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¥ZET

PELTIGERA CKNSKNE AKTVELKNKEWMNL KKENKK FUNGUS
¥ RNEKL ERKRSEHUINOMONAS AERUGNOSA| ZERKNE -QUORUM
SENSKWEGANTBKYOFKLM ETKKNL KNKWLTREWENNSIILIKO
Y¥NTEMLERLE KNCELENMESK

Pseudomonas aeruginosakut ve kronik enfeksiyonlardan sorumlbiyofilm
fooml ar & nedentiiydiey o-ta kklblabiteefn édrisraetn--él ipat oj en L
QuorumSensing (QSine k ani,zmand @ bi yoti k direnci, biyof
virg¢glans faktorl er i nBu sehdplé nbaliesiléing € I iek i imi ink Kk i
baskél amadan, °1l ¢misvehlr @crieerlyasnea tie@®d a rk i ke rl e
biyofi | m f ormunu i nhibe edebil ecek yeni QS i nh
Bu- aladaMmzgtgebbi il a- czell ikl eri bildirile
likenlerin nHekzan ve endolikenik fungus a r(ELR) etil asetat® z ¢t | er i ni n Q¢
potansie | | er i arlakent € kbd meernt émet abol it K¢t epha
terayptokki site testveroksigeirtekd st eimmé yne k1
P. aeruginosd)S sistemine dahil olan Lasl/LasR,RhiBP gs R resept °r pr ot ¢
mole k ¢ | er kenetl enme sim¢k tarsry.dralEamr & | g ermh-ag k|
enerjisine sahifeltigeracinsi likenlere ait 1lnet ab ol i t Irssdipbuigulané Kkt e r .
sonucundajn vitro etkinlik I er i ni ol aybiklseecke JPeltigadacirsg likenl e n
terl erveBlArgsas im® | gelrerki ma e rit cetlyaprildenrdi ¢ rger - e k| ¢
daha sonra bu likderin tallu s | a r & n dadasyonleve Mo | e kt¢sal neératéa ma
ger -ekl érktiril mick

Peltigera cinsi likenlerin ve izole edilenELF 61 € iz ig n | . ragéruginosa
PAOl1 CECTA4122 s-aktariyejantebryofilm etkileriavanlasB-gfp, rhlA-
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horizontalis likeninin ve bu t ¢ r d e nrekiPenilliien seali d ef] u sapt ana
ELF2 8 @izrg t | R aeruginos® z er i nde weanksyefikn pQahsiyelleri
sapt amBméguénr de]j eindilikornednivitra-lad iéjkismadnea,r € ar é n é n
birbirleriyl e t utPdtgdradikea ke ia+ & riEldgr°rzeéelt nhéekrti¢nri n
alternatifolarak antibiyotik direncp r o b | e mi n eyenk@Simod ekt l il leir i i - e
potansiyeline sahip olabilgcevebutez N gel ead ekktmad inar- k atalkkeat ¢r e
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ABSTRACT

INVESTIGATION OF ANTI -QUORUM SENSING AND ANTI-BIOFILM
ACTIVITIES ON PSEUDOMONAS AERUGINOSAOF PELTIGERA SPECIES BY
LICHEN AND ENDOLICHENIC FUNGUS SPECIMENS IN VITRO AND IN
SILICO METHODS

Pseudomonas aeruginoda an opportunistic pathogen bacteria that can be
resistant to multiple antibiotics due to its biofilm forms responsible for acute and chronic
infections. The Quorum Sensing (QS) mechanisms is associated with antibiotic
resistance, biofilm formation, and theaate of virulence factors. Therefore, there is a
need for new QS inhibitors (QSI) that can inhibit intracellular and intercellular
communication and the Q®lated biofilm form without suppressing the growth of
bacteria and causing death strésghis study, the QSI potentials ofHexane extracts
of lichers and ethyl acetate extracts andolichenic fungus (ELDF which produe
secondary metabolitesith unique medicinaldrug properties were investigatedBy
creating a lichen secondary metaboliderary, therapeutic and toxicity tests were
performed, and then molecular docking simulations of 179 metabolites that do not show
any toxicity were performed with the Lasl/LasR, RhIR and PqsR receptor proteins
involved in theP. aeruginosaS system. Tehchen metabolites belonging to the genus
of Peltigerawere determined to kia the most successful binding energy. As a result of
in silico findings, the speciebelonging toPeltigeragenus, which are thought tovea
highin vitro activities, were colleetd from Artvin and Bursa regions, and morphological
identifications were performed, and then ELF isolation and molecular identifications of
ELF6s were made from the thalli of these |

Theextracts ofichersandELFs, obtained frorPeltigeraspecies, were examined
againstP. aeruginos@®AO1 CECT4122 for antbacterial anti-biofilm effects andasB-
gfp, rhlA-gfp andpgsAgfp biomonitor strains for a@S effects. In particular, high QSI
and antibiofilm potentials againsP. aeruginosawere detected for the extracts f
horizontalisand ELF28 isolated frorR. horizontalisandidentified asPenicillium sp.
When theresultswere evaluated, the consistenayin silico andin vitro studies was
observed. It is thought that the extract$eftigeraandits ELFs may alternatively va
the potential to contain new QSI molecules against antibiotic resistance problémasnd

in aid for future studieghis thesids expected teontributetoacademi ¢ | i ter at ¢r
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kEKKL LKSTESK
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1. GKRKK

Pseudomonas aerugingsa - ok - exi t I i ortamlarda hay
bulunabilen Gramnegat i f bir férsat - eve aka 20d%).e n bakt
Nozokomiyal enfeksiyonlag, a nt i il lait ® kil lei pn°moni , ke sti k fi
bajékékl ejé baskél anméevwmbrtelyi eede mpeldsrko
(Sadikotve ark. 2005; Barbierve ark, 2 01 3 ) . Bir CF i bakteyiyeh s € n € n
b¢yeé¢wvakol oni zasyon i -i nvedl aemiginosal iCFbiarkcoij al
enfeksiyonlaréna neden ol an baskén bir pat
tedavisinevesat k@auimnadon&déveooh asr as dafF az @hcha
mortalite il e soweak,2@€0B)makt adér (Lyczak

P. aeruginosa CF hastal ar @&nén akcijerlerind
enf eksiyonl ar a wveelDiNA,nprotaeriemeek ekzopoksakkaritlerin
cretil mesiyle akciijnalre depiytodli | m¢ gyrag éyv &z @y luer
ve ark, 2014).P. aeruginosdbi yof i I m for munun ol ukumunun d
fakt°re dayanmaktadeéer ancak esas ol arak se
mekani zmasé ( QuD)ra nmg °Sreens i anlgma kuve arkl,2015).( Ra s a mi
QS, h¢cre popeé¢l asepnui kbjkhevgpupmpdakit dl ar al
d¢zenl eyen balteemriey elll eldii ik i legBasgler 2001).6.i r  ( Mi |
aeruginosé da wdfq@urkl él akmék biyofilm yapeélarénén
ana QS sistemi, LadlasR, RhitRhIRveP gs R b ul un ma k vedgtewski, ( de Ki
200Q Storzve ark., 2012Kangve ark., 2018).

P. aeruginosae nf eksi yonl arénén tedavisi, bu ba
antibiyotiklerin -ojuna direnme kabiliyet:i
(Listerveark,2 0 0 9) . D¢nya Sajl ek ¥rgeteée (WHO) son
P. aeruginosa y é , enfeksiyonlarée tedavi et mek i -1in

kritik bir i1 htiya- duyul an ¢ - balkveaskr, i t ¢&r ¢én
2017) . Ayréca tedavi sérasénda aké&re anti
aeruginorsas ukKl ar enén gel i kvenbiun i mihkérzol oar ngdaénri nzankat yaa

antibiyotik tedavisinin wfdmi28lD)zI| i jJine yol a

P.aeruginosee nf eksi yonl arénén tedavi si I -in ye
terap®tik stratejilerin geliktirilmesi, enf
hastalar i -1in avearkl,2009).ger ekl idir (Pang



1.1. Antibiyotik Direnci Sorunu ve S a ] { Bkdnomik Boyutu
t -

Q

Antibiyotiklere diren- gesteren féers
sonucunda t¢gm degnyada kroni k eerhfad ks isyadgnd ey &
ciddi sorunl arl a kvaark,01d)Ama k ba ¢ ® teialk By @ihé e

kul l ankalkt er i pop¢l asyonunda zamanla diren-

<3

evrimsel bir St vee-sekddavabeébakdareati meant-étrgr | er

bakteriyeldi r enci n gel i K mesive&ham @kt Ahmedearki,k t ur ( K

2019).Mev cut anti biyotikler, bakterilerin gelik
hedeflerlevebu da se-ivedalbastka&all arielnaca diren-11i \
y ol a - a b (Dl meelark. e2818)Antibiyotiklerinb i | i n- si z évear ak ku
yeni antibiyotik kekfinin ol mamaseée, tedavi s
gel i kiminde zirveye ulakan hezlé bir diren-
vear k. , 2019) . Anti biyoti k di entkksiganlarele baj | é
m¢cadel ede ci ddi tveyhalkia nsnoarkuvebdeg20B)( | Kuwokhynea & € a
insanlarda, hayvanlardee b i t ki | er de gel e n arkibaktériyelerinar ak Kk u
uygun ol mayan «kKekill erde kulphtajenik lwekteri - ok | u
terlerinin gel i kKmes(Guptave8ieghat 2008 p ol abi | mekt e
Anti-bakteriyeld i r e n - giderek artwdvibupa kBireliel]
¢l kel erinde her yel anti biyot i dnfeksiyoalar| ar € na

nedeniyle en az 25.000 ki.D.G,R0i5varnBéllaun et t i ] i
ve ark., 2019).Amer i ka Birl eki k Devl et IlveKoruma( A. B. D.
Merkezi (Centers for Disease Control and Prevention, C.D.C.) veril&trimegg, A. B. D. 6 d
-oklu antibiyotik direncine sahip bakter:i I
2.000.000 ki ki dol sephlead oyléedr aekn haazs t 2a3 .anOmla kK i
antibiyotik direncine bajDégnrnpl-ap&idal malet, e «
il aca diren-11I enfeksiyonlarén yélda yakl a
belirve20mM0kyeéel éna kadar yélda 10 milyon ©°1
(Spauldingve ark., 2018).

Antibiyotik direnci probleminingal é k a- éséndan b¢gyek et kil
séra ekonomi k a-édan da olumsuz yansémal ar ¢
ve Kontrol Merkezi (Europan Centre for Disease Prevention and Control, E.C.D.C.)

verilerine g°re, AvrwumepadéEendygl eajyledldap ryakll eaml



A.B.D.06 de ise yaklakék 35 milyar dol ar ma
2015).D¢ ny a B a raktipakteriyeldds e,enci n ( AMR) sadece bir
ol ar ak problem ol ukt u20082Y & ® ajkéinree,sel2 0bndal y e

karkeéel aktérelabilecek yurti-i hasél anén az
sorunl ara yol a-acajwark, 2018).g°r mektedir (Padi
Anti biyotiklere diren- g°sterenéférsat.

sonucunda t¢gm degnyada kroni k eerhfad ks isyadgnd ey &

ciddi sorunl arl a kwerakél.akmakl ad.er Di(jNenuf &I d
bakterilerde ol duj u Rseudomonasfaérugmasah €@ bir ¢pans
vepatojenitesi, biyofil mvedli §jreumuv,i rdlatiner if a

AQuorum Sensingo me k a rkilidr mv@ shé mekdniemaPy ak é ndar
aeruginos@ nén enf ek wvaiyloan- odli urkeunncui i -1 nveatkg k ©° ne ml
2009; Leeveark., 2018).

1.2.Quorum SensingMe k ani g@Q@aSsaél t ¢oj unl uk Al gél ama
Salt - o] un-IQuokum adngng (Q8halka n i z nem SEAMegatif

hem de Gram pozitif bakterilerde pop¢l asy
ol ukumunu, virg¢glans fakt©velaenrtiinbi yalt & ke ngérneét
dé¢zenl emek 1 -in otoindgktorlgmrmet(mdl, aalég évlea
ve bunlara cevap vermek yoluyla kontrol edilen kimyasalh ¢ chr¢gecr e i | et i Ki

me k ani z mas geBassler, QAR t er s

Quorum sensing i1k ol ar ak 1970 yel énd:
°zellijine sahip Mlieen Viario fisehéritvee \fibrid renvayideo | ar a k
gesteril miktir. Bu bakterilerin biyol ¢ mine
sonucunda, QS si st eaim@Eikv.&idcheriveywl harvegninor t ay a
|l ¢mi nesans czelli kl eri, bakter:i iSreme ej
izl enebil mektedir. Sabit fazda ol duju gibi
| ¢ mi nesansa ul ak mak i -1n, sabit fazdan h
ekl enebileickiniktbiirl.d Al sinyal mol ek¢l |l erin

yojunlukl aréenda daha d¢ke¢k seviyelerde kal é
konsantrasyon exki jV.fisecherkéhae airl bbi rakeMdikaeamnr Al
(okzohekzanoibhho moserin | akton (30OC6HSL)veak,ar ak bi
1981) . VAI bi yosentezinin, pozitif feedba



kodl andeéej é iyl bilinmektedir. Bakteriyel p

ortamda daha ntyrcksyekn!| Rodsa VAI mol ek¢l | er i
a-maktadeér . Bu veimyRI| genoil elag lakénidaki et kil
operonunun transkripsiyonunu sajl amaktadeér
taraf éndan l vs QP enbti Koasdpam@rylbfimyhas g°r ¢ny
gel mektedir. Dijer yandan, d¢Kék h¢cre )
konsant r asveloxhgerderintaktiee x ek i - i n ywlusferagzi z kal n
kodl anamamaktadeéer .

Yéeéksek seviyelerdeki b a ktteéerr i i -pio,p ¢tl @arslyem
alemler araseé etkilekim i-in QS sivdemini 1
di f ¢pdeabi | en ki myasal sinyal mol eke¢l | er i
salgeéel anmaktadeér. I - () Giam negahfa Mad k tt earniélmd ra ntma
kul l anél maHtdlex Aei &n Homo s eN-a-ni Ueaekntniik; L homo

| akt o@dllFlpr éX 1 i) Gram pozitif bakteriler ar @
Ot oi nd¢ k1 eoAlIR);i(iil) @ranppbztitvé Ggamnegai f bakteri |l erin

- hem de tg¢rl oer ar as en ©iolientdRpakit@ki+2) i sajl :
bil di r(Jayaramakve Wood, 2008;Rutherfordve Bassler, 2012Gargve ark.,

2019 . QS sistemi, QS reg¢l asyonundan sor uml u
sinyal sentaz enzimleedenlreesepttdjrd epat ajeagr

virg¢glans faktorl evebniyofahnmi il waktuimiu ndii Qé&n ii r
d ¢ z e n lvesTian, 2012).

Gramnegati f bakteriler, LuxIl /R tipi QS si
sistemi, Al "l ar ol arak a-i/ homoserin | aktoc
Luxl-t i pi ot oi ndy¢ kd LeyRit d ipi srelregasreiplt @r ér gkt edi r .
reseptrler, Al"lar ile etkilekxime girerek,
déezenl eyi ci pr ot e i ve TraRegibé fueRdip proteinleru Al'lRr, LasR
ol madan ol dukeda¢ kk,&r ahr¢slcénzieduéydog uAl " | ar én kon:
oranteéel e ol gSmatkve ark.ck 20 Q8) . H¢ececre yojunl
konsantrasyonu da arteebu bi ri kmi Kk AHL' |l er LuxR resept
LuxR-AHL kompl eks stabil i zalsuyReArlukorapleksialgili a - ar . |

promot®°r b°lepk¥a& xjalj@&négrenl erin eksepresyon
Bassler, 2016).



AHL mol ekg¢l l erinin sadece bakt ere he¢gcecre

AHL' nin belirl:i eki k ssivin yeelllearii edldaer aekdiil K
belirtilmiktir. QS sisteminin d¢gzenkenmesi
bu sinyallerin pop¢lasyon yojunlujuna bajl

birikmesi gerekir. Bu nedenle, QS sistemleri AHL ntofir i zasyonu [
dejerlendirilebil mektedirrl amQsS tmedkawnii zpnmaké o
czerinde en yojun -alékélan hedefl erden bi
el zem ol mabdagzjée nvdiarn, | ans f akt °irel @rziim bvierrldii K ti ¢
QS sistemi hedef al énmakt aweantbiyotiBdirgntirenc e, s e -
ortaya -ekéekeé séeneéerlandérel erken, bakteriy
(LaSarreve Federle, 2013). Bu nedenle, QS sistemlemned a hal e, anti bi yot.

ortayaveyakekemanégéné °nlemek i-in umut verici
(Defoirdt, 2018) . QS sistemine m¢gdahale ed
olabilirves i ny al mol ek¢lly, mMolyelkeghtegitasémygaveya
inhibit°rleri veya agoni-bgdreeiilodtairmaikmi x4 ree
akamal aréné hedef al abil mektedir.
P.aeruginosdbi yof il m formunun ol ukumunun dg¢zer
dayanmakd ér ancak esas ol arak salt -ojunluk al

(Quorum SensingQS) 6 g°rev al makwald 8015).( Rasamiravaka

1.3.Pseudomonas aeruginodda k k énda Genel Bil giler

Pseudomonas aerugingsa ol duk - a invazi v, tveksi jeni
dokulara adaptelabilen Gram negatif bir bakteridiSfrivastavave ark., 2018 WHO,
2018). Pn° mwetizel I i kl e kan vwaleax@meée, b°dmogar endled
ol mak ¢zere -ekveybanélknyaekal gpahan Paygén n
aeruginose nf eksi yonl aré bajéekekl éjé baskeél anmécx
kanser veya Al DS hastal arénda veya uzun
kull ananl ar da o r riseoly ae ark.g ROOE KWHOd 2018).BU D
enfeksiyonl ar én, °zelli kl e KF hastal ar énda
mortaltevemor bi di te oranl arénén ana nedveni bivyc
Boi sr am®R. ae2uQifo®ah) ér sat - & bir patojen ol up, |
porinleri, gefbfi lywox i p onompod lukruéemu nedeni yl e Dbir
di r e n --hepatifGaktarikerden biridir (Smitveark., 2017)Ant i bi yoti kl er i n



veyanl ek ol abrakt &ril ll ame mégr ké verilen savacxkt

a-an -okl uP.iadruginoss dk r amehén gel i kKivearkn,i artte
2018). P. aeruginosas uk |l ar énéeén aminoglikozit|l\er, sef a
karbapenemle dahi l ol mak iczere bir-ok antibiy

-al exmal ar da bi |l di r iamgiva ark.,r2019).20 d 0 d hyaé&lyég n d a(
kar bapenePnaemdginosesrnu-klliaDgnya Sajl ék ¥rge¢te (WHC

olarak yeni tedavilereintia- duyan patojenler arasénda kri

(Tacconellive ark., 2018; WHO, 2018 Bu b aj | amda, enf eWesi yonl a

tedavi s wveail tiem nyagnif stratejilerin belirl enme
1.3.1.Morfolojisi veGenel¥ z el | i kIl er i

Gram negatif bir bakteri olaR. aeruginosa51 . 0 Om en vge5bi k| i ] i n
Om boy uzuDliu] yaddd e basilfvayd kokotmsil marfoidiraedir.
Opti mal cremevegBemk| € i 3% AGr shirbaktarid. Nonf er
Tek bir kutbunda bulunard adet flagella s € harekee edebilmekteditMikroskop
objektifi a | t @enellidlet ek ol ar ak, bazen de u- uca ek
g%zI|l enebi P neerkginesd n € n en karakteristik °czel
Apiyosiyanino i simli yeki |l r e n kdiyorubipi g ment |
( k é rkah@eredgi) piyoverdin (fluoressens a r @) piyomelanin (siyah) gibi

pigment er o | u Kk (Perveak.R018;Brévn ve ark.,2012)

1.3.2.Pseudomonas aeruginoldS Mekani zmal ar é

P.aeruginosa t ¢rl er araseé iletikim i-in hiyer
sistemine sahiptir: Lasl/Las® Rhll/RhIR sistemleri (Pesaie ark., 1997), PqsABCDE
PgsR sistem{Dubernve Diggle, 2008)ve AmbBCDE IgsR sistemi (Leee ark., 2013).
Her sistemin kend() 3-okdododekahoil -hamosera kakt@nd-3 r :
oksoC12HSL), (i) N-b ¢t anoi | h o moHSe)r(iii) r2-helptkXhidroksi4-( C 4
kinolon (Pseudomonas kinolon sinyaliPQS )ve (iv) 2-(2-hidroksifenil)tiyazol4-
karbaldehid (IQS) (Lee#e Zhang, 2015)N-(3-oksododekanoil) homoserin laktonu- (3
oksoCl2H S L OdDHL) , Las| sentaz tatafadd&n?°se
LasR resept°r ¢ welash pritdan rasBackastaz,datkalin protesz
ekzotoksin A gibi virg¢glans genlerin transkr

Rhl sistemi Rhll, RhIRreo t o i n d ¢ k t-Butanoithbnsseankakidhu (G4
HSL, BHL)i - er me kK {H&Sd i r¢.r e€4 mi ramnol i pid, pi yosi



siyaalgerktinl erin ¢gretimini teti kl emektedir.
Pseudomonaguinolone sinyal (pgs) sistemi, PgsR, pqsABCRIHAB operonu,

pgsH ve si ny al mo | e k-glkilH4-B r n o lool @)raarké- € me kt edi r .
sisteminin, piyosiyanin, lektive r amnol i pi dl erin ekspresyonun
bildirilmiktir.

Son ydliltaerrdaat,s r d ek r d-¢anlcéék mailrar@&R si st emi |
g°stervelsmiskteinti nin fostvatselksiskiriesi agit@inda
bil di r i lvearkk2013yPapenfafeBassler, 2016). Igs sisteminin sinyal olarak
2-(2-hidroksifenil}tiyazol4-karbaldehick ul | andéj & bwéark, 2015).] mi Kt i r

Bu sistemler kasnkghsé&nda ehilLyaesrld rRkiirfdien ie i
Lasl/ LasR sistemi dijer t ¢ ve PgsABCDEIPGSR € mi d¢
sisteml eri bvé Prgbsi AB O E /dP.gzseR Iseirst emi ni d¢zenl

sistemidir. Bu sisteml|lekunau,r éicmm¢¢medtiel dietne , k
antibiyotik direnci e 11 gildi - eerark.f | i gen
2013).

N-(3-oksododekanoi)-homoserin lakton (30CiRSL ) , LasR ile etk
girdijinde, | asl sent aaz] & ada nieenldrek@DCLZ kzteir e b
HSL ¢retimine -30Ch2dlStL ackéoOmpl easR ayrveca r hl |
pgsABCDE genlerini pozitif ol ar ak d¢zenl e
bakl at é&rbutandilrhbnidserin lakton (GH S L ) i lrme egikn diejkiinde i
virg¢glans fakeBiryefilhmeeoletkwmmu i -i nveger ekl i
edilmektedir (Ericksowe ark., 2002 Scoffoneveark., 2019 . ( keki | 1. 1)

P.aeruginosaed i J er Dbir-ok patojenin, virg¢glans

ile d¢zenledi klerinin detaylé olarak g°%ste

(Williams, 2017; Defoirdt, 2018; Deryabi n,
engelleyerek big f i | m olwexumyghans fakt°rlerin ¢retir
azaltelabilecefji or t ameyak., H01i8;nBuakckmane Caenye, ( OO0 L 0o u |
2015; Scoffoneve ar k . 2019) . Gel eneksel antibiyot.i
(QSl'lar) bakterié r i °l d¢r mez, bunun yerine sadece b
getirirvebakt eri |l erin diren- k aeak n261F)l Bunedemlé, engel

QS sistemine m¢gdahal e, P°argdinosakll ee m¢gpdkd due |lielda

uygulanadir vep ot ansi yel bir alternatif yakl akém



2013) . Sonu- ol ar ak, QS sistemine m¢gdahal e

konak-é& savunmavekneikraenn xemak amrm€ad aduyarl el ] én
(Bjarnshot ve Givskov, 2007).

keki IP.adrughosadQS mekani zmaeeg@&ny olegl |ISeffogevcen | ar & (
ark., 2019) (OdDHL, N-(3-oxododecanoyl) Homoserin lakton; BHIN-butyryl-L-
homoserin lakton; PQ®seudomonakinolon sinyali).

O
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(o] N o /Z{/\ |

W o

(e} O
BHL PQS

oH s7 o
OdDHL 1QS

keki IP.adrugifossQS mekani zmasénda g°r&cofformean siny
ark., 2019)



1.3.3.Pseudomonas aeruginoéad a Bi yof i |l m For mu

Biyofilm olukumu, organize bakteri toplu
bi yoti k veya abiyotik y¢zeylere tutunarak e
boyutl u sonsuz bir d°ngditpick, 200D;Dey Veark., 2002;

2020). Bi yof il m ol ukumu, var ol an t-80m0 i midler o b i
belirleyici fakt©°r ol ar ak vearke 199%Henhtzmiee d¢ K ¢ n
ark., 2005).

