWV
e€wviwv. Autd ta TpwLHa e€wVLa KWSLKOTIOLOUY Ta EvIUpa eMLOLOPOWONG KoL TIEPLOPLOTLKES
TIPWTEIVEG EVOVTL TWV VOUKAEQACOWYV KAL TWV TIPWTEACWY TOU EEVLOTH. ZTN CUVEXELQ, EEKLVAEL N
avtypadr tou DNA tou Baktnploddyou, evw ta oPpa yovidia 1mou KwSLKOTooUV TLG
OOULKEG TIPWTEIVEG TOU LOCWHATOG Tou Eekvolv va ekdpalovial Kal oL MTPWTEVEG QUTES
TLAPAYOVTOL KOL OTN CUVEXELOL AVOLOUYKPOTOUVTAL, SNULOUPYWVTAG £Va VEO LLKO cwudtio. Ta
TpwTa SoULKA oTolxela ou cuokeuaovtal sival to Kaidlo, To omoio MEPLEXEL LEoA KAl Eval
avtiypado tou DNA tou dayou. MeTd to TEAOG TNG QLUTOOUYKPOTNONG, KbPATETAL KAL TO
televtaio oPpo yovidlo, auto mou kwdikomolel Tn AucolUpn, €vIULo TIOU XpnoLUoTIoLELTaL
ard tov ¢ayo yla va SLaoTIAoEL TO BAKTNPLOKO KUTTAPLKO TOLXWHO KATA T SLAPKELD LLAG VEQS
MOAUVONG KOl moBNKEVETAL 0TNV OUPA TWV VEWV LOCWHATIWVY. Ta ETOLLA LKA CWHATLO TTAEOV,
dépovtag tnv Aucolupn kat AAAeg evdoAuciveg, Slaomolv TO KUTTAPLKO TOLXWHA HE

anotéAeopa th AUon tou Baktnpiou katl TNV aneAeuBépwon TWV VEWV LKWV owHoTiwv?2e,

O AuoLyovikog KUKAOG avtiBeta Sev mepAaBAVEL TNV TAPAY WY WPLLWY LWOWUATWY aTtd
TO BaKTrPLO OUTE TPOKAAEL AUGCN TOU. ZTN CUYKEKPLUEVN TIEPLITTWOT, TO yoviSiwpa Tou payou
adol €l0€NBeL oto kuttapomAacpa, &ev apxilel tnv Swadikacia avtiypadns arld
EVOWUATWVETOL 0TO YovISiwpa tou Eevioth Tou??, xpnoluonolwvtag To £Vv{upo teykpdon 2.
H B4on otnv omola evowpatwvetat To yoviSiwua tou eivat kaBopiopévn?’2, pe ouvriBnotdyo
MEPLOXEC TIOU KwSKomoovv tRNAs*28, Yridpyouv duwg kat Baktnplopdyol Twv onoiwv To
yoviSlwpa evowpaTwveTal Tuxaio oe autd tou PBaktnplou, pe t Bonbela tou evivuou
Tpavoroldon mou ot i8lol kwdikomolovv?. Ot poddyoL MaAPAUEVOUV EVOWHATWHEVOL OTO
Baktnplako xpwpoowpa kot moAlamAaocidlovtol pall He oUTO Katd Tn OSLApKELA TNG

Slaipeong, petafiLBalovrag £T0L TO YOVISLWHA TOUG KOL OTOUG QITOYOVOUG, TIAPAEVOVTAS O
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QUTNAV TNV KATAOTOON Yyla YEVEEG. € AUTO TO OTASLO, oL TPodAyoL KATACTEAAOUV TLG
Swadlkaoieg tng petaypadng, aviypadng kol peTAdpaconG HECW LAG TPWTEVNG
«KkataotoAéa». Otav OpwG To Baktiplo ekTeBel o €§WyEVELG TTAPAYOVTEG, OTWG XNILKEG
oucieg N aktwofoAia UV, i kat autopata nepimou 1 ¢opd kabe 10.000 Sialpgoelg, n
peTaypadn TNG MPWTEIVNG TOU KATAOTOAEQ OUTMEVEPYOTIOLELTAL KAL KATA CUVETTELA TO LLKO DNA
QTTOKOTITETAL OO TO BAKINPLOKO KOL ELCEPXETOL OTO AUTLKO KUKAO, UE TN Stadlkaocia mou
akolouBei otn cuvéxela va eival (dla pe autiv mou meplypddnke mponyoupévwe’t. Me to
AucLyoviko KUKAO, yovidia ta omoia 6ev untdpyouv puclodoykd oto Baktriplo, ekdppalovial
au&AvovTag TN AOLLOYOVO LKOWVOTNTO TOU EEVLOTH KOL TPOTIOTIOLWVTAG TNV €KBacN TNG KALVLKAG
£lkOVOG Tou acBevolc??. Auth n Sladikaoio ovOUAZETOL AUGLYOVIK UETATPOTIH KOL PEPLKES
YVWOTEG MEPUTTWOELS Edappoyng tng adopouv to Baktriplo Corynebacterium diphtheriae ka
v e€wtoéivn tng didhBepitidac, n omoia ekdpaletal péow Tou poddyou B, To Baktrplo
Vibrio chlolerae xat thg xoAepikri¢ togivng, n omola ekdppdletal péow tou mpoddyou CTX? kat
TO Streptococcus pyogenes Kol TwV TIUPETOYOVWY eEWTOELVWV TOU, TIoU EKPPALETAL LECW TOU

npoddyou T12213°,

O YeudoAuoLyovikog KUKAOG aTOTEAEL QVTIKPOUOUEVO QVTLKE(EVO PEAETNG, KaBwG Sev
€xouv kabopLotel MARPwWG oL cuVONKEG TTou Tov SLETMOUV. [EVIKOTEPQ, OUWG, OpileTaL oV Eva
evblaueco otadlo Ttwv SUo TpoavadepBEviwy  KUKAWV avamapaywyng, Omou o
Baktnploddyog dev éxel eloéNBeL oUTe 6TO AUTIKO KUKAO 0UTe 0TO Auctyovikd?. S& autd to
onueio, 6Aeg oL Sladikaocieg avtypadng i MpwTEivooUVOECNG OTAUATOUV EVW TO YEVWLLKO
UALKO ToUu ¢Ayou TOPAUEVEL OTO KUTTAPOTAACHO TOU PBaktnpiou wg €va KUKALKO HOPLO,
napopoLa He éva TAacpidlol. O GUYKEKPLUEVOG TPOTIOG AVATIAPAYWYHG £XEL CUCKETIOTEL UE
ouvOnkeg ENeldng Bpemtikwv cuotatikwv3! kat etkdletal 0Tt oA autd amokatactadoly,
TOTE 0 PpAyog eloépyeTal eite oTOV MPWTO €ite oTOV SeVTEPO KUKAO avamapaywyrc’2. TéAog,
OTLG XPOVLEG AOLUWEELG amd dAyouc, TO POKAPUWTLKO KUTTAPO, TapA tn HOAuvVeN Tou, OV
AUetat, aAAd avtiBeta pikpn ocotnta GAywv EKAUETAL QO TO BAKTAPLO OE L0 EKTETAMEVN
Xpovikn mepiodo. TEToleg AoLUwEELg emnpedlouv Ta apyolofaktiplo kKol To gufaktiplo
Mpycoplasma, evw oL ¢dyoL Tou SnNULoUpyoLV TETOLEG AOLUWEELG AVIIKOUV OTNV OLKOYEVELQL

Inoviridae ko Plasmaviridae®?.
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Fovidiwpa Baktnplodpaywv

Ot Baktnplodayol, Stabetouv OAa ta €i6n yoviStwpatwy (ssSRNA, dsRNA, ssDNA, dsDNA),
pe tnv mAeloPndia va meptExel SikAwvo DNA, evw avtiotolyo LeyaAo lval KoL To EUPOG TOU
MEYEBOUG TV YoviSLwUATWY, TO omoio Kupaivetat amnd tig 3300 bp, otoug ssSRNA 1oUG €wg Kot

¢ 500 Kbp, otoug «jumbo phages»2032

. ZTIG Olkoyéveleg Podoviridae, Siphoviridae ko
Myoviridae, mou mepléxouv dsDNA, To UKOG TOU yOVLSLWHATOG TtapoucLldlel eVpog amno 10
€wg Kat 50 y\adeg voukAeotidia, e ta yovidla mou amattolvial yla tTnv dnpoupyia evog
olokAnpwuévou Baktnplodayou va xwpilovtal o€ mEvte SLAPOPETIKEG OUADES :

a) puBuLoN Twv SouLKWY MTPWTEIVWY Tou KaPLdiou, TG OUPAG KAL TWV WLSLWY

b) éviupa yia tnv avilypadr Tou YoviSLwUaTOoG

c) évlupa ya tnv cuokevaaoia (packaging) tou yoviSlwpatog

d) Ttoug pubuLoTEG peTaypadng

e) Autikd évlupas,

‘0Oc0 meplocoTEPO auEavel To LEYEDOC TOU YOVISLWUATOG, TOOO TIEPLOCOTEPES YEVETIKEG
mAnpodopieg meplExel o dAyog Kol emMopévwg SlaBetel peyalutepn Suvatotnta va
napepPaivel otig Swadikaoieq petaypadnc kat petadpacns twv Baktnpiwvd. Exet
napatnpnBel, emiong, mwg to MEyeBOG Tou yoviblwpatog yla kabs Baktnploddayo
Stadpapatilel onuaviikd poAo otn AOLLOYOVIKOTNTA Tou, KABWG HIKPOTEPO 1 MEYOAUTEPO
HéyeBog Tou yoviSLwpaTog uropel va odnyroet og actdBeta tou kaidiou®. H katdAAnAn
noootnta DNA emtuyydvetal eite péow oamwAelog eite péow mpdéoAndng yovidiwy,

avefaptnta amnd th Asttoupyia touc®.

Ot Auowyovikol ¢dayol i mpodayol, omwg mpoavadepBnKe, €XOUV TNV LKAVOTNTA VA
ELOEPXOVTOL OTO BakTnplako yoviSlwpa péow tng Stadlkaoiog TG LETAYWYNG, EVOG €K TWV
TPLWV TPOTIWV 0pLloVTLAG LETAdOPAG YEVETIKOU UALKOU. Yrtohoyiletal otL mepinou to 10% e
20% tou Baktnplakol yoviduwpatog amnoteAeital and mpoddyoug f tuipata autwv?®3, Katd
™ Sladlkacio NG HETAywyng, TUAMKATO TOU PBAKTNPLOKOU YEVWULKOU UALKOU Mmopel va
€TAEYOUV EVAVTL TWV LKWV YoVISlwy, e AMOTEAECUO VA TTAKETAPLOTOUV (packaged) ota véa
UKA owpdTia Kat va petadepBolv ot véoug EevioTéc®. Adyw authg tng 8dtntag, ot dpdyot

eTULOELKVUOUV EYAAN YEVETIKA OVOLLOLOYEVELA LLETOEY TOUG E QTIOTEAECUO VAL [INV UITOPEL VaL
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e€ayBei éva aodalréc oupnépacpa 6cov adopd tnv e€eAKTIKA Toug mopeia®®. AuTH n yeveTikn
OVOLOLOYEVELA OpLlETAL WG LWOATKIOMOG, KoL UTTOpEL va TapatnpnBel Katd prkog oAOKANpou
Tou daykol yovidiwpatoc®®. MoAld cuxvd mapatnpeitar 6Tl ¢Gdyol TOU AVAKOUV OF
SLOPOPETIKEG OLKOYEVELEG ETILOELKVUOUV LEYAAN OpLOAOYLA OTLG TTPWTEIVES TOUG, LoLaitepa TG

kedbaAfg Kal TwV SOUIKWV OTOIKEIWY Toug?*3®

, OTIWG KOL OE TIEPLOXEG TIOU alpOPOUV TA AUTLKA
ToUG évluua’®. O pwoaiklopdg uBUVETAL KL YLa TNV HETAPOPA HETABETWY OTOLKEIWY, OIWG
Genomic Islands (Gls) kot mhaopiSia oto yovidiwpa tou Eevioth?®?’, anotehwvrag defapevn
yla yovibia avtoxng Kot yovisiwv amoduyng UNXOVIOMWY GAUUVOG TWV EUKAPUWTLKWY

opyaviopwv4,

MNpwteiveg

O pwrteiveg Twv Baktnplodpdywv avikouv o€ SLadOPETIKEG OLKOYEVELEG, AVAAOYQ LLE TNV
Aettoupyia toug. OL KupLotepol poAoL TouG lval:

a) 50unon tou ukol cwHdTLoU

b) EVOWNATWON Tou dayLkol YyovISLWLATOG 0TO BAKTNPLAKO

c) AUon Tou BaktnPLAKOU KUTTAPOU

d) avtlypadn Tou ¢paylkol YoviSLWLATOG

e) TIAKETAPLOMA (package) Tou VEOU LLkoU cwaTtiou

f) pLUBLILON TwV daykwv Asttoupylwy (regulation proteins)

g) OUVOPUOAGYNON TOU VEOU LKOU cwiatiou

h) HOAuvon tou Baktnpiou

i) anoduyr TwV LNXAVICUWY amoudkpuvong tou Eevioti®.

