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1. GIRIS

Teknolojinin hizla gelismesi, gida giivenligine verilen énemin artmasina ragmen
gidalardan kaynaklanan hastaliklarin sayist giderek yilikselmektedir. Ayrica, giderek
artan niifus yogunluguyla beraber ihtiya¢ duyulan gida iirlinlerine talep artmistir.
Marketlerdeki gidalarin raf Omriiniin dolmasi, mikroorganizmalarin faaliyetleri
nedeniyle tirtinlerin bozulmalari, yiiksek miktarda kayiplar meydana getirmekedir.
Bu durum, gidalarin mikrobiyal patojenlerden ve bozulma etmenlerinden
korunmasimi giindeme getirmistir. Gidalarin korunmast ve raf Omiirlerinin
uzatilmast icin diisiik sicaklik veya 1sil islem uygulamasi, farkli sekilde paket
kullanimlari, tuz, seker ve katki maddeleri kullanilmaktadir. Kullanilan bu kimyasal
katki maddeleri ise insan ve ¢evre sagligi lizerinde olumsuz etkiler yaratarak
hastaliklara sebep olmaktadir. Bu sebeple, kalitesi yiiksek, kimyasallar koruyucular
icermeyen, gilivenilir olan ve raf 6miirleri uzun triinler tiiketiciler tarafindan tercih
edilmektedir (Schnurer ve Magnusson 2005; Abriouel ve ark., 2007; Dinger ve ark.,
2010). Baz1 mikroorganizmalar antimikrobiyal bilesenler iiretebilme yetenegine
sahiptirler (Goh ve Philip 2015). Bu mikroorganizmalar arasinda yer alan laktik asit
bakterileri, antimikrobiyal Ozellikte peptitler retebilirler ve koruyucu olarak
kullanilabilen organik asitleri nedeni ile gidalarda uzun yillardan beri giivenli bir
sekilde kullanilan en 6nemli mikroorganizmalardan birisidir (De Martinis ve ark.,
2002; Eijsink ve ark., 2002; Corr ve ark., 2007; Nespolo ve Brandelli 2010). Spor
olusturmayan, gram pozitif, anaerob veya fakiiltatif aerob olan laktik asit bakterileri
karbonhidratlar1 fermente ederek laktik asit gibi fermentasyon {iriinleri
olusturmaktadirlar (Zhang ve ark.,2014; Lopez-Cuellar ve ark., 2016). Bu bakteriler
tarafindan iretilen metabolik iirlinler, patojen mikroorganizmalarin iiremelerini
engelleyerek, bagisiklik sistemini giiclendirerek infeksiyonlara karsi direncin
artmasini saglamaktadirlar (Amirbozorgi ve ark., 2016). Pek ¢ok ¢alismada, gida
giivenligi i¢in antagonistik mikroorganizmalarin ve yine onlar tarafindan iretilen,
protein yapidaki antimikrobiyal bilesenler olan bakteriyosinlerin kullanimiyla
patojenlerin  inaktive edilmesinin hedeflendigi biyokontrol ydntemlerinin

kullanilmas: 6nerilmektedir (Rodriguez ve ark., 2000; Deegan ve ark., 2006; Evren
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ve., 2006; Moshood ve Tengku 2013; Giilgér ve Ozgelik 2014; Yang ve ark., 2014;
Kaur 2015; Goh ve Philip 2015; Lopez-Cuellar ve ark., 2016).

Ayrica, infeksiyonlara karsi kullanilan antibiyotiklere karsi bakterilerde
direng olusmaktadir. Bu durum, patojen mikroorganizmalara kars1 antibiyotiklerin
yetersiz kalmasini, siirekli olarak yeni antibiyotiklerin kesfedilmesinin gerekliligini
ve maliyetlerin artmasin1 da beraberinde getirmektedir (Blaser 2011; White 2011;
Cooper ve Shlaes 2011; Arabestani ve ark., 2014). Bu nedenle, bakteriyosinler
gelecekte ¢oklu ila¢ direncine sahip patojenlerin sebep olduklar1 hastaliklar1 tedavi
etmek i¢in antibiyotiklerin yerini alabilirler (Cotter ve ark., 2013; Arabestani ve
ark., 2014; Yang ve ark., 2014). LAB' in gida kokenli patojen mikroorganizmalarin
tiremesini engellemek ve gidalarin raf dmriinii arttirmak amaci ile kullanilabilme
kapasitesine sahip olduklari i¢in yeni suslarin izolasyonu ve identifikasyonu i¢in

yapilan ¢alismalar olduk¢a 6nemlidir.

Bu calismada, Afyonkarahisar Ili'nde satisa sunulan markasiz, paketsiz, dogal
yontemler ile liretilen 20 farkli siit ve fermente siit lirliniinden (peynir, kefir, yogurt)
34 adet laktik asit bakterisi izole edilerek molekiiler identifikasyonlar1 yapilmustir.
Ayrica, bakteriyosin  liretim  yetenekleri  belirlenerek  onlarin  patojen

mikroorganizmalar lizerine olan etkileri tespit edilmistir.

1.1. Laktik Asit Bakterileri

Karbonhidrat fermentasyonu yapabilen laktik asit bakterileri (LAB), laktik asit
tiretebilen, gubuk ya da kok seklinde olabilen, hareketsiz, spor olusturmayan, gram-
pozitif ve katalaz negatif olan bakterilerdir (Hammes ve Hertel 2006; Zhang ve
ark., 2014; Lopez-Cuellar ve ark., 2016). LAB'lar anaerobiktir fakat bir¢ok
anaerobun aksine oksijene duyarlilik gostermezler. Oksijene karsi tolerans

gosterebilen anaerob mikroorganizmalardir. Fermantasyon {irlinii olarak laktik asit



tiretebilen bu bakteriler sitokrom icermezler. LAB'In enerji eldesi yalnizca substrat
diizeyinde fosforilasyon ile gerceklestirilir. LAB'lar1 fermentasyon sonucunda
olusturduklart tirtinlere gore iki gruba ayrilmaktadir. Bunlar; homofermentatif ve
heterofermentatif gruplardir. Fermentasyon iiriinii olarak laktik asit {retenler
homofermentatif grup, laktik asit, etanol ve CO; iiretenler ise heterofermentatif grup
olarak ayrilmiglardir (Klein ve ark., 1998).

LAB!'lar insanlarin agiz boslugunda, intestinal bolgesinde, vajinada bulunurlar
ve probiyotik Ozellikleri vardir. Son yillarda LAB'larin gida dirlinlerinde ve
yemlerde probiyotik olarak kullanimi giderek artmaktadir (Holzapfel ve Schillinger
2002; Isleroglu ve ark., 2008). LAB'lar organik asit, diasetil, asetoin, hidrojen
peroksit, reuterin, antifungal peptitler ve bakteriyosinler gibi birbirlerinden farkli
antimikrobiyal bilesikleri tiretebilmektedirler. Bu 6zellikleri sebebiyle dzellikle son
yillarda gida koruyucusu olarak kullanimlar1 bakimindan ilgi odagi olmuslardir
(Magnusson ve Schniirer 2001; Dinger ve ark. 2010; Bayram ve Yildirim 2016;
Erdogmus ve Korcan 2017).

Beslenmenmizin bir pargasi haline gelmis olan fermente gidalarin
iiretimlerinde ana maddeler arasinda; siit, et, g¢esitli sebze ve meyveler yer
almaktadir. Fermente iriinlerde lezzet olusumu komplike olmakla beraber 6zde
starter kiiltlirlin ana kismini olusturan LAB tarafindan gerceklestirilen glikolizis,
lipolizis ve proteolizis olaylarin1 kapsamaktadir (Smith ve ark., 2002). Et, siit ve
balik driinlerinde koruyucu kiiltiir ilave edilerek driinlerin raf Omriiniin ve
giivenilirliginin artirilmast saglanmaktadir (Devlieghere ve ark., 2004). Yapilan
calismalar, LAB tarafindan iiretilen bakteriyosinlerin, et fermantasyonunun o6n
asamalarinda L. monocytogenes sayisini azalttigini gostermistir (Foegeding ve ark.,
1992; Hugas ve ark., 1995). Ozellikle Lactobacillus spp. ler, probiyotik dzellikleri,
starter kiiltiir olarak kullanim sans1 bulabilmeleri ve koruyucu 6zellik gostermeleri
nedeniyle gida endiistrisinde olduk¢a Onemli yer tutarlar. Ayrica iirettikleri

bakteriyosinler ile bazi antibiyotiklerin yerini alabilecekleri de diisiiniilmektedir



(Rauta ve ark., 2013). LAB tarafindan iiretilen bakteriyosinler patojen
mikroorganizmalara kars1 dogal koruyuculardir. Bakteriyosinlerin gida koruyucusu
olarak kullanilmalarinin gesitli sebepleri vardir. Bu sebepler arasinda; genel olarak
giivenli (GRAS) bulunmalari, 6karyotik hiicrelere karsi zehirli olmamalar1, pH ve
sicakliga kars1 tolerans gostermeleri, gida kdkenli patojen mikroorganizmalara karsi
antimikrobiyal etki sergilemeleri, bakteriyi 6ldiiriicii etkilerinin hiicre zari ile ilgili
olmasi sebebi ile antibiyotik direnci ile karsilasmamalari yer almaktadir. (Galvez ve
ark., 2007). Patojen mikroorganizmalarin antibiyotiklere kas1 gelistirdikleri direng
tiim diinyada 6nemli bir problemdir. Bu nedenle siirekli olarak yeni antibiyotiklerin
kesfedilmeleri gerekmektedir. Bu durum ise hem maliyet hem de zaman
bakimindan oldukg¢a 6nemli sikintilar1 beraberinde getirmektedir. Bakteriyosinlerin
antibiyotiklerin yerine kullanilabilme potansiyellerinin olmast onlar1 hem saglik

hemde gida sektoriinde oldukga 6nemli bir duruma getirmistir (Yang ve ark., 2014).

LAB’m igerdigi énemli cinsler; Lactobacillus, Lactococcus, Enterococcus,
Carnobacterium, Lactosphaera, Leuconostoc, Melissococcus, Oenococcus,
Pediococcus, Streptococcus, Tetragenococcus, Vagococcus ve Weisella’dir. Diger
cinsler ise; Aerococcus, Microbacterium, Propionibacterium ve
Bifidobacterium’dur (Hammes ve Hertel 2006; Parada ve ark., 2007). LAB'lar
arasinda yer alan Lactobacillus spp.'ler, ¢esitli hayvansal ve bitkisel gidalarda ve
cesitli yasam alanlarinda yer alabilirler (Felis ve Dellaglio 2007). Mikroskop
altindaki goriintiileri ¢ubuk seklinde veya kokobasil formunda uzun zincirler
seklindedir. Homofermantatif ya da heterofermantatif olabilen Laktobasiller
glikozu karbon kaynagi olarak kullanirlar. Patojen ozellik gostermezler ve farklh
sicaklik araliklarinda (5-53 °C) gelisebilirler. Olusturduklari bir takim maddeler
sayesinde zararli mikroorganizmalarin gelismelerini engellerler. Proteinleri
parcalamalarin1 saglayan hiicre i¢i peptidazlari ile fermente siit {riinlerinin
olgunlagtirilma stireglerinde kullanilirlar. Kok ya da ovoid sekilli olan Laktokoklar
ise endospor olusturmayan, hareketsiz bakterilerdir. Bu bakteriler homofermentatif
Ozelliktedir ve beta hemolitik reaksiyon gostermezler. Genellikle 30 °C’de 1yi

gelisim gosterirler, 10 °C’nin altinda ve 45 °C’nin iizerinde iyi gelisim



gostermemeleri sebebiyle Streptokok ve Enterokok'lardan ayrilirlar. (Schleifer
1987). Cig siitte ve fermente siit iiriinlerinde en fazla bulunan LAB"1 Lactococcus
cinsileri arasinda L. lactis tiiriidiir. Kiiresel ¢apta, her sene yiiz milyon tondan fazla
siit starter olarak L. lactis’in kullanilarak fermente siit {riinlerine
doniistiiriilmektedir. Bu bakteriler endiistriyel islemlerde probiyotik ve starter
kiiltiir olarak siklikla kullanilirlar, ekonomik degerleri olduk¢a yiiksektir (Kimoto-
Nira ve ark., 2010; Yonezawa ve ark., 2010; Odamaki ve ark., 2011, Fernandez ve
ark., 2011). LAB'lar i¢inde yer alan Enterokoklar, fermente gidalarin tat, sertlik ve
yumusaklik gibi 6zelliklerinin olusumunda oldukca etkilidirler. Enterokoklar, Insan
ve hayvanlarin dogal mikroflorasinin 6nem arz eden biiyiik bir kismin1 olustururlar,
yaygin olarak gastrointestinal sistemde yer alirlar. Bu bakteriler, tekli, ikili ya da
kisa zincirler halinde bulunurlar ve Streptokok tiirlerinden mikroskobik olarak ayirt
edilemezler. Alfa, beta veya gama hemoliz yetenekleri vardir. Kemoorganotrof olan
bu bakteriler homofermantatif laktik asit fermentasyonu ile heksozlardan L-laktik
asit olustururlar. Cesitli kimyasal ve fizksel kosullara kars1 kars1 direng gosterirler
(Celik ve Alhan 2008). Geleneksel fermente gida iiriinlerinde baskin mikroflora
olarak gorev iistlenirler. Bakteriyosin iiretme yeteneginde olan birgok Enterokok
tirii gida patojenlerine karsi antimikrobiyal etki gostermektedirler (Giraffa 1995).
Leuconostoc spp. kok veya oval sekilde, zincir ve grup seklinde pleomorfik, spor
olusturmayan, hareketsiz bakterilerdir. Cogu tiirleri %3 hatta %6.5 tuz
konsantrasyonuna dayanabilmektedirler. Heterofermantatif olan bu bakteriler
fakiiltatif anaerobturlar ve optimum gelisme sicakliklart 20-30 °C arasindadir
(Hayaloglu ve Erginkaya 2001). Pediococcus spp. kok seklinde tekli, ¢iftli kisa
zincir veya tetrad olusturan, hareketsiz, mikroaerofilik  bakterilerdir.
Homofermantatif olan bu bakteriler, tuza karsi dayaniklidirlar (Hayaloglu ve
Erginkaya 2001, Erdogrul ve ark. 2002, Cosansu ve ark. 2007)

1.2. Bakteriyosinler, Genel Ozellikleri ve Simiflandirilmasi

Antimikrobiyal etkiye sahip olan bakteriyosinler, bakteriler tarafindan ribozomal

olarak sentezlenen peptit yapisindaki bilesiklerdir (Kurt ve Zorba 2005, Nespolo ve
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Brandelli 2010, Hegarty ve ark., 2016). LAB bakteriyosinlerinin ¢ogu, kii¢iik
molekiiler agirliklt (<10 kDa), katyonik, 1stya dayanikli, membran permeabilize
edici peptitlerdir (Zacharof ve Lovitt 2012). Kromozom, plazmid ya da
tranzpozonlar iizerinde bakteriyosin iiretimini kodlayan genler bulunabilir. Bu
genler: (i) prepeptidi kodlayan yapisal gen, (ii) immiinite geni, (iii) ABC tasiyicisi
kodlayan gen ve (iv) bakteriyosinin disar1 taginmasinda gerekli olan aksesuar
proteinini kodlayan gen (Garneu ve ark., 2002, Chen ve Hoover 2003). LAB'lar
basta olmak iizere pek ¢ok bakteri bakteriyosin tiretebilmektedir (Goh ve Philip
2015). LAB bakteriyosinleri, patojen mikroorganizmalar {izerinde bakterisidal veya
bakteriostatik etkiye sahip maddeler iretebilirler (Cotter 2005). Son yillarda,
arastirmacilar  tarafindan identifikasyonu yapilan pek c¢ok bakteriyosin
tanimlanmistir (Atrih ve ark., 2001; Kisla ve Unliitiirk 2003; Beasley ve ark., 2004;
Zacharof, 2012, Holzapfel ve Wood 2012, Goh ve Philip 2015). Bakteriyosin

tireten baz1 LAB'lar Tablo 1.1.'de gosterilmistir (Erdogmus ve Korcan 2017).

Tablo 1.1. Bakteriyosin iireten baz1 LAB'lar1.

Bakteriyosin Isimleri

Bakteriyosin iireten LAB'lar

Kaynak

Lactacin F Lactobacillus spp. Fremaux ve ark., 1993
Lactocin 705 Lactobacillus casei spp. Million ve ark., 2013
Lactoccin A Lactococcus lactis sub sp. | Holo ve ark., 1991
Cremoris
Plantaricin Lactobacillus plantarum sp. Todorov 2009
Lactacin B Lactobacillus acidophilus Barefoot ve Klaenhammer
1984
Nisin A Lactococcus lactis sub sp. lactic | Field ve ark., 2012
Nisin U Streptococcus uberis Wirawan ve ark., 2006
Nisin Z Lactococcus lactis sub sp. lactic | Mulders ve ark., 1991

Lactococcin A

Lactococcus
Cremoris

lactis sub  sp.

