l ," .

mcr Genlerine Ait Filogenetik Yakinhklari Belirlenmesi
ve mcr Gen Taramasi ICIN Yeni YOntem Gelisitirilmesi
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GIRIS BULGULAR

mcr homologlarinin genetik yakinlhiklarini gosteren filogenetik agac
Antimikrobiyal 6nemi her gecen sene artan bir halk sagligi

mer-1.10
— mcr1.11

problemidir. Guinuimuzde gida kaynakli patojenler de dahil ——F naie
antibiyotik direng gosteren enfeksiyonlar giderek i3
artmaktadir. Antibiyotik direncin kiiresel olarak hizli | =
yayiliminda yatay gen transferinin, 6zellikle de plazmid
kaynakli gen aktariminin biliyiik roli vardir.
Kolistin coklu ilac direnc gdsteren Gram (-) bakterilere

kars1 son care olarak kullanilan nefrotoksik bir
antibiyotiktir.

Daha once sadece dikey gen transferi yoluyla aktarilabildigi
diistiniilen kolistin direncinin, plazmid tzerinde bulunan
mobile colistin resistance (mcr-1) geni ile yatay olarak
transfer edilebildigi goriilmiistiir (Liu vd., 2016). Bu kesfin
hemen ardindan mcr-1 geninin tiim kitalara yayildigi
gorulmiustiir. Dahasi, 1lk genin farkli varyantlari oldugu
(mcr-2,3,4,5,6,7,8,9,10) ve bu varyantlarin farkl tiirlere
yayildigi anlasiimistir.

Cahsmamizin temel amaci biyoinformatik araclarla
simdiye kadar tespit edilen tim mcr genlerini
kapsayacak hizh ve ucuz bir tarama yontemini in silico

