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OZET
Yiiksek Lisans Tezi

TEKSTIL BOYAR MADDELERIN GIiDERIMINDE HALOFILIK
BAKTERILERIN KULLANIMI

Armagan DEMIRCI

Afyon Kocatepe Universitesi
Fen Bilimleri Enstitiisii
Biyoloji Anabilim Dal

Damisman Prof. Dr. Kiymet GUVEN
Dog. Dr. S. Elif KORCAN

Bu calismanin amact; 6zellikle boya ve tekstil endiistrisi isletmeleri tarafindan
kullanilan ve bu isletmelerden ¢evreye birakilan atik su igerisindeki onemli kirlilik
faktorii olan azo boyar maddelerin diigiik maliyetle ve kisa siirede biyolojik olarak
aritilmasmin  arastirtlmasidir. Bu amagla C-13 (Halomonas salina.) ve C-22
(Halobacillus sp.) halofilik bakterilerin azo boyar maddeler (Lanaset Navy R ve Lanaset
Brown B) ilizerine renk giderim aktivitesi arastirilmistir. Camalti Tuzlasi’ndan izole
edilen 6 halofilik bakteri Prof. Dr. Kiymet Giiven tarafindan temin edilmistir. 6 halofilik
bakterilerin farkli hidrolitik enzim (amilaz, DNaz, lipaz, proteaz ve ksilanaz ) iiretme
kapasitelerine bakilmistir. Bu bakteriler %5—30 tuz konsantrasyonlarinda iireyebildikleri
saptanmigtir. izolatlarin bazi biyokimyasal ve antibiyotiklere duyarlilik testleri
yapilmistir. Fenotipik ve fizyolojik analizlere dayanarak 16S rDNA sekanlarina gére bu
izolatlarin iki tanesi Halomonas salina, ti¢ tanesi Halobacillus sp. digeri ise Bacillus
marismortui olarak saptanmustir. Bu iki strainin %19,5 tuz konsantrasyonunda 37 °C’de,
72- 120 saat calkalamal1 etiivde (125 rpm) inkiibasyonu sonucu azo boyalarin renk
giderimi belirlenmistir. FTIR analizlerine gore renk gideriminin biyodegradayondan
ziyade biyoadsorbsiyon ile oldugu saptanmaistir.

2009, 118 sayfa

Anahtar kelimeler: Camalti Tuzlasi, Halofilik Bakteri, 16S rRNA Gen Kiitiiphanesi,
Dekolarizasyon



ABSTRACT
Master of Science Thesis

USING of HALOPHILIC BACTERIA for DECOLORIZATION of TEXTILE
DYES
Armagan DEMIRCI
Afyon Kocatepe University

Institute for the Natural and Applied Sciences
Biology Program

Supervisor: Prof. Dr. Kiymet GUVEN
Dog. Dr. S. Elif KORCAN

Tha aim of this study is to investigate the biological treatment of synthetic dyes, at a
low cost and in the shortest possible time, which are used expecially dye and textile
industries and are an important polluting agent in the waste water dumped into the
environment by these industries. For this purpose, C-13 (Halomonas salina.) and C-22
(Halobacillus sp.), halofilik bakteria, dye decolorizing activity on azo dyes (Lanaset
Navy R and Lanaset Brown B) was examined. Among the 6 strains of halophilic
bacteria which are isoleted from Camalt1 Saltern, provided by Prof. Dr. Kiymet Giiven.
A total of 6 halophilic bacteria able to produce different hydrolases (amylases, DNases,
lipases, proteases and ksilanase ). These bacteria are able to grow optimally in media
with 5-30% salts. The aerobical strains were performed biochemical tests and their
antibiotic resistance. Phenotypic characterization and phylogenetic analysis based on
16S rDNA sequence comparisons indicate that these strains belonged to the two genus
Halomonas salina, tri genus Halobacillus sp. and Bacillus marismortui. The two strains
were able to decolorize azo dyes in a wide range of %19,5 NaCl concentration 37°C
temperature. After 72-120 hour of incubation in shake culture (125rpm), they could
decolorize the azo dyes. FTIR analyses before and after decolorization and the colorless
bacterial biomass after decolorization suggested that decolorization was due to
adsorption, rather than inactive surface biodegradation.

2009, 118 pages

Keywords: Camalti Saltern, Halophilic Bacteria, 16S rRNA Gene Library,

Decolarization
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1. Simgeler

atm:
dak:

g/L:

mg:
ml :
mg/ml :
mM :
ng/pl :
rpm:
rcf :
Vicm
pl:
ng/pl:
°C:

% :
Nm:

2. Kisaltmalar

ATP:
BLAST:
CAP3:
LB:
PHA:
pH:
SW:
PHB:

SIMGELER VE KISALTMALAR DiZiNi

Atmosfer

Dakika

Gram

Gram/litre

Metrekiip

Miligram

Mililitre
Miligram/mililitre
Milimolar
Nanogram/mikrolitre
Dakikadaki doniis hiz1 (round per minute)
Rolatif santrifiij kuvveti

Voltamper/santimetre
Mikrolitre
Mikrogram/mikrolitre
Santigrat derece

Yiizde

Nanometre

Adenin Tri Fosfat

Basic Local Alignment Search Tool
CAP3 Sequence Assembly Program
Luria Bertani

polihidroksialkonat

Hidrojen potansiyeli

Sea Water

B-hidroksibutirat



PHA:
Myc:

PAHs:
PCBs:

KOI:
BOI:
BET:
LiP:

MnP:

AKM:

PCR:
TAE:

dNTP:

Poly-B-hidroksialkonat

C- myconcogene proteini
Aromatik hidrokarbonlar
Aromatik poliklorobifenoller
Kimyasal oksijen ihtiyac1
Biyolojik oksijen ihtiyaci
Brauner-Emmett-Teller
Lignin peroksidaz

Mangan peroksidaz

Askida kat1 madde
Polimeraz Zincir Reaksiyonu
Tris-EDTA-Asetik asit
Deoksiniikleotidtrifosfat
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1. GIRIS

Atik suyun igerdigi ¢oziinmiis organik maddeler, toksik maddeler, azotlu ve fosforlu
maddeler suyun kimyasal 6zelligini etkileyen maddelerdir (Akpmar 1998). Ozellikle
tekstil, kozmetik, boya, kagit, deri, gida, plastik gibi bircok endiistriyel atik sularin
neden oldugu organik (proteinler, karbonhidratlar, yag, gres, siirfektanlar, fenoller
pestisidler, klorlu bilesikler vb.), inorganik (krom, ¢inko, kursun, nikel, bakir, arsenik,
civa, antimon, kadmiyum vb.) ve ¢esitli boyar madde kirlilikleri insan sagligimi ve

ekolojik dengeyi tehdit etmektedir (Papi¢ et al. 2004).

Tekstil atik sular1 yiiksek konsantrasyonda boyar madde, biyokimyasal oksijen ihtiyaci
(BOI), kimyasal oksijen ihtiyaci (KOI) ve askida kati madde (AKM) igerir (Kestioglu
vd. 2006). Ayn1 zamanda bu sular yiiksek alkanite ve sicaklifa sahiptir (Nemerow
1978).

Diinya ¢apinda yaklasik olarak 10.000 farkli ticari boyar madde ve pigment mevcut
olup, 7x10° ton/yil iizerinde boyar madde ve pigment iiretilmektedir. Bu boyar
maddelerin yaklasik %10-15’nin atik sulara birakildigi tahmin edilmektedir (Papi¢ et al.
2004).

Boya maddesinin suya verilmesi ile su renklenmekte, bunun sonucunda gol ve nehirlere
giin 15181inin  penetrasyonu azalmaktadir. Bu nedenle dogal su kaynaklarinda hem
fotosentetik aktivite hem de ¢oziinmiis oksijen miktar1 diismektedir. Dolayis1 ile akuatik

sistemde anaerobik bir ortam olup, aerobik organizmalarin yasamasina engel olmaktadir

(Banat et al.1996).

Dekolorizasyon caligmalar1 bakteri ve funguslarin kullanimi iizerine yogunlasmasina
ragmen, beyaz kiiflerin, ligninolitik enzimlerin diisiik pH degerlerinde (pH=4,5-5) aktif
olmasi, atik sularda bulunma ihtimali diisiik olan tiamin ile veratril alkol maddelerine
thtiya¢c duymasi gibi dezavantajlarin olmasi (Kapdan vd. 2000) alternatif organizma

arayislarina neden olmustur. Ayrica kirlenmis habitatlarin ekstrem kosullara sahip

1



olmalart remediasyon c¢alismalarinda bu kosullarda yasamlarini siirdiirebilecek

organizmalardan yararlanma fikrini ortaya ¢ikarmistir.

Tekstil atik sularinda boyar maddeler disindaki 6nemli kirleticiler; biyolojik olarak zor
ayrisan organik maddeler ve inhibitdr bilesikler, adsorplanabilir klorlu bilesikler ve tuz

(NaCl) igermektedir (Sen vd. 2003).

Halofilik bakteriler, asir1 tuzluluga dayanikli enzimleri, tuzluluga karsi koyabilmek i¢in
kullandiklar1 stratejiler, zor sartlarda enerji iretimine olanak saglayan 0Ozel
proteinlerinin varligi ve kendilerine has olan 6zellikleri ve ekstrem kosullara uyum
gbstermis 6zel yapilart nedeniyle biyoteknoloji alaninda calisan bir¢ok arastirmacinin
ilgisini ¢eken organizmalardir. Bu nedenle halofilik bakterilerin izolasyonu ve
identifikasyonu yapilarak Dbiyoteknolojik uygulamalarda o6zellikle remediasyon

calismalarinda yararlanilmasi biiyiik avantaj saglayacaktir.

Bu calismamizda, Camalti tuzlasindan izole edilen prokaryotik mikroorganizmalarin
idendifikasyonu,  baz1  biyokimyasal  Ozelliklerinin  belirlenmesi  ve  bu
mikroorganizmalarin en 6nemli kirlilik etkenlerinden biri olan tekstil boyar maddelerin

biyolojik aritiminda kullanilabilirligi amag¢lanmistir.



2. GENEL BIiLGILER

2.1. Halofilik Prokaryotlar

Gelisebilmeleri i¢in yiiksek miktarda tuz konsantrasyonuna ihtiyag duyan tuzlu
ortamlarda yasayabilmek icin farkli adaptasyonlar gelistirmis organizmalar halofilik
olarak bilinirler ¢iinkii hepsinin hiicrelerinde inorganik iyonlar bulunmaktadir. Sonucta
tiim canlilarin tuza ihtiyacit vardir ve gelismeleri i¢in ihtiya¢ duyduklar1 tuz (NaCl)

miktarlarina gore (Kushner 1985) tarafindan soyle smiflandirmustir;

1) Halofilik olmayanlar; gelismeleri i¢in %1 in altinda NaCl’ye ihtiya¢ duyanlar.
2) Az Halofiller; gelismeleri i¢in %1-3 arasinda NaCl’ye ihtiya¢ duyanlar.
3) Orta derecede Halofiller; gelismeleri i¢in %3-15 arasinda NaCl ‘ye ihtiya¢ duyanlar.
4) Asir1 Halofiller; gelismeleri i¢in %15 ‘den daha fazla NaCl’ye ihtiya¢ duyanlar.
5) Halotolerant;  bunlar tuzun varliginda veya yoklugunda gelisebilen organizmalardir

(Kushner 1985).

Genellikle halofilik mikroorganizmalarin ¢cogunun 1liman veya sicak iklimli bolgelerden
izole edildigi ve bunlarin birgogunun 1liml termofiller oldugu kabul edilmistir (Inandik

1985).

Halofiller, ortamdaki yiliksek osmotik basinca karst iki tiirli adaptasyon
gelistirmislerdir. Bunlardan birincisi, K*, Na* veya CI" gibi inorganik iyonlarin yiiksek
konsantrasyonda hiicre i¢inde birikmesi seklinde osmozun dengelenmesidir (Da Costa
et al.1998). Bu durum yiiksek konsantrasyondaki iyonlarin varliginda caligabilen hiicre
i¢i enzim adaptasyonlarini gerektirmektedir (Da Costa et al. 1998, Oren 2002). Ikincisi
ise; farkli mikroorganizmalarda goriilen organik osmotiklerin birikmesidir (Galinski
1995). Bu, hiicresel proteinlerin kendilerini ¢evreleyen yiiksek tuz konsantrasyonuna

kars1 bir adaptasyonu degil, hiicrenin degisen kosullara hizl1 bir adaptasyonudur.



2.1.1. Halofilik Archaea

Halofilik Archaea’larda hiicre sekli, diger mikroorganizmalarda oldugu gibi kendi hiicre
duvarlar1 tarafindan belirlenir. Halobacteriales ordosu, g¢ubuk, kok, diiz extrem
pleomorfik hiicreler, kusursuz diiz kare hiicrelerden (Oren et al. 1996, Oren 1999) tiggen
ve trapezoid (Takashina et al. 1990, Horikoshi et al. 1993) sekilli hiicrelere kadar ¢esitli
morfolojik tipler igermektedir. Ayrica, Haloarcula japonica gibi iiggen ya da
paralelkenar hiicreler de bulunur. Boylesi alisilmadik bigimler halofilik Archaea’larin

bir turgor basincina sahip olmamasindan kaynaklanmaktadir (Oren 2002b).

Halobacteriaceae familyasimin tiirleri farkli sekillere sahiptir. Pek ¢ok susun koloni

rengi, igerdikleri C50 ve C40 karotenoidlerinden dolay1 kirmizi tonlarindadir. Optimum

tireme sicakliklar1 35-50°C arasinda olup karbon kaynagi olarak karbohidratlar1 veya
amino grup asitleri kullanirlar. Kompleks ortamlarda liremelerine ragmen baz: tiirler tek

karbon kaynagi i¢eren inorganik ortamlarda iireyebilmektedirler (Grant et al. 2001).

Halofilik Archaea’da ekstraseliiler kapsiiller, belirli halofilik Archaea tiirlerinde ise
hiicre duvari diginda polisakkarit kapsiil bulunur. Cok miktarda ekzopolisakkarit
Haloferax genusu tarafindan salgilanir. Haloferax mediterranei’ nin ekstraseliiler
kisminin mannozun major komponenti oldugu ve heteropolisakkarit yapisinda oldugu
belirtilmistir. Glukoz, galaktoz, gibi belirlenememis bazi sekerler, aminoasit sekerleri ve
uronik asit tespit edilmistir ve bunlarin siilfat baglar icerdikleri belirlenmistir (Oren
2002Db).

Halofilik Archaea’da sitoplazmik membran, lipit ve proteinlerden olusur.
Halobacteriales ordosu iiyelerinin hiicre zarlarinda, gliserole eter bagli dallanmis 20-
karbonlu (fitanil) ve bazen de 25-karbonlu (sesterpanil) zincirleri bulunmaktadir. Notral
lipitlerden farkli olarak fosfolipit, siilfolipit ve glikolipitlerden olusan polar lipit tipleri
suglarin taksonomisinde 6nemli bir 6zellik olarak kullanilmaktadir (Torreblanca et al.
1986, Kates 1993). Besinlerin ve diger bilesiklerin, iyonlarin igeri ve disar1 gegisleri, dis

cevreden bilgi alan sensorleri, solunum elektron transportu icin gerekli olan tiim



fonksiyonlar1 igeren yapidir. Ayrica retinal iyon pompast bakteriyorodopsin ve

halorodopsin bir¢ok halofilik Archaca membraninda bulunur (Oren 2002b).

Gaz vezikiilleri protein alt iinitelerinden yapilmis silindirik yapilardir. Gaz vezikiil
proteinleri halofilik Archaea’nin stabilizasyonu i¢in tuza gereksinim duymayan
proteinlerden biridir. Halobacteriaceae’ de gaz vezikiilleri basinca karsi hassastir ve
diisiik basingta bile pargalanabilir. Gaz vezikiillerine sahip olma, tuzlu su ylizeyinde
yilizebilme aerobik halofilik mikroorganizmalar agisindan avantajlidir. Ciinkii tuzca

doymus tuzlu sularda oksijen ve diger gazlarin ¢oziintirliigii azdir (Oren 2002b).

2.1.2. Halofilik Bacteria

Halofilik bakterialarda Halomonas elongata genis tuz konsantarsyonunda ve elektron
alicist olarak nitrat varhiginda gelisebilmektedir (Vreeland et al. 1980). Halomonas
elongata’nin  hiicre duvari1 hidrofobisitesi agisindan farklilik gosterir.  Yiizey
hidrofobisitesi biiyiik olasilikla hiicre duvari yapisi ve sitoplazmik membranin ortak bir
fonksiyonudur. Yiiksek NaCl konsantrasyonunda yiikli fosfolipidlerin sayica artis
giiclendirilmis hidrofilik egilimi agiklayabilir. Hidrofilik hiicre yiizeyi yiiksek
tuzluluktaki suyun az oldugu ortamlarda hiicreyi su molekiilii agisindan daha ¢ekici hale

getirir ve bu sayede hiicrenin su kaybetmesini dnler (Oren 2002b).

Halofilik bakteriler hiicre sekilleri kok, cubuk ve gelisen hiicreler ise elma seklinde olup
uzun esnek flamentleri gdzlenmektedir. Ornek olarak; Dichotomicrobium

thermohalophilum’da uzun esnek flamentler gézlenmistir (Hirsch P., et al. 1989)

Halofilik bakterialarda ekstraseliiler kapsiil: Halomonas eurihalina ilging 6zellikli bir
ekzopolisakkarit iiretir. %42 karbonhidrat (¢ogunlukla heksoz) ve %15°1 proteindir.
Kalan kisminin yapisi ise bilinmemektedir. Polimer oldukga vizkoz ve 6zellikle asidik
pH’ da termostabildir (Oren 2002b). Halofilik bakterilerde flagella ile hareket oldukca
yaygindir. Ozellikle kalin, polar flagella haloalkalifilik fotosentetik siilfiir bakterisi
Halorhodospira abdelmalehii’de gozlenir (Oren 2002b).



Halofilik bakterialarda hiicre membraninda tuz bagimli degisiklikler fosfolipid tipleri
diizeyinde ve lipitlerdeki yag asiti zincirleri dilizeyinde identifiye edilmistir.
“Haloadaptasyon” hiicre zarfinin osmatik strese karsi bir cevabi olarak goriilmektedir

(Oren 2002b).

Halofilik bakterialardaki polar lipidler cogu tiirde bulunan major polar lipitler
fosfotidilkolin (PC) ve fosfotidiletanolamin (PE) dir. Kardiolipin (CL) ve glikolipitler
gibi diger tip lipitler bulunur (Oren 2002b). Cubuk sekilli gram negatif halofilik
bakteriler (Halomonas, Chromohalobacter vb.) membran lipitlerinde genellikle diiz
zincirli doymus ve monodoymamis yag asitlerini (C16:0, 16:1 ve ozellikle 18:1)
icerirler. Siklopropan yag asitleri bir¢ok izolatta tespit edilmistir. Halofilik bakterilerin
solunum quinonlari, hem ubiquinon hem de menaquinon tipte iseprenoid quinonlar

olarak tespit edilmistir (Oren 2002b).

Fotosentetik prokaryotlar fotosentetik aparatin yer aldigi intraseliiler membran
sistemlerine sahiptir. Intraseliiler fotosentetik membranlarin ¢ok farklilik gosteren
sekilleri halofilik anoksijenik fotosentetik bakteriler arasinda goriilmektedir (Oren
2002Db).

Halofilik Archaea’da sik¢a goriilen gaz vezilkiillerine, halofilik bakterilerde nadiren
rastlanmaktadir. Cyanobacteria’nin gergek halofilik temsilcileri gaz vezikiilleri
igermemektedir (Oren 2002b).

Isiya toleransli endosporlar bazi halofilik bakteri gruplari tarafindan {iretilir.
Clostridiaceae’ den Clostridium halophilum, Halanaerobiaceae, Halobacteriodaceae,
Orenia tiirleri, Bacillaceae, Gracilibacillus, Halobacillus, Salibacillus iiyelerinde

endospor olusumu goriilmektedir (Oren 2002b).



2.2. Halofilik Bakterialarin Biyoteknolojik Onemi

Halofilik mikroorganizmalar biyoteknolojide ¢ok sayida ilgi ¢eken uygulamalarda yer
bulmuslardir. Biyoteknoloji aragtirmalarinda ekstremofillerden ve daha az “gekici”
olabilirler, fakat uygulamaya ge¢mis Ornekler acisindan da kiiglimsenmeyecek
derecededirler ve bu Orneklerin sayis1 giin gectikge hizla artmaktadir. Halofillerin

biyoteknolojide kullanimi gesitli kategorilere ayrilabilir.

Ilk olarak; yiiksek tuz konsantrasyonu varligi gibi su aktivitesinin az oldugu durumlarda
enzimatik transformasyonlarda fonksiyon gostermesi istenen halotolerans ozellikteki

enzimleri ig gorebilir.

Ikinci olarak; halofillerce iiretilen bazi organik osmotik stabilize ediciler ilgi ceken

uygulamalara sahiptirler.

Uciincii olarak; bazi halofilik prokaryotlar degerli bilesikler iiretirler. Bunlardan bazilari

essizdir ve canlilar diinyas1 disinda baska yerde bulunmazlar.

Halofilik prokaryotlar genetik, biyokimyasal, fizyolojik 0Ozelliklerinin  diger
mikroorganizmalardan  farklt olusu, ¢esitli endistriyel enzimler {retmeleri,
biyodegradatif potansiyeli ve evrimsel ag¢idan ©Onemli olmalar1 sebebiyle bilim
diinyasinda son yillarda oldukca fazla ilgi ¢ekmektedir. Bu organizmalar ayn1 zamanda
agir metallerede direngli olduklarindan agir metal kirliligi olan atik sularda 6zelliklede
agir metal igceren boyalarin neden oldugu kirliligin gideriminde etkili bir sekilde
kullanilabilirler. Bu konu iizerinde yapilan caligmalar ¢ok yeni olmasina karsin
Halomonas sp.’nin tuzlu fenolik atik sularin temizlenmesinde kullanilabilecegi
gosterilmistir ayrica aromatik bilesiklerle kontamine olmus tuzcul ¢evrelerde halofilik

bakterilerin katabolik rolii incelenmistir (Garcia et al. 2005).

Hipersalin Oklahoma biiyiik tuz diizliiklerinde benzen ve toluenin aerobik

parcalanirliligi test edilmis ve halofilik mikroorganizmalarin pargalamadaki rolii



gosterilmistir Nicholson and Fathepure (2005), Lefebvre et al. (2005) deri isleme atik

suyunun biyolojik olarak temizlenmesi i¢in halofilik mikroorganizmalari dnermislerdir.

Halofilik Arkea, Bakteri ve Okaryotlarin kullanildigi en 6nemli biyoteknolojik

uygulamalar Cizelge 2.1° de gosterilmektedir (Oren 2002).