Holo ve ark., 1991

Helveticin J

Lactobacillus helveticus

Joerger ve Klaenhammer

1990

Plantaricin ST31

Lactobacillus plantarum ST31

Todorov ve Dicks 2004

Nisin Z ve pediocin PA-1/AcH

Lactococcus lactis MM19 ve
Pediococcus acidilactici MM33

Millette ve ark., 2008

Bakteriyosinler, taksonomik olarak {iretici susa yakin tiirler de dahil olmak

tizere bir¢ok patojen ve bozulmaya sebep olan bakteri tiirii izerinde durdurucu veya
oldiiriicii etki gosterirler (Sullivan ve ark., 2002, de Vuyst ve Leroy 2007, Holzapfel
ve Wood 2012). Ancak bu maddelerin bakteriyosini iireten bakteri susu lizerinde

oldiirticii etkisi yoktur. Bakteriyosin kodlayan gen kiimesi, bakterinin kendi kendini


https://www.ncbi.nlm.nih.gov/pubmed/?term=Brandelli%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24031581

oldiirmesini engellemek i¢in, birgcok immun proteini kodlar. Bagisiklik proteinleri,
bakteriyosinin hiicre zarmma adsorbsiyonunu engelleyebilir, membrandan gecen
bakteriyosini dis ortama goOnderebilir veya bakteriyosinin hiicre icinde
parcalanmasini saglayarak bakteriyi bakteriyosinin zararli etkisinden koruyabilir
(Bizani ve ark., 2008). Bakteriyosinlerin gida koruyucusu olarak kullanilmalarinin
pek ¢ok sebebi vardir. Bunlardan en 6nemlileri; (i) uzun raf 6mri, (ii) muhafaza
sartlarindaki sicakliklarda ilave koruma saglamalari, (iii) gida kokenli hastalik
yapic1 mikroorganizmalarin besin zinciri yolu ile yayilmasimi azaltabilmeleri, (iv)
gidalarda bozulmalara yol agan mikroorganizmalar nedeni ile yasanan ekonomik
kayiplar en aza indirgemeleri, (v) katki maddelerinin kullanimlarinin azaltilmasini

saglamalari, (vi) koruma i¢in daha az islemin uygulanmasi yer almaktadir (Dinger

ve ark. 2010).

Bakteriyosinler antibiyotiklere benzer oOzellikler gostermelerine ragmen
onlar1 antibiyotiklerden ayiran farkli 6zellikleri bulunmaktadir. Bu 6zelliklerden en
onemlisi ise, antibiyotiklere kiyasla daha az bir etki spekturumuna sahip olmalaridir
(Riley ve Wertz 2002). Bakteriyosinler ribozomal olarak sentezlenirler,
antibiyotikler ise genellikle sekonder metabolitlerdir (Beasley ve Saris 2004,
Zacharof ve Lovitt, 2012). Mikroorganizmalarin bakteriyosin iiretmeleri, daha fazla
besin elde etmek igin rakiplerin sayisinin azaltilmasini saglayan oldukc¢a basarili bir

strateji olarak kabul edilir. Bu sayede hem sayilarin1 hem yasam alanlarini korurlar.

Bakteriyosinler i¢in farkli simiflandirmalar yapilabilmesine ragmen,
genellikle dort ana sinifa ayrilirlar (Ennahar ve ark., 2000; Oscariz ve Pisabarro
2001; Hegarty ve ark., 2016). Bunlar; I) lantibiyotikler, II) kiigiik, 1siya dayanikli
hidrofobik peptidler, III) biiyiik, 1s1ya duyarl proteinler, IV) protein kismina lipit
velveya karbonhidrat ilaveli kompeks bakteriyosinler (Klaenhammer 1993;
Ouwehand 1998).



Swif I: Lantibiyotikler

Lantibiyotikler, kiigiik, translasyon sonrasi degisiklige ugrayarak aktive olan ve
dehidre kisimlar (dehidroalanin, dehidrobutirin), lantionin ve B-metillantionin
igeren kiiglik peptidlerdir (van Belkum ve Stiles 2000; Sullivan ve ark., 2002; Deraz
ve ark., 2005; Todorov 2009). Lantibiyotikler genel olarak linear (Tip A) ve
globular (Tip B) olarak iki alt gruba ayrilmakla birlikte ilave alt gruplar halen
tartisilmaktadir.

Swuf I1: Lantibiyotik olmayan, kiigiik, 1siya dayanikl hidrofobik peptidler

Siif II bakteriyosinler, 1siya dayanikli, genellikle kii¢iik (<10 kDa), lanthionine
icermeyen peptidlerdir. Bazilar1 yiliksek sicakliklarda yapisini koruyabilmektedir
(Sullivan ve ark., 2002, Oscariz ve Pisabarro 2001). Bu smf bakteriyosinler
aragtirmacilar tarafindan daha alt gruplara ayrilmislardir. ilk grup, N-terminal
ucunda Try-Gly-Asn-Gly-Val ve N-terminal ucunun ortasinda, iki sistein (S-S)
kopriisii igerir. Ikinci grup, aktivitesi icin iki peptit gerektiren por olusturan
kompleks icerir. Ugiincii grup ise, tiol gruplariyla aktive edilmis peptidlere sahiptir

(Cleveland ve ark., 2001, Oscariz ve Pisabarro 2001, Sullivan ve ark., 2002).

Swf I1I: Biiyiik, 1stya duyarl proteinler

Smf III bakteriyosinleri genelikle 1siya duyarli, biiyiikk molekiiler agirlikli (>30
kDa) proteinlerdir (van Belkum ve Stiles 2000, Oscariz ve Pisabarro 2001).
Genellikle 30 dakika, 100 °C veya 100 °C altindaki sicakliklarda etkinliklerini
yitirirler (Dodd ve Gasson 1994).

Suuf IV: Kompleks bakteriyosin

Bu sinif bakteriyosinlerin etkin olabilmeleri igin protein kismina lipit velveya

karbonhidrat ilavesi gereklidir (Ouwehand 1998, van Belkum ve Stiles 2000).



2. GEREC VE YONTEM

2.1. Gereg

2.1.1 Cahsmada Kullamlan Ornekler

Bu calismada Afyon ili'nde satisa sunulan markasiz, paketsiz, dogal yontemler ile
tiretilen beser adet siit, peynir, kefir ve yogurt olmak iizere toplam 20 adet siit ve
sit Urlini materyal olarak kullanilmistir. Kullanilacak ornekler steril sartlarda
toplanarak arastirma laboratuvarina getirilmistir. Laktik asit bakterilerinin izolasyon

islemleri tamamlanana kadar 4°C’de saklanmustir.

2.1.2 Calismada Kullanilan Besiyerler

MRS (De Man, Rogosa ve Sharpe ) Broth (Oxoid CM0359)

Besiyer igerigi; pepton 10,0 g/1, et 6ziitii 8,0 g/l, maya o6ziitii 4,0 g/l, D (+) glukoz
20,0 g/l, sorbitan mono-oleate 1ml/l, di-potasyum hidrojen fosfat 2,0 g/l, sodyum
asetat 5,0 g/l, magnezyum siilfat 0,2 g/, triamonyum sitrat 2,0 g/I, manganez siilfat
0,05 gl/l.

52,0 g besiyer ortami distile su ile 1 litreye tamamlanmistir. 121 °C’de 15 dakika

otoklavlanarak steril edilmistir.

MRS (De Man, Rogosa ve Sharpe ) Agar (Oxoid CM0361)

Besiyer igerigi; pepton 10,0 g/1, et 6ziitii 8,0 g/l, maya 6ziitii 4,0 g/l, D (+) glukoz

20,0 g/l, sorbitan mono-oleate 1 ml, di-potasyum hidrojen fosfat 2,0 g/l, sodyum
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asetat 5,0 g/l, magnezyum siilfat 0,2 g/1, triamonyum sitrat 2,0 g/l, manganez siilfat
0,05 g/l , agar 10,0 g/l.

62,0 g besiyer ortami distile su ile 1 litreye tamamlanmistir. 121 °C’de 15
dakika otoklavlanarak steril edilmistir. 50 mg/l siklohegzimit igerecek sekilde
hazirlanan MRS agar plaklar1 ilk izolasyonda kullanilmistir. Siklohegzimit
icermeyen MRS agar plaklar ise saflastirma ve ¢alismanin ilerleyen safthalarinda

stok kiiltiirlerin aktiflestirilmesinde kullanilmistir.

Nutrient Agar (Oxoid CMO0003)

Besiyer igerigi; et oziitii 1,0 g/, maya 6ziitii 2,0 g/l, pepton 5,0 g/l, sodyum klorid
5,0 g/l, agar 15,0 g/l.

28,0 g besiyer ortamu distile su ile 1 litreye tamamlanmistir. 121 °C’de 15

dakika otoklavlanarak steril edilmistir.

Kanamycin Aesculin Azide Agar (Oxoid CMO0591)

Besiyer igerigi; tripton 18,8 g/l, maya 6ziitii 5,0 g/l, sodyum klorid 5,0 g/l,
sodyum sitrat 1,0 g/l, aesculin 1,0 g/l, ferrik amonyum sitrat 0,5 g/l, sodyum azid

0,15 g/1, nisasta 0,6 g/1, agar 10,0 g/l.

42,6 g besiyer ortami distile su ile 1 litreye tamamlanmistir. 121 °C’de 15

dakika otoklavlanarak steril edilmistir.
M17 Agar (Liofilchem 610192)
Besiyer igerigi; tripton 2,5 g/l, soyapepton 5,0 g/l, et oziitii 5,0 g/, laktoz 5,0 g/l,

pepton 2,5 g/l, askorbik asit 0,5 ml/l, maya oziitii 2,5 g/1, magnezyum siilfat 0,25
o/l di sodyum beta gliserolfosfat 19,0 g/l, agar 15,0 g/I.
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28,65 g besiyer ortamu distile su ile 1 litreye tamamlanmistir. 121 °C’de 15

dakika otoklavlanarak steril edilmistir.

2.1.3 Calismada Kullanilan Cozeltiler, Ayiraglar ve Boyalar

% 0,1’ lik Peptonlu Su Cozeltisi

0,1 g Pepton (Oxoid CM0009) 100 ml distile suda ¢ozdiiriilmiis ve 121 °C’ de 15

dakika otoklavlanarak steril edilmistir.

% 3’ liik Hidrojen Peroksit (H,O,) Cozeltisi

3 ml H,0; cam siseye koyulduktan sonra distite su ile 100 ml'ye tamamlanmustir.

Katalaz testi i¢in kullanilmigtir.

TBE tamponunun hazirlanmasi

Tris borik asit-EDTA Tamponu (TBE) (pH: 8.0) stok soliisyonu; 1 litre (5x): 54,0 g
Tris-base, 27,5 g Borik asit, 2,92 g EDTA. Calisma soliisyonu (1x): 100 ml stok
soliisyonuna 400 ml distile su ilave edilerek hazirlanmistir.

2.1.4. Calismada Kullanilan DNA izolasyon ve PZR Kitleri

Roche, High Pure PZR Template Preperation Kit (11796828001)

Laktik asit bakterilerinin DNA'larin1 izole etmek i¢in kullanilmistir.

Tag DNA Polimeraz Kiti (HelixAmpTM)
16S rDNA gen bolgesinin PZR (Polimeraz Zincir Reaksiyonu) i¢in kullanilmistir.
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2.1.5. Cahismada Kullanilan Alet ve Cihazlar

Inkiibatdr (Thermo Heratherm)

Mikroskop (Zeiss Primo Star)

Otoklav (Niive Steam Art OT90L)

Santrifiij (Niive NF 1200 R)

PZR cihaz1 (Blue Ray Biotech Turbo Cyler)
Jel Goriintiileme Sistemi (Quantum)
Anaerobik Kavanoz (Oxoid Anaero Jar 2.5L)

Spektrofotometre (Thermo Multiskan Go)

2.2. Yontem

2.2.1 Calismada Kullanilan Orneklerin Hazirlanmasi

Laboratuvara getirilen siit ve kefir 6rnekleri steril pipet yardimiyla 10'ar ml alinarak
steril 90 ml % 0,1' lik steril peptonlu su ¢6zeltisinde homojenize edilmistir. Peynir
ve yogurt ornekleri ise 10'ar g olacak sekilde aseptik kosullarda tartilmistir. Daha
sonra 90 ml % 0,1' lik steril peptonlu su ¢ozeltisinde homojenize edilmistir. Her
ornek % 0,1' lik steril peptonlu su igeren tiiplerde 1/10 olacak sekilde ardisik olarak

seyreltilmistir.

2.2.2 Laktik Asit Bakterilerinin izolasyonu ve Saflastiriimasi

Izolasyona hazirlanmis her bir 6rnek igin uygun diliisyonlardan 0.1 ml almarak
Laktokoklarin izolasyonu i¢in M17 agara, Laktobasiller i¢in de Man, Rogosa ve
Sharpe (MRS) agara ve Enterokoklar i¢in Nutrient agara (NA) ve Kanamycin
aesculin azide agarli besiyerlerine yayma plak yontemiyle ekim yapilmistir. MRS

agar (pH 5.7 £ 0.2) 30 °C’de, M17 agar (pH 7.2 £ 0.2) 37 °C’de, NA (pH 7.0 £ 0.2)
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37 °C’de, Kanamycin aesculin azide agar (pH 7.0 + 0.2) 37 °C’de hem oksijenli ve
oksijensiz kosullarda 48 saatlik inkiibe edilmistir. Oksijensiz ortamda inkiibasyon
icin anaerobik kavanoz kullanilmistir (Azadnia ve Nazer 2009). Oksijensiz ortamin
saglanabilmesi i¢cin Merck Microbiologia Anaerocult A (1.13829.0001)
kullanilmistir. Ortamin oksijensiz olup olmadigindan emin olabilmek icin test
indikatorii (Merck Microbiology Anaerotest 1.15112.0001) kullanilmigtir. Test
c¢ubugunun beyaz renkten, mavi renge doniismesi ortamin oksijensiz oldugunun bir
gostergesidir. Sekil 2.1.'de petrilerin anerobik kavanoz ile inkiibasyon Oncesi ve

sonrasinda test gubugunun renk degisimi gosterilmistir.

Sekil 2.1. izolatlarin oksijensiz ortamda inkubasyonundan énce ve sonraki goriintiisii

Inkiibasyon sonrasinda farkli morfolojik ozelliklere sahip, laktik asit bakterisi
olmasindan siipheli olan tiim koloniler secilmistir (Azadnia ve Nazer 2009).
Laktobasiller segilirken krem renkli, mat diizgiin kenarli kolonilere ve laktokoklar1
secerken beyaz diiz kenarli parlak kolonilere dncelik verilmistir. Petri kutularindan
Enterokoklarin se¢iminde ise kii¢lik, beyaz ya da acgik renkli ve diiz kenarli tipik
kolonilere oncelik verilmistir. Segilen izolatlarin uygun besiyerlerine pasajlamalari
yapilarak saf izolatlar elde edilmistir. Elde edilen izolatlar, mikroskop altinda

incelenerek gram reaksiyonu ve katalaz aktiviteleri saptanmistir (Halkman 2005).

2.2.3 izolatlarin Morfolojik ve Biyokimyasal Ozelliklerinin Belirlenmesi
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Gram Boyama

Izolatlarin, Gram &zelliklerinin belirlenmesi amaciyla, gram boyamalar1 yapilmistir
(Temiz, 2000). Gram boyama i¢in Norateks gram boyama seti kiti kullanilmistir.
Bunun ig¢in, ilk izolasyon evresinde saflastirilan kiiltlirlerden (24 saatlikten az) lam
tizerine, distile su ile yayilarak, preparat hazirlanmistir. Hazirlanan preparatlar,
havada kurutularak, ateste fikse edildikten sonra, Gram’in kristal viyole boyasi ile 1
dakika boyanmis ve distile su ile yikanmistir. Havada kurutulduktan sonra, iyot
cozeltisi ile 1 dakika muamele edilen preparatlar, distile su ile yikanip, tekrar
havada kurutulmustur. Daha sonra alkol (%95) ile 15 saniye muamele edilip en son
safranin boyasi ile 30 saniye boyanmuistir. Distile su ile yikandiktan sonra havada
kurutulan preparatlar mikroskopta (Zeiss Primo Star), 100x’lik immersiyon
objektifinde incelenmistir. Laktik asit bakterileri gram pozitif 6zellik tasidig: i¢in

gram pozitif olan izolatlar segilmistir.

Katalaz Testi

Saflagtirilan izolatlarin katalaz enzim aktivitesine sahip olup olmadiklarini
anlayabilmek icin katalaz testi yapilmistir. Bu test i¢in saflastirilan her bir izolatdan
bir miktar temiz lam {izerine alinip iizerlerine % 3’liikk HyO; ¢6zeltisi damlatilmastir.
Gaz c¢ikisinin gozlendigi izolatlar katalaz pozitif olarak, gaz ¢ikisinin gozlenmedigi
izolatlar katalaz negatif olarak degerlendirilmistir. Laktik asit bakterileri katalaz
negatif olduklar1 i¢in katalaz negatif olan izolatlar segilerek tekrar uygun besiyer

igeren petrilere pasajlanmislardir. Katalaz pozitif ¢ikan izolatlar elenmistir.