P.aeruginosdbi yof il m formunun ol ukumunun d¢zer

dayanmaktader ancak esas -dSarm&k amndlztmas o] u
oy n a ma kRasardirawakave ark., 2015).Bi yof i | m ové bakterilertnn u n
il eti kiminin engellenebil mesi QS mekani zmas
(Christiaenve ark., 2014).P. aeruginosé d a oedfgawrk | él akmék bi yof il
ol ukumuna katkéda bul un-aasR, RRIRhIR v&aPQsQS s i st «
bul unmakt a delglewgkid 2000KStoere arkt, 2012; Kange ark., 2018).
P.aeruginosada g rfegdlkat ©r | er i ni (Bauewveakd 2082). - ok - €
PqsABCDE/ PgsR svestgmnnbnyokatamtkeéin ol ukumu

matri ks bil exkeni ol an h¢gcre deéevak,D00Z (eDNA)
AllesenHolm ve ark., 2006)ve bi yof i | m ol uk u muweanfeksiyjorol oni z a

ol ukumunu avkbLééBagi hiecRhAektinl eri mearky et i mi ni
1997;LleeveZhang, 2015) bildirilmiktirlLu®Rdbhhmd,/ Rhl
konajén bajéekeéekl &k vebgicyroeflielrm ndei skpaerrksé ytoonlue riz

ramnolipidlerin ekspresyonunu kontrol etmektedir (Daveyark., 2003; Lequettee

Greenberg, 2005; Jenseear k. , 200 7)) . P.Bawgisosdsybfiémberindey r € ¢ a

toksi k nitrik oksivaarkhb2015). k mesi ni ©°nl er (Ciof
P.aeruginosb akteri sinin biyofilm yakam d°ngg¢s

meydana gel mektedir (kekil 1.3):

i. 1. Akamada, pl anktoni k bakterilerirn bg¢yeén

yézeye tersinir tutunmaseéywdga rhaxkdl®anre.kK ¢Bn,
bir bajl anma olup bu sayede mikroorgani
bajl anabil mekte veya ayreéelabil mektedir.
i. 2. Akamada, mi kroorgani zmal ar é¢(PS)ekzopol

mi krokol oniberiodbriguwegmsegk tutunma ger - e



ii. 3. Akama#daokoloniler heéezla -wpakFrbeakr ghy
kol oni ze edi |l memi k al anl ara yayeéeleéerl ar

iv. 4. Akamada, yézey czerindekml atr¢gam ykaoyléd réir
ger -ekl exir.

v. 5. Akamada, bakteriler sesil yapvéedan ay |
kol onize etmek amacéyl a pl ankvteark,i k hal d
2003; Karatarve Watnick, 2009).

< e ey, W

Stage I Stage IT \\ Stage 111 \ A Stage IV

25um

EPS
- Bacteria

keki IP.abrughosaQS mekani zmademen kikgenaiklambahkéKk
( P ®Rasamirayakaeark,205).1) Pl ankt oni k bakterinin abiy
2)H¢crelerin ygzeye geri dePn¢gkegmsegz ol arak
4) Mi kr okol omielkeroIng ulnd yakkyma s é , 5) Far k1l é b o
ol ukturul mak ¢zere planktoni k hg¢gcrelerin bi
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1.4.In siliko - Bilgisayar DestekliK| a- Tadakl améml ar

He s a p Ivabitgesdya@r destekli | a iflerik,e ki | vegekekftirme sg¢re
hézl|l anvdeekaormadkmi k|l ekt i rmek i -1 nmeaekrka |m® |ba k¢ Ist
keée-¢ek mol ekl bilgilerinin mevcudiyetindeki
kekfi gewei k betegledifikki | mesi nde hemen hemen h
-apta uy g tld henfmé « ta&ee.dnd amal a ma, ol aywve m¢ Kt e
optimizasyonwek | i ni k °ncesi testleri i-eren ikK akeée
farmakofor modellemee haritalama, de novats ar &€ meé , mol ek¢l er benze
vesekans tabanl é& sanal tarama gi bi hesapl a
gel i Kkt i r-Yahgmeari 20¥2). ( Ou

Kl a- tasar é méveh ebd egffo |l mqg li &kk ¢ylalpeeneatzegmel al é
il ae-l igtiril mesi i -in izl enen adémlareéen to
i -eriisvitodaboratuvar - aliresdHikoylaai érbérd gy smgmada
y°nt evmhesapl amal arén Kkull anél masé, yeni ne
oynayarak il a- gel i kteimame ysgr dkalzamitliBd es a7 & man
2012.Moder n il a- -kgend Veyapbtehppodbeéeéhn kenet | e me, I
da etkin olduju d¢gkegneglen metabolitkn, bir
onu °1| - mekeeil eiknn roskialt i k et kil exkimler kull a
tahmin et mede ©9Knleaml| it absiarr énoél n doay nialrk adeé mén,

ya da hastaléktan Kkorunmak i -in temafi yicehe
g°r ¢ | mdlbdrgevel Schireiber, 1998till,2012.Bu hedef |l er de genel |
vecudundaki ya da hastal éja sebep ol an mik
Di kkat edi | mesi ger ekl i nokt a, dojru prote
ol arak belirlenmik protaek namdagyylamachhkh- motE
modern uygulamasé bil gi sawiabi ygirdayay| de gke
tasaréméo olarak isimlendiril mektedir. Kul |
mol ek¢l er kenetl enme (ynorlecwtl vegrial,c eMD)h gy a ma
(sanal tar ama, virtual screening vee ) yer
yeéereéetel ebil mesi i -1 n, i hgi | mol ek¢l | erden
yapésénéen bil i nimelkat ekenri &kH mea k tna dve proteim r - ok pr

ésé
l i gand kompl eksinin det ayl e yapél aréeneéen é
g°r ¢ | meldrgeve Schreiber, 1998Jengveark., 2011 Hill, 2012).
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1980"' Il erden bu yana,ashirlégnésnay a(rC AdDdy t edkel s

bil gisayar teknolojileri Il a- keiCAOD s ¢reci
tekni kl er i t emel ol ar ak é - nedenden dol ay
optimizasyonuve y e n i bil eki k|l erin btiars alr ednef. iS-ainmml b &

kapasitesi arackterel arak twedhy ak bbilrekbh ikl e itk

s e-veihvitot est i -in °nerilir; ama- deneysel ol
azal tarak yeni i lramdkatreern. i GAbE'tn iomr ainkéinnéc iaru
aktivite i li kKkisinin rasyonell exktiril mesiy
optimizasyonudur . Bajlanma i -in anahtar el
yeni bil eki kl er iSaimasca208). e mé denenebilir (
CADD y°ntemleri, hedevei sytaiprecha&mé nnae vizaujdli &
|l igand eswpape dd4d891 €& (SB) ol arve&k,2084.ef |l andée
CADD -er-evesinde, yapé bazl é il eksikset asar én
Protein Ver.i Bankasé' ndaki homol oj i model |
deneysel olarak -°z¢lm¢gk yapélarén -ok ol m
ve ark.,, 20@). SBDD, hedef yapeéneén bil gisinin, I
tamaml ayéceéel ékl arénén ar acéeéel ék veeptinize] i -0 n

et meye yardémceé ol abil ecejveDil?1®%7) Ligamda dayan
bajl anma modtnewvebnag | taanhmmai ns ¢a e- 1 er i ni yor uml
l i gandl aré bireyselvd®enketrinrenke ki, - vely hddejleezrel iedtinme
yeni hesaplama tekni kl er gel i ktirmek i-1n

Moro, 2018) .t arsagpréé méa,z | ggelid me k s gdd ayh®an tdegmeg, kg °

mal i yetl i ol duju i-in ila- kekfinde ©°nemld.i
vey apésal -al exmal ar, gel ece kefeékris aitl as-a Jkleakniéi
(Batoolveark., 2019).

KI a- kexkif s¢recinde, terap°tik hedef |
il a-1laréen gelixktiril mesi mer kezi °neme sahi
tanéml ama, deneysel yé¢ksek veriml imat ar ama
al @xcpéahal edeear(kChengyy012) . Hedef tanéml amada
piyasaya s¢r¢gl mesine kadar tipik bir il a-
800 milyon dolarl ek maliyetl e veak,208] a kada:
Lavecchiave D i Giovanni , 2013) . Bununla birlikte,
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farkl é& akamal aréndaki yakanan bakareéesézl ekl
azal ma kaydedi VeGiextcihn a( L 2Wd &g hi &K aosnéany | 220 1 8"
ila-1larén geliktirilmesinde toplam maliyet:]
20152016 d°neminde FDA tarafeéendan onayl anan
mi |l yon dol ar ol arvadk., p0&8). Bunederlengeleneksdt a { Mb e Kk e f
y°ntemlerinde yakanan k és évelgaenmailka r € m e k tertukm

hesaplama alternatifleriyle akél masé °nem Kk

Gel eneksel il a- kekif y°nteminin (klasi§k
tasar éweaek enndcmilktir . Akéelcé ila- tasarém y?©°r
bilinir. Bu y°ntemde, i | kvebdupbteinldr@abasdnrapr ot e i
keée-¢k mol ekl k¢t éephanel eri ni n veAlmthomyy masé i -

2011). Biyomd e k ¢ | er spektroskopik yapée belirl em
birl i kt eve nyoal peeks¢alle r biyolojide -arpece il e
y°ntemlerle, 100.000"den fazla proteinin ¢-
vear k., nx0In5)Genkbom Pr oj esebniiynoitnd mamlaanrkd £€ ¢
yakanan il erl emel er, -ok sayéda hedef pr ot
hezené artérmexkteér (Anderson, 2003).

Mol ek ¢l er kenetl enme (docki ng)syonunol ek ¢ |

tekniji dGaciavd #rlada 2016) . Bu teknik, hedef
l i gandl ar én y ¢ ksek d we] br aujl lukd ma s ke o nif aok kméars d/
saj] | amakt adecark, 004 Meadueeark., 2011).Bu y° nt e m, bir I
bajl aguneb ippo kKompl eksin stabilitesi i -in mol ¢
mol ek¢l er ol ayl aré i nceveHOmEHr0).i -in uygul anab
Kl a- kekfi hala (i) sanal tarama y°nteml
kemogenomihr éalgekmatir mek, (i i) hees apl amal
sayésene arteéer mak, (iv) -oklu hedefl. il a-
i -in al gorit meel (awié) gkdhaxtiirnymekpot avesi yel ¢
optimizadgdydgreu ii-lign |l i i-kal eyapnak §ail zarlukladar é y | a
karkél akmaktadeéer . Bil gi sayar destekl: yape
ayrel maz bir par -asédeéer . Bil gisayar dest e
kombinasyon hal i neValeavwedrk, Dbl abi |l ir (L-pez
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15.LikenlerHakkénda Genel Bilgiler

Knsanlarla bitkiler araseéndaki i kki | et
yer dalneon iftkenoloji o | ikenler ile insanlar a
(Brodoveark.,2001)D¢nyadaki !l t pshari | i kenleri teéep, g
vedi Jjer Dbir-ok nedenle -exitli ama-I|lar i -1n
l'i kenl er gel eneksel ila-1laréen temelinde ye
bir-ok | i keeyea Idath@al deaj € ilsitt erat ¢rde bil dir

i nfekwigPkamatuar hastal ékl ara karwe et kil
Clair, 2013; Crawford, 2019Avrupa, Hindistarve¢ i n gi bi d¢gnyanén fark
likenleringel eneksehalkhkéncagazam®mith @921), Llano (1%B),

Richardson (1974), Sharnof2@01), Upreti ve Chatterjee (2007), Malhotrae ark.

(2008), Wang(2013), ¢ o b a n¥ 3 ¥ iuj i(20k6) Crawford (2019)ve G°® k al s én
(2019t ar aflé@arndcamt ¢r e -deekriltelnimiakrtaikrt.é rBvaklialri t ed
di kkate al éndeéej énda, l i kenl er hakkeéndaki

aktarél mal édeéer .

Likenler mikobiyont (mantarvef ot obi yont (yexkillenal g vey
birl i ktelif]Ji Il e ol ukan si mbi vy cimbyktk or gani z
ili kki de, algler fotosentez yoluyla mantar

olarak alg partnerini desteklemektedir (Nash, 19884 or gani z nyaadkaaane n do
alanl ar e, -ekKi t cojrafi b°l gel erde (kutu
dajJvearopi kal veya él éeéman ormanlar) yer al an
(substrat) kayal ar ,vetaprkuaotabiln (Bhiatchakyyaleank.; n kabu
2016).Li kenl er , ayrecebmebal gi pl asmnhislan gameé mé
-ekKi tli ye¢zeylerde gelikebilme ©°zellifji go° s
az %8' i iczerine yayeéel ek vgeékbobkeomektaeé@disendan
mantarl ara ev sahi pl ivgyienyiapdnog ayle t¢gerngenjliere ns d
bir vyol hal i ne gelaNikrtmarl a(, B a2l0als4u)b.r aBwa na ragia r
mol ek ¢ | ajerl ekl e -0k sadyiékdaer s @eklemd ebr¢y y mé& t
sahi pl er dve Farkas,M010)n ISken maddeleri veya liken asitleri olarak da

adl andéreéel an bu metvadiojlert lgkanelkk zgr ga il 2mg |
cretil emedi i l i teratg¢rde y etr a raalf neankdtaand € 1Ir i. k

tallusunun y¢gzeyine salgeéelanan | i ken madde
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oksidatif stres gibi akér e Kk o(Shuklavesarka kar Kk é
2016) . Bir-ok -evresel fakt zemi hdkert e 5 a
Alifatik, sikloalifatik, aromatikvet er peni k b #llOe kK ilkd zzen (Ka0r.uL aj
%30" u kadar )1 05:mthdde ny afkd zdkeadel mekakohtnaddesieai a i t

tanémlamak i1 -in gel i kKmiég Man\elBarkas, 2010Arie k ni k| e
veark., 2015.
Li kenl erin metabolizma ¢reéengeég ol aveak ¢r et

bu metabolitlerinantibakteriyel (Pathakve ark., 2015; Gunasekarare ark., 2016;
Shresthaveark., 2016; Savalee ark., 2016; Orane ark., 2016; Xwe ark., 2016), anti
QS ( G°\eark.,s2@18), antbiyofilm (Nithyanandve ark., 2015a; Nithyanande
ark., 2015b), amntoksidan (Emserve ark., 2016; Xuve ark., 2016), antt ¢ m° r a |

( ¥ z e nve @rk., 2013; Schinkovitxe ark., 2014; Yangrzea r k . 2015; Stud
Srokave ark., 2016;), antviral (Guovear k., 2008), bit ki vdb¢gy¢me |
ark., 2013; Kalinowskave ark., 2015), antherbivor (Emserve ark., 2012), enzim

i nhi Wainve€ark¢2016;Saeeckar k., 2016), n°Moriamowet ekt i f
ar k. , 2015) gi bi birden -o0ok -exitl:i et ki nl
ekolojik indikat©°r olarak kull anéltadbddrece] i
(Beckettve ark., 2013; Shuklaea r k . 2016) . Literate¢rde yer
UV,NMR, FTIRvebenz er i -ekKi tli ki myasal testl er ku
l' i kenlerin i-erdikIl eri s ekvearkd20t4; Latkowvskdb ol i t | e
ve ark., 2015; Le Pogarve ark., 2015; Live ark., 2015; Komatye ark., 2016). Liken

sekonder metabolitlerinin vitro ve in vivo t ok si k et kil eri -eKkit

bil diri |l mekveakd 20d4; RoRe &, RO46). a

D¢nya genelinde yakl akeehuBd0Daboed hakéenkekg
Téeérk |Tiken mi kot aseéewed gr K,a yTa e tkvi )ybed' xdéeiktii K d o h
terl erinin kabmyad alj ikki lagkkkiimii t el eri daha ©°nc
ve ark., 2004; Gulluceve ark., 2006; Coskunea r k . 2015earkg 2006a noj | u
Sesalve ark., 2016; Yangyea r k . 2018) , t erdaep etrillengotr ane ki

daha ayréentélé -al ékmalara i htiya- vardeéer.
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1.5.1.PeltigegraHa k k eénda Genel Bil giler

Peltigera c i n s i Lecanoral es takéménda Pel tig
Ascomycota mant abPeltigerat o€l erier mekaoeldukl a topr
epifitik veya epilitik yosunlleaa-, ékdramaknd laa ne
habitatlardave ant r opoj eni k et kinin d¢ Kykdogladuj u &
habitatl ar d #&eltigezat i¢ kK hemlrortalardaycoas,unl u or man yol |
kenar |l ar é& vQlagomiavdd] Jedani ken te¢egrleriyle t o]
alanl aréné i kgal eden eve®°yalbbekl éi Bear é ot
antropojeni k etkil erde, blkasyka&lnardaladuj-uath®lkd e
toprakvey osunl ar@%Y ivapek.j 2015 Tal |l uslwer 6] ol ublzdur
€l éman ormanl ardegll geki (¢ hbabet aemhrda topr
gor ¢l ¢ rveartkR 1902)Relsgeracins i ne ait | i ken ol uktur an
folioz, subfruti kozvelnd Paflideatr &r li é rei kairya&kn eb a k
( Nostoc), bazélaréda birincil fotobiyont ol
(T ¢ wdark.,2015.Azotba k é méndan zengin tar €Reltigetaan!| ar én

t¢e¢rlerinin daha k¢g-¢k tallus yapésé g°9stere
Bu alanlarda,P. caninave P. rufescengy i b i yéksek ekolojik tol e
y ay g é n dveark.,, ROIQ)Religerac i nsi , 34' ¢n¢n Avrupa'da o

(Miadlikowskave Lutzoni, 2004) sahip kozmopolit bir liken cinsidir (Wegark., 2009).

Peltigerat ¢ r | er i nairnaltaaréi,htiedryar bozukl ukl ar én
vekuduzu tedavi et mek i -in kuNediwekKaded,e] & | it
1996; Moerman, 1998Brodo ve ark., 2001).P. apthosai s e © kesindanti}, &t
tedavisind&k u | | a n é | nrL&amof 1844; Varitaeld58)z

Peltigera horizontalis(Hudson) Baumg/Peltigeraceaef ami | yasBna ai tt
horizontalis i n t ébbi ama-|larfazla bkayédavrmdeej @t it
biyoaktiviteleriileilgilil i t e r- aotkk ragze b kI a n maPkhorazaht@alisve P.

praetextatal i k en t gldel eglileri- re k & 1t Igrih kolinesteraz aktivite, anti
bakteriyel,antrgenotoksikve antro k si dan Pizteéd atkd rad & Bklana e kK i t |

i ncel e(Nademitve ark., 205 ; St oyean.p2020] P. horizontalin

tenuiorin, metil gyrophate, gyrophoric acid, (6appan6,22 diol, (6a, 7a)-hopan

6,7,22triolvet anéml anamayan terpenoi dl dteratgidbei ik
bildirilmi k(Lumlbschve ark., 2004).
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Peltigerac i n s i l'i ken te¢grlerinin gewied enil jair ak
heng¢z i -eriji a-€ej]a -ékar el amameék sekond
bildiriimektedir (Weive ark. 2009).

1.6.Endolikenik FunguslarHa k k énda Genel Bil giler

Li kenl erin tallusl aréenda mi Kobi yont y a
al maktadér . Bu mi krofungusl ara AEBL&ol i keni
liken tallusy apéesénéeknesménda asemptomati k ol ar ak
grupl ar évd ark., 2qQl®S3usyanarayanane ark., 2017. ELF o6l er , bit kil
yakayan endofitlikk mahsgtaed enie ik taleidiemizlieen t ¢rl e
edil en ELFebdielredne nd ocejladle bi | ek i kvéfearr,k |yée nyi a pyéaspe
sénéflarée temsil igdern mei podlatnisfi yred tbaabral iitl lee
yeéllarda ELF °rnekl eri benzersiz il a- mol ek

yenid o] al kaynakl ar ol ar ak ©° weark;20;Bapatceadér | ar

ark., 20200)ELF 61l erin et kil mo | e keialrlke réil airlék t alr arf
2007 vyeéel énda s ap veark D0/t Sonl0yY €lar ahagdima ELFOI
sekonder met abolitlerin i1k k ez bildiril me

ger - ek | akademikyiayeénn | ar ére Kk s groesk ek idliajrad- .eX 6 tae
g°r ¢l mekt gwRaa, 20Ke !l | og

60

== Articles

== Compounds
50
40
30
20
10

;%
ﬂ,’f’ \
////

2007 2008 2009 2010 2011 2012 2013 2014 2015

kekilSoln. 420 vyel i - elgligyayna@m!| aEnLaFnd | ma keai Il eel er i |

ELFOI ye nie ni zmelalkolitldr &4llagd ve Raja, 2017).
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ELF taraféendan ¢retilen biyoaktif met ab
k°ken al maktadeéer. St erpeipdliagrd ,erki rksralnaro,nl taer
kromenonl ar vb. dahi | ol mak ¢zere farkleée ki
¢, r et me k(Siglave ark.,017) ELF metabolitlerinin de vy
gibi, antikanser,antiroksidan,antiviral, anttbakteriyel, antfungal antigenotoksik,
antrmutajenik i | t i h a p-hepatoksive antcAlzheimargibit ok gemri k| i
farmokolojik biyoaktivite® z el | i &ipbr r sekender met avieo | it I -
cretti klitaatir dkei lygirs ia | nvaakkt, 2086 MuggjaB arko, 2046
Kellogg ve Raja, 2017 Suryanarayanave Thirunayukkarasu, 2017).

ELF ©°rnekl eri niveng ¢i--ler dhiknhyearsialdkasri,z son

bi yomedi kal i | a-1 aarr éanl adni ekeldaatklii ¢ i dermdi knti € r -mealkc e
(Singhve ark., 2017).30'dan fazla ELFi - er di k| er i sekonder met al
arakteéerél mékteéer . ELR&blsideenbuhetnamo skiiknloinkl &
mi kropl ara k aegxe- leg ksiltiotookdsuijku ©zel I i kIl er e

i -erdi kleri bhertnade ma ¢vedntgkbnser akiivibekesahig a n
ol dukl ar & g° s tveRajal 2017xSinglve ark.,ke1l7)| Begzer olarak,

kinonlarveh et er osi kl i k bil exki kl er gi bi ELF' |l er de
ve antibakteriyel aktiviteyevey i ne f enol i k bil exki klerin ant
ol duju g°stervbmkkti 20AYyrawalF' |l erin dijer
ar as é nvilah anginntfil amat uar , u. V. koruyucu, Ab42
veanttAlzhe i mer ©°zel Il i kl er i ni n eark,R0ld; Cimoninob i | di r i

veark., 2019).

Hastal é@&ja neden ol an mikroorgani zmal ar éi

artmaktadeéer, bu da mevcut antibiyotikl erin
Arakt ér maceéel-lmaktidrgiielr i miil eanitkl er ol abil ece
doj al cré¢nlere dojru dejiktirdi k-e, bi yoak

mantar|l arén farmakol ojik ©°neveiGt Flju30r). at ¢r de
Ancak, ELFO6I1 ervemebalbohbktieiitelrerine araxkté
nedenl e, deadala toksik hamtibiydtiklere alternatif olabilecek biyoaktif

bil ekiklerin ¢retiminde endoll Renmirlkaktmantay

i htiya- vardér.
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Tez - al églaba brgopwlodean olanvegi der ek art ek g°9ster e

encine kar kegeylanldemca&l greabi |-haegiml er kekf e
In siliko analizler sonucund#eltigerac i n s i | i k P.naerugiposd er i ni n
czerinde potansiyel QS| °czellivete ol al
-al ékmamézda bu | i ken te¢grl eri terci h edi
Artvin-Bo r veBarsaK e st el bPélgeeisgeda&nci nsi | i ken

mor folrojt &gyitrgl eri vegeér aReltigekaahorizonthlimi K

Peltigera spve Peltigera praetextath i ken et deklkdri mi Kkt i r .

El de edil en l' i kenl erin tall us yapél ar €
endol i keni k fungusl ar (¥®kE)tigeel edebml et
ELF ©°rneklerininvemcr-fiaclioph&sikygramal er i

edi | mi ktir.
Kzol e gditlpercreledk | en ELFOIl eri n58H% o0omi k DN
gen b°l gesi PZR metoduyl a -ojaltel méekteér

El de edilen gen b°l gesiyle movee&rgil elri di :z

bi yoinformatik programl ar é kKulinleanél ar ak

ger-eklextirilmiktir.