MoAAEg mpwteiveg xapaktnpilovial wg UTIOBETIKEG 1 [N TOUTOMOLNMEVES, UE AYVWOTN
Aettoupyia, kaBwg Sev €xel oAokAnpwOel akdoun o oXoAlaouds Tous. MoAAA amd autd Ta
TIPWTEIVIKA pOpla €XoUV KWNOEL TOo evlladepov Twv E€peuvnTwv wG véol Tubavol
QVTLULKPOBLOKOL TP AYOVTEG, E KUPLOTEPEG TIG TPWTEIVES TTOU eUMAEKovTaL oTnVv Sladkaacia
AUong tou Baktnplakol kuttdpou?34. OLevSoluaiveg, 6rwg ovopdlovtal, xpnotponolouvTal
arnd toug payoug otav auvtol Bplokovtal oTtov AUTIKO KUKAO, yLa VoL SLACTIAC0UV TOL EEWTEPLKA
KUTTAPLKA OTPWHOTA TOU BaKTnpiou TIPoKeLpévou va eAeuBepwBolv Ta véa UK cwudTia®®,
OLevboAuaciveg avrikouv o€ TIOAAEG SLadOPETIKEG UTTOKATNYOPLES, AVAAOYQ LLE TO OTPWHLA TOU
Baktnplakol kuttdpou To omoio Staomouv. Ot SutoAePAcEeG SLAoTIOUV TOUG €EWTEPLKOUG
noAuoakyapiteg ota BlodiAp, oL uSpoAdoeg Staomouv to oTpwpa tentidoyAukavng (VAPGH),
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oL poupapdaoceg adopolv AUTIKA €vIUMO TOU OTPWHATOG HOUPEIVNG TOU KUTTOPLKOU
TOLXWLATOC, EVW OL XOALVEG SnLoupyouV TIOPOUG OTNV ECWTEPLKN HEMBPAVN Tou Baktnpiou,
ETUTPEMOVTOG O €viupa Omweg n Aucolupn kot GAAeG Auociveg va ¢Tdoouv TO OTpWHA

nentiSoyAukdvngio?4,

OL xoAiveg amotehoUv avrtikeipevo olaitepou evdladépovtog, kabwg eviomilovtal o€
dayoug nou tpooBaiiouv 1600 ta Gram BeTika (+) 600 kal Ta Gram apvnTika (-) Baktipla.
H Aewtoupyia toug eival cuvepyatiki pe twv ev8oAuovwv?®, oAd kal puBuoTiky, KaBwg
QUTEG TIAPEXOUV TNV AELTOUPYLKN TIPOoPaon Twv EVEOAUCIVWY 0TO OTPWHLA TIEMTLEOYAUKAVNG
Twv Baktnpiwv?. Tuxvd xapaktnpilovrol we «popLakd poAdylar, Kabw pubuilouv pe Mol
MEYAAN akpifela tn oty AUong Tou Baktnplakou Kuttdpou. Elkaletal otL auth n akpifela
e€eAixOnke wote va rapaxBouv 600 To SUVATOV TTEPLOCOTEPO WPLILA LLKA CWHATLA KL OLPKETH
noootnta evéoluowvwy, gtaodaliloviag €tol ypriyopn Auon tou PBaktnpilou kot dpeon
aneAeuBépwon TWV VEWV UKWV cwuatiwv oto rieptBdAlov, xwpig mbavr) aAloiwor touc®.
Avdloya pe tnv §paon toug dlakpivovtal oe U0 SLAPOPETIKEG OUABEG, TIG KAVOVLKEG KAL TLG
TIVXOALveG. OL TPWTEG SnNLoUpYoUV LEYAAEG OTIEG OTNV KUTTAPLKN HEUBPAVN Tou Baktnpiou
ETUTPETOVTOG OTLG ETULUEPOUG KAAOELG TwV EVOOAUCLVWY va. 5pACOUV OTO KUTTOPLKO TOlXWHa
Tou PBaktnpiou, evw avtiBeta oL mvxoAiveg Snploupyolv MOAAEG KPOU LeYEBOUG OTtEG oTnV
KuTTapLKh LEUBpavn Statapdocovtag étotl thv toAkotnTa tng*®. Mopdoloyikd sivat pikpég
O€ UAKOG TPWTELVEC KoL urtopolv va TalvopnBoulv og SUo kAdoeLg, Tig S* and S22, MapdAo mou
QUTEG OL KAAOELG SV MOPOUGCLATOUV KATIOL OOLOTNTO 0G0V apopd TNV VOUKAEOTLOLKI TOUG
aAAnAouyia, €xouv Kat oL U0 C-tepuatikeég teploxeg (C-terminal domains), Bpoxeieg MOALKEG
QLVO-TEPUATLKEG aAAnAouxieg (amino-terminal), pia uSpOPOPN TEPLOXN KAl UL CUVTOUN
akoAouBia mou mBavwg va eival pla mepoxn B-otpodng (B-turn domain) petafy Svo
mBavwv eAlkoeldwv Slapepppavikwy eploxwv®. H Stadopd petald twv U0 éykettal oTig
TLEPLOXEG TTOU TIPOPAEMETAL OTL SEV €XOUV KaBapo PopTio oTIg MAEUPLIKEG aAUGLSES, KaBwG oL
XOAVEG TToU avrikouv oTnv KAAon S* éxouv TpeLg TETOLEG TEPLOXEG EVW OCEC AVAKOUV OTNV
kAdon S éxouv pudvo 500*%. Baoikd XapaKTnpLoTIKO TOoug amoTeAel To OTL petaypddovral
MOVO KOTA Tov AUTIKO KUKAO. Autr Toug n &LOTNTOL XPNOLUOTIOLELTOL AT TIPOYPALATO
METAYEVWHLKWY avaAUcewV, OTtwe To Phage_Finder, yLa va OVIXVEUTEL N EVEPYOTNTA 1} 1N TOU

aveupeBévtog npodayou?3®,
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MNpwrteiveg pe dlaitepa onpavtikd BloAoylkd poAo elval Ol LVTEYKPACEC Kal oL
tpavonolaoeq. Kal ol U0 AUTEC OLKOYEVELEG TPWTEIVWVY £XOUV cav BaoLkr AELToupyla TOUG
TNV EVOWUATWON TOU ¢aylkol YOoVISIWHOTOE O0To Xpwpdowua Tou PBaktnpiouv?’. Ou
LVTEYKPAOEG elval VUL TTOU EVOWHOTWVOUV TO YOVISIW A TOU EKACTOTE GAYOU OE QUTO TOU
Baktnpiou xpnolpomolwvtog KwOIKEG MEPLOXEC avayvwplong, Tooo oto DNA tou npodayou,
Tmou ovopadovtal attP, 600 KoL 0TO PBAKINPLOKO XPWHUOOWHO, TTou ovopalovtal attB. Ot
TLEPLOXEC AVAYVWPLONG VLA TIG LVTEYKPAOEG €lVal GUYKEKPLUEVEC, e KaBoplopévo pnkoc. H
€€e16ikeLON TWV CUYKEKPLUEVWY TIPWTEIVWYV £lval TTOAU HeyAAn, KaBwg Exel mapoatnenBel mwg
Ml LVTEYKPpAON avayvwpilel TiG SIKEC TIG TEPLOXEC TIPOOSEONG, XWPLG va TG CUYXEEL UE
avTioTol e TepLoxEC dAAou ddyou?’. AUTO TO XOPAKTNPLOTIKO TOuG TIC KaBotd Saitepa
TIOAUTLEC OTOV TOMEQ TNG ZUVOETIKNC BloAoyiag kat tng Mevetikng Mnxavikng, dtaxwpilovtag
TEC ATIO TLG AVTIOTOLXEG PEKOUTILVACEC TWV PETPOLWYV, OTou Sev €xouv e€elSikeUan WG TTPOC TO
yovidlokd TUAUa oto omoio  Ba
evowpotwBouv?. Xwpilovtat oe Slvo
LEYAAEG OLKOYEVELEG, TNC TUPOGivNG Kal
NG oepivng, oL omoieg Sev mapouolalouv
opoLoTNTA OUTE WG P0G TNV popdoAoyia
TOUC OUTE WG TPOG TOUG HNXOVIOMOUC
touc”’. H owoyévelod NG TUPOGIVNG
TEPLEXEL  QULYWCG  vteykpaoes. Ot
LVTEYKPAOEG TIOU QVAKOUV Of€ QuTnV
XPNOLOTOLOUV TO OHWVUUO OHLWVOED yla
va evowpatwBouv oto kaboplopévo yla

autéc tuipo DNAZ evi) oL TEPLOXEG
Ewova-4 Tplodiaotatn avamapdotacn TG LVTEYKPAONS

tou Baktnpto@dyou Pf1. npoodeong toug (attP, attB) eival mio

oUVOETEC Ao QUTEC TNG OLKOYEVELOG TNG
oegplvnG. H olkoyévela TG oepivng aviiBeta MepLEXEL KAl LVTEYKPAOEG Kal TPavoTnoldosg,
MEYOAUTEPEG O MAKOC Ao TLC AVTIOTOLXES LVTEYKPAOEC TNG OLKOYEVELAG TG TUupooivng?. Ot
Tpavomolaoeg eival EvIUPa TIAPOUOLA LE TIC LVTEYKPAOEC, AAAG SEV £XOUV CUYKEKPLUEVEG
TLEPLOXEC TPOOdEONC MAVW OTO Yovidiwpa, Bupilovtag og kAmolo BaBUo TG IVTEYKPAOCES TWV
petpoiwv®.  Meléteg kpuotaAloypadiag Oxupomowolv autiv TtV  mapoTipnon,
avadépovtag OTL N LvTeykpacon tou ov HIV kat tou ASV mapouaotdlouv HeyAaAn OUOLOTNTA UE
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v Metalkn mepox mpocdeong (metal binding domain) tng tpavomoldong Twv