Cizelge 2.1 Halofilik Arkea, Bakteri ve Okaryotlarin kullanildigi en Onemli

biyoteknolojik uygulamalar

Farkh karstonotd Pigmentler:

Pely B Hidroksizlkonat

Elkstraseliller Polisakkaritler

Tuz teleransh snzmmler

Sova sosu, balik sesu

Bacteria

Ektom ve hidroksiektom

Tuz toleranszh enzimler

Sova sosu, balik sesu

Farkh Halsbacieriacess Usyeleri

H. mediterranai

H. maditarranai

Farkh Halefilik Archaszlar

Archaes kadar farkh

bacteria iiveleri

Halomonas elongata

A inococcus D32

Archasa

iiyeler:

kadar farkli  bacteria

Farkh Bacteriz iiveleri

Uriin Ureten Mikroorganizma Kullanim ve Teknolojide
Kullanimna
Archaea
. . N _ Heolografik depolama materyali,
Bekterivoredopsin H. salbrarium bilgisayar hafizslarn s islemeci
birimleri, fotoelektrik déniigtivriiciller

we difgerleri (Timil deneysel ditzeyde)

Isik zbsorbsivonu, mzla kristalizaswyvon
harvuzlarmda evaporasyon artrmmy
Organizma wilksek PHA  irstim
Endiistrivel gapta
iretimi heniiz voloar

potansivelindedir.

Organizma degerli ekstraseliler
polizaklkerit firetimi sgismdan vilksek
sahiptir. Petrol
uyvularmdan  petrolim  kazammia  igin
Fullanilmaktadr.

potansiyels

Heniiz endiistrivel capta degildir.

Halofilik bakteriler iiretmde wer alr.
Saf kltiirler kullanidmaz,
mikrobivelojik kentrelii knsih elarak
wapilir.

edici
iretilir.

heniiz

Eommetikts

nemlendirict

enzim  stabilize
olarak
Endistrivel boyutta  irstims

gegilmigtir.
Heniiz endiistrivel capta degildir.
Halofilik bakterder iretmde wer alw.

Saf kdiltiarler kullanilmas,
mikrobivelojik kentroliil smuh wapilr.




Cizelge 2.1 (Devam) Halofilik Arkea, Bakteri ve Okaryotlarin kullanildig1 en 6nemli
biyoteknolojik uygulamalar

Eucarya

E-karoten Dunelieila titlen Anticksidant ve besin renklendiricisi
olarak

Eommetik icm  Halofil  hiicre

bivomas: Dunelilla tirlert Kozmetik preparasyonlarmda katka

maddesi olarak

Kisaca halofilik prokaryotlarin biyoteknolojik uygulamalarda kullanim alanlarim

asagidaki gibi siralayabiliriz:

—

. Bacteriorhodopsin Uretimi

. Halorhodopsin Uretimi

. Polimerik Maddelerin Uretimi

. Besin ve Besin Endiistrisinde

. Enzim Uretiminde

. Biyolojik Sorumlu Iyilestiriciler Olarak
. Petrol Eldesinde

00 N N b AL

. Cevre Biyoteknolojisinde

2.2.1. Bacteriorhodopsin Uretimi

Cevrenin oksijen igerigi azaldigi zaman, halofilik Archaea’lar bacteriorhodopsin
sentezlemis olup ATP sentezine aracilik etme yetenegine sahiptir. Bacteriorhodopsin
giines 151811 elektrige donlistiirmek i¢in kullanilabilir ve bir ATP jeneratoriidiir. Ayrica
deniz suyunun tuzdan arindirilmasini, kimyasal ve biyosensor olarak kullanimini ve ¢ok

hizl1 151k deteksiyonu gibi uygulamalari igerir (Oren 2002c).



2.2.2. Halorhodopsin Uretimi

Halorhodopsin kloride (CI) iyonu i¢in biyosensor olarak kullanilir, 151k yansima
pompasi olarak gorev yapar. Bu sistem halofilik Archaea’larda kloru (CI') hiicre igine

potasyum (K") i¢in anyon olarak pompalar (Oren 2002c).

2.2.3. Polimerik Maddelerin Uretimi

Ekstrem halofillerden olan Haloferax mediterranei hiicre disi1 polimerik madde olan f-
hidroksibutirat (PHB) ve B-hidroksibutirat’in kopolimeri olan poly-p-hidroksialkonat
(PHA) igerebilirler. Poly-B-hidrosialkonat igerikleri tuzluluga baglhh olarak kuru
agirliklarmin -~ %19-38’e  kadar olabilmektedir. Poly-B-hidroksialkonat biyolojik
pargalanabilir plastiklerin {iretiminde kullanilir. Boyle termoplastikler (biyolojik
polyesterler) polypropilenlere benzer olarak yiiksek direng ve diisiik erime sicakligi gibi

miikemmel 6zelliklere sahiptirler (Oren 2002c).

2.2.4. Besin Endiistrisinde Kullanim

Pek ¢ok calisma besinleri kontamine edenleri arastirmak iizere yapilmaktadir. Ornegin;
besinlerde izole edilen Micrococcus varians, salgadan izole edilen Vibrio costicola gibi
¢ok sayida halofilik bakteriler vardir. Ayrica tat vericiler olarak bilinen ticari
irtinlerinde iiretilmektedir. Tayland’da “nam pla” denilen fermente edilmis balik sosu
geleneksel olarak iki parga balik ve bir parca deniz tuzu eklenerek yapilir. Karigim
konsantre tuzlu su ile kaplanir ve yaklasik bir yil fermente olmasi igin birakilir.
Halobacterium ve Halococcus olarak identifiye edilmis olan kirmizi halofilik
Archaea’lar yaklagik 1ii¢ hafta sonra maksimum yogunluklarina ulasirlar ve
fermantasyon periyodu boyunca bu durumlarini siirdiiriirler. Halobakterial proteazlar bu
siirecte muhtemelen rol oynamaktadirlar. Archaeca metabolizmasinca olusan iriinlerin

bu sosun aromasina katki yaptigi diisiiniilmektedir (Oren 2002c).
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2.2.5. Enzim Uretiminde Kullaninm

Archaeal enzimler, yiiksek tuzda gorev yaptiklar1 ve organik ¢oziiciilere kars1 direngli
olduklar1 i¢in biyoteknolojik islemlerde kullanilirlar. Bu enzimler amilaz, jelatinaz,
lipaz, DNaz, sellillaz, - galaktosidaz, katalaz ve kazeinazlar farkli alanlarda
kullanilabilinirler. Tekstil ve deterjan endiistrisinde kullanilan enzimler enzim
endiistrisinin % 65’ini olusturmaktadir. Endiistri temelli mikrobiyal enzimlerin biiyiik
bir ¢ogunlugu bakterial proteazlardir ve deterjan katkisi olarak kullanilir. Pek ¢ok
deterjan proteaz, amilaz, lipaz ve seliilaz enzimleri icerir. Bu enzimler diisiik sicaklikta
enerji tasarrufu saglarlar. Lipazlar camasir ve bulasik deterjanlarinda kati ve sivi yaglari

temizleme kapasitesinden dolay1 genis kullanim alanina sahiptir (Oren 2002c).

Ektoin’ler Halomonas elongata tarafindan iiretilen bir maddedir ve enzim diizenleyici
olarak kullanilir. Enzimin raf 6mriinii ve enzim hazirlama islemini arttirir. Nemlendirme

ozelligini arttirmak i¢in cilt kremlerinde kullanilir (Oren 2002c).

2.2.6. Biyolojik Sorumlu Iyilestiriciler Olarak Kullanim

Halobacterium salinarium 84 kDa proteini iiretir. Bu protein kanser hastalarinda
iiretilen C- myconcogene karsi tiretilen antibadileri kesfetmek i¢in kullanilir. Bu genetik
miihendisliginde E.coli i¢inde iiretilen insan myc proteininden daha pozitif sonuglar

vermektedir (Oren 2002c¢).

2.2.7. Petrol Eldesinde Kullanimi

Haloferax mediterranei akuatik sistemlerde hiicre disi polisakkarit iiretir. Bu salgi
kalinlastirict ve jel maddesi olarak viskoziteyi stabilize eder. Bu polisakkarit pH,

sicaklik ve yiliksek tuz konsantrasyonuna karsi direnglidir ve bu nedenle petrol

kuyularindan petrol ¢ikarma islemini iyilestirmek igin kullanilabilir (Oren 2002c¢).
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2.2.8. Cevre Biyoteknolojisinde Kullanimi

Alkalin endiistriyel sular veya tuzlu sulardan biyolojik fosfatin uzaklastirilmasi igin
halofilik bakterilerin kullanilmast mimkiindiir. Biyolojik fosfat1 ¢ekmesi igin
mikroorganizmalarin kullanilmas: Onerilmektedir (Garcia et al. 2005). Halomonas
sp.’nin tuzlu fenolik atik sularin temizlenmesinde kullanilabilecegi gosterilmistir.
Aromatik bilesiklerle kontamine olmus tuzcul ¢evrelerde halofilik bakterilerin katabolik
roliinii Garcia et al. (2005) tarafindan arastirilmistir. Hipersalin Oklahoma biiyiik tuz
diizliklerinde benzen ve toluenin aerobik parcalanirliligi test edilmis ve halofilik
mikroorganizmalarin parcalamadaki rolii gosterilmistir Nicholson and Fathepure
(2005), Lefebvre et al. (2005) deri isleme atik suyunun biyolojik olarak temizlenmesi

icin halofilik mikroorganizmalar1 6nermislerdir.

2.3. Dekolarizasyon

Renkli maddenin ortamdan uzaklastirilmasi i¢in biyolojik, fiziksel ve kimyasal metotlar
uygulanmaktadir. Bu metotlarin bir kacinin bir arada kullanilmasi renk maddesinin

ortamdan uzaklastirilmasinda daha etkili olmaktadir (Zhang and Yu 2000).

Anaerobik mikroorganizmalarin bazi boyalar1 degrade ettigi bilinmektedir. Ancak bu
tarz degredasyon sonucunda toksik veya kanserojenik bazi aromatik aminlerde
olusabilmektedir (Meyer U. 1981). Bu nedenle rekalsitrant bilesikleri degrade edebilen
spesifik mikroorganizmalarin kullanilmasma yonelik yeni metotlarin gelistirilmesine
ithtiya¢ duyulmaktadir. Beyaz ciirtik¢iil funguslar ¢ok genis yapidaki farkli politantlart
degrade edebilmektedirler (Bezalel and Hadar 1997, Yesilada vd. 1998, Kumar V et al.
1998, Yesilada vd. 1999, Kapdan vd. 2000).

Bu funguslar boya degreasyonu i¢in en etkili organizmalar olup polisiklik aromatik
hidrokarbonlar (PAHs), poliklorobifenoller (PCBs), sentetik boyalar ve bazi patlayici
maddeleride i¢ine alan ksenobiotik bilesikleri lignolitik sistemleri ile degrade edebilirler

(Pointing 2001). Son yillarda funguslarin tekstil boyalarini biosorption ile uzaklastirdig
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ve dekolorizasyon ¢aligmalarinda kullanilacagi tizerine bir¢cok ¢alisma vardir (Yesilada

1995, Yesilada vd.1998, Sani et al. 1998, Swamy et al 1999, Aksu vd.2000)

Ancak halofilik organizmalarin renk giderimi ile ilgili calismalar1 ¢ok yenidir. Asad et
al. (2006) tarafindan izole edilen halofilik ve halotolerant bakteriler ile bir tekstil azo
boyasmin dekolorizasyon caligmasinda Halomonas genusu iiyesi olduklarini tespit
ettikleri ii¢ strainin dekolorizasyon caligmalarinda kullanilabilecegini ve muhtemelen
dekolorizasyonun mekanizmasmin adsorbsiyondan ziyade biodegredasyon ile

gerceklestigini bildirmislerdir.

Guo et al.’e (2008) gore kimyasal atik igeren kiyr sedimentlrinden izole ettikleri
Halomonas sp. straininin optimal 30 °C’de ph 6.5-8.5 arasinda ve %10-20 (w/v) tuz
konsantrasyonunda, farkli azo boyalarin dekolorizasyonu belirledikleri ¢aligmalarinda
24 saat i¢inde %90’nin lizerinde dekolorizasyon gergeklestigi ve bu tuza toleransli
organizmalarin konvansiyonel biyolojik aritim tesislerinde kullanilmasimnin faydal

olabilecegi bildirilmistir.

2.3.1. Dekolorizasyon Teknikleri

Tekstil endiistrisi atik sulari, boyar madde bakimindan oldukga cesitlilik gosteren ve
sentetik boyalarin biiyiik bir grup olusturdugu atik sulardir. Renkli bilesikler atik suyun
organik bakimdan genelde az bir miktarin1 olustursalar da, desarj edildikleri noktalarda
oncelikle ortamin estetik acidan kirlenmesine neden olmaktadirlar. Desarj edilen renkli
atik sular suda yasayan primer ireticilerin fotosentezi igin gerekli olan 1518
gecirgenligini azaltmakta ve ekosisteme Onemli Ol¢lide zarar vermektedir. Tekstil
endistrisi atik sularmin Kimyasal oksijen ihtiyact ve biyolojik oksijen ihtiyaci
(KOI/BOIs) oran1 3-4 arasinda degismekte olup, bunun anlamu ise biyolojik olarak zor
ayrisabilirliktir (Vandevivere et al. 1998).

Gegmiste, tekstil fabrikalarinin atik sularmin saflastirilmasi i¢in bolgesel aritim
sistemleri kullanilmistir. Biyolojik yontemlere dayanan bu sistemlerin birgok direngli

sentetik boyanin giderimizde etkisiz oldugu goriilerek daha etkili yontemler aragtirilmig
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ve test edilmistir. Oncelikli olarak fiziksel ve kimyasal metotlar denenerek bunlar

zaman zaman biyolojik yontemlerle birlestirilmistir (Banat et al. 1999).

Kullanilan fiziko—Kkimyasal teknikler;

1-Membran Filitrasyon
2-Koagiilasyon/flokiilasyon
3-Coktiirme/flotasyon (yiizdiirme)
4-Adsorpsiyon

5-Iyon Degisimi

6-Elektroliziz

7-Ultrasonik minerilizasyon

8-Ilerlemis Yiikseltgenme ve Kimyasal Indirgenme Prosesleri

Biyolojik teknikler ise bakteriyal ve fungal biyosorpsiyon, aerobik, anaerobik, anoksik
veya kombine anaerobik/aerobik aritim sistemlerinden olusmustur. Bu boya
tekniklerinden hangisinin kullanilacag: birtakim ekonomik ve teknik imkanlara baglidir.
Mesela; boya tipi, atik su igerigi, gerekli kimyasallarin dozu ve maliyeti, enerji ve

materyal maliyeti, cevresel zarar vb.

Boyal1 atik sular genel olarak fiziksel ve kimyasal aritim prosesleri ile aritilmaktadir.
Ancak bu aritim prosesleri yiiksek maliyet, zehirli yan iirlinlerin olusumu, asir1 miktarda
enerji tiikketimi, konsantre camur olusumu ve farkli karakterdeki tiim atik sulara adapte
edilememe gibi dezavantajlara sahiptir (Banat et al. 1999, McMullan 2001). Bu
dezavantajlar nedeniyle tekstil endiistrisi atik sularmin bioremediasyonu ucuz ve
cevreye dost bir aritim teknolojisi olmasi nedeni ile hala cazip bir ¢6ziim olarak

goriilmektedir (Banat et al. 1999).
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2.3.1.1. Adsorpsiyon Izotermleri

Sabit sicaklikta adsorplanan madde miktar1 ile denge basinci veya derisimi arasinda
bagintiya ‘adsorpsiyon izotermi’ denir. Bir bagka ifade ile adsorpsiyon izotermi,
adsorban iizerinde adsorplanan maddenin dengedeki yiizey derisimini, ¢ozeltiden
adsorplanan madde derisiminin fonlsiyonu olarak agiklar (Karpuzcu 1991). Fiziksel ve
kimyasal adsorpsiyonlarada, dengeyi belirlemek amaciyla ¢esitli matematiksel modeller
verilmistir. Bu modeller Langmuir, Freundlich, Brauner-Emmett-Teller (BET) ve
Temkin izotermleri olarak bilinir. Bu izotermler gercek dengeye ulasildigi ve

adsorpsiyonun tersininir oldugu varsayimi yapilarak tiiretilmistir (Dogan 1989).

Langmuir izotermleri

Ozellikle kimyasal adsorpsiyon igin tiiretilen Langmuir Izotermleri kataliz
uygulamalarinda basitligi ve katalizli tepkimeler i¢in kinetik ifadelerin tiiretilmesinde

baslangi¢ noktasi olusturmasi agisindan 6nemlidir.

Tiiretme ylizeyde adsorplanan gazin derisimi veya Ortiilmiis yiizey kesri, adsorplanan

miktarin 6l¢iisii olarak kabul edilip yapilir. Tiiretmede su varsayimlar yapilir:

e Katalizorlerin biitlin yilizeyi, adsorpsiyon i¢in esit etkinlige sahiptir.

e Adsorplanmis molekiiller arasinda etkilesme yoktur.

e Biitiin adsorpsiyon aynt mekanizmayla gergeklesir.

e Yiizeyin her noktas1 atn1 6zelliktedir.

e Adsorplanan gaz tabakasiin kati lizerindeki kalinlig1 en fazla monomolekiiller
bir tabaka olabilir.

e Adsorpsiyon ilk basladiginda yiizeye carpan her molekiil yiizeyde tutulabilir;
fakat adsorpsiyon ilerledikce ancak yiizeyin Ortiilmemis kismina c¢arpan
molekiiller adsorplanabilir.

e Adsorpsiyon tam bir monomolekiiler tabaka ile sinirlandigindan, hehangi bir
andaki ylizey iki kisimda diisiinbilir. Adsorplanan molekiillerle ortiilmiis kesir ©
ise, bos kesir (1-6) oldugundan, sadece yiizeyin ortiilmemis kisimlarina ¢arpan
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molekiiller adsorplanabileceginden, birim toplam yiizey basina adsorpsiyon

hiz1 (1-9) ile orantil1 olacaktir.
e Langmuir adsorpsiyon izoterminin genel denklemi su sekidedir.
Cel/ge=1/Qb + Ce/Q
Denklemde;

ge: Birim adsorban agirlig1 bagina adsorplanan madde miktari (nmol/g)

Ce: Adsorpsiyondan sonra ¢ozeltide kalan maddenin konsantrasyonu (nmol/L)
Q: Adsorpsiyon kapasitesi (nmol/g)

B: Yiizey baglanma enerjisiyle ilgili sabit (L/nmol)

Freundlich izotermleri
Freundlich bagintisi adsorplanan madde miktarinin denge basinct ile iligkisini
vermektedir. Freundlich izotermi genellikle sivi c¢ozeltilerden adsorpsiyon igin

kullanildig gibi, gazlarin adsorpsiyon i¢inde kullanilir.

Freundlich izotermi, adsorpsiyon 1sisinin yiizey Ortiisii ile logaritmik olarak azaldigini

kabul atmektedir. Freundlich izotermi agagidaki denklemlerle ifade edilebilir:
ge= K Ce" log ge= log K¢+ 1/n log Ce

Qe: Birim adsorban agirligi basina adsorplanan madde miktari (nmol/g)

Ce: Adsorpsiyondan sonra ¢ozeltide kalan maddenin konsantrasyonu (nmol/L)

n: Yiizey baglanma enerjisiyle ilgili sabit

Kf. Adsorpsiyon kapasitesi (nmol/g)
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Brauner-Emmet-Teller (BET) izotermleri

Brauner, Emmet ve Teller, adsorban lizerinde adsorplana gaz molekiillerinin sikisarak
cok tabakali bir adsorpsiyon olustugu varsayimindan hareketle bir izoterm

tiiretmiglerdir.

Temkin (Slygin- Frumkin) izotermleri

Temkin izotermi, Langmuir izoterminden, adsorpsiyon 1sisinin yiizey Ortiisiiyle

dogrusal olarak degistigi kabul edilerek tiiretilmistir.

2.3.2. Mikrobiyal Dekolarizasyon

Boyalarin tam ve kismi degredasyonu i¢in saf-karisik bakteri, fungus veya alg kiiltiirleri
kullanilmistir Biyolojik aritim, endiistriyel proseslerden alici sistemlere transfer olan
organikler i¢in en énemli giderim prosesidir. Tekstil endiistrisi atiksulari i¢in Onerilen
fiziksel ve kimyasal yontemlerin yiiksek maliyet gerektirmeleri ve her boya igin
kullanilamiyor olmalari, uygulanmalarinin smirli olmasina neden olmustur. Son
zamanlarda yapilan caligmalar birgok boya tiiriinii atik sudan giderebilme yetenegine
sahip yaygin mikroorganizma tiirlerinin mevcudiyetini vurgulamis ve biyoteknolojik
metotlar1 6n plana ¢ikarmistir. Yani, teorik olarak biyolojik aritma sistemleri kimyasal
ve fiziksel aritma yontemlerine gore daha az ¢amur tiretmesi, maliyetinin daha diisiik
olmasi veya alic1 ortamlar i¢in zararli yan {iirlinlerin olusmamasi gibi 6zelliklerinden
dolay1 tekstil endiistrisi atik sularinin aritimi i¢in ideal ¢6ziim olarak kabul edilmektedir

(Zee 2002).

2.3.2.1. Aerobik Yontem

Tekstil endiistrisi atik sulari, pH degisimlerine duyarlilif1 yiiksek olan konvansiyonel
biyolojik aritma tesislerinde Onemli zorluklara sebep olmaktadir. Endiistriyel atik
sularin aritilmasinda yaygin olarak kullanilan konvansiyonel aktif ¢amur sistemleri i¢in
tekstil  endiistrisindeki  birgok  boya bilesigi  biyolojik  olarak ¢ok  zor

indirgenebilmektedir. Suda iyi ¢6ziinen bazik, direkt ve bazi azo boya atiklarinin olmasi
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durumunda mikroorganizmalar bu tiir bilesikleri biyolojik olarak indirgeyememekle
birlikte boyanin bir kismin1 adsorbe ederek atik suyun rengini almakta ve renk giderimi

saglanabilmektedir.

Azo boyar maddeler gibi sentetik boyalarin aerobik sartlar altinda mikrobiyal
par¢alanmaya karst direngli olmasinin nedeni boya malzemelerinin, kimyasal ve 151k
kaynakli oksidatif etkiler sonucu renklerinin solmamasini saglayacak sekilde
sentezlenmeleridir. Boyar maddelerin aerobik biyodegredasyonunu zorlastiran diger bir
faktor ise molekiiler agirliklarinin yiliksek olmasi nedeniyle biyolojik hiicre zarindan

gegislerinin zor olmasidir (Willmott et al. 1998).

Azo, diazo ve reaktif boyar madde iceren bir tekstil atik suyu renginin mikrobiyal
proseslerle giderilmesinin arastirildig1 bir ¢alismada aerobik kolonlardan izole edilmis
saf bakteri kiiltiirlerinin renk giderimini ger¢eklestiremedigi belirlenmistir (Nigam et al.
1996, O’neill et al. 2000a). Atik sudaki azo boyar maddeler gibi reaktif boyalarin
ortalama %10’unun aerobik biokiitleye adsorbe oldugunu, geri kalaninin ise aktif camur
tesisinden herhangi bir degisime ugramadan gegtigini belirtmisler ve azo boyar madde
iceren tekstil atik sularmin renginin giderilmesinde aerobik aritmanin yetersizligini
vurgulamiglardir. Ancak bazi boyar maddelerin aerobik olarak pargalanabilecegi

dogrultusunda ¢alismalar da mevcuttur (Coughlin et al. 1997).