Likenlerin nHekzanve ELF 61l erin et il aset at ozt oer
konsantrasyon oranlarénda -°zeltil eri h a
¥z ¢t IP.eaeryginosaP AO 1 CECT4122 SuUKuU iszerinde

bakteriyelve antibiyofim % i nhi bi syon et ki nl ikl er i n
¥ z ¢ t P. @aruginosalasB-gfp, rhlA-gfp ve pgsAgfpbi yoseuwmwslPar é il e
uygulanarakartDS % i nhi bi syon et kinl ikl eri i nce
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2. MATERYAL veY¥ NTEM

2.1.Materyal
2.1.1.In siliko:
21.1.1Ku | | aGileatlaa n
Bu tez - anlsiBkeimalseémlidear i n ger -eklexktirilebi

g ¢ Cc ¢ n ek iskaihsiepl bveDu rbd d jgé lpaaliy@a ka i tk | e miari géceén
bilgisayark u | | a n @ntelfRE¢ Gotg&M) i7-9750H 9th Gen, 16GB RAM, 128GB

SSD,1TB HDD, NVIDIA GEFORCE GTX8B504GB; Intel(R) Core(TM) i74.4GHz,

16GB RAM, 128GB SSp

2112Kul | anél an Yazeéel éml ar
1. Schr°dinger Mol ek¢l er Model |l eme
2. MetaCore / MetaDrug

3. CambridgeSoft ChemOffice: ChemBioDraw, ChemBio3D

2113Kul | aneéeBamk avleari é
1. RCSBProtein Data BankRCSBPDB
2. KEGG (Kyoto Encyclopedia of Genes and Genomé®r i t aban é
3. ZINCVeritabane

4. PubChem Veritabaneé

2.1.2.In vitro:
2121Bakt er i Sukl ar é

1. Pseudomonas aeruginoBBAO1 CECT4122 Yabanel Tip (Wild
2. Pseudomonas aeruginosa lag
3. Pseudomonas aeruginosa rhifp

4. Pseudomonas aeruginosa pggi
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2122Kul | anél an S aegKimydgddr z e mel er

1. LB Broth Besyeri (SigmaMerck - Almanyg

2. PD Broth BesiyeriBD - A.B.D.)

3. M9 Minimal Besiyeri (Amresce A.B.D.)

4. ME Broth Besiyeri (BD- A.B.D.)

5. RBC Agar Besiyeri (Merck A.B.D.)

6. SD %4 Agar Besiyeri (MerckA.B.D.)

7. CZ Agar Besiyeri (Merck A.B.D.)

8. Bacto agar (Liofilchem Hollanda)

9. Agar Agar(Sigma- Almanyg

10. Biyoteknolojik agar (HiMedia- Almanya)

11. Nitril Eldiven (Broche-T ¢ r ki y e)

12A1 ¢mi nyum FolYTor KiKyepl ast
13.Port ¢p ¢1Bd mlainyse)n

1l4.Cam Deney T¢plMerki y8)nanson
155 Kapsenberg T¢p -Kaphi ge) Si nanson
16.Bek Alevi

17Ek ¢vyon Cubuk

18Pl atin ¥ze

19. CamBaget

20.Cam Boncuk 1mnfSinanson T gkiye)

21LAyérma Hunisi -0kl yé)Si nanson
22.Cam Huni 100mm (Sinanserm ¢, r ki y e)

23. ki i foli Cam Bal on-TNS2k9i/y3e2) 250 ml

21
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24.Erlen 250ml (Isolab T ¢ r ki y e)
25.Cam kef fvae50@m0mOt okl av Il analkgirlkiiry eQi ke ( Si n:
26. Porsela HavanveHavan Eli (Isolab T ¢ r ki y e)

27.P1 asti k Steril PetTi¢ rkkapyledar € 60mm ( Si nans

(o]l

28.P1 asti k Steril Pet +Ti¢ rkkai pylea)r 90mm (FeératM
29. Polistiren 96 Kuyucuklu Siyah Optik Mikroplaka (Thermo NUN&.B.D.)

30.Pol i stiren 96 K uyplgka Sigrkal Aldrictk Adnfiafhya)f Mi kr o

31. Etil Alkol %96 (Merck- A.B.D.)

32. Aseton (Merck A.B.D.)

33. Etil Asetat (Merck- A.B.D.)

34.n-Hekzan (Merck A.B.D.)

35. Gliserol %8084 (Isolab-T ¢ r ki y e)

36.Di met i | -BMSO MerkksA.BtD.)

37.0. 45 Omé | i WhadmaeKn ¢ i IFi ¢t e e

38.Pi pet Ucu (1001, 1003ABD)2000OI, 100001) (A
39.Quartz Spektrofome t r e K¢evet i {Almaryd Ol ) ( Hel | ma

40. Ultra Saf Su (ddH20)

41.%37 HCI (Merck- A.B.D.)

42.NaOH

43. Gentamisin (DuchefaHollanda)

44Kl or amf eni keT¢ r(BEicyzeac éb ak é

45. Kazamino asitler (BD A.B.D.)

46. Tiyamin (Duchefa Hollanda)

47.Glukoz- (Merck- A.B.D.)
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48.NaCl (Merck- A.B.D.)

49. Kristal Viyole (Sigma Almanya)

500.Taqg DNA Polimeraz (5WABD)) (Thermo Scienti
51.dNTP mix (25mM) (FermentasA.B.D.)

52.MgCI2 (25mM)(Thermo Scientific A.B.D.)

5310 X Buffer PZR Tampon ¢ARER) ti si (Ther mo S
54.Lizozim

55.RNAaz A

56.KCI (Merck- A.B.D.)

57.Tris.HCI (Merck- A.B.D.)

58.EDTA

59.NaOCI (Thermo Scientifie A.B.D.)

60. Laktofenol Pamuk Mavisi

6lL.Kzopropanol -ABIDOO ( Mer ck

62. Kloroform (Merck- A.B.D.)

63.Et i dyum Bromg¢r

2123Kul |l anél an Cihazl ar

1. Cytation3 Multimod Mikroplaka Okuyucu ve G°r ¢nt ¢ 1 ey+4AB.D.): ( Bi oTek

Bakterilerin absorbans, floresavsb i yof i I m °I - ¢mleri 1 -in kul

2. MultifloFX Otomatik Mi kr opl ak a Yékama RABDpPp:anseri
Bakterilerin biyofilm deneyl eri i-in kull

3. BioSpas Ot omat i k Mi kr o p |-AaBEDn): Bekteklgrib at ©r ¢
absorbans, floresange bi yof i I m deneyl er sérasénda i

kul |l amteé& m.

4. Y¢ ksek Kkl emc i | iTayvan):lImy silikoadyeanre y( Aaskuasmma |l ar € n d
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hesapl amal arda kull anél méxkteér .

5. Y¢ ksek Kkl emci |l i -¢Binlhgsilil®e adyearey ( lakrawnad ar € nd

hesapl amal arda kull anéel mexkteér .

6. Axi oLab Al Kaikeskabl E&eiss-Admeakya): ELF °r nekl erin

mor folojik boyanmal aré sonrasé g°r¢é¢nt el en

7. Stemi305 Kamer al & Stereo | kK & JAlmanyla):k tikels k o b u (
°rnekl| eELifmder ol asyovuEL§&Eéras@aldlaer i ni n m o

sptamasénda kull anél méxktér .

8. Derin Dondurucu (VestelT ¢ r k iPyiree), PZR kitlerveDNA ©°r ne-ROl er i ni n

UCobsdaek | anmasé i-in kullanél mexter.

9. Ultra Derin Dondurucu (Esco-Singapur): Suk | €80 8§66 d e uzun ar al

sakl anm&saryda k(ud | anéel mexkt ér .

100.Buzdol abeé-AlfaBya)ehanasr | an@awné klkad €£i yer veer i ni n,
ki myasallarén +4 UC6de muhafazalareée i-in

11. pH Metre (Thermo-A.B.D.): NaOH (Sodyum hidroksitye HCI (Hidroklorik asit)
kull anél ar aleb&smyashétanén pH ayarl amaseén:

12Manyeti k Kar é kAlntanya)cBesiyérigvivsleiSmyasal | arén ot

°ncesi homojeni zasyonunda kull anél méxkteér .

13.Vorteks (Heidolph-Almanya): Se viet édrai kel t¢er | ev@®izngitnl,e rkiinmy .

-al kal anmasénda kull anél méxkteéer .

14.Soj ut mal e Sant r-Bof {Beckmakl ICaulerAaB.D.):X DNA
(deoksiriboweRPKRei(lpbobBsme)az zincirtr reaksi

kull anél méxkteéer.

15.Mi kr o s an trofugéld {Beckvharc CoulterA.B.D.): DNA izolasyonuve

j el den ger. kazaném safhal arénda °rnekl er

16. UV-VIS Spektrofotometre (Beckman CoulterA.B.D.): Sév é bakter.i k¢l t

opti k densitelktwelrlianéal mad ktiarg.nde

17Ul'tra Distile Saf -ABD.): Besiyerg kimyas@WiPZR i por e
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sol ¢syonl arénén hazérl anmasé sérasénda ku

18. Dijital Hassas Terazi (OhausA.B.D.):Kat & ki myasalvedrzeit!| besi y:

tartmak i-in kullanél méxkteéer .

19.0t o k| a vT ¢ rNk;iBgse/grlerininvet ¢ m deney mal zemel eri ni

i Kl eml er i sérasénda kull anél méxkteéer .

200Knk ¢bator -Almdeya)ynBeersti yer |l eri neekmnolepl esuadial

ink¢gbasyonu 1 -in kullanél méxteéer .
21.Mi kr odal ga FAmagya): B(eRshiiylelril pesr i hazérl anmaseé

22.Rot ary Evapor a@lmanya): LikteveEdIFph z ¢t Il eri nin el

kull anél mékteéer .
23.Mi kropipetler (1001, 10001, 30D 1000
Besiyerler , s é v & vé&siénvyea sbaalkltaerr i k¢l t ¢rl erinin ak

24, Agar oz Jel EIl ektr of orABDi): DEHAIZOlpsyomwdPEAR € ( Thet
i Kl eml er i sonucu elvahe ketdairléenré n¢ rtéenslpe rtii nn dvea

25.1 sét mdlkéal &yé c &1 e-SinGapun)l BNA (izBlasgoou deneyleri
safhasénda kull anél méxteér .

26.MagNa Lyser (RocheAlmanya): DNA ©°rnekl erinin fvezi ki p a

homejeni zasyon i kleminde kullanél méxkteéer .

27.,PZR Ter mal D° ng¢-ABED)DhBNMAE (Bmeklaeri nden he
b°l genin PZRinvipgult amadséybaaltéel masénda ku

28.Cl ass || Ayakl & St er ivd EscGK tvawebiagapunKla b i n i ( F
vitro s ¢re-t e uygul amasé yapeéel an tderm deneyl
hazéerl anmasé, ki mpedNAl Pamek|l eaza@i hakmnasan
engell emek i -in kullanél méxkter.

22UV Transil | umi nat-Fransaj: DNAlizblasyonuted® Z Rma tk | e mi

sonucunda olukan ¢reée¢nlerimlUdneckenlekalerend

30.UV G°%r ¢nt ¢l eme -KKsavhiiArgiaen(oGamaed den hedefl ene

kazanémé i-in UV éxkxéktan korunma amacéyl a
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213Besiyerlerinin Hazeérl anmaseée@:
21.3.1Sev e B-éywoggngBroth (LB Broth)
10 g Tripton

5 g Maya °z¢t ¢
5 gNaCl

Toz halinde bulunan LB broth, 20 g tarteé
hacmi 1000 mloéye tamamlanméxkt éer . Ardéndan
steril edi |l mi ktir.

2.1.3.2Se v e B-@®statoyDextrase Broth (PD Broth)
- 4 g Pattaaseés ni kKas
- 20 g Dekstroz

Toz halinde bulunan PD broth, 24 g tarte
hacmi 1000 ml éye tamamlanméxkxteéer. Ardéndan
steri |l edil mixktir.

2.1.3.3S e Migimal Besiyeri- M9 Minimal Medium (M9)
- 10,5 g M9 broth
- 5 g Glukoz
- 5 g Kazamino asitler
- 2mM MgSQ
- 0,1 mM CaC{

LB broth besiyerinin otd | or esansé sebebiyl e ° 1 - ¢ ml ¢
deneyl erde M9 mini mal besiyer.i kul l anél méxk:
tart élmrkakarbidri stil e suda -°9zd¢r ¢l erek ot ok
steril edi |l mi ktir. Ot okl av sonrasénda M9 b

glukoz, kazamino asitler, tiyamin, Mge@@e CaCbe k | e wveson lkacmi steril didistile
suilel000 ml dye tamamlanméebDéeldg/ Bl ysoankOmssau
ol acak «kekil de gentamisin ant vebarky 2002f | i bes
Jakobseweark., 2011).

21.34Kat € B-€lLysogerg/Agar (LB Agar)
- 10 g Tripton
- 5gMaya® z ¢t ¢
- 5gNaCl
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- 16 g Bacto agar

Toz halinde bulunahB brothveBact o agar davelégern agayll ar 2k
bir mi kt ar di stil e suda -0 zde¢r (Alredréenkd alha c m
otoklavda 121 UC6de 15 dakika s¢resince ste

Otoklav i K| e mibesyaids5®ds &JICdy e kna &k aea r sdog] nudtaunl
steril Kartl ar @&teritpéentdra 9%0a pnhna r-éangdé-Ibismbgkuin  mi k
daj et eKlam&koeaskirayne r | e r i kull abazédotapankad amu ha
ed | mi ktir.,

21.35Kat & B-ePstatyDextrose Agar (PD Agar)

- 4 g Patates nikastase
- 20 g Dekstroz
- 16 g Agar agar

Toz halinde bulunan PD broteAgar agar danek@r@steyl taé l2&r
bir mi ktar di stil e suda t-amadnd ranimerkag k& r h a cAAm
otoklavda 121 UC6de 15 dakika s¢resince ste

Ot okl av ikl emi s500n rlaCsoéyned ak abdeasra yséogjnudtdudsl mu

steril kartlar alténda 60 mm -apeéebdlpaki ster
dg et él mékxtéer. Katélakan besiyerleri kullané
edi |l mi ktir.

21.36Kat € B-evalt Bxteact Agar (ME Agar)

- 30 g Malt ekstrat
- 3 g Pepton
- 15 g Agar agar

Toz halinde bulunan ME broveAgar agar dan Kk alarakko@ mé ndan
mi ktar distile suda -°zd¢r ¢l erek hacmi 1000
121 UCb6de 15 dakika s¢resince steril edil mi

Ot okl av ikl emi s500n rUaCsoéyned ak abdeasra yséogjnudtdudl mu
steril Kar t | aérn daal ktié nsdtae r6i0l npne t-raip kl&ng)l ar é n a
daj etéel méxkteér . Kat él akan besiyerl eri kul |l an

edi |l mi ktir.
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21.3.7Kat & B-eSahboyaad %4 Dextrose Agar (SD Agar)
- 10 g Pepton
- 40 g D(+) glukoz
- 15 g Agar agak

Toz halinde bulunan SD broteAgar agardan kar ékéméndan

mi ktar distile suda -°9zd¢r ¢l erek hacmi 1000
121 UCo6bde 15 dakika s¢resince steriol edi | mi

Ot okl av i k|l emi s500n rlaCsoéyned ak abdeasra yseogjnudtdudl mu
steril kartlar alténda 60 mm -apeéebdlpaki ster
daj étéel mektér. Kateéelakan besiyerlerma kull an
edi |l mi ktir.

21.38Kat & B-eRede Bangal Chloroamphenicol Agar (RBC
Agar)

- 5 g Mikolojik pepton
- 10 g Glukoz
- 1 g Potasyum dihidrojen fosfat
- 0,5gMgSQy

- 0,05 g Rose bengal
- 0,1 g Kloramfenikol
- 15,5 g Agar agar
Toz halinde bulunan RBC brotle Agar agardan kaé k € méndan 32, 2 ¢
bir mi ktar distile suda -°9zd¢rel erek hacm
otoklavda 121 UCé6de 15 dakika s¢resince ste
Ot okl av ikl emi s500n rlaCsogyned ak abdeasra yséogjhudtdudsl mu

steritl akaalténda 60 mm -apéndaki -Bmlgr il p et
daj étéel mektér. Kateéelakan besiyerleri kull an
edi |l mi ktir

21.39K at e B-€Czdpaek ®oxiAgar (CZ Agar)
- 30 g S¢kroz
- 3 gNaNGs
- 0,5gKCl
- 0,59 MgsQ
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- 0,01 gFex(SQw) 3
- 1,09 KHPO:
- 15 g Agar agar

Toz halinde bulunan CZ broveAgar agardan kar ekéméndan
mi ktar distile suda -°9zd¢r ¢l erek hacmi 1000
121 UCO6des ¢Ir5e sdankciek ast er i | edi | mi ktir.

Ot okl av i k|l emi s500n rUaCsoéyned ak abdeasra yseéog]nudtdudl mu
steril Kartlar alténda 60 mm - apeée-bSdlx ki ster
dajéeteéel méektér. Kateéelakand WE€dHideeblugdiol kablelnal rz

edi |l mi ktir

keki taRPekmada kul |1&Dbhagar.dRD biota. SMEyagar, RBE agar,
SD agawve CZ agar.

214Ki myasall arén Hazeérl|l anmasé:
2.1.4.1Fizyolojik Tuzlu Su (FTS)
- 9 g SodyNaClkl or ¢r

Toz halinde bulunan NaCcCl, 9 g tartelar a
hacmi 1000 ml bébye tamamlanméxkteéer. Ardéndan
otoklavda 121 UC6de 15 dakika steri./l edi

buzdol abazda emduthani Kkt ir .
2.1.4.2Sodyum Hipoklorit (NaOCI)
- 1L Sodyum Hipoklorit NaOCI
Seveé halde bulunan NaOCI, %0, lve@45anénda
Omél i k filtrelerden filtrelenerek hazérl a

buzdol ab@&azda emduthanfi Kkt ir .
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2143Lakt of enol Pamuk Mavi si Boyasé
- 20 ml Laktik asit
- 20 g Fenol kristal
- 40 ml Gliserin
- 0,075gPamukmavilioy as é
- 20 ml Distile su

Distile su, laktik asiteg | i serin karéexktéerél ér. Hafif a
laveedi | er ek kar ekt ér &dedlerekerflamuk mavi si boya
Laktofenol pamuk mavi si boyasé Sinanson
edi |l mi ktir.
2.1.4.4KCI Ekstraksiyon Tamponu (KCI Buffer)
- 1.2 MKCI

- 10 mM EDTA (pH:8.0)
- 100 mM Tris.HCI (pH:8.0)
- Steri distile su

Toz halinde bulunan KCI 1.2 M olarak 400 ml hacimde, toz halinde bulunan
EDTA 0,5 M olarak 10 ml hacimde, toz halinde bulunan Tris.HCI 1 M 50 ml hacimde
hazérl anarak 40 ml st e51 00 dmlsbtyiel et asnua mil laen a i
ekstr aksi yon tampoKGl hBkerftakméexo®ertamponunun
Parkvearka d a k | 204§ @ € @ n d & rbadirdiklerdpeotokol modifiye edilerek
uy g ul a(Pané&eatk.e2014)

22Y°nt em

2.2.1.1n siliko:
2.2.1.1MetaCore / MetaDrug Analizi

Met aCore / MetaDrug, Clarivate Analytics
terap®ti k akti vdaftaer, mafkaordmakaark ikne°tziekl | i kIl er i n
geliktirilmik kapsamleé bir sistem bityolojis
adaye mol ek¢l |l erin yapésénda bul unan bel
¥nceliklendirme (TP) ©°zellijini kull anmakt a

Met acor e / Met aDr ug, i -erisinde t¢ereti
et kil exki-hmdsetral égeni | i Kki |l eng,i toksisite, hagsass/et, | met ;
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dojrul ukveMazgheiwgkKorel asyon Katsayésé (MCC

terap°tik aktivitenin (Al erji, Al zhei mer ,
Depresyon, Diyabet, HIV, HKpkept ¥asmgnbphij Knflk
Mi gr en, Mant ar Hastal ] &, Obezite, Osteop
kizofreni, Der i Hastal ékl arée, Tromd®6z, Vire

adet toksi k etkinin ( AMERKekFaeaeaeKarsinolrte,si noj e

Di weErkek Sé-anlarda Karsinojenite-og Kardiy

GI50( M), Epididim Toksisitesi, Genotoksi si't
B¢e¢yeéemesi, Karaciijer Kol est aazréaci Kar acNedgkerro :
Karacaijer Nekrozu, Karacijer B¢gyeéemesi, ¥ne
Nazal Patol oj i, Nefron Hasar é, Nefrotoksis
Hassasiyeti, Testis Toksisitesi)ri ildejerl en
ger-eklexktirmektedir. Tahmini h evetakgit anan t
et ki dejerinin 00.50 aral éj e drla, 2018).ma s é g
¢al ékmamézda | iteratg¢grce taranarak el de edi

Met aCore / MevcaDksgsti erapathimknl eri ger - ekl €

Data Analysis Wizard (MetaDrug™)

Evernic_Acid_2D.sdf

Upload CDX, SDF or MOL file

“ Dosya Seg | Evernic_Acid_2D.sdf ‘

] DU P, 2Q/Q BERO00A.O + 1

Certain molecule size and number requirements apply when using MetaDrug. Click here for details.

Include all compounds in SDF file into one Report
?\ File
) From sketch

r
Metabolite generation options

Prioritization
[[J second pass

FTE»2P0onz0wozol
Pl

.

. '

AR <: 2 <.

\ i .

:

\

g + K

[ Turn off metabolite prediction

keki Me2aZore / MetaDrug programé genel g°ry¢

2212Li ken Sekonder Met abol it Keg t ¢ phance
i - Boyut | u EMaHRlikEereksHra&zreédénl anmas é
Li kenlerin wvar olukunda i -erdikIl eri s ek
uy um s &pruma,sasunmahayatta kalma, neslini devam ettirme ekosistemle
' i kkilerini d b z egndvesaeptiriero nGd mgmgnadde ki myasa
aydeal méek 105006den fazl & ¥ty kpve arkaj201d).i bul ur

¢al é Kk malmétzedraat ¢ r c e -eki tlhii ken kitrglril kelre mii n b
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metabolitleri t ar anar ak 6 37 mol ek¢l | ¢k Il 1 ken sek

ol ukt ur B37nhu kkteunr . sekonder met abol i ti i -eren
mol ek¢l ¢negn toksi k °zelli k g°sterme ejili ml
programé kullanél arak saptanmék ol up, mol ek
179 sekonder metabotegd e d i 17&liken sekonder metabolit, kontrol grubu olarak
penisillik a s i t gi bi bbirlmon eedk il han &I & P leeketlemmz| ek ¢ | er
yoluylaP. aeruginos@ S si ny al mekani zmaséndaki i bgi i

El de edil en Pelggeracinglri lexrejtegomdlaeri nin i -erc
metabolitem ( St o] aearky,i2020)et ki | i sseopntuavd M@ @hem

veritabanéndan ¢- Dboyutdreke lydaep éd diablée.igkdtfi rf o(r n
Lasl/R,RhIRvePgs R resept®°r proteinlerine ait siny
daPubChem v ersiérasbsagngaladtisSly T4HSL ve 2-nonylquinolin

4(1H)one (NNQ)olaraks d f f oeimade é e degkl mil atriark. - al é Kk mamé z
grubu ol arak kul |l anél ac dekolaopemisilikagitve3amgimon i st mo |
7-chloro-2-nonylquinazolird(3Hrone ( QZN) mol ek ¢l | er,sdii n de ¢
format éPrudbbaChem viendi aiprabmie.h)dian

Tablo 2.1. Peltigera cinsine ait sekonder metabolitlerme P. aeruginosakontrol

grupl arénén PubChem veritabanéndan indirile
PubChem ID Kodu Mol ek ¢ | / Met abol i
3246941 3-0x0-C12-HSL
10130163 C4-HSL
9856730 2-nonylquinolin4(1H)one (NNQ)
1268111 Penisillik asit
71627415 3-aming7-chloro-2-nonylquinazolird(3H)-one (QZN)
101590733 5alphaHopane22-28-diol
21574563 7betaAcetyloxyhopar22-ol
102514953 Adenosylhopane
15595748 Aphthosin
233185 Ergosterol Perdde
75653 Ethyl orsellinate
10829 Evernk asit
135728 GyrophoricAsit
10115 Hopane
52951751 Hopane6beta7beta22-Triol
99613 Lekanork asit
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597048 Methyl evernate

10096758 Methyl gyrophorate
102318054 Methyl lecanorate
76658 Methyl orsellinate
103598360 Palmarumycins
101521658 Peltigerine
9142 Perylene
101306765 PhlebicasitA
14488632 Phlebic asit B
14488634 Phlebic asit C
101526600 Phlebic asit D
188231 Solorinine
10391110 Tenuiorin
Liganddaéeehanmasé s¢recindeki t¢gm uygul a
Modellemre yazél émé i -erisinde yer al an Maestr
kull anél mékter. El de edil er ek indirilen t
kull anél ar ak, QRES2A0@®Z r kuvhwetéer abhnmexkt er . L

duruml ar énén ayar | anmagsef iiz-yion o PROPKA 6 dan{

ilyonl akvmbbbaomeei k durumlaréné talearkn et mek

2007) kull anél mékteéer . El de edil en l i gandl
Macr oModel mod¢l ¢ kull anél mékteéer . T¢em | iga
kcal / mol ve2800 gimtseammea par ametrel eri il e mini mi

2.2.1.3Pseudomonas aeruginosQu or um Sensing Sistemir
Al an Proteinlerin b~ Boyutl u Yap
Hazéerl anmaseé
KEGG sisteminin KEGG PATHWAYv er it abane, mol ek¢l er
reaksi yehajl aa®@mél arén kKkemati k diyagram aj éneé
Bu veritabank ackugnotabh @ ébatak, pat oj en bakter

mekanivmagefilm olukumu ile direktveilikki.l
RCSB PDB prmaogriangenl i resept?or proteinlerin
Hazérl ama Sihirbazé (PwvepMWzar @P1dyot dleolm
kenetl enme i Kl emine hazeérl|l anmékter.