Baktnploddywv tomouv Mu3,

Next Generation Sequencing

Fevikd XapoKTnpLOTIKA

H 16€a tng aAAnAoUxLong oAokAnpou Tou avBpwrivou yoviSlwpatog Eekivnoe tn dekaetia
tou 1970, 6mou o Sanger KalL N EMLOTNMOVLKA TOU OMAdA QveEMTUEAV TNV OUWVUUN
pebBodoloyia aAAnlouxiong. H péBodog alAnAolxiong Kotd Sanger KOTEXEL OKOMA KO
ONUEPO onUavtikl B€on ota €pyaoTpLd HOPLOKAG KOL YOVISLWUOTLIKAG HE OPKETEC
niaparayEg Kal ePpappoyEG aTnV KAONEPLVH KAWVIKA TIPAKTIKA EVW XPNOLULOTIOLELTOL KAL WG
emBeBatwtiky pEBOSog vedtepwv  TAatdopuwv  aAknlolxonc*t.  Itnpiletar  otov
KOTAKEPUOTIOMO KAl TNV aVAYVWON TUNHATWY CUYKEKPLUEVOU MAKoug aAAnAouxiag tou
yovibiou tou evbladepovidg pag. H aAnAouyion Baciletal otnv edpappoyr TG TEXVLKAG
«TEPHATIONOU aAucidag» (chain termination technique), katd TNV omola xpnolonolouvToL
Tpomnomnotnueva Tplpwaodopikd deofuvoukAeotidia (ANTPs) wg avactoAeis Tng Asttoupylag
™G DNA ToAUpEPAONG, ETUTPEMOVTAG €V TEAEL TNV €ViOXUON MLAG OALYOVOUKAEOTLOLKAG
aluoibac®®, mapéyovtag peyaAltepn okpiBelo w¢ TPo¢ TNV  avakGAuyn HIKPWV
METAAAOYWY, OTIWG OL OVTLKOTOOTACELG, OL ELOAYWYEG Kol oL SlaypadEC, o0Ta CUYKEKPLUEVA
tufuata®’. MoapdAo TOU N OUYKEKPLUEVN TEXVIKA €8woe o mMpwtn wblnon otnv
anokpurtoypddnon yovidiwv aAAd Kot oAOKANpwv yoviSlwpdtwy, Wolaitepa HETA TNV
QUTOMOTOTIONON TNG, TIOPOUEVEL OPKETA XpovoPBopa kal akplBry 6cov adopd EPEUVNTLKES
Sladlkaoieg, omou amatteitat n ypriyopn kot akplBrig availuon moAAamAwv Selypdtwv.
XopaKTNPLOTIKA, N €évapén tou Human Genome Project To 2004 0drjynoe otnv avamtuén kat
TNV EUTIOPEVLATOMOLNCN VEWV TEXVOAOYLKWY MEBOSWY, Omwe tng AAnAouxiong Néag
Feviag®®*®, H AMnAoUxion Emodpevng Mevidg i aAwg Next Generation Sequencing (NGS)
avamntuxBnke tn dekaetio Tou 2000 KAL EKTOTE £XEL XPNOLLOTIOLNOEL EKTEVWG OE EPYAOTNPLAKO
eninedo evw yivetal mpoomabeila va evtaxBel kal otnv KAWLk mpaktikr. MoAAEG elval ot
mAaTpoOpeG TTou €xouv dnuoupynOel pe kuplotepeg auteg tng Illumina, tng lon Torrent, Tng
Pacific Biosciences, tng Helios kat tng Roche 454 Adyw TOU CUVEXOUG OVTAYWVLOHOU LETAEY

TOUG KOl TNG {ATNONG AUTWV TwV HEBOSWV, TO KOOTOG ULaG avAAUOoNG EXEL LELWBEL TAEOV Ao
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T 100.000.000$ to 2001 ota 1.000S avd Ssiypa to 2014%, dprdvovrag to 2019 va otouyilet

Alyotepo amd 2005%.

Awbikaoia - MpwtokoAa

H dadikaoia mou akoAouBeitat otnv AAAnAouxion Endpevng Mevidg eival mapopola ya
OAeg TI¢ MAaTdOpEG, avaAoya e To TPWTOKOAAO (pipeline) mou Ba xpnotpomnownBel and to
ekadotote epyaotrplo. Apol cuAAexBel to delypa kot mpaypatononbel N amopuovwWaon tou
VOUKA€ikoU o&€oc, akohouBel n mapaockeun tng NGS BLBALoBnkng (NGS library), evw to TeAko
otadlo meplhappavet tnv aAAnlouyion (sequencing), tnv otoixlon (alignment) kat tnv TeAKn
ouvapupoldynon Twv tunudtwy (assembly)®®. H avdAuon Tou yoviSLWUOTOG WIOPEL va
ETUKEVTPWVETOL TNV 0AANAoUxLoN:

a) OAwou yoviduwpatog (Whole Genome Sequencing)

b) OAwou petaypadwpatog (RNA-seq)

c) KwblkomolnTikwy EPLOXWVY TOU YEVETIKOU UALKOU (Whole Exome Sequencing)

d) OAwkoU petaypadwpaTog, CUUMEPAAUPBOVOUEVWY N KWOLKOTIONTIKWY TIEPLOXWY

(Whole Transcriptome Sequencing)

H yevetwkr Teploxn ToOU AMTETOL TOU evOLAdEPOVTIOG TOU E€PELVNTH TepaxileTtal o€
MLKPOTEPQ TN LOTA TTOU €XOUV KOG €wG 20.000 BACELG, av KL OL TEPLOCOTEPES TTAATHOPLLEG
emAéyouv unko¢ aAAnAouxoUpevwv Bdoswv kdtw amd T 1.000%. H Swadikaocia tng
aAAnAouxLong pmopel va mpaypatomnolnBet toco otn pia voukAeotidikr aduoida (fragment
templates) 6c0 kat otig dUo (mate-pair templates), av kAl oTLq MEPLOCOTEPEG AVAAUCELG

4850

TPOTIHATAL N avdAuon pair-end Adyw HeyaAlTepng miototntag™". Zuvnbwg, mpw TN
Stadikaoia g dnuoupyiag BLBALOBNKNG, UIopEeL va ponynBeL n evioxuon CUYKEKPLUEVWY

TUNUATWY pe PCRY, av kat autd to Bripa pmopei va rapoleidOet.

Z1n ouvexela akoAouBel n BromAnpodopikn avaAuon twv dedopevwy. Ta TUALATO TIOU
T(POKUTITOUV o TNV Stadikacia tng aAAnAolxiong, Adyw Tou KPOU URKOUG Touc, odeilouv
va €XouV HeyaAn kaluyn (coverage) wg emaAnBeuon tng pn Tuxalog otoixlong Toug oto

OUYKEKPLUEVO TUAMA. Q¢ kAAupn opiletal 0 aplBUOg TwV CUVIOMWY OVAYVWOEWV TOU
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OAANAOETUKAAUTITOVTOL O L0 CUYKEKPLILEV YOVISLWLOLTLKI TIEPLOXN Kol cUVABWG elval tavw
and 30%. O peyautepog aptBudc kaAudng, ormwe 80 K 150 emavolfPeLg VOUKAEOTISiwY o€
€VOL OUYKEKPLUEVO Yoviblo A TuRpa tou eEaodalilel kal peyalutepn evatobnoia. Ta TuApATL
auTtd cuvappoAoyouvtal o peyalltepa e Suo Sladopetikeg nebodoug, a) Le T XpPHon
oteAéxoug avadopdg kal B) tn nEBodo tou de novo assembly. Ztnv mpwtn mepintwon, Ta
TUAMOTO TTIOU €XouV TPOKUPEL amd tnv aAAnAouylon otolyilovtal Evavtl pag aAAniouyiog
avadopdg, e Tn xprion BromAnpodopikwv alyopiBuwv otoixiong, onwg eivat to MAQ kalt to
ELAND. AvtiBeta, otn dgUtepn MeplmTwon o cuvOUACUOG TWV avayvwoewy (reads) amnod tnv
aAAnAoUyxLon mpaypatomnoleital xwplg Tnv umapén yoviduwpatog avadopdg, aAld Baciletot
oto Babud emkdAudng petafl Twv reads, E€MITPENMOVIOG TNV 000 TO SUVATOV TILO
OAOKANPWUEVN CUVAPOAOYNCHN TOU YOVISLWOTOG, OKOLLO KOLL OE EVOL LOVASLKO EVLALLO TUAUA.
o tnv npaypatomnoinon tou de novo assembly xpnotpomnotouvtal aAyoplBuol 6nwg to Velvet

kot to SOAP de novo.

ALy6pLBpoL Metayevwuikng Taglvopunong

H avixveuon twv Baktnplopaywv prnopei va emtteuxOel Kal LECW EPYAOTNPLAKWY TEXVLKWV
kat BromAnpodopikwv avaluosewyv. Ot Autikol payot, ot omoiol xpnotpomolouvTal Kuplwg yla
KAWLKEG SOKLUEG BOAKTNPLAKWY AOLLWEEWY, AVIXVEUOVTOL LIE EPYAOTNPLOKEG LEBOSOUG, OTIWG
ot KaALEpyeleg*®t. AvtiBétwe, ol mpoddyol v PMopolV va QVIXVEUTOUV EPYOOTNPLAKA,
OAAQ povo pe T xprion BlomAnpodopikwv adyopiBuwy. Tnv TEAeUTAl SEKATIEVTOETIO EXOUV
SnuoupynBel mMoAAA Tpoypappata Ta omoila e€elbikevovtal otny avalitnon ¢aywv ot
yoviSiwpata BaktnplakAg KoL LETAYEVWLKAG Ttpoéheuonc ®3. Ta kupldtepa amoteholv To
PHAST®3, PHASTER®3, Phage_Finder®, to PhiSpy?, to VirFinder** kat to Prophage Hunter®,
ISlattepa Ta teAeutaia xpovia, Adyw NG avolwnupwong Tou eviladEPOVIOG yLo TOUG
Baktnplodayoug, €xouv dnpoupynBel oAhol alyopBuot, ol omoiol v otoxelouv pévo
oTnV €UPeECh TOU Yyovidlwpatog Twv PBaktnploddywv oAAd otpedovial Kal o€ AAAEG
KateuBUvoelg. MNa mapddsiypya o oalyoplduog HostPhinder®™ ypnolpomoleital yia tnv
npoPAePn Tou EevioT 1 TWV EEVIOTWV €VOG OUYKEKPLUEVOU ¢aAyou, Kal o aAyoplBuog
PhageTerm®® ypnolpomnoteital yia tov KaBoplopd Twv TEPUATIKWY dkpwv tou DNA (DNA

termini) Kol TwWV UNXQVLIOMWYV TtakeTapiopatog (packaging) tou DNA tou Baktnplopdyou.
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OLmepLoodTEPOL OAYOPLOUOL LA TNV TAUTOTIOINCN PAYWY EVOWUATWHEVWY O BAKTNPLAKO
DNA xpnGOLLOTIOLOUV OXL LOVO TNV OLOAOYLA TWV VOUKAEOTLOLKWY aAANAoUXLWV TwV GAywY CE
oxéon Me aAlnlouxiec avadopdg, alld cuvbuaopd mAnpodoplwy, OWEG N avayvwpeLon
CUYKEKPLUEVWVY ETILTOTIWY, OTIWG YL TapASELYA TIG attP, mepLoxeg pocdeong tou DNA tou
Baktnploddyou?, i kwdikdvia évapEng ouykekpLuEVwY yoviSiwv A tRNA kat tmRNA 2, MoAA&
TIPOYP AT ETILKEVIPWVOVTAL OTNV EUPECN OAANAOUXLWY TWV TIPWTEIVWY Tou pAayou PECW
Tou oAyopiBuou BLAST?338 O mpwrteiveg otig omoieg otnpiletal n elpeon Twv ddywv
OVAKOUV OTLG OLKOYEVELEG TIOU:

a) 500UV TO UKO CWUATLO

b) EVOWMATWVOUV TO dayLko yovidiwpa oto BaktnpLako

c) AUouv 1o BaKTnpELAKO KUTTAPO

d) HoAUvVoUV TOo Baktriplo

e) anogpeVyoUV TOUG UNXOVLOHOUG OTTOAKPUVONG TOU EEVIOTH

EVW XPNOLUOTIOLOUVTAL KOL OL UTIOBETIKEG KOl M TauTomolnuéves mpwreivec®. Kdde
BlomAnpodopikod epyaldeio £xel SLadopeTikn Mopeia epyaciag yLo ToV EVIOTLOMO TwV GAywv,
a§LOAOYWVTOG TO XOPOKTNPLOTIKA TIOU XPNOLUOTIOLEL YlA TOV EVTOTILOMO UE SLadOpPETIKN
Baputnta to kabéva. MNa mapadetyua, to epyaheio PHASTER adou mpoodlopioet Tig KWOLKEG
TIEPLOXEG KOl KATA CUVETIELDL TAL YOViSLa TTOU QUTEG eKPPATOUV, OTN CUVEXELD TIPAYLOTOTIOLEL
avdaAuon BLAST évavtl yvwotwy yoviSlwudtwy Baktnplodpaywv. Ta anoteAéopota tou BLAST
aflohoyouvtal pe BAaon TOAAEG MOPOUETPOUG, TIOU otnpilovtal Katd kKUpLo Adyo otov
OUVOALKO aplBpod twv yovisiwv mou evtomilovtal avd ¢Ayo, TNV OHOLOTNTA HE YVWOTEC
aMnlouyieg kat ta evSldpeoa Kevd mou oxnuoatifovral katd tn Stdpkela tng otoixiong’.
AvtioTolxeg mopopéTpoug xpnoldorolel kot to mpoypappa VirFinder, to omoio
XPNOLUOTOLELTAL YLOL TNV TAUTOTOINON YEVIKOTEPQ LWV Kol OXL OTIOKAELOTIKA Baktnplodaywv*.
Kat ta 600 autd mMPoypapuoTa XPNOLOTIOLOUVTAL OTNV KALVIKY UETAYEVWULKA avaluon,
OO0V UIMOPOUV VA AVIXVEUCGOUV LOUG LESO O€ KALVLIKA SElypLaTa IO TIEPLEXOUV TO YoviSiwpa