Odunsu bitkilerde bulunan, yapisal polimer lignini parcalayabilen ve ksenobiyotik
maddelerin parcalanmasi amagh calismalarda en yaygin olarak kullanilan beyaz
ciiriik¢iil kiif Phanerochaete chrysosporium’un, lignin peroksidaz, manganeze bagh
peroksidaz gibi enzimleri kullanarak boyar maddeleri parcalayabildigi bilinmektedir
(Robinson et al. 2001, Palma et al. 1999). Ancak beyaz kiiflerin, ligninolitik enzimlerin
diisiik pH degerlerinde (pH=4,5-5) aktif olmas1 ve atik sularda bulunma ihtimali diisiik
olan tiamin ile veratril alkol maddelerine ihtiyag duymasi gibi dezavantajlar1 vardir
(Kapdan et al. 2000).
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2.3.2.2. Anaerobik Yontem

Anaerobik aritimin ilk basamaginda asidojenik bakteriler karbonhidratlar, yaglar veya
proteinler gibi organikleri diisiik molekiiler agirlikli ara {iriinlere doniistiiriirler. Bu
fermantasyon {iriinleri daha sonra asetojenik bakteri tarafindan kullanilir ve asetat,
karbon dioksit ve molekiiler hidrojen aciga cikar. Son olarak metanojenik bakteriler
asetat ve karbondioksiti metana indirgerler. Metan ve karbondioksit i¢eren biyogaz,
anaerobik pargalanma testlerinde parcalanmanin seviyesini belirleme amaciyla

kullanilabilmektedir.

Boyar maddelerle yapilan anaerobik parcalanma caligmalari, 6zellikle aerobik ortamda
par¢alanamayan suda c¢oziinebilir reaktif azo boyar maddeler iizerinde yogunlasmuistir.
Cift bagli azot halkasina bagli bu boyalarin aerobik proseslerle aritilabilirliginin
mimkiin olmamasi anaerobik aritmanin 6n aritma olarak kullanilmasini
gerektirmektedir. Anaerobik olarak renk giderimi gerceklesebilmesi i¢in ilave karbon
kaynagma ihtiya¢ vardir. Ilave karbon metan ve karbondioksite déniistiiriilmekte ve
elektronlar agiga ¢ikmaktadir. Bu elektronlar elektron tagima zincirinden son elektron
alicisina yani azo-reaktif boyaya tasinmakta ve boyayla reaksiyona girerek azo bagini
indirgemektedir. Bdylece anaerobik parcalanma sonucunda azo boyar maddelerdeki
renkten sorumlu azo bagi kirilmakta ve renk giderimi saglanmaktadir. Bu olay oksijen
tarafindan inhibe edilmektedir. Bu nedenle boya atiklarini renksizlestirmek i¢in ilk adim
azo kopriisiiniin indirgenerek parcalandigi anaerobik kosullar altinda aritim olmalidir

(Robinson et al. 2001).

Yapilan bir ¢aligmada ilave karbon kaynagi olarak kullanilan optimum miktardaki
tapioca nisastasinin prosesin renk giderme kapasitesini arttirdigi vurgulanmistir

(Chinwetkitvanich et al. 2000).

Boyar maddeler normalde sitotoksik, mutajenik veya kanserojenik degilken, anaerobik
parcalanma sonucu olusan aminler bu Ozellikleri gosterebilmektedir. Bu nedenle
anaerobik sistemler aerobik aritmadan Once yer alan bir 0n aritim yontemi olarak

onerilmektedirler. Cilinkii aromatik aminler, aromatik bilesigin halkasinin agilmasi ve
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hidroksilasyonla aerobik ortamda mineralize olabilmektedirler. Boylece boyar madde
iceren atik sularin kombine anaerobik-aerobik proseslerle aritilmasi sonucu ilk
basamakta etkili bir renk giderimi saglanmakta ve anaerobik ortamda direngli olan

aromatik aminler aerobik basamakta giderilebilmektedir (O’neill et al. 2000b).

2.4. Biyosorpsiyon

Adsorpsiyon teknikleri geleneksel yontemler icin fazla renk birakan kirleticilerin renk
giderimindeki verimlilikten dolay1 son yillarda ilgi gormektedir. Adsorpsiyon ekonomik
acidan makul bir yontemdir ve yiiksek kalitede iirlin olusumu saglar. Adsorpsiyon
slireci, boya-sorbent etkilesimi, absorbanin yiizey alani, tanecik biiyiikliigii, sicaklik, pH

ve temas siiresi gibi pek ¢ok fiziko-kimyasal faktdriin etkisi altindadir.

Adsorpsiyonla renk gideriminde en ¢ok kullanilan yontem aktif karbondur. Katyonik,
mordan ve asit boyalarinin adsorplanmasinda oldukga etkili olmasina ragmen daha az
olmakla birlikte dispers, direkt, vat, pigment ve reaktif boyalarin adsorplanmasinda da
kullanilir (Raghavacharya 1997). Performansi kullanilan karbonun tipine ve atik suyun
karakteristigine baglidir. Rejenerasyon ve tekrar kullanim performansta azalmaya neden
olurken bu dezavantaj asir1 miktarda aktif karbon kullanilmasi ile giderilebilir. Ancak

aktif karbon pahali bir malzemedir.

Adsorban olarak kullanilabilen diger malzeme bataklik komiirtidiir. Bataklik komiirti
boya igeren atik sulardaki polar organik bilesikleri ve gecis metallerini
adsorplayabilmektedir. Adsorban olarak bataklik komiiriiniin kullanimi 6zellikle bol
bulundugu Irlanda ve Ingiltere gibi iilkelerde sz konusudur. Bataklik komiirii aktif
karbona gore daha ucuzdur ancak aktif karbonun toz halinde olmasi nedeni ile yiizey
alan1 genislemektedir. Agac kirintilari, ugucu kiil-komiir karigimi, silika jeller, dogal
killer, misir kocani gibi malzemeler de, boya gideriminde adsorban olarak
kullanilabilmektedir. Bunlarin ucuz ve elde edilebilir olusu boyar madde giderimindeki

kullanimlarint ekonomik agidan cazip kilmaktadir (Robinson et al. 2001).
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Kimyasal maddelerin mikrobiyal kiitle tarafindan adsorpsiyonu veya kiitlede birikimi
biyosorpsiyon olarak ifade edilmektedir. Olii bakteriler, maya ve mantarlar boyar madde
iceren atik sularin renginin giderilmesinde kullanilabilmektedir. Tekstil boyalarinin
kimyas1 genis bir yelpazede degisiklik gosterdigi i¢in mikroorganizmalarla olan
etkilesimler boyanin kimyasina ve mikrobiyal kiitlenin spesifik kimyasina
dayanmaktadir. Bu nedenle kullanilan mikroorganizmanin cinsine ve boyaya bagh
olarak farkli baglanma hizlar1 ve kapasiteleri s6z konusudur. Boyar madde iceren atiksu

¢ok toksik oldugunda biyosorpsiyon avantajli olmaktadir (Robinson et al. 2001).

2.5. Dekolorizasyonda Kullanilan Mikroorganizmalar

2.5.1. Bakterilerle Renk Giderimi

Bu giine kadar yapilan arastirmalar daha ¢ok azo boyalarinin bakteriyal degredasyonu
lizerine yogunlagmistir. Azo boyalarin aerobik bakteriyal biodegredasyona direnglidir

(Ganes 1994).

Fitalosiyanin =~ boyalarmin  biyolojik  degredasyonlar1 ~ miimkiin  degildir.

Dekolorizasyonlan ise anaerobik kosularda gergeklesmektedir (Beydilli 2000).

Trifenilmetan boyalarin aktif ¢amur sistemlerinde degredasyona direngli oldugu
goriilmiis olmasina ragmen aerobik olarak hizli bir sekilde giderilebilecegi saptanmistir
(Azmi vd. 2005).

Non heteroctstous deniz bakterisi olan siyanobakteri Oscilloteria BDU 92181 bakterisi
melanoidi dekolarizasyonda karbaon ve nitrojen kaynagi olarak kullanmaktadir. Bu
olayda hidrojen peroksit gorev yapmaktadir ve fotosentez sirasinda molekiiler oksijen

ve hidroksil iyonlart olugsmaktadir (Naik vd. 2007).

Ball vd. (1989) Actinomycetes ile yaptiklar1 dekolorizasyon calismasinda, polimerik
boya Poly R' yi dekolorize etme yeteneklerini incelemislerdir. 20 sustan sadece 3'i

(Streptomyces badius 252, Streptomyces sp. strain EC22 ve Thermomonospora fusca
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MTS80) renk gideriminde basarili olmustur. Zhou and Zimmerman (1993) ise 159
Actinomycetes' in dekolorizasyon yetenegini arastirmislar ve atik sularda izolatlardan

83'niin pozitif sonug¢ verdigini bildirmislerdir.

Actinomycetes'lerin 6zellikle Streptomyces tiirleri lignin biodegredasyonunda rol
oynayan ekstraseliiler peroksidaz iiretmektedir. Bu prokaryotik perosidazlar suda
¢Oziinen polimerik bilesiklerin {iretimi i¢in ligninin baslangi¢ oksidasyonunda
gorevlidir. Actinomycetes' ler ¢esitli ksenobiyotik bilesiklere karsi hidroksilasyon,

oksidasyon ve dealkilasyon reaksiyonlarini katalizler (Goszczynski et al. 1994).

Crowford'un grubu Streptomyces chrmofuscus’un dekolorizasyon yetenegini incelemis
ve bu izolatin dekolorizasyon yeteneginin lignolitik aktivite ile iligkili oldugunu
belirtmislerdir (Mcmullan 2001).

2.5.2. Diger Aerobik Bakteriler

Bakterilerde dekolarizasyon hem absorbsiyon hemde degradasyon yoluyla olabilir. Azo
boyalarma igine alan bazi boyalarin degradasyonu iki adaimada gerceklesmektedir. ilk
adim azo boyalariin ayrilmasi ikinci adimi ise ara iiriinlerin mineralizasyonudur. Azo
boyalarin azo bantalarin kirilmasinda azo rediiktaz kalalazlar rol oynamakta ve aromatik

aminler olusmaktadir. Aromatik aminler kansorojenik ve mutojeniktir (Asgher 2007).

Oksijenin ya da elektron tasiyicilarin gibi faktorler azo rediiktaz aktivitesini
etkilemektedir. Azo boyalarin anaerobik rediiksiyonu temel bilesiklerden daha toksik
olan renksiz aromatik aminlerin meydana gelmesine neden olur. Bunun aksine yalnizca
aeorobik mikroorganizmalar rediiksiyon iriinlerine deaminasyon ve hidroksilasyon
reaksiyonlartyla oksidazyon yapabilirler. bu nedenle aerobik uygulama azo boyalarin

degradasyonu i¢gin en giivenli metottur (Mona 2008).

Belli Actinomycetes’lerin yani sira aerobik dekolorizasyon ve minerelizasyon

yeteneginde olan bakteriler de bulunmus olup siilfatlanmis azo bilesiklerinin
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karboksilenmis analoglar1 bakteriler tarafindan karbon ve enerji kaynagi olarak

kullanilmaktadir.

Bihmel et al. (1998) tarafindan yapilan ¢alismada identifiye edilmemis S5 izolatindan
sulfatlanmis azo bilesigi 4-karboksi-4' sulfoazobenzen den tek karbon ve enerji kaynagi

olarak yararlanilmistir.

Azo boyalarma ek olarak diger boyalan da aerobik olarak metabolize eden bagka
bakteriler gozlenmistir. Sarnaik et al. (1999), trifenilmetan boyas1 metil viyoleti acrobik
mineralizasasyona ugratan Pseudomanas mendocina MCM B-402 ile ¢alismis olup
metil viyolet karbon ve enerji kaynagi olarak kullanilmig P. mendocina boyay1

tanimlanamamis metabolitlere parcalamistir.

Pseudomonas strain K24'den orange | azorediiktaz ve orange 2 azorediiktaz
saflastinlmis ve karakterize edilmistir. Bu iki enzim azo benzene rediiktaz olarak

siniflandirilmistir (Mcmullan 2001).

Dawkar (2008) yaptigi calismada Bacillus tirlerinin 16 farli tekstil boyasi
degradasyonunda etkin bigimde kullanilabilecegini  fitotoksit caligmalarinda
biyodegradasyon iiriinlerinin bitkilere toksit olmadigim1 saptamistir. Degradasyon
sirasinda laktaz peroksidaz ve NADH-DCIP rediiktaz enzimlerinde artis oldugu

saptanmistir.

Laktik asit bakterilerinden Oenoccoccus ML34’nin sentetik tekstil boyalarin giderimi
aragtirmislar decolarizasyonda Glikoz seviyesi litrede 5 g/l oldugunda fast red boyalarin
dekolarizyonunda %93’liik diger boyalarda ise yaklasik %30’luk uzaklastirma oldugunu

saptamiglardir. Bu organizma ile yapilan ilk renk giderimi ¢alismasidir (Amani 2008).

Qxu et al.’e (2006) gore Shewanella, S.decolorationis tiirlerinin antroquinon boya
dekolarizasyonunda kombine kullanimi1 yiiksek ve hizli kapasite oldugunu
saptamiglardir. pH 8’de 30 °C de anerobik ortamda bu strainler folikasyon ile

maksimum renk giderimi gostermiglerdir. Civakloriir (HgCly) renk gideriminde
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inhibisyon etkisi gostermesine ragmen 10 mg/lt HQCl, konsantrasyonuna kadar

dekolarizasyon gostermistir.

Escherichia coli NO3 (Chang et al. 2000), Pseudomans luteola (Chang et al. 2001),
Aernomas hydrphila (Chen et al. 2003), Kurthia (Sani and Baneerje 1999) gibi
mikroorganizmalarin dekolarizasyonda kullanilabilecegini bildirmislerdir (Dawkar et al.

2008).

Psedomanas tiirlerinin boya gideriminde kullanilacagi reaktif boyalarin Hu tarafindan
1994°de bildirilmistir. Bunu takiben Bhaatt et al. (2005) di azo reaktif mavi boyasinda
icinde bulundugu dekolarizasyonda ortamda yeast ve glukoz bulundugunda

dekolarizasyon isleminin gergeklestigini saptamiglardir (Kalyani 2008).

Psedomanas sujlarmin anoksijensiz ph 6-7 30 °C 1 saat icerisinde Red BLI tekstil
boyasinda yaklasik %99 oraninda dekolarizasyon yaptig1 saptanilmistir. Dekolarizasyon
esnasinda bakteride amino prin N-demetilaz ve NADH —DCIP rediiktaz enziminin

onemli derecede aldigini ve bu enzimlerin dekolarizasyon rolii oldugunu saptamislardir

(Kalyani 2008).

Chen et al. (2003) yaptiklar1 ¢alismada Aeromonas hiydrophila bakterisinin pH 5,5 -
10,0 arasinda 20-35 °C’de anoksik kiiltiirlerinin dekolarizasyonunda aerobik kiiltiirlere
gore daha etkili oldugunu saptamislardir. Yeast extract, peptone gibi nitrojen
kaynaklarin bulunmasinin dekolarizasyon etkinliginin artmasini ancak nitrojen kaynagi
olarak glikozun organik asitleri donlismesi sonucunda ortam pH’sinin diismesi nedeni

oldugunda decolarizasyonu inhibe ettigini saptamislardir.
2.5.3. Alg Kiiltiirleri ile Dekolorizasyon
Baz1 algler birkag azo boyasini tek karbon ve nitrojen kaynag olarak kullanir. Ornegin;

Chlorela ve Osillatoria’ nin birgok tiirii azo boyalarini1 aromatik aminlere ve aromatik

aminlerin yam sira daha basit organik bilesikleri degrede edebilme yetenegindedir.
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Boylece alglerin dengeleme havuzlarinda aromatik aminleri tasimada rol oynayabilecegi

disiiniilmektedir (Banat et al. 1999).

Daneshvar vd.’ne (2006) gore yesil bir alg olan Cosmarium tiirlerini trifenil metan boya
olan malahit yesili dekolarizasyonnunda etkili oldugunu saptamislardir dekolarizasyon

ve boya konsantrasyonu arasinda decolarizasyon oldugu saptamustir.

2.5.4. Fungal Dekolorizasyon

Mikroorganizmalarla yapilan dekolorizasyon c¢alismalarinin ¢ogu beyaz giiriik¢iillere
olmaktadir ve bu grup organizmalar kompleks polimerik yapiya sahip olan lignini
mineralize etme yetenegindedirler. Lignini degrede eden beyaz c¢iirlik¢lil funguslar
aromatikleri genis Olciide degrede edebilirler ve bu 0Ozellik genel olarak lignin
peroksidaz (LiP), mangan peroksidaz (MnP) ve lakkaz gibi lignolitik enzimlerle iligkili
olup ekstraseliiler enzimler tarafindan katalizlenen reaksiyon oksidasyon reaksiyonudur

(Zee 2002).

Dogal substrat olmalarmmin yaninda beyaz ciiriikciiller ¢ok c¢esitli inat¢1 organik
Kirleticileri de mineralize etme yetenegindedir. Beyaz ¢iiriik¢iiller substrat spesifitesi
bakimindan diger biodegredatif bakterilerden ayrilirlar. Degredasyonda rol alan bu
enzimlerden LiP; veratil alkol gibi non-fenolik aromatik bilesiklerin oksidasyonunu
katalizler; MnP fenolik bilesikleri okside etme yetenegindedir ve lakkaz ise fenolik

substratlarin oksidasyonunu gerceklestirir.

Eaton et al. (1980) yaptiklart caligmada beyaz ¢iiriikkgiillerden Phanerochaete
chrysosporium ve Tinctoporia ile yaptiklar ilk ¢alismada olduk¢a net sonuglar elde
ettiklerinden dolayr o donemden itibaren Phanerochaete chysosporium azo boyasi
iceren rekalsitrat ksenobiyotik bilesiklerin degredasyonunu yapmak iizere cesitli

caligmalarda kullanilmustir.

Cripps et al.’e (1990) gore Polymeric B-411, Polymeric R-481 ve Polymeric Y- 606

boyalarmin P. chrysosporim ile degredasyonu sirasinda dekolorizasyonun ikincil
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metabolik aktiviteyle gerceklestigini, siirecin ¢ok yavas oldugunu ve dekolorizasyon
icin 8 giin gerektigini bildirmislerdir. Bagka bir ¢alismada yine P. chrysosporium' un
Orange II, Tropaeofin O, Congo Red, Azure B boyalarin1 degrede edebilme yetenegine
bakilmistir. Renk giderim siirecinin boyanin kompeksligine, besiyerindeki nitrojen
varligina ve lignolitik aktiviteye bagli oldugu gozlenmistir. Diisiik nitrojen varliginda 6
saatte %90 dekolorizasyon saglanirken nitrojen miktar: arttirildiginda 5 giin sonunda
%63-93 dekolorizasyon saglanabilmistir. Ayrica baska boyalarla da P. chrysosporium
aktivitesi denenmis ve bazi1 ¢alismalarda ligninaz aktivitesini arttirmak amaci ile besi

ortamina veratil alkol eklenmistir (Paszczynski and Crawford 1991).

Ortamda nitrojen miktar1 sinirlandirildiginda lignolitik aktivite artmakta dolayisiyla LiP
ve MnP dekolorizasyonda aktif gorev almaktadir (Prie vd. 1991). Lignolitik aktivitenin
ifadesi i¢in enzim kofaktoriiniin varligr ve ortam pH' 1 da 6nemli kriterlerdendir. pH
sadece biyosorpsiyon kapasitesini degil ayn1 zamanda boya sollisyonunun rengini ve
bazi boyalarin ¢oziiniirliigiinii de etkiler bu nedenle pH renk gideriminde oldukca etkili
bir faktordiir. Fu et al.’e (2000) gore boya soliisyonun baslangi¢ pH' sinin hem boya

molekiillerinin kimyasint hem de fungal biyomas gelisimini etkiledigini belirlemislerdir.

2.6. Dekolarizasyon Mekanizmalari

Yasayan hiicreler icin temel mekanizma biyodegredasyondur ¢iinkii yasayan
organizmalar lakkaz, mangan peroksidaz (MnP) ve lignin peroksidaz gibi (LiP) lignin
modifiye enzimleri lignini ve boyar maddeyi mineralize edebilmek ig¢in
sentezleyebilirler (Raghukumar et al. 1996).Yinede bu enzimlerin dekolorizasyona

katilimu tiirler arasinda farklilik gosterebilmektedir (Grigsby et al. 1992)

Ollikka et al.’e (1993) gore P. Chrysosporium’ da boyar maddenin dekolorizasyondan
sorumlu enzimin LiP oldugunu bildirmistir Azo bayalarinin, trifenilmetanin,
heterosiklik ve polimerik boyalarin dekolorizasyonunda LiP’mn temel rolii oynadigi
ancak bu boyalarin degredasyonunun baslamasinda MnP’a gereksinim duyulmadigini

bildirmislerdir.
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Young et al. (1997) azo boyalarini, indigo, antrokuinon, metal kompleks boyalarini da
iceren 8 sentetik boya ile yaptigi ¢alismada T. versicolorun MnP’in dekolorizasyonun
baslamasi icin gerekli olmadigini ancak ligninazin boyalarin %80’ ini oksidasyon ile

uzaklastirdigini1 gostermislerdir.

Zhang et al. (1999) yaptiklar1 ¢alismada manganperoksidaz (MnP)’in koton boyalarinin
dekolorizasyonunda tiirli belirlenemeyen c¢iiriik¢iil funguslarda 6nemli rol oynadigini
ancak lipitperoksidaz (LiP)’1n kesin rol oynadiginin belirlenemedigini sdylemislerdir. T
versicolor’ 1n temel ekstra seliiler enzimi lakkaz olmasinin nedeni antrakuinon, azo ve

indigo boyalariin dekolorizasyonunda lakkaz aktivitesi temel mekanizmadir.

Wong et al. (1999), Vasdev et al. (1995) Cyathus bulleri ile yaptiklar1 c¢aligmada
dekolorizasyonda lakkaz aktivitesinin maksimuma ulastigin1  saptamislardir.
Biyodegredasyona ek olarak biyoadsorbsiyon mekanizmasinda yasayan hiicreler ile

yapilan dekolorizasyon ¢aligmalarinda énemli rol oynar.

Mou et al. (1991) gére Myrothecium verrucaria’ y1 boya soliisyonu igine eklediginde ilk
5 dakikada boyanin %50’ sini uzaklastirdigimi ve yaklasik 10 saatte dengenin
kuruldugunu gdéstermistir. Bu adsorbsiyonun ¢ok hizli oldugunu gostermektedir. Hiicre
renginin boya molekiiliine bagli olarak 1 haftalik periyotta veya daha uzun siirede

zamanla degrede oldugunu belirlemislerdir.

Knapp et al.’e (1995) gore adsorbsiyon ile renk gideriminin sinirli oldugunu (genellikle
%50 den az) bildirmistir. Benito et al.’e (1995) gore de T. versicolor ile yaptiklar

calismada bu oranin %5-10 ile sinirli oldugunu belirtmislerdir.