2.2.4. Laktik Asit Bakterilerinden Genomik DNA izolasyonu

LAB'!n genomik DNA'larin1 izole etmek i¢in Roche, High Pure PCR Template
Preperation Kit kullanilmistir. Her bir izolattan MRS siv1 besiyerine ekim yapilarak

37 °C’de 24 saat inkiibe edilmistir. Kit kullanimi i¢in gerekli hazirliklar yapilmistir.
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Liyofilize haldeki Proteinaz K 4,5 ml distile su eklenerek alikotlanmistir. Inhibitor
Removal Bufer 20 ml etanol eklenerek hazirlanmistir. Wash Bufer ise 80 ml etanol
eklenerek hazirlanmistir. Daha sonra 1,5 ml lik steril ependorf tiiplere sivi
besiyerinde ¢ogaltilmis bakteri siispansiyonundan 200 pl alinmistir ve 5 dakika 70
°C’de Uzerine 200 ul Binding bufer ve 40 pl Proteinaz K eklenerek iyice
karigtirilmistir. 30 dakika 3000 x g'de santrifiijlenmistir. Hiicre peletleri 200 ul PBS
iginde siispanse edilmistir ve 5 pl lizozim (10 mg\ml, pH:8) eklenerek 15 dakika 37
°C’de inkiibe edilmis ara sira alt iist edilerek karistirilmistir. Inkiibasyondan sonra
tizerlerine 200 pl Binding Bufer eklenerek iyice karigtirilmistir. 10 dakika 70 °C’de
inkiibasyona birakilmistir. Daha sonra her tiipe 100 pl izopropanol alkol eklenmis
ve pipetle yavasca karistirilmistir. Izolat sayisi kadar toplama tiipii ¢ikarilarak her
birine filtreli tiipler yerlestirilmistir. Elde edilen karigim filtreli toplama tiiplerine
aktarilarak 8000 x g' de 1 dakika santrifiij edilmistir. Alttaki toplama tiipleri atilarak
filtreli tiipler yeni toplama tiiplerine yerlestirilmistir. Her tiipe 500 pl inhibitor
removal bufer eklenerek 8000 x g' de 1 dakika santrifiij edilmistir. Toplama tiipleri
atilarak filtreli tiipler yeni toplama tiiplerine aktarilmistir. Her tiipe 500 pl wash
bufer eklenmis ve 8000 g' de 1 dakika santrifiij edilmistir. Toplama tiipleri atilarak
filtreli tlipler yeni toplama tiiplerine aktarilmistir. Her tiipe 500 pl wash bufer
eklenerek 8000 x g' de 1 dakika santrifiij edilmistir. Toplama tiiplerindeki sivi
dokiiliip tekrar 13000 g' de 10 saniye santrifiijlenmistir. Toplama tiipleri atilarak
filtreli tiipler 1,5 ml lik ependorflara alinmistir. Her tlipe onceden ependorflara
boliinerek hazirlanmis ve 72 °C’de bekleyen elution buferdan 200 pl eklenmis 8000
x g de 1 dakika santrifiijlenmistir. Daha sonra filtreli tiipler atilmistir.
Ependroflardaki genomik DNA’lar kullanilana kadar -20 °C’de saklanmustir. Elde
edilen genomik DNA’larin biitiinliikleri agaroz jel -elektroforezinde, saflik
kontrolleri ve miktar tayinleri spektrofotometrik olarak Thermo Scientifik-
Nanodrop 2000c cihazi ile yapilmistir. Cihazin ¢alisma prensibine gore, 2 ul DNA
ile absorbanslar 6l¢iilmiistiir. 260 ve 280 nm’deki absorbans degerleri ile asagidaki
formiil kullanilarak DNA’larin konsantrasyonlar1 hesaplanmistir.

cDNA = ODyg nm X SK x 50

OD: Optik Dansite (260 nm’de okunan absorbans degeri)

SK: Sulandirma katsayis1
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50: 260 nm’de 1 optik dansitenin i¢erdigi DNA miktar1

Izole edilen DNA’larin son konsantrasyonlar1 50 ul’de 20 ng olacak sekilde
standart hale getirilmistir. Azso V& Azgp nm’de Olgiilen absorbans degerlerinden
yararlanilarak DNA orneklerinin kalitatif tayini yapilmistir. Azeo/Azgo orani 1,8 ile 2

arasinda olan DNA’ lar kullanilabilir olarak kabul edilmistir (Turner ve ark. 2004).

2.2.5. Laktik Asit Bakterilerinin 16S rDNA PZR (Polimeraz Zincir
Reaksiyonu) Yontemi ile Tanimlanmasi

Laktik asit bakteri izolatlarinin 16S rDNA yontemiyle tanimlanabilmesi i¢in Taq
DNA Polimeraz Kiti (Helix Amp TM) kullanilmistir. PZR i¢in; 20F (5'- AGA GTT
TGA TCC TGG CTC AG-3") ve 1390R (5'- GAC GGG CGG TGT GTA CAA-3)
primerleri kullanilmistir. Yaklasik 1300 baz ciftlik bolge PZR ile cogaltilmistir
(Ozteber 2013). Baz biiyiikliigii tespiti igin, markir (Fermentas Gene Ruler TM)
kullanilmistir. PZR tiipline eklenecek bilesenler ve reaksiyon basamaklar kit

icerigine gore diizenlenmis olup Tablo 2.1' de belirtilmistir.

Tablo 2.1. PZR bilesenleri ve miktarlar
PZR Bilesenl: Miktari

DNA 5ul

10X Taq Buffer Sul

dNTP lul

Primer — F 1ul

Primer — R 1ul

5X Tune Up Buffer 10ul

Taq Polimeraz 1,25 unit

Su 50 pl'ye tamamlanir

Istenilen gen bdlgesini ¢ogaltabilmek igin kullamlan PZR sartlari; 94 °C’de 5
dakika 6n denaturasyon, 94 °C’de 30 sn denaturasyon, 55 °C’de 30 sn baglanma ve
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72 °C’de 1 dakika 30 saniye uzamadan olusan 35 dongiiliik amplifikasyon ve 72

°C’de 15 dakika son uzamadan olacak sekilde ayarlanmistir.

2.2.6. Agaroz Jel Elektroforezi

Temiz bir erlen igerisine 100 ml 1X TBE koyulmus ve 1g agaroz tartilarak 1X TBE
icerisine eklenmistir. Agarozun erimesi ve homojen bir karisim elde edilebilmesi
icin tamamen berraklasincaya kadar isitilmigtir. Agaroz jel, 45-50 °C’ye kadar
sogutulurken igerisine belirtilen miktarda 2,5 ul Gel Red ilave edilmistir. Taraklar
elektroforez kiivetine uygun sekilde yerlestirilmistir, yaklastk Imm kalinlikta
dokiilmiistiir. Jel oda sicakliginda yaklasitk 45 dakika bekletilerek donmasi
saglanmistir. Elektroforez tankinin igerisine jel yerlestirilmistir, jelin yiizeyini 1-2
mm kaplayacak bicimde 1X TBE ilave edilmis ve ardindan taraklar ¢ikarilmigtir.
2ul DNA soliisyonu, 1pul yiikleme boya soliisyonu ve 3 pl su ile karisimiyla birlikte
kuyucuklara yiiklenerek elektroforez baslatilmistir (100 mA 90 V). 1,5 saat sonra
elektroforez sonlandirilmis ve jel dikkatlice kiivetten alinmistir. Jel goriintiileme
sistemi cihazi kullanilarak goriintiillenmis ve DNA fragmentleri DNA markir ile

karsilastirilarak degerlendirilmistir.

2.2.7 Niikleotid Sekans Analizi ve Verilerin Degerlendirilmesi

PZR friinlerin niikleotid sekans analizlerinin yapilmas: i¢in hizmet alimi
yapilmustir. Sekans analizi hizmet alim1 Altigen Bio Firmasi tarafindan yapilmigtir.
Orneklerin sekans analizi sonuglart Gen Bank (www.ncbi.nlm.nih.gov) adresinde
yer alan Nucleotide-nucleotide BLAST (blastn) programi kullanilarak

karsilastirilmis ve her bir izolat i¢in gen bankasindaki homolojileri belirlenmistir.
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2.2.8. Laktik Asit Bakterilerinin Antibakteriyel Etki Spektrumlarinin
Belirlenmesi

LAB izolatlarinin antibakteriyel etkisini agar spot test ve agar kuyu diflizyon testi
kullanilarak belirlenmistir. Listeria monocytogenes ATCC 1911, Staphylococcus
aureus ATCC 25923, Klebsiella pneumoniea NRRLB 4420, Pseudomonas
aeuroginosa ATCC 11778, Streptococcus feacalis, Escherichia coli ATCC 35218

ve Bacillus subtilis NRS-744 test mikroorganizmalari olarak kullanilmustir.

Agar Spot Test

Laktik asit bakteri izolatlarinin MRS sivi1 besiyerine ekimleri yapilarak 37 °C’de bir
giin siire ile inkiibe edilmistir. Daha sonra her bir izolattan 2 pl agarli besiyerine
damla seklinde inokule edildikten sonra petriler bir giin siire ile uygun sicakliklarda
inkiibasyona birakilmistir. Inkiibasyondan sonra %0,5 agar ile hazirlanmis 5 ml’lik
yumusak agar igerisine, indikatdr mikroorganizmalarin bir giinlik siv1
kiiltiirlerinden 0,5 ml inokule edilerek petrilerin yiizeyine dokiilmiistiir ve plaklar
her bir test mikroorganizmasi i¢in uygun olan sicakliklarda 24 saat inkiibasyona
birakilmistir (Schillinger ve Luke 1989).

Agar Kuyu Difiizyon Testi

Laktik asit bakteri izolatlarinin antimikrobiyal etki spektrumlarini belirleyebilmek
icin 10 ml’lik sivi besi ortamina her bir izolattan ekim yapilarak uygun
sicakliklarda 24 saat inkiibasyona birakilmistir. Daha sonra kiiltiir sivilart 8000
rpm’ de 10 dakika (+4°C’de) santrifiijlenmistir. Santrifiijden sonra kiiltiir
siipernatantlar1 pelletten ayirilmis ve yeni, steril falkon tiiplerde toplanarak 1 M
NaOH/HCI kullanilarak asit inhibisyonunu ekarte edebilmek icin pH: 6.0’ya
ayarlanmistir. Elde edilen bu siipernatantlar steril siringalarla ¢ekilerek 0,2 um por
capli, steril membran filtreden (GUS 7041361) siiziilmiis ve siiziintiiler (CFS, cell-
free supernatant) steril deney tiliplerinde toplanmistir. Antimikrobiyal etki

spektrumlarin1  belirleyebilmek i¢in kuallanilan indikatér bakterilerden NA
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besiyerine ekim yapilmis ve 37 °C'de, 24 saat inkiibe edilmislerdir. Bir giinliik
kiiltiirlerinden  steril distile suda 0,5 McFarland bulanikligina esdeger
stispansiyonlar hazirlanmistir. Her bir indikator bakteri susu i¢in uygun olan agarh
besiyerlerine, steril ekiivyon ¢ubugu kullanilarak ekimleri yapilmistir. Steril agar
delici kullanilarak agarli besiyer ortami igeren petrilere 6 mm ¢apinda kuyucuklar
acilmistir. Hazirlanan kuyucuklara daha once laktik asit bakteri izolatlarindan elde
etmis oldugumuz CFS’lerden 100 ul koyulmustur. Indikator bakteriler i¢in uygun
sartlarda bir giin boyunca inkiibasyona birakilmistir (Pringsulaka ve ark., 2012).

2.2.9. istatistiksel Analiz

Siit ve siit tirlinlerinden izole edilen laktik asit bakterilerinin ¢alistigimiz patojenler
tizerindeki bakteriyosin etkisinin istatiksel analizi XLSTAT excel programi ile

ANOVA testi, tek yonlii varyans analizi ile yapildi.
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3. BULGULAR

Laktik asit bakterilerini izole etmek amaciyla Afyonkarahisar ili'nde satisa sunulan
markasiz, paketsiz, dogal yontemler ile iiretilen beser adet siit, peynir, kefir ve
yogurt olmak {izere toplam 20 adet siit ve siit iirlinli O0rnegi aseptik kosullarda
laboratuvara getirilerek Ornekler hazirlanmig ve ayni giin analiz edilmistir.
Omeklerde LAB varligini belirlemek igin her bir siit ve kefir 6rnegi ¢alisma icin
uygun hale getirilerek diliisyon serileri hazirlanmistir. Laktik asit bakterilerini izole
edebilmek i¢in daha Once hazirlanan uygun dillisyonlardan ekim yapilmistir.
Laktokoklarin izolasyonu i¢in M17 agar, Laktobasiller icin de Man, Rogosa ve
Sharpe (MRS) agar ve Enterokoklar icin Nutrient agar (NA) ve Kanamycin
Aesculin Azide agar besiyerlerine yayma plak yoOntemiyle ekim yapilmistir.
Inkiibasyon sonucunda hem oksijenli hem oksijensiz ortamdaki petrilerde iireme
gozlenmistir, farkli morfolojik 6zelliklere sahip koloniler seg¢ilmistir. Kiigiik, beyaz
ya da agik renkli ve kenarlar1 diiz tipik kolonilere Enterokoklarin se¢iminde, krem
renkli, mat kenaralari diiz kolonilere Laktobasillerin se¢iminde ve beyaz diiz
kenarl1 parlak kolonilere ise Laktokoklarin seciminde Oncelik verilmistir.

Kanamycin Aesculin Azide agarda ise siyah zon olusturan Enterokoklarin seg¢imleri

yapilmugtir (Sekil 3.1).

Sekil 3.1. Siit 6rneklerinin diliisyonlarindan yapilan ekimler sonrasi besiyerlerinde iireyen bazi

mikroorganizmalar
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Secilen kolonilerin uygun agarli besiyerlerine pasajlar1 yapilarak 6rnekler

saflastirilmistir. Sekil 3.2' de saflastirilmis olan izolat 6rnekleri gosterilmistir.

Sekil 3.2. Saflastirilan laktik asit bakterisi izolat drnekleri

Saflastirilan izolatlarin Gram Ozelliklerinin belirlenmesi amaciyla, gram
boyamalar1 yapilmistir (Sekil 3.3). Izolatlarin katalaz enzimine sahip olup
olmadiklarmi belirlemek amaciyla ilk izolasyon esnasinda saflagtirilan izolatlar
temiz bir lam iizerine almip % 3'lik H,O, c¢ozeltisi damlatilmistir. Gaz
kabarciklarimin = olusumu katalaz testi agisindan pozitif sonu¢ olarak
degerlendirilmistir. LAB'lar katalaz negatif olduklarindan katalaz negatif olan
izolatlar segilmistir. Gram (+) ve katalaz (-) oldugu belirlenen 34 adet bakteri

izolat1 hazirlanarak -20 “C'de saklanmustir.
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Sekil 3.3. Gram pozitif, basil seklinde laktik asit bakteri izolat1 6rnegi
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Tablo 3.1'de Gram (+) ve katalaz (-) oldugu belirlenen izolatlarinin

mikroskobik goriiniimleri belirtilmistir.

Tablo 3.1. Laktik asit bakteri izolatlarinin mikroskobik goriiniimii

izolat isimleri Mikroskobik Goriiniim izolat isimleri Mikroskobik Goriiniim

P1 ¢ubuk S2 Yuvarlak
P2 yuvarlak S3 Yuvarlak
P3 cubuk S4 Cubuk

P4 cubuk S5 yuvarlak
P5 yuvarlak S6 yuvarlak
P6 cubuk S7 yuvarlak
P7 yuvarlak K1l Cubuk

P8 cubuk K2 yuvarlak
P9 yuvarlak K3 yuvarlak
P10 cubuk K4 Cubuk

P11 cubuk K5 yuvarlak
P12 gubuk K6 yuvarlak
P13 cubuk Y1l Cubuk

P14 yuvarlak Y2 yuvarlak
P15 yuvarlak Y3 yuvarlak
P16 yuvarlak Y4 yuvarlak
S1 gubuk Y5 yuvarlak

P: Peynir 6rneklerinden elde edilen izolatlar, S: Siit 6rneklerinden elde edilen izolatlar, K: Kefir
orneklerinden elde edilen izolatlar, Y: Yogurt 6rneklerinden elde edilen izolatlar

Laktik asit bakterilerinin genomik DNA'lar1 High Pure PCR Template
Preparation kiti kullanilarak izole edilen genomik DNA’larin saflik kontrolleri ve
miktar tayinleri spektrofotometrik olarak Thermo Scientifik-Nanodrop 2000c cihazi
ile yapilmistir (Turner ve ark., 2004). LAB'larinin molekiiler identifikasyonlarinin
yapilabilmesi i¢in 16S rDNA PZR yontemi kullanilmigtir. PZR iiriinlerinin agaroz

jel goriintiileri Sekil 3.4.'de gosterilmistir.

Pl P2 P3 P4 PS5 P6 P7 P8 P9 P10 P11PI12 P13 P14 PI5S P16 S1 S2 S3 M

3000 bp
2000 bp
P N S S e e e e  — : 1500 bp
1000 bp
750 bp
500 bp
300 bp

100 bp
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54 85 86 S7 Kl KI K3 K4 K5 K6 Y1 Y2 Y3 Y4 Y5

3000 bp
2000 bp
1500 bp
1000 bp
750 bp
500 bp

300 bp

100 bp

Sekil 3.4. PZR iiriinlerinin agaroz jel goriintiileri

PZR iiriinlerin niikleotid sekans analizlerinin yapilmasi i¢in hizmet alimi
yapilmistir. Orneklerin sekans analizi sonuglart Gen Bank (www.ncbi.nlm.nih.gov)
adresinde yer alan Nucleotide-nucleotide BLAST programi kullanilarak
karsilastirilmis ve her bir izolat icin gen bankasindaki homolojileri belirlenmistir.
Karsilagtirma sonucunda, izolatlar ile veritabaninda bulunan diger tiirler arasindaki

homolojiler yiizde olarak Tablo 3.2’de gosterilmistir.