1600 Tou taBoybdvou 600 Kal Tou EevioTh®’>4,
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Aebopéva

H cuykekplpévn peAétn otnpixBnke otnv avaluon dedouévwv NGS mpoepxOUeEVWY amo
nelpapata WGS tou Baktnpiou P. aeruginosa pe okomod va SiamiotwBel edv n mapouaoia
npoddywv oto yovidiwpa tou Baktnpiou ennpedlel Tnv KAWIKN €kBaon twv acbsvwyv. Ta
b6ebopéva cUAAEXBNKav amd peAETn Tou Tpaypatomnolidnke tnv nepiodo 2013-2015, ot
aoBeveig mou ewonxbnoav oe Vo Movadeg Evtatikng Oepaneiog (MEO EvnAikwv kat MEO
Enewyévtwyv Meplotatikwy) tou voookopeiou dr. Cipto Mangunkusumo National Central
General Hospital, otnv Tlakdpta tng Ivéovnolag kal €ixe wg otdxo TNV €mONULOAOYLKN
ETULTAPNON KAL TNV EVUPECN KALVLKOU QVTIKTUTIOU TwV avBeKTIKwY oteAexwv P. aeruginosa, K.
pneumoniae xat A. baumanni o vocokopelakd rieptBdAhovta®®,>. H pelétn amotelolvtav
amnod tpelg GAOELS, TNV Tipo-TtapepBatikn (pre-intervention), Tnv mapepupatikn (intervention)
KoL TNV PeTa-Tiapepfatikn (post-intervention). Asiypata oteAexwv Twv Baktnpiwyv, kat otnv
OUYKEKPLUEVN TIEPLTTTWON AVOEKTIKA OTLS KapPameveeg oTeAEXN P. aeruginosa, cUANEXONKkav
and ULKPOPBLOKEG KAAALEPYELEG BLOAOYLKWVY UYPWV AcBEVWY, TIOU amaplOpoUvToLl AVOAUTIKA
otov MNivaka 2, o€ Mpo-MapeUPATIKN Kal LeTA-TIOpeUPatTIK ddon. AvtiBeta, otnv eviLapueon
daon tng LeAETNG, SnAadn tnv mapepfatikn ¢aon, Sev cuAAEXBNnKkav Selypata, kabwg ekelvo
TO SLAoTNUA €DOPUOCTNKE EMOTTELQ OTNV XOPNYNOoN avTLBLOTIKWY, AAAA EKTEVNG KOOAPLOMOG

TOU VOOOKOUELOKOU TEPLBAANOVTOG Kal oUXVOTEPN KaBapldtnTa Twv aoBeviv™?.
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Mivakag 2 BloAoyika vAika aodevwy mou cUAAEYOnKav atnv mpo-napeUBatikn Kol UETA-TIHPEUBATIKN PdAon
TNC UEAETNG, artO Ta omola MPOEKUPaV ot ULKPOBLAKEG KOAALEPYELEG Kal aTn OUVEXELa Ta bebouéva NGS mou
xpnowuorotndnkay otnv mapaKkatw UEAETN.

AplOpog Ava Eibog  |AptOudg Ava Eidog Asiypartog
EiSog Asiypartog Acgiyparog (ota (ota 150 Seiypota tou
apyKa 222 Seiypata) [mpaypoaronoribnke n avaiuvon)

Alpa 6 6
OpBwo Enixplopa 77 50
Mtuela 34 27
Oupa 6 2
lotog (Tissue) 3 3
Emixplopa ¢papuyyiko (Throat) 84 55
Enixplopa and dgppatikn mAnyn 5 3
‘Evtepo (bal) 4 2
Bpoyxikn m\uon 1 1
BpoyxokupeAdikn mAlon 1 1

Ta oamopovwOevta oteAéxn amobnkevutnkav o€ OSldAupa  yAukepoAng 10% ko
katapuxBnkav otoug -80° C. ZTn oUVEXELD, emavaKaAAlepynBnkav o KaBapeg KOAALEPYELEG
(pure cultures), and Tig omoieg amopovwOnKe yeVETIKO UALKO TG P. aeruginosa, To omoio
aAAnhouxnBnke pe WGS. Ta Selypoto TTOU CUYKEVTPWONKAV KATA TNV TPO-TIAPEUPATIKNA
dacon aAAnAouxnbnkav pe tig mlatdopueg HiSeq 2500 pe avayvwoelg pnkoug 150 Baoswv
Twv 800 voukAeotldikwv alucidwv (paired-end reads) kat MiSeq pe avayvwoelg pnkoug 200
Baoswv Twv 6U0 VOUKAEOTIS KWV aAUCLS WYV, VW Ta SELYOTO TTOU CUYKEVTPpWONKAV KOTA TNV
petd-napepfartikr ddaon aAniouxnbnkav pe tnv mAatdpopua NextSeq 500 pe avayvwoeLg

ufikou¢ 150 BAoewv Twv §U0 VOUKAEOTISIKWVY aAuaiSwv®.

BliommAnpodopikn Availuon Asdopévwv

Ta Sebopéva mpogpyovtal amo nelpapota pair-end aAAnAoluxlong kat elval eAevBepa
SlaBéopa oto European Nucleotide Archive (ENA) oe popdn FastQ apyeiwv, Ta omoia
neptAappavouv tn voukAeottdikr) aAAnAouyio Twv reads kot mMAnpodopieg yla to Q score,
SnAadn TNV eKTIHWHEVN TBavoTnTa KN 0pBN¢ aAAnAouxLlong tng VoukAeoTISIKN G Baong, tou

ekPppdletal péow xopaktipwyv amd tov kwdwka ASCII

. AkohoUBnoe n Swadikacia tTng
ouvapuoAoynong Ue tn HEBodo tou de novo assembly pe xprion tou BlomAnpodoptkol
epyodsiou SPAdes. Amd 1t ouvoppoAdynon Twv opoAoywv/ouvodpwyv TUNUATWY

aAnAoUxtong tou WGS mpokUTtouv peyoAlTepa TUApATa TTou ovoudlovtal contigs®, ta
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omoia apxeloBetouvtal pe Baon to pnkog oe ¢pBivouca oelpd, evw Hall LE TO OVOUA TOUG
avaypadetat To HAKOG Kat n kaAudn toug (coverage)®.

MNa va SwamotwBel n Omapén A pn yovidwupatog Paktnpoddywv ota Selypata
npaypatonoltidnke otoixton BLAST €vavtl voukAeotidikwv aAAnAouxwwv. To BLAST (Basic
Local Alignment Search Tool) anoteAel éva mpoypapLpa TTOU XPNOLOTOLE(TAL YLa TNV EUPEDN
pLoG opddag aAAnAouxlwv mou mapouctdlouv opoloyia (upnAdtepn i xapnAdtepn) ue
S6ebopévn aAAnlouyia, n omola €xet emleyel amo tov xprotn. OL opyaviopol oTtoug omoloug
avtiotolyouv ol aAnAouxieg autég mapouaotdlovtal anod to BLAST pe tn popodn Alotag amno
TNV KOVTWVOTEPN OTNV TILO OTTOMAKPUOMEVN YEVETIKA. To TPOYPAUMA MTOPEL va
xpnotomnolnBel Tdo0o yla TN cUYKPLON VOUKAEOTLOIKWY 000 KOL YLoL TN GUYKPLON TIPWTEIVIKWY
aAAnAouxtwve®l. 3tn ouykekplpévn perétn epapudotnke Blomhnpodopikh otoixion BLAST pe
edapuoyn Sladopwy MAPAUETPWY, yla TNV eNiteuén tng kKaAutepng duvatng otoiyiong. To
epyaleio BLAST xpnoipomollBnke yio tnv kataokeur Baong dedopévwy pe aAAnlouyieg
yoviSlwpdtwy Baktnplodpdywv. Ot aAAnAovyieg twv Baktnplodpdywv mou xpnotponodnkay,
evrtonilovrtatl otn Baon dedopévwy «Virus-Host», n omola mephapPavel mAnpodopleg yia tn
OX€ON WV KAl TWV EEVIOTWV TOUC, ETLTPEMOVIAE TNV avalitnon OAwv Twv LWV Tou
T(POCBAAAOUV €VOL CUYKEKPLUEVO OpYoVvLopO. Ta Sedopéva mePAAUPBAVOUV OTTOKAELOTIKA
OAOKANpPO YOVISLWHATA LWV TaL oTtolar avTAoUvtal amod Tig faocelg Sedouévwv RefSeq tou NCBI
(National Center for Biotechnology Information) kat EBI Genomes tou ENA (European
Nucleotide Archive) evw cupumneplapBavovtal kat TAnpodopleg yla Tnv TalvoOUNnon TouG OTLG

Sladopeg tafvouikég Babuideg (tdén, okoyévela, eidog, KTA)®2.

Mpokelpévou va emPePawwbel n mapouocia Paktnploddywv oe kdBe OSelypa, Ta
anoteAéoparta tng otoixlong BLAST avaAuBnkav pe to mpoypappa Microsoft Office Excel,
(ékdoon 2016), kaL ™ xpnon eflowoewv Kal pakpoevioAwv (VBA Macro) otn yAwooa
nipoypappatiopou Visual Basic, evw xpnotponow)dnke kot to add-in “Kutools”. MNpokeévou
va enBefoiwbdel n mapouvcia daylkou yovidSlwpatog, paplooTnKAV KPLTAPLO TOCO OTO
pnkog otoixiong (alignment length) 6co kat otnv ent tolg ekatoé opoAoyia (% identity) Tou
KaBe amoteAéopatog (hit) tng avdAluong BLAST. AnpoupyrBnke éva mpOTUTO UTTOAOYLOTIKO
¢dUAo (Template), To omolo nepLeixe OAeg Tig e€lowoelg mou edpappootnkav. H kabe e€iowon

Tieplelxe TIq KAtAAANAeg avadopég KeAlwv e BAaon TG omoieg Ba mpaypatonolouvtay oL
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umoloylopol, wote va amodpeuxBouv tuxaia opdipata. Mo kdBe Seiypa, to apyLKa
anoteAéopata tng avaluong BLAST avaAuBnkav og Eexwplotd ¢UAAa, émou epapuooTnKav
Vo Sladopetikeg pEBodoL afloAoynong He SLadopetikd kpLtipla BactlOeva OTO URKOG
otoiyiong (alignment length) kat otnv emni tolg ekatd opoloyia (% identity). Zta anoteAéopata
(hits) mou mAnpoucav ta kpLtipLa Kat Twv dUo PLeBOSWV epapuooTnKay EMUMTAEOV EELOWOELG:

a) yia t Olepevvnon tng Umapéng aAAnAosmukdAung HETAED TUNUATWY TOU

otolxiotnkav oto idlo dpayo

b) yla TNV EVPECH TOU CUVOALKOU AKOUG 0TOlXLoNG TwV aAANAOETUKAAU P EWY yLa KABE
$ayo
c) yla v €UpPeon TOU TEALKOU HAKOUG OTOLXLONG OUMMEPAAUPBOVOUEVWY TWV

oAAnAoerukaAU P ewv yia kaBe Baktnplodayo

d) yla TNV eUPEON Tou TEAKOU HAKOUG oToixlong yla kaBe Baktnplodayo, adalpwviag
and TO TEAKO MAKOG OToiXlong TO OUVOALKO HMAKOG OToixlong Twv
oAAnAoeTUKaAU P EWY

e) yla TNV €VPEON TNG EML TOLG EKATO KAAUYPNG TOU YovISLwUaToG KABe Baktnploddyou

HE BAon TO TEALKO UAKOG TTOU TIPOKUTITEL aTtd To Bripa (d)

Ztnv mpwtn KEB0SO afloAdynong, oplotnkav U0 KpLtrpLaL:

a) TO MAKOG oToiXLong va eivat TouAdyLotov 2000 BAoelg
b) n €Ml ToLG EKOTO opoAoyia va eival og Toocootd touldylotov 95%.