Mol ek ¢l er kenetl enme i-in se-ilen kateg

yapélare RCSB PDB veri tabanéndan el de edil
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eksi k hidrveglesni lkatatmdmlr&r, Protein Hazeérl| ama

tamaml anmékt ér. Ligandlarén 5 jndiakaré@ngeaeki
su mol ek¢l |l eri hesapl amal ar a vapr@amasypomeé Kt er .
dur umu, pH 7. 406t e hesapl anméxkt eéer . Protein
belirlemek 1 -in PROPKA donanémé kull anél mét
kuvvet al anénd seark a2005;rBhse arkn &008)B. merugihosa - i n
se-ilen proteinlerin \eat elgonrdalziasRECBB, PPBn k
Tablo226de bel i rtil miktir.

Tablo 22. P. aeruginosaQ S sinyal mekani zmasés e pntcCerl en

proteinlerin kategori, genisimleveP DB kod | ar é.

Kategori Ge n KRrotein PDB Kodu
Lasl 1RO5

Quorum Sensing

. LasR 31X3
(Temel Mekanizma) PgsR 43V
22.14¢ al é k@rmrs-éekl exktirilecek Proteinler
Belirlenmesi
P.aeruginosenén QS si st emi mekani zmasénda r ol
(LasR)ve4J VI (PgsR) proteinlerinin aktif b°l gel
RCSB PDB (Protein Data B&n) verikuttdmareé ar ak, refera

makalelerinden ilgili proteinlerik r i st akl|l dapebdat éai Kt ir.
22141l asl Proteinin Aktif B°lgesinin

Gouldvear k. (2004), AHL Sentaz proteini ol a
aminoasit rve Z-oxaGl2HSalr | nég | éenkegddéondéenc ah oy | kK &€ s mé
uzunl amaséna bir konformasyon ile Lasl éda v
baj | anddéjrémiék | eirldi r . KI gil i t¢egnel i ol uktur a
LEU102, PHE105, THR121, LEU122, MET125, LEU140, THR142, THR144, VAL148,
MET151, MET152, ALA155, LEU157, LEU18eV AL 1886 di r . Ek ol ar ak,
tenelin bitikiBtagake&nenesdadbi vaeBlue kteefi u ¢H eelri;
ARG23, ASP42, ASP44, ASP47, ARG70, GLU101, SER1@3ARG104 olarak

bildirimekteveger - ekl extiril en mut ageeri dAglad réik mal
sent ezi i -in gereklil opdof@inni rockd | GLhe @1 é&d
mol ek¢l ¢, AHL sentezlerinde genel ol ar ak
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sentezlerinin katalitik mekanizmasénda bul
rezide¢gler; WHRP33OABG3O

Literatg¢rdeki bilgiler devekullleanrdélIrad ak JL
(1RO5) proteini i -in saptanan aktif bel ge
ARG30, TRP33, ASP42, ASP44, ASP47, TRP69, ARG70, MET79, GLU101, LEU102,
SER103 ARG104, PHED5, THR121, LEU122, MET125, LEU140, THR142, THR144,
VAL148, MET151, MET152, ALA155, LEU15veV AL 18806t i r .

22142L. asR Proteinin Aktif B°l gesinin

LasR resept®ry¢ i-in PDB kod numaraseée 312
Protein, endojen ligah (3:0x0-C12H S L ) il e kristallendirildif}j
konumuvei - erdi Jji rezid¢gleri belirlidir. Protei

g°r e ( Bwetark.02009e yasR dimerizasyonunun meydana gelmesiyle birlikte,

promoter bBNA@méeégaeeum sensing mekani zmaseée |

transkripsiyonel aktivasyonun ger-eklexktiiji

LasR proteini kristal y ap é-oeCIP-AHLI l i gan
endojen |igandé bulunmakt aoadéerk.e|l LasR apasteil
bajl aré g°zlenmektedir. Bunl ar sérweséeyla T

SER1296dur . TYR56S ERIRPXS Ob a jJAIS&Pr7é63 ayné HSL an
AHLOGIl er taraféndan payl akeélan akaglvarsgmadda me

gé-1 ¢ bir Kekwkbdenwmakt aldd@makt a
22143PgsR Proteinin Aktif B°l gesinin
PqsR resept®ry¢ i-in antagoni st mol ek ¢l ¢
numar asé 4JVI ol an protein, molm&kkgt érk.en&dVlie
proteini, l|igand (QZN) ile kristallendirild
4J VI proteininin |literat¢rde yer alan re
(langonavve ar k . , 2013) , hidrofobik et RI68 exki m ki

VAL170, ILE186, LEU189, LEU207, LEU208, ILE236ve TYR258 olarak
belirtiimektedir.

2215Mol ek ¢l er Kenetl enme Sim¢glasyonl ar

Li ken sekonder met ab olH. derugngs®)s pidtemimes s i mo |
ait aktif b°l gel eray rstarpatlyaenégd ke r p (domkinggit N leenrmei
sim¢gl asyonl ar é i Kl eml eri, SchrlkeByler Mo |
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i -erisinde yer alkaGlideMMR GwmridardPrepision)gHegweé n d a

ark., 2004, Friesnerear k., 2004) protokol ¢ uygul anar ak
ger-eklextirilmiktir. Sim¢gl asyon kutusu, i
ami noasit rezi de¢lveelrer iHdier tlainggam dabn po2 K n ma k

hedefl enmi ktir.

s oA <
= >
. ¢ B W
wrtelCoc | UmEG ke Detsnts  Poifbecrons Properses Mares
Aepresestonon [Label [Measrorens [l [Frogrens [roters [Pormdoty Favonies

kekiBlSchrodinger Mol ek¢l er Modgednelmeg Yragred ran

2.2.2.In vitro:
2221Li kenl eri nveMoplfoanmgags& Tg¢gr Tayi ni

BursaKe s t e | (40A08' 45.0676"N 2 Késtel7' 44. 23
(40A06' 22.2995" N 29A17 Kes5262"KE40A06G0mR, !
29A17' 16.8171"-KesltsedlOm) 40 Bua'ste8. 7222" N 29A1"
BursaUl udaj (40A06' 5880@am)de Avid-Bd7 - k@. ("4 A23' 18
41A51' 18. 3"E 1480m) Peltigekae | gl rei adenot dpkhas
l i ken ©°rnekl eri, aj ek akfaépta |zéa rsfa kalradnaa, kMiatrum aal
Biyol oj i Bl ¢m¢ Herbagpmanaa bekeni tmnhekli er
Dr. G¢l kah C¢COBANOJ vk kd DY K JtkKaTr@aJflethdan mor f ol
ger - ekl €k e kd)vetergel kaynak olarak Smittea r k . (2009) kul Il al
(Smithvear k . |, 2009) . Lirk ekné s°mén e klleerliinkieen lber i n

endol i keni k fungus (ELF) izolasyonu ger-ekl
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kekid4 Mox.f ol oj i k tg¢r t ek hi s |- ®eltigeraysp @-B.1 an | ik
horizontalis 3- P. praetextata.

2.2.2.2Likenlerden Endolikenik Fungus-ELF Kz ol asyonu
ELF °rneklerinin |Iikenlerden izolasyonu
sterilizasyonme t omloan € i ye edi | er e ke akky g003).Arazmé Kkt ér
- al e Kk ma bpanaéakkdoannt atmi nel eri nden ar éndeér él mécx
pamukl ara sarélarak 1 saatYaskarménclei h&kman® rs
ilk olarak 1 dakika %80& et anold ¢k ¢ekr i dsda wmidred elahsasoma3r i f ¢ ) | €
daki ka %1doyoulmu khispokl!l or it ( NaOdLd K ¢ ks od g wiyrocha

santri fvejsloemnmilkar ak 1 daki ka d7k0:0k i # e veitradne
santr i fbeg K leenteir lemkivekatki, 2007\.DAarhnao Isdonr a | i ken ©°r n
kokul |l ar da kéur wtzrea i rkcag étkluamt ul ar ak 1x1mm
par-acéklara ayrél ar ak, i -erisinde veeD agar
petri kapl aréna inok¢gle edil mi ktir. Knokg¢l e
sécaklvef @amamlmdla oratkd akék 1 ay sg¢gresince i
i reme g°steren fungus tg¢rleri saptanarak bi
ekim pasaj y°nt emi il e weafl druemlgusn&kdlItgsy

edi | miiywtuil ra.n aarr ekké@eibdel | 2 r t i | mi Kkt i r .
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Yikama %96 %10 Sodyum %70 Steril kurutma inokiilasyon saf Kiiltiir
(1 saat) Etanol hipoklorit - NaOCl Etanol kagit ile kurutma
(1 Dakika) (3 Dakika) (1 Dakika)

k e k b.[End@ikenik fungug§ELF)i z ol asyonu akamal ar é

2223ELFO61 eri n BwoyrafmeaMog] ek ¢ |l er Tg¢gr Tayin
2.2.2.3.1Morfolojik Boyama
Peltigera c i n s i l' i kenl er den izol e edi,l en ELE
Finegoldve arka d a Kk | @982) wecLannetteve arka d ak |l @1 @8 8N ul usl ar a
| i t er at ¢ r dktofenoll pdmuk chavish eya ma met ot |l ar éndan
ger - ekl eBuayi°rnitlenm kftuinvgsupsd ralré&@mé méd fi ncel emek ar
kul I anél nhaakkttaodf éern.o | pamuk mavi si I - eri si
mi kroorganizmal arén °l d¢r ¢l mesunnasvkma&,t i kK
mavi si boyaseé i s e, fungusl ar én h¢cre duv
boyanmaséné Kgeil eelkldekteinri ELF °rnekl erinin mc
keéesmée Do- . DveDrBur¥fan KkBMNs.Ii Kakeanoe e | &KJARMNAC
ge - e k | e vetemel kaynakilakak Barnetve Hunter (1998k u |l | a n(Bdrneté Kk t € r
ve Hunter, 1998)

Protokole uygun olaragreparamor f ol oj i k boyama i -1i n;
A Kzole edilenPEL&g®rne&sieyerl erinde 7 g,
edileektazedurumg et i r i | mi Kkt i r .

A Temizl am ¢zerine paseéePirl palpmékt @aml 4t @laml a
A ¥Yze ya da steril iJne ucu yarakkeieyl a bi
al kol i - immeé&kd . kar ekt er él

A Preparat szerine p daktafehol pamhdh pemavi dil e b dy adk
damlaatakltemz 2r | ammé&krk.apat él

A Lam etraféna yayel aedtamEwphbpal at kasat
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s¢re atasygnedi eefeksboyanénmé&me]j e i K|l emes

Protokole uygun olaragratkmor f ol oj i k boyama i -1in;
A Kzole edilen ELF °rnekleri, veD6 AQ@Qade bes
i nk¢be ed&iolndr eskygptntd meg iélnmi Kt i r .
A Temiz lam ¢zerine past®r mapesi eteyid] da
eklenir.

A keffaf selofan bandéen yapékkan tarafeée p
kol oni si iczerine temas ettirilmixktir.
A Bant czerindeki ELF °rneji, | amén ¢zer.i
czerine basteéereéelamak ywapeyxkikmen KE&penemas é
|l kék mi kroskobu yar dé mé&ebloay atn¢ganm pf ruenpgaursa telranre |
mav i renkte g°zlemlenmi«ktir.
22232DNA Kzol asyonu
Peltigera sp, Peltigerahorizontalisve Peltigerapraetextataikenlerinden izole

edil en endol i keni k fungusl ar én kel teorl eri
i terat¢r de wadifiyeadibeky ey °- retkd mlkare KigP mi, Kk 204 1( F
veark, 2019.
Protokole uygun ol arak DNA izolasyonu i-1in;
A Kzol e edi InetD Bgarfbesiyerlerie7 g¢n sveg2 @AChde
ink¢be edil erek taze kondisyonl aréna get
A Steril eppendor f | aveadir mikad stefll lcamKbBricuk Bu f f e r
ekl enmi ktir.
A Steril °© zvee,y al Jjnreexd red @hmaddyulElx® °r nej i nin sad
yézeyi whRzBEnméEk®°rne]ji eppendorfl ara akt a
A ¥rnekler MagNa Lyser cihazénda 5000 devi
toplam 1 dakika s¢resince fiziksel par - a
A ¥rnek t¢pl elrGioéna rieitar-Képorimymhie®der Ol RNAaz (
mg/ ml) ekl enerekve8dACadéesB8Codaklsadakik
-al kal amal é éesetecé ink¢gbatorde bekl etil
A ¥rnek te¢plerinin i-erisine 400 Ol kloro

kar ektrees®@linmasie@ada 12000 devirde 3 daki ke

i Kl emi ne tabi. tutul muktur.
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A sSantrif¢j i klemi devamé séraséndea yeni

santrif ¢j sonrasénda her bir °rnejin é

250&r Ol y-eenkii Itesrpelker e aktar él méktér .

A Ye
na
A 12
°r
A ¥r
de
A s¢
i -
al
A Al
Bu

(0]

A ¥r
ed

Kz
far kil
etidy
créngé
j el h
I -eri
45ACH
homoj
aktar
tankée
TBE t

6 X vy ¢kl e meoadingQye) seklenefek agaroz el i n KuyucuklI| ar énce
0

yéeékl enmi ktior . Mol ek¢l er ajéerl ek cetveld

n i t¢e¢plere aktarélan °rneklerin ¢gzerin
zi k el hareketleriyle kareéexteéerél méxter
000 devirde 2 dakika s¢resince +4ACH
neklemrnat antp kéesemlaré di kkatli bir ke
nek te¢plerinin i-erisine 200 Ol %7061 i
virde 2 dakika s¢resince +4ACd6de santr
pernatantl ar di kkérki déktrt,asterekbilmda wugp
erisinde -al kal amall5é déaskéitkéac € $ € r eisni knécbes
kol ¢n uzakl|l aktérélmaseé i-in bekletil mi
kol ¢n tamamen uzakl aktér él masé sonr aseée
ffer veRNANM &«r i ji var ol duju d¢gkegnegl en
zéeénebil mesi i-in t¢pler 55AC6de -al kal
nekl er ékansasiteasybna paptanana kadal0 AC6de muhaf az
Flmi o ktior .
22.23.3DNA Saf |l é] éamesinve Bomdantrasioaun
¥ | Imesi

ol asyon ¢reé¢gnl ervemi kit amf heknderBekbkl el en
€ y°ntem uygulanmékteér. Birinci y°ntem
um brom¢gr 8HdY a ké jad-aeaweerr i%0d e yér et el e
negn DNA i -erip i-ermediji jel g°re¢egnt ¢l
azérlamak i-in 100 ml 1X TBE tamponun
sinde éséteéel arak tamamean ihkdnar esno nhralsé
ye kadwewei-80jsinem8k Ol Etidyum bromegr (
en kévama geltaeavaey kwurd atr a rkaak léxrt ey er Imet i
él arak donmasé bmasenmbrtaséendgakaszelf
na yweetlaemktinriil-mirdi si ne agaroz jelin yg¢
amponu ekl enmi ktir. Daha sonra 5 OI 6l |

| a
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cetveldl kul |l aneél méa@eotvélttave 1 Elsalatt r osfsorreeszi nickel ekno
ger-eklexkxtirilmiktir.zI|Jeeneng°DNAtydreim&] i fsdt
kaydedi |l mi ktir.

Kkinci y°ntem olarak Cytation 3 (BioTek)
el de edilen DNAOI|I ewr2&®/ R80Os amt rdaad ygaan | baoryél ar é

oranl aréna g9g°re safl éklaré saptanméxteer. S
orneerkli -in dil ¢syonelmermanbiarétppsaplbadanmar Ol
aligotlaraay r € | ar ak k u l-2 0aACél déen cnauyhaa fkaazdaa re di | mi Kt i
22234Hedef B°l genin PZR ile ¢ojaltel

¥rnekl erin mol ek¢l er t ¢r tayilanvei ger -

konsantrasyonl aré saptanan DNA ©°rneklerini
transkripsiyon araseée (IVED18SITBRAN bHeéhgéPeég

tamaménén -ojaltéelmasé polimeraz zincir rea
b°eémin -ojaltéelmasé i-in fungugGhawak,®zg¢ |IT
2012; Blaalidve ark., 2013)] TS pri mer | er i il éddalgéekmadaya
kul | gpnmerlerasaeTablo2 . 3gb°tset er i | mi Kkt i r .
ITS1F ITS2F
—  ITS1 — ITS2
S 188 5.85 26S 8
— — — —
ITS1R1 ITS1R2 ITS2R1 ITS2R2

keki b IT21F ve | TS2 primerl erinin ampl i flika:
ol i gong¢ kdtiepa Ghaivwark.,2012)

Tablo2.3.Mol ek ¢l er t¢r tayininde kullanél an 5. 8
PrimerKodu Pr i mer Primer Dizisi Tm (A

Primer F ITS1F CTTGGTCATTTAGAGGAAGTAA 57

Primer R ITS2 GCTGCGTTCTTCATCGATGC 57

St ok konsantrasyonl ar é 100 p mo | ol acak
primerl er, PZR deneyl eri séraséenda kull an
seyreltilip, aligotl aré hazérl anmekteéer . P Z

-o0j] altel nasiél ganmaicéeprlot okol e g°re PZR ci haze
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o™

Ther mal Gradi ent Cycl er) il e I stenil en

ger-eklexktirilmiktir.

PZR i -in belirl el
Reaksiyon bil exkel

DNA (50 ngO 1 ) 1
Tampon- © zel t i (10X) 2.5
MgCl2 (50 mM) 1. 2¢
dNTP karekéme (2

Taq DNA polimeraz (5UD1 ) 0.2
Primer F (10 pmol) 1
Primer R (10 pmol) 1
Steril ultra saf su 15.5

Toplam hacim 2% |

D°ngg¢ Kokul |l ar e

9 5C 4Adakika (ilkdenaturasyon)

95 AC 1 dakika (denaturasyon)

57/C 1 daki ka ( pri 35siklus
73 AC 1 dakika (uzama)

73 /C 7 dakika (son uzama)

4 AC D son

PZR i -in uygul anan protokol sonucunda

elektroforezde( Ther mo) %1 . 801l i k agoroz jelde 6X vy,

hazérlanan 10 Ol 6lik °rneklerin her biri ay
s¢resince yeoreéegtel megkt or . ¢ojalteéel an hedef
bpdéli kemoaje&rl ék cetveld. kull anél arak sapta
czerindeki fotojraflaré, jelFrgheaght Kluémmanegi
gere¢nt gl enmiktir (kekil 2.
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10(2) 23(2) 23(3) 28(1) 33(1) 37(3) 72(1) 108(3) 2(1) 2(3)

keki7ZPZR. sonrasé -ojalteéelblakeledrdie edi |l en he

22235Jel den Geri Kazaném
uv Jel Gor¢nt ¢l eme CCalmizreetdal I()ICAYWAG: UtV
belirginvepar | ak bantl ar jelden geri kazanél mext
safl ekt aki PZR ¢ré¢nl erBaoai entpighiid) kasyonh ke

b°l gesinin agaroz jelden p¢rifikasyonu, i

protokol ¢ne uygun ol arak ger-eklektirilmickt

Ger i kazaném basamakl ar é;

A Jel den %70 al kol il e temaziskrmmied lyiam djeinn
ultraviyole ékéek alténda kesilen PZR ¢r

aktareéel mexkteér.

A 1.5 mloélik t¢pl er2doe0 bnug uonlaann yaagkaib@okzé kj €ll0 0
Ol baj | ay @iading muibehe kslyeommi Kkt i r .

A Tepl 0 1staniye s¢resince nazi k el har ek e

ACoye ayarkanhmg&cél é ésétmalé ink¢batoroc
edi |l mi ktir.

A Knk¢basyon sérasénda kit ile gehen fil
yverlexktirilmiktir. Jel eriyik duruma gel
filtrelerin ¢st y¢zeyine bérakel méxkteéer.

A Hedef DNA Db°lgesinin filtreye yapékmasé@
s ant (Beckman Coulter) k| e mi g | weedghh sonra itoplama
kabeéenda biriken atéekl ar do k¢l erek, fil
yverlexktirilmiktir.

A Filtreli te¢plerin i-erisine 1506ker Ol |
daki ka s¢é¢resince s ant rr.i Dahka sonraktbpkanma ger -
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kapl arénda biri kwhi ate&liart gplketdt mgeakpgar
A T¢plere 700 Ol yékama sol ¢syonu (Washing
Kekil de ekl enerek 14000 devibitutblaraka ki ka s

DNA par-alarénén jel ateéeklaréndan uzakl a
A Topl ama kapl aréndaki atekl ar tekrar bo
kapl aréna yerlextirilmiktir.

AFiltreli t¢plere 200 Ol yékamarsoslifnsyeonu
santrif ¢j I K| eehio pd earmae ki l¢sepkl teirrii lamiéd mé Kt € |
A K-erisinde °rnekl er bul unan filtreler,
yerlektirilerek ¢zerlerine 50 Ol ayeéer ma

czerine gel ekelopkpd&t | dve 8 mbakakal nsé&kr esi
bekletil miktir.

A Teploer 14000 devir 1 dakika s¢resince

bl gel erini nylab/iérrimak tseo | sgtseyroinlu t ¢ pe ge- me

El de edil en son | eledeenk tgreorfiorkeazzdaen & ni héerr ¢gm

agaroz jelde yg¢r ¢ tvgklaggreek ak aréetnrao lal eecnimémit kétri. r
2.2.2.3.6Dizi Analizi

Hedefl enen DNA b°l gesi, PZR 1 K| eenl er i S C
jel den geri kazaném yapélarak mol ek¢l er di z
ile el de edilen molek¢l er créenl er yeni n €
Biosy st e ms) il e di zi |l eme i Kl emine tabi tutu
aral aréndaeuywumlrdréed élko mtr reo | edil erevke el de e
ge-erliliklervemc&kloeamk glodr edii 2 imi r GenBank (N
bulunanveril erl e BLAST prograména tabi tut ul

sekansHlagieme y ¢ zdel erine g°re moleke¢gler ter
2.2.2.3.7 Filogenetik Analiz

Endol i keni k fungus °rneklerine ait mo | e |
veritalm n@ niy gunl uju belirlenmiktir. BLAST i1kl e
cinslerininmo | e kd¢ilzeirl er i NCBI ver.i tabanéndan FAS

(https://www.ncbi.nlm.nih.gov/genbank/Elde edilenmo | e kd il zirl er e ait e
numar al 2r dbelitéektedir.
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https://www.ncbi.nlm.nih.gov/genbank/

t aSBameEmdhel genklerimnenait

Tablo 24. GenBank ver.
numar al ar é
Ter Ade GenBank Eri kim
Ascomycota sp. KX389270.1
Beauveria bassiana NR_111594.1
Beauveria pseudobassiana NR_111598.1
Beauveria varroae NR_111599.1
Beauveria varroae KU0586001
Bionectria sp. HQ7316211
Bionectria ochroleuca KC460538.1
Clonostachys rosea MT366214.1
Colletotrichumgloeosporioides KU097223.1
Cordyceps bassiana JN695776.1
Cordyceps taishanensis FJ008929.1
Curvularia senegalensis JNO006788.1
Fungal sp. MK177182.1
Fungal sp. MN256658.1
Fungal sp. KY776180.1
Fusarium acuminatum LC193726.1
Fusariumarmenicum MT393873.1
Fusarium avenaceum FJ478097.1
Fusarium brachygibbosum MN498031.1
Fusarium chlamydosporum MN575766.1
Fusarium circinatum NR_120263.1
Fusarium equiseti NR_121457.1
Fusarium foetens NR_159865.1
Fusarium fujikuroi NR_ 111889.1
Fusarium mangiferae MT358795.1
Fusarium oxysporum MK962470.1
Fusarium petersiae NR_156397.2
Fusarium proliferatum MT394055.1
Fusarium pseudograminearum MT465500.1
Fusarium sporotrichioides KU948933.1
Fusarium solani NR_163531.1
Fusarium tricinctum LC500064.1
Fusarium verticillioides MN544893.1
Gibberella intermedia JX971039.1
Gibberella moniliformis JX139583.1
Gibberella thapsina JQ363735.1
Hypocreales sp. MT508792.1
Hypocrea lixii AB375268.1
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Nectriagliocladioides
Nectria gliocladioides
Penicillium sp.
Penicillium sp.
Penicillium chrysogenum
Penicillium cyclopium

Penicillium echinulatum

Penicillium expansum

Penicillium melanoconidium
Penicillium melanoconidium

Penicillium polonicum

Penicilium tricolor

Trichoderma sp.