Tablo 3.2. LAB izolatlarinin 16S rRNA analiz sonuglari

izolatlar | 16S rRNA Analiz Sonucu Karsilastirilan (%)
baz sayisi Benzerlik
Pl Lactobacillus plantarum strain 0
CAUB8958 (Sequence ID: MF424671.1) 1402 %99
P2 Enterococcus faecium strain CAU10244 0
(Sequence ID: MF429017.1) 1377 /699
P3 Lactobacillus curvatus strain 1TP06- 0
BLO6 (Sequence ID: MG031211.1) 1470 /099
P4 Lactobacillus plantarum strain 0
CAUS5103 (Sequence ID: MF424161.1) 1410 /099
P5 Lactococcus lactis subsp. lactis strain
IMAU11239  (YM16-1)  (Sequence 1438 %100
ID: KP764102.1)
P6 Lactobacillus helveticus strain bcpca-gj- 0
10 (Sequence ID: KX247766.1) 1510 /692
P7 Lactococcus lactis  strain  CAU9899 0
(Sequence ID: MF098112.1) 1373 %100
P8 Lactobacillus rhamnosus strain R19B 0
(Sequence ID: MG685875.1) 1419 /699
P9 Lactococcus lactis subsp. lactis strain 1413 %98



https://www.ncbi.nlm.nih.gov/nucleotide/MF424671?report=genbank&log$=nuclalign&blast_rank=4&RID=7B8XN4DG014
https://www.ncbi.nlm.nih.gov/nucleotide/MF429017?report=genbank&log$=nuclalign&blast_rank=13&RID=7E1BNC7D015
https://www.ncbi.nlm.nih.gov/nucleotide/MG031211?report=genbank&log$=nuclalign&blast_rank=1&RID=7E213TH5014
https://www.ncbi.nlm.nih.gov/nucleotide/MF424161?report=genbank&log$=nuclalign&blast_rank=8&RID=7B98S2D6014
https://www.ncbi.nlm.nih.gov/nucleotide/KP764102?report=genbank&log$=nuclalign&blast_rank=1&RID=7C6RJ662014
https://www.ncbi.nlm.nih.gov/nucleotide/KX247766?report=genbank&log$=nuclalign&blast_rank=3&RID=7B9F6K5D014
https://www.ncbi.nlm.nih.gov/nucleotide/MF098112?report=genbank&log$=nuclalign&blast_rank=1&RID=7C6Y31YS014
https://www.ncbi.nlm.nih.gov/nucleotide/MG685875?report=genbank&log$=nuclalign&blast_rank=1&RID=7B9R1UCB015
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CAU9932 (Sequence ID: MF098094.1)

| oquence 1D MospsEeT ) | 173 74100
R e P oe
A e i B
| CAUssor (Sequence 1Dy MEszazn ) | 19 oo
P14 :Egtelzcl)\;l:ggc?lése ;a..i;:{:.llls stral.n E (Sequence 1456 %99
| (oo D MrOSEIZRD | 188 ot
| oo Mesmosa) | w82 s
> IC_tzjlé(\:lt.j)E?E‘;IE(:AIfII(Li‘isequen(]:_2rlrrje:nlt;ljlr:n(.)9813(§t.rla;ln 1386 76100
B o N oe
B o e 4100
> IC_:i\lelollz)%CSIII(gsequepggrln[])e:nl\t/lljlr-‘n428.87§t.gn 1398 %100
R A
R o e oe
| (ceauenee 1D MirdgoB0z ) | 3401 9
| CAUsa(sequence 1b: MEasazze ) | 02 oe
@ s due sran CAUSIS | gy | e
© | e i erazs )| 130 e
| CAUaN (Sequence 1D WRasazs0 gy | M2 os
| trncos e AR g | s
K6 Enterococcus faecium strain

LO30(LBF2)D03 (Sequence ID: 1098 %99

KM2696$_39.1) _
v é?t?ggggI(USSequen;ZrlnE)e:nlt;IJIr:n098llzt.rla;ln 1401 798
| eauence 10: Meseosady | 1382 oS
T | eauenco 10 Meseosagy | 1382 oe
Y| eauence IDMEIORTSD | 1998 9
Y5 Enterococcus durans strain GML-7 1428 %99

(Sequence ID: MF975715.1)



https://www.ncbi.nlm.nih.gov/nucleotide/MF098094?report=genbank&log$=nuclalign&blast_rank=2&RID=7C85BAM001R
https://www.ncbi.nlm.nih.gov/nucleotide/MG825687?report=genbank&log$=nuclalign&blast_rank=4&RID=7BA01EE6014
https://www.ncbi.nlm.nih.gov/nucleotide/MG825720?report=genbank&log$=nuclalign&blast_rank=2&RID=7EUYC2FB014
https://www.ncbi.nlm.nih.gov/nucleotide/KY010410?report=genbank&log$=nuclalign&blast_rank=14&RID=7BA623TH014
https://www.ncbi.nlm.nih.gov/nucleotide/MF424168?report=genbank&log$=nuclalign&blast_rank=2&RID=7EVG9ZHY01R
https://www.ncbi.nlm.nih.gov/nucleotide/KM507563?report=genbank&log$=nuclalign&blast_rank=2&RID=7EVN53VD01R
https://www.ncbi.nlm.nih.gov/nucleotide/MF098133?report=genbank&log$=nuclalign&blast_rank=1&RID=7C90EHU001R
https://www.ncbi.nlm.nih.gov/nucleotide/MF582953?report=genbank&log$=nuclalign&blast_rank=1&RID=7EW5FZV201R
https://www.ncbi.nlm.nih.gov/nucleotide/MF098130?report=genbank&log$=nuclalign&blast_rank=2&RID=7BB07AHT014
https://www.ncbi.nlm.nih.gov/nucleotide/MF784165?report=genbank&log$=nuclalign&blast_rank=1&RID=7CAAS9BD01R
https://www.ncbi.nlm.nih.gov/nucleotide/MF784117?report=genbank&log$=nuclalign&blast_rank=1&RID=7CAFY5E201R
https://www.ncbi.nlm.nih.gov/nucleotide/MF428872?report=genbank&log$=nuclalign&blast_rank=1&RID=7BBVCRCF014
https://www.ncbi.nlm.nih.gov/nucleotide/MG825736?report=genbank&log$=nuclalign&blast_rank=1&RID=7CAWEMHZ01R
https://www.ncbi.nlm.nih.gov/nucleotide/MF784165?report=genbank&log$=nuclalign&blast_rank=1&RID=7CB17ZW101R
https://www.ncbi.nlm.nih.gov/nucleotide/MF429602?report=genbank&log$=nuclalign&blast_rank=1&RID=7CB37U0B01R
https://www.ncbi.nlm.nih.gov/nucleotide/MF354239?report=genbank&log$=nuclalign&blast_rank=5&RID=6SSZTWUM013
https://www.ncbi.nlm.nih.gov/nucleotide/MF424830?report=genbank&log$=nuclalign&blast_rank=1&RID=7DZSSYMW014
https://www.ncbi.nlm.nih.gov/nucleotide/MF784205?report=genbank&log$=nuclalign&blast_rank=1&RID=7DZY3JZM015
https://www.ncbi.nlm.nih.gov/nucleotide/MF354239?report=genbank&log$=nuclalign&blast_rank=1&RID=7E0762JT014
https://www.ncbi.nlm.nih.gov/nucleotide/MF429017?report=genbank&log$=nuclalign&blast_rank=13&RID=7E0HNKHJ015
https://www.ncbi.nlm.nih.gov/nucleotide/KM269699?report=genbank&log$=nuclalign&blast_rank=1&RID=7E0UPJEV014
https://www.ncbi.nlm.nih.gov/nucleotide/MF098114?report=genbank&log$=nuclalign&blast_rank=1&RID=83M6GCW4014
https://www.ncbi.nlm.nih.gov/nucleotide/MF582953?report=genbank&log$=nuclalign&blast_rank=1&RID=83MEGV8R015
https://www.ncbi.nlm.nih.gov/nucleotide/MF582953?report=genbank&log$=nuclalign&blast_rank=1&RID=83MEGV8R015
https://www.ncbi.nlm.nih.gov/nucleotide/MF108375?report=genbank&log$=nuclalign&blast_rank=1&RID=83MWDKW0015
https://www.ncbi.nlm.nih.gov/nucleotide/MF975715?report=genbank&log$=nuclalign&blast_rank=11&RID=83T1HKPN014
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Izolatlarin  16S rRNA sekans analiz sonuglarma gore, % 41,17
Lactobacillus, % 26,4's1 Lactococcus, % 32,3 Enterococcus cinsine dahil
bulunmustur. Tablo 3.1'de elde edilen laktik asit bakteri izolatlarinin filogenetik
agaci1 gosterilmistir. En fazla LAB g¢esitliligi peynir orneklerinde gozlenmis olup
yine en fazla sayida LAB'1 bu Orneklerden izole edilerek identifikasyonlar
yapilmistir. Peynir 6rneklerinden en ¢ok Lactobacillus sp. izolatlari elde edilmistir.
Bunlar arasinda en ¢ok Lactobacillus plantarum olmak iizere, Lactobacillus
fermentum, Lactobacillus casei, Lactobacillus curvatus, Lactobacillus helveticus,
Lactobacillus rhamnosus tiirii tanimlanmistir. Peynir drneklerinden izole edilen
Lactococcus sp. izolati olarak sadece Lactococcus lactis tiirti tanimlanmustir. Yine
peynir  orneklerinden izole edilen Enterococcus cinsine ait izolatlar ise
Enterococcus faecalis, Enterococcus faecium olarak tanimlanmiglardir. Siit
orneklerinden en ¢ok Enterococcus faecium izolatlar1 elde edilmistir. Lactococcus
ve Lactobacillus cinsine ait izolat olarak sirasiyla Lactococcus lactis ve
Lactobacillus fermentum tiirii tamimlanmustir. Kefir 0Orneklerinden en ¢ok
Enterococcus cinsine ait izolatlar elde edilmistir. Bunlar; Enterococcus faecium,
Enterococcus durans olarak tanimlanmistir. Ayrica Lactobacillus fermentum
izolatlar1 tanimlanmistir. Yogurt 6rneklerinden ise en ¢ok Lactococcus cinsine ait
izolatlar elde edilmistir. Bunlar; Lactococcus lactis ve Lactococcus garvieae olarak
tamimlanmuslardir. Enterococcus cinsine ait izolat olarak Enterococcus durans ve
Lactobacillus cinsine ait olan Lactobacillus fermentum izolati tanmimlanmustir.

Laktik asit bakterileri i¢in olusturulan filogenetik agag¢ Sekil 3.5'de gosterilmistir.
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Sekil 3.5 Laktik asit bakteri izolatlarinin filogenetik agaci

Lactobacillus fermentum S1
Lactococcus lactis subsp. lactis S5
100 == Lactobacillus fermentum 54
4 Lactobacillus fermentum K1
Lactobacillus fermentum K4

r— | gctobacillus curvatus P3
g7 p— | actobacillus rhamnosus P8
Lactococcus lactis P2

100 Lactobacillus plantarum P10
Lactococcus lactis PT
Lactobacillus plantarum P11

Lactococcus lactis PS5
100y Lactobacillus helveticus P&
B | actococcus lactis P15

Enterococcus faecium K3
87 Enterococcus durans K2
Enterccoccus durans Y5
Enterococcus faecalis P14
100 Enterococcus faecium KS
Enterococcus faecium K&
Enterococcus fascium P2
Enterococcus faecium S3
Enterccoccus fagcium 57
8| Lactobacillus fermentum P13
Lactobacillus fermentum Y1
Lactobacillus plantarum P1
Lactobacillus plantarum P4
Lactococcus garvieae Y4
Lactococcus lactis P16
Lactococcus lactis Y2
Lactococcus lactis ¥3
Lactococcus lactis Y6

Lactobacillus casei P12
gq Enterococcus fascium S2

Enterococcus faecium S8

100

Laktik asit bakteri izolatlarinin .antibakteriyel etki spektrumlar1 agar spot test
ve agar kuyu diflizyon testi kullanilmistir. Agar spot testi sonucunda Tablo 3.3’de
verildigi  gibi  Orneklerin  hepsinin  ¢alismada kullanilan tiim  patojen
mikroorganizmalara karsi zon olusturdugu goriilmiistiir. Inhibisyon zonlarinmn
caplart +<0,5 cm, 0,5 cm<++<l cm, 1,5 cm<+++<2 olarak kontrol grubuyla

karsilastirilarak degerlendirilmistir.

Tablo 3.3. Laktik asit bakteri izolatlarinin indikator bakteriler tizerine olan inhibisyon etkisi

8 @) ; O s <
c 8} i O 2 8
=) = P = o =
e < < € o Sk
. 2o @ 39 AN
Izolatlar S > — = 3 e 3 2
&5, |8 2 g S | ® E
o | &)
E3 2| > 3 x 3 |8
=T T~ - RS- Y- - s
< w o m ~ n N Y Z o< n
P1 Lactobacillus plantarum +++ ++ + +++ +++ +++ ++
strain CAU8958
P2 Enterococcus faecium strain +++ +++ +++ +++ +++ +++ +++
CAU10244
P3 Lactobacillus curvatus strain +++ ++ ++ +++ +++ +++ +++
1TP06-BL0O6
P4 Lactobacillus plantarum +++ ++ + +++ +++ +++ ++
strain CAU5103
P5 Lactococcus lactis  subsp. +++ ++ ++ +++ +H+ +++ +++
lactis strain  IMAU11239
(YM16-1)
P6 Lactobacillus helveticus ++ ++ +++ +++ +++ +++ +++
strain bcpca-qj-10
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P7 Lactococcus lactis strain +++ ++ ++ +++ +++ +++ +++
CAU9899

P8 Lactobacillus rhamnosus +++ +++ ++ +++ +++ +++ +++
strain R19B

P9 Lactococcus lactis subsp. +++ ++ ++ +++ +++ +4++ +++
lactis strain CAU9932

P10 Lactobacillus plantarum +++ ++ + +++ +++ +++ ++
strain Lb17

P11 Lactobacillus plantarum +++ ++ + +++ +++ +++ ++
strain Lb32

P12 Lactobacillus casei strain +++ ++ + +++ +++ +++ +++
SYB-H

P13 Lactobacillus fermentum +++ ++ ++ +++ +++ +++ +++
strain CAU6507

P14 Enterococcus faecalis strain +++ ++ + ++ +++ +++ ++
E

P15 Lactococcus lactis strain +++ ++ ++ +++ +++ +++ +++
CAU9951

P16 Lactococcus lactis strain +++ ++ ++ +++ +++ +++ +++
CAU9374

S1 Lactobacillus fermentum +++ ++ ++ +++ +++ +++ +++
strain CAU9954

S2 Enterococcus faecium strain +++ +++ +++ +++ +++ +++ +++
BL11-6

S3 Enterococcus faecium strain +++ +++ +++ +++ +++ +++ +++
BL2-16

S4 Lactobacillus fermentum +++ ++ ++ +++ +++ +++ +++
strain CAU1968

S5 Lactococcus lactis subsp. +++ ++ ++ +++ +++ +++ +++
lactis strain Lc5

S6 Enterococcus faecium strain +++ +++ +++ +++ +++ +++ +++
BL11-6

S7 Enterococcus faecium strain +++ +++ +++ +++ +++ +++ +++
CAU2899

K1 Lactobacillus fermentum +++ ++ ++ +++ +++ +++ +++
strain CAU:3341

K2 Enterococcus durans strain +++ +++ +++ +++ +++ +++ ++
CAU6145

K3 Enterococcus faecium strain +++ +++ +++ +++ +++ +++ +++
BL6-4

K4 Lactobacillus fermentum +++ ++ ++ +++ +++ +++ +++
strain CAU:3341

K5 Enterococcus faecium strain +++ +++ +++ +++ +++ +++ +++
CAU10244

K6 Enterococcus faecium strain +++ +++ +++ +++ +++ +++ +++
L030(LBF2)D03

Y1 Lactobacillus fermentum +++ ++ ++ +++ +++ +++ +++
strain CAU9902

Y2 Lactococcus lactis strain +++ ++ ++ +++ +++ +++ +++
CAU9374

Y3 Lactococcus lactis strain +++ ++ ++ +++ +++ +++ +++
CAU9374

Y4 Lactococcus garvieae strain +++ ++ +++ +++ +++ +4++ +++
CAU6586

Y5 Enterococcus durans strain +++ +++ +++ +++ +++ +++ ++

GML-7
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Agar spot test sonuglarina gore; elde edilen laktik asit bakterileri en ¢ok L.
monocytogenes ATCC 1911, Staphylococcus aureus ATCC 25923, K. pneumoniea
NRRLB 4420, Pseudomonas aeuroginosa ATCC 11778, Streptococcus. feacalis
mikroorganizmalar1 tizerinde antimikrobiyal etki gostermistir. Escherichia coli
ATCC 35218 ve Bacillus subtilis NRS-744 mikroorganizmalari iizerinde ise daha
diisiik seviyede etki gdstermistir. Izolatlarin antimikrobiyal etki spektrumlarin
belirleyebilmek i¢in ayrica agar kuyu diflizyon testi uygulanmustir. Laktik asit
bakteri izolatlarinin indikator bakteriler iizerine olan antimikrobiyal etkilerinin
sonuglar1 ise Tablo 3.4'de gosterilmistir. izolatlar tiim patojen bakteriler iizerinde
antimikrobiyal etki gostermislerdir. Ozellikle L. monocytogenes ATCC 1911, K.
pneumoniea NRRLB 4420, P. aeuroginosa ATCC 11778 kars1 yiiksek
antimikrobiyal aktivite belirlenmistir. Elde edilen zon ¢aplari kontrol grubuna

oldukg¢a yakin degerler gostermistir.