To MNAKOG OTOlXloNG OPLOTNKE HE PBACN TNV KATOVOWN TWV OETIKWV ONMOTEAECUATWY,
AdBnkav dnAadn umoyn ta delypata ota omoia evtomiotnke ¢pAyog Kat £xoviag urtoyn otL
TO MECO UNRKOG VO yovidiou Baktnploddyou eivat touAdytotov 1500 Baoels. H emni tolg ekatd
opoloyia opiotnke oto 95%, epocov cupdwva pe tn BLBAloypadkn pag avalitnon tooo
améXouV YeVETIKA HeTal Toug SUo €idn PBaktnploddywv®®. Me Bdon autd ta kpitipla,
SnuoupynBnke pa mpwtn Alota pe Baktnplopayouc, mou mepleixe Tov kwdikd ID Tou NCBI
KOL TO TEALKO MNKOG TOU TIOU TIPOEKUTITE Ao To Bripa e). Avtiotolxa ntav ta Bripata mou
akoAouBnBnkav otnv Seutepn HEBodo, pe TNV Sladopd MwG To LoVASIKO KPLTHPLO OE QUTHV
™ HEB0SO adopouoe TNV ML TOLG EKATO OLLOAOYLA TWV TUNUATWY, N OTIOL0L EMPETIE VL EETIEPVAL
10 95%. H Seutepn HEBOSOC XpnoLomolOnKe yLa ToV UTIOAOYLOUO TOU GUVOALKOU HAKOUG
otoiyiong, Aappavovtag umodn kot pkpdtepa TuApata (< 2000 BAoswv) MPOKELUEVOU Va
AdBoupe pLa o oOAOKANPWHEVN ELKOVA YLA TO TIPAYLATLKO URKOG Tou KABe Baktnplodpayou.

Me Bdon tn eutepn HEBodo dnpoupyndnke pia deUtepn AloTta, OV MEPLELXE TOV KWOLKO ID
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tou NCBI KaL TO TEALKO KOG TOU TIOU TIPOEKUTITE Ao To Bripa e). Ot pdyol mou Atav Kowvol
oTLg 6Vo Aloteg Slapdpdwoav tnv teAkn Alota, n omoia mepleixe Tov kwdko ID yla kABe
Baktnploddyo kal To TEALKO MAKOG OTOiXloNG MOU TPOEKUTITE Ao tn devtepn pEBodo. Itn
OCUVEXELOL UTIOAOYLOTNKE N €L TOLG KATO KAAUYN TOU YoviSlwpatog yla kaBe Baktnplodayo
Eexwplota, pe ™ dlaipeon tou TeAKOU PARKOUG 0TOlXLONG TPOG TO MAKOG TNG aAAnAouxiag
avagopdg nou Sivetat anod tv Bacn dedopévwyv RefSeq tou NCBI yla TOV CUYKEKPLLEVO
Baktnplodayo. Eddoov To yoviSiwpa tou Baktnplodpdyou KAAUTITETAL O TOCOOTO 60% amd
TO TUAMATA pag, Bewpolpe OTL  UTIAPXEL AELTOUPYLIKOG  GAYOG  KOL  ETMOUEVWSG
cupmepAaBAVETAL OTO EMOUEVO Bripa TNG avaAluonc. Ot BaktnpLodAyoL TOU CUYKEVTPWOOY
TOO0OTO KAAUYNG ULKPOTEPO amo 60%, Bewpeital ot AavBaopéva €xouv eVIOMLOTEL 0TO

Selypa kat 6& cupmepllapBavovial ota PETEMELTO Brpata TG availuong.

ZTn ouveéxeLa yla KABe dpayo tng teAkng Alotag mpaypatonoltidnke pa Sgutepn availuon
BLAST pe Bdon TG VOUKAEOTIOWKEG aAAnAouxieg Ttwv yovidiwv Tou KwSLKOTIOOUV TLG
TPWTEIVEG LVTEYKPAON, TpavoToldaon Kal XoAivn. OLvouKAeoTLOIKEG aAAnAouyieg Twv yoviSiwv
TIOU KWOLKOTIOLOUV TLG CUYKEKPLIEVES TIPWTEIVES yLa kKABe dpayo avaktiOnkav and tnv Bdaon

Sedopévwv tng UniProt

o€ popon fasta apyelou. Ta anoteAéopata mou MPoekuPav HETA
v edappoyr Twv eviodwv BLAST amoBnkeUtnkav o€ apxXEL0 KELWLEVOU KoL OTN CUVEXELA
avaAuBnkoav péow Ttou mpoypaupatog Microsoft Office Excel, ékdoon tou 2016, omou
xpnotpomnoliOnkav e§LlowaoeLs kat LakpoevioAEs (VBA Macro) otn yAwood ipoypaLaTIoLOU
Visual Basic, evw xpnotuomotibnke kot 1o add-in “Kutools”. 2tn ouykekpluévn avaAuon
edapuootnke pla pEBodog aflohdynong PBaollopevn otnv eni tolg skatd opoloyia (%
identity) tTwv aAAnAouxlwv TIOU KWOLKOTIOLOUV TO €KACTOTE TPWTEWVIKO HOPLO UE TIG
aAAnAouyxieg avadopdg, n omola EMPEME va QAVEPXETOL OE TOOOOTO Avw Tou 95%. Zta
anoteAéopata (hits) mou mMAnpoUoay To KPLTHPLO TN TOCOoTLALG OpLoAoYLOG EPaAPUOCTNKAY
eTUMAEOV €§LOWOELG:
a) yia tn Olepevvnon g umapéng oAANAoEeTKAAUYNG HETAEU VOUKAEOTLOIKWY
oAAnAouxLwv mou otolxiotnkav otnv idta aAAnAouyia avadpopdg mou KwdLKomoLEl
TO MPWTEIVIKO HopLo
b) yla TNV €UPECN TOU OUVOAKOU MAKOUG otoixtong twv aAAnAosemikoAUPewy

OAANAOUXLWV YL KABE TIPWTEIVLKO LOPLO TIOU AUTEG KWELKOTIOLOUV
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c) yla v €UPeon TOU TEALKOU HAKOUG OTOLXLONG OUMMEPAAUPBOVOUEVWY TWV

oAANAeTuKaAAU P EWY

d) yla TNV €UPeOn TOU TEAKOU UNRKoUG otoixiong adalpwvtag and to TEAKO KOG

otolXlong To GUVOALKO UAKOG OTOLXLONG TWV AAANAOETILKOAUPEWY

e) yla TNV eVpeon NG eni Tolg ekatd KAAuYNG tg voukAeotdikng arlniouxiag, n

orola kwdLkoToLel KABE TPWTEIVIKOU HOPLO e BACHN TO TEALKO UKOG TTIOU TIPOKUTTTEL
arno 1o Bua (d)

TN ouvéxela, emAEXOnke To Tooootd cut-off tng emi tig ekatd kAAugng ywa Kabe
npwteivn, To omolo oplotnke oto 90%. 2tov Mivaka 8 (Mapdptnua) avaypddovrtal ot
povadikol kwdikol avayvwplong tou NCBI yla kdBe évav amnd toug 28 Baktnplodpdyous tng
TeAKAG AloTag kot SimAa og kaBéva oL TPWTELVEC, yla TIg omoieg emPefalwbdnke n mapouaoia
Tou yovidiou mou T kwdikomolel, oto pdyo ou aveupeBnkav yla KABe Eva €€ autwv. Me To
oUMBoAo (+) umodnAwveTal N mapoucia Kat pE To (-) N amouaoia kwdikomolouoog aAAnAouxiag
yla TNV eKAoTOoTE MPWTEivn, Onwg mMpoékuPe amd TNV avaluon TwV OMOTEAECUATWY TNG

avaAuong BLAST.
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AmnoteAéopota

Mo t PeAETn xpnoldomolBnkav 222 Seiyparta, ta omoia amopovwOdnkav amé 100
aoBeveig mou SLEPELVaY YL KATTOLO XPoVIKO Stdotnua otig Suo MEO tou Noookopeiou dr.
Cipto Mangunkusumo National Central General Hospital otnv Ivéovnoia kal og autoug sixav
TautonolnBel moAuavOeKTIKA oTeEAEXN Tou Baktnpiou P.aeruginosa. AT TOUG TEPLOCOTEPOUG
aoBevelg eixav anopovwOel meplocotepa amo va Selypata ano SladopeTikol LOTOUG Kot

AGAAQ BLOAOYLKA UALKA.

Ao ta 222 apyikd Selypata, n de novo cuvappoAdynaon e to BlomAnpodoptkd epyaleio
SPAdes, oAokAnpwOnke emttuxws o€ 195 amod autd, LETA TN pUBULoN SladOpwV TAPAUETPWY
ME 0TOXO TNV 000 TO SUVATOV TILO OAOKANPWHEVN KOl 0pBr) cuvapuoAOynon Twv SedoUEVWY,
arnd ta FastQ apxeia mou avaktiBnkav amnod tnv otooeAiba tou NCBI. To anotéAeopa Atav n
SnuLoupyla LeyAAou pKoUG cuVapUOoAOYNUEVWY THNUATWY (contigs). H otolyxlon Twv contigs
ME TN Xprion Tou aAyopiBuou BLAST, évavtl tng Baong Asdopévwy Virus Host, aveédele yla ta
193 amnd ta 195 Seiypata, tnv napouoia Baktnplodpdywv. ZUYKEKPLUEVA, OO TO ATIOTEAECUA
™G avaAuong, €KTO¢ amd To OVOoMa Kol TO UAKOG KABe contig, Aaupdvoupe mAnpodopieg
OXETIKA Me Tov Baktnploddayo, otnv aAAnlouyia Tou omoio otownBnkav ta reads kal To
anotéAeopa NG otoixong. EKTog amod tnv emionun AaTwikr ovopaocia kabe ¢pdayou kat tov
KWSLKO Tou £xeL AdBeL amd to NCBI, avadEpeTaLl TO MTOCOOTO OMOLOTNTAG TOU THLATOG TOU
yoviSlwpatog tou ¢payou mou Bpioketal otn Baon AeSopEVWY E TO TUNAKA TOU contig HE TO
omoio €xeL otonBel, mMAnpodopia onpavtiki, KOBwWE HLag EMITPENEL va TTPOodLoploou e TV
opoloyia petaty tng aAAnAouxiag tou eviladpEpovtog pag Kat Tng aAAnAouyiog avadopdg.
Ooov adopad otn otoixon kabeauth, Ta anoteAécpata adopolv TO UAKOG TNG KAl TUXOV
Sladopeg petafl twv SU0 aAMAnAouxlwv, OMWG YLO TIOPASELYMO OL QAVILKATOOTACELG
(mismatches) voukAeoTidikwy BAcewv N Ta KEVA (gaps) TIOU MPOKUTITOUV o Tn [N oToixion
TWV aAANAOUXLWV OE OPLOWEVES BETELG. MapAdAAnAa apatiBevtal KAl Ol CUVTETAYHEVES TOU
contig KaL Tou yoviSlwHATOG Tou ¢PAyou, OTLG OTIOLEG QVTLOTOLXEL TO OTOLYLOMEVO TUAUQ
aAAnAouyxiag, mAnpodopia ToU elval XpAOLUN Yl TN HEAETN CUYKEKPLUEVWV YEVETLKWV

TLEPLOXWV.