Trichoderma harzianum
Uncultured fungus

AF132803.1
AJ509864.1
MN900719.1
MT498093.1
NR_0771451
NR_163529.1
KF939053.1
NR_077154.1
NR_160219.1
JN0978101
NR_103687.1
NR_077206.1
MK547284.1
MK615748.1
JX364246.1

i | e

k ul

dendrograml ar én

Téeéem mol ekeél er

- okl

mol ek¢l er

aneél

u di zi
di zi
ar ak,

di zil erinveBlEGRATI tpr oQlr asnt alr

hi zal amasé (MNMazé&i pdlearll higxnanle
l er , MEGA7 programénda Maxir
te¢rlerin filogeneti k aja-1and
geveni bir i g 500 kez MfnABoo:

(Thompsonve ark., 1997; Hall, 2001; Tamunee ark., 2007).¢ al é k ma ddéen i zo |l e

endol

bel

r

[
t

keni

mi

k fungusl ar a

Kti

r .
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Mode: |Edt - omﬂsmm
&1 nII&w‘i-E@. IPaE=
T T o R LR R R KAk et e e e e e e e e eees e e penegeeesprenprnen gl
50 60 70 100 110
|Ez=2 TAATTCTTGTTTTATTTTGGAATCT nnm,wnn
ELrs G TT TT
ELrs TTAATTCTTGTTTTATTTIGGAATCTT TRTTACARAT CTTTC] CTCTTGGTTCTGE AGA
[ELF6
ELF7 r ARAC CTAAACTCTGTTTCTA T CCATAAATAAATCAARACTTTCAACAACGGATCTCTTGGTTCTGGC)
ELF10 cc e
ELF11 TCGGCGGAT\.AGCCCGCTCCCGGTWCCTTTTAGCC
[ELF84 TCAAACT Ce
MR 111889.1 CCCCTARAC PIC! A nmasrwccnmtmumcrncmcul.cm\mrcrmsr c c CAAART]
. T CCC CTAAACTCTGTTTCT) A 'GGTTCTGGC bV L
Jur962470.1 = CCTAAACTCTGTTT A TAAATARA TCAAARCT T CARCAACGOATCTOTTGOT c AnAAT|
Jur354055.1 & TIC TARA CAGCAAAAT|
pS757€6.1 ET TAARAC C GGACCC TAAACTCTG TTC AC TAAATCARAACT CTC! TGGT CTGGCAT: Ci N
INR 111594.1 = CC-TCAAACTCCTGTATT CCA T GAAAT]
INR 111598. 1 TCGGC GGCGGA CCCGGGGACCATCAAAC TCAGCATCTTCTGAATACGH TWCTTTCAACA&LGGATC‘ 'GAAAT]
INR 111599. P C! CC - TCAAACT G C! ATACGCCGC CARAACTTTCAACAA TGGCT |
uxsmea.x T T GTATTTCT TTCARAA - - - TGACAAAACTTTCAACAA TCTC ¢ cGAAR1|
MT366214.1 C 7 TCAGCGCCC TTA TGAGTAGTTTT AR TPCAACA CTCTTGGTTCTGGC] cGann1|
[RC460538.1 E TTA, 'GTTT 'TTTACAAATAARAAAAACTTTCAA: TC! CGATY
AF132803.1 CGGC ACTCAACTCTTGTTTTATTTTGGAATC T TTTCAAC] CGAAAT
0%571035.1 GTCGGC CAGCC: cC TGTTT T CCATARATARATCAAAAC! T B
70363735.1 A CTAAR TTCTA A ACCATAAATAAATCAARACTTTCAACAA cnaan|
KX385270.1 ATTT CTTACGTTTCCTCTGGGT TTAAACCCTTTGCAGT c cTTA A T c ct
Mr508792.1 Biccecca ARCTCTTGACT ACCACARI TCTGAGTCGTCTTACAAR T cTC! 221

k e k B.PeltiBeraspl i keni nden i zole edilen endoli keni

hi zal ama °rnek resmi

¥ siokdit Sequence Alignment Editor - [Untitled1) - a X
¥ File Edit Sequence Alignment View Accessory Application RNA World Wide Web Options Window Help - & x
20
B & [meten  =[1 B SR
Mode: [Edi ~][Gvervete ~. S*m“
@10 II &w+eml
e vepes R R L R R AR R L E A RR AR L
_-! 10 80 100 110 120 130 140

[ELF12 GCTGCGGGCTCACTCCCAA TGCTT T TAATTCTTGTTTTATTTTGGAATTT TAA TTTCA|
[ELF22 GCCCTCTGTAATTCACTCCCAA 'GA CATACCTACTGTTGCTTCGG CCC CCC TAATTCTTGTTTTATTTTGGAATTTCTGAGTAGCARA
[ELF23 GGCATCGACTCAC TCCCAACC '!‘G"GA CATACCA TTGT GG TCAGC - CC GTAAACG T
[ELF28 ccT AAGA TTGGACTG
ELF33 GGGGTGG"‘GGCTTA\. TC\.LML.A.CLTGTGA CnTACCA “"TGTTGCCTCGGCGGA TCAGC CCGCTCCCG GTAAACG GGACGGCCCGCCAGAGGACCCCTAAACTCTGTTTCTATATGTAACTTCTIGAGTA
ELFSS CT\_GGA‘.TTTC.A CTCCCAA C-GGACGGACC - ~AGCGGCC GCCGGGG - ~ACCA TCACTCTTGTATTATCAGCATCTTCTGAATAACAAATAAATTAAAACTTTCA|
[ELF79 'CACTCC - AACH “"l TGCT TM‘X‘T\.TTGTTTTATTTTGGMTTTCTG&GTAGCWTMATMW\.TTTC&
[ELF104 CAC- TCCCA TCAGC CCGCGCCCC GTAAACG CCAAACTTAATGTTTCT TTTCA
INR 120263.1 ACCGAGTTTACAACT CCCAAAC CCTG’“GMCATACC'\A TGT"'GCLTCGGCGGA TCAGC G GTAAACG GGA GAGGACCCCTAAA TGTTT TTCTG}\GTMTMATJ\MTCMAACTTTCA
INR 111889.1 ACCGAGTTTACAACT TTGTTGCCTCGGCGGA TCAGC GTAAACG
INR 121457.1 AC CAACT CCCAAACC 'GT CATACCTAACGTTGCCTCGGCGGA TCAGC CCGCGCCCC GTAAACG GGACGGCCCGLC CGI\GGACCCTAM\.TLTGTTTTT& GTGGMCTTCTGRGTMCMATWTELWCTTTCA
]’R 159865 1 CCGAAG! "TCCCAM TACCAC -TGT TCAGC GTAAACG GGI \GAGGACCCCTA TCAAAACTTTCA)

A TACAACT CCCAA CTTATGTTGC! TCAGC GTAAACG f‘l‘n AAAFTTAATFTTTCTTAT 'C 'TCARAACTTTCA
INR 163531 ] ACCH CAAC TCATCAAC ATACCTA, TGCT AAC-AGACGGCC CTAA CTCTGTTTY TT A TAAAACTTTCA
INR 156397. 2 ACCGAGTTTA M»T CCCRAAC ACAT: TTATGT TCAGC GTAAACG GGA GAGGACCCAAACTTAATGT I TCTTATTGTAACTTCTGAGTAACAAATAAATCARAACTTTCA
[LC193726. AACT - CCCi C. C TCAGC GTAAACG GGA TMTGTTTCTTATTGTM\.TTCTG&GTMCMATAMTCMAACTTTM
FJ478097. 1 lAC\.GAGTTTA\.MLT CCCAAACK CCTGTGMCATRC\.TAAT TTGCCTCGGC GGG CCCAAACTATGTATTCTTATG AAATAAATCAAAACTTTCA|

CCGAGTTT T CARA CATACCT ATGTTGCCTCGGCGGA TCAGC AACG GGA( 'CCAAACTCTGTTTTTA GTGGMCTTCTG&GTMCWTWTCWCTTTCA
M‘NS(!SS!.I l \.L’.‘G“GA TGTTGCCTCGGCGGA TCAGC GTAAACG CCTAA; TGTTTCTATATGTAACTTCT ATAAATARATCAAAACTTTCA|
IMT358795.1 cC 'TACAACT CCCAAACCCC CCA -TTGTTGCCTCGGCGGA - TCAGC - CCGCTCCCG - GTAAACG  GGACGGCCCGCCAGAGGACCCCTARACTCTGTT CTTC! AAAACTTTCA)
IMK962470.1 FA TACAACT CCCARA ACATACCAC TGT TCAGC GTAARCG )CCCTARACTCTGTTTCTA ACTT TCAAAACTTTCA
IMT394055.1 F A-TTGT TCAGC -CCGCT G - GTAAACG GGA AACTCTGTTT ACTTCTGAGTAATAAATAAATCAAAACTTTCA
INR 103687. l cec! CT CCCA TTATTTACCT CCGCCH CCC TTGAAG TCTGAGTG TAAATTATTTAAAACTTTCA|
IRF939053.1 EC CT - CCCACH TTATTTACCT - TGTTGCT CTGGCCG AGACACC CTCTGTCTGAAGATTGAAG TCTGAGTG TAAATTATTTAAAACTTTCA|
INR 077205 4 \,\.CTTTGGGTCLAA 'CT - CCCACC! TTATTTACCT  TGTTGCTT TTAC CGCGC TCC TGAAGATTGAAG TCTGAGTG TAAATTATTTAAAACTTTCA|
INR 160215.1 GG’ TGC Cl TGTTGCT CCGCCTTTACTGGCCGCCGGCC CJ CGCTCTGTCTGAAGATTGAAG TCTGAGTG TAAATTATTTAAAACTTTCA
INR 163525.1 ‘- C \.»T CCCA T T CT- - TGTTGCTT TTTAC AGACACCTCCGCTCTGT AGATTGAAG TCTGAGTG TAAATTATTTAAAACTTTCA|
INR 077154.1 CT CCCal TATT ACCT CGTTGCT AAACTTTCA]
INR 111594.1 ALCGAGT"TTLA ACTCCCCAACCC! CTA 'CGTTGCTTCGGCGGAC! CCGGACGGACC ACC - TCACTCCTGTATT ATAACAAATGAATCAAAACTTTCA
NR 111598.1 "TCA-ACT T T 'TGCT C CCCCl C- GGACGGACK AGCGGCC-GCCGGGG - ~ACCA -TCACTCTTG! TAAAACTTTCA)
FJ008925.1 CAf TTTA AACTCCCAA ACCT. T GCGTC! CCAGGCGGCC GCCGGGG ACCA CGCCCCTGTATC TCT CTGAATCACAA AATCAAAACTTTCA
[JNESS5TT76.1 EﬂLCGRGTTTT\-A ACTLLCTM C &3 CCGGACGGACC ACC - TCACTCTTGTATT CCAGCATCTT ATAACARATGAATCAAAACTTTCA]
IMKS47284.1 TA GTTT ACT A ACTTACCAA TGCCT GT CC - GC AACCACTCTTTCTGT, CCCCTCTATTTCTTAAAAAATGAATCAAAACTTTCA
IMT366214.1 C GGG\-LT\.GACTTLA\."“ CAA T CTTAATTCTTGTTTTATTTTGGAATTT CTTTCA
KC460538.1 EGC TAA CAT: ™ C TAACTCTTGTTTTATTTTGGAATT TAAATARARACTTTCA|
IAF132803.1 X ARR CCTACTGTTGCTTCGGS cecc c TCAACTCTTGET! T G 277CA)
IIN006788.1 C CAC A GCA GGCA TTTATTACCCTTGT uh\.ls GGTTCGCCCGCCCAGGACK TTT TAAATCATTTACAACTTTCA
IJX139583.1 G GGGAC-TACCA TTGT TCAGC CCGCTCCCG GTA 'GC TAAACTCTGTT T TCARAACTTTCA
KIS

k e k i9.IPeltigera horizontalid i keni nden i zol e edil en

programé hizalama °rnek r esmi

Mode: [€de ~||Overwete v | i Sequerce Mask Hore
i‘lnIIau+E®I£ IIII Eﬂtﬂ
5 g A R ki g
- 50 0 70 130 140 170 180
| an ccrcase cecaece
[ELF37 f oley Ju e 'CCG CCTAAA.
[ELFS2 A 'T'.‘-AT"CI‘!‘GTTTTATTTTGGAATCTTCTGLG‘Z’ AGTT'!‘CAA
[ELFE0 c C 'GACC PTAAAACTTTCAACAACK O ¢ CAGCTGAA
[ELFES CCCGCTCCC A CCC AAM Ll TGTTT TAAATCAAAACTTTCAACA G" cec
[ELF102 C CAAC: T TTTTTATCTGAGCCT GGCGCAAATGA CTTTCAACA. TGGT CAGCCA
lerr103 icer c A CAAACTOT: CAAATAAATCA TTCAACA; GOCAA
INR 111885.1 CCT A o \GGAC CCCTAAACTCTGTTT CTTC! Ci A TTT AR TCTTGGT GCAGCAAAA
INR 121 . Ci GGAC CC - TAA TTTTA GTGG: A CAACAA CJ T CAACGGATCTCTTGGT
ILCS00064.1 FCCTCGGCGGATCAL CGCH ACGGGA ARACTC CAAC T
[NR 1€3531. GA -CG- GCCCT A CGCCC CCCTA; T G 'TAAAACTTTC) TTGGCT CGC.
VR 156397.2 C©C o AAC A AAACTCTA TCT ACAACAAATAAATCAAAACTTTCAACAA CTCTTGGTTCTGGCATC AGAA ARA.
[C193726.1 F CCt C Ci CTAATGTTT c. AR,
69478087.1 £ CARC GGA coaeTRe cceca ARCARATAANTCARRACETTCARCA -y S
- C C CC CTCTGTTTTTA GTGGAACT AAA C. TCTTGGTT CAGCAAA
.1 EEC TAAA cce! C: 3 G CAAAA
pMT358795.1 EC CGCAGAGGAC CCCTAAACTCT 1"!“ C CAACAA TGGTTCTGGCAT CGCAGCAA.
MKS€2470.1 F CCCTAA. CATAA CTTTCAACAA CGCAGC:
MT354055.1 ECCT A CCGCAGAGEAC CCCTAAACTCIGITT T TC; AR T AGAACGCAGCAARA|
393873, Cx C CTAA TTTA-GTGGAAC! CAAATAAATCAARACTTTCAACAAC CTCTTGET CATC CGCAGCAMA
498031.1 F ARC CACH TTTA GIGTAACT T CTAAAAACAAATAAATCAARRCTTTCANCAA e at G
[rusass3a.1 Fccnc ™ CECGEGE: o 2 CARATARATC. & CRAC ey
111594.1 €T GC A CC TCAAA TT CCAGCATCT CAACAAATGAAT A ‘TT‘N‘ CAACH xCTTGGCTC CATCGATGAAGAACGCAGC!
MR 111598.1 K c AGC CTC 'GAAA
.1 CCT CCTGACCAGGCGEG CGCAA TGTCAGCCTCT CTGAATAI«GGCAALAAA\.GAATCAMALTTTLMCAALGGA”CTCTTGGT C CATCC ‘GCAGCGAA
MT366214.1 CCTTC C CG C A
IKC460538.1 BCTTCGGC 'CCGGATCAGGCGCC! GGWCT’X‘MCT\.TTGTTTTATWTGGMTLTTCTGRG” AGTT"‘" “l"""!\ ACA GGTTLTGGLATC Ci ‘G
%139583.1 GCCXC GeCCGe! COTAR CATARATAAATCAA PCAACAAC o GOAGEH
|o%x971039.1 G cCC C CCC‘!AAA TCTGTTTCTATAS A AR T AACTTTCAACAA TTGGTTC! e 'GCAGCAAA
MRE1S748.1 TCCT TTATCTGAG AAAT nr\.amcrncucmu T A
AB375268.1 B ™ GGT TCTGAGC TGAATCAAAACTTTCAAC G GG CGCAGCGAA

k e k 10 Pelfegera praetextath i keni nden i zol e edil en

programé hizalama °rnek r esmi
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2.2.24Likenlerin veKzol e Edil en ELFO&6l erin ¥z tl
22241Li kenl erin ¥z¢gtlerinin Eldesi
Ar azi -al ek mall arkéemd a°nr ntekkdleana yabanceée a

uzakl avagy@rkalnme@r k kurutul maya bérakél mekteéer.

tartéeémamkk steril havanl arda ufak par-alar
haline getierliaeamnnl hleenbirmnelslt eril schottl ar
nnHekzan - °e;m mvag2sds, seakalt s ¢resince karanl ék bi
bekl et Pdltigeracti inrs.i l' i kenlerin i-erdikIleri sek
gervwpeekl ektirilen ©°n - alde@&dimederindecen iyiweim©® z ¢t | e
I -1 n -9°7z¢Hesk zoalna rsagkt rnl g vt ise,resi nce -°9z¢ce
°rnekl er filtre kaj étl ar e ivéseé vse, zk,d =& mlka rkéa
pea ril ere aktareéelarak -°9z¢gcegnegn ortamdan uz
hal i ndeki kuru °z¢tler sterijlels-peatmelkl esranitlrel
tepleriner akkeaekiell mM&et eénal i ndeki aker ueklzartd
belirlenerek ¢zerlerine son konsantrasyonl

s¢l foksi tveeDME®@) kil &a. Li ken+DMSO stetilzel ti si
fizyolojik tuzlu su (FW®BMSOleraneowdoo§dehs
seyreltilmiktir. ldd@zabs!l Omedd i &eyridlttried et den
edi | mekwtlilranél éncaya kadar +4 ACo6de muhafaz:

kekillLi2ken °rnekl er.i-milenk Z2arn, t- caxa@aanad @ariél e mu:
Steril cam peilere aktarma. &t er i | spat ¢l -TLpl Ruerudaig et é el

22242Kzol e Edilen ELFO6lerin ¥z¢gtleri
Saf | ack taeereadolikenik f ungus k ¢ 1160; mil BDxr brotld e n
besiyerlerine kegta¢¢séec b @j &g aar Kkaeakna | €
kar amrltéa&kmda i nk¢basyoKinkgeehbraseykdmre ksaomridangrkda r
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0.45 Omélik filtrelerden gewvdgizddrelreerki nay el
oranéenda etilenserthtiy? wekagaml e&elkkhmma@rmda vy :
s¢resince i ki ayr e flaizteemr aatygréed ema se&d ibreikll eem i |
ELFO6l er i -in en verimli -0 z¢sce et asetat
erlenmayere alkd r é vere@ K | asetateol Ankygsut mazkajede |
Besiyeri fazé toplamda ¢(- defa 1:1 oranénda

aset at fazl aré her seferinde s¢gzeéel mekt ér .

asé¢ at -%zel tiwiRotaeyedap eta&ti “o kg h) ile etil a
u-urul muktur . B°yl ece séve ELF ke¢glterlerion
(kekipl Ruru °zg¢gtler, net ajérl ékl arl@ bel i rl
mg / ml olacak kKekilde %100 DMSO i-erisinde
steril FTS kull anélarak %6 DMSO miktareée i
seyreltik °z¢gtler 0.45 Omol i kekfuillltame&ll emaarly
kadar +4 AC6de mebkafaziza@&ckedskEmdat kull anél ma
el de edilen t¢gém °9z¢tler Tablo 2.56te belirt

kekldAELRFE °rneklerinin °z¢t akamal ar é.

Tablo 25.Likenveendol i keni k fungus °z¢tl eri

No Teér t°z¢cC Stok Aliquot %6
Konsantrasyon DMSO
%100 DMSO ( 6Gg/ m

(mg/ml)
1 Peltigera sp. n-Hekzan 8 1000
2 Peltigera horizontalis n-Hekzan 8 1000
3 Peltigera praetextata n-Hekzan 8 1000
4 ELF2 Etil asetat 16 1000
5 ELF4 Etil asetat 16 1000
6 ELF5 Etil asetat 16 1000
7 ELF6 Etil asetat 16 1000
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8 ELF7 Etil asetat 16 1000

9 ELF10 Etil asetat 16 1000
10 ELF11 Etil asetat 16 1000
11 ELF12 Etil asetat 16 1000
12 ELF21 Etil asetat 16 1000
13 ELF22 Etil asetat 16 1000
14 ELF23 Etil asetat 16 1000
15 ELF28 Etil asetat 16 1000
16 ELF33 Etil asetat 16 1000
17 ELF37 Etil asetat 16 1000
18 ELF52 Etil asetat 16 1000
19 ELF59 Etil asetat 16 1000
20 ELF60 Etil asetat 16 1000
21 ELF69 Etil asetat 16 1000
22 ELF79 Etil asetat 16 1000
23 ELF84 Etil asetat 16 1000
24 ELF102 Etil asetat 16 1000
25 ELF103 Etil asetat 16 1000
26 ELF104 Etil asetat 16 1000
2225Bakt er i Sukl ar éné neSlaekmiannima s¢éoj al t ¢
FIl oresans biyosens®r baktasBrrilA vepggA ar é, Q
genl eri i | eem@FRefr ¢ dy@amak gentamisin diren-
Kekil de QS mekanizmaseé aktif iken ilgili ge
olarak GFP sentezlenmektef | or esans ékéma ortaya -ékmakt
mi kt ar é, bakve@$ meok amil zaamais é n é n -al ekmas é\)

ger -ekl ekmektedir.

¢al ékmada kull anélan biyosens?©r bakter.
Holm J&obsenve Mi ¢ h a el Gi vskov taraféndan, Pseud
CECT4122 suku Yeditepe | niver®6.Bakersstoknden t
kel t c8d e ARDW=R0 gl i serol i -erisinde muhaf az
k¢l terleyliadenedasn@nda kull anél mak ¢zere LB
kez pasaj al énmexkt ér . Séve besiyerlerinde ¢
kontr ol edi |l mi ktir.
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Tablo26.¢ al ékmada kull anél an bakter:i sukl ar ée.

P. aeruginosa S u K A- ékl ama
PAO1 CECT4122 Yabaneél tip (
Gm3 O;Q PAOIATCC, RBRasegip(ASV)-Pac-lasR
lasB-gfp o '
mn-Tnb5 t¢revi: vyedMdROAY (
Gm=%2 PAOLATCC, PRhiagp(ASV)-Pac-rhiR-
rhlA-gfp o )
mni-Tnb5 t¢grevi: |wdaHRE02)( |

G ; PAOL-ATCC, Pygsagip (ASV)-Pac-lasR mini-

pasAgfp .
Tn7 teGFPepMHLAS (Yange ark., 2007)

2.2.2.6Liken ve ELF ¥z ¢t IPeraeruginasa Suk |l ar éna
Uygulanarak Anti-bakteriyel ve Anti-QS Etkinliklerinin
Belirlenmesi

96 kuyucuklu polistren optik siyah mikroplakalar ile Cytation 3 (BioTek)
mul ti mod mi kropl ak,daeokuyw&ku oklull ravdekhagdlat e
el de ediih entibalteriyeltvd @$ i nhi bi syon testl eri g
Mi kroplaka kuyucukl aréna 1006er Ol M9 mi ni
bulunan il k kuyucuklara her b0QCGekeny®Ilé layr é
ELF ©°z¢tlixneprelltanpmi k|l emi yapél arakekuyucuk
bir sonraki K uAwrca jiak leelgrh gimkniignkdkiuy ucu k|l ar a deé
son kuyucuktan 100 Ol -&r il edielk¢ $ o re my d menlaa
0z ¢t grubournaummé nda azal an konsantrasyonl ar é
ol arak se-ilen kuyucukl ara ©°zg¢t il avesi y a
(yakl akkekb /3mI1)0 st andardéna ayarlanarak k©or
beten lauyaudwllder OI. oKm akr ek emlma ka k r M9 mi
negati i f kontr ol grubu ol ar ak M9 besiyeri
Bi yosens©r sukl aréen GFP ekspresyn miktarl a
ACode 14 <« &8tnm ekgitasgameé ;N5 nm emi syon dal ga b
fl oresans °1 -¢ml eri il e b¢gyegme mi ktarl ar éneé
ol - ¢eml er i ger-eklexktirilmiktir. Téem testl er

P.aeruginos® AO1 CECT4122 sukwEk&|l Pagélarakihi
bakteriyel etkileri, multimod mikroplaka okuyucu I8 broth besiyerinde3 7 ACdde 14
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saat s¢resince OD 450 nm absorbans °1I -¢,mle
mi kropl akdlaanmré&me Sz & nhi bi syon testlerinde
bir ©°z¢t 1 -in 6 farkl é& konsantrasyon ol acak

Téem testler 3 defa tekrarl anmécxkt eéer .

2.2.2.7Liken ve EL F z #erinin P. aeruginosaPAO1 CECT4122
Su ¥na Uygulanarak  Anti-Biyofilm Etkinliklerinin
Belirlenmesi
Likenveendol i keni k f R aegugisosa® AQ1 | EBECH4 h22 s ucK
iyofilm formu ¢zerine inhibisyonu testl eri
ull anél ar ak bygaeyr®int emnik r oid e g eMikroplakh e Kk t 1 r i |

uyucukl aréna 500ker Ol LB broth besiyeri

b

Kk

Kk

kuyucukl ara her biri ayré ayreEk&yOQeukl er a
ekl enwmpkpet aj i Kluggmic uka mé Idama BvOlr somraki O | - ek
kuyucuja eklenmiktveg:-¢mRAyneékuwdeukliakriancda
kuyucuktan 50 Ol -ekilerek i klem tamaml anm
grubunun | oranéenda edaal aendi H o xd n trr. a sNyeognal t ai
se-ilen kuyucukl ara ©°zg¢t I |PaaemiginosaPA@lp € | ma me
CECT4122 bakteri suku OD 600 nm: O0.02 ol aca

vek°r ol arak belirlekepukuklbavkl 806kari Ol bgt

Kr grubu olarak LB broth besiyeri, negat i
bakter.i s¢spansiyonu kull anél méexkteéer . Mi kr o
edi |l mi ktir.