Tablo 3.4. Laktik asit bakteri izolatlarmin indikator bakteriler {izerine olan antimikrobiyal

etkilerinin agar kuyu difiizyon test sonuglari

8 O ; O s s
e < < € o =SS
. Pl R} =N S
izolatlar 35 — = 4 23 3 - @
55, 3 2 g Smp | T
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a< W ™ m ~ n N Y Z o < %)
P1 Lactobacillus plantarum 20 7 11 12 20 19 19
strain CAU8958
P2 Enterococcus faecium strain 18 15 10 14 23 19 15
CAU10244
P3 Lactobacillus curvatus strain | 21 11 9 12 22 23 13
1TP06-BL06
P4 Lactobacillus plantarum 21 8 11 12 20 19 19
strain CAU5103
P5 Lactococcus lactis  subsp. | 19 12 10 14 21 22 14
lactis strain IMAU11239
(YM16-1)
P6 Lactobacillus helveticus 15 12 19 14 18 25 21
strain bcpca-gj-10
P7 Lactococcus lactis strain 17 12 10 16 21 22 14
CAU9899
P8 Lactobacillus rhamnosus 15 20 14 17 16 24 18
strain R19B
P9 Lactococcus lactis subsp. 19 1 10 15 20 22 14
lactis strain CAU9932
P10 Lactobacillus plantarum 21 7 11 12 20 18 19
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strain Lb17

P11 Lactobacillus plantarum 20 8 11 12 20 20 19
strain Lb32

P12 Lactobacillus casei strain 18 12 7 14 18 22 18
SYB-H

P13 Lactobacillus fermentum 17 9 10 12 20 18 15
strain CAU6507

P14 Enterococcus faecalis strain 15 8 10 11 24 18 16
E

P15 Lactococcus lactis strain 18 12 11 14 20 22 14
CAU9951

P16 Lactococcus lactis strain 18 12 10 14 20 22 14
CAU9374

S1 Lactobacillus fermentum 17 8 10 12 21 18 15
strain CAU9954

S2 Enterococcus faecium strain 19 13 10 14 22 19 16
BL11-6

S3 Enterococcus faecium strain 18 14 10 15 22 20 16
BL2-16

S4 Lactobacillus fermentum 17 9 10 12 20 18 15
strain CAU1968

S5 Lactococcus lactis subsp. 19 12 9 14 21 22 14
lactis strain Lc5

S6 Enterococcus faecium strain 18 14 10 14 22 19 16
BL11-6

S7 Enterococcus faecium strain 20 15 10 14 22 18 16
CAU2899

K1 Lactobacillus fermentum | 17 9 10 12 21 18 15
strain CAU:3341

K2 Enterococcus durans strain 18 16 13 18 17 23 12
CAU6145

K3 Enterococcus faecium strain 18 14 9 14 22 19 16
BL6-4

K4 Lactobacillus fermentum 19 9 11 12 20 18 15
strain CAU:3341

K5 Enterococcus faecium strain 18 14 10 15 22 19 16
CAU10244

K6 Enterococcus faecium strain | 18 14 10 14 22 19 16
LO30(LBF2)D03

Y1 Lactobacillus fermentum 17 9 10 12 20 18 15
strain CAU9902

Y2 Lactococcus lactis strain 17 12 10 14 20 22 14
CAU9374

Y3 Lactococcus lactis strain 18 13 10 14 20 22 14
CAU9374

Y4 Lactococcus garvieae strain 16 14 20 15 15 17 15
CAUG6586

Y5 Enterococcus durans strain 20 16 14 18 17 24 12
GML-7

Kontrol | 10 pg amikasin 20 21 22 20 24 20 20
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Yapilan istatiksel degerlendirme sonucunda LAB'lardan elde edilen
bakteriyosinlerin patojen bakteriler lizerindeki inhibisyon zon ¢ap1 degerleri 7-25
mm arasinda olup, K. pneumoniea'da 15-24 mm, P. aeuroginosa'da 17-25 mm, L.
monocytogenes'de 15-21 mm, S. feacalis 'de 12-19 mm, S. aureus 12-18 mm, E.coli

’de 7-20 mm, B. substilis‘de 7-20mm, kontrolde ise 20-24 mm arasinda degistigi
belirlenmistir (Tablo 3.5.).

Tablo 3.5. Bakteriyosinlerin patojen bakteriler {izerindeki inhibisyonunun varyans analizi

sonuglart.

Patojen Bakteri | N ORT. SH. Minimum Maximum
K. pneumoniea 34 20,2 0,93 15 24
P. aeuroginosa | > 20,1 0,93 17 25
L. monocytogenes | >* 18,1 0,93 15 21
S. feacalis 34 155 0,93 12 19
S. aureus 34 13,7 0,93 12 18
E.coli 34 11,7 0,93 7 20
B. substilis 34 108 0,93 7 20
Kontrol 7 21,0 0,00 20 24
Toplam 242 15,9 4,21 7 25

('N: Bakteri Sayisi, ORT: Ortalama SH: Standart Sapma, LSD < 0.001)

Ortalama inhibisyon zon ¢aplart K. pneumoniea’de 20,2 + 0,93 mm, P.
aeuroginosa' da 20,1 + 0,93 mm, L. monocytogenes'de 18,1 + 0,93 mm, S.
feacalis'de 15,5 = 0,93 mm, S. aureus 'da 13,7 + 0,93 mm, E.coli’de 11,7 + 0,93
mm, B. substilis ‘de 10,8 + 0,93, kontrolde ise 21 % 0,00 mm olarak saptanmustir.
Gruplar arasindaki farkliliklarin varyans analizi yapilmis, her {i¢ grubunda
birbirinden farkli olmadigi belirlenmistir ( Fs0254=88,5321, LSD < 0,001) (Sekil
3.6.).
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Sekil 3.6. Bakteriyosinlerin patojenler tizerindeki inhibisyon zon ¢aplari etkisi ( P <0,0001)

25

15 4 i

10 +
5 -4
0 t t t t t t t
© 2 o S 3 © N &
& ¥ & & & & e/('o &
N 54 o
¥ © o 9 > & & \S
& & QO o ° ’
. & & N o o & <&
2 S d £ & ¢ N &
& <Q N K & & &
& = o ] & 2
G ) < 3 N N
< (4 . &
’b& Q;\' ’b@
N IS d




32

4. TARTISMA

Son yillarda gida ve ilag giivenliginin gelistirilmesi konusunda giderek artan bir
egilimin olmasi, arastirmacilar1 yeni antimikrobiyal alternatifler bulmaya tesvik
etmektedir. Bazi mikroorganizmalar antimikrobiyal bilesenler iiretebilme
yetenegine sahiptirler (Goh ve Philip 2015). Bu mikroorganizmalar arasinda yer
alan laktik asit bakterileri, antimikrobiyal ozellikte bakteriyosin iretebilirlen,
gidalarda uzun yillardan beri giivenli bir sekilde kullanilan en O6nemli
mikroorganizmalardan birisidir (Nespolo ve Brandelli 2010; Lopez-Cuellar ve ark.,
2016). Bakteriyosinler, iiretici hiicreler iizerine 6ldiiriicii etki gostermeyen, sinirli
sayidaki bakterilere etkili olan antagonistik maddeler olduklarindan antibiyotikler

icin alternatif rol oynayabilirler (Evren ve. 2006).

Bu calismada, LAB'lar izole etmek amaciyla Afyonkarahisar Ili'nde satisa
sunulan paketsiz 20 farkli siit ve siit liriniinden (peynir, kefir, yogurt) 34 adet laktik
asit bakterisi izole edilmistir. Izolatlarn molekiiler identifikasyonlar1 igin 16S
rDNA PZR analizi yapilmistir. izolatlarin 16S rDNA sekans analiz sonuglarina
gore, % 41,11 Lactobacillus, % 26,4t Lactococcus, % 32,3't Enterococcus cinsine
dahil bulunmustur. En fazla LAB 06rnegi peynir Orneklerinden izole edilerek
identifikasyonlart yapilmistir. Peynir 6rneklerinden en ¢ok Lactobacillus cinsine ait
tirler tanimlanmis olup bunlar arasinda; Lactobacillus plantarum, Lactobacillus
fermentum, Lactobacillus casei, Lactobacillus curvatus, Lactobacillus helveticus,
Lactobacillus rhamnosus yer almaktadir. Ayrica peynir 6rneklerinden elde edilen
LAB'lar arasindan Lactococcus lactis, Enterococcus faecalis, Enterococcus faecium
tirleri tanimlanmagtir. Siit Orneklerinden elde edilen LAB'leri Lactobacillus
fermentum, Lactococcus lactis, Enterococcus faecium tiirleri olarak tanimlanmustir.
Kefir érneklerinden elde edilen LAB'lar1 Lactobacillus fermentum, Enterococcus

faecium, Enterococcus durans tiirleri olarak tanimlanmistir. Yogurt drneklerinden


https://www.ncbi.nlm.nih.gov/pubmed/?term=Nespolo%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=24031581
https://www.ncbi.nlm.nih.gov/pubmed/?term=Brandelli%20A%5BAuthor%5D&cauthor=true&cauthor_uid=24031581
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ise Lactococcus lactis ve Lactococcus garvieae, Enterococcus durans,
Lactobacillus fermentum tiirleri olarak tanimlanmigtir. Bu ¢alismadan elde edilen
bulgular daha o©nce yapilmis olan baz1 c¢aligmalarla olduk¢a benzerlik
gostermektedir (Jafari ve ark., 2011; Wang ve ark., 2016; Bennani ve ark., 2017,
Masalam ve ark., 2018).

Isleyici ve Akyiiz (2009), Van ili'nden topladiklar1 otlu peynir numenelerinden
LAB!'lar izole etmislerdir. Bu izolatlar1 Enterococcus, Lactococcus, Lactobacillus,
Leuconostoc, Pediococcus cinsine ait olduklarini tespit etmiserdir. Baska bir
calismada Kermanshasi ve Peymanfar (2012), peynir, yogurt ve musir silajindan
heterofermantatif LAB izole etmisler ve elde ettikleri izolatlarinin 16S rDNA gen
sekanslar1 karsilastirilarak Lactobacillus buchneri, Lactobacillus brevis ve
Lactobacillus kefiri olarak tanimlamislardir. Wassie ve Wassie (2016) ise ¢ig siit
orneklerinden 83 adet LAB izole ederek tanimlamislardir. Elde ettikleri izolatlarin
%26.51'1 Lactobacillus, %21.69'u Lactococcus, %18.07'si Leuconostocs, %9.64'G
Streptococcus, %12.05'i Pediococcus ve %9.64'G  Entrococcus cinsi  olarak
belirlemislerdir. Amirbozorgi ve ark., (2016), iran'n geleneksel mandira
tirtinlerinden LAB'lar1 izole ederek 16S rRNA analizi yontemiyle tanimlamislardir.
Elde edilen izolatlar Lactococcus lactis helveticus ve Lactobacillus brevis tiirleri
olarak belirlenmistir. Bagka bir ¢alismada Wang ve ark., (2016), Mogolistan'in
geleneksel mandira iriinlerinden laktik asit  bakterilerini izole ederek
tanimlamiglardir. Laktik asit bakterilerini tanimlamak i¢in 16S rRNA gen analiz
yontemini kullanmiglardir. Baotou ve Bayannur'dan toplanan 66 adet mandira
irtiniinden 200 adet LAB izole etmislerdir. LAB bakterileri, Enterococcus,
Lactococcus, Lactobacillus, Leuconostoc cinsleri olarak tanimlanmistir. Bu
izolatlardan 9%32.18'i Lactococcus lactis subsp. lactis, %12.38'i Lactobacillus
plantarum ve %11.39'u Leuconosto mesenteroides olarak belirlenmistir.  Bu
calisma mandira tiriinlerinin LAB ¢esitliligi bakimindan oldukg¢a zengin oldugunu
ve ileride yapilabilecek olan probiyotik secimleri i¢in olduk¢a 6nemli bir kaynak
olduklarin1 gostermistir. Luis ve ark., (2017), Brezilya'daki ciftliklerden topladiklar
yoresel peynir drneklerinden LAB'lar1 izole ederek tanimlamuslardir. Izole ettikleri

LAB'larin Lactobacillus, Enterococcus, Pediococcus ve Lactococcus cinsine ait
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olduklarint belirlemislerdir. En yaygm tiirlerin Lactobacillus plantarum ve
Lactobacillus rhamnosus olduklari tespit edilmistir. Ayrica peynir orneklerinde ilk
kez Enterococcus rivorum tiirii izole edilerek tanimlamislardir. Masalam ve ark.,
(2018), Suudi Arabistan'da yaptiklar1 bir calismada ¢ig ve fermente siitlerden
probiyotik potansiyeli olan LAB'lar1 izole ederek tanimlamislardir. Caligmada 46
adet LAB'In1 16S rDNA gen sekanslarini1 karsilastirarak tanimlamislardir. Sonug
olarak, Lactobacillus casei MSJ1, Lactobacillus casei Dwan5, Lactobacillus
plantarum EyLan2 ve Enterococcus faecium Gail-BawZir8 tiirleri probiyotik
potansiyeli en yiiksek tiirler olarak saptanmistir. Qian ve ark., (2018), Cin'de
yapmis olduklar1 bir ¢alismada yogurt 6rneklerinden LAB izole etmislerdir. 16S
rDNA gen sekanslarin1 karsilastirarak izolatlar1 Lactobacillus plantarum YS2

olarak tanimlamislar ve probiyotik 6zelliklerini belirlemislerdir.

Calismamizda, LAB izolatlarinin  antimikrobiyal aktivitelerini
belirleyebilmek icin agar spot testi ve agar kuyu difiizyon testi yapilmistir. Test
sonuclarina gore; elde edilen laktik asit bakterileri en ¢ok L. monocytogenes ATCC
1911, S. aureus ATCC 25923, K. pneumoniea NRRLB 4420, P. aeuroginosa
ATCC 11778, S. feacalis mikroorganizmalar1 {izerinde antimikrobiyal etki

gostermistir.

Isleroglu ve ark., (2008), yoresel peynir &rneginden antimikrobiyal
aktiviteye sahip bakteri izole etmislerdir. Karbonhidrat fermantasyonu ile yag asidi
profili testleri sonucunda bakterinin Enterococcus faecalis oldugunu saptamislardir.
Bu bakteri tarafindan iiretilen antimikrobiyal maddenin Lactobacillus plantarum,
Enterococcus faecalis, Enterococcus faecium ve Listeria monocytogenes’e karsi
inhibitor aktiviteye sahip oldugunu, ancak Escherichia coli, Staphylococcus aureus
ve Bacillus cereus’a kars1 etkili olmadigi gézlenmistir. Bu ¢alismaya benzer olarak
bizim ¢alismamizdan elde ettigimiz verilerde en yiiksek antimikrobiyal etki Listeria
monocytogenes’e karsi tespit edilirken Escherichia coli ATCC 35218 ve Bacillus

subtilis NRS-744 {izerinde daha diisiik etki tespit edilmistir. Diger bir ¢calismada ise
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Bayram ve Yildirim (2016), yoresel bir peynir ¢esidinden izole edilen bakteri ve bu
bakterinin iirettigi antimikrobiyal bilesikler karakterize etmislerdir. Izole edilen
bakteri, genel mikrobiyolojik analizler, karbonhidrat fermantasyonu ve yag asidi
profili testleri sonucunda Enterococcus faecium BP olarak tanimlanmstir.
Antimikrobiyal bilesigin antimikrobiyal spektrumu belirlenmis ve inhibitor
aktivitesi lizerine bazi enzimlerin, organik c¢oziiclilerin, 1s1l iglemin, depolama
kosullarinin  ve {iretici bakterinin gelisim fazinin etkileri  aragtirilmistir.
Antimikrobiyal bilesigin bir bakteriyosin oldugunu ortaya koymuslardir.
Antimikrobiyal bilesik, test edilen bazi Lactobacillus, Lactococcus, Listeria,
Bacillus, Campylobacter ve Citrobacter cinslerine karsi inhibitor etki gosterdigini

belirlemislerdir.
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5. SONUC

Yapilan ¢aligmalar siit ve siit tirlinlerinin LAB'lar bakimindan énemli birer kaynak
olduklarin1 ve LAB'larin antimikrobiyal etki bakimindan yiiksek bir potansiyele
sahip olduklarini gostermektedir. Bizim elde etmis oldugumuz bulgular da bu
calismalar1 desteklemektedir. Sonug olarak bu ¢alismada, Afyonkarahisar ili'nde
satisa sunulan paketsiz 20 farkli siit ve siit tiriiniinden (peynir, kefir, yogurt) 34
adet laktik asit bakterisi izole edilmistir. Izolatlarin molekiiler identifikasyonlari
icin 16S rDNA PZR analizi yapilmstir. izolatlarm 16S rDNA sekans analiz
sonuglarna gore, % 41,1°1 Lactobacillus, % 26,4's1 Lactococcus, % 32,3'U
Enterococcus cinsine dahil bulunmustur. Elde edilen LAB'lardan Lactobacillus
cinsine ait tamimlanmis tiirler arasinda en ¢ok Lactobacillus fermentum,
Locatococcus cinsine ait tamimlanmus tirler arasinda Lactococcus lactis ve
Enterococcus cinsine ait tamimlanmus tiirler arasinda ise Enterococcus faecium
tespit edilmistir. Izolatlarin antimikrobiyal aktivitesini belirlemek icin agar spot ve
agar kuyu difiizyon testi kullanilmustir. Izolatlarin tiimii test edilen patojen

mikroorganizmalar iizerinde farkli seviyelerde antimikrobiyal etki gostermistir.