Mineralli vd. (1996) Aspergillus niger ile yaptiklart c¢aligmada absorblanan renk
yiizdesinin %10-25 arasinda degistigini gostermislerdir. Boussaid’a (1995) gore
Sagenomella striatispora’nin ortamdaki renk gideriminin %74 oraninda ger¢eklestigini

ancak bunun %12 sinin renk adsorbsiyonu ile ger¢eklestigini bildirmislerdir.
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Rhizopus oryzae biomas: ile reaktif Birillant red kullanarak yaptiklar1 c¢alismayla
adsorbsiyon olayinin combine bir mekanizma oldugu (Freundlich ve Langmuir izoterm
model) saptamiglardir. Brahimi et al. (1992) sonikasyona tabi tuttuklar1 hiicreleri 28 ile
24 saat 3 boya soliisyonunda denemisler ve yaklasik 1 saat icinde ayni1 miktarda ayni
miktarda boyayr absorbladigini fakat 24 saat boya adsorbsiyonunun arttigini

saptamislardir.

2.7. Boyalar

2.7.1. Boyalari Siniflandirilmasi

Boyar maddeler genellikle iki ana bilesenden olusan kii¢iik molekiillerdir. Ilk bilesen
rengi veren kromofor, ikinci bilesen boyayr iplige baglayan fonksiyonel gruptur.
Literatiirde kimyasal yapisina gore veya uygulandigi ipligin tipine gore siiflandiriimig
yiizlerce cesit boya mevcuttur. Boyalar, genellikle sentetik orijinli aromatik kompleks
molekiiler yapida olup biyodegredasyonlar1 olduk¢a zordur. Mishra and Tripathy (1993)

tarafindan ti¢ sinifa ayrilmislardir.

1-Anyonik =Direk boyalar, asit ve reaktif boyalar
2- Katyonik =Temel boyalar
3- Noniyonik= Dispere boyalar

Anyonik ve noniyonik boyalardaki kromoforlar cogunlukla azo gruplu yada antrakuinon
tiptedirler. Antrakuinon temelli boyalarin aromatik yapilar1 ve atik sularda uzun siire
renklerini koruma ozelliklerinden dolayr degredasyonlar1 zordur. Temel boyalar ise
parlak olup diisiik konsantrasyonlarda bile goriilebilirler. Tiim bu boyalar i¢inde en ¢ok

kullanilanlar1 azo boyalardir (Allen 1971).
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2.7.2. Boyalarin Biyolojik Sistemler Uzerine Etkisi

Atik suyun igerdigi ¢6ziinmiis organik maddeler, toksik maddeler (agir metaller ve fenol
tiiri bilesikler), azotlu ve fosforlu maddeler ise suyun kimyasal 6zelligini etkileyen

maddelerdir (Akpinar 1998).

Ozellikle tekstil, kozmetik, boya kagit, deri, gida, plastik vs. gibi bir¢ok endiistriyel atik
sularin neden oldugu organik (proteinler, karbonhidratlar, yag, gres, siirfektanlar,
fenoller, pestisidler, klorlu bilesikler vb.), inorganik (krom, ¢inko, kursun, nikel, bakir,
arsenik, civa, antimon, kadmiyum vb.) ve ¢esitli boyar madde kirlilikleri insan sagligini

ve ekolojik dengeyi tehdit etmektedir.

Yaklasik olarak 10.000 farkli ticari boyar madde ve pigment mevcut olup, diinya
capinda 7x10° ton/yil iizerinde boyar madde ve pigment iiretilmektedir. Bu boyar
maddelerin yaklasik %10-15"nin atik sulara birakildig1 tahmin edilmektedir (Papic et al.
2004).

Tekstil boyasi igeren atiklar genellikle dogal su kaynaklarina bosaltilmaktadir (Meehan
et al. 2000). 10.000’i askin farkli boya giniimiizde ticari olarak 7x10° ton/m®
tretilmekte ve boya ilaglarinin % 5-10’u endiistriyel atik olarak kaybedilmektedir

(Wong et al. 1999).

Boya ve boya ilaglar tekstil, kozmetik, farmasotik ve deri endiistrisinde kullanilmasina
ragmen en fazla atik tekstil endiistrisinden kaynaklanmaktadir. Mikroorganizmalarla
degredasyon da bazi problemler olsa da bioremediasyon hala sorunun giderilmesinde en

etkili metottur (Mc Kay G. 1979).

Atik olarak ¢evrede bulunan boya maddelerinin ¢ogunun toksik ve genotoksik etkiye
sahip oldugu bazi ¢aligsmalarda bildirilmistir (Walthall WK et al. 199), Al Sabti et al.
2000, Hu TL and Wu 2001). Bunun yani sira boya maddesinin suya verilmesi ile su
renklenmekte, bunun sonucunda ise gol ve nehirlere glin 1518inin penetrasyonu

azalmaktadir ki bu nedenle dogal su kaynaklarinda hem fotosentetik aktivite hem de
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¢Oziinmiis oksijen miktar1 azalmaktadir. Dolayisi ile su ortaminda anaerobik bir ortam
olugmakta ve bu ortam aerobik organizmalarin yasamasina da engel olmaktadir (Banat

et al. 1996).

Bunun i¢in aktif karbon adsorpsiyonu, kimyasal oksidasyon, ters osmoz, koagiilasyon,

flokiilasyon, ve biyolojik iglemler gibi ¢esitli yontemler kullanilmaktadir.
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3. MATERYAL ve METOD

3.1. MATERYAL

3.1.1. Kullamilan Besiyerleri

3.1.1.1. %5 Deniz Suyu (SW) (g/l)

NaBr.o....oooooviiiiiiii 0,13 ¢g
HNaCOs.......cooeveviiiinnnn 0,033 g
KCL.ooi 1,0g
CaClyu.eeiiii 0,145 ¢g
MQgSO4.7H20.....coiienea. 9,898 g
MgCl2.6H20.........cooeeena. 6913 g
NaCl..ooooviiiiiiiii, 39¢g
Yeast Ekstrakt................... 10g
Agar......oooiiiiiiiiiii, 20g

Distile su ile 1 litreye tamamlanmis pH 7’ye ayarlanmustir. 121 °C’de 15 dakika
otoklavlanarak steril edilmistir (Rodriguez-Valera 1985).

3.1.1.2. %10 Deniz Suyu (SW) (g/l)

NaBr..........oooo 0,26 g
HNaCOs.......ccoviiiinn.n. 0,067 g
KCL.o 20¢g
CaCly..oviiiiiiiiiie, 0,289 g
MgSO4.7HO....oeia, 19,797 g
MgCl2.6H20.........cooeeeain. 13,827 g
NaClo..oooviiiiiii, 78 g
Yeast Ekstrakt................... 0,2¢g
Agar.......oooiiiiiiiiii 20g
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Distile su ile 1 litreye tamamlanip pH 7’ye ayarlanmis 121 °C’de 15 dakika
otoklavlanarak steril edilmistir (Rodriguez-Valera 1985).

3.1.1.3. %15 Deniz Suyu (SW) (g/1)

NaBr.o....oooooviiiii.. 0,39 ¢
HNaCOs.......cooveeiinnn. 0,1g
KCLoooiiiiiii 30g
CaCly..oviiiiiiiiiii 0,434 ¢
MQgSO4.7H20.....coiienea. 29,695 g
MgCl,.6H,0.........coeeeee 20,74 g
NaCl..ooooeiiiiiiii, 117 ¢
Yeast Ekstrakt................... 30g
Agar.......oooiiiiiiiiii, 20g

Distile su ile 1 litreye tamamlamip pH 7’ye ayarlanmig 121 °C’de 15 dakika
otoklavlanarak steril edilmistir (Rodriguez-Valera 1985).

3.1.1.4. %20 Deniz Suyu (SW) (g/l)

NaBr......oooooooiiiiii, 0,52 ¢g
HNaCOs.......covveeiinenn. 0,134 ¢
KCLoioii 40¢g
CaCly..oiiiiiiiiiiii, 0,578 g
MgSO4.7H20. ... 39,594 g
MgCl.6H20.........coeeenn 27,654 g
NaClo..oooviiiiiii, 156 g
Yeast Ekstrakt................... 4,0¢g
Agar........oooiiiiiiiiii 20g

Distile su ile 1 litreye tamamlamip pH 7’ye ayarlanmis 121 °C’de 15 dakika
otoklavlanarak steril edilmistir (Rodriguez-Valera 1985).
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3.1.1.5. %25 Deniz Suyu (SW) (g/l)

NaBr.......ooooviiiiiii 0,65¢g
HNaCOs.......cooeveiiiiiiinn 0,167 g
KClL.oooo S5¢g
CaCly..eeiiiii 0,723 g
MQgSO4.7H20.....coeineea.. 49,492 g
MgCl2.6H20.......coooeiintn 34,567 g
NaCl..oooooiiiiiiiiin 195¢
Yeast Ekstrakt................... 50¢g
Agar.......oooiiiiiiiii 20g

Distile su ile 1 litreye tamamlanip pH 7’ye ayarlanmis 121 °C’de 15 dakika
otoklavlanarak steril edilmistir (Rodriguez-Valera 1985).

3.1.1.6. %30 Deniz Suyu (SW) (g/l)

NaBr.o....oooooviiiiiiin. 0,78 g
HNaCOs......ceovviiiinn. 02¢g
KCLuiiiii 6,0 g
CaCly..eeiiiii 0,868 g
MQgSO4.7H20. ... 59,39 ¢
MgCl2.6H20.........cooeeena. 4148 g
NaCl...oooovviiiiiii, 234 ¢
Yeast Ekstrakt................... 6,0 g
Agar......oooiiiiiiiii 20g

Distile su ile 1 litreye tamamlamip pH 7’ye ayarlanmis 121 °C’de 15 dakika
otoklavlanarak steril edilmistir (Rodriguez-Valera 1985).
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3.1.1.7. Kazein Besiyeri

CaCl.2HO. v 0,2¢g
KCLoooi, 20g
Yeast Ekstrat..................... 50¢g
Sodyum tri- sitrat................ 3090
Kazein..............oooiiiiin 20¢g
MgCl2.6H20........ccooeeea. 20g
NaCl..oooooiiiiiiiii, 250 g
Agar.......oooiiiiiiiiii 20g

Distile su ile 1 litreye tamamlanip pH 7’ye ayarlanmis 121 °C’de 15 dakika
otoklavlanarak steril edilmistir (Bese 1974, Harley and Prescott 1993, Gonzales et al.
1978, Oren et al. 2002, Norris and Ribbons 1971).

3.1.1.8. Tween 80 Besiyeri

CaCl2.2H0...eee 10g
KClLoo 20g
Tween 80.......ccevvvveiniinnni. 1.,0g
Maya 0zitl..........ooveeennn. 5¢g
Sodyum tri- sitrat................ 3g
MgSO4.7H0. ...t 20¢g
Agar.......oooiiiiiiiiiii 20g
NaCl...oooovviiiiii, 250 g
Agar........ocoiiiiiiiii 20g

Distile su ile 1 litreye tamamlamip pH 7’ye ayarlanmis 121 °C’de 15 dakika
otoklavlanarak steril edilmistir (Norris and Ribbons 1971).
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3.1.1.9. Seliiloz Besiyeri

CaCl.2H0. v 0,2g
KCloooi, 2¢g
MgCl2.6H20.........cooeeeaen. 20¢g
Kazamino asit..................... lg
Maya 0zitll..........ccvvvennnn. lg
Karboksi metil seliiloz............ 2¢g
NaCl..ooooiiiiiii, 250 g
Agar.......oooiiiiiiii 20g

Distile su ile 1 litre tamalanmig ve besiyeri i¢ine karboksimetil seliiloz ilave edilerek
kaynatilmistir Karboksimetil seliiloz ¢oziindiikten sonra besiyerinin pH’st 7’e
ayarlanmug 121 °C’de 15 dakika otoklavlanarak steril edilmistir ((Harley and Prescott
1993).

3.1.1.10. indol Besiyeri

CaCl.2H0...eeveieea 0,2¢g
KCLoooi 2g
Tripton........cooevvviiiiin.n. 10g
MgCl,.6H,0.......cevinee 20g
NaCl..oooooiiiiiiiii, 250g
Agar.......oooiiiiiiiiiii 20g

Distile su ile 1 litre tamamlanip besiyerinin pH’s1 7.0’ye ayarlanmis ve 121°C’de 15

dakika otoklavnarak steril edilmistir (Harley and Prescott 1993).
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3.1.1.11. Jelatin Besiyeri

CaCl.2H0...eeeeiea, 02¢g
KClLooioiii 2g
Yeast Ekstrat.................. 5¢g
Tripton.......ccovevvivinninnnnnn. S5¢g
Jelatin................ooooiis 20g
MgCl,.6H,0.................. 20g
NaCl...ooooiiiiiiiii 250 g
Agar.......oooiiiiiiiiii 20¢g

Distile su ile 1 litre tamamlanmistir. Besiyerinin pH degeri 7°ye olarak hazirlanmis ve
hazirlanan besiyeri 121°C, 1.06 atm. basingta, 15 dak. steril edilmistir (Bese 1974,
Harley and Prescott 1993, Gonzales et al. 1978).

3.1.1.12. Nisasta Iceren Brown (1963) Besi Yeri

Maya Oziitii................... 5¢g
CeHsNazO7 5,5H20......... 3g
MgSO4 7H,0................ 20¢g
KCL.ooo 2g
Nisasta.......oovvvvveiniinnnn. 10g
Agar........ooiiiiiiiiiii 20

Miktarlar 1 litre distile su igin verilmistir. Ortama NaCl, %15, olacak sekilde ilave
edilmistir. Besi yerinin pH degeri 7.00 olarak 1 M HCI veya 0,5 M NaOH ile
ayarlanmig ve hazirlanan ¢ozelti 121° C, 1.06 atm basingta, 15 dak. steril edilmistir.
Nisasta iceren kati Brown (1963) besi yeri hazirlamak i¢in ortama 20 g/L agar ilave

edilmistir (Amoozegar et al. 2003).
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3.1.1.13. Skim-Milk (Yagsiz Siit Tozu) iceren Besiyeri

Glkoz......ovvviiiiiii, lg
Pepton.........cooovviiiia. 2g
Yeast Ekstrat..................... S5¢g
KoHPOg4..o.oeii lg
MgSO4 7TH20. ..o 02¢g
Yagsiz siit tozu................... 5¢
Agar.......oooiiiiiiiii 20g

Miktarlar 1 litre distile su i¢in verilmistir. NaCl degerleri % 15 olacak sekilde
hesaplanmistir. Besiyerinin pH 7.00 degeri 0,5 M HCI ile saglanmistir. Hazirlanan
cozelti 121° C, 1.06 atm. basingta, 15 dak. steril edilmistir. Yagsiz siit tozu ve glikoz
121°C’ de, 1.06 atmosfer basingta, 5 dak. steril edilmistir. Ayr1 olarak steril edilen
cozelti, yagsiz siit tozu ve glikoz 45-50°C’ ye kadar sogutulmus bazal ortama aseptik
kosullarda ilave edilip iyice calkalanmistir. Yagsiz siit tozu iceren kati Brown (1963)

besi yeri hazirlamak i¢in ortama 20 g/L agar ilave edilmistir (Denizci vd. 2003).

3.1.1.14. Birchwood Ksilan iceren Brown (1963) Besiyeri

Yeast Ekstrat.................... 5¢g
CeHsNazO7 5,5H,0............ 39
MgSO,*7H20........c........ 20g
KCLooo 2g
Birchwood Ksilan.............. 10g
Agar.......oooiiiiiiiiii, 20¢g

Miktarlar 1 litre distile su icin verilmistir. NaCl degerleri %15 olacak sekilde
hesaplanmistir. Besi yerinin pH degeri 7.00 olarak tespit edilmis ve hazirlanan ¢ozelti
121°C, 1.06 atm. basingta, 15 dak. steril edilmistir. Birchwood ksilan i¢eren kat1i Brown
(1963) besi yeri hazirlamak i¢in ortama 20 g/L agar ilave edilmelidir. Ortam igerikleri
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distile suda ¢oziildiikten sonra, ksilanin homojen olarak dagilmasini saglamak amaciyla

2 dak. boyunca sonikatérde homojenize edilmistir (Gessesse and Gashe 1997).

3.1.1.15. Seker Testleri icin Kullanilan Besiyeri

NaBr.o....oooooviiiii.. 0,65¢
HNaCOs.......cooveeiinnn. 0,167 g
KCLoooiiiiiii 5¢g
CaCly..oviiiiiiiiiii 0,723 g
MQgSO4.7H20.....coiienea. 49,492 g
MgCl,.6H,0.........coeeeee 34,567 g
NaCl..ooooeiiiiiiii, 195¢
Seker.....coovviiiiiiiiii S5¢g

Distile su ile 1 litreye tamamlanip pH 7’ye ayarlanmistir %25 SW besiyerine fruktoz,
maltoz, mannitol, sukroz, galaktoz ve raffinoz son konsantrasyonu 5 g/1 olacak sekilde
filtreden gecirilmis ve besiyerine eklenilmis ve 121 °C’de 15 dakika otoklavlanarak

steril edilmistir (Rodriguez-Valera 1985).

3.1.2. Cahismada Kullanilan Cozeltiler, Ayiraclar ve Boyalar

3.1.2.1. TAE 50X (bir litre icin)

TrisS base.....couvveiiiiiiiiiiiiii 242 g
Asetik asit..........ooooiiiiiii 57,1 ml
EDTA(O.5SMpPHS8)..eiviiiiiiiiiie, 100 ml

Distile su ile 1 litreye tamamlanir, pH 8’e¢ ayarlanarak oda sicakliginda saklanir
(Sambrook et al. 1989).
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3.1.2.2. Yag Asidi Analizi Soliisyonlari

Reagent I (Saponifikasyon ayiraci)

Sodyum Hidroksit(ACS)................... 45 ¢
Metanol (HPLC saflikta)................... 150 ml
Deionize Distile Su..............c.cooiii 150 ml

Reagent II (Metilasyon ayiraci)

6.00 N Hidroklorik Asit..................... 325 ml
Metanol (HPLC saflikta).................... 275 ml

Reagent 111 (Ekstraksiyon ayiraci)

Heksan (HPLC saflikta)..................... 200 ml
Metiltert-butyl eter (HPLC saflikta)........ 200 ml

Reagent VI (Yikama)
Sodyum Hidroksit (ACS)................... 10,8 g
Deionize Distile Su..............cooeenan 900 ml

NaCl: 40 g ACS NaCl 100 ml deionize suda ¢oziilmiis, yeterli ¢okelme olmayan
durumlarda damlatilir (Telefoncu 2003).

3.1.2.3. Kovaks Ayiraci

Paradimetil aminobenzaldehit......5 g

Izoamilalkol............ccevevinn., 75 ml

Hidroklorik asit..........cccooeee.. ... 25 ml
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Once aldehit alkolde eritilmis sonra yavas yavas asit ilave edilmistir (Harley and

Prescott 1993).

3.1.2.4. Para- aminodimetilanilin monohidroklorid Ayiraci

Para- aminodimetilanilin monohidroklorid....... lg

Distile SU...oviiiii 100 ml

Para- aminodimetilanilin monohidroklorid distile su igerisinde iyice ¢oziilmiistiir.

3.1.2.5. Kongo Kirmizis1 Cozeltisi

Kongo kirmizst........... 0,1g
Distile su.................. 100 ml

Kongo kirmizis1 distile su igerisinde iyice ¢oziildiikten sonra seliilloz hidroliz

deneylerinde kullanilmistir (Harley and Prescott 1993).

3.1.2.6. Lanaset Brown B Cozeltisi

Lanaset Brown B............... 0,006 g
NaCl....ooooiiiiiii, 9,75 ¢
Distile su.........oooeieini. 50 ml

Ilk énce 9,75 g tuzun iizerine 45 ml distle su ilave edilerek 121 °C’de 15 dakika
otoklavnarak steril edilmistir. Sonra steril tiipde 0,006 g Lanaset Brown boyast ve 5 ml

steril distile su ile ¢oziilerek tuzlu-su ¢ozeltisine ilave edilmistir.

3.1.2.7. Lanaset Navy R Cozeltisi

Lanaset Navy R............... 0,006 g
NaClo.o.oooiiiiiiii, 9,75 g
Distile su.............coeoeee. 50 ml
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Ik 6nce 9,75 g tuz’un iizerine 45 ml distle su ilave edilerek 121 °C’de 15 dakika
otoklavnarak steril edilmistir. Sonra steril tiipde 0,006 g Lanaset Navy R ve 5 ml steril

distile su ile ¢ozilerek tuzlu-su ¢ozeltisine ilave edilmistir.

3.1.2.8. Durdurma Soliisyonu

HoOoooo 50 ul

3M Na-asetat....ph:5.2.................. 20 pul
100mM Nay- EDTA....Ph:8.0......... 20 pl
20mg/ml glikojen...............ccoeeents 10 pl

3.1.2.9. Boyalar

Renk giderimi ¢aligmada kullanilan Lanaset Brown B ve Lanaset Navy R boyarinin

temel Ozellikleri ¢izelge 3.1°de verilmistir.

Cizelge 3.1 Lanaset Brown B ve Lanaset Navy R boyarinin temel 6zellikleri

Uretim Ismi LANASET BROWNBE LANASETNAVY R

Diger Ismi Muxture of azo metal complex dves | Mmxture of azo metal complex dves
CAS No. 32587-68-3 CAS No:64611-73-0

Kimyasal % 15-20 Oranmdas Formiil:C3;Hy3CrNsO5 Na

Formiilii Disodium[3-[(4,5-dihydro-3- %15-24 oraminda

C. I. Acid Blue 317
Chromate, bis [1-[(2-hvdroxv-4-

methvl-3-oxo-1-phenvl-1H-pvrazol-
4-vl)azo]-4-hvdroxy
benzenesulphonato(3-)][1-[[2-
hyvdroxv-3>-(phenvlazo)phenvl]azo]-
2-naphtholato(2-)|chromate(2-)

nitrophenyl) The pre] 2

naphthalenolato],sodium

Chromate, his  [1-[(2-hvdroxv-4-
nitrophenvl) The pre] 2-
CAS No. 70236-60-1 naphthalenato],sodium2-Naphthalenol,
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Cizelge 3.1 (Devam) Lanaset Brown B ve Lanaset Navy R boyarinin temel 6zellikleri

Kimyasal

Formiilii

30-40 % oranmda
Disodium [2.4-dihydro-4-[(2-
hvdroxv-3-ni trophenvl)azo]-5-
zol-3-
onato{2-)][3-hvdroxv-4-[(2-hvdroxv

-l-naphthvl)azo]-7-

methvl-2-phenvl-3H-pyra

nitronaphthalene-1-su lphonato({3-)]
chromate(2-)

1-[(2-hvdroxy-4-nitrophenyl) The pre] -,
hemichromium I:Dmplex_.

monosodinmsalt

Chromate, bis [I-[(2 - hwvdroxv-4-
nitrophenvl) The  pre] - 2-
naphthalenolato]sodium

[1-[(2-hvdroxv-4-
nitrophenvl) The pre] - 2-naphthalenato]

Chromate, bis
- and sodium

2-Naphthalenol, 1-[(2-hvdroxy-4-
nitrophenvl) The pre] -, hemichromium
complex, monosodium salt
% 1-5 Asid Blue 225

NHz

HO3S

Ha Ha

ClHzC- (l‘.IH NHzC T
o
o
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3.2. METOD

3.2.1. Bakteriler

Bu c¢alismada kullanilan Izmir Camalti Tuzlasi’ndan izole edilmis 6 adet halofilik
prokaryotik mikroorganizma Prof. Dr. Kiymet Giiven (Eskisehir Anadolu Universitesi)

tarafindan temin edilmistir.