24 saatli k i ndemiblarsymlnaikna Isaornduank i t¢em kuyu
bakteri h¢crelerinin wemdkKlraowtl éarkéal ndaag e tié-cién
kere steri/l FTS il e yékanméxktér. Yékanan n
kurumaya beérakéelam@&ntdar mi Kelopmagal ar én her
%0 . 161 i k kristal vved|l ACHalle¢ slyo ndua ke Klae nsngir ke
ortamda pl akaBak| dm&| 41 é i kttdmaml andéj énda
uzakl akt er el maalsaér i3 idnefrmai kdriospblOalkAC8de i B@ gak
s¢resince Kurunbykr opénbkh€&hmeéxktugdruudukt an S0

kuyucukl ara i-erlerinde yer al an kristal %
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sajlayabil mek am#&déy¥lka el 25 @t acreginGsle RAGR K t i r .

CECT4122 sukunun biyofilm formu ¢zerine in
okuyucu ci haze klUinimdad &l aab&or®RAans59 °1 - ¢ ml
ger-eklextirilmiktir. T¢ me intheisbtilseyron3 odahéa

ortalamal aré al énarak 9def andaryk birfkeeti alaaret h
belirtilmiktir. Deneégbeeernal mi kesrmler keki

k e k i13. Biy@film testlerine ait resimlerl-24sadt i k i nk¢basyon sonr aseé
k¢l t ¢Bli goifil tn yapéseénén Kkr%9s6téallée kv iaylokloel iillee
viyole boyas&ryadmt-d On¢ I3medihaz&Enda biyofil m
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3. BULGULAR veT ART I k MA

3.1.Bulgular

3.1.1.In siliko:
3111Ligandl arén Hazér |l anmaseé

¢al ekmada kull anél an be¢teén l i gandl ar R
yazél éméenéen LpHP7egPiBeRNDIOSN kau Vhvaezté rd laanmEkd &
Téem mol ekegl lvemegmkgm oldeal tem déKeék ener ji
bul unmaseé H$H]7] aamdnetkltiek . | i ken sekonder me t
mol ek¢l | er PubChem v eve MetaCoeel/ dMetaéDrudgaksisitei ndi r i |
anal i z| ertii rgdre-reekkl e1 79 adet metlaldriklePt sapt a
aeruginosa - agonisttea nt agoni sde(TabtwB.2RuhChdmeer i t abanénd:

indirilerekligandlarh az € r | anmékt ér .

3.1.1.2Mol ek ¢l er Kenetl enme Sim¢glasyonl ar
P.aeruginos@Ss i st emi nde g°rwkPgaRanesapt ¢r Lps &®
protok®&lchrgdiager Mol ek¢l ePr eMpWied d rednem@d olg¢
mol ekg¢l er kenetl enme veiL-aisrR hrazsérpltémmrméxr ctre i
bel gel er i (erliid | genma rka tiiran )L alsA q s(RL(RIQBV 1,) Lia-sil
ol ukturul an gridlerle hazérl anan | igandl ar
protokoldebildirlenGl i de mod¢l ¢n¢gn SP (Standard Preci
P. aeruginosaQsS sinyalme kani zmasé i -in |literatg¢rde
inhibit°r molek¢l ¢gnyed I Vill ggioldil uUPDRBs2IpX3r DPRC
kenet !l enmel isgkaonrdl aerték i | eki m di y sekrekmll ar3é 3lod ke

gesteril miktir.
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LEU
ALAY 310 T;;R
105 PHE
56
ASP;
=2 [o
.--";7' =
TRP \ ©
60  THR N @
- 5 TRRY
aa/f LEU
= SER 2
129 R
115
Distance —® Pi-cation
W Charged (negative) Polar & H-bond — Salt bridge
& Charged (positive) W Unspedfied residue » Halogen bond Solvent exposure
Glycine Water - Metal coordinatior.
Hydrophobic Hydration site o Pi-Fistacking
W Metal X Hydration site (displaced)
keki IPDB. 13.1 X3 kodlu protein ile

di yagr amé

( K e-2186Q kicab'mothp e

skor u:

penisillik

3IX3 - penisillik asit kompleksindpenisillik asit TRP60ileh i dr oj en baj é& kurm
‘ﬂa HR
30 145,
/ 27
VAL /
26 0o
VAL
| 148
PHE O A
105
[
AGR) | o
06 Y
ILE
107
THi}
1217 PHE\ TRP
117 J' 69
Distance —e Pi-cation
W Charged (negative) Polar #  H-bond — Salt bridge
@ Charged (positive) @ Unspecified residue »  Halogen bond golventéxposure
Glyane Water Metal coordinatior
Hydrophobic Hydration site e-e Pi-Pistacking
o Metal X Hydration site (displaced)
keki IPDBLROS kodlupor ot ein il e penisillik asit i n|

di yagr ame

1RO5- penisillik asit kompleksindpenisillik asit AR G 3 0

hidrojen

( Ke-32=a kcaymoh e

bajé kur mukt
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PHE

ey 2
ALA  PRO\ 208 ALA
THR) 168 129 537 ~ ILE
265 236
149 ‘ "
SER
196
: /
7~ LEU),
197.2
: 3 SEias Distance —* Pi-cation
: E:::g:g E:g?::‘:" W Unspecified residue 7 :nki)c?r’;:n bond o Z:‘;ll:,:r:l(deq)foogu!e
Glyane Water Metal coordinatior.
Hydrophobic Hydration site o* Pi-Pistacking
- Metal X  Hydration site (displaced)
keki IPDB4JWBl kodlu proten i1l e penisillik asit i nhi bi

di yagr amé (Keha72kcabmoipe skor u:
4JVI - penisillik asit kompleksindgenisillik asit ILE236, GLN194ve LEU197 ile

hi drojen bajé kurmuktur.

P. aeruginosaQS mekani z mas é3iX8,alRO5kel4deJW | g orreesre pt ©°r

proteinl eri il e hazéerlanan | igandl arén mol e
Iy skor veren met Beftigetfact heri hi kepunlsuj @mum
sekonder met abol itl er.i ol d éltigeraciasplikenn mé Kkt er
terlerinin i -erdifjiinderkomdleak griedra bkod n gtlleen m
10 metabolin ve P. aeruginosa - i n we@oarniagtoni st mol ekg¢l Il erin
numavegt éboyutl u yapélaré Tablo 3.106de, ek o
di yagramlaré da kekil 3.4 ile kekil 3.19 ar
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Tablo 3.1.Liken sekonder metabolitleri, agonita nt agoni st mol ekg¢l | er |

veg - boyutlu yapél ar ée.
. PubChem |
Mol ek ¢l ] MEtNumar i - Boyutlu
94/ ¢
Adenosylhopane 102514953 > %ng SRS & 21
o p
Ethyl orsellinate 75653 J{é
Evernik asit 10829 ‘{‘fxf}; 5
5
)
Lekanorik asit 99613 a4 :o,}fjos;.
< dDCJ
Methyl evernate 597048 oi’%ﬁ’}’ %}f
o
Methyl gyrophorate 10096758 w'jfb é”}, 31%3}‘%‘:8'

g
Methyl lecanorate 102318054 . }§ PP e

«
Methyl orsellinate 76658 *@ig <
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q
. . o-(o 0—0)
Peltigerine 101521658 p-do-q o9
e (==
B
O"O ODOO O_o
Perylene 9142 ba@a
o-q o-qQ
ak
3-0x0-C122HSL 3246941 L& s
p
C4-HSL 10130163 ot
§
2-nonylquinolin4(1H)-one b oSS!
9856730 o Yvtetet
(NNQ) log
o
3-amino-7-chloro-2- e
nonylquinazolird(3H)}one (QZN) 71627415 Sotet %M:@‘
Penisillik asit 1268111 el 2
? 4
P.aeruginos®®S sinyal mekanizmasénda g°rev alan 3
|l i ken sekonder k¢t e¢phanesi Il e geg%reklextir

yéksek kenetl enme s kor2@e v stne rmelt mibwtliirt.l er
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Tablo 32. 31 X3 proteini ile I iken sekonder met

sonucu elde edilen skorlar.

Liken Sekonder Metabolitler 31 X3 Kenetl enme S
Perylene -8.119
Peltigerine -7.812
Methyl evernate -7.263
Methyl lecanorate -7.223
Evernik asit -6.194
Penisillik asit -2.860
31 X3 PDB kodlu resept®r protein ile en yg¢ks
sekonder metabolitin |Iigand etkilexkxim diyag
belirtilmiktir.
T;;R LEU )
. 40 J
‘l \ALA l\ 2
50 J
LEU>, ‘ \ 38;
) ILE
Ja37 52 \
s \cvs ‘ T
% = € ()
ALA \\ O v
127 b4

\ VAL
TYR
SEr 76 T;;R / ¥
129 Nisp, A

1
R @Y
115
Distance ~e Pi-cation
@ Charged (negative) Polar & H-bond — Salt bridge
@ Charged (positive) @ Unspecified residue = Halogen bond Solvent exposure
Glyane Water Metal coardinatior.
Hydrophobic Hydration site e-* Pi-Pi stacking
o Metal X Hydration site (displaced)
keki PDB. 81 X3 kodlu protein ile perylene sek

di yagramé (Ke&ldl.l enme skor u:

31X3 - perylene kompleksindgerylene TYR47 ile pip | istiflenme etkil ek
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ILE |

oI

/ TYR
64
™R 23 IR
GLY 47 HOD 56
38 #THR
115 \H 61
C;;S _rp
LEU, / &0 ey
I 110
AL .
\ ..——.‘A.H
¢2L7A 76 THR ",\ ALA
\ 5y /A 105
SER ; \ ALA
PHE 129 4y @—.Vb—"_— 70
101 7 b
TYR TRP
93 88
Distance ~—® Pi-cation
W Charged (negative) Polar &  H-bond — Salt bridge
@ Charged (positive) W Unspedfied residue » Halogen bond Solvent exposure
Glycine Water Metal coordinatior.
Hydrophobic Hydration site % Pi.Pistacking
& Metal X Hydration site (displaced)

k e ki | PDB 3D83. kodlu protein ilepeltigerine sekonder metabolitine ait ligand

etkilekim diyagr afndd2).( Kenetl enme skor u:
31X3 - peltigerinekompleksindepeltigerine TRP60veASP 73 i1l e hi drojen b
ile pi-katyonveASP73 il e tuz k°pre¢gse etkil exki mi kur
@
15~
LEy) 126 SALA
,40) L‘;R By @
LEU B~ SRR
) % )2
Qy = 5 ILE
38 52 /i
\
LEU AR
T THR
‘g? D750
TYR
o4 \qu
ey
ALA o1 X = ASBy 110
105 TRP! y
0
TRP THR'
\ 88 VAL 75
PHE), PHE 76
e = 101
YR
a3
Distance —= Pi-cation
& Charged (negative) Polar * H-bond —  Salt bridge
& Charged (positive) W Unspeafied residue » Halogen bond Solvent exposure
Glycine Water Metal coordinatior
Hydrophobic Hydration site e Pi-Pistacking
@ Metal X Hydration site (displaced)

keki

etkilekim diyagr ant€3).( Kenet !l enme
3IX3 - methyl evernate kompleksinde methyl evernate; TYR56 ipi pstiflenme
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IPDB33LX® kodlu protein ile methyl evernate sekonder metabolitine ait ligand

skor u:



et ki IveeTkRiP6iO i |l e hidrojemr.baj é etkil eki mi
YR
LEU) 41
‘0,
MA‘)
&
'” o YR )
LEU o e
)127 i{fz"
THR HO b
] Bya 1 W
% . \ rp
SERY, 60
1297 TR LEY
TR 110
113/
ALA
TRP :
88 1R PHE
a3 101
Distance —® Pi-cation
& Charged (negative) Polar * H-bond —  Salt bridge
W Charged (positive) W Unspecified residue » Halogen bond Solvent osure
Glyane Water - Metal coordinatior o
Hydrophobic Hydration site e Pi-Pi stacking
& Metal x Hydration site (displaced)
k e k i PDB33IX3 kodlu protein ile methyl lecanorate sekonder metabolitine ait ligand

etkilekim diyagr ah3).( Kenet !l enme
31X3 - methyl lecanorate kompleksinde methyl lecanorate; SER129, TYRS&RP60

skor u:

il e hidrojen bajé kurmuktur
TYR
l[U
w)exv /{
m:)
LEU SZ)
125 MA
l‘v‘R
64
vZ? N.‘OL
6
rp
]
VR
THR oA se)
THR 75. 05
15 VAL U
7% e
a8
YR P
9 o
Distance —e Pi-cation
W Charged (negative) Polar & H-bond —  Salt bridge
W Charged (positive) @ Unspecified residue = Halogen bond Solvent exposure
Glycne Water Metal coardinatior
Hydrophobic Hydration site o Pi-Pistacking
& Metal X Hydration site (displaced)
keki |PDB 38 .kodlu protein ile evernik asit sekonder metabolitine ait ligand

etkilekim diyagr a6n®4).( Kenet |l enme
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skor u:

k ui



3IX3 - evernik asit kompleksinde evernik asit; TYR56 ielppi istiflenme et}
Kur muktur .

P. aeruginosdS si nyal mekani zmasénda g°rev al e
proteinin Il i ken sekonder k¢t éephanesi il e
sonu-|la@reénaengy¢ksek kenetl enme S Bootreu ver
gesteril mi ktir.

Tablo 33. 1 RO5 proteini ile Iiken sekonder met &
sonucu elde edilen skorlar.

Liken Sekonder Metabolitler 1RO5 Kenetl enme S

Ethyl orsellinate -5.848
Peltigerine -5.426
Perylene -5.256
Adenosylhopane -5.036
Lekanorik asit -5.034
Penisillik asit -3.510
1RO5 PDB kodlu resept®r protein ile en yg¢ks
sekonder metabolitin ligandt ki | exki m di yagramlareée kekil 3
belirtilmiktir.
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. 148
145
THR _. =
144
TRP
«R_ G
69 \ 30“)
PHE OH”
'IOS‘
ALA 0 0
106 Ave /l
107
SER |
109 ‘} PHE VAL
nz. 26
Distance —e Pi-cation
W Charged (negative) Polar & H-bond —— Salt bridge
@ Charged (positive) W Unspeafied residue » Halogen bond Solvent exposure
Glyane Water Metal coordinatior.
Hydrophobic Hydration site % Pi-Pistacking
& Metal X  Hydration site (displaced)
k e k i IPDB31R®5.kodlu protein ile ethyl orsellinate sekonder metabolitine ait ligand

etkilekim diyagr a5d8).( Kenetl enme
1RO5- ethyl orsellinate kompleksinde ethyisellinate; ILE107, ARG30e THR144 ile

skor u:

hi drojen bajé etkilexkimi KkKkurmuxktur
VAL _ Gy
PHE 148 147 N 1ur
TRP w 145

Glyane
Hydrophobic
» Meral

@ Charged (negative)
& Charged (positive)

Polar

Unspeafied residue
Water

Hydration site

-

X Hydration site (displaced)

Distance
* H-bond
» Halogen bond
= Metal coordinatior
Pi-Pi stacking

—® Pi-cation
Salt bridge
Solvent exposure

L

k ek i | PDB.1ROb.kodlu protein ile peltigerine sekonder metabolitine ait ligand

etkilekim diyagr ad6).( Kenet | enme

1RO5 - peltigerine kompleksinde peltigerine; ILEIQ¢ GL U1 71 i |
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e

skor u:

hi droj e



PHE117ilepipi i sti f |l evea@leUlet Kkiillekitmuz k©°%°pr¢se¢ et
VAL)
PHE 2 GLU
117
SER w
109
HO THR
'''' -'or 145
jRE )
107 U
ALA GLY
HE 147
/
VAL
148
Distance & Pi-cation
@ Charged (negative) Polar = H-bond —  Salt bridge
@ Charged (positive)y @ Unspedified residue » Halogen bond Solvent exposure
Glycine Water Metal coordinatior
Hydrophobic Hydration site e-e Pi-Pistacking
o Metal X Hydration site (displaced)

kekil

etkilekim diyagr aPe6).( Kenet | enme

PDOB.1RQA5. kodlu protein ile perylene sekonder metabolitine ait ligand

skor u:

1RO5- perylene kompleksinde perylene; ARGaI LE107 il e hidrojen
Kur muktur
VAL
PHE 26 ‘RG)
105 B
M.A 5 M
106 J X A
|LE"’ \}
Jo1 o, T v
ASN JHR
145
PHEC
SER SER VAL 147
ns 1» 48
0
10
< MET
151
Distance ~® Pi-cation
W Charged (negative) Polar *  H-bond — Salt bridge
@ Charged (positive) @ Unspeafied residue = Halogen bond Solvent exposure
Glycine Water Metal coordinatior
Hydrophobic Hydration site -®  Pi-Pi stacking
W Metal X  Hydration site (dlspla(cd)
k e ki IPDB1ROZkodlu protein ile adenosylhopane sekonder metabolitine ait ligand

et kil eki m dtienme gkor&5ve7).( Ke n e
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1RO5- adenosylhopane kompleksinde adenosylhopane; PHE117plagtiflenmeve

e Ki

ILE107, THR145veGL U171 il e hidrojen bajé etkil
PHE
ARGy 105 VAL )
um o
GLU
{‘171

THR
145

N

GLY

147

VAL /

148
PHE | 1
117 £LYS ARG

B et — )

151
y Charged (negative) Polar > Slsb(gg(cf : S;lc(d!;’r?c’;
° Chdrged (positive) @ Unspecified residue Halogen bond s:alven(;l:;osu!e
Glyane Water Metal coordinatior.
Hydrophobic Hydration site o-* Pi-Pistacking

- Metal X  Hydration site (displaced)

k e ki | PDB 1RO3 kodlu protein ile lekanorik asit sekonder metabolitine andiga
etkilekim diyagr a5d4).( Kenetl enme skor u:
1RO5- lekanorik asit kompleksinde lekanorik asit; ARG30, ARG184GLU171 ile
hi drojen bajée etkileki mi Kur muktur .

P. aeruginosa@S si ny al mekani zmasénda g°rev
proteinin Il i ken sekonder k¢t éephanesi i
sonu-1| aréna g°re en y ¢ ksek kenet 4de n me
gesteril miktir.

Tablo34.4JViprotein i 1l e | i ken sekonder metabolit]l
elde edilen skorlar.

Liken Sekonder Metabolitler 4J VI Kenetl enme S

Ethyl orsellinate -6.935
Methyl orsellinate -6.601
Perylene -6.294
Methyl gyrophorate -6.267
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Adenosylhopane
Peltigerine

Penisillik asit

-6.151
-6.105
-4.792

43 VI PDB kodlu resept®r protein ile en y¢k
sekonder metabolitin |igand etkilekim diya
belirtilmiktir
PHE )
221*'! PRO", PRO
META T zsL: 7 238/; S et
g J ~ 239 Ao
a ~PHEY, ALA
169 J 168 ,
< LYS
:;;’ > 6 R 67 ILE
— 14
o/\ THR g
166
LEU RiA
208 102
LEUR-"°
207 THR
H:0 265
Distance —e Pi-cation
@ Charged (negative) Polar * H-bond ——  Salt bridge
& Charged (positive) W Unspecfied residue » Halogen bond Solvent exposure
Glycine Water Metal coordinatior
Hydrophobic Hydration site ** Pi-Pistacking
< Mertal X Hydration site (displaced)
k e ki | PDB 4JV¥I4adlu protein ile ethyl orsellinate sekonder metabolitine ait ligand
etkilekim diyagr a6m85).( Kenetl enme skor u:
4VI - et hyl orsellinate kompleksinde ethyl o]
et kil eki mi Kur muktur
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PRO
129
ILE "~ ALA
PHE ™1
Q 236 23-7)
LEU 221) RO
197 / 238 %S,\
ME \ ) ALA
O
2247 - 168
C-/ ALA
102
LEV
208'
LEU .- "‘lU THR
2009 / 265
HO ILE
149
Distance ~* Pi-cation
W Charged (negative) Polar & H-bond —  Salt bridge
& Charged (positive) W Unspecified residue = Halogen bond Solvent exposure
Glycine Water Metal coordinatior.
Hydrophobic Hydration site e-e Pi-Pistacking
& Metal X Hydration site (displaced)

keki

etkilekim diyagr a6el).( Kenet | enme

4Vl -met hyl

orsel |

nat e

| PDB 4JYI kodlu protein ile methyl orsellinate sekonder metabolitine ait ligand

skor u:

kompl eksinde

et kil eki mi Kur muktur
PRO
33;}\ ILE
VAL 1o
ILE 11 2 MET
- 224J)
209
\ LEU
LEU /97
208
g e A
LEU 168
7'07 GU{
ASN 194 HR
206 65 ya
170
E
263
YR
258
Distance —e Pi-cation
W Charged (negative) Polar ) = H-bond —  Salt bridge
W Charged (positive) @ Unspecified residue » Halogen bond Solvent exposure
Glycne Water —  Metal coordinatior.
Hydrophobic Hydration site o Pi-Pistacking
o Metal X Hydration site (displaced)

keki l

etkilekim diyagr at®4).( Kenet | enme
kompl eksinde

4VI -peryl ene

67

POB. 41M@ kodlu protein ile perylene sekonder metabolitine ait ligand

skor u:

peryl ene; su

met hyl

mo |



Kur muktur

ILE

PHE $5

221

ALA
ME 237 3PRO
224 238

\%O
o+ o

HO
" SER
196

LEU
197
(o}
HON o
GLN\ |LE  THR
194 3149 265,
ey, ASF
ZOB\LEU
ALA 207
168
Distance ~—e Pi-cation
@ Charged (negative) Polar & H-bond —  Salt bridge
& Charged (positive) ‘@ Unspecified residue = Halogen bond Solvent exposure
Glycine Water ~=  Maetal coordinatior.
Hydrophobic Hydration site e-% Pi-Pi stacking
o Metal X Hydration site (displaced)

keki | PDB.4lWWI7kodlu pratin ile methyl gyrophorate sekonder metabolitine ait

l i gand

etkil ekim di yo2g7). a mé

(Kenetl enme skor

4JVI1 - methyl gyrophorate kompleksinde methyl gyrophorate; LEU197, TYRZ58

GLU259 ile hidrojen bajé etkilexki mi Kur muxkt
e THR
PRO 1% 26
LEU .L[U\ \
R N
o ; 18
129 VAL
35 - o -gg)
TYR
=8
ILE
ALAY 86
_ AEUN 137}
)
: Distance —e Pi-cation
W Charged (negative) Polar -+ H-bond — Salt bridge
& Charged (positive) W Unspeafied residue » Halogen bond Solvent exposure
Glycine Water —  Metal coordinatior.
Hydrophobic Hydration site oo Pi-Pistacking
o Metal X  Hydration site (displaced)
k e k i | PDB 4JVI&odlu protein ile adenosylhopane sekonder metabolitine ait ligand

etkilekim diyagr a6ndl).( Kenet |l enme
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skor u:



4Vl - adenosyl hopane

kompl eksinde

adenosyl hoy

etkilekimi Kkurmuxktur.
PHE )
221
M[T/ ILE
224 THR 149
LEv ‘9RO_AL7A) ILE 166\
ger~197 8 oS ALA
'196 / 168
GLN l
194,/ =
VAL THR
}11 265
ARG ILE - ALa
‘ 263 102
I
LEU \m'
208 / R
LEU ~ 258
207‘
ASN
206
Distance —e Pi-cation
W Charged (negative) Polar = H-bond —  Salt bridge
W Charged (positive) W Unspecified residue = Halogen bond Solvent exposure
Glyane Water Metal coordinatior
Hydrophobic Hydration site e-® Pi.Pistacking
Metal X  Hydration site (displaced)

k eki | POB.42V9 kodlu protein ile patierine sekonder metabolitine ait ligand
etkilekim diyagr a6M®5).( Kenet | enme
4JVI1 - peltigerine kompleksinde peltigerine; LEU202 | L E2 3 6

et kil exki mi

Kkur muktur .