Elde edilen LAB izolatlar1 en ¢cok L. monocytogenes ATCC 1911, S. aureus
ATCC 25923, K. pneumoniea NRRLB 4420, P. aeuroginosa ATCC 11778, S.
feacalis lizerinde antimikrobiyal etki goéstermistir. E. coli ATCC 35218 ve B.
substilis NRS-744 mikroorganizmalar1 iizerinde ise daha disiik seviyede
antimikrobiyal etkiye sahip olduklar1 saptanmistir. Bu durum siit ve siit
tirlinlerinden izole edilen LAB'larin antimikrobiyal aktiviteye sahip bakteriyosin
velveya bakteriyosin benzeri madde iiretebildiklerini gostermistir. Bundan sonra
yapilacak olan c¢alismalar ile izole edilen LAB'larin {iretmis olduklar1 bakteriyosin
velveya bakteriyosin benzeri maddeleri izole edilip saflastirilarak karakterize
etmeye yonelik olmalidir. Boylece bu izolatlar hem gida hemde saglik sektoriinde,

biyoteknolojik calismalarda potansiyel olarak kullanilabilirler.
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OZET

Laktik asit bakterileri antimikrobiyal etkiye sahip bakteriyosin gibi bazi maddeler
uretirler. Bunlar, hem gida iiretiminde hem de saglik sektoriinde patojen
mikroorganizmalara karsi inhibitor olarak kullanilma potansiyeline sahiptirler. Bu
calismada, Afyonkarahisar Ili'nde satisa sunulan markasiz, paketsiz 20 farkl siit ve
siit iirlinlinden (peynir, kefir, yogurt) 34 adet laktik asit bakterisi izole edilmistir.
Izolatlarin molekiiler identifikasyonlar1 i¢cin 16S rDNA PZR analizi yapilmustir.
Izolatlarin 16S rDNA sekans analiz sonuglarma gére, % 41,1°i Lactobacillus, %
26,4's1 Lactococcus, % 32,3'0 Enterococcus cinsine dahil bulunmustur. En fazla
laktik asit bakterisi peynir orneklerinden izole edilerek identifikasyonlari
tamamlanmistir. 16S rDNA sekans analizi sonuglarina gore peynir drneklerinden
izole edilen laktik asit bakterileri Lactobacillus plantarum, Lactobacillus
fermentum, Lactobacillus casei, Lactobacillus curvatus, Lactobacillus helveticus,
Lactobacillus rhamnosus, Lactococcus lactis, Enterococcus faecalis, Enterococcus
faecium olarak tanimlanmustir. Siit 6rneklerinden elde edilen laktik asit bakterileri
Lactobacillus fermentum, Lactococcus lactis, Enterococcus faecium tiirleri olarak
tanimlanmistir. Kefir 6rneklerinden elde edilen laktik asit bakterileri Lactobacillus
fermentum, Enterococcus faecium, Enterococcus durans tiirleri olarak
tanimlanmistir.  Yogurt Orneklerinden ise Lactococcus lactis ve Lactococcus
garvieae, Enterococcus durans, Lactobacillus fermentum tiirleri olarak
tanimlanmistir. Izolatlarin antimikrobiyal aktivitesini belirlemek igin agar spot ve
agar kuyu difiizyon testi kullanlmistir. Izolatlarn tiimii test edilen patojen
mikroorganizmalar {izerinde farkli seviyelerde antimikrobiyal etki gostermistir.
LAB izolatlar1 Listeria monocytogenes ATCC 1911, Staphylococcus aureus ATCC
25923, Klebsiella pneumoniea NRRLB 4420, Pseudomonas aeuroginosa ATCC
11778, Streptococcus feacalis iizerinde Escherichia coli ATCC 35218 ve Bacillus
subtilis NRS-744 gore daha yiiksek seviyede antimikrobiyal etki gostermistir. LAB
izolatlar1 en yiiksek antimikrobiyal etkiyi ise Listeria monocytogenes ATCC 1911
lizerinde gostermistir.

Anahtar Kelimeler: Bakteriyosin, Izolasyon, Identifikasyon, Laktik asit bakterileri
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SUMMARY

Lactic acid bacteria produce some substances that has got a antimicrobial activity,
such as bacteriocin. They have the potential to be used as inhibitors against
pathogenic microorganisms in both food production and health sector. In this study,
34 lactic acid bacteria were isolated from 20 different milk and fermented milk
products (cheese, kefir, yogurt) in Afyonkarahisar province. 16S rDNA PCR
analysis was performed for molecular identifications of isolates. According to the
results of 16S rDNA sequence analysis of isolates, 41,1% were found to belong to
Lactobacillus, 26.4 % to Lactococcus and 32,3 % to Enterococcus genus. Most of
lactic acid bacteria were isolated from cheese samples and their identified. As a
result of 16S rDNA sequence analysis isolates of cheese samples were identifed as
Lactobacillus  plantarum, Lactobacillus fermentum, Lactobacillus casel,
Lactobacillus curvatus, Lactobacillus helveticus, Lactobacillus rhamnosus,
Lactococcus lactis, Enterococcus faecalis, Enterococcus faecium. Isolates of milk
samples were identifed as Lactobacillus fermentum, Lactococcus lactis,
Enterococcus faecium. Lactic acid bacteria of kefir samples were identifed as
Lactobacillus fermentum, Enterococcus faecium, Enterococcus durans. Lactic acid
bacteria of yogurt samples were identifed as Lactococcus lactis ve Lactococcus
garvieae, Enterococcus durans, Lactobacillus fermentum. Agar spot and agar-well
diffusion assay method were used to determine the antimicrobial activity of the
lactic acid bacteria isolates. All of the isolates showed antimicrobial activity at
different levels on the tested pathogenic microorganisms. LAB isolates showed
higher antimicrobial activity on Listeria monocytogenes ATCC 1911,
Staphylococcus aureus ATCC 25923, Klebsiella pneumoniea NRRLB 4420,
Pseudomonas aeuroginosa ATCC 11778, Streptococcus. feacalis than Escherichia
coli ATCC 35218 and Bacillus subtilis NRS-744. LAB isolates showed the highest

antimicrobial activity on Listeria monocytogenes ATCC 1911.

Key words: Bacteriocin, Identification, Isolation, Lactic Acid Bacteria
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EKLER

K1 Lactobacillus fermentum strain CAU:3341 16S ribosomal RNA gene, partial sequence
Sequence ID: MF354239.1Length: 1402 Number of Matches: 1

CGGTAGCACAGAGGAGCTTGCTCCTTGGGTGACGAGTGGCGGACGGGTGAGTAATGTC
TGGGAAACTGCCCGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAA
CGTCGCAAGACCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAGATG
GGATTAGCTAGTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGA
GAGGATGACCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCA
GTGGGGAATATTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGA
AGGCCTTCGGGTTGTAAAGTACTTTCAGCGAGGAGGAAGGTGTTGTGGTTAATAACCKC
AGCAATTGACGTTACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGT
AATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGT
CTGTCAAGTCGGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCCGAAACTGGC
AGGCTAGAGTCTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAG
ATCTGGAGGAATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTG
CGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATG
TCGACTTGGAGGTTGTGCCCTTGAGGCGTGGCTTCCGGAGCTAACGCGTTAAGTCGACC
GCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAA
GCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACAT
CCACAGAACTTAGCAGAGATGCTTTGGTGCCTTCGGGAACTCTGAGACAGGTGCTGCAT
GGCTGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCT
TAT

K2 Enterococcus durans strain CAU6145 16S ribosomal RNA gene, partial sequence
Sequence I1D: MF424830.1Length: 1407Number of Matches: 1

ACGCTTCTTTTTCCACCGGAGCTTGCTCCACCGGAAAAAGAAGAGTGGCGAACGGGTG
AGTAACACGTGGGTAACCTGCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAA
TACCGTATAACAATCGAAACCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCGCT
GATGGATGGACCCGCGGTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCYAC
GATGCATAGCCGACCTGAGAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAA
CTCCTACGGGAGGCAGCAGTAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCA
ACGCCGCGTGAGTGAAGAAGGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACA
AGGATGAGAGTAACTGTTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTA
CGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTA
AAGCGAGCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAG
GGTCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAG
CGGTGAAATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTG
TAACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGT
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CCACGCCGTAAACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGC
TAACGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAAT
TGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAA
CCTTACCAGGTCTTGACATCCTTTGACCACTCTAGAGATAGAGCTTCCCCCTTCGGGGG
CAAAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT

K3 Enterococcus faecium strain BL6-4 16S ribosomal RNA gene, partial sequence
Sequence ID: MF784205.1L ength: 1330Number of Matches: 1

GGGGATAACACTTGGAAACAGGTGCTAATACCGTATAACAATCAAAACCGCATGGTTT
TGATTTGAAAGGCGCTTTCGGGTGTCGCTGATGGATGGACCCGCGGTGCATTAGCTAGT
TGGTGAGGTAACGGCTCACCAAGGCCACRATGCATAGCCKACCTGAGAGGGTGATCGG
CCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTT
CGGCAATGGACGAAAGTCTGACCGAGCAACGCCRCGTGAGTGAARAAGGTTTTCGGAT
CGTAAAACTCTGTTGTTAGAGAAGAACAAGGATGAGAGTAACTGTTCATCCCTTGACGG
TATCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTG
GCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTCTTAAGTCTGA
TGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAGACTTGAGTGCA
GAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAGGAACA
CCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGACGCTSAGGCTCGAAAGCGTGGGG
AGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTT
GGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTA
CGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCAT
GTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTTTGACCACT
CTAGAGATAGAGCTTCCCCTTCGGGGGCAAARTGACAGGTGGTGCATGGTTGTCGTCAG
CTCGTGTCGTG

K4 Lactobacillus fermentum strain CAU:3341 16S ribosomal RNA gene, partial sequence
Sequence ID: MF354239.11 ength: 1402Number of Matches: 1

GAGGAGCTTGCTCCTTGGGTGACGAGTGGCGGACGGGTGAGTAATGTCTGGGAAACTG
CCCGATGGAGGGGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGA
CCAAAGAGGGGGACCTTCGGGCCTCTTGCCATCGGATGTGCCCAGATGGGATTAGCTA
GTAGGTGGGGTAACGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACC
AGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATA
TTGCACAATGGGCGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGG
GTTGTAAAGTACTTTCAGCGAGGAGGAAGGTGTTGTGGTTAATAACCKCAGCAATTGAC
GTTACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGG
GTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTCAAGTC
GGATGTGAAATCCCCGGGCTCAACCTGGGAACTGCATCCGAAACTGGCAGGCTAGAGT
CTTGTAGAGGGGGGTAGAATTCCAGGTGTAGCGGTGAAATGCGTAGAGATCTGGAGGA
ATACCGGTGGCGAAGGCGGCCCCCTGGACAAAGACTGACGCTCAGGTGCGAAAGCGTG
GGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTTGGA
GGTTGTGCCCTTGAGGCGTGGCTTCCGGAGCTAACGCGTTAAGTCGACCGCCTGGGGAG
TACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGC
ATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACATCCASAGAAMT


https://www.ncbi.nlm.nih.gov/nucleotide/MF784205?report=genbank&log$=nuclalign&blast_rank=1&RID=7DZY3JZM015
https://www.ncbi.nlm.nih.gov/nucleotide/MF354239?report=genbank&log$=nuclalign&blast_rank=1&RID=7E0762JT014
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TAGCAGAGATGCTTTGGTGCCTTCGGGAACTCTGAGACAGGTGCTGCATGGCCTGTCGT
CAGCTCGTGTTGTGAAATGTTTGGGTTAAGTCCCGCCAAC

K5 Enterococcus faecium strain CAU10244 16S ribosomal RNA gene, partial sequence
Sequence ID: MF429017.1Length: 1377Number of Matches: 1

CTTTTTCCACCGGAGCTTGCTCCACCGGAAAAAGAAGAGTGGCGAACGGGTGAGTAAC
ACGTGGGTAACCTGCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATACCGT
ATAACAATCAAAACCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCGCTGATGGA
TGGACCCGCGGTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACRATGCAT
AGCCKACCTGAGAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTAC
GGGAGGCAGCAGTAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCCRC
GTGAGTGAARAAGGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGATGA
GAGTAACTGTTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGTGCCA
GCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGA
GCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATT
GGAAACTGGGAGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAA
ATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGA
CGCTSAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCA
TTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGG
GGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACC
AGGTCTTGACATCCTTTGACCACTCTAGAGATAGAGCTTCCCCTTCGGGGGCAAARTGA
CAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAAC
GAGMGCAACCCTTATGGTTAGTTGCCATCATTCAGTTGGGC

K6 Enterococcus faecium strain LO30(LBF2)D03 16S ribosomal RNA gene, partial sequence
Sequence ID: KM269699.1Length: 1098Number of Matches: 1

TCTTTTTCCACCGGAGCTTGCTCCACCGGAAAAAGAAGAGTGGCGAACGGGTGAGTAA
CACGTGGGTAACCTGCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATACCG
TATAACAATCAAAACCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCGCTGATGG
ATGGACCCGCGGTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATGC
ATAGCCGACCTGAGAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCT
ACGGGAGGCAGCAGTAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCC
GCGTGAGTGAAGAAGGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGAT
GAGAGTAACTGTTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGTGC
CAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGC
GAGCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTC
ATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGT
GAAATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAAC
TGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCAC
GCCGTANACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAAC
GCATTAAGCACTCCGCCTGGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGA
CGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCT
TACCAGGTCTTGACATCCCTTTGACCACTCTAGAGATRGAGCTTCCCCCTTCGGGGGCA
AAGTGACC


https://www.ncbi.nlm.nih.gov/nucleotide/MF429017?report=genbank&log$=nuclalign&blast_rank=13&RID=7E0HNKHJ015
https://www.ncbi.nlm.nih.gov/nucleotide/KM269699?report=genbank&log$=nuclalign&blast_rank=1&RID=7E0UPJEV014
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P1 Lactobacillus plantarum strain CAU8958 16S ribosomal RNA gene, partial sequence
Sequence ID: MF424671.11 ength: 1402 Number of Matches: 1

GAGCTTGCTCCACCGGAAAAAGAAGAGTGGCGAACGGGTGAGTAACACGTGGGTAACC
TGCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATACCGTATAACAATCAAA
ACCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCGCTGATGGATGGACCCGCGGT
GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATGCATAGCCGACCTGA
GAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCA
GTAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAAGA
AGGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGATGAGAGTAACTGTTC
ATCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGT
AATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGT
TTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGG
AGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGAT
ATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCT
CGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATG
AGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCACTC
CGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACA
AGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGAC
ATCCTTTGACCACTCTAGAGATAGAGCTTCCCCTTCGGGGGCAAARTGACAGGTGGTGC
AGGGTTGTCGTCAGCTCGTGTCRTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACC
CTTATTGTTAGTTGCCATCATTCAGTTGGGCACTCTAGCAAGACTGCCGGTGACAAACC
GGAAG

P2 Enterococcus faecium strain CAU10244 16S ribosomal RNA gene, partial sequence
Sequence I1D: MF429017.1Length: 1377Number of Matches: 1

TTTTCCACCGGAGCTTGCTCCACCGGAAAAAGAAGAGTGGCGAACGGGTGAGTAACAC
GTGGGTAACCTGCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATACCGTAT
AACAATCAAAACCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCGCTGATGGATG
GACCCGCGGTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATGCATA
GCCGACCTGAGAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACG
GGAGGCAGCAGTAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCG
TGAGTGAAGAAGGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGATGAG
AGTAACTGTTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGTGCCAG
CAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAG
CGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTG
GAAACTGGGAGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAAA
TGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGAC
GCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCG
TAAACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCAT
TAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGG
GCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCA
GGTCTTGACATCCTTTGACCACTCTAGAGATAGAGCTTCCCCTTCGGGGGCAAAGTGAC
AGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACG
AGCGCAACCCTTATTGTTAGTTGCCATCATTCAGTTNGGGCACTCTAGCAAGAMTGGCC
GGTGACAAACCGGAAGGAAGGT


https://www.ncbi.nlm.nih.gov/nucleotide/MF424671?report=genbank&log$=nuclalign&blast_rank=4&RID=7B8XN4DG014
https://www.ncbi.nlm.nih.gov/nucleotide/MF429017?report=genbank&log$=nuclalign&blast_rank=13&RID=7E1BNC7D015
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P3 Lactobacillus curvatus strain 1TP06-BL06 16S ribosomal RNA gene, partial sequence
Sequence ID: MG031211.11 ength: 1470Number of Matches: 1

GATTGAAGAAGCTTGCTTCTGATTGATAACATTTGAGTGAGTGGCGGACGGGTGASTAN
CACGTGGGTAACYTGCCCTAAAGTGGGGGATAACATTTGGAAACAGATGCTAATACCG
CATAAAACCTAGCACCGCAYGGTGCAAGGTTGAAAGATGGTTTCGGCTATCACTTTAGG
ATGGACCCGCGGTGCATTAGTTAGTTGGTGAGGTAAAGGCTCACCAAGACCGTGATGC
ATAGCCSACCTGAGAGGGTAATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCT
ACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCC
GCGTGAGTGAAGAAGGTTTTCGGATCGTAAAACTCTGTTGTTGGAGAAGAACGTATTTG
ATAGTAACTGATCAGGTAGTGACGGTATCCAACCAGAAAGCCACGGCTAACTACGTGC
CAGCAGCCGCGGTAATACGTAGGTKGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGC
GAGCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTGC
ATCGGAAACTGGGAAACTTGAGTGCAGAAKAGGACAGTGGAACTCCATGTGTAGCGGT
GAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAAC
TGACGCTGAGGCTCGAAAGCATGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCAT
GCCGTAAACGATGAGTGCTAGGTGTTGGAGGGTTTCCGCCCTTCAGTGCCGCAGCTAAC
GCATTAAGCACTCCGCCTGAGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGAC
AGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTT
ACCAGGTCTTGACATCCTTTGACCACTCTRGAGATAGAGCTTTCCCTTCGGGGACAAAG
TGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTC

P4 Lactobacillus plantarum strain CAU5103 16S ribosomal RNA gene, partial sequence
Sequence ID: MF424161.1 Length: 1410Number of Matches: 1

AGCTTGCTCCACCGGAAAAAGAAGAGTGGCGAACGGGTGAGTAACACGTGGGTAACCT
GCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATACCGTATAACAATCAAAA
CCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCGCTGATGGATGGACCCGCGGTG
CATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATGCATAGCCGACCTGAG
AGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAG
TAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAAGAA
GGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGATGAGAGTAACTGTTCA
TCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTA
ATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTT
CTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAG
ACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATAT
ATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCTCG
AAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAG
TGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCACTCCG
CCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATC
CTTTGACCACTCTGGAGATAGAGCTTCCCCTTCGGGGGCAAARTGACAGGTGGTGCATG
GTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCTT
ATTGTTAGTTGCCATCATTCAGTTGGGCACTCTAGCAAGACTGCCGGTGA