3.2.2. Geleneksel Idendifikasyon

3.2.2.1. Gram Boyama

Asirt derecede halofilik mikroorganizmalarin gram boyamasi Dussault (1955)’e gore
yapilmistir. Modifiye edilmis bu boyama yonteminde, lam iizerine yayilan 6rnek once
%2’lik asetik asit ile 5 dakika muamele edilerek fiksasyon islemi gerceklestirilmistir.
Bundan sonra %0,25’lik kristal viole ile 3 dakika boyanmis, lugol ile 1 dakika, alkol ile
10 saniye ve son olarak da safranin ile 1 dakika boyanmistir. Ara yikama islemleri i¢in
%25°1ik NacCl ¢ozeltisi kullanilmistir.

(www.microbiol.unimelb.edu.au/staff/mds/HaloHandbook).

3.2.2.2. izolatlarin Fiziksel Isteklerinin Belirlenmesi

izolatlarin Optimum Biiyiime icin Thtiya¢ Duydugu pH Degerinin Belirlenmesi
Izolatlar pH’s1 5, 7, 9 ve 11°¢ ayarlanmis %25 SW besiyerlerine ekildikten sonra 37 °C

etiivde inkiibe edilmistir. Inkiibasyon sonrasinda her bir izolatin farkli pH’lardaki

gelisme durumu belirlenmistir (Tindall 1992, Anton et al. 2002).
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izolatlarin Optimum Biiyiime icin Thtiyac Duydugu Sicakligin Belirlenmesi

Izolatlar %25 SW agar besiyerlerine ekildikten sonra 25 °C, 30 °C, 37 °C, 45 °C ve 55
°C’lik etiivlerde inkiibe edilmistir. Inkiibasyon sonrasinda her bir izolatin farkli

sicakliklardaki gelisme durumlart belirlenmistir (Anton et al. 2002).

izolatlarin Optimum Biiyiime i¢in Thtiya¢c Duydugu NaCl Miktariin Belirlenmesi

Izolatlar %35, %10, %15, %20, %25 ve %30’luk NaCl igeren besiyerlerine ekilmis ve 37

°C’de inkiibasyon sonrasi gelisme durumlari incelenmistir (Anton et al. 2002).

3.2.2.3. Biyokimyasal Testler

izolatlarin Farkh Karbon ve Seker Kaynaklarim Kullanma Durumunun

Belirlenmesi

Izolatlarin farkli karbon ve seker kaynaklarini kullanabilme yeteneklerinin ortaya
konmasi amaciyla %25 SW besiyerine fruktoz, maltoz, mannitol, siikroz, galaktoz ve
raffinoz son konsantrasyonu 5 g/l olacak sekilde eklenerek inkiibasyon sonrasi renk
degisimleri kontrol edilmistir (Tindall 1992, Anton et al. 2002).

Jelatin Hidrolizi

Kiiltiirlere jelatinli besiyerine ekimleri yapilarak 40 °C’de 7 giin etiivde bekletilmistir.
Kolonilerin etrafinda belirgin zonlarin goriilmesi pozitif jelatin hidrolizi olarak
degerlendirilmistir (Bese 1974, Harley and Prescott 1993, Gonzales et al. 1978).

Katalaz Testi

%25’lik SW besiyerinde gelisen koloniler iizerine birka¢ damla %3 H,0O, erigi

damlatilmistir. Besiyeri iizerine gaz kabarciklarinin meydana gelmesi pozitif katalaz
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reaksiyonu, gaz kabarciklarimin gézlenmemesi ise negatif katalaz reaksiyonunu olarak

degerlendirilmistir (Harlet and Prescott 1993).

Kazein Hidrolizi

Kazein besiyerine ekilen bakteriler 7 giin etiivde beklendikten sonra petri kutular1 siyah
bir zemin {izerinde incelenmistir. Ureme bolgelerinin etrafindaki seffaf bolgeler kazein
pozitif degerlenmistir (Bese 1974, Harley and Prescott 1993, Gonzales et al. 1978, Oren
et al. 2002, Norris and Ribbns 1971).

Oksidaz Testi

%25 SW besiyerinde gelisen kolonilerden 6ze ile bakteriler alinarak para-
aminodimetilanilin monohidroklorid ayiraci dokiilmiis olan filtre kagidi {izerine
stiriilmiistiir. 5-10 saniye icinde mor rengin meydana gelmesi pozitif sonu¢ olarak

degerlendirilmistir (Harley and Prescott 1993).

Tween 80 Hidrolizi

Kiiltiirler 6ze yardimiyla Tween 80 besiyerine ekim yapilmistir. 40 °C’de 30 giin etlivde
beklendikten sonra koloniler etrafindaki seffaf zonlar incelenmistir. Ureme bdlgelerinin
etrafindaki seffaf bolgeler Tween 80 pozitif olarak degerlendirilmistir (Norris and
Ribbons 1971).

DNaz Testi
Kiiltiirlerin, steril DNaz agar besiyerine azaltma yontemi ile ekimleri yapilarak 40 °C’de
7 gilin etiivde beklemistir. Bu siire sonunda iizerine 1N HCI dokiilmiistiir ve kolonilerin

etrafinda berrak bir bolge gézlenmesi, DNaz pozitif olarak degerlenmistir (Harley and

Prescott 1993).
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indol Testi

Kiiltiirler tripton besiyerine ekim yapilarak, aseptik kosullarda inkiibe edilerek 40 °C’ 7
giin etiivde bekletilmistir. Bu siire sonunda tiiplere 0,5 ml kovaks ayiraci ilave
edildikten sonra kirmizi renk olusumu indol iiretimi igin pozitif bir sonu¢ olarak

degerlendirilmistir (Harley and Prescott 1993).
3.2.2.4. Antibiyotiklere Duyarhhk Testi

Izolatlarin farkl1 antibiyotiklere kars1 hassasiyetlerinin ortaya konmasi amaciyla Kirby-
Bauer disk diffiizyon testi ile yapilmustir. izolatlar %25 SW besiyerine Kkiiltiirlerin
yayma ekimleri yapildiktan sonra agar yiizeyine Ampiciline AM-10 (B1io-Disk),
Chloramphenicol C-30 (Bioanalyse), Trimethoprim Sulfamethoxazole SXT-25
(Bioanalyse), Erythromycin E-15 (Bio-Disk), Bacitracin 10 (Bioanalyse), Ciprofloxacin
CIP-5 (Bioanalyse), Penicillin-G (Himedia), Novabiocin NV 30 (Bioanalyse),
Neomycin N-30 (Bioanalyse), Ofloxacin OF (Himedia), Rifampin RAS (Bioanalyse )
diskleri konarak petriler 37 °C’de inkiibasyona birakilmislardir. inkiibasyon sonrasi
antibiyotik diskleri etrafindaki inhibisyon zonlarinin varligi kontrol edilerek mm olarak
Ol¢iilmiistiir (Oren 1999, Anton 2002).

3.2.3. Enzim Testleri
3.2.3.1. Nisasta Hidrolizi

[zolatlar nisasta iceren Brown (1963) besiyerine nokta seklinde ekim yapilarak 7 giin 37
OC etiivde bekletilmistir. Nisasta iceren kat1 besiyerine inokiile edilen amilaz {ireticisi
izolatlar 0,3% 1,-0,6% KI soliisyonu ile boyanmistir. Yapilan test sonrasinda
kahverengiye boyanan besiyeri iizerinde izolatlarin nisastayr parcaladigi bolgeler
renksiz olarak kalmigtir. Renksiz ve seffaf olarak gbéze carpan koloni etrafindaki
bolgelere bakarak nisastanin parcalandigina ve koloniyi olusturan izolatlarin amilaz

enzimi iirettigine karar verilmistir (Amoozegar et al. 2003).
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3.2.3.2. Seliiloz Hidrolizi

Kiiltiirler seliiloz besiyeri i¢ine halka seklinde ekim yapilarak 37 °C’de 30 giin etiivde
bekletilmistir. Sonra seliiloz besiyerinde iiremis kiiltiirler %0,1°lik Kongo kirmizisi
¢ozeltisi ile 30 dk boyandiktan sonra 1 M’lik NaCl ¢ozeltisi ile yikanmistir. Bakteri
ekilen bolgenin etrafindaki berrak ve renksiz bir bolge seliiloz hidrolizini gostermistir

(Harley and Prescott 1993).
3.2.3.3. Proteaz Hidrolizi

Skim-Milk (Yagsiz Siit Tozu) Igeren besiyerine kiiltiirlere ekilmistir ve 7 giin 37 °C’de
etiivde inkiibe edilmistir. Kiiltlirlerin etrafinda belirlenen seffaf zonlar pozitif olarak

belirlenmistir (Denizci vd. 2003).
3.2.3.4. Birchwood Ksilan Hidrolizi

Birchwood Ksilan igeren Brown (1963) Besi Yerine ekim yapilan izolatlar 7 giin 37
%C’de etiivde inkiibe edilmistir ve %0,1 Kongo Kirmuzisi ile boyanmistir. Kirmiziya
boyanan besiyeri lizerinde izolatlarin Ksilani pargaladigi bolge renksiz olarak kalmis ve

pozitif olarak degerlendirilmistir (Gessesse and Gashe 1997).
3.2.4 Molekiiler idendifikasyon
3.2.4.1. Yag Asidi Analizi

Bacteria iiyesi oldugu belirlenen izolatlar yag asidi metil esterlerinin (FAME) analizi
icin isleme alinmistir. Bu amagla, {retici firmanin tavsiye ettigi sekilde ve bazi
modifikasyonlarla yontem uygulanmistir. Test edilecek halofilik mikroorganizmalar
%25’lik sivi SW besiyerinde 37 %C’de calkalmali etiivde 5 giin gelistirilmistir.
Gelistirilen izolatlardan yag asidi analizi i¢in falkon tiiplerinde 10 dk 6.500 rpm’de
satrifiij edilmis ve steril bir tipe 50 mg tartilmistir. Tartilan her bir izolat
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saponifikasyon, metilasyon ve ekstraksiyon basamaklarindan sonra yag asitleri elde

edilerek standart suslar ile kiyaslanarak identifikasyon ¢aligmalari tamamlanmustir.

Islem basamaklar1 maddeler halinde verilecek olursa;

Saponifikasyon: 1 ml Reagent I’den aktarilip 5-10 defa vorteksle karistirilip 5 dakika
100 °C ‘de bekletilmis tekrar 5-10 defa vortekslenerek 100 °C’de 25 dakika bekletilerek

hemen sogutulmustur.

Metilasyon: 2 ml Reagent Il ilave edilerek 5-10 dakika vortekslenmis 80 °C ‘de 10

dakika bekletilmis ve hemen sogutulmustur.

Ekstraksiyon: 1,25 ml Reagent Il ilave edilerek 10 dakika yatay karistiricida

karistirilarak alt faz uzaklastirilmistir.

Yikama: 3 ml Reagent 1V ilave edilerek yatay karistiricida karistirilmistir ve iist fazin

2/3°1 yag asidi analizi i¢in alinmistir.

3.2.4.2. 16S rRNA Geni Amplifikasyonu icin izolatlardan DNA Ekstraksiyonu

Calismada Camalti Tuzlasi’'ndan izole edilen mikroorganizmalarin 16S rRNA geni
amplifikasyonlar1 i¢in agar ortami lizerinde gelistirilmis olan kiiltiirden tek koloni
alinarak 200 pl steril distile su i¢inde ya da 200 pl siv1 kiiltiir 12.000 rpm’de 10 dakika
santrifiij edildikten sonra olusan pelet 200 pl steril distile su iginde resiispanse
edildikten sonra tiipler 10 dakika kaynar su banyosunda bekletilmislerdir. 12.000
rpm’de 10 dakika santrifiijiin ardindan siipernatant kismi1 yeni bir steril tiibe aktarilarak,
PCR igin buradan 3-5 pl template olarak kullanilmak iizere, -20 °C’de muhafaza
edilmislerdir (Anton et al. 1999, Dyall-Smith 2004).
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3.2.4.3. 16S rRNA Geninin Polimeraz Zincir Reaksiyonu (PCR) ile Amplifikasyonu

Camalt1 tuzlasindan izole edilen Bacteria spesifik primerler kullanilarak, bunlarin 16S
rRNA genlerinin polimeraz zincir reaksiyonu ile amplifikasyonu yapilmistir. Bu amacla
25 pl hacimde son hacimde 1 pl primerler, 1-3 pl template DNA, 20-22 ul PCR Mix
(10X PCR buffer (MgCl; igermeyen), MgCl, (1.5mM), dNTP Mix (10mM)), 1 unite

Taq DNA polimeraz enzimi olacak sekilde reaksiyonlar kurulmustur.

27F (5> AGA GTT TGA TCA TGG CTC AG-3")

1492R (5> GGT TAC CTT GTT ACG ACT T-3’) dizilimi primer kullanilmistir.
Reaksiyonlar i¢in Techgene (Techne) cihazi kullanilmistir.
Bacteria tiyelerinin 16S rRNA genlerinin amplifikasyonlar1 i¢in uygulana reaksiyon

sartlar1 agagidaki gibidir;

94 °C 3 dakika (Denatiirasyon)

94 °C 30 saniye

50°C 1 dakika 30 Déngii
72°C 1 dakika

72°C 10 dakika

4°C Siiresiz

Reaksiyon sonrasinda amplifikasyon iiriinleri %1°lik agaroz jellere yiiklenerek uygun

biiyiikliikkte Bacteria 16S sahip olanlarin se¢imi gergeklestirilmistir (Anton et al. 2000).
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3.2.4.4. PCR Uriinlerinin Saflastirilmasi

PCR iiriinlerinin saflastirilmas1 amaciyla 6zel saflastirma kiti (Wizard® SV Gel and
PCR Clean-Up System Progema ) kullanilmistir. Buna gore %1°lik jelde yiiriitiillen PCR
tirtinleri UV transilluminator iizerinde gozlenerek, steril bisturi ucu ile istenilen bantlar
agaroz jelden kesilmistir. DNA iceren agaroz parcalar tartilarak, bunlarin iizerine her
10 mg i¢in 10 ul olmak {lizere membran yikama soliisyonundan (Membran Binding
Solution) eklenmistir. Tiip hafifce vortekslendikten sonra 55 °C de 10 dakika (agaroz
tamamen eriyinceye kadar) su banyosunda inkiibe edilmistir. Bu siire sonunda
minikolon tiipii (SV Minicolumn Collection) igine yerlestirilmis ve su banyosundan
cikarilan 6rnek kolona konulmus 1 dakika oda sicakliginda beklenilmis sonra 1600
rcf’de 1 dakika santrifiij yapilmistir. Toplama (Collection) tiipiinde toplanan siv1 atilmis
ve minikolon yeniden bagka toplama tiipiine yerlestirilerek lizerine 700 pl yikama
soliisyonu eklenip tekrar 16000 rcf’de 1 dakika santrifiijlenmistir. Altindaki sivi
dokiilmiis, ayn1 toplama tiipli kullanilmis ve tekrar {izerine 500 pl yikama soliisyonu
konulmustur. 16000 rcf’de 5 dakika santrifiij edilmis ve alt kistmdaki sivi dokiilmiis 1
dakikada 1600 rcf’de santrifiij yapilmistir. Toplama tiipii degistirilmis streril ependorf
lizerine minikolon konmustur. Uzerine 50 pl Niikleaz igermeyen su (Niikleaz Free
Water) eklenmis ve 1 dakika oda sicakli§inda bekletilmistir. En son olarak 16000 rcf’de
santrifiij edilerek iriin elde edilmistir. %1 ‘lik agaroz jele 2 pl saflagtirilmis PCR

tirtinleri yiliklenerek UV transilluminator iizerinde gozlenmistir.

3.2.4.5. 16S rRNA Genlerinin Klonlanmasi, Klonlarin Secimi ve Klonlardan Dizi

Analizleri

Izolatlardan amplifiye edilmis olan 16S rRNA’larm klonlanmasi icin TOPO TA
Klonlama Kiti (Kat No: K4500-01) Invitrogen) kullanilmistir. Bu kit klonlama vektorii
olarak pCR2.1 1 igermektedir. Vektdr lacZ geninin yaninda, ampisilin ve penisiline
direng genlerini de igermektedir. Sekil 3.1°de vektor olarak kullanilan pCR2.1’in
restriksiyon kesim bdlgelerini ve diren¢ genlerini de belirten harita goriilmektedir.
Vektoriin transformasyonu i¢in Escherichia coli TOP10 straini kullanilmistir (Anton et
al. 1999, Anton et al. 2000).
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3.2.4.6. Ligasyon Reaksiyonu

16S rRNA geninin olusturulmasi amaciyla Bacteria spesifik primerlerle 1’er tiip
reaksiyon kurulmus sonra ligasyon isleminde kullanilmistir. Ligasyon reaksiyonlar1 igin
4 wl saflagtirllmig PCR {iriind, 1 pl tuz soliisyonu, 1 pul TOPO vektor (10 ng/ul) ve
toplam hacim 6 pl’dir. Bu karisim pipetlenerek karistirilmis ve oda sicakliginda 15

dakika bekletilmistir.

lacZa ATG
_M13 Reverse Primer | _ Sp6 Promoter +
C A GCT ATG TG ATT 2 5 CCA AGC TAT TTA GGT GAC ACT ATA ij\A
T CGA TAC TAC T. TGC GGT TCG ATA AAT CCA CTG TGA TAT OTT

Nsil Hind 1l Kpn | Sac | BamH | Spe |
I ) f 1
| | | |
TAC TCA AGC TAT GCA TCA AGC TTG GTA CCG AGC TCG GAT CCA CTA GTA
ATG AGT TCG ATA CGT AGT TCG AAC CAT GGC TCG AGC CTA GGT GAT CAT

BstX 1 EcoR | EcoR |

'TC TGC AGA TAT

5T GTG CTG GAA TTC GCC C° GGC C TTC
(SRR, PCR Product 2CG AAG ACG TCT AT?

TCA CAC
BstX | Not | Nsil Xba l Apa |
| 1
|

G CGG 5 AT GCA TCT AGA GGG CCC AAT TCG [CCC TAT
GCC SAG CTC GTA CGT AGA TCT CCC GGG TTA AGC G

T7 Promoter M13 (-20) Forward Primer
AGT GAG TCG TAT TAC T TCA |[CTG GCC GTC GTT TTA CAA CGT CGT GAC
TCA CTC AGC AT. TG TTA AGT |GAC CGG CAG CAA AAT GT GCA GCA CTG

Comments for pCR®II-TOPO®
3973 nucleotides

LacZa gene: bases 1-589

M13 Reverse priming site: bases 205-221

Sp6 promoter: bases 239-256

Multiple Cloning Site: bases 269-383

T7 promoter: bases 406-425

M13 (-20) Forward priming site: bases 433-448
f1 origin: bases 590-1027

Kanamycin resistance ORF: bases 1361-2155
Ampicillin resistance ORF: bases 2173-3033
pUC origin: bases 3178-3851

Sekil 3.1.pCR2.1 vektorii (TOPO klonlama kiti manualinden, Invitrogen)
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3.2.4.7. Transformasyon

2 ul ligasyon reaksiyonundan alinarak, 50 pl Escherichia coli TOP10 straini iizerine
eklenerek karistirilmistir. Bu karisim 20 dakika buz iizerinde bekletildikten sonra
hiicreler 30 saniye 42 °C’lik su banyosunda bekletilmislerdir. Bundan sonra tiipe 250 pl
SOC medium eklenerek dikkatlice karistirilmistir.1 saat 37 °C* 180 rpm de inkiibe

edilmistir.

Inkiibasyon sonrasinda bu karisimlardan 100 pl ve 200 pl almarak X-Gal (40 mg/ml) ve
ampisilin (100 mg/ml) igeren Luria Bertani (LB) agar {izerine pipetlenmis ve drigalski
spatiilii ile tiim petri yiizeyine yayilmasi saglanmistir. Petriler 37 °C’de bir gece inkiibe
edilerek inkiibasyon sonrasinda olusan mavi (insert i¢cermeyen) ve beyaz koloniler
(insert igeren) arasindan beyaz olanlar secilerek X-Gal ve ampisilin i¢eren yeni bir LB

petrisine ekimleri yapilmistir.

3.2.4.8. insert’e Sahip Klonlarin Secimi

Insert iceren bu beyaz kolonilerin igerdikleri insert’in uygun biiyiikliikte olup
olmadiginin belirlenmesi amaciyla her bir klondan polimeraz zincir reaksiyonlar

kurulmustur.

Bu reaksiyonda primer olarak;

MI13F (5’ GGT TAC CTT GTT ACG ACT-3”)
MI3R (5 CAG GAA ACA GCT ATG AC-3’) dizilimi primerleri kullanilmistir.

25 pl hacimde son konsatrasyonlart 1 pl primerler, 23 pul PCR Mix (10X PCR buffer
(MgCl; igermeyen), MgCl, (1,5 mM), dNTP Mix (10 mM)), 1 unite Taqg DNA
polimeraz enzimi olacak sekilde reaksiyonlar kurulmustur. Her tiipe, kalip DNA
(template) olarak LB petrilerindeki beyaz kolonilerden kiirdanla alinan biyomas

eklenmistir.
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Amplifikasyon reaksiyonu i¢in asagidaki sartlar kullanilmistir:

94 °C 3 dakika (Denatiirasyon),

94 °C 30 saniye

50 °C 1 dakika 30 Déngii
72°C 1 dakika

72°C 10 dakika

4°C Siiresiz

Reaksiyon sonrasinda amplifikasyon iiriinleri %1°lik agaroz jellere yiiklenerek uygun

biiyiikliikte inserte sahip olanlarin se¢imi gergeklestirilmistir (Anton et al. 2000).