3.1.1.3.MetaCore / MetaDrug Analizleri

Literat ¢ wvenmodrekmdlear é&k enet Isenncmelde®dilang | asy o

24 adet liken sekonder metaboliglit er at ¢ r c e

i -eren mol ek ¢ | k¢t

aktivite ve QSAR toksisite model e r i

saptanméRt BveTabloB&dal al € k mad a

MetaDrug analizleri sonucunda elde edil&rD

toksisite etki tahminlerelirtii mi
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Tablo35.Li ken sekonder metabolit molek¢l I erini

Terap®°tik Aktivite Tahmin

Mol ek ¢ | . N i} . Deri
Metabolitler Bakteriyel Kanser Ajré KIltil Hast a

0.66 0.79
(60.38)

(46.49)

0.63 0.63

Adenosylhopane (60.70) (81.60)

Ethyl orsellinate

Evernik asit ez oL
(50.62) (44.07)

. ) 0.72
Lekanorik asit (44.07)

0.71

Methyl evernate (44.07)

0.51
(50.62)

Methyl 0.60 0.78
gyrophorate (70.49) (44.07)

Methyl 0.73
lecanorate (44.07)

Methyl 0.82 0.78
orsellinate (65.31) (41.96)

Perylene 0.56 0.83 0.73 0.59 0.80
(21.74) (89.47) (18.75) (22.39) (24.53)

__ 0.52
Peltigerine (58.04)

e 0.81 0.79
Penisillik asit (29.91) (29.85)

Tablo35Ge | i ken met aboedpiethnilkdgtldpltkamesitnenol ek ¢ | |
aktivite anali zl er QIAR enoddli balrtdimektedh a$enbapf ai kai
aktivite dejerl eri 00.50 den y¢ksek ol an

model i nde aktivitenin ol uml we yeknidle rodndkuj ul

belirtimektedirK é r md z2é | Klag £danletmeelni rt i 1l en QSAR model i
terap®ti k alkmadédjtéedné&rbeliintrt mektedir.
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Tablo 36.L i

ken sekonder

met abol it

mol ek ¢l |

erinin toksi k etki

Toksisite Etkilieri Tahmini (TP)

Ethyl Evernik Lekanorik Methyl

Methyl

Methyl

Methyl Penisillik

Etkinlikler Adenosylhopane orsellinate  asit asit evernate gyrophorate lecanorate orsellinate Perylene Peltigerine asit
(49.80) (78.02)  (78.30)  (78.30) 78.30 79.75 31.76
jgg;?kfgg 5.10 477 503 501 5.20 5.34 5.00 4.74 5.01 5.08 476
&i50 (M) (82.83) (69.61) (53.60) (53.60) (53.60) (53.60)  (53.60)  (65.00) (36.59) (60.84)  (38.68)
O 0.48 033 024 033 0.17 0.33 0.37 1.42
Terapoi (9103 (63.79) (63.79) (63.79)  (63.79)  (63.79) (21.88) (37.04)
Anemi 0.14 0.41 0.27 0.40 0.23 0.16 0.26 _
(72.24) (46.61) (50.62) (50.62) (50.62)  (50.62)  (50.62)
Karsinojenite 0.13 041 014 016 015 0.03 0.13 0.34 0.29 0.45
(91.03) (62.93) (63.79) (63.79) (63.79)  (63.79)  (63.79)  (56.73) (59.23)  (37.72)
Di ki F¢ 0.12 027 018 014 014 0.11 0.15 0.29
Karsinojenite (91.03) (55.81)  (63.79) (63.79) (63.79)  (63.79)  (63.79)  (56.73)
Erkek Farede 0.17 047 015 008 014 0.03 0.06 0.40
Karsinojenite (77.19) (55.81) (47.15) (47.15) (47.15)  (47.15)  (47.15)  (50.78)
Di Ki Sé 0.10 035 013 009 011 0.03 0.13 0.34
Karsinojenite (91.03) (53.91) (63.79) (63.79) (63.79)  (63.79)  (63.79)  (56.73
Erkek S 0.12 027 028 0.05

Karsinojenite

Kardiyotoksisite

Genotoksisite

60.70

0.17

(91.03)
Hepatoksisite (901'_2033)
Nefrotoksisite (703;_2;3)
N°r ot ok (7()i.2£;)6)
Kar aci 0.35

(70.94)

0.37
(70.94)
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Kol est (44.72)

Karaci i 0.34
Birikimi (91.03)
Kar aci 0.23
Nekrozu (91.03)
Kar ac.i 0.21 0.43 0.43 0.43 0.31 0.43
B¢y e me (44.72) (70.94) (70.94) (70.94)  (70.94) (70.94)
B° br ek 0.23 0.37 0.48 0.42 0.48
Nekrozu (67.07) : 63.79) (63.79)  (63.79) (63.79)
B° br ek 0.13 0.31 0.21 0.41
B¢y ¢ me (71.67) (50.62)  (50.62) (50.62)
Nefron 0.18 0.36 0.28 0.36 0.17 0.35
(73.23) (63.79) (63.79) (63.79)  (63.79) (63.79)
. - 22.04 20.45 19.84 19.28 19.36 19.57 20.49
Cilt Hassaslyetl  19.95(26.33)  g3'39y  (9.81) (69.81) (69.81)  (69.81)  (69.81)  (59.09)
Nazal Patoloil 0.07 0.35 0.12 0.09 0.16 0.19 0.14 0.49
) (33.00) (47.37) (60.45) (60.45) (60.45)  (60.45) (60.45)  (49.21)
Testis 0.38 038 043 043 046 0.29 0.49 0.39 0.23 028
Toksisitesi (46.56) (78.02) (60.45) (60.45) (60.45)  (60.45) (60.45)  (71.11) (59.23)  (37.04)
Akci ] e 0.13 0.28 0.27 0.28 0.14 0.27 0.43 U
Toksisitesi (91.03) (49.54) (49.54) (49.54)  (49.54) (49.54) (49.57)  (32.94)
Epididim 0.25 0.35 o
Toksisitesi (46.56) (59.23) (37.04)
Tablo 366 a@l i ken met abolveperki¢gdi¢glplhiakneadsintt mol ek¢l |l erine ait 26 adet Q
Toksisit@0odegedérmrycksek olan dejerler molelkguj ema ni eedémée t mak
renk 1l e belirtilmektedir. Yeki | il e i1 karetl enen ké&sémlarsa bel
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3.1.2.1n vitro:
3.121Li ken T¢rl eri
Bursak e st e | (40A@PDAUY. AAT/EDIHN BlursaKestel

( 4 222995 N 2 9887T6ZE 1400m), BursaKe st e | (40A06"' 12. !
29A17' 16.8171"-KEeslt5e0l0 m) 4 0 Bua'stk8 . 7 2600 N 29 A1
BursaUl ud(a4f0 A06"' 58. 4" N 2 9vAArXih-B 6 r QKk4&E B8BEO 0 m)
41A51"' 18 .)3b'°E gledl 8eOrm nPeltigaractionpslianneanai t ol dukl ar
l' i ken ©°rneklerinin mor fol ojik ol arak tg¢r
sérasénda temel vekhaknalk 201081 a K tKbsieladBoisal mé k't ér
Ul udeAritvin-Bor bRad gel eri ntem P opl &itPeltiygerdsp.ér as eyl
Peltigera praetextatae Peltigera horizontalis ¢ r | eri ol arak tekhis ed

3122ELFO6l erin veNalfeod ¢oljark T¢er Tayinl er i
Peltigeraspt ¢ r ¢ | IEKFR,ELFh BLESH ELF6, ELF7, ELF10, ELF1de
ELF84 k odlodrmea k 8i,adetr e ELF t ¢r ¢ . P oozorgalise g § mi kKt i
likeninden ELA2, ELF22, ELF23ELF28, ELF33, ELF59, ELF79e ELF104k o d | ar €
ol mak 8gaketr eELF t ¢r ¢ Pipraetéxtatat e d i¢s|l nhii Btte2bri.nd e n
ELF37,ELF52,ELF60, ELF69, ELF102eELF1I03k o d | ar &€ dadek EEkzErt¢sr ¢
i zol e edi |l mi ktir. Kzol e vemoll el¢ ltegrm tELIFOL &

ELF2 ELF4 ELF5 ELF6

keki |Pelgeradpl i keni nden i z ogruplmeridlojikge°nr ErtFHIl errii n
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ELF12 ELF22 ELF23 ELF28

keki2P.lorizéntalisl i keni nden i zogluelmedf bkeoj EKFgPegn

ELF33 ELF59 ELF79 ELF104

k e ki |P.I®riz@nglidikenindenizoleedileEL F61 er i n grup2 morfolo

74



ELF21 ELF37 ELF52 ELF60

k ek 24 P.Baetextatd i keni nden i zogiluplmedif oéonj EKFgP erin

ELF69 ELF102 ELF103

keki I[P [(gaetex®atd i keni nden i zole edilen ELFOIl er i

Max Total Query E Per.

Description
Score Score Cover value Ident

Accession

Clonostachys rosea isolate ZB11060971 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transct 270 270 96% 1e-68 100.00% KX783357.1

Clonostachys rosea voucher SWFUYHL2-5 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal trar 267 267 94% 1e-67 100.00% MG857582.1

Trichoderma sp. isolate SDAS203184 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe 265 265 94% 5e-67 100.00% MK870442.1

Trichoderma sp. isolate yi0337 1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed sg 265 265 94% 5e-67 100.00% MH284311.1

Clonostachys rosea strain 3WBY1 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAgent 265 265 94% 5e-67 100.00% KU350700.1

Clonostachys rosea strain LQC 62 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed s 263 263  93% 2e-66 100.00% MG489966.1

Clonostachys rosea strain Zbf-R3 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and intemal transcribed s 254 254 90% 1e-63 100.00% KX064981.1

Bionectria ochroleuca strain MS-05 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA and internal transcribed space 252 252 89% 4e-63 100.00% JX675045.1

Trichoderma sp. isolate SDAS203703 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe 267 267 96% 1e-67 99.32% MK870437.1

Trichoderma sp. isolate yi0332_ 1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed sp 267 267 96% 1e-67 99.32% MH284310.1

k e k i26. PeBigera sp.likeninden izole edilen ELF2 kodlu endolikenik fungusun
mol ek¢l er te¢gr tayini sonucu (Primer F: | TS1
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Description

Uncultured fungus clone 035A9743 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; and

Uncultured fungus clone 034A2406 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; and

Uncultured fungus clone 034A2175 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; and

Uncultured fungus clone Singleton (236-1579 3267) 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1. comple

Uncultured fungus genes for 18S rRNA, ITS1 and 5.8S rRNA, partial sequence, clone: K4-28

Clonostachys rosea isolate 18-2 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spa

Score
68.0
68.0
68.0
65.3
65.3
65.3
64.4
65.3
63.5

63.5

Total
Score

68.0
68.0
68.0
65.3
65.3
65.3
64.4
65.3
63.5

63.5

Query
Cover

96%
96%
96%
96%
96%
96%
92%
98%
96%

96%

E
value

2e-08
2e-08
2e-08
2e-07
2e-07
2e-07
2e-07
2e-07
8e-07

8e-07

Per.
Ident

89.09%
89.09%
89.09%
88.89%
88.89%
88.89%
88.68%
87.50%
87.27%

87.27%

Accession

JX364246.1
4X320109.1
JF817331.1
JX381551.1
JX319884.1
FJ779986.1
JX376361.1
ABS81097.1
MT463392.1

MT448899.1

k e k i2¥. PeBigera sp.likeninden izole edilen ELF2 kodlu endolikenik fungusun

mol ek¢ler teéer tayini
ELF2 kodlu endolikenik fungusITS1Fvel TS2 pr

s é r a s1®0/dloaostdthys rosea6100 Trichoderma spve %89,09 Clonostahys

sonucu

(Pri mer

mer

di

roseat ¢ r ¢ Ifaurbégmez er | i K g°stermi Ktir.

zi |l

Description

Clonostachys sp. strain ZMGRS2 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosom

Uncultured fungus clone 4248 575 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal

Clonostachys rosea isolate SRRB-150 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S rib

Clonostachys rosea isolate SRRB-71 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe

Clonostachys rosea isolate 1sidE4C2 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S riboson

Clonostachys rosea isolate MzE3C3 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosome

Clonostachys rosea isolate R2R small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosoma

Max
Score

244

Total
Score

244
244
244
244
244
244
244
244
244
244

Query
Cover

86%
86%
86%
86%
86%
86%
86%
86%
86%

86%

E:
value

7e-61
Te-61
Te-61
7e-61
7e-61
7e-61
7e-61
Te-61
Te-61

7e-61

Per.
Ident

100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

100.00%

Accession

MT447550.1
MT446186.1
MT236638.1

MK177182.1

MT003112.1

MT003072.1

MK752440.1
MK752439.1
MK752438.1

MK752436.1

R:

er

k e k i28 PeBigera sp.likeninden izole edilen ELF4 kodlu endolikenik fungusun

mol ek¢ler tegr tayini

sonucu

(Pri mer

Description

Fungal sp. isolate PS1494 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 2,

Uncultured fungus clone 036A23584 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; an

Uncultured fungus clone 036A21816 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; an

Uncultured fungus clone 036A19551 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; an

Clonostachys rosea isolate 18-2 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spa

Clonostachys rosea isolate Potato root internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcrib

Clonostachys rosea strain GFRA45 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal F

Max
Score

67.1
67.1
67.1
67.1

62.6
626

62.6

Total
Score

67.1
67.1
67.1
67.1
67.1
64.4
64.4
62.6
62.6

62.6

Query
Cover

94%
94%
94%
94%
94%
94%
94%
94%
94%

94%

E
value

6e-08
6e-08
6e-08
6e-08
6e-08
2e-07
2e-07
7e-07
7e-07

7e-07

Per.
Ident

90.38%
90.38%
90.38%
90.38%
90.38%
90.20%
90.20%
88.46%
88.46%

88.46%

Accession

KY776180.1
KY775949.1
JX377780.1

JX376042.1
JX373812.1
JX381551.1

EJ779986.1

MT463392.1

MT448899 1

MT447550.1

F:

k e k i29. PeBigera sp.likeninden izole edilen ELF4 kodlu endolikenik fungusun

mol ek¢ler tegr tayini
ELF4 kodlu endolikenikfungus, ITS1Fvel TS2 prr

76

sonucu

(Pri mer

mer

di

zi |

R:

er

TS?2
i | e

TS1

TS2

il e



S ér a s é yUoaostd¥diy® roseae %90,38 Fungal sp.t ¢ r ¢ |f assn@gnaeslik

glestermiktir

: Max Total Query E Per.
Description Accession
Score Score Cover value Ident

Trichoderma sp. isolate SDAS203708 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe 346 346  89% 3e-91 100.00% MK871126.1

Trichoderma sp. isolate SDAS203683 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe 346 346  89% 3e-91 100.00% MK871122.1

Trichoderma sp. isolate SDAS203703 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe 346 346  89% 3e-91 100.00% MK870437.1

Trichoderma sp. isolate yi0225 1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed s; 346 346 89% 3e-91 100.00% MH285050.1

Trichoderma sp. isolate yi0372 1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and interal transcribed sg 346 346 89% 3e-91 100.00% MH285039.1

Trichoderma sp. isolate yi0332 1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed s; 346 346 89% 3e-91 100.00% MH284310.1

Clonostachys rosea isolate ZB11060971 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transci 346 346 89% 3e-91 100.00% KX783357.1

Clonostachys rosea strain 3WBY1 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gent 346 346 89% 3e-91 100.00% KU350700.1

Clonostachys rosea strain Zbf-R3 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed s; 337 337  87% 2e-88 100.00% KX064981.1

Bionectria ochroleuca strain MS-05 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA and internal transcribed space 335 335 87% 6e-88 100.00% JX675045.1

k e k i30. PeBigera sp.likeninden izole edilen ELF5 kodlu endolikenik fungusun

mol ek¢l er te¢gr tayini sonucu (Primer F: | TS1

Max Total Query E Per.
Score Score Cover value Ident

Description Accession

Clonostachys rosea isolate ACM941 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S riboso 359 359 96% 3e-95 99.00% MK411420.1

Trichoderma sp. isolate yi1252 1 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RN 359 359 96% 3e-95 99.00% MH284648.1

Clonostachys rosea strain pP3 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, anc 359 359 96% 3e-95 99.00% KY703873.1

Clonostachys rosea strain CanS-48 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene 359 359  96% 3e-95 99.00% JF817324.1

Bionectria sp. Macof 02 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intern 359 359  96% 3e-95 99.00% HQ731621.1

Bionectria ochroleuca strain ATCC 48395 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RN/ 359 359 96% 3e-95 99.00% GU256754.1

Bionectria ochroleuca isolate SB_Bac6 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA¢ 359 359 96% 3e-95 99.00% EU484314.1

Nectria gliocladioides 5.8S rRNA gene, 28S rRNA gene (partial), ITS1 (partial) and ITS2, strain S9A6 359 359 96% 3e-95 99.00% AJ509864.1

Clonostachys rosea strain glz6 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, an 355 355 96% 4e-94 98.51% KX058045.1

Fungal sp. BVK-SMA-2 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosomal RNA gene, complt 355 355 96% 4e-94 98.51% KMO000126.1

k e k i3L PeBigera sp.likeninden izole edilen ELF5 kodlu endolikenik fungusun

mol ek¢ler ter tayini sonucu (Primer R: | TS2
ELF5 kodlu endolikenikfungus, ITS1Fvel TS2 pr i mer dizileri il e
s ér a s e Yricloodefath 8p@6100Clonostachys rose&o100Bionectria ochroleuca

ve %99 Clonostachys rose&099Trichoderma sp.%99Bionectria spt ¢ r ¢ df aurnégnua

benzerlikg ® st er mi Kkt i r

77



Max Total Query E Per.
Score Score Cover value Ident

Description Accession

Fusarium fujikuroi clone LS101 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and interal transcribed space 121 121 90% 4e-24 98.53% MNB871559.1

Fusarium fujikuroi clone LS159 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and intemal transcribed space 119 119 89% 1e-23 98.51% MN871566.1

Gibberella intermedia isolate 5439 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribedsp 119 119 89% 1e-23 98.51% JQ846048.1

Fusarium fujikuroi clone LS177 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed space 117 117 88% 5e-23 98.48% MN871569.1

Fusarium fujikuroi clone LS01 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 117 117 88% 5e-23 98.48% MN871538.1

Fusarium proliferatum isolate LrBF1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribeds 117 117 88% 5e-23 98.48% MG543719.1

Fusarium proliferatum isolate LrSF9 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed ¢ 117 117 88% 5e-23 98.48% MG543689.1

Eusarium proliferatum isolate LrSF8 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed s 117 117 88% 5e-23 98.48% MG543686.1

Fusarium proliferatum isolate LrSF4 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribeds 117 117 88% 5e-23 98.48% MG543684.1

Fusarium oxysporum isolate NFW16 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed 117 117 88% 5e-23 98.48% KX580173.1

k e k i32. PeBigera sp.likeninden izole edilen ELF6 kodlu endolikenik fungusun

mol ek¢l er te¢gr tayini sonucu (Primer F: | TS1

Max Total Query E Per.

Description
Score Score Cover value Ident

Accession

Uncultured fungus clone 036A28320 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; anc 91.6 916 78% 3e-15 98.08% JX382395.1

Uncultured fungus clone 036A27477 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; anc 916 916 78% 3e-15 98.08% JX381582.1

Uncultured fungus clone 036A25876 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; anc 91.6 91.6  78% 3e-15 98.08% JX380033.1

Uncultured fungus clone 036A24215 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; anc 916 91.6 78% 3e-15 98.08% JX378398.1

Uncultured fungus clone 036A23393 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; anc 91.6 91.6 78% 3e-15 98.08% JX377591.1

Uncultured fungus clone 036A23003 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; anc 91.6 91.6 78% 3e-15 98.08% JX377211.1

Uncultured fungus clone 036A17311 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; and 91.6 916 78% 3e-15 98.08% JX371604.1

Uncultured fungus clone 037A38308 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; anc 91.6 916 78% 3e-15 98.08% JX355232.1

Fusarium oxysporum strain CIPE 14 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAgern 91.6 91.6 78% 3e-15 98.08% EU402384.1

Fusarium oxysporum isolate H17 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RN 89.8 89.8 78% 9e-15 98.08% MT482508.1

Fusarium oxysporum isolate H2 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spac 89.8 89.8 78% Oe-15 98.08% MT482501.1

Fusarium fujikuroi strain YT-4 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 89.8 89.8 78% Oe-15 98.08% MT477706.1

Fusarium dlaminii strain YT-2 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 89.8 89.8 78% 9e-15 98.08% MT477704.1

k e k i38. PeBigera sp.likeninden izole edilen ELF6 kodlu endolikenik fungusun

mol ek ¢l er tw(PrimerRMTIS2Z)i s onu

ELF6 kodlu endolikenik fungus, ITS1kel TS2 pri mer dizil eri il e
sér as eyl Fasarita? gjkiave %98,08 Fusarium oxysporunf ungus !l ar éna

benzerl ik g°stermixktir.

Max Total Query E Per.

Accession
Score Score Cover value Ident

Description

Fusarium chlamydosporum isolate UFSM-F8 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal trs 340 340 92% 1e-89 100.00% KC817122.1

Fungal sp. AM2013 strain 165_Gbp internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and intemal transcribed 340 340 92% 1e-89 100.00% KC506316.1

Gibberella intermedia strain Ks/1/3/1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribec 340 340  92% 1e-89 100.00% JN624895.1

339 91% 4e-89 100.00% MN871804.1
339 91% 4e-89 100.00% MN121060.1
339 91% 4e-89 100.00% MN049928.1
339 91% 4e-89 100.00% KY678273.1
339 91% 4e-89 100.00% KY678272.1
339 91% 4e-89 100.00% MH712289.1
339 91% 4e-89 100.00% MH712158.1

339 91% 4e-89 100.00% LC384878.1

k e k i34. PeBigera sp.likeninden izole edilen ELF7 kodlu endolikenik fungusun
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mol eke¢ler tegr tayini

sonucu

(Pri mer

Description

Gibberella thapsina clone 9 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and in

Fusarium sp. strain bix-2-66 small subunit ribosomal RNA gene,_partial sequence; internal transcribed spacer 1 and 5.8S ribosomal RN/

Fungal sp. isolate PDR7 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene,_

Fusarium proliferatum isolate FF103 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S riboso

Fusarium verticillioides isolate FM14 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S riboso

Fusarium verticillioides isolate FM4 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S riboson

Max
Score

348
344
344

Total
Score

348
344
344
344
344
344
595
344
344
652

Query
Cover

97%
96%
96%
96%
96%
96%
96%
96%
96%

96%

E
value

7e-92
9e-91
9e-91
9e-91
9e-91
9e-91
9e-91
9e-91
9e-91

9e-91

Per.
Ident

98.97%
98.96%
98.96%
98.96%
98.96%
98.96%
98.96%
98.96%
98.96%

98.96%

Accession

GU257902.1
MN944553.1
MN652648.1
MN652642.1
MN256658.1
MNO004768.1
MK790051.1
MK790050.1
MK790043.1

MK790042.1

F

k e k i3b. PeBigera sp.likeninden izole edilen ELF7 kodlu endolikenik fungusun

mol ek¢l er t¢ér
ELF7 kodlu endolikenikfungus, ITS1Fvel TS2 ©pr

tayini

s ér as e Yusaiunteky8porun?o100Gibberella intermediae %98,97Gibberella

sonucu

(Pri mer

mer

thapsina %98,96Fusarium verticillioides ungus | ar éna

di

zi |

R:

er

benzer/|l

Description

Bionectria ochroleuca strain N.SBA35(BJTC) 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal

Clonostachys rosea strain LQC 62 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed sg

Clonostachys rosea isolate F8195 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed sp

Clonostachys rosea strain WBS027 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gent

Clonostachys rosea strain 8WBY4 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene,

Clonostachys rosea strain E310 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spac

Clonostachys rosea voucher MO367749 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcrit

Bionectria ochroleuca strain MS-05 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA and internal transcribed spacer

Trichoderma sp. isolate SDAS203703 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribec

180

Max Total
Score Score

180
172
171
171
17
171
169
167
167
165
180

Query
Cover

90%
87%
86%
86%
86%
86%
85%
84%
84%
83%

93%

£
value

1e-41
2e-39
7e-39
7e-39
7e-39
7e-39
3e-38
Qe-38
9e-38
3e-37

1e-41

Per.
Ident

99.00%
98.96%
98.95%
98.95%
98.95%
98.95%
98.94%
98.92%
98.92%
98.91%

98.06%

Accession

HQ385971.1

MG489966.1

MN429245 1

KU350736.1
KU350709.1
KU350706.1

KJ540101.1

MNO055899.1

KX064981.1
JX675045.1

MK870437.1

k e k i36. PeBigera sp.likeninden izole edilen ELF10 kodlu endolikenik fungusun

mol ek¢ler tegr tayini
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Max Total Query E Per.