P5 Lactococcus lactis subsp. lactis strain IMAU11239 (YM16-1) 16S ribosomal RNA gene, partial
sequence, Sequence ID: KP764102.1 Length: 1438 Number of Matches: 1


https://www.ncbi.nlm.nih.gov/nucleotide/MG031211?report=genbank&log$=nuclalign&blast_rank=1&RID=7E213TH5014
https://www.ncbi.nlm.nih.gov/nucleotide/MF424161?report=genbank&log$=nuclalign&blast_rank=8&RID=7B98S2D6014
https://www.ncbi.nlm.nih.gov/nucleotide/KP764102?report=genbank&log$=nuclalign&blast_rank=1&RID=7C6RJ662014
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TCTGGTATTGATTGGTGCTTGCATCATGATTTACATTTGAGTGAGTGGCGAACTGGTGA
GTAACACGTGGGAAACCTGCCCAGAAGCGGGGGATAACACCTGGAAACAGATGCTAAT
ACCGCATAACAACTTGGACCGCATGGTCCGAGTTTGAAAGATGGCTTCGGCTATCACTT
TTGGATGGTCCCGCGGCGTATTAGCTAGATGGTGGGGTAACGGCTCACCATGGCAATGA
TACGTAGCCGACCTGAGAGGGTAATCGGCCACATTGGGACTGAGACACGGCCCAAACT
CCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAAC
GCCGCGTGAGTGAAGAAGGGTTTCGGCTCGTAAAACTCTGTTGTTAAAGAAGAACATA
TCTGAGAGTAACTGTTCAGGTATTGACGGTATTTAACCAGAAAGCCACGGCTAACTACG
TGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAA
GCGAGCGCAGGCGGTTTTTTAAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTG
CATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGG
TGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAA
CTGACGCTGAGGCTCGAAAGTATGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCA
TACCGTAAACGATGAATGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAA
CGCATTAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGA
CGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCT
TACCAGGTCTTGACATACTATGCAAATCTAAGAGATTAGACGTTCCCTTCGGGGACATG
GATACAGGTGGTGCATGGTTGTCGTCAGCTCGTGT

P6 Lactobacillus helveticus strain bcpca-gj-10 16S ribosomal RNA gene, partial sequence
Sequence ID: KX247766.1Length: 1510 Number of Matches: 1

GAATGACGAGAAGCTTGCTTCTCTGATTTAGCGGCGGACGGGTGAGTAACACGTGGGC
AACCTGCCCTACAGATTGGGATAACTCAGGGAAACCTGGGCTAATACCGAATAATCCTT
CGAATCACATGTTTTGAAGTTGAAAGGCGCTTCGGCGTCACTGTAGGATGGGCCCGCGG
TGCATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCAACGATGCATAGCCGACCTG
AGAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGC
AGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGATG
AAGGTTTTCGGATCGTAAAACTCTGTTGTAAGGGAAGAACAAGTACGTTAGGAAATGA
ACGTACCTTGACGGTACCTTATTAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGG
TAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGCGCGCAGGTGGT
TTCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGG
AACTTGAGTGCAGAAGAGGATAGTGGAATTCCAAGTGTAGCGGTGAAATGCGTAGAGA
TTTGGAGGAACACCAGTGGCGAAGGCGACTGTCTGGTCTGTAACTGACACTGAGGCGC
GAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGA
GTGCTAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCC
GCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAA
GCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAAACCTTACCAGGTCTTGAC
ATCCCAATGA

P7 Lactococcus lactis strain CAU9899 16S ribosomal RNA gene, partial sequence
Sequence ID: MF098112.1 Length: 1373 Number of Matches: 1

CAGAAGCGGGGGATAACACCTGGAAACAGATGCTAATACCGCATAACAACTTGGACCG
CATGGTCCGAGTTTGAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCGCGGCGTAT
TAGCTAGATGGTGGGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGG
GTAATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAG
GGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGG
TTTCGGCTCGTAAAACTCTGTTGTTAAAGAAGAACATATCTGAGAGTAACTGTTCAGGT


https://www.ncbi.nlm.nih.gov/nucleotide/KX247766?report=genbank&log$=nuclalign&blast_rank=3&RID=7B9F6K5D014
https://www.ncbi.nlm.nih.gov/nucleotide/MF098112?report=genbank&log$=nuclalign&blast_rank=1&RID=7C6Y31YS014
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ATTGACGGTATTTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATA
CGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTTTT
AAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTGCATCGGAAACTGGGAAACT
TGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATG
GAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAA
GTATGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCATACCGTAAACGATGAATGC
TAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCATTCCGCCT
GGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCG
GTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATACT
ATGCAAATCTAAGAGATTAGACGTTCCCTTCGG

P8 Lactobacillus rhamnosus strain R19B 16S ribosomal RNA gene, partial sequence
Sequence ID: MG685875.1Length: 1419 Number of Matches: 1

CGAGTTCTGATTATTGAAAGGTGCTTGCATCTTGATTTAATTTTGAACGAGTGGCGGAC
GGGTGAGTAACACGTGGGTAACCTGCCCTTAAGTGGGGGATAACATTTGGAAACAGAT
GCTAATACCGCATAAATCCAAGAACCGCATGGTTCTTGGCTGAAAGATGGCGTAAGCT
ATCGCTTTTGGATGGACCCGCGGCGTATTAGCTAGTTGGTGAGGTAACGGCTCACCAAG
GCAATGATACGTAGCCGAACTGAGAGGTTGATCGGCCACATTGGGACTGAGACACGGC
CCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGCAAGTCTGATG
GAGCAACGCCGCGTGAGTGAAGAAGGCTTTCGGGTCGTAAAACTCTGTTGTTGGAGAA
GAATGGTCGGCAGAGTAACTGTTGTCGGCGTGACGGTATCCAACCAGAAAGCCACGGC
TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTATCCGGATTTATTG
GGCGTAAAGCGAGCGCAGGCGGTTTTTTAAGTCTGATGTGAAAGCCCTCGGCTTAACCG
AGGAAGTGCATCGGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTCCATG
TGTAGCGGTGAAATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTG
GTCTGTAACTGACGCTGAGGCTCGAAAGCATGGGTAGCGAACAGGATTAGATACCCTG
GTAGTCCATGCCGTAAACGATGAATGCTAGGTGTTGGAGGGTTTCCGCCCTTCAGTGCC
GCAGCTAACGCATTAAGCATTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAA
GGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCG
AAGAACCTTACCAGGTCTTGACATCTTTTGATCACCTGAGARATCAGGTTTCCCCTTCGG
GGGCAAAATGACAGGTGGTGCATGGTTGTCGTCAGCTC

P9 Lactococcus lactis subsp. lactis strain CAU9932 16S ribosomal RNA gene, partial sequence
Sequence ID: MF098094.11 ength: 1413Number of Matches: 1

TTGGCCCAATTGATTGANGGTGCTTGCACCTGATTGATTTTGGTCGCCAACGAGTGGCG
GACGGGTGAGTAACACGTAGGTAACCTGCCCAGAAGCGGGGGACAACATTTGGAAACA
GATGCTAATACCGCATAACAACGTTGTTCGCATGAACAACGCTKAAAAGATGGCTTCTC
GCTATCACTTCTGGATGGACCTGCGGTGCATTAGCTTGTTGGTGGGGTAAYGGCCTACC
AAGGCKATGATGCATAGCCGAGTTGASAGACTGATCGGCCACAATGGGACTGAGACAC
GGCCCATACTCCTACGGGAGGCARCASTAGGGAATCTTCCACAATGGGCGCAAGCCTG
ATGGAGCAACACCGCGTGAGTGAAGAAGGGTTTCGGCTCGTAAAGCTCTGTTGTTAAA
RAAKAACACGTAYGAGAGTAACTGTTCATACRTTGACGGTATTTAACCAGAAAGTCAC
GGCTAACTACGTGCCAGCAGCCGCGGTAATACGTACGTGGCAAGCGTTATCCGGATTTA
TTGGGCGTAAAGAGAGTGCAWGCGGTTTTCTAAGTCTGATGTGAAAGCCTTCGGCTTA
ACCGGAGAAGTGCATCGGAAACTGGATAACTTGAGTGCAGAAGAGGGTAGTGGAACTC
CATGTGTAGCGGTGGAATGCKTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTA
CCTGGTCTGCAACTGACGCTAAGACTCGAAAGCATGGGTAGCGAACAGGATTAGATAC


https://www.ncbi.nlm.nih.gov/nucleotide/MG685875?report=genbank&log$=nuclalign&blast_rank=1&RID=7B9R1UCB015
https://www.ncbi.nlm.nih.gov/nucleotide/MF098094?report=genbank&log$=nuclalign&blast_rank=2&RID=7C85BAM001R

55

CCTGGTAGTCCATGCCGTANACGATGAGTGCTAGGTGTTGGAGGGTTTCCGCCCTTCAS
TGCCGGAGCTAACGCAMTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACT
CAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGRAGCTA
CNCGAAGAACCTTACCAGGTCTTGACATCTYGCGCCAACCCTAGAGATAGGGCGTTTCC
TTCGGGAACGCAATGACAGGTGGTGCATGGTCGTCNTCAGCTCGTGTCCT

P10 Lactobacillus plantarum strain Lb17 16S ribosomal RNA gene, partial sequence
Sequence 1D: MG825687.1Length: 1373 Number of Matches: 1

AAGCGGGGGATAACACCTGGAAACAGATGCTAATACCGCATAACAACTTGGACCGCAT
GGTCCGAGTTTGAAAGATGGCTTCGGCTATCACTTTTGGATGGTCCCGCGGCGTATTAG
CTAGATGGTGGGGTAACGGCTCACCATGGCAATGATACGTAGCCGACCTGAGAGGGTA
ATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGA
ATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGGTTT
CGGCTCGTAAAACTCTGTTGTTAAAGAAGAACATATCTGAGAGTAACTGTTCAGGTATT
GACGGTATTTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT
AGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTTTTAAG
TCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTGCATCGGAAACTGGGAAACTTGA
GTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAA
GAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGTA
TGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCATACCGTAAACGATGAATGCTAA
GTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCATTCCGCCTGGG
GAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTG
GAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACCAGGTCTTGACATACTATG
CAAATCTAAGAGATTAGACGTTCCCTT

P11 Lactobacillus plantarum strain Lb32 16S ribosomal RNA gene, partial sequence
Sequence ID: MG825720.1L ength: 1380Number of Matches: 1

TATTGATTGGTGCTTGCATCATGATTTACATTTGAGTGAGTGGCGAACTGGTGAGTAAC
ACGTGGGAAACCTGCCCAGAAGCGGGGGATAACACCTGGAAACAGATGCTAATACCGC
ATAACAACTTGGACCGCATGGTCCGAGTTTGAAAGATGGCTTCGGCTATCACTTTTGGA
TGGTCCCGCGGCGTATTAGCTAGATGGTGRGGTAACGGCTCACCATGGCAATGATACGT
AGCCGACCTGAGAGGGTAATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTAC
GGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGC
GTGAGTGAAGAAGGGTTTCGGCTCGTAAAACTCTGTTGTTAAAGAAGAACATATCTGA
GAGTAACTGTTCAGGTATTGACGGTATTTAACCAGAAAGCCACGGCTAACTACGTGCCA
GCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGA
GCGCAGGCGGTTTTTTAAGTCTGATGTGAAAGCCTTCGGCTCAACCGAAGAAGTGCATC
GGAAACTGGGAAACTTGAGTGCAGAAGAGGACAGTGGAACTCCATGTGTAGCGGTGAA
ATGCGTAGATATATGGAAGAACACCAGTGGCGAAGGCGGCTGTCTGGTCTGTAACTGA
CGCTGAGGCTCGAAAGTATGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCATACC
GTAAACGATGAATGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCA
TTAAGCATTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGG
GGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCTACGCGAAGAACCTTACC
AGGTCTTGACATACTATGCAAATCTAAGAGATTAGACGTTCCCTTCGGGGACATGGATA
CAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAAC
GAGC

P12 Lactobacillus casei strain SYB-H 16S ribosomal RNA gene, partial sequence


https://www.ncbi.nlm.nih.gov/nucleotide/MG825687?report=genbank&log$=nuclalign&blast_rank=4&RID=7BA01EE6014
https://www.ncbi.nlm.nih.gov/nucleotide/MG825720?report=genbank&log$=nuclalign&blast_rank=2&RID=7EUYC2FB014
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Sequence ID: KY010410.1L ength: 1397Number of Matches: 1

AGCTTGCTCCACCGGAAAAAGAGGAGTGGCGAACGGGTGAGTAACACGTGGGTAACCT
GCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATACCGTATAACAATCAAAA
CCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCGCTGATGGATGGACCCGCGGTG
CAKTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATGCATAGCCGACCTGAG
AGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAG
TAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAAGAA
GGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGATGAGAGTAACTGTTCA
TCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTA
ATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTT
CTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAG
ACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATAT
ATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCTCG
AAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAG
TGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCACTCCG
CCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAG
CGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATC
CTTTGACCACTCTTGAGATAGAGCTTCCCCTTCGGGGGCAAAGTGACAAGTGGTGCAAG
GTTGTCGTCAGCTCGTG

P13 Lactobacillus fermentum strain CAU6507 16S ribosomal RNA gene, partial sequence
Sequence ID: MF424168.1Length: 1419Number of Matches: 1

CGGAGCTTGCTCCACCGGAAAAAGAGGAGTGGCGAACGGGTGAGTAACACGTGGGTAA
CCTGCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATACCGTATAACAATCA
AAACCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCGCTGATGGATGGACCCGCG
GTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATGCATAGCCGACCT
GAGAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAG
CAGTAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAA
GAAGGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGATGAGAGTAACTG
TTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCG
GTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCG
GTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGG
GAGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGA
TATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGACGCTGAGGC
TCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGAT
GAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCACT
CCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCAC
AAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGA
CATCCTTTGACCACTCTGGAGATAGAGCTTCCCCTTCGGGGGCAAAGTGACAGGTGGTG
CATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAAC
CCTTATGGTTA

P14 Enterococcus faecalis strain E 16S ribosomal RNA gene, partial sequence
Sequence ID: KM507563.1Length: 1456 Number of Matches: 1

CTTCTTTTTCCACCGGAGCTTGCTCCACCGGAAAAAGAAGAGTGGCGAACGGGTGAGTA
ACACGTGGGTAACCTGCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATACC
GTATAACAATCAAAACCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCGCTGATG


https://www.ncbi.nlm.nih.gov/nucleotide/KY010410?report=genbank&log$=nuclalign&blast_rank=14&RID=7BA623TH014
https://www.ncbi.nlm.nih.gov/nucleotide/MF424168?report=genbank&log$=nuclalign&blast_rank=2&RID=7EVG9ZHY01R
https://www.ncbi.nlm.nih.gov/nucleotide/KM507563?report=genbank&log$=nuclalign&blast_rank=2&RID=7EVN53VD01R
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GATGGACCCGCGGTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATG
CATAGCCGACCTGAGAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCC
TACGGGAGGCAGCAGTAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGC
CGCGTGAGTGAAGAAGGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGA
TGAGAGTAACTGTTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGTG
CCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAG
CGAGCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGT
CATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGG
TGAAATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAA
CTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCA
CGCCGTAAACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAA
CGCATTAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGA
CGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCT
TACCAGGTCTTGACATCCTTTGAWCACTCTGGAGATAGAGCTTCCCCTTCGGGGGCAAA
GTGACAGGTGG

P 15 Lactococcus lactis strain CAU9951 16S ribosomal RNA gene, partial sequence
Sequence ID: MF098133.11 ength: 1398 Number of Matches: 1

ACGAGAAGCTTGCTTCTCTGATTTAGCGGCGGACGGGTGAGTAACACGTGGGCAACCT
GCCCTACAGATTGGGATAACTCAGGGAAACCTGGGCTAATACCGAATAATCCTTCGAAT
CACATGTTTTGAAGTTGAAAGGCGCTTCGGCGTCACTGTAGGATGGGCCCGCGGTGCAT
TAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCAACGATGCATAGCCGACCTGAGAGG
GTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAG
GGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGATGAAGGT
TTTCGGATCGTAAAACTCTGTTGTAAGGGAAGAACAAGTACGTTAGGAAATGAACGTA
CCTTGACGGTACCTTATTAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATA
CGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGCGCGCAGGTGGTTTCTT
AAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGAACT
TGAGTGCAGAAGAGGATAGTGGAATTCCAAGTGTAGCGGTGAAATGCGTAGAGATTTG
GAGGAACACCAGTGGCGAAGGCGACTGTCTGGTCTGTAACTGACACTGAGGCGCGAAA
GCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGC
TAAGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGCAGCTAACGCATTAAGCACTCC

P16 Lactococcus lactis strain CAU9374 16S ribosomal RNA gene, partial sequence
Sequence ID: MF582953.11 ength: 1382 Number of Matches: 1

CACCGGAGCTTGCTCCACCGGAAAAAGAAGAGTGGCGAACGGGTGAGTAACACGTGGG
TAACCTGCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATACCGTATAACAA
TCAAAACCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCGCTGATGGATGGACCC
GCGGTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATGCATAGCCGA
CCTGAGAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGG
CAGCAGTAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCGTGAGT
GAAGAAGGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGATGAGAGTAA
CTGTTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCC
GCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAG
GCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAAC
TGGGAGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGT
AGATATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGACGCTGA
GGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAAC


https://www.ncbi.nlm.nih.gov/nucleotide/MF098133?report=genbank&log$=nuclalign&blast_rank=1&RID=7C90EHU001R
https://www.ncbi.nlm.nih.gov/nucleotide/MF582953?report=genbank&log$=nuclalign&blast_rank=1&RID=7EW5FZV201R
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GATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGC
ACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCG
CACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAAGAACCTTACCAGGTC
TTGACATCCTTTTGAYCACTCTAGAGATAGAGCT

S1 Lactobacillus fermentum strain CAU9954 16S ribosomal RNA gene, partial sequence
Sequence I1D: MF098130.11 ength: 1386Number of Matches: 1