3.2.4.9. Rekombinant Plazmidlerin Klonlardan Ekstraksiyonu ve Saflastiriimasi

Plazmid izolasyonu Plazmid izolasyon Kiti (Promega Wizard Plus SV Minipreps DNA
Purification System) kullanilarak gergeklestirilmistir. Plazmidlerin  klonlardan
izolasyonu i¢in, LB’de gelistirilmis olan klonlar 6 ml ampisilinli LB sivi ortamina
pasajlanmislar ve 37 °C’de 1 gece inkiibe edilmislerdir. Inkiibasyon sonrasi kiiltiiriin bir
kismi (850 pl) stoklarin olusturulmasi amaciyla ayrilarak tizerlerine 150 pl steril gliserol
eklenmis ve -85 °C lik derin dondurucuda saklanmislardir. Kiiltiiriin kalan kismi1 2500
rpm’de 5 dakika oda sicakliginda santrifiijlenmis ve siipernatant kismi atilmistir. Pelet
kitte bulunan 250 pl hiicre resiispansiyon soliisyonu ile siispanse edilmis ve iizerine 250
ul hiicre lizis soliisyonu eklenerek 4 kez basasagi cevrilerek karistirilmis ardindan 5
dakika oda sicakliginda inkiibe edilmistir. Bunun iizerine 10 pl alkalin proteaz
sollisyonu eklenmis, tekrar 4 kez basasagi ¢evrilerek karistirilmis ve 5 dakika oda
sicakliginda inkiibe edilmistir. Inkiibasyondan sonra 350 ul nétralizasyon soliisyonu
eklenerek 4 kez basasagi cevrilerek karistirilmis ve 10 dakika 13200 rpm’de santrifiij
edildikten sonra siipernatant kismi1 6zel bir kolon i¢eren toplama tiipline yerlestirilmistir.

13200 rpm’de 1 dakika santrifiij edildikten sonra iizerine 750 pl yikama soliisyonu
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eklenmis ve tekrar 13200 rpm’de 1 dakika santrifiij edilmistir. 250 ul yikama soliisyonu
eklenerek 2 dakika 13200 rpm’de santrifiijlenmis, 6zel kolonu iceren tiip kismi1 yeni bir
ependorf tiipii i¢ine alinarak kolon {izerine 100 ul niikleaz igermeyen su eklenmis ve son
kez 13200 rpm’de 1 dakika santrifiijlenmistir. DNA iceren sivi kistm -20 °C’de

saklanmistir.

Plazmid izolasyonunun gerceklesip gerceklesmediginin  kontrolii amaciyla bu
ekstrakttan %1°lik agaroz jele ylikleme yapilmis ve uygun biiyiikliikte vektoriin olup
olmadig1 markerlar (supercolid DNA fragmentleri ve 1 KbPlus DNA ladder) yardimiyla

belirlenmistir.

3.2.4.10. 16S rRNA Genlerinin Dizi Analizleri

16S rRNA genlerinin (klonlardan veya saflastirilmis PCR iiriinleri) dizi analizleri Dye
Ex QIAGE ve Dynabeads Sequencing Clean-Up kitleri ile Beckman Coulter cihazi

kullanilarak Eskisehir Anadolu Universitesinde gergeklestirilmistir.

Dizi analizleri i¢in 16S rRNA geninin amplifikasyonunda kullanilan Bacteria spesifik
primerler (27F, M13F ve 1492R, MI13R) ile 907R 785F, 341F kullanilmistir.
Reaksiyonlarin bazilar1 Dye Ex Qiagen kiti ile bazilar1 ise Dynabeads Sequencing
Clean-Up kiti ile yapilmistir. Dizi analizleri sirasinda her 6rnek i¢in toplam reaksiyon
hacmi 10 pl olarak ayarlanmistir. 2 pl kalip DNA (analiz yapilacak DNA 6rnegi) 1.35
ul steril su ile hazirlanan her bir reaksiyon i¢in kullanilan sartlar asagida verilmistir.

30 dongii

96 °C 30 saniye

50 °C 1 dakika

72°C 1 dakika
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Bu reaksiondan sonra 6 pl Mix (DTCS Quick Start Mix) ve 0.65 pl primer PCR
tiiplerine konularak Sequence programinda 4,5 saat muamele edilmistir. Reaksiyon i¢in

sartlar asagida verilmistir.

30 dongii

96 °C 20 saniye
50 °C 20 saniye
60 °C 4 dakika

Manyetik Boncuk ile Yapilan Saflastirma (Dynabeads Sequencing Clean Up)

Amplifikasyon sonrasinda baglanmamis primerlerin  ve isaretli dNTP’lerin
uzaklagtirilmasi i¢in manyetik boncuk igeren saflagtirma kiti kullanilmistir. Toplam
PCR iiriinleri steril ependorflara aktarilmis ve her bir PCR iirliniin lizerine 5,5 pl
durdurma soliisyonu (stop solution) konulmustur. 20 pl manyetik boncuk iceren
soliisyon (Dynal Solution) konulduktan sonra 15 dk oda sicakliginda inkiibe edilmistir.
Arada cok az pipet ile (alip-verme) yapilarak karistirilmig, ependorflar manyetik alana
yerlestirilmis ve 1dk beklenilmistir. Seffaf kisim ependorf tlipten cekilerek
uzaklastirilmistir. Uzerine 30 pl énceden hazirlanan %85°lik alkol konulmus ve pipet ile
karistirtlmistir.  Tekrar manyetik alana ependorf tlipler yerlestirilmis ve 1dk
beklenilmistir. Alkolleri cekildikten sonra 5 dk alkoliin ugmasi i¢in beklenilmistir.
Saflagtirilan iriinlerin tizerine 30 pul SLS konulduktan sonra oda sicakliginda 2dk
beklenilmis ve 15 dk icinde &rnekler sample platelere yerlestirilmistir. Orneklerin

tizerine mineral yag konulmustur sonra kapiller sisteme verilmistir.

Dye Ex Qiage ile Yapilan Saflasgtirma

Amplifikasyon sonrasinda baglanmamis primerlerin  ve isaretli dNTP’lerin
uzaklastirilmasi i¢in Dye Ex Qiagen kiti kullanilmistir. Yapilan saflastirmada; Spin
kolon (Spin column) tiipleri vortekslenmis kapaklar1 ¢eyrek agilmistir. Alt kisimlari

kopartilmis olan Spin kolon tiipleri toplama (collection) tiiplerine yerlestirilmistir. 3.000
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rpm’de 3 dk santrifiij yapildiktan sonra ependorf tiipleri igerisine alinmistir. Plazmit
orneklerin iizerine 10 pul Dpce su konduktan sonra elde edilen plazmit 6rneklerin her biri
ayr1 ayri spin kolon (spin column) icindeki jele pipeti yan tutarak emdirilmistir. 3.000
rpm’de 3 dk santrifiij yapilmais, spin kolon tiipleri atildiktan sonra ependorf tiipleri 20 dk
konsantre edilmistir (konsantre 10 dk 37 °C’de). Saflastirilmus iiriinlerin iizerine 20 ul
SLS eklenildikten sonra oda sicakliginda 2dk beklenilmis, 15 dk i¢inde 6rnekler sample
platelere yerlestirilmistir. Orneklerin iizerine mineral yag konulmus ve sonra kapiller

sisteme verilmistir.

3.2.4.11. 16S rRNA Gen Dizilerinin Analizi

Saflastirilmis PCR {irlinlerin veya klonlarin 16S rRNA geni amplifikasyonlarindan elde
edilen iirlinlerin dizi analizinden sonra elde edilen dizi bilgileri NCBI (National Center
for Biotechnology Information, (www.ncbi.nlm.nih.gov)) gen bankasindaki verilerle
BLAST (Basic Local Alignment Search Tool) (Altschul et al. 1997) programi tizerinden
karsilastirilarak bunlarin filogenetik benzerlik durumlar1 ortaya konmustur. Elde edilen
diziler ayrica Clustal X (Versiyon 5) programi kullanilarak da analiz edilmis ve CAP3
programinda diziler birlestirilerek tekrar BLAST yapilarak izolatlarin sonuglari

alinmistir.

3.2.4.12. Agaroz Jel Elektroforezleri

Niikleik asitlerin filtrelerden ya da klonlardan ekstraksiyonunu takiben ya da 16S rRNA
genlerinin PCR ile amplifikasyonundan sonra bunlarin elektroforez islemleri igin 1X lik
TAE buffer icindeki 5V/cm akim uygulanan %1°lik agaroz jeller kullanilmistir.
Incelenecek niikleik asitin tipine gdre jellerde 1 kb Plus DNA Ladder (Invitrogen)
fragmetleri kullanilmistir. Cukurlara 5 pl 6rnek ve 1 pl jel yiikleme boyasi olacak
sekilde yilikleme yapilmistir. Plazmit izolasyonu jellerinde marker olarak supercoiled

DNA fragmentleri ve 1 KbPlus DNA ladder kullanilmustir.

Tim jellerde DNA’nin gozlenebilmesi amaciyla jeller, 0,5 pg/ul konsantrasyonlu

etidyum bromid soliisyonlar1 i¢inde 15 dakika bekletildikten sonra 10 dakika kadar da
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distile su icerisinde tutulmuslar ve 312 nm dalga boyunda UV veren transilluminatorler
yardimiyla gozlenmislerdir. Jel fotograflart Uvitec Jel Dokiimantasyon sistemi ile elde

edilmistir.
3.2.5. Dekolarizasyon Calismasi
3.2.5.1. Boyar Madde Konsantrasyonun Belirlenmesi

Besiyerindeki boya konsatrasyonunun dogrudan tespiti miimkiin olmadigi i¢in her bir
boyar madde konsantrasyonundaki derisim besiyerinin absorbans degerindeki derisime
bagli olarak izlenilmistir. Farkli boyar madde iceren besiyerinin absorbans degeri o
boyar maddenin maksimum absorbans verdigi dalga boyunda 6lgiilmiistiir. Bunun i¢in
boyar madde soliisyonununu UV visible spektrofotometrede spektrum oOlglimii
yapimistir. Boyalarin Maksimum absorbans degeri spektrofotometrik olarak
belirlendikten sonra belirlenen dalga boyunda farkli konsantrasyonlarda o6l¢iim
yapilarak baslangictaki boyar madde miktar1 spektro Olgiimiinde 1-2 olacak sekilde

ayarlanmugtir.

Bakteri inokiilasyonu yapilmamis, boya eklenmis ortamlar 6l¢iimlerde negatif kontrol

olarak kullanilmustir.
3.2.5.2. Dekolarizasyon Deneyleri

Dekolarizasyon ¢aligmasi i¢in kullanilanilan mikroorganizmalar (C-13 ve C-22) 150
ml’lik duran siseler igerisinde bulunan %25’lik sivi SW besiyerinde 37 °C’de 7 giin
calkalmali etiivde 125 rpm’de inkiibe edilerek cogaltilmistir. Inkiibasyon sonrasi
kiiltiirlerin Mac farland’a gore bulaniklar Sl¢iilmiistiir. Ureyen mikroorganizmalar 10
ml’lik falkon tiiplerine 5 ml konularak 8.000 rpm’de 15 dk santrifiij edilmistir ve 2 kez

distile su ile yikandiktan sonra dekolarizasyon ¢alismasi i¢in kullanilmaistir.

Dekolarizasyon; 150 ml’lik duran siselerine 50 ml’lik %19,5 tuz igceren distile su

hazirlamistir. Boyalar steril tiip igerisine 50 ml i¢in 0.006 g tartilarak 5 ml steril tuzlu
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distile su igerisinde ¢oziildiikten sonra tuzlu-su cozeltisine igerisine 500 pl her bir
ornekten ilave edilmistir. Inkiibasyon; calkalamali etiivde 37 %C’de farkli dakika ve
saatler olmak iizere gergeklestirilmistir. Ornekler 6ncelikle 6.500 rpm’de 7 dk santifiij
yapilmis, siipernatantlarin, spektrofotometrede boyanin max absorbans verdigi degerde

okunmustur. Dekolarizasyon ylizdesi asagidaki formiile gore hesaplanmistir;
Dekolarizasyon yiizdesi % = (Ao-A)/Ag x 100

Ay = Baslangigtaki absorbans
A= Dekolarizasyondan sonrasi absorbans (Asad et al. 2006)

3.2.5.3. F.T.LR (Fourier Transform Infraret Spektrometre) ile Renk Giderimi

Analizi

Renk gideriminden sorumlu kimyasal gruplarin tanimlanmasi i¢in FTIR analizleri Prof.
Dr. Alaattin Giiven tarafindan Eskisehir Anadolu Universitesi Fen Fakiiltesi Kimya

laboratuarlarinda Perkin Elmer Spektrum 100 cihazi kullanilarak yapilmistir.

3.2.5.4. Adsorpsiyon izotermlerin Hesaplanmsi

Dekolarizasyon ¢alismasinda kullanilan izolatlar (C-13 ve C-22) Lanaset Navy R ve
Brown B boyalarini kullanarak adsorbsiyon sonucundaki degerler Prof. Dr. Alaattin

Giliven tarafindan Langmuir ve Freundlich genel denklemi ile hesaplamis, Portable

Origin 8 programinda grafik ¢izilmistir.
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4. BULGULAR

4.1 Bakteriler

6 adet halofilik prokaryotik mikroorganizmalarin % 25 SW besiyerinde renk ve koloni

morfolojileri ayn1 olarak goriilmiis ve ¢alisilmak iizere stoklanmistir.

Resim 4.1°de ayni renk ve sekil kolonilere sahip 6 izolatin gelistikleri %25 SW

besiyerindeki goriintiileri verilmistir.

cl2 %25 SW c13 %25 SW

€15 %25 SW cl7 %25 SW
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€20 %25 SW €22 %325 SW

Resim 4.1 Test organizmalarin agar iizerindeki goriintiileri
4.2 Bakterilerin idendifikasyonu
4.2.1. Geleneksel Idendifikasyon
4.2.1.1. Gram Boyama
Gram boyama sonuglarina gore izolatlarin gram negatif (Gr -) reaksiyonu gosteren C-13
ve C-20 gram pozitif (Gr +) reaksiyonunu gosteren ise C-12, C-15, C-17, C-22 olup
morfolojileri basil olarak gdzlemlenmistir. izolatlarm tiimii %25 SW besiyerinde krem

renk olarak goriilmiistir.

Cizelge 4.1°de izolatlarin Gram Reaksiyonlari, Koloni Morfolojileri ve Pigmentasyonu

verilmistir.

Resim 4.2°de C-12 izolatin Modifiye Gram boyama islemi sonrasi Gram pozitif olarak

boyanmis basil sekilli hiicreleri verilmistir.
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Cizelge 4.1 Camalti Tuzlasinda izole edilen izolatlarin Gram Reaksiyonlari, Koloni

Morfolojileri ve Pigmentasyonu

IZOLATLAR Gram Reaksiyonu Koloni Sekli Pigmentasyon

+ Basil Krem
C-12

- Basil Krem
C-13

A Basil Krem
C-15

+ Basil Krem
C-17

- Basil Krem
C-20

+ Basil Krem
C-22

+ pozitif gram reaksiyonu,- negatif gram reaksiyonu

Resim 4.2 Modifiye Gram boyama islemi sonras1 Gram pozitif olarak boyanmig basil

sekilli hiicreler (C-12 nolu izolat)

4.2.1.2. izolatlarin Fiziksel isteklerinin Belirlenmesi

Izolatlarin fiziksel istekleri cizelge 4.2' de goriilmektedir.
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izolatlarin Optimum Biiyiime I¢in Thtiya¢ Duydugu pH Degerinin Belirlenmesi

C-12, C-13, C-20 izolatlarmin pH’s1 5, 7, 9’a ayarlanmis %25 SW besiyerinde
inkiibasyon sonrasinda, her {i¢ pH’da da ¢ok iyi liredigi gérilmiistiir. C-15 izolatinin pH
11°de gelisiminin iyi, diger pH’larda ise ¢ok iyi oldugu C-22’nin ise pH 11°de
gelisiminin inhibe oldugu belirlenmistir. C-17 izolat1 diger izolatlardan farkli olarak pH

5’de gelisme gdstermemistir.

izolatlarin Optimum Biiyiime Icin Thtiya¢c Duydugu Sicakligin Belirlenmesi

Izolatlar %25 SW agar besiyerinde 25 °C, 30 °C, 37 °C, ve 45 °C sicakliklarda
gelistikleri gézlemlenmis sonug olarak 5 izolatin (C-12, C-13, C-15, C-22) 25 °C-55 °C
arasi denenen tiim sicakliklarda ¢ok iyi gelistigi goriilmiis olmasina ragmen C-17 ve C-

20’nin 25 °C, 30 °C, 37 °C ’de ¢ok iyi olup 45 °C ve 55 °C’de ise iyi gelismistir.

Resim 4.3°de izolatlardan C-12, C-13, C-15 ve C-17’nin 55 °C’de %25 SW besiyerinin

lizerinde gelisimi verilmistir.

Resim 4.3 izolatlarin (C-12, C-13, C-15, C-17) % 25 SW agar iizerinde 55 °C’de

gelisiminin belirlenmesi
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izolatlarin Optimum Biiyiime Icin Thtiyac Duydugu NaCl MiktariBelirlenmesi

Izolatlar %35, %10, %15, %20, %25 ve %30’lik NaCl igeren besiyerlerine ekilmis ve 37

°C’de inkiibasyon sonrasi gelisme durumlari incelenmistir. Inkiibasyon sonrasi

izolatlarin %5, %10, %15, %20, %25 NaCl iceren besiyerinde c¢ok iyi gelisme

gostermesine ragmen %30 NaCl konsantrasyonunda C-15, C-20, C-22’nin iyi; C-12, C-

13, C-17’nin ise bu tuz konsantrasyonunda gelisemedigi goriilmiistiir.

Cizelge 4.2 izolatlarin fiziksel istekleri (Ph, sicaklik (°C), NaCl konsantrasyonu (%))

izolatlar Ph Sicaklik(°C) NaCl konsantrasyonu (%)

5 7 9 11 25 30 37 45 55 5 10 15 20 25 30
C-12 +++ Attt A A e e A A e A e A A -
C-13 +++  H++ A+ -+ A e e -
C-15 +++ +++ .+ +++  +++ e +
C-17 - +++  +++ -+ ++ ++ +++ +++ A+ A -
C-20 +++  H++ A ++ ++ +++ .+
C-22 +++  +++ - +++  +++ e A+

+ orta, ++iyi, +++cok iyi

4.2.1.3. Biyokimyasal Testler

Izolatlarin biyokimyasal test sonuclar1 Cizelge 4.3’de verilmistir.
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izolatlarin Farkh Karbon ve Seker Kaynaklarim Kullanma Durumunun

Belirlenmesi

Izolatlarin farkli karbon ve seker kaynaklarmi kullanabilme yetenekleri ile ilgili test
sonuclarina gore, Fruktoz, Maltoz, Mannitol, Sukroz, Galaktoz ve Raffinoz

kullanabilme yetenegindedirler.

Resim 4.4’de izolatlarin hepsinin maltozu kullanabilme yeteneginin belirlenmesi

verilmisgtir.

Resim 4.4 Test izolatlarinin maltozu kullanma testi.
Jelatin Hidrolizi
Kolonilerin etrafinda belirgin zonlarin goriilmesi pozitif jelatin hidrolizi olarak
degerlendirilmistir. Izolatlarin jelatinli besiyerinde inkiibasyon sonucunda C-17 ve C-22
hari¢ diger izolatlar (C-12, C-13, C-15, C-20) pozitif sonu¢ gostermistir.

Katalaz Testi

%?25°1ik SW besiyerinde gelisen koloniler iizerine birka¢ damla %3 H,O, (Hidrojen
Peroksit) erigi damlatildiktan sonra C-13 ve C-22 izolatlar1 hari¢ C-12, C-15, C-17, C-

64



20 izolatlarinda koloniler iizerinde gaz kabarciklar1 meydana gelmis ve pozitif sonug

olarak degerlendirilmistir.

Kazein Hidrolizi

Kazein besiyerinde gelisen izolatlar siyah zemin {lizerinde incelenmis ve {ireme
bolgelerinin etrafinda hicbir izolatda seffaf bolgeler goriillmemis ve negatif sonug olarak

degerlendirilmistir.

Oksidaz Testi

%25 SW besiyerinde gelisen kolonilerden 6ze ile alinarak para-aminodimetilanilin
monohidroklorid ayiract dokiilmiis olan filtre kagidi tizerine siiriilmiistiir. 5-10 saniye
icinde mor rengin meydana gelmemesi C-13, C-15, C-20 izolatlarin negatif olarak
degerlendirilmesine ragmen. C-12 C-17 ve C-22 izolatlar1 pozitif sonu¢ olarak

gosterilmistir.

Tween 80 Hidrolizi

Tween 80 besiyerinde gelisen izolatlarin etrafinda seffaf zon gostermeyen C-12, C-15,
C-17, C-20, C-22 olmasina ragmen sadece C-13 izolatinin etrafinda seffaf zon meydana
gelmesi pozitif sonug olarak degerlendirilmistir.

DNaz Testi

DNaz besiyerinde gelisen izolatlarin tizerine 1N HCIl damlatilmasi sonucu kolonilerin

etrafinda berrak renk gostermeyen izolatlar C-12, C-22 olmasina ragmen berrak renk

gosteren C-13, C-15, C-17, C-20 izolatlar1 pozif sonug olarak degerlendirilmistir.
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indol Testi
Indol besiyerinde gelisen izolatlarin iizerine 0,5 ml kovaks ayiraci damlatildiktan sonra

tim izolatlarda (C-12, C-13, C-15, C-17, C-20, C-22) kirmizi renk olusumu

gozlemlenmis ve pozitif olarak degerlendirilmistir.
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Cizelge 4.3 1zolatlar Biyokimyasal Testleri

SUSLAR INDOL KAZEIN TWEEN JELATIN OKSIDAZ KATALAZ DNAz SEKER TESTLERI
80

C-12 + - - + + + - 7  ++ 6 +++ 8 +++ 8 +++ 6.5 +++ 5 +++

C-15 + - - + - + + 8 +++ 8 ++ 8 +++ 7 +++ 6.5 +++ 5  +++

C-20 + - - + - + + 8 +++ 8 +++ 8 +++ 7 +++ 6.5 +++ 5 +++

+pozitif reaksiyon, -negatif reaksiyon + orta, ++iyi, +++g¢ok iyi



4.2.1.4. Antibiyotiklere Duyarhlik Testi

SW besiyerine kiiltiirlerin yayma ekimleri yapildiktan sonra agar ylizeyine Ampiciline
AM-10  (Bio-Disc),  Chloramphenicol C-30  (Bioanalyse),  Trimethoprim
Sulfamethoxazole SXT-25 (Bioanalyse ), Erythromycin E-15 (B1o-Disc ), Bacitracin B-
10 (Bioanalyse), Ciprofloxacin CIP-5 (Bioanalyse), Penicillin-G P (Himedia),
Novabiocin NV 30 (Bioanalyse), Neomycin N-30 (Bioanalyse), Ofloxacin OF
(Himedia), Rifampin RAS (Bioanalyse) diskleri konulmus ve inkiibasyon sonrasi
zolatlardan 3 tanesi (C-12, C-20, C-22) Penisilin G’ye ve izolatlarin tiimiide (C-12, C-
20, C-22, C-13, C-15, C-17) Kloromfenikol’e kars1 direncgli olarak bulunmustur. Yine
izolatlarin (C-12, C-13, C-15, C-20) Basitrasin’e karst duyarli olduklart belirlenmistir.