21N ouvéxela, ota 193 Selypata epappootnkav ot Suo peBodol yla Tov UTTOAOYLOUO TOU

MAKoug Tou kabe Paktnplodpdyou Kol TO TOCOOTO KAAUYNG yla KABe évav €€ autwv. ZTo
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EMOUeVO Brpa ™G avaAutikig Stadikaciag, cupneplindBnoav 150 delypoata, Ta omola
xapaktnpifovtal and tnv mapoucia Paktnplodpdywy, oL OMoiolL CUYKEVIPWOOV TIOCOCTO
KOAuYP NG peyoAutepo amo 60% Ta 150 Seiypata eiyov amopovwBel anod 67 acBevelg, evw oL
BaktnploddyoL ava aocBevr) mpoépxovtav amd OAa ta OSElypATA TOU GCUYKEKPLUEVOU
aoBevouc. Ze autd ta 150 Selypata otn cuvexeLa, mpaypatomnol)onke availuaon [ xprion Tou
oaAyopiBuou BLAST évavtl Twv VOUKAEOTIS LKWV 0AANAOUXLWYV TwV YoviSiwy ou KwdKomoLouv
TPELG TIPWTEIVEG, TNV LVTEYKPAGON, TN XOALvn Kal tnv tpavomnoldaon. H elpeon Kol Twv TpLwv
yoviSiwv yla 6Aoug toug Baktnploddyous tng teAkng Alotag dev Atav duvatr, kabwg oe
ToAAOUG Paktnplopayoug Sev €xel oAokAnpwBel o oxoAlaopog (annotation) OAwv twv
avoltwy mAatoiwv avayvwong. Q¢ cuveneLla, TIOAAEG TPWTEIvEG v OASOMOLOUVTAL OTLG
KAQOELG TTOU OVAKOUV KoL TtapoucLalovtal we UTTOBETIKEG MpwTeive e dyvwotn Asttoupyia.
Mot TLG UTTOBETIKEG AUTEG TPWTELVES, OTIWG KOL YO KAOE TPWTEIVIKO OPLO, OXOALACUEVO 1) [N,
n Baon 6edopévwv ¢ UniProt mapouctdlel tnv emi T EKATO GUYYEVELA TNG OULVOELKNG
aAAnAouyiag pe aAAnAouxieg avadopds. Katd cuvENELD, OTLG TIEPLTTWOELS LN EUPECNG TNG
aAAnAouyxiag Tou yovisiou Tou KwSLKOTIOLEL TO MPWTEIVIKO UOpLO Tou evlLadEPOVTOG LAG,
eddoov bev elxe oAokAnpwBeL o oxoAlaouog, xpnotpomnotiBnkav wg aAAnAouxieg avadopadg
VOUKAEOTLOKEG aAAnAouxieg yovidiwy urtoBeTikwy MpwTteivwy oL omoieg eiyav 100% opoAoyia
pe aAAnAouyieg avadopdg tng LdLag olkoyEVeLaG. H OUYKEKPLUEVN TIPOKTLKNA XPNOLUOTIOLOnKe
dlaitepa yla tnv olkoyEveLa Twv XoAvwv. Ta amoteAéopata tg availuong BLAST avédelgav
NV mapouacia 6Awv Twv aAAnAouxlwy yLo 6Aoug Toug Baktnplodpdyous, EVW OTN CUVEXELQ,
oplotnke katwoAl (cut-off) Tng emt T1g ekatd kKAALYPNG yla kKaBe mpwTteivn, To mocootd 90%.
Mpaypatt, To Toocooto KAAuPNng tng kaBe aAAnAouxiag Eemepvouoe To 90%, emiBefatwvovtag
Vv napoucia npodpaywv ota deiypata. Avadopikd pe to Baktnpropayo, NC_001331 (RefSeq
Accession number), 6ev emBeBatwbnke n umtapén aAAnAouxtwy Tou KWSLKOTIOLOUV TNV XOALvN

KOLL TNV LVTEYKPAON o€ kKaveva Selypa otnv avaluon BLAST.

Ztatiotikn AvaAuon

H otatiotiky avaluon mpaypatonowiOnke oe 150 Selypota, omopovwpéva omnd 67
acBevelg, yla ta omoila MANPELTOL TO KPLTAPLO TOU Avw Tou 60% mocootou KAAuyng,
T(POKELEVOU Vo KaBopLoTel 0 poAog Twv Baktnplodpdywyv otnv ekBacn tng Aoluwéng otoug
ndoyxovteg. Ou aocBeveig SiEpewvav ot MEO amo 2 €wg 77 nuEPEG, pe péon Sldpkela
voonAeiag tig 19 nuépeg. Elkool evvéa amo autoug anePiwoav mpLv TV e€aywyn TOUG oo TLG
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MEO evw ot 38 & autwv emPilwoav. OL Aolpwéelg ToOU €lxav OCUCXETIOTEL WE
evOOVOOOKOUELOKN SLaoTiopd aveépXovtol OTLG 46, HE aAmMOTEAECHA oL UTtOAouteg 21 va

TOUTOTOLOUVTOL WG AOLUWEELG TIPOEPYOUEVEG ATIO TNV KOLVOTNTAL.

TN ouvexela OlepeuvnBnke n UTAPEN CUCKETIONG TNG TAPOUGCIAG CUYKEKPLUEVWY
Baktnplodpdywv ota Seiypata, pe TNV umotpomn tng Aolpwéng otoug aocBeveic. H un
CUOXETLON HETOEU TwV SU0 aUTWV MOPAUETPWY 0pLloTNKE WG UNbevikA utdBeon Ho kat wg p-
value cut-off eruAéxOnke 1o 0,05 1) 5%. Asdopévou OTL To peEyeBOG Tou Selypatog elval apkeTa
HKpO Sev edapudotnke amhod x* test, aMd TO oTATIOTIKO test Fisher, mou amotelel pia
napalayr tou x? test kat epappOlETaL OE TEPUTTWOELG OTIOU TO péyeBog Tou Selypatog eival
TIOAU ULKPO Yyl va e€axBel aodadég cupmepaopa ylo o Yevikd mAnBuoud. Ta dsdopéva
avaAlBnkav pe T yYAwooa Tpoypapatioplou R Kat xprion tng LotooeAidag Social Science

Statistics ®° kal ta anoteAéopata apouctdlovral otov Mivaka 3.

Mivakag 3 - To p-value SAwv Twv BakTnPLOQPAYywWV yLa TO OTATLOTIKO TEOT Fisher.

To p-value ywa kaBe To p-value yiax kaBe
Kwéikog Baktnpodayo yia o Kwbéikag Baktnplodayo yia to
Baktnploddayou | orariotko teot Fisher | Baktnpiogayou | otatiotiko teot Fisher
NC_001331 0.052976033 NC_024782 0.432835821
JQ067085 0.052976033 NC_006552 1
NC_030918 0.054939148 NC_026601 1
NC_042135 0.105897851 NC_020203 1
NC_028667 0.183627318 NC_011613 1
NC_027298 0.183627318 NC_008717 1
NC 005178 0.183627318 JNB811560 1
NC_ 030908 0.308446404 NC_020198 1
NC_ 027992 0.608388413 NC_011611 1
NC_027384 0.608388413 NC_041851 1
NC_030940 0.573777847 NC_024330 1
NC_020200 0.627624987 NC_023700 1
NC_018274 0.627624987 NC_020202 1
NC_009818 0.627624987 NC_003278 1

Mapatnpwvtag Ta anoteAéopata, evtonifoupe 3 Baktnplodpdyous (NC_001331, JQ067085

kot NC_030918), n mapoucia Twv onoiwv oXeTIlETAL LE OPLOKA OTOTLOTIKA CNUAVTLIKO TPOTIO

34



ZxoAn Emotnuwv Yyeioag kat Npovolag

Tunpa Blolatpikwy Emotnpuwyv

pe Tov Bavato Twv acBevwy. Asdopévou OTL n Seutepn avaiuon BLAST Sev emuBeBaiwoe tnv
Omapén voukAeoTiSikwy aAAnAouxlwv Tou KwLKomoloUV MPWTEiveg tou PBaktnplodayou
NC 001331 kot Oebopévou TOU yeyovoToG OTL otoug iSloug aoBeveilg mapatnpeital
TouTtoXpovn Tapoucia twv Paktnplodpdaywv NC_ 001331 kat JQO67085, mpayuatonolnonke
TEPALTEPW UEAETN TN OXEONG LETAEL TwV SU0 autwy Baktnploddaywv. Itoixion BLAST petafl
Twv aAAnAouxtwv avadopdc Twv U0 daywv aveSELEE OUOLOTNTA TWV YOVISLWUATWY TOUG OE
Too0ooTo 94,74%, EMOUEVWG AT TA EMOMEVA BrMATa TNG UEAETNG, amokAeloTNKE 0 dAyog
NC_001331 kat eéeTaotnke PoOvo o polog tou dayou JQO67085. Ooov adopd toug payoug
1Q067085 kat NC_030918, n napoucia toug dailveTal va CUCKETI(ETAL OTATIOTIKA ONUAVTIKA
ue to Bavarto tov acBevwy, epdoov yla Tov MpwTo Kateypaddn p-value 0,053 kot yla Tov
Seutepo 0,055. O mpwtog dpayog evroniotnke og 30 aobeveic evw o deutepog o 12. ITOUG
napakatw Mivakeg paivovral ta anoteAéopata twy test Fisher yia kdBe évav and toug Vo

Baktnplodayouc.

Mivakag 2 - To otatiotiko test Fisher yia tov Baktnplopayo JQ067085

Column and Row Totals

Dead

Alive

Row Totals

Present

13

20

Absent

25

a7
27

Column Totals

67 (Grand Total)

Mivakag 5 - To otatiotiko test Fisher yia tov Baktnptopayo NC_030918

Column and Row Totals

Dead

Alive

Row Totals

Present

10

12

Absent

28

55

Column Totals

67 (Grand Total)
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ZuinAtnon

Ot Aopwéelg amd P. aeruginosa eival e§alpetikd dladebouéveg 1000 o€ emimedo yeVIKoU

’ 1 ’ 11 ’ I3 ’ ’ ’
TANBUoLOU, 600 KoL EVOOVOCOKOWUELAKA ™ KOL N EKBOLOT) ALUTWY OTO VOGOKOMELOKO TtEPLBAAAOV
daivetal va oxetiletal pe TNV mopoucio avBekTkwy oteAexwyv. ZUpdwva pe tn Slebvn
BBAoypadia, oe maboyovikd Paktnplokd oteAéxn Umdpxouv yovidla avtoxng, n
aMnloUxion twv omoiwv €8s Twg TOAG €€ autwv mpogpyovtatl amd mpoddyouct,
TUAMOTA TWV OTolwv R TANPELS YOVIOLWHATIKEG aAAnAouxieg eival duvatov va eVIOmLoTouV

OTa KALVIKA OTEAEXN.

Ztnv mapovoa PEAETN Ta dedopéva amod ta 222 apxlka Selypata, TPOEpXovVTaL Ao
nelpapata pair-end aAAnAouxiong kot o€ autd edpappootnke n wEBodog de novo assembly
KoL OxL n otoixion pe Baon aAAnlouxio avadopdg (mapping alignment). Autr n péEBodog
ETUAEXONKE KABWG EMITPETEL TNV CUVAPHUOAOYNON TUNHATWY VOUKAEOTLOIKWY aAAnAouyLwy,
Baoel tou Babpou emkdAuPng mou aUTEG tapoucLalouv Kot OxL Bacel oteAéxoug avadopdg,
ard To omolo TUAMOTA VOUKAEOTISIKWY aAAnAouxtlwy elvat Suvatov va amoucLalouv amo tv
aAAnAouyia Tou oteAéxoug avadopdg Tou xpnoLlomnoleital. Emiong, n oUYKEKPLUEVN TEXVIKNA
TPOTLUNABONKE, KABWG Ta yoviSlwpata Twv SelYUATWY TIou HeAeTRBnKkav, adopoloav KAVIKA
otehéxn Weubopovadag pe eviomotnta g lvbovnolag, onote e tn cuvapuoAdynon Baoet
KATOLOU OTEAEXOUG avadopds mBavov va unv avadelkvuotoy n mapoucio TTEPLOXWY TIoU
napouctalouv Stadopeg (m.x. moAupopdLlopols evog voukAeotidiou, SNPs) petafd autou kat
Twv aAAnAouxlwy Twv Selypdtwy. Kabwg ol mpodayol dev evromilovtal pe BeBatdtnta o€
KaBe Baktnplakd otéAexog Weudopovadag, Me TN otolllon €vavil KATIOLOU OTEAEXOUG
avadopdg, mbavo va armoppimTovtay MEPLOXES TIOU AVTLOTOLXOUV O YOVISLWUOTLKI TIEPLOXN
Baktnploddaywv. OnMwe EMONUALVETAL OTA ATIOTEAECHATA TNG LEAETNG, aTtd TN oTolxlon Twv
oAANAouxlwV Twv Selypdtwy €vavil Tng Baong Aedopévwy VirusHost emiPefaiwbnke n
napoucia yoviSlwpdatwy Baktnploddaywyv otnv mAeoPnoia twv detypdatwy. MoAAEG peAETeg
gxouv Selel OTL UTIAPXEL EVOL OPKETA ONILAVTLKO TIOCOOTO EVEPYWV TIPODAYWY O OTEAEXN TOU
Baktnpiou P. aeruginosa, ta omoia euBuvovtal yLa AoLwEELS Kat olaitepa napoucia pdywv

avadEpeTal oe MEPUTTWOELG avOeKTIKWY oTteAexwv.
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Mivakag 6 - TeAkn Aiota pe toug 27 BaktnpLo@dayous mou aveupednoay ota Seiyuata.