ACTTGTACCGACTGGATGAGCAGCGAACGGGTGAGTAACGCGTGGGGAATCTGCCTTT
GAGCGGGGGACAACATTTGGAAACGAATGCTAATACCGCATAAAAACTTTAAACACAA
GTTTTAAGTTTGAAAGATGCAATTGCATCACTCAAAGATGATCCCGCGTTGTATTAGCT
AGTTGGTGAGGTAAAGGCTCACCAAGGCGATGATACATAGCCGACCTGAGAGGGTGAT
CGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAAT
CTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAAGAAGGTTTTCG
GATCGTAAAACTCTGTTGGTAGAGAAGAACGTTGGTGAGAGTGGAAAGCTCATCAWGT
GACGGTAACTACCCAGAAAGGGACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT
AGGTCCCGAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGTGGTTTATTAAG
TCTGGTGTAAAAGGCAGTGGCTCAACCATTGTATGCATTGGAAACTGGTAGACTTGAGT
GCAGGAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAGGA
ACACCGGTGGCGAAAGCGGCTCTCTGGCCTGTAACTGACACTGAGGCTCGAAAGCGTG
GGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGAT
GTAGGGAGCTATAAGTTCTCTGTATCGCAGCTAACGCAATAAGCACTCCGCCTGGGGAG
TACGACCGCAAGGTTGAAACTC

S2 Enterococcus faecium strain BL11-6 16S ribosomal RNA gene, partial sequence
Sequence ID: MF784165.11 ength: 1390Number of Matches: 1

CTCCACCGGAAAAAGAGGAGTGGCGAACGGGTGAGTAACACGTGGGTAACCTGCCCAT
CAGAAGGGGATAACACTTGGAAACAGGTGCTAATACCGTATAACAATCAAAACCGCAT
GGTTTTGATTTGAAAGGCGCTTTCGGGTGTCGCTGATGGATGGACCCGCGGTGCAKTAG
CTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATGCATAGCCGACCTGAGAGGGTG
ATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGA
ATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAAGAAGGTTTT
CGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGATGAGAGTAACTGTTCATCCCTT
GACGGTATCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT
AGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTCTTAAG
TCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAGACTTGA
GTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAG
GAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGCG
TGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAA
GTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGG
GAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGG
AGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTTTGA
CCACTCTTGAGATAGAGCTTCCCCTTCGGGGGCAAAGTGACAAGTGGTGCAAGGTTGTC
GTCAGCTCG

S3 Enterococcus faecium strain BL2-16 16S ribosomal RNA gene, partial sequence
Sequence ID: MF784117.11 ength: 1357Number of Matches: 1


https://www.ncbi.nlm.nih.gov/nucleotide/MF098130?report=genbank&log$=nuclalign&blast_rank=2&RID=7BB07AHT014
https://www.ncbi.nlm.nih.gov/nucleotide/MF784165?report=genbank&log$=nuclalign&blast_rank=1&RID=7CAAS9BD01R
https://www.ncbi.nlm.nih.gov/nucleotide/MF784117?report=genbank&log$=nuclalign&blast_rank=1&RID=7CAFY5E201R
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CTCCACCGGAAAAAGAGGAGTGGCGAACGGGTGAGTAACACGTGGGTAACCTGCCCAT
CAGAAGGGGATAACACTTGGAAACAGGTGCTAATACCGTATAACAATCGAAACCGCAT
GGTTTTGATTTGAAAGGCGCTTTCGGGTGTCGCTGATGGATGGACCCGCGGTGCATTAG
CTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATGCATAGCCGACCTGAGAGGGTG
ATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGA
ATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAAGAAGGTTTT
CGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGATGAGAGTAACTGTTCATCCCTT
GACGGTATCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGT
AGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTCTTAAG
TCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAGACTTGA
GTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAG
GAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGCG
TGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAA
GTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGG
GAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGG
AGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTTTGA
CCACTCTAGAGATAGAGCTTCCCCTTCGGGGGCAAAGTGACAGGTGGTGCATGGTTGTC
GTCAGCTCG

S4  Lactobacillus fermentum strain CAU1968 16S ribosomal RNA gene, partial sequence
Sequence I1D: MF428872.1L ength: 1398Number of Matches: 2

CTCTCGGGTGACGAGCGGCGGACGGGTGAGTAATGTCTGGGAAACTGCCTGATGGAGG
GGGATAACTACTGGAAACGGTAGCTAATACCGCATAACGTCGCAAGACCAAAGTGGGG
GACCTTCGGGCCTCATGCCATCAGATGTGCCCAGATGGGATTAGCTAGTAGGTGGGGTA
ATGGCTCACCTAGGCGACGATCCCTAGCTGGTCTGAGAGGATGACCAGCCACACTGGA
ACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGG
CGCAAGCCTGATGCAGCCATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGTAAAGTACT
TTCAGCGAGGAGGAAGGCATTAAGGTTAATAACCTTAGTGATTGACGTTACTCGCAGA
AGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTA
ATCGGAATTACTGGGCGTAAAGCGCACGCAGGCGGTCTGTTAAGTCAGATGTGAAATC
CCCGGGCTCAACCTGGGAACTGCATTTGAAACTGGCAGGCTTGAGTCTTGTAGAGGGG
GGTAGAATTCCAGGTAAAGACTGACGCTCAGGTGCGAAAGCGTGGGGAGCAAACAGG
ATTAGATACCCTGGTAGTCCACGCTGTAACGATGTCGACTTGGAGGTTGTTCCCTTGAG
GAGTGGCTTCCGGAGCTAACGCGTTAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGT
TAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTT-
AATTCGATGC

S5 Lactococcus lactis subsp. lactis strain Lcb 16S ribosomal RNA gene, partial sequence
Sequence ID: MG825736.1 Length: 1387 Number of Matches: 1

TTGTACCGACTGGATGAGCAGCGAACGGGTGAGTAACGCGTGGGGAATCTGCCTTTGA
GCGGGGGACAACATTTGGAAACGAATGCTAATACCGCATAAAAACTTTAAACACAAGT
TTTAAGTTTGAAAGATGCAATTGCATCACTCAAAGATGATCCCGCGTTGTATTAGCTAG
TTGGTGAGGTAAAGGCTCACCAAGGCGATGATACATAGCCRACCTGAGAGGGTGATCG
GCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCT
TCGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAAGAAGGTTTTCGGA


https://www.ncbi.nlm.nih.gov/nucleotide/MF428872?report=genbank&log$=nuclalign&blast_rank=1&RID=7BBVCRCF014
https://www.ncbi.nlm.nih.gov/nucleotide/MG825736?report=genbank&log$=nuclalign&blast_rank=1&RID=7CAWEMHZ01R

60

TCGTAAAACTCTGTTGGTAGAGAAGAACGTTGGTGAGAGTGGAAAGCTCATCAAGTGA
CGGTAACTACCCAGAAAGGGACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAG
GTCCCGAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGTGGTTTATTAAGTC
TGGTGTAAAAGGCAGTGGCTCAACCATTGTATGCATTGGAAACTGGTAGACTTGAGTGC
AGGAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAGGAAC
ACCGGTGGCGAAAGCGGCTCTCTGGCCTGTAACTGACACTGAGGCTCGAAAGCGTGGG
GAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGATGT
AGGGAGCTATAAGTTCTCTGTATCGCAGCTAACGCAATAAGCACTCCGCCTGGGGAGTA
CGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCAT
GTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATACTCGTGCTATT
CCTAGAGATAGGAAGTTCCTTCGGGACACGGGATACAGGTGGTGCATGGTTGTCGTCA
GCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGC

S6 Enterococcus faecium strain BL11-6 16S ribosomal RNA gene, partial sequence
Sequence ID: MF784165.1Length: 1390Number of Matches: 1

TTGCTCCACCGGAAAAAGAGGAGTGGCGAACGGGTGAGTAACACGTGGGTAACCTGCC
CATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATACCGTATAACAATCAAAACCG
CATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCGCTGATGGATGGACCCGCGGTGCAK
TAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATGCATAGCCGACCTGAGAGG
GTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAG
GGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAAGAAGGT
TTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGATGAGAGTAACTGTTCATCC
CTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATA
CGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTCTT
AAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAGACT
TGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATATATG
GAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCTCGAAA
GCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGC
TAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCACTCCGCCT
GGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCG
GTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCT
TTGACCACTCTTGAGATAGAGCTTCCCCTTCGGGGGCAAAGTGACAAGTGGTGCAAGGT
TGTCGTCAGCTCG

S7 Enterococcus faecium strain CAU2899 16S ribosomal RNA gene, partial sequence
Sequence 1D: MF429602.1 Length: 1401 Number of Matches: 1

TTTTCCACCGGAGCTTGCTCCACCGGAAAAAGAAGAGTGGCGAACGGGTGAGTAACAC
GTGGGTAACCTGCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATACCGTAT
AACAATCAAAACCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCGCTGATGGATG
GACCCGCGGTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATGCATA
GCCGACCTGAGAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACG
GGAGGCAGCAGTAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCG
TGAGTGAAGAAGGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGATGAG
AGTAACTGTTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGTGCCAG
CAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAG
CGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTG
GAAACTGGGAGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAAA


https://www.ncbi.nlm.nih.gov/nucleotide/MF784165?report=genbank&log$=nuclalign&blast_rank=1&RID=7CB17ZW101R
https://www.ncbi.nlm.nih.gov/nucleotide/MF429602?report=genbank&log$=nuclalign&blast_rank=1&RID=7CB37U0B01R
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TGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGAC
GCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCG
TAAACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCAT
TAAGCACTCCGCCTGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGG
GCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCA
GGTCTTGACATCCTTTGAWCACTCTGGAGATAGAGCTTCCCCTTCGGGGGCAAAGTGAC
AGGT

Y1 Lactobacillus fermentum strain CAU9902 16S ribosomal RNA gene, partial sequence
Sequence ID: MF098114.11L ength: 1401Number of Matches: 1

AAAGAAGAGTGGCGAACGGGTGAGTAACACGTGGGTAACCTGCCCATCAGAAGGGGA
TAACACTTGGAAACAGGTGCTAATACCGTATAACAATCGAAACCGCAKGGTTTTGATTT
GAAAGGCGCTTTCGGGTGTCRCTGATGGATGGACCCGCGGTGCATTAGCTAGTTGGTGA
GGTAACGGCTCACCAAGGCCACGATGCATAGCCSACCTGAGAGGGTGATCGGCCACAT
TGGGACTGAGACACGGCCCAAACTCCYACGGGAGGCAGCASTAGGGAATCTTCGGCAA
TGGAMRAAAGTCTGACCGAGCAACGCCRCGTGAGTGAAGAARGTTTTCGGATCGTAAA
ACTCTSTTGTTAGAGAAGAACAAGGATGAGAGTAACTGTTCATCCCTTGACGGTRTCTA
ACCMGAAAGCCACGGCTAACTACRTGCCAGCAGCCGCGGTAATACRTAGGTGGCAAGC
GTTGTCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTCTTAAGTCTGATGTGAA
AGCCCCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAGACTTGAGTGCAGAAGAG
GAGAGTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAGGAACACCAGTG
GCGAAGGCGGCTCTCTGGTCTGTAACTGACGCTSAGGCTCGAAAGCGTGGGGAGCAAA
CAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTGGAGGG
TTTCCGCCCTTCAGTGCTGCAGCTAACGCATTAAGCACTCCGCCTGGGGAGTACGACCG
CAAGGTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTT
TAATTCTAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTTTGACCACTCTCGAG
ATAGAGCTTCCCCTTCGGGGGCAAA

Y2 Lactococcus lactis strain CAU9374 16S ribosomal RNA gene, partial sequence
Sequence ID: MF582953.1Length: 1382Number of Matches: 1

TTCTTTTTCCACCGGAGCTTGCTCCACCGGAAAAAGAAGAGTGGCGAACGGGTGAGTA
ACACGTGGGTAACCTGCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATACC
GTATAACAATCGAAACCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCRCTGATG
GATGGACCCGCGGTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATG
CATAGCCGACCTGAGAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCC
TACGGGAGGCAGCAGTAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGC
CGCGTGAGTGAAGAAGGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGA
TGAGAGTAACTGTTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGTG
CCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAG
CGAGCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGT
CATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGG
TGAAATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAA
CTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCA
CGCCGTAAACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAA
CGCATTAAGCACTCCGCCTGGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTG
ACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAAAAAC
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CTTACCAGGGTCTTGACATCCTTTTGACCACTTCTAGAAGATAGAGCTTNCCCCTTCGGG
GGGCAAAGTGA

Y3 Lactococcus lactis strain CAU9374 16S ribosomal RNA gene, partial sequence
Sequence I1D: MF582953.1Length: 1382Number of Matches: 1

TTCCACCGGAGCTTGCTCCACCGGAAAAAGAAGAGTGGCGAACGGGTGAGTAACACGT
GGGTAACCTGCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATACCGTATAA
CAATCGAAACCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCRCTGATGGATGGA
CCCGCGGTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGATGCATAGC
CGACCTGAGAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGG
AGGCAGCAGTAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACGCCGCGTG
AGTGAAGAAGGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGGATGAGAG
TAACTGTTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGTGCCAGCA
GCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAAGCGAGCG
CAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGGTCATTGGA
AACTGGGAGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCGGTGAAATG
CGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTAACTGACGC
TGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTA
AACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTAACGCATTA
AGCACTCCGCCTGGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATTGACGGGGG
CCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAAAAACCTTACCA
GGGTCTTGACATCCTTTTGACCACTTCTAGAAGATAGAGCTTNCCCCTTCGGGGGGCAA
AGTG

Y4 Lactococcus garvieae strain CAU6586 16S ribosomal RNA gene, partial sequence
Sequence ID: MF108375.11 ength: 1396Number of Matches: 1

GAAGAGTGGCGAACGGGTGAGTAACACGTGGGTAACCTGCCCATCAGAAGGGGATAAC
ACTTGGAAACAGGTGCTAATACCGTATAACAATCGAAACCGCATGGTTTTGATTTGAAA
GGCGCTTTCGGGTGTCRCTGATGGATGGACCCGCGGTGCATTAGCTAGTTGGTGAGGTA
ACGGCTCACCAAGGCCACGATGCATAGCCGACCTGAGAGGGTGATCGGCCACATTGGG
ACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTAGGGAATCTTCGGCAATGGA
CGAAAGTCTGACCGAGCAACGCCGCGTGAGTGAAGAAGGTTTTCGGATCGTAAAACTC
TGTTGTTAGAGAAGAACAAGGATGAGAGTAACTGTTCATCCCTTGACGGTATCTAACCA
GAAAGCCACGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTG
TCCGGATTTATTGGGCGTAAAGCGAGCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCC
CCCGGCTCAACCGGGGAGGGTCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGAGA
GTGGAATTCCATGTGTAGCGGTGAAATGCGTAGATATATGGAGGAACACCAGTGGCGA
AGGCGGCTCTCTGGTCTGTAACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAGACAGG
ATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAAGTGTTGGAGGGTTTCC
GCCCTTCAGTGCTGCAGCTAACGCATTAAGCACTCCGCCWGGGGAGTACGACCGCAAG
GTTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAAT
TCGAAGCAA

Y5 Enterococcus durans strain GML-7 16S ribosomal RNA gene, partial sequence
Sequence ID: MF975715.1L ength: 1428Number of Matches: 1

GTACGCTTCTTTTTCCACCGGAGCTTGCTCCACCGGAAAAAGAAGAGTGGCGAACGGGT
GAGTAACACGTGGGTAACCTGCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTA
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ATACCGTATAACAATCGAAACCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCRC
TGATGGATGGACCCGCGGTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCA
CGATGCATAGCCGACCTGAGAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAA
ACTCCTACGGGAGGCAGCAGTAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGC
AACGCCGCGTGAGTGAAGAAGGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAAC
AAGGATGAGAGTAACTGTTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACT
ACGTGCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGT
AAAGCGAGCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGA
GGGTCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTA
GCGGTGAAATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCT
GTAACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAG
TCCACGCCGTAAACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAG
CTAACGCATTAAGCACTCCGCCTGGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGA
ATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAA
AAACCTTACCAGGGTCTTGACATCCTTTTGACCACTTCTAGAAGATAGAGCTT

Y6 Lactococcus lactis strain CAU9374 16S ribosomal RNA gene, partial sequence
Sequence ID: MF582953.11 ength: 1382Number of Matches: 1

GCTTCTTTTTCCACCGGAGCTTGCTCCACCGGAAAAAGAAGAGTGGCGAACGGGTGAGT
AACACGTGGGTAACCTGCCCATCAGAAGGGGATAACACTTGGAAACAGGTGCTAATAC
CGTATAACAATCGAAACCGCATGGTTTTGATTTGAAAGGCGCTTTCGGGTGTCRCTGAT
GGATGGACCCGCGGTGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCCACGAT
GCATAGCCGACCTGAGAGGGTGATCGGCCACATTGGGACTGAGACACGGCCCAAACTC
CTACGGGAGGCAGCAGTAGGGAATCTTCGGCAATGGACGAAAGTCTGACCGAGCAACG
CCGCGTGAGTGAAGAAGGTTTTCGGATCGTAAAACTCTGTTGTTAGAGAAGAACAAGG
ATGAGAGTAACTGTTCATCCCTTGACGGTATCTAACCAGAAAGCCACGGCTAACTACGT
GCCAGCAGCCGCGGTAATACGTAGGTGGCAAGCGTTGTCCGGATTTATTGGGCGTAAA
GCGAGCGCAGGCGGTTTCTTAAGTCTGATGTGAAAGCCCCCGGCTCAACCGGGGAGGG
TCATTGGAAACTGGGAGACTTGAGTGCAGAAGAGGAGAGTGGAATTCCATGTGTAGCG
GTGAAATGCGTAGATATATGGAGGAACACCAGTGGCGAAGGCGGCTCTCTGGTCTGTA
ACTGACGCTGAGGCTCGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCC
ACGCCGTAAACGATGAGTGCTAAGTGTTGGAGGGTTTCCGCCCTTCAGTGCTGCAGCTA
ACGCATTAAGCACTCCGCCTGGGGGAGTACGACCGCAAGGTTGAAACTCAAAGGAATT
GACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAAAAA
CCTTACCAGGGTCTTGACATCCTTTTGACCACTTCTAGAAGATAGA
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