olarak gelistirmektir.
ETOT NCBI veritabaninda bulunan mcr homologlari . g 2 | ]
__ » Gorsel kolaylik saglamasi i¢in her homolog farkli bir
. o - Gen Erisim Tir Uzunluk Kaynak Ulke
Plazmid araciligiyla gen transferinin mer-1.1 MKA0S590  Escherichia coll 1626 Human Myanmar renkte vurgulanmistir
.. . . mcr-1.2 NG_051170 Klebsiella pneumoniae 1826 Human Italy
genotipik olarak hizli bir sekilde T s e oo e ool chnd
belirlenmesi icin mcr genlerinin mer 1S Kvemae g;myg gg;{er,ca 1626 Human  Argentina » mcr homologlar1 kendi varyantlar i¢cinde ¢ok farklilik
filogenetik yakinliklar1 belirlenmistir. T N e o el gostermese de homologlar arasi farklar gdzlenmistir.
mcr-1.9 KY780959 Escherichia coli 1626 Swine Portugal
s mcr-1.10 NG_055583 Moraxella s 1626 Porcine UK
Tidm mcr homologlar1 ve bunlarin mer-1.11 NG 055784  Escherichia col 1825 Human Peru _ _ S—
: mer-1.12 LC337668  Escherichia coli 1626 Pork  japan » mcr-6 ve mcr-2 homologlar: filogenetik olarak birbirine
va antlarl Natlonal Center for mcr-1.13 MG384739  Escherichia coli 1626 Turkey  Germany
ry mcr-1.14 NG_057460 Klebsiella pneumoniae 1826 Chicken China kl b 1 t B b k 1 k mcr-g Ve mcr-lo
I I mcr-1.15 NG:061610 Klebsiella pneumoniae 1823 Chicken China ya n u unmus ur' enzer lr ya ln 1
IO eC no Ogy n Orma Ion mcr-1.16 MK568462  Escherichia coli 1626 Chicken China e pyr
Nucletoide Verltabanlndan lndll’llml tlI’ mcr-1:17 MK568463  Escherichia coli 1626 Cow China ar381nda da gOZIGHmlstlr
5 " mcr-1.18 NG_064789 Escherichia coli 1826 Chicken China
mcr-1.19 MK490674 Salmonella enterica 1626 Egg China
mcr-1.20 NG_065450 Escherichia coli 1626 Pig UK . .- -
mer-1.21 MK965883  Escherichia coli 1626  Human China > mcr 8.2 geni diger genlerden daha uzun oldugundan
) SekanSIar DNASTAR paket i mcr-1.22 MN017134 Escherichia coli 1626 Chicken Nigeria g o g g g
programinin Megallgn modulii tle mcr—;.; |\N4?5_581552221 f/lscheri;:lhialco/i . 123 Zcr:rcine gelgium (2149 bp) aga(;ta ayrlsmlstlr.
mcr-2. oraxelia pluranimalium eep pain
siralanmis, baz seviyesinde yakinliklari mer-31 NG_035505  Escherichia cof 1826 norcne Chna :
. . . mcr-3.2 NG_055523 Shigella sonnei 1826 Human Thailand Hedef
incelenmistir. @“-m
mcr-3.4 NG_055492 Klebsiella pneumoniae 1826 Human Thailand MATCCTCGCCGTGCTAATGC ; Eecherichi p oh |
- mcr-3. scherichia coli uman ina mcr- scherichia coli 1.1 aric tim varyasyonlar
European Molecular Biology Laboratory maa6 Mi0Si7sr Auromonseveronii 1623 Chicken Ching merReverse EalEUSNIT A NEAI S
x = mcr-3. G198058 scherichia coli 1626 orcine cr- scherichia coli sadece 2.
(EMBL) Uzerlﬂde bU|unan (;Oklu SekanS mcr-3.&73 mF51980759 ieromonas hydrophila 1623 Eish lC.;:rmany s el el GGTGTTGTACTGATCGCTGTA mere o secherichia cof dece 2t
ke . mcr-3.9 NG_055663 Aeromonas hyd_rophi/a 1626 Fish Ge_rmany m GTGGCGTTCAGCAGTCATTA mcr-3 1,066 Escherichia coli 3.1 ve 3.2
siralama yontemlerinden Clustal OMEGA mcr-3.10 NG_055799  Aeromonas caviae 1826  Duck  China L NP GCAGATGGCGTTGTTGGT
. . o mcr-3.11 NG_056184 Escherichia coli 1626 NA China pile e R aVEll GTGTTCGTCGTCGGTGAGA — 235 Escherichia coli tim varvasonlar
kullanilarak fi |Ogenet|k agac mcr-3.12 NG_057484  Escherichia coli 1626  Swine  Brazi T T TAAGCAGTGTTGGCGTAATCG ¢ y
mcr-3.13 NG_060514 Aeromonas ca_iviae_ 1623 Humarl China m GATTCGGCTCACCTGTAATGAC . Salmonella |
olusturulmustur. P iA NeLenels Aomcmseiam i e o ccrconcorercericon ™0 M2 e o o3
mer- B romon monici icken in e IAVEN N CGCTCGGTGTGATGAAGGT )
_ _ _ cr-3.16 6060517 /eromonas salmonicida 1623 Chicken  China TR CGATGGTGTTGTCATAGGTGTTG o © Lol Moraxella sp varyason yoktur
O mcr-3.17 NG_060518 1l harophil. 1623 Chicken Chin AR AVELLH ACTACTGATTCTGCTTGCTGTC Klebsiella
FII O.geljetlk agag FIgTree 1.4 kllllanllarak mgr_glig :g_gggz;? ,aé(_etijzbfgi;:s?vijsu 12;; éq:at?c g:ﬁn: e, mcr-7 1,245 pneumoniae varyason yoktur
mcCr-o. | Itrobacter rreundii wine Ina .
goruntulenmlstlr. mcr-3.20 NG_055493 Klebsiella pneumoniae 1826 Human  Thailand ?Zig:ﬁgig:é;gigiiﬁiir mcr-8 1,766 pKlebS/e//.a yalniz 8.1
mcr-3.21 NG_065453 Klebsiella pneumoniae 1626 Human France mcrokever UELIOITHZIE
mcr-3.22 NG__060581 Klebsiella Zneumoniae 1783 Swine  Thailand il TAVEN M AGGAATCGTGCATGTTCAAGT Salmonella
mcr-3.23 NG_060583 K/e_bsie//a pneu_moniae 1826 Human Thailand CAGGTGTTGTATAGTGCGTTATAG mer-9 397 enterica varyason yoktur
) Caligmamiz stresinde raporlanan 9 mcr ma325 NG 060585 Acromonat veronii 1823 tuman Chma
- o o - mcr-4.1 NG_057470 Escherichia coli 1626 Pi German oo . °1° S
homologu i¢cin PrimerPlex 2 paket programi mer42 MGAS9157  Escherichia col 1626  big  Germany » Calismamuz siiresince bilinen 9 homolog i¢in 18-25 bp
. 5 - mcr-4.3 NG_057461 Enterobacter cloacae 1626 Human  Singapore - z 5 ¢ . .
kullanilarak in silico multiplex PCR metodu mor4.4 NG_057465  Escherichia col 1626 Pig  Spain boylarinda 18 primer (9 forward 9 reverse) gelistirilmistir.
. mcr-4.5 NG_057464 Escherichia coli 1626 Pi Spain
gGIIStlrllmIStlr GCIIStlI’llen prlmerler NCBI mcr-4.6 NG_061608 Salmonella enterica 1626 Pig Sgain
] mcr-5.1 NG_055658 Salmonella Paratyphi B 1844 Human Germany . . . M
BLAST arac1 kullanilarak sekanslara kars1 test mer-5.2 NG_07467  Escherichia col 1641 Pig  Germany » Primerlere ait en diisiik erime sicakligi (Tm) 53.7 en yuksek
edilmistir. mcr-10 homologu yakin zamanda mar-71 NG_036413  Klsberels preumonise 1820 Chicken China Tmise 56 "C’dir.
. o ® . mcr-8.1 NG_061399 Klebsiella pneumoniae 1898 Pi China
kesfedlldlglnden c;ahsmamlza dahil mcr-8.2 MH638291  Klebsiella Zneumoniae 2149 NA China
- 5 e mcr-8.3 MH598530 Klebsiella pneumoniae 1698 Human France o 5 4 e oo y .. - S
edilememustir. mcr-8.4 MH791448  Raoultella ornithinolytica 1698 Chicken  China » Uriinlerin jel gérilintiisiinde kolay ayristirilabilmesi i¢in her
mcr-9.1 MK791138 Salmonella enterica 1620 Human USA .
primer arasinda en az 150 bp bosluk birakilmustir.
» NCBI veritabaninda yer alan mcr homologlar tespit
edilmistir. Bu genlerin bulunduklart tiir, sekans » Tiim homologlara ait pozitif 6rnege erisilemediginden bu
uzunluklar (bp), kaynaklar1 ve bulunduklar: iilke metot laboratuvar ortaminda denenmemistir.
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