NC_042135 |NC_030908 |NC_027298 [NC_023700 [NC_020198 [NC_009818 |NC_003278

NC 041851 |NC 028667 |NC 026601 |NC_020203 |NC 018274 |NC 008717 |JQ067085

NC_030940 |NC_027992 |NC_024782 [NC_020202 ([NC_011613 |NC_006552 |JN811560

NC 030918 |NC 027384 |NC_024330 |NC_020200 ([NC 011611 |[NC 005178

H avainitnon kat e0peon VOUKAEOTIOIKWY AAANAOUXLWY TIOU KWELKOTIOLOUV TLG TIPWTEIVEG
LVTEYKPAON, Tpavomolaon kal xoAlvn emiBeBatwvel tnv mapoucia Twv paywv ota Selypata
KOL TOV Kaiplo pOAO TWV MPWTEIVIKWY QUTWV popiwv otn dadikaoia tg poAuvong twv
Baktnpiwv amd mpoddayoug. H wrteykpdon kal n tpavornoldon amnoteAolv MPWTEiVEG, oL

omoleg xpnoomolouvtal amd Toug Baktnplopayous ylo Ewéva - 5 Ewdva and

NAEKTPOVIKO  ULKPOOKOTILO  TOU

TNV EVOWUATWON TOU yoviSLWUATOG TOUG OTO YoviSlwpa BaxtnpLogdyou Palx73.

Tou Baktnpiou, eMopévVwE n mapousia Toug ota delypata

NG apovoag LEAETNG, emBeBatwvel Ty apoucia poddyou oto Seiypa®®. AvaluTtikotepa,
Ta EVIU LA LVTEYKPAOEG, XPNOLLOTIOLOUV VLA TNV EVOWUATWOT CUYKEKPLUEVEG KWOLKEG TIEPLOXEG
avayvwpLong e KaBopLopévo UNKog, mapouoes Tooo oto Baktnplakd DNA (attB), 600 Kot oto
DNA tou mpoddyou (attP)?”’. Mdhota, Onwg AN avadépbnke, yla TG avAyKeS TNG
OUYKEKPLUEVNG MEAETNG, avalntiBnke n povadiky aAAnlouxio mou KwdlKoTolEL TNV
teykpaon kabe ddyou, kabwg ol MpwIeiveg auteg mapouotdlouv Peyain eEelbikeuon,
avayvwpilovtag mePLoXES TPOodeons LovadikEG yla kaBe dayo, oL onoieg b€ cuyxéovtal Ue
avtiotolxeg meploxég GAou ddyou?’. Ooov adopd otn xoAivn, sival éva MPWTEIVIKO udpLo
TIoU eKPpAleTaL KATA TNV AMEAEUOEPWON TWV VEWV LKWV CWHOTIWY, SNULOUPYWVTAG OTES
oTNV KUTTAPLKN HEUBPAVN TOU BaKkTnplakoU KUTTAPOU KAl N mapouoia tnG emPePalwveL tTnv
Omapén evepyol mpoddyou®. MdAota, cUpdwva HE Ta AMOTEAECHATA TNG OTATIOTIKAG
avAaAUoNG, UMOPOUUE va. UTIODECOUNE TNV UTtapén OUOXETLONG METAEU Tou Bavdtou Twv
acBevwv Kat g apouaciag Suo Baktnplropaywy, Tou JQO67085 kot tou NC_030918. lNa va
emuPefalwbdel o pohog mou Sladpapatifouv ol V0 cuykekplpévol Baktnploddyol otnv

€kBaon Twv Aolpwewy, avalntidnkav BLBALoypadikd eplocoTEpA OTOLXELQ YLa AUTOUG,.
O Baktnprodayog JQO67085 avrikel otnv Yevikn katnyopia twv Mu-like ¢aywv kot

ovopaletal PaMx73. AnopovwBnke mpwtn ¢opd amd uddtva AVpata, amo pia opdda

gmoTNUOVWY oto Kevipikd Me€ikd to 2012%. Avrkel otnv owkoyévela Siphoviridae, éxel
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6nAadn pakpld kot cuotaAtn oupd, Sikhwvo DNA wg
VEVETIKO UAKO®® kot mipokaAel in silico BoAéc Twveg
avaoToAng tou Baktnpiou P. aeruginosa. H VOUKAEOTLOKN
oaAnhouxlo. TOU  YOVIOLWHATOC TOU  TAPOUCLAEL
OMOLOTNTEG ME auTd Tou petabetol ¢ayou D3112, o
omoiog eniong LoAUVEL TNV P. geruginosa, eVw To TI0C00TO
CG TOU YOVISLWUOTOG TOU avEPXETAL 0To 64,2%, TOCOOTO

apketd uPnAo®’. To prikog Tou avépxetal otic 36.570 bp

KoL £XEL 56 avolytd mAaiota avayvwonc (ORFs), oplopéva

ozt i i U e N

€K TWV OTtoiwV €XOUV CUCYETIOTEL e yovidia anti-CRIPSR®. Ot et&-Kéi l.Jn;JI;L\-/-rité-q-(p.rélrndters)
Tou evromilovtal kot ota SU0 AKPO TOU YOVLSLWHATOG TOU UTIOSELKVUOUV TN HeTaypadn
Baktnplakol DNA, KOTOTAGOOVTAG TOV QUOTNPA OTNV Katnhyopia twv npodaywv. O ¢ayog
JQ067085 miBavov petadepel yovidla kapPamevepacwv oto Baktiplo P. aeruginosa,
evlUuwv Tou avaotéAouv T Opdon KapPamevepwv. OL KOpPATIEVEUEC ATTOTEAOUV
QVTLBLOTIKA «€0XATNG AVAYKNG», KaBwg Adyw TNG oTepeodLdtaéns Toug mapoucLalouv avtoxn
OTIG TEPLOOOTEPEG PB-Aaktapdoeg twv Poaktnpiwv. H xoprynon toug ota Bepameutikd
OXNUATA YIVETOL OE TIEPUTTWOELG OTIOU TO PAKTNPLO Elvol AvOEKTIKO G OVTIRLOTIKA EUPEWG
dAaopatog Kal oe GAAEG OMASEG aVILBLOTIKWY, KoL ouVRBWE XOopnyeltal CE TEPUTTWOELG
ev6000KOUELOKWY AoLuwEewVY. Ze peAétn tou 2019 mou mpaypoatomnolnke otn Bpalliia,
QVeUPEBNKE éval HIKPO TAaouiSlo, pRkoug 3.652 bp o010 avBeKTIKO OTI KAPBOMEVEUEC
otehexog BHI P. aeruginosa, to omoio eixe amopovwBel amod uyelovouikn povada tng

Bpalihiag to 2011 amd pwodapuyylkd emixpiopa .

Aedopévou OTL Og TEPLOXEG TOU
mAoopLdiov aveupéBnkav Kal meploxEg mpocdeong Tpavomnoldacng, yovidia mou adopouv
LVTEYKPAOEG Kal OOUIKEG TPWTEIVEG Paktnplodhdyou, Ol EPEUVNTEC CUUMEPOVAV TIWG TO
OUYKEKPLUEVO TIAACUISL0 TEpLEXEL THAMATA TTPOEPXOpEVA artd Tipoddyo®e. Te petayevéotepn
avAaAuon, To MAaoULSL0 amodeiytnke mwg mapouciale opoldtnTa 97% e Tov Baktnplodpayo
PaMx73%. Itnv mapoloa HeNETN QveUPEBNKE OCUOYETION METAEU TOU GUYKEKPLUEVOU
Baktnplodadyou Kat Tng KAWVIKNAG EKBaong Twv acBevwy e Aolpwén amno Yeudopovada, Ue To
dayo va eivat mbavov ureuBuvog yla tn petadopd yoviSiwy avtoxng otic KapBameveées ota
Baktrpla, pe amotéAeopa va Suoxepaivetal n mMpoyvwaon yla Tov acBevr], va auvfavetat o

XPOVOG VoonAeiag 1 akOpa Kal va [NV UTTAPXEL aVTATTOKPLon oto dedopéva BepameuTika

oxnpota mou epapuolovral.
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O Baktnploddyog Pseudomonas phage JBD93 (NC_030918) avhkeL oTnV OLKOYEVELA
Siphoviridae, €mopévwg Kal AUTOG €XEL HOKPLA KOL GUCTAATH OUpQd, €VW TO WNAKOG TOU
yoviSlwpatog tou (Sikhwvo DNA) avépyetal otig 36.629 bp. Npokeuévou va LoAUVEL To P.
aeruginosa, xpnolomnolel to avilyovo O tou Baktnpiou, évav eEwkuTtaplo moAvcakyopitn
Tou AutoroAucakyxapttidikol toxwpotog (LPS) twv Gram apvntikwv (-) Baktnpiwv®. H
cuotaon tou moAuoakyopitn aAAAGleL amo oTEAEXOG O€ OTEAEXOG, KABLOTWVTAG TO KATAAANAO
yla Tautomnoinon, evw Ue Bdon autd mapdyovtal avilowpoata and tov eviotn. Mpoodatn
€peuva £6¢€L&e OTL TIIOAVOV 0 CUYKEKPLUEVOS BaktnpLodayog va amoteAel eva Genomic Island
Tou oteheéxoug KRP1 P. aeruginosa, kaBwg ol VOUKAEOTIOIKEG aAANAouXieg auTtwy Twv Suo
oToleiwv ATav OpoLeg o peydho tooooto®. H ouykekpiuévn peAétn tou 2019 umobetkviel
ntwg to Gl 14 mou BpEBnke oto otéhexog KRP1 tng P. aeruginosa mapouolalel 92% opolotnta
pe tov Baktnplopdyo JBDI3, evw to prKog otoixtong tTng aAAnAouxiag tou Gl wg mpog Tov
Baktnploddyo dyyile To 86%%°. H cuykpttik avdAuon UeTad Twv SU0 Tpaypatonotydnke
ME xprion tou BlomAnpodopikou aiyopiBuou PHASTER, epyalieio StaBéoipo oto dladiktuo
(web-server)®, avadelkviovtog HEYEAO TOCOOTO OMOLOTNTOC OF TEPLOXEG OMWG Ol
kotaotoleig cl kat Ner, n tpacmoldon Kat o ekKnTAG petaypadnc Mor®. AauBdvovtog
umoyn ta mapandvw Kot 6eS0UEVOU OTL N OTATLOTIKA OVAAUGCH TIOU Tipaypatomnolionke
UTTOSELKVUEL CUOXETLON ETOEU TOU BavATOU TwV ACBEVWV KaL TNG TTAPOUCLAG CUYKEKPLULEVOU
dayou, urtodelkvuel SnAadn, Twg o dAayog AeLToupyEl WG EMPBOPUVTIKOG TTOPAYOVTAG YL TNV
€kBaon tng Aolpwéng, eivat duvatdv va UTIOBECOULE WG O CUYKEKPLUEVOG dayog Tbavov
dEpeL yovidla avtoxng ot KapPameveLEG, Ta omoia LeTadEPEL OTO BaKThpLo, KABLoTWVTAG
TO avOEKTIKO Kal SuoxepaivovTag e AUTOV TOV TPOTIO TNV TPOYVWON YLo TNV emBlwon Twv
aoBevwv. Asdopevou OTL €xel mapatnpEnOsl kal o€ AAAEG peAETeg N peTadopd yovidiwv
avtoxig and Baktnploddyouc o dMa naboyova’®, ta onoia eniong Bpiokovtal otn Alota
ESKAPE tou WHO, Ba ntav evéladépov va pehetnBel o poAog twv mpodaywy wg Sefapevwv
yoviSilwv avtoxng, kabwg kat n cupBoAn G HeTadopag YEVETIKOU UALKOU, LOLWwG yoviSiwv

QVTOXNG armo toug BaktnpLopayous e MAacouiSla Baktnpiwy.
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Mivakag 7 - Apxtkn Alota e toug kwdikou§ avayvwptong tou NCBI yia toug Baktnplopayoug mou HoAUvouv to
Baktnpto P. aeruginosa tn¢ Baong Asbouévwv Virus-Host.