Cizelge 4.4°de antibiyotiklere direcli olan izolatlarin zon c¢aplart mm olarak 6l¢iilmiis

sayisal degerler verilmis ve duyarl olanlar ise (—) ile gosterilmistir

Cizelge 4.4 izolatlarin antibiyotiklere duyarlilik testi

Izolat
P RAS OF SXT N CIP- E AM NV C B
No
C-12 40 - - 22 - - 10 - 20 40
C-13 - 20 - - - - - - - 24
C-15 - 15 10 50 - - 14 - - 38
C-17 20 - 34 - - - 24 20 20 60 50
C-20 10 12 - - - - 10 - - 30
C-22 32 30 29 40 - - - 12 32 34 32

Ampiciline AM-10, Chloramphenicol C-30, Trimethoprim Sulfamethoxazole SXT-25, Erythromycin E-
15, Bacitracin B-10, Ciprofloxacin CIP-5 ,Penicillin-G (10U), Novabiocin NV 30 , Neomycin N-30,
Ofloxacin OF , Rifampin RAS
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Resim 4.5’de C-13 izolatinin ondeki ok Chloramphenicol C-30’e, arkadaki ok ise
Rifampin RAS’e duyarli olduklarin1 gostermektedir.

Resim 4.5 C-13 izolatlartinin Chloramphenicol (C-30) ve Rifampin (RAS)

antibiyotiklerine kars1 hassasiyetlerin agar iizerindeki goriiniimii

4.2.2. Enzim Testleri

4.2.2.1. Seliiloz Hidrolizi

Seliiloz besiyerinede gelisen kiiltiirler %0,1°lik Kongo kirmizisi ¢ozeltisi ile 30 dk
boyanip sonra 1 M’lik NaCl ¢ozeltisi ile yikanmistir. izolatlardan sadece C-13’niin
etrafinda renksiz ve berrak bolge olustugu gorilmiis ve pozitif olarak

degerlendirilmistir.

4.2.2.2. Nisasta Hidrolizi

Nisasta iceren Brown (1963) Besiyerin’de gelisen izolatlar %0,3 1,-%0,6 KI soliisyonu
ile boyanmig ve sonrasinda kahverengiye boyanan besiyerinde koloni etrafinda seffaf

bolgelere hicbir izolatlarda rastlanmamustir.
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4.2.2.3. Proteaz Hidrolizi

Skim-Milk (Yagsiz Siit Tozu) igeren besiyerinde izolatlarin etrafinda seffaf zon
goriilmeyen C-13, C-15, C-17, C-20 olmasma ragmen seffaf zon goriilen C-22
izolatidir. Skim-Milk (Yagsiz Siit Tozu) besiyeri ve %15 NaCl Skim-Milk (Yagsiz Siit
Tozu) igeren besiyerinde ise sadece C-12 izolatinin etrafinda seffaf zon meydana gelmis

ve pozitif sonug olarak degerlendirilmistir.

4.2.2.4. Birchwood Ksilan Hidrolizi

Birchwood Ksilan Iceren Brown (1963) Besiyerinde gelisen izolatlar %0,1 Kongo
Kirmizist ile boyanmis ve higbir izolatda kolonilerin etrafinda renksiz olarak bir
bolgeye rastlanmamustir.

Enzim testlerinde goriilen sonuglar Cizelge 4.5°de gosterilmistir.

Cizelge 4.5 Enzim Testleri

izolat %15 NaCl %15 Birchwood
Proteaz Nisasta ] Seliiloz
No Proteaz Nisasta Ksilan

C-12

C-13

C-15

C-17

C-20

C-22

+ zon olusumu meydana gelmesi, -zon olusumu meydana gelmemesi
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4.2.3. Molekiiler idenfikasyon

4.2.3.1. Yag Asidi Analizi

Bu calismada izole edilen ve tanimlanan 6 adet halofilik prokaryotik izolatin yag asidi
analizine gore identifikasyon yapan Mikrobiyal identifikasyon Sisteminde (Microbial
Identification System) halofilik mikroorganizma veri tabani1 bulunmadig i¢in karsiligi

bulunamamis ve bu nedenle de yag asit profillerine goére tanimlama yapilamamustir.

C-13 ve C-20 izolatlart DNA dizi analizi sonuglarina gore Halomonas salina olarak
saptanmigtir. C-13 izolatinda goriilen yag asitleri; 9:0 (2,24), unknown 15.669 (86,50)
,13:0 ISO (0,99), 12:0 30H (1,64), sum in feature 2 (7,93), 11:0 1ISO 30H (0,69) olup
en ¢ok bulunan unknown 15.669 (86,50) yag asitidir. C-20 izolatinda ise goriilen yag
asitleri 10:0 20H (3,60), 1SO 15:1 AT 5 (3,09), sum in feature 1 (4,86), sum in feature 4
(5,97), 17:0 30H (3,87), sum in feature 2 (78,61) olup en ¢ok goriilen yag asidi sum in
feature 2 (78,61)’dir. Sum in feature 2 (16:1 ISO 1/14:0 30H) yag asidi C-13 ve C-20
izolatlarin tek ortak goriilen tek yag asidi olup en fazla miktarda C-20 izolatinda

gorilmiistiir.

C-12, C-17 ve C-22 izolatlart DNA dizi analizi sonuglarina gore Halobacillus sp. olarak
saptanmis ancak yag asidi analizine gore izolatlarin higbiri ortak yag asidi igermemistir
Bu izolatlarda goriilen yag asitleri C15:1 1ISO G (8.85), 15:1 ANTEISO A (64,74), 16:1
ISO G (6,59), sum in feature 3 (3,76) 17:1 ANTEISO A (14,58), 16:0 30H (100,00),
sum in feature 2 (82,78), sum in feature 1 (17,22)’dir. C-12’de en ¢ok goriilen yag asidi
15:1 ANTEISO A (64,74), C-22’de ise sum in feature 2 (82,78)’dir. C-12 ve C-22’ de
birden fazla yag asidi olmasina ragmen C-17’de tek yag asidi (16:0 30H (%100))

bulunmus olup diger izolatlarda goériilmemistir.

DNA dizi analizi ile Bacillus marismortui olarak tanimlanan C-15 izolat1 15:1 wéc
(9,48), 16:1 w7c alcohol (2,75), ISO 17:1 w5c (18,08), unknown 16,582 (4,31),
17:1CYCLO (4,35) 18:3 wé6c (6,9,12) (1,99), 19:1 ISO 1 (59,04) yag asitlerini igermis

diger izolatlarla hi¢ bir ortak yag asitleri goriilmemistir.
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C-13 (Halomonas salina), C-20 (Halomonas salina), C-22 (Halobacillus sp.)
izolatlarinda ortak olarak goren yag asidi sum in feature 2 olup fazla mikarda C-22

izolatinda gorilmistiir.

C-22 (Halobacillus sp.) ve C-20 (Halomonas salina) izolatlarinda yag asidi ise sum in

feature 1 olup fazla miktarda C-22 izolatinda rastlanilmistir.
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Cizelge 4.6 Izolatlarin yag asit profilleri

Ortalam
Yag Asitleri C-12 C-13 C-15 C-17 C-20 C-22 a

Unknown 12.484 0,65 - - - - - -
C15:11SO G 8,85 - - = - - -

15:1 ANTEISO
A 64,74 - - ; ; ] ]
16:11SO G 6,59 - - ; - ; )

sum in feature 3 3,76 - - - - - ;
17:1 ANTEISO

A 14,58 - - - - - X

9:0 - 2,24 - - - - -
11:0ISO30H - 0,69 - - = - -
13:0 1SO - 0,99 - - - - -
12:0 30H - 1,64 - - = - -
sum in feature 2 - 7,93 - - 78,61 82,78 56,44
unknown 15.669 - 86,50 - - - - -
15:1 wéc - - 9,48 - - - R
16:1 w7c alcohol - = 2,75 - - S -

1ISO 17:1 w5c - - 18,08 - - - -
unknown 16.582 - - 4,31 - - - -
17:1CYCLO - - 4,35 - - - -
18:3 w6e

(6,9,12) - - 1,99 = - - -
19:11S0 | - - 59,04 - - ; )
16:0 30OH - - - 100,00
10:0 20H - - - - 3,60 - )
ISO 15:1 AT 5 3,09 ; .
4,86 17,2 -
5,97 - -

sum in feature 1

sun in feature 4

17:0 30H - - - 3,87 - -
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4.2.3.2. 16S rRNA Geni Amplifikasyonu i¢in Izolatlardan DNA Ekstraksiyonu
Calismada 6 prokaryotik halofilik mikroorganizmalarin  16S rRNA  geni
amplifikasyonlar1 i¢in kullanilan distile su i¢inde homojenizasyon sonrasit kaynatma
islemine dayanan yontemin DNA ekstraksiyonu i¢in yeterli oldugu goriilmiistiir.

4.2.3.3. 16S rRNA Geninin Polimeraz Zincir Reaksiyonu (PCR) ile Amplifikasyonu

izolatlarin 16S rRNA genlerinin polimeraz zincir reaksiyonu ile amplifikasyonu igin

yapilan PCR’lar sonrasi elde edilen iiriinler %1°lik agaroz jellerde yiiriitiilmiislerdir.
Resim 4.6’da 16S rRNA geni liriinleri jelde goriilmektedir.
Genel olarak bu anlayis cercevesinde izolatlarin 16S rRNA geni amplifikasyonlar

gerceklestirilmistir.

€12 c13 c15 c20 c22 c1i7

12.000bp —P- ’

Resim 4.6 Izolatlarin 16S rRNA geni amplifikasyon {iriinleri

C-12, C-13, C-15, C-17, C-20, C-22 ornekleri ise 27F ve 1492R primerlerini kullanarak
iriin vermisglerdir ve ¢ok net bir sekilde Bacteria 16S’e sahip olduklar1 belirlenmistir.
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4.2.3.4. PCR Uriinlerinin Saflastirilmasi

Saflagtirllan PCR irilinlerinlerinden 2 pl alinarak 1 pl boya (10X Blue Juice) ile
karistirtlarak %1°lik agaroz jele yiiklendikten sonra UV transilluminator’de fotograflar

cekilmistir.

Resim 4.7 ‘de C-12, C-13, C-15, C-20, C-22, C17 PCR fiiriinlerin saflastirilmis jel resmi

verilmigtir.

€12 c13 c15 ¢c20 c22 <c17 c17

Resim.4.7 izolatlarin saflastirilmis PCR iiriinleri (1 kb DNA Ladder Marker)

4.2.3.5. 16S rRNA Genlerinin Klonlanmasi, Klonlarin Secimi ve Klonlardan Dizi

Analizleri

LB petrilerinde 16S rRNA geni icin yapilmis olan PCR’dan gelen iiriinleri tasiyan
beyaz kolonilerden (her bir petride yaklasik 300 civarinda beyaz koloni elde edilmistir)
her bir izolat i¢in 100 koloni, X-Gal ve ampisilin i¢eren yeni LB ortamlarina transfer
edilmislerdir. 37 °C’de 1 gece inkiibasyondan sonra bu klonlarin her birinden PCR
kurularak bunlarin istenilen biiyiikliikte inserte sahip olup olmadiklar1 kontrol

edilmistir.
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Resim 4.8’de insert biiytikliiklerinin tespiti i¢in yapilan PCR’lar sonras1 elde edilen jel

fotograflarindan biri gortilmektedir.

M @18) @19) c2(0) 2(34) @2(32) @233) cd2(l) c2(2) a3(1) c13(2) as(y) as(2) <o
g D e A S (0
R . et e Wt e B St e W

12.0000p == "

ZIamE e ..
=

Resim 4.8 Klonlarin se¢imi i¢in insert biiyiikliiklerinin kontrolii amaciyla yapilan PCR
sonrast elde edilen jel (1 kb DNA Ladder Marker)

4.2.3.6. Rekombinant Plazmidlerin Klonlardan Ekstraksiyonu ve Purifikasyonu

Inserte ait kolonilerden her biri igin bir temsilci secilmis ve bunlardan plazmid
izolasyonu ve bunu takiben dizi analizi yapilmasma karar verilmistir. Plazmid
izolasyonu Plazmid Izolasyon Kiti (Promega Wizard Plus SV Minipreps DNA
Purification System) kullanilarak  gerceklestirilmistir. Plazmid izolasyonunun
gerceklesip gergeklesmediginin kontrolii amaciyla ekstraktlardan %1°lik agaroz jellere
yiikleme yapilmis ve uygun biiylikliikte vektoriin olup olmadigi marker yardimiyla
belirlenmistir.

Resim 4.9°da normalde 4 kb biiyiikliikkte olan vektdr, uygun inserte sahip oldugu
durumlarda 5,5 kb’lik bantlar vermistir. Bu jel fotografina gére sadece dordiincii
siradaki Ornek uygun biiyiikliikte plazmide sahip degildir ve digerleri analiz igin

uygundur.
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m ci21) c12(2) c13(1) c13(2) c15(1) c15(2) c-20(1) c-20(2) (L1<-22(18) c-22(19)

.
=

.

Resim 4.9 Plazmid izolasyonu iglemi sonrasi (Bacteria klonlarinin) %1°lik agaroz

jeldeki goriintiileri (Sirasiyla: 1 kbMarker, Supercoiled DNA Ladder(5.5 kb))

4.2.3.7. 16S rRNA Genlerinin Dizi Analizleri

Uygun biiyiikliikte vektore sahip olan klonlardan veya saflastirilmig PCR {irtinlerinden
dizi analizleri gergeklestirilmistir. Bu dizi analiz sonuglar1 Blast (Basic Local Alignment
Search Tool) programi ile degerlendirilerek her bir klonun gen bankasinda benzerlik

gosterdigi tiirler belirlenmistir

izolatlarin Blast sonuglari, Benzerlik oranlari ve Izolat sayis1 Cizelge 4,7’de
gosterilmistir. Bu sonuglar sonrasi izolatlarin C-12 Halobacillus sp., C-13 Halomonas
salina, C-15 Bacillus marismortui, C-17 Halobacillus sp., C-20 Halomonas salina, C-

22 Halobacillus sp. oldugu gorilmiistiir.
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Cizelge 4.7 Izolatlarin dizi analizleri sonrasi belirlenen en yakin gen bankasi

temsilcileri.
Dizi Dizi Dizinin Eslesen Gen Bankasindaki en vakm
Analizi I¢cin Analizi Icin Uzunlugu Baz Savis1 karsihf
Izolatlar Secilen
Primer
MI13F 1029 603/616 %97 Halobacillus sp.
341F 736 438/444 %98 Halobacillus sp.
C-12 T85F 1222 679/680 %99 Halobacillus sp.
907R 1160 632/635 %99 Halobacillus sp.
1AB 639 367/368 %099 Halobacillus sp.
MI13F 973 341/542 %99 Halomonas halophila
341F 1020 367/568 %99 Halomonas halophila
C-13 T85F 1099 611/612 %99 Halomonas halophila
O07TR 1175 633/654 %099 Halomonas halaphila
MI13R 1031 674/676 %99 Halomonas salina
MI13F 1115 659/674 % 97 Bacillus permians
1B 720 4151423 %098 Halomonas halaphila
341F 7129 408/409 2099Unculture
C15 Virgibacillus sp.
T85F 872 S08/518 Y498 Bacillus permians
907R T80 472/485 2097 Unculture
Firgibacillus sp.
MI3R 349 335/348 %098 Bacillus morismortui
1B 1436 814/822 %099 Halobacillus sp.
341F 1379 TT7184 %099 Halobacillus sp.
C17 T83F 837 479/482 %099 Halobacillus sp.
907R 1353 T83/196 %98 Halobacillus sp.
1AB 837 479/482 %99 Halobacillus sp.
1B 836 436/466 %99 Halomonas sp.
MI3F 820 434/454 %100Halomonas
halophila
C20 341F 872 483/483 %100Halomonas
halophila
907R 1189 664/666 %99 Halomonas halophila
MI3R 949 338543 %100 Halomonas salina
1B 1003 358/359 %99 Halobacillus sp.
341F 823 464/469 %98 Halobacillus sp.
C22 907R 1263 709/713 %99 Halobacillus sp.
MI3R 713 416/425 %99 Halobacillus
profundi
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4.2.4. Dekolarizasyon Deneyleri

6 adet halofilik prokaryotik mikroorganizmalarin dekolarizasyon ¢alismasi igin
kullanilan 6 izolatin hepsi 2 fakli boya (Lanaset Navy R ve Lanaset Brown B) {izerine

denenmis ve sadece C-13 ve C-22 izolatlar1 ile devam edilmistir.

Lanaset Brown B boyasinin UV spektrofotometrede pik degeri 520 nm olarak

belirlenmistir. Bu nedenle adsorbans dl¢timleri 520 nm de yapilmustir.

C-22 izolat1 Lanaset Brown B (520nm) boyasin statik kosullarda (37 0C) zamana bagh
dekolarizasyon yiizdesi sonucu % absorbans degeri 78’inci saate kadar devam etmis
ancak 72-78’inci saatler arasinda maximum % absorbans yiikselisi saptanmistir. 78’inci
saatden sonra yine hizli bir sekilde % absorbans degerinde 96’1nc1 saatte azalis oldugu

(% 62.93) goriilmiistiir.

Dekolorizasyon ¢alismasinda kullanilan C-22 izolatin zamana bagli dekolarizasyon %

absorbans orani sekil 4.1°de verilmistir.

C-22 Lanaset Brown B

120

100 A

% Absorbans
o %
S S

Sekil 4.1 C-22 izolat1 Lanaset Brown B (520nm) boyasini statik kosullarda (37 OC)

zamana bagli dekolarizasyon ylizdesi
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Lanaset Navy R boyasinin UV spektrofotometrede pik degeri 570 nm olarak

belirlenmistir. Bu nedenle absorbans dl¢timleri 570 nm de yapilmustir.

C-22 izolat1 Lanaset Navy R boyasinm1 (570nm) statik kosullarda (37 OC) zamana bagl
dekolarizasyon yiizdesi sonucuna gore absorbans yiizdesi ilk on dakika igerisinde %
46,6’ya ylikseldigi saptanmis olmasina ragmen 72 saatte sliren denemeler sonucunda
absorbans yiizdesinin ¢ok fazla degismedigi gozlemlenmistir. 300. ve 4320 dakikalar

arasinda absorbans yiizdesinin % 53,3 olarak belirlenmistir.

Dekolorizasyon ¢aligmasinda kullanilan C-22 izolat1 Lanaset Navy R boyasini (570nm)

statik kosullarda (37 °C) zamana bagli dekolarizasyon ylizdesi Sekil 4.2°de verilmistir.

C-22 Lanaset Navy R

70
60

. ‘__'/—-/.\—._._.—-4
40 ‘

30 /

% Absorbans

0 10 20 30 40 50 60 120 180 240 300 1440 2880 4320
Dakika

Sekil 4.2 C-22 izolat1 Lanaset Navy R boyasin1 (570nm) statik kosullarda (37 0C)

zamana bagli dekolarizasyon ylizdesi
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C-13 izolati Lanaset Brown B boyasini (520nm) statik kosullarda (37 °C) zamana bagh
dekolarizasyon yiizdesi sonuglarina ilk bir saatde % absorbans degeri yar1 yariya
yiikselmistir ( % 0’dan % 47,4). C-13 izolatinin Lanaset Navy R’de oldugu gibi %
absorbans degeri 48’inci saate kadar devam etmis ancak yiikselis ilk bir saate gore daha
yavas gerceklesmistir. 48’inci saatte absorbans degeri % 94,8 olarak belirlenmistir.
Absorbans yiikselisi 102’inci saate kadar devam etmistir ancak 120’inci saatte yilizde

absorbans degerinin 88,7 ye diisdiigii goriilmiistiir.

Dekolorizasyon calismasinda kullanilan C-13 izolati Lanaset Brown B boyasini
(520nm) statik kosullarda (37 °C) zamana bagh dekolarizasyon yiizdesi sekil 4.3’de

verilmistir.

C-13 Lanaset Brown B

120

% Absorbans
(=%
=

0 1 2 3 4 5 24 30 48 34 72 78 96 102 120

Saat

Sekil 4.3 C-13 izolat1 Lanaset Brown B boyasimi (520nm) statik kosullarda (37 OC)

zamana bagli dekolarizasyon yiizdesi
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C-13 izolat1 Lanaset Navy R boyasini zamana bagli dekolorizasyon sonucuna gore %
absorbansin ilk bir saat igerisinde % 51,13 ‘e kadar ylikselmis olmasina ragmen 72’inci

saatte kadar % absorbans degerinde degisiklik goriilmemistir.

C-13 izolatin Navy R boyasinin statik kosullarda (37 °C) zamana bagh dekolarizasyon

yiizdesi sekil 4.4’de verilmistir.

C-13 Lanaset Navy R
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fa //
2 30 /
& 20 /
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Sekil 4.4 C-13 izolat1 Lanaset Navy R boyasini statik kosullarda (37 °C) zamana bagl

dekolarizasyon yiizdesi

C-13 izolat1 Lanaset Navy R boyasini zamana bagli dekolarizasyon sonucuna gore ilk
bir saatte % absorbans 51,13’e yiikselirken, C-22 izolatinda ilk on dakika igerisinde %

46,6’ya daha kisa zamanda % absorbans gostermistir.

C-22 izolat1 Lanaset Brown B boyasini zamana bagli dekolarizasyon sonucu ilk bir
saatte % 15,52 absorbans yiikselisi az olmasina ragmen C-13 izolatinda ise ilk bir saat

igerisinde % 47,41 e yiikselerek daha hizli % absorbans gerceklesmistir.

C-22 izolat1 Lanaset Brown B boyasini zamana bagli dekolarizasyon sonucu 72’inci ve

78’inci saatler aras1 max absorbans yiikselisi saglamis ancak % absorbans degeri 96’1inc1
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saatte azalis (% 62,93) oldugu goriilmiistiir. C-13 izolatinda ise max absorbans ilk bir
saat icerisinde gerceklesmis ve 102’inci ve saatte kadar bir degisiklik goriilmemis
olmasina ragmen 102’inci ve 120’inci saatler arasi % absorbans degerinde azalis

gorilmistiir.

Izolatlardan C-22 izolati Lanaset Navy R boyasmi en hizh ilk on dakika igerisinde
adsorbe etmis, % absorbans 60,66’ya ¢ikmistir ve Lanaset R boyasi’n1 en hizli adsorbe
eden izolat olarak diisiiniilmektedir. Lanaset Brown B’yi en yliksek adsorblayan C-13
ve C-22 izolatlar1 olamasina ragmen daha sonraki saatlerde % absorbans’da azalma
goriilmustiir. C-13 izolat1 Lanaset Navy R boyasinda ilk bir saatte %51 absorbans degeri

goriilmiis ve sonraki saatlerde absorbans degeri %53,3’e kadar ¢ikmistir.

4.2.4.1 FT-IR (Fourier Transform Infraret Spektrometre) ile Renk Giderimi

Analizi Sonuc¢lar

Calismamizda; boya absorbsiyonunda FT-IR spektrometresi sonuglarina gore,
bakterilerin hiicre yiizeyinde tutma bélgelerinin biiyiik olasilikla amid (1595-1700 cm™)
gruplart oldugu saptanmustir. Alinan piklere gore fonksiyonel amid gruplarimin; N-
imonosubstituted amide (1650-1700 cm™), N,N-disubstituted amide (1640-1680 cm™),
N-unsubstituted amide (1650-1700 cm™), N-alkyl aromatic amide (1595-1670 cm™) ve

N-unsubstituted aromatic amide (1595-1670 cm-1) olabilecegi diistiniilmektedir.