Accession
Score Score Cover value Ident

Description

Clonostachys sp. strain ZMGRS2 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosom: 1018 1018 95% 0.0 100.00% MT446186.1

Clonostachys sp. isolate PCR34 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene,: 1018 1018 95% 0.0 100.00% KY436102.1

Clonostachys sp. OTU073 AN-2016 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA ger 1018 1018 95% 0.0 100.00% KUS556555.1

Clonostachys rosea strain PAL413RZ 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosomal RN 1014 1014 95% 0.0 100.00% KMS519669.1

Ascomycota sp. isolate LTS538 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosomal 1002 1002 94% 0.0 100.00% MH430684.1

Clonostachys rosea isolate CLR small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosomal 996 996 93% 0.0 100.00% MN186772.1

Uncultured fungus clone ZB041603612(42) small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8¢ 1020 1020 96% 0.0 99.82% MF962949.1

Clonostachys rosea strain CBS 226.48 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S rib« 1003 1003 94% 0.0 99.82% MHB856318.1

Clonostachys rosea strain FIEF-P3 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosor 1002 1002 94% 0.0 99.82% MF281323.2

Clonostachys rosea isolate HP111 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosomal RNA¢ 1000 1000 94% 0.0 99.82% KT323180.2

Hypocreales sp. r158 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAgene, and interna 996 996 94% 0.0 99.82% HQ649882.1

Fungal sp. strain inoculum M2-1 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RN 1029 1029 97% 0.0 99.65% MN096589.1

k e k i37. PeBigera sp.likeninden izole edilen ELF10 kodlu endolikenik fungusun

mol ek¢l er te¢gr tayini sonucu (Primer R: | TS2
ELF10 kodlu endolikeik fungus, ITS1Fvel TS2 pri mer di zil er. i | €
s ér a s eBioheatriaohleuca®98,96Clonostachys roseae %100Clonostachys

sp, %100Clonostachysroseeungus|l ar éna benzerl i k g°ster mi

Max Total Query E Per.
Score Score Cover value Ident

Description Accession

Fusarium proliferatum isolate 9-17-F D05 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transci 99.0 99.0 70% 2e-17 96.67% KX529087.1

Fusarium proliferatum isolate TY190-26 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcrib 99.0 99.0 70% 2e-17 96.61% MT090018.1

Fusarium sp. isolate 23 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 2, cor 99.0 99.0 70% 2e-17 96.61% MH389052.1

Uncultured Fusarium clone CDR2C29 internal transcribed spacer 1 and 5.8S ribosomal RNA gene, partial sequence 990 99.0 70% 2e-17 96.61% KJ591743.1

Fusarium proliferatum strain CEF-026 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribec 99.0 99.0 70% 2e-17 96.61% KF998982.1

Fusarium fujikuroi strain DC-1-77 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and intemal transcribed sps 99.0 99.0 70% 2e-17 96.61% KC215122.1

Gibberella intermedia strain Af/4/1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed sp 99.0 99.0 70% 2e-17 96.61% JN624882.1

Gibberella intermedia strain MD-13 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed s) 99.0 99.0 70% 2e-17 96.61% JQ886421.1

Fusarium proliferatum isolate TY190-34 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and interal transcrib 97.1  97.1  69% 8e-17 96.55% MT090024.1

Fusarium fujikuroi clone LS199 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed space 97.1 97.1 69% 8e-17 96.55% MN955528.1

Clonostachys rosea strain E310 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spac 102 102  77% 2e-18 95.38% KJ540094.1

k e k i38. PeBligera sp.likeninden izole edilen ELF11 kodlu endolikenik fungusun

mol ek¢l er te¢gr tayini sonucu (Primer F: | TS1

Max Total Query E Per.

Accession
Score Score Cover value Ident

Description

Uncultured fungus clone Singleton (211-1675 3125) 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complet 75.2 752 88% 2e-10 92.45% FJ781774.1

Uncultured fungus clone 107A62594 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; anc 74.3 74.3 88% 6e-10 90.57% JX328781.1

Fusarium sp. Fs020TNW-T internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 2, 74.3 743 88% 6e-10 90.57% KF293363.1

Uncultured Fusarium clone OTU49 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; and ¢ 70.7 70.7 88% 7e-09 89.29% KM871006.1

Uncultured Fusarium clone OTU76 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; and ¢ 69.8 69.8 88% 7e-09 89.29% KM871034.1

Uncultured fungus clone 039A55146 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; anc 68.0 68.0 88% 2e-08 88.89% JX346390.1

Fusarium oxysporum isolate TVD Fungal-Culture73 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and inter 69.8 69.8 88% 7e-09 88.68% KF494071.1

Fusarium verticillioides isolate Sab.l.Aq internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe 66.2 66.2 85% 9e-08 88.24% MH520063.1

Uncultured Fusarium clone OTU41 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; and ¢ 68.9 68.9 88% 2e-08 87.72% KM870998.1

Uncultured Fusarium clone OTU30 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; and £ 68.0 68.0 88% 2e-08 87.72% KM870987.1

k e k i39. PeBligera sp.likeninden izole edilen ELF11 kodlu endolikenik fungusun
mol ek¢l er te¢gr tayini sonucu (Primer R: | TS2

80



ELF11 kodlu endolikeik fungus, ITS1Fvel TS2 primer di zil eri 1| €
s ér as &§7Fasarieh® proliferatumve %92,45 Uncultured fungu§ ungus | ar éna

benzerli k g°stermicktir.

Max Total Query E Per.

Description
Score Score Cover value Ident

Accession

Beauveria varroae internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 2, comple! 252 252 94% 4e-63 98.60% KU058600.1

Beauveria bassiana strain MTCC 9968 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcrit 252 252 94% 4e-63 98.60% JQ266153.1

Beauveria bassiana 18S ribosomal RNA gene, partial sequence; and internal transcribed spacer 1, 5.8S ribosomal RNA gene, internal t 252 252 94% 4e-63 98.60% JF792883.1

Beauveria pseudobassiana genomic DNA sequence contains ITS1, 5.8S rRNA gene, ITS2, strain TM1529 241 241  90% 8e-60 98.54% LT220537.1

Uncultured fungus clone 9 9 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAg 246 246 94% 2e-61 97.92% MF156038.1

Beauveria sp. strain BUB732 18S ribosomal RNA gene, partial sequence; intemal transcribed spacer 1, 5.8S ribosomal RNA gene, and 246 246 94% 2e-61 97.92% MG642829.1

Beauveria sp. strain BUB283 18S ribosomal RNA gene, partial sequence; and internal transcribed spacer 1, 5.8S ribosomal RNA gene, 246 246 94% 2e-61 97.92% MG642828 1

Beauveria sp. strain BUB205 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and 246 246  94% 2e-61 97.92% MG642827.1

Beauveria varroae strain FUMO03-saz small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosome 246 246 94% 2e-61 97.92% MF667767.1

Beauveria varroae isolate B4 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosomal RF 246 246  94% 2e-61 97.92% MH374535.1

k e ki 0. PeBigera sp.likeninden izole edilen ELF84 kodlu endolikenik fungusun

mol ek¢ler teéer tayini sonucu (Primer F: | TS1

Max Total Query E Per.

Description
Score Score Cover value Ident

Accession

Beauveria bassiana isolate SUAh16 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed 734 734 71% 7e-10 95.92% MT239489.1

Beauveria bassiana isolate SUA007 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed 734 734  71% 7e-10 95.92% MT239419.1

Beauveria bassiana isolate SUAmO04 internal transcribed spacer 1, partial sequence: 5.8S ribosomal RNA gene and internal transcribed 73.4 734 71% 7e-10 95.92% MT239418.1

Beauveria bassiana isolate SUAI65 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed ¢ 73.4 734 71% 7e-10 95.92% MT239417.1

Beauveria bassiana isolate SUAI34 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed s 73.4 734  71% 7e-10 95.92% MT239416.1

Beauveria bassiana isolate SUAI20 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed s 73.4 734 71% 7e-10 95.92% MT239415.1

Beauveria bassiana isolate SUAf5S5 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed s 73.4 734 71% 7e-10 95.92% MT239414.1

Beauveria bassiana isolate SUAb31 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed 734 734 71% 7e-10 95.92% MT239413.1

Beauveria bassiana isolate SUAa46 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed 73.4 734  71% 7e-10 95.92% MT239412.1

Beauveria bassiana isolate SUAqQ4 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed 73.4 734  71% 7e-10 95.92% MT239411.1

k e k i41. PeRBigera sp.likeninden izole edilen ELF84 kodlu endolikenik fungusun

mol ek¢ler ter tayini sonucu (Primer R: | TS2
ELF84 kodlu endolikeik fungus, ITS1Fvel TS2 pri mer di zil er. i | €
s ér as ey | Beauvtrh Sassidhave %95,92 Beauveria bassiand ungus | ar én a

benzerli k g°stermicktir.
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68

ELF2
ELF4

H‘T

62

28

ELF10

37

ELF5

87

MT366214.1 Clonostachys rosea

30

AF132803.1 Nectria gliocladioides
KC460538.1 Bionectria ochroleuca

MT508792.1 Hypocreales sp.

86

75

100

83

MK547284.1 Trichoderma sp.

45 KX389270.1 Ascomycota sp.

ELF84

NR 111598.1 Beauveria pseudobassiana

i}

83

NR 111594 .1 Beauveria bassiana
58 NR 111599.1 Beauveria varroae

)

MN575766.1 Fusarium chlamydosporum

59

JQ363735.1 Gibberella thapsina
9 ELF6
ELF11

10

14

ELF7
JX971039.1 Gibberella intermedia

38

NR 111889.1 Fusarium fujikuroi
86 MK962470.1 Fusarium oxysporum
—— MN544893.1 Fusarium verticillioides

ik

16 L—— MT394055.1 Fusarium proliferatum

k e k i4R. PeRigera sp.likeninden
sonu-| afiéd mngeq®er e

izole edilene ndol i keni KBLABUngusl| ar

k

aja-landérél mase

Trichoderma sp. isolate SDAS203708 internal transcribed spacer 1, partial sequence;

Max Total Query E Per.

Trichoderma sp. isolate SDAS203683 internal transcribed spacer 1, partial sequence;

Trichoderma sp. isolate SDAS203184 internal transcribed spacer 1, partial sequence;

Trichoderma sp. isolate SDAS203703 internal transcribed spacer 1, partial sequence;

Trichoderma sp. isolate yi0225 1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spe

Trichoderma sp. isolate yi0372 1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and intemal transcribed spe

Trichoderma sp. isolate yi0337 1 internal transcribed spacer 1, partial sequence:; 5.8S ribosomal RNA gene and intemal transcribed spe

Trichoderma sp. isolate yi0332 1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and interal transcribed spe

Clonostachys rosea isolate ZB11060971 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcrit

Clonostachys rosea strain Zbf-R3 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spe

Bionectria ochroleuca strain MS-05 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA and internal transcribed spacer

Qescrption Score Score Cover value Ident Accession
5.8S ribosomal RNA gene and internal transcribec 350 350 95% 2e-92 98.48% MK871126.1
5.8S ribosomal RNA gene and internal transcribec 350 350 95% 2e-92 98.48% MK871122.1

A uence; 5.8S ribosomal RNA gene and internal transcribec 350 350 95% 2e-92 98.48% MK870442.1

5.8S ribosomal RNA gene and internal transcribec 350 350 95% 2e-92 98.48% MK870437.1

350 350 95% 2e-92 98.48% MH285050.1

350 350 95% 2e-92 98.48% MH285039.1

350 350 95% 2e-92 98.48% MH284311.1

350 350 95% 2e-92 98.48% MH284310.1

350 350 95% 2e-92 98.48% KX783357.1

ene, uence; 350 350 95% 2e-92 98.48% KU350700.1
340 340 93% 1e-89 98.45% KX064981.1

339 339 92% 4e-89 98.44% JX675045.1

k e k i 8. PeBigera horizontalislikeninden izole edilen ELF12 kodlu endolikenik

fungusun

mol ek¢l er it

Sr tayini sonucu
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Max Total Query E Per.

Accession
Score Score Cover value Ident

Description

Trichoderma sp. isolate yi1252 1 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RN 335 335 93% 5e-88 98.43% MH284648.1

Clonostachys rosea strain pP3 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, an« 335 335 93% 5e-88 98.43% KY703873.1

Clonostachys rosea strain CanS-56 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAgene 335 335 93% 5e-88 98.43% JF817331.1

Clonostachys rosea strain CanS-48 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAgene 335 335 93% 5e-88 98.43% JF817324.1

Bionectria sp. Macof 02 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene, and intern 335 335 93% 5e-88 98.43% HQ731621.1

Bionectria ochroleuca strain ATCC 48395 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RN/ 335 335 93% 5e-88 98.43% GU256754.1

Bionectria ochroleuca isolate SB _Bac6 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA¢ 335 335 93% 5e-88 98.43% EU484314.1

Nectria gliocladioides 5.8S rRNA gene, 28S rRNA gene (partial), ITS1 (partial) and ITS2, strain SIA6 335 335 93% 5e-88 98.43% AJ500864.1

Clonostachys rosea isolate ACM941 small subunit ribosomal RNA gene, partial sequence; intermal transcribed spacer 1 and 5.8S riboso 333 333 92% 2e-87 98.42% MK411420.1

333 94% 2e-87 97.93% JX381893.1

k e k i44. PeBigera horizontalis likeninden izole edilen ELF12 kodlu endolikenik
fungusun mol ekg¢ler te¢gr tayini sonucu (Pri me
ELF12 kodlu endolikenik fungus, ITSWe | TS2 primer dizil eri I
S ér as e4B8Trighodédn8 $p.%98,48Clonostachys roseae %98,48Trichoderma

sp, %98,48Clonostachysroseseungus!|l ar éna benzerl i k g°stern

Max Total Query E Per.

Description
Score Score Cover value Ident

Accession
Trichoderma sp. isolate SDAS203708 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe 257 257 92% 8e-65 100.00% MK871126.1

Trichoderma sp. isolate SDAS203683 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe 257 257 92% 8e-65 100.00% MK871122.1

Trichoderma sp. isolate SDAS203184 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe 257 257 92% 8e-65 100.00% MK870442.1

Trichoderma sp. isolate SDAS203703 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe 257 257 92% 8e-65 100.00% MK870437.1

Clonostachys rosea voucher SWFUYHL2-5 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal trar 257 257 92% 8e-65 100.00% MG857582.1

Trichoderma sp. isolate yi0225 1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed sg 257 257 92% 8e-65 100.00% MH285050.1

Trichoderma sp. isolate yi0372 1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed sg 257 257 92% 8e-65 100.00% MH285039.1

Trichoderma sp. isolate yi0337 1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed sg 257 257 92% 8e-65 100.00% MH284311.1

Trichoderma sp. isolate yi0332 1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed sg 257 257 92% 8e-65 100.00% MH284310.1

Clonostachys rosea isolate ZB11060971 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transci 257 257 92% 8e-65 100.00% KX783357.1

Clonostachys rosea strain 3WBY1 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNAgent 257 257 92% 8e-65 100.00% KU350700.1

Clonostachys rosea strain LQC 62 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed s 255 255 92% 3e-64 100.00% MG489966.1

Clonostachys rosea strain Zbf-R3 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed s; 246 246  88% 2e-61 100.00% KX064981.1

Bionectria ochroleuca strain MS-05 internal transcribed spacer 1. partial sequence; 5.8S ribosomal RNA and internal transcribed space 244 244 88% 6e-61 100.00% JX675045.1

k e ki 5. PeBigera horizontalislikeninden izole edilen ELF22 kodlu endolikenik

fungusun mol ekg¢ler te¢gr tayini sonucu (Pri me

Max Total Query E Per.

Accession
Score Score Cover value Ident

Description

Fungal sp. isolate PS2326 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 2, 61.7 61.7 94% 2e-06 88.68% KY776180.1

Fungal sp. isolate PS1494 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 2, 61.7 617 94% 2e-06 88.68% KY775949.1

Uncultured fungus clone 035A9743 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; and 61.7 617 94% 2e-06 88.68% JX364246.1

Uncultured fungus clone 034A2406 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; and 61.7 617 94% 2e-06 88.68% JX320109.1

Uncultured fungus clone 036A27444 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, complete sequence; an 59.0 59.0 94% 8e-06 88.46% JX381551.1

Uncultured fungus clone Singleton (236-1579 3267)_18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, comple 59.0 59.0 94% 8e-06 88.46% FJ779986.1

Clonostachys rosea isolate 18-2 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spa 57.2 57.2 94% 3e-05 86.79% MT463392.1

Clonostachys rosea isolate Potato root internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcrib 57.2 57.2 94% 3e-05 86.79% MT448899.1

Clonostachys rosea strain GFR45 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal F 57.2 57.2 94% 3e-05 86.79% MT447550.1

Clonostachys rosea strain GFRS26 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed : 57.2 57.2 94% 3e-05 86.79% MT447494.1

Clonostachys sp. strain ZMGRS2 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosom. 57.2 57.2 94% 3e-05 86.79% MT446186.1

k e k i46. PeBigera horizontalislikeninden izole edilen ELF22 kodlu endolikenik
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Description

Fusarium proliferatum isolate LrBF 186 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe

Fusarium sp. isolate L41 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer 2, ¢

Fusarium fujikuroi isolate LrBF8 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spa

Fusarium proliferatum isolate A9 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed sp:

Fusarium fujikuroi isolate DL3.2 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spa

Fusarium verticillioides strain DFRP3 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe

Fusarium verticillioides strain DFRP2 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe

Fusarium circinatum isolate 112015012 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcril

Fusarium proliferatum isolate MP1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed ¢

Max
Score

235
233
231
226
226

226

Total
Score

235
233
231
226
226
226
226
226
226
226

Query
Cover

96%
96%
95%
93%
93%
93%
93%
93%
93%

93%

E
value

3e-58
1e-57
4e-57
2e-55
2e-55
2e-55
2e-55
2e-55
2e-55

2e-55

Per.
Ident

100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

100.00%

Accession

MG198910
MG543726.1
MT039382.1
MNO47247
MN871798
MNB871797
MN871563.1
MN559641.1

MK105817.

1

MG543734

1

1

1

1

1

(Pri me

er

k e ki 7. PeBigera horizontalislikeninden izole edilen ELF23 kodlu endolikenik

fungusun mol ekg¢gler tgr

tayini

sonucu

Description

Fusarium sp. isolate GF6-1 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA ger

Fusarium fujikuroi strain YT-4 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer

Fusarium dlaminii strain YT-2 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacer

Curvularia senegalensis isolate 15-384 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S riboson

Fusarium fujikuroi strain 21P5B4-1 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosom

Uncultured fungus clone S15 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA g«

Uncultured fungus clone S12 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA g

Uncultured fungus clone F16 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosomal RN

Max
Score

292
291
291
291
291

Total
Score

292
291
291
291
291
291
291
291
291
291

Query
Cover

66%
67%
67%
67%
67%
67%
67%
67%
67%

67%

E
value

4e-75
1e-74
1e-74
1e-74
1e-74
1e-74
1e-74
1e-74
1e-74

1e-74

Per.
ident

98.79%
97.66%
97.65%
97.65%
97.65%
97.65%
97.65%
97.65%
97.65%
97.65%

Accession

LC131361.1

MN504654.1
MT477706.1
MT477704.1
MT476859.

MT421938.1
MT254999.1
MT252005.1
MT252004.1

MT252000.1

1

€

(Pri me

k e k 148 PeBigera horizontalislikeninden izole edilen ELF23 kodlu endolikenik

fungusun mol ek¢l er tger

ELF23 kodlu endolikenik fungus, ITSI¥el TS2 pr
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Description

Penicillium sp. isolate CGSint internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spacei

Penicillium echinulatum isolate SVUP internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribe

Penicillium sp. gy-Pen10 18S ribosomal RNA gene, partial sequence

Penicillium tricolor strain P295 D1 2 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA ge

Penicillium sp. GZU-BCECA56-2 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene,

Penicillium melanoconidium strain CBS 109605 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal

Penicillium cyclopium strain CBS 123.14 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribos

Max

215
213
213

Total  Query
Score ' Score Cover
224 83%
220 83%
217 81%
217 81%
211 80%
220 85%
219  84%
395 85%
213 83%
217 85%
217 85%
215  85%
213 84%
213  85%

E
value

9e-55
1e-53
2e-52
2e-52
7e-51
1e-53
4e-53
2e-51
2e-51
2e-52
2e-52
6e-52
2e-51

2e-51

Per.
Ident

97.01%
96.27%
96.21%
96.21%
96.12%
95.65%
95.59%
95.52%
95.52%
95.00%
94.96%
94.93%
94.89%
94.33%

Accession

KY006829.1
KJ639037.1
MK385644.1
KX268358.1
MN623481.1
KT962852.1
KX944172.1
MK258200.1
JF909351.1
JF311938.1
GU565118.1
JX029065.1
JN097810.1

MH854633.1

k e ki 9. PeBigeda horizontalislikeninden izole edilen ELF28 kodlu endolikenik

fungusun molekg¢ler te¢r tayini

sonucu

Description

Penicillium polonicum strain TBS417 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed

Penicillium polonicum strain TBS412 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed

Penicillium sp. isolate PSF557 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed space

Penicillium polonicum strain PF186 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed sp.

Penicillium polonicum isolate F141 internal transcribed spacer 1, partial sequence:; 5.8S ribosomal RNA gene and internal transcribed sg

Penicillium polonicum isolate EP 67 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal

Penicillium polonicum isolate TY175-10 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcrib:

Penicillium polonicum strain QHO03-09 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribec

Penicillium expansum isolate SCBK1 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribosc

Max
Score

187
187
187
187
187
187
187
187
187
187
187
187

Total
Score

187
187
187
187
187
187
187
187
187
187
187
187

Query
Cover

86%
86%
86%
86%
86%
86%
86%
86%
86%
86%
86%
86%

E
value

9e-44
9e-44
9e-44
9e-44
9e-44
9e-44
9e-44
9e-44
9e-44
9e-44
9e-44
9e-44

Per.
Ident

97.30%
97.30%
97.30%
97.30%
97.30%
97.30%
97.30%
97.30%
97.30%
97.30%
97.30%
97.30%

Accession

MK805454.1
MK805453.1
MK789196.1
MT267821.1

MT267819.1

MN809123.1

MT133792.1
MT158684.1
MT090000.1
MT072049.1
MT071401.1

MT071400.1

(Pri me

k e ki 0. PeBigefa horizontalislikeninden izole edilen ELF28 kodlu endolikenik

fungusun molekg¢ler te¢r tayini
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Description

Fusarium oxysporum isolate T3 internal transcribed spacer 1. partial sequence; 5.8S ribosomal RNA gene and internal transcribed spa

Fungal sp. strain DS2-1 internal transcribed spacer 1, partial 5.8S ribosomal RNA gene and intemal transcribed spacer 2, ¢

Fusarium oxysporum isolate WF internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed sp:

Gibberella moniliformis strain LK3 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal RNA gene

Fusarium oxysporum f. sp. vasinfectum strain FUS ITS 08 18S ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.

Fusarium equiseti isolate kerF-6 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene, complete sequence; and ir

Max
Score

220
220
215
222
219
217
217
215
215
215
215
213

Total Query
Score Cover
220 90%
220 90%
215  87%
222 93%
219 92%
217 91%
217 91%
215 90%
215 90%
215 90%
215 90%
213 90%

E
value

9e-54
9e-54
4e-52
3e-54
3e-53
1e-52
1e-52
4e-52
4e-52
4e-52
4e-52
2e-51

Per.
Ident

100.00%
100.00%
100.00%
99.19%
99.18%
99.17%
99.17%
99.17%
99.17%
99.17%
99.17%

99.16%

Accession

MN435605.1

MK811209.1

MK172767.1
MK681347.1
MK621321.1
MNS33760.1

KX783344.1
KT876657.1
KF671955.1

JQ288105.1

HQ384394 .1

MT450222.1

k e k i51. PeBigera horizontalislikeninden izole edilen ELF33 kodlu endolik&ni

fungusun mol ekg¢gler tegr tayini

S

onucu

Description

Fusarium oxysporum isolate H2 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed spa

Eusarium fujikuroi strain YT-4 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA gene and internal transcribed space

Fusarium oxysporum isolate R24 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal R

Fusarium oxysporum isolate R36 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal R

Fusarium oxysporum isolate R25 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8S ribosomal R

Fusarium oxysporum isolate R12 small subunit ribosomal RNA gene, partial sequence:; internal transcribed spacer 1, 5.8S ribosomal R

Fusarium oxysporum strain 21Y5B1121 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ril

Fusarium oxysporum strain 5Y5A331 small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1 and 5.8S ribo:

Max
Score

787
787
78.7
787
787
78.7
787
787
78.7
787
787

Total Query
Score Cover
787 T76%
787 76%
787 76%
787 76%
787 T76%
787 T76%
787 T6%
787 76%
787 T76%
787 76%
787 76%
787 76%
787 76%

E
value

1e-11
1e-11
1e-11
1e-11
1e-11
1e-11
1e-11
1e-11
1e-11
1e-11
1e-11
1e-11

1e-11

Per.
Ident

100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%
100.00%

Accession

MT482508.1
MT482501.1
MT477706.1
MT477704.1
MT421938.1
MT420651.1
MT420633.1
MT420627.1

MT420624.1

MT420611.1

MT413140.1
MT413139.1

MT406749.1

k e ki 2. PeBigefa horizontalislikeninden izole edilen ELF33 kodlu endolikenik

fungusun mol ekg¢gler tegr tayini
ELF33 kodlu endolikenik fungus, ITSIWVe |l TS2 pr i

s ér a s @ Fuaariudb oxysporunve %100 Fusarium oxysporumf unguas| ar én

benzerl ik g°stermixktir.
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k e k i58. PeBigera horizontalislikeninden izole edilen ELF59 kodlu endolikenik

fungusun molek¢ler te¢gr tayini sonucu (Pri me

k e ki 4. PeBigefa horizontalislikeninden izole edilen ELF59 kodlu endolikenik

fungusun mol ekg¢ler te¢gr tayini sonucu (Pri me
ELF59 kodlu endolikenik fungus, ITSI¥e |l TS2 pri mer di zil eri il €
s ér a s é Bdaaverigoliadsidnge %98,54Beauveria bassianinguslaé na benzer | i |

gestermi ktir.
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