NC_042343 NC_041903 NC_029083 NC_027345 NC_022966 NC_015294 NC_008294 NC_002484

NC 042342 |NC 041902 |NC 029066 |NC 027298 |[NC 022746 |NC 015272 |Nc_oo7810  [NC_oo01628

NC_042135 NC_041885 NC_029065 NC_027292 NC_022096 NC_015264 NC_007809 NC_001418

NC_042115 NC_041881 NC_029017 NC_026602 NC_022091 NC_015208 NC_007808 NC_001331

NC_042113 NC_041880 NC_028999 NC_026601 NC_021062 NC_013692 NC_007807 LN610588

NC_042107 NC_041877 NC_028980 NC_026600 NC_020203 NC_013691 NC_007806 LN610587

NC_042104 NC_041870 NC_028971 NC_026599 NC_020202 NC_013638 NC_007805 LN610586

NC_042103 NC_041865 NC_028939 NC_026594 NC_020200 NC_012418 NC_007623 LN610585

NC_042092 NC_041851 NC_028933 NC_026587 NC_020198 NC_012091 NC_006552 LN610583

NC 042091 |NC 031274 |NC 028931 |NC 026586 |NC 019935 |NC 012092 |NC 006548 |LN610582

NC 042081 |NC 031129 |NC 028919 |NC 024782 |NC 019923 |NC 012093 |NC 005884 |LN610581

NC_042080 NC_031110 NC_028885 NC_024381 NC_019918 NC_011810 NC_005178 LN610580

NC_042079 NC_031104 NC_028882 NC_024365 NC_019913 NC_011756 NC_005045 LN610576

NC_042071 NC_031091 NC_028879 NC_024362 NC_019813 NC_011703 NC_004629 LN610575

NC_042072 NC_031073 NC_028836 NC_024330 NC_019451 NC_011613 NC_004466 KM411960

NC_042073 NC_031063 NC_028817 NC_024140 NC_019450 NC 011611 NC_004173 KM411958

NC_042068 NC_031058 NC_028809 NC_024123 NC_018850 NC_011373 NC_004174 KF981875

NC_042069 NC_031014 NC_028770 NC_023700 NC_018282 NC_011166 NC_004175 KC969441

NC_042070 NC_030940 NC_028745 NC_023601 NC_018274 NC_011165 NC_004170 KC862296

NC_042060 NC_030934 NC_028667 NC_023583 NC_017972 NC_011107 NC_004171  [JX403939

NC_042054 NC_030931 NC_028661 NC_023575 NC_017971 NC_010821 NC_004172  [JQ067085

NC_041994 NC_030929 NC_028657 NC_023006 NC_017865 NC_010326 NC_003714 1Q067083

NC_041968 NC_030923 NC_028652 NC_023005 NC_017864 NC_010325 NC_003715  [JN811560

NC_041964 NC_030918 NC_027992 NC_022986 NC_017674 NC_010116 NC_003716  [JN254801

NC_041953 NC_030910 NC_027986 NC_022974 NC_016765 NC_009936 NC_003299 JN175269

NC_041934 NC_030909 NC_027388 NC_022971 NC_016764 NC_009935 NC_003300 HE983844

NC_041907 NC_030908 NC_027384 NC_022970 NC_016762 NC_009818 NC_003301 EU056923

NC_041904 NC_029101 NC_027375 NC_022967 NC_016571 NC_008717 NC_003278
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Mivakag 8 - O kwdLkoG avayvwplons twy BaktnpLoedywv tng TeAkrg Alotag Kot oL mpwteiveg mou Bpédnkav
Yl ToUG OUYKEKPLUEVOUC Baktnplopayous. To anua + ouuBoAilel tnv eupeon kat xprion tn¢ aAindouyiag tou
yovidiou mou KwLKOTIOLEL TNV EKAOTOTE MPWTELVN YLA TOV GUYKEKPLUEVO BakTnpLo@dyo, evw To anua — ouuBoAilet
TNV arouaoio NG CUYKEKPLUEVNG TTIPWTELVNG.

KwdLkog
Baxwmplopayou

Ivteykpaon

Tpavonoiaon

Xohivn

NC_042135

NC_041851

NC_030240

NC_030915

NC_030208

NC_028557

|+ [+ |+ |+

NC_027992

+ |+

NC_027384

NC_027288

NC_026501

NC_024782

NC_024330

NC_023700

NC_020203

NC_020202

NC_020200

NC_020158

NC_018274

NC_011613

NC_011611

NC_O003518

NC_00B717

[ F[F[F [ F[F[F [+ [+ ]+

NC_006552

NC_005178

NC_003278

NC_001331

+ |+

JOO57085

JNB11560

Mivakag 9 - Kwdtkoi Avayvwplong yia ta 195 Seiyuata mouv unoBAndnkav enttuyws o€ de-novo assembly

ERR3357960

ERR3357961

ERR3357962

ERR3357963

ERR3357964

ERR3357965

ERR3357966

ERR3357967

ERR3357968

ERR3357969

ERR3357970

ERR3357971

ERR3357972

ERR3357973

ERR3357975

ERR3357976

ERR3357977

ERR3357978

ERR3357979

ERR3357980

| ERR3357981

ERR3357982

ERR3357983

ERR3357985

ERR3357987

ERR3357988

ERR3357989

ERR33579%0

ERR3357991

ERR3357992

{ ERR3357993

ERR3357994

ERR3357995

ERR3357996

ERR3357997

ERR3357998

ERR3357999

ERR3358000

ERR3358001

ERR3358003

| ERR3358004

ERR3358005

ERR3358006

ERR3358007

ERR3358008

ERR3358009

ERR3358010

ERR3358011

ERR3358012

ERR3358013

ERR3358014

ERR3358015

ERR3358016

ERR3358017

ERR3358018

ERR3358019

ERR3358020

ERR3358021

ERR3358022

ERR3358023

| ERR3358024

ERR3358025

ERR3358026

ERR3358027

ERR3358028

ERR3358029

ERR3358030

ERR3358031

ERR3358032

ERR3358033

| ERR3358034

ERR3358035

ERR3358036

ERR3358037

ERR3358038

ERR3358039

ERR3358040

ERR3358041

ERR3358042

ERR3358043

| ERR3358044

ERR3358045

ERR3358046

ERR3358047

ERR3358048

ERR3358049

ERR3358050

ERR3358051

ERR3358052

ERR3358053

ERR3358054

ERR3358055

ERR3358056

ERR3358057

ERR3358059

ERR3358060

ERR3358061

ERR3358062

ERR3358063

ERR3358064

{ ERR3358065

ERR3358066

ERR3358067

ERR3358068

ERR3358069

ERR3358070

ERR3358071

ERR3358072

ERR3358073

ERR3358074

| ERR3358075

ERR3358076

ERR3358077

ERR3358078

ERR3358079

ERR3358080

ERR3358081

ERR3358082

ERR3358083

ERR3358084

'| ERR3358085

ERR3358086

ERR3358087

ERR3358088

ERR3358089

ERR3358090

ERR3358091

ERR3358092

ERR3358093

ERR3358094

| ERR3358095

ERR3358096

ERR3358097

ERR3358098

ERR3358099

ERR3358100

ERR3358101

ERR3358102

ERR3358103

ERR3358104

| ERR3358105

ERR3358106

ERR3358107

ERR3358108

ERR3358109

ERR3358110

ERR3358111

ERR3358112

ERR3358113

ERR3358114

1 ERR3358115

ERR3358116

ERR3358117

ERR3358118

ERR3358119

ERR3358120

ERR3358141

ERR3358142

ERR3358143

ERR3358144

'|ERR3358145

ERR3358146

ERR3358147

ERR3358148

ERR3358149

ERR3358150

ERR3358151

ERR3358152

ERR3358153

ERR3358154

1ERR3358155

ERR3358157

ERR3358158

ERR3358159

ERR3358160

ERR3358161

ERR3358162

ERR3358163

ERR3358164

ERR3358165

{ERR3358166

ERR3358167

ERR3358168

ERR3358169

ERR3358170

ERR3358171

ERR3358172

ERR3358173

ERR3358174

ERR3358175

1ERR3358176

ERR3358177

ERR3358178

ERR3358179

ERR3358180
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Mivakag 10 - Kwbikoi Avayvwpion tou ENA yia ta 193 Selyuata mou meptéxouv voukAgotidikég aAAndouyieg
Baktnplopdaywv, ouupwva e T atoiyion BLAST

ERR3357960

ERR3357961

ERR3357962

ERR3357963

ERR3357964

ERR3357965

ERR3357966

ERR3357967

ERR3357968

ERR3357969

ERR3357970

ERR3357971

ERR3357972

ERR3357973

ERR3357975

ERR3357976

ERR3357977

ERR3357978

ERR3357979

ERR3357980

ERR3357981

ERR3357982

ERR3357983

ERR3357985

ERR3357987

ERR3357988

ERR3357989

ERR33579%0

ERR3357991

ERR3357992

ERR3357993

ERR3357994

ERR3357995

ERR3357996

ERR3357997

ERR3357998

ERR3357999

ERR3358000

ERR3358003

ERR3358004

ERR3358005

ERR3358006

ERR3358007

ERR3358008

ERR3358009

ERR3358010

ERR3358011

ERR3358012

ERR3358013

ERR3358014

ERR3358015

ERR3358016

ERR3358017

ERR3358018

ERR3358019

ERR3358020

ERR3358021

ERR3358022

ERR3358023

ERR3358024

ERR3358025

ERR3358026

ERR3358027

ERR3358028

ERR3358029

ERR3358030

ERR3358031

ERR3358032

ERR3358033

ERR3358034

ERR3358035

ERR3358036

ERR3358037

ERR3358038

ERR3358039

ERR3358040

ERR3358041

ERR3358042

ERR3358043

ERR3358044

ERR3358045

ERR3358046

ERR3358047

ERR3358048

ERR3358049

ERR3358050

ERR3358051

ERR3358052

ERR3358053

ERR3358054

ERR3358055

ERR3358056

ERR3358057

ERR3358059

ERR3358060

ERR3358061

ERR3358062

ERR3358063

ERR3358064

ERR3358065

ERR3358066

ERR3358067

ERR3358068

ERR3358069

ERR3358070

ERR3358071

ERR3358072

ERR3358073

ERR3358074

ERR3358075

ERR3358076

ERR3358077

ERR3358078

ERR3358079

ERR3358080

ERR3358081

ERR3358082

ERR3358083

ERR3358084

ERR3358085

ERR3358086

ERR3358087

ERR3358088

ERR3358089

ERR3358090

ERR3358091

ERR3358092

ERR3358093

ERR3358094

ERR3358096

ERR3358097

ERR3358098

ERR3358099

ERR3358100

ERR3358101

ERR3358102

ERR3358103

ERR3358104

ERR3358105

ERR3358106

ERR3358107

ERR3358108

ERR3358109

ERR3358110

ERR3358111

ERR3358112

ERR3358113

ERR3358114

ERR3358115

ERR3358116

ERR3358117

ERR3358118

ERR3358119

ERR3358120

ERR3358141

ERR3358142

ERR3358143

ERR3358144

ERR3358145

ERR3358146

ERR3358147

ERR3358148

ERR3358149

ERR3358150

ERR3358151

ERR3358152

ERR3358153

ERR3358154

ERR3358155

ERR3358157

ERR3358158

ERR3358159

ERR3358160

ERR3358161

ERR3358162

ERR3358163

ERR3358164

ERR3358165

ERR3358166

ERR3358167

ERR3358168

ERR3358169

ERR3358170

ERR3358171

ERR3358172

ERR3358173

ERR3358174

ERR3358175

ERR3358176

ERR3358177

ERR3358178

ERR3358179

ERR3358180
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