C-22 izolat1 (kontrol) (b) C-22 izolat1 Lanaset Brown B boyasini (iirin) FI-TR analizi
Sekil 4.5°de, (a) C-22 izolat1 (kontrol), (b) C-22 izolat1 Lanaset Navy R (iiriin) boyasini
FI-TR analizi Sekil 4,6’da, (a) C-13 izolat1 (kontrol), (b) C-13 izolat1 Lanaset Brown B
(tirtin) boyasini FI-TR analizi Sekil 4.7°de verilmistir.
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Sekil 4.6 (a) C-22 izolat1 (kontrol) FI-TR analizi, (b) C-22 izolat1 Lanaset Navy R
(lirin) boyasini 4320 dakika sonrasi FI-TR analizi
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Sekil 4.7 (a) C-13 izolat1 (kontrol) FI-TR analizi, (b) C-13 izolat1 Lanaset Brown B

(tirtin) boyasini 120 saat sonrasi FI-TR analizi

4.2.4.2. izoterm incelemeleri

Adsorpsiyon prosesinin izoterm analizi, en ¢ok kullanilan izoterm modellerinden olan

Langmuir ve Freundlich izoterm modellerine gore incelenmistir.

Grafiklerin Langmuir korelasyon degerleri C-13 Brown B 0.589, C-13 Navy R 0.98, C-
22 Brown B 0.77, C-22 Navy R 0.95 ve Freundlich korelasyon degerleri ise C-13
Brown B 0.873, C-13 Navy R 0.99, C-22 Brown B 0.94, C-22 Navy R 0.98 olarak

bulunmustur.
Lanaset Brown B biyosorpsiyonunda Freundlich ve Langmuir izotermlerinin korelasyon

katsayilar1 karsilastirildiginda (Cizelge 4.8), izotermlerin ortalamasina gore Freundlich

izoterminin (R2:0.906) daha uygun oldugu gézlemlenmistir.
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Freundlich ve Langmuir izotermlerinin Lanaset Navy R biyosorpsiyonun ig¢in
korelasyon katsayilari karsilagtirildiginda, Freundlich izoterminin (R2:0.985) Langmuir
izotermlerine gore daha uygunlugunun daha fazla oldugu goriilmiistiir (Cizelge 4.8).

Lanaset Navy R biyosorpsiyonunda Freundlich izoterminin (R2:0.985) Lanaset Brown
B biyosorpsiyonun Freundlich izotermine (R2:0.906) goére daha anlamli oldugu

gOrilmiistiir.

C-13, C-22 izolatlarinin Lanaset Navy R ve Laneset Brown B boyasii absorbsiyon
sonuclarina gore cizelge 4.8’de Freundlich, Langmuir izoterm sonuglar1 verilmis olup
Freundlich, Langmuir izoterm grafikleri ise sekil 4.9°da, sekil 4.10°da, sekil 4.11°de,
sekil 4.12°de, sekil 4.13°de, sekil 4.14°de ve sekil 4.15°de grafikleri verilmistir.
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Cizelge 4.8 C-13 ve C-22 izolatlarin Freundlich ve Langmuir izoterm sonuglar1

LANGMUIR iZOTERM SONUCLARI FREUNDLICH iZOTERM SONUCLARI

C13 Lanaset Brown B 1,588x10 -7536 0,589 -5,61 3,95x10™ 0,873

C22 Lanaset Brown B 3,064x10™ -2,699.002 0,77 -0,65 1,27x10°® 0,94
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Sekil 4.8 Lanaset Brown B’nin C-22 iizerine

biyosorpsiyonunun Langmuir izotermi

Sekil 4.9 Lanaset Brown B’nin C-22 iizerine

biyosorpsiyonunun Freundlich izotermi
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Sekil 4.10 Lanaset Navy R’nin C-22 iizerine

biyosorpsiyonunun Langmuir izotermi

Sekil 4.11 Lanaset Navy R’nin C-22 iizerine

biyosorpsiyonunun Freundlich izotermi
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Sekil 4.14 Lanaset Navy R’nin C-13 iizerine

biyosorpsiyonunun Langmuir izotermi

Sekil 4.15 Lanaset Navy R’nin C-13 iizerine

biyosorpsiyonunun Freundlich izotermi
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TARTISMA

Diinyamizda ekstrem kosullara adapte olarak hayatlarin1 devam ettiren prokaryotlar
biyoteknoloji alaninda onemli bir yere sahiptirler. Ekstrem kosullara dayanabilen bu
prokaryotlardan biride Halofilik bakterilerdir. Halofilik bakteriler, yiiksek tuz
konsantrasyonlarinda optimal aktivite gosteren ve endiistride genis kullanim olanag:
bulunan mikroorganizmalardir. Bu mikroorganizmalar hiicre disi enzimleri tiretmeleri
nedeniyle Dbiiylik bir biyoteknolojik potansiyele sahip olmalarina karsin,

identifikasyonlar1 ve hiicre yapilari hala tam olarak ortaya ¢ikarilamamistir.

Calismamizda Camalti tuzlasindan izole edilen prokaryotik mikroorganizmalarin kirlilik
etkenlerinden en 6nemlileri arasinda sayilan boyar maddelerin renk gideriminde etkileri

olup olmadiginin belirlenmesi amaglanmistir.

Izolatlardan C-13 ve C-20 gram negatif (Gr -) reaksiyonu, C-12, C-15, C-17, C-22 ise
gram pozitif (Gr +) reaksiyonunu gostermistir. Izolatlarin tiimii basil olup %25 SW

besiyerinde krem renkli koloni morfolojisi gosterdigi ¢aligmamizda goriilmiistiir.

Calismamiza benzer olarak, Birbir vd. (2003), Sereflikochisar Tuz Golii’'nde izole
ettikleri halofilik bakterilerin hareketli, 3,0x5,0 pum boyunda, diizensiz ¢omaklar

oldugunu ancak izolatlarinin gram negatif olduklarini belirlemislerdir.

Halobacteriales takiminda bulunan organizmalarin, nitrat varhiginda veya yoklugunda
fakiiltatif anaerob veya aerop olduklari, gelismeleri icin optimum 3,5-5 M NaCl’e
thtiya¢ duyduklar1 belirlenmistir. Bu takim {iyelerinin farkli morfolojik yapilar
bulundugu (kok, ¢omak, disk seklinde) hareketli ve gram negatif organizmalar oldugu
gorilmektedir (Byrant vd. 1989, Tindall et al. 1992, Valera 1988).

Birbir and Sesal (2003) yaptiklar: ¢calismada Tuz Golii’'nden izole ettikleri 82 izolattan
32’sini incelemeye almislar ve bunlarin optimum gelisim gosterdikleri tuz, pH ve

sicaklik derecelerini rapor etmislerdir. Ayrica bu izolatlarin ¢esitli biyokimyasal
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testlerini yapmislar ve sonug olarak Tuz Golii’nilin asir1 derecede halofilik bakteriler igin

uygun bir ortam oldugunu bildirmislerdir.

Baska bir ¢alismada ise Tuzkoy’dan izole ettikleri ve morfolojik 6zelliklerine goére 5
gruba ayirdiklar1 halofilik bakterilerin tiimiiniin %10, %15, %25 tuz konsantrasyonunda
pH 7,5°de ve 40 °C’de optimum gelisme gdsterdiklerini bildirmistir (Birbir vd. 2004).
Bu calismaya benzer olarak Grant et al. (1998, 2001) yaptiklar1 ¢aligmalarda benzer

sonuclar elde etmislerdir.

Calismamizda, C-12, C-13, C-20 izolatlarin denenen tiim pH’larda (pH 5, 7, 9, 11) ¢ok
1yi gelisirken C-15 pH 11°de gelisimi sinirlanmustir. C-17 pH 5’de, C-22 ise pH 11°de
gelisme gostermemistir. C-12, C-13, C-15, C-22 izolatlarinin denenen tiim sicakliklarda
(25 °C, 30 °C, 37 °C, 45 °C, 55 °C) cok iyi gelisme gostermistir. C-17 ve C-20
izolatlarinda ise sadece 25 °C ve 30 °C’de ¢ok iyi gelismis olmasina ragmen artan

sicaklik gelisimi azaltmistir.

Calismamizda da tiim izolatlarin %5, %10, %15, %20, %25 tuz konsantrasyonlarin da
cok 1iyi gelistigi ancak %30’luk tuz konsantrasyonunda C-12, C-13, C-17’nin
gelisemedigi, C-15 ve C-22, C-20’nin ise orta diizeyde gelisim gosterdigi saptanmistir.
Calismamiza benzer olarak Ventosa et al. (1998) 1limli halofil bakterilerin %3-15’lik
NaCl konsantrasyonunda gelisme gosterebildigini bildirmistir. Birbir vd. (2001)
Halofilik bakterilerin %15 ve %25 NaCl igeren besiyerlerinde gelistiklerini

gozlemlemislerdir.

Sereflikochisar Tuz Golii’'nde izole ettikleri halofilik bakterilerin %83’iiniin pozitif

oksidaz, %78’inin ise pozitif katalaz reaksiyon verdiklerini saptamislardir (Birbir vd.
2001).

Benzer olarak Camalti Tuzlasi’ndan izole ettigimiz bakteri suslarinin C-13 ve C-22°de
(%33) katalaz negatif; C-12, C-15, C-17 ve C-20’de (%66) katalazin pozitif reaksiyon

gosterdikleri goriilmiistiir.
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Yapilan bagka bir calismada Tuzkoy’dan izole edilen halofilik prokaryotlart morfolojk
ozelliklerine gore ayirdiktan sonra 2 izolat disinda izole ettigi tiim izolatlarin seliiloz
pozitif oldugunu ayn1 zamanda ¢ogunun jelatin, kazein, DNaz gibi hidroliktik enzimlere
sahip oldugunu bildirmistir. Pleomorfik ve turuncu pigmentli morfoloji gésteren Grup II
icerisinde yer alan izolatlar glikoz, maltoz, siikroz ortamda gelistiklerinde asit {irettikleri

goriilmiistiir (Birbir vd. 2004).

Caligmamizda izolatlarin farkli karbon ve seker kaynaklarii kullanabilme yetenekleri
ile ilgili test sonuglarina gore, tiim izolatlar Fruktoz, Maltoz, Mannitol, Sukroz,

Galaktoz ve Raffinoz kullanabilme yetenegindedirler.

Gilniimiize kadar yapilmis ilimli halofilik mikroorganizmalarin amilaz enzimi iretim
kapasiteleri  lizerine  yapilmis c¢alismalar  incelendiginde  ortamin  NaCl
konsantrasyonunun enzim iiretimi tizerinde etkili oldugu belirlenmistir. Coronado et al.
(2000) yaptiklar1 bir ¢alismada 1limli halofilik Halomonas meridiana’nin optimum a-
amilaz enzimi tretimini % 10 NaCl konsantrasyonunda gergeklestirdigini tespit

etmislerdir (Coronado et al. 2000).

Calismamizda %15°lik tuz konsantrasyonunda izolatlarin hi¢ birinde amilaz aktivitesine

rastlanmamuistir.

Porro et al. (2003) 9848 yaptiklar1 ¢alismada halofilik bakterilerin 269’un amilaz,
2001’nin proteaz, 207’sinin lipaz, 118’nin DNaz iirettiklerini saptamislardir. Ancak
hicbir izolatda ksilaz aktivitesini belirleyememislerdir. 20 izolatin 2 tane extraseliiler
enzimin trettigini belirlemislerdir. Salina vibrio’nin en fazla amilaz, proteaz aktivitesi
gosterdigi saptamisglardir. Halomanas sp.’de en fazla lipaz aktivitesi goriiliirken bunu
amilaz takip etmistir. Marinococcus’larin ancak bir izolatinda lipaz aktivitesi oldugu
belirlenmis ve Salinacoccus’larinda ise yine bir izolatinda lipaz, bir izolatinda da

proteaz aktivitesi gdzlemlenmistir.
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Calismamizda izolatlardan sadece proteaz hidrolizini C-12 susunda ve %215 NaCl
proteaz hidrolizinde C-22 susunda pozitif olarak belitlenmistir. Izolatlarimizin

hi¢birinde Birchwood Ksilan Hidrolizi meydana gelmemistir.

Ksilanaz enzimi iizerine yapilan bir c¢aligmalarda fungal yada bakteriyel kokenli
ksilanazlarin mezofilik sicakliklarda (40-60 °C), ndtral (bakteri kokenli ksilanazlar)
veya hafif asidik (fungus kokenli ksilanazlar) pH degerlerinde optimum aktiviteye
ulastig1 tespit edilmistir (Collins et al. 2004).

Yapilan caligmalarda ortam kosullarinin enzim aktivitesi tizerine etkili oldugu

goriilmektedir. Bu nedenle izolatlarimizin farkli kosullarda enzim tiretimleri degisebilir.

Antibiyotiklere duyarlilik testleri de halofilik bakterilerin domain ayriminda kullanilmig
olan yontemlerdendir (Oren 2002). Asir1 derecede halofilik Archaea iiyelerinin hepsi
Penisilin G’ye direng gostermektedir. Bu durum Archaea/Bacteria ayriminda

kullanilabilecek basit ve ucuz bir yontem olarak goriilmektedir.

Halobacteriaceae familyasinin tiirlerinin eritromisine, kloramfenikole, penisiline,
streptomisine ve terasikline kars1 direngli olduklar1 ve animisine, basitrasine, novobisine

ve vibriostat ayiraclarina kars1 duyarli oldugu belirtilmistir (Byrant et al. 1989, Valera
1988).

Birbir (2003) calismasinda Tuz Go6lii izolatlarinin Archaea olanlarinin hepsinin Penisilin

G ‘ye direngli oldugunu bildirmistir.

Mutlu M.B. (2006) Tuz golii’'nden izole etdigi 122 izolattan 9 tanesi hari¢ diger timii
Penisin G’ye, Vankomisin ve Kloramfenikol’e karsi direngli ve 122 izolattan 9 tanesi

hari¢ diger tlimiiniin Basitrasin ve Novobiosine duyarli olduklarini belirtmistir.

Cetinkus (2007) Camalt1 tuzlasindan izole etdigi 34 izolattan 19 tanesi Penisilin G’ye ve
Kloromfenikol’e kars1 direngli ve 34 izolattan 15 tanesininde Basitrasin’e duyarh

olduklar1 belirtmistir.
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Calismamizda izolatlarin timii (C-12, C-20, C-22, C-13, C-15, C-17) Kloromfenikol’e
kars1 direngli olarak bulunmasina karsin ancak 3 tanesi (C-12, C-20, C-22) Penisilin
G’ye duyarli oldugu saptanmistir. Yine izolatlarin (C-12, C-13, C-15, C-20)

Basitrasin’e kars1 duyarli olduklar1 belirlenmistir.

Cetinkus (2007) ve Mutlu M.B. (2006) nun yaptiklar1 ¢alismalar sonuglarina benzedigi

gorilmiistiir.

Bakteriyal lipid kompozisyonu ve taksonomik siniflandirma arasindaki iliski bakteriyal
identifikasyon amaciyla yaygin olarak kullanilmaktadir. Yag asidi profillerine dayanan
bakteriyal smiflandirmalar niikleik asit homolojisine dayali smiflandirmalarla
karsilastirilmis durumdadir. Lipid analizleri metodolojisindeki gelismeler bir¢cok bakteri
icin bu iliskiyi saglamistir. Lipit ekstraksiyonlarinin gaz kromotografisi, hiicresel yag

asitlerinin belirlenmesi igin yaygin olarak uygulanmaktadir (Basile et al. 1995).

Tuzun membranda bulunan polar lipit kompozisyonu iizerine etkileri arastirilmis ve tuz
oran1 artikca negatif ylikli membran lipitlerinde artig1 gorilmiistir. Tuz
konsantrasyonun artmasiyla fosfoatidil,ethanol amin miktar1 diismekte ve negatif yiikli
fofsfotidil gliserol, difosfotidil gliserol (kardiyolipin) miktar1 artmaktadir. Bunun nedeni
blayer yapisinin korumak oldugu disiiniilmektedir. Farkli tuz konsantrasyonlarina
adaptasyon sonucunda membaran lipidlerinin ya asit komposizyonu degistigi
goriilmistir. Aym1 zamanda sicakliginda yag asit kompozisyonunu etkiledigi

bilinmektedir (Ventosa et al. 1998).

Yoon et al. (2001) g¢alismalarinda Kore’deki Sar1 Deniz’den izole ettikleri SW32
strain’inin dizi analizi sonucu Halomonas sp. tiirlerine daha yakin oldugunu
gormiislerdir. Bu straini TSA (tripticase soy agar) ve MA (Marine agar) besiyerlerinde
gelistirdikten sonra yag asit analizi (FAME) analizi sonucunda; C18:0, C16:0 ve C16:1
w7c, sum in feature 4 ve C12:0 30H yag asit profillerini bulmuslardir. Yaptigimiz
calismada C-13 ve C-20 izolatlar1 dizi analizi sonuglarma goére Halomonas salina
olduklar saptanmistir. C-13 ve C-20 izolatlarin FAME analizi sonucu ortak olarak sum

in feature 2 yag asidine rastlanmis ve engok (%78.61) C-20 izolatinda goriilmiistiir.
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Yoon et al.’in (2001) yaptiklar1 FAME analizi sonucuna benzer olarak C-13’de C12:0
30H ve C-20’de ise sum in feature 4 yag asit profillerine rastlamigtir. Bu sonuglara gore

fakl1 besiyerinde gelisen izolatlarin yag asit profilleri farklik gostertigi diisiinebilinir.

Yoon et al. (2003) yaptiklar1 bir diger ¢alismada Uzakdogu Denizi’nden izole ettikleri
HSL-3T’inin dizi analizi sonucunda Halobacillus sp.’ye yakin oldugunu
belirlemislerdir. HSL-3T ve Halobacillus tiirlerinin (H. halophilus KCTC 3685T, H.
trueperi KCTC 3686T ve H. litoralis KCTC 3687T) yag asidi analiz sonuglarini
karsilagtirmiglardir. Bu izolatlar1 MA ve %10 (NaCl) MA besiyerlerinde gelistirdikten
sonra FAME analizine almig diiz zincirli yag asitleri; C15:0, C16:0, dallanmis yag
asitleri; anteiso-C13:0, is0o-C14:0, iso-C15:0, anteiso-C15:0, iso-C16:0, iso-C17:0,
anteiso-C17:0, iso-C17:1w10c, doymamus yag asitleri; C16: 1w7c alcohol, C16: 1wl lc,
Summed features; Summed feature 4, Summed feature 5 igerdiklerini belirlemislerdir.
Yaptigimiz ¢alismada C-12 ( Halobacillus sp.), C-17 (Halobacillus sp.), C-22
(Halobacillus sp.) izolatlarin hig¢birinde ortak yag asitleri bulunmamistir. C-12° en ¢ok
goriilen yag asidinin 15:1 Anteiso A, C-22’de ise sum in feature 2 olmasina ragmen C-
17°de bir tane yag asidi (16:0 30H) belirlenmis olup, bu sonuglarin goére strain

farkliliklarindan oldugu diistiniilmektedir.

Halomonas’larda 16:0, 16:1, 18:1’in bir ¢ok tiirde dominant oldugu belirlenmistir.
Halobacillus® ta ise dallanmis yag asitleri (15:0,17:0) dominanttir ancak bu profil

tuzluluk orani degismesiyle degisebilir. (Ventosa et al. 1998).

16S rRNA genlerinin polimeraz zincir reaksiyonu ile ¢ogaltilarak diziliminin ortaya
cikarilmasi da taksonomik caligmalarda gegerliligi ¢ok yiliksek olan bir yontem olarak
karsimiza ¢ikmaktadir. PCR ile 16S rRNA’ya spesifik primerlerle ¢evresel drneklerdeki
mikrobiyal popiilasyonlarm analizi miimkiin olmaktadir. Ustelik bu ydntemde
tanimlama edilemeyen tiirlerin belirlenmesi de miimkiin olmaktadir. Bu nedenden
dolayr olduk¢a etkili bir yontemdir ve son zamanlarda daha sik kullanildig:

gortilmektedir (Anton and Oren 2002).
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16S rRNA genlerinin polimeraz zincir reaksiyonu ile ¢ogaltilarak diziliminin ortaya
cikarilmasi da taksonomik caligmalarda gegerliligi ¢ok yiiksek olan bir yontem olarak
karsimiza ¢ikmaktadir. PCR ile 16S rRNA’ya spesifik primerlerle ¢evresel orneklerdeki
mikrobiyal popiilasyonlarin analizi miimkiin olmaktadir. Ustelik bu yontemde kiiltive
edilemeyen tiirlerin belirlenmesi de miimkiin olmaktadir. Bu nedenden dolay1 oldukca
etkili bir yontemdir ve son zamanlarda daha sik kullanildig1 goriilmektedir (Anton and

Oren 2002).

Morfolojik ve fizyolojik nitelendirmeler Smiber and Krieg (1994) tarafindan %5 NaCl
iceren kiiltiirler tanimlamak i¢in kullanilan metotlar test edilmistir. S: Asad et al.’e
(2006) gore tekstil endiistri atiklarindan 27 halofilik ve halotolerant bakteriler izole
etmislerdir. Bu izolatlardan 3 tanesinin 16S rDNA genini ¢ogaltmak icin universal
primerler 8F ve 1541R’1 segilen iki izolat i¢cin kullanilmiglardir (izolat D2 VE A3).
Diger izolat i¢in de 8F ve 1492R primerlerini kullanmislardir ve izolatlarin Halomonas

tiirlerine ait olduklarini bulmuslardir.

Jianbo Guo et al. (2007) yaptiklar1 ¢alismada kiyr sedimentlerine (Dalian Bay Cin)
bulasan kimyasal atik sularindan Halomonas sp. GTW izole etmislerdir. 16 S rDNA
genini PCR’da ¢ogaltmak i¢in 8F ve 1522R primerlerini kullanmislardir.

Bu calismada ise analizler i¢in MI13F, 27F, 1492R, 907R, 785F, M13R ve 341F
primerlerini kullanarak Camalti Tuzlasin’dan izole edilen 6 tane halofilik bakterilerin
16S rRNA PCR fiiriinleri dizi analizine tabi tutulmustur. Bu analizler sonrasi izolatlarin
C-12 Halobacillus sp., C-13 Halomonas salina, C-15 Bacillus marismortui, C-17

Halobacillus sp. C-20 Halomonas salina, C-22 Halobacillus sp. oldugu gériilmiistiir.

Halofilik organizmalarin renk giderimi ile ilgili calismalar ¢ok yenidir. Asad et al.
(2006) izole ettikleri halofilik ve halotolerant bakteriler ile bir tekstil azo boyasinin
dekolorizasyon caligmasinda Halomonas genusu tiyesi olduklarini tespit ettikleri ii¢
strainin  dekolorizasyon  ¢alismalarinda  kullanilabilece§ini  ve  muhtemelen
dekolorizasyonun mekanizmasinin  adsorbsiyondan ziyade biodegredasyon ile

gerceklestigini bildirmislerdir.
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Nyanhongo et al. (2001) decolarizasyon c¢alismasinda 49 puM koansantasyonunda
kullanilan Acid Blue 225 boysinin 628 nm dalga boyunda Asid blue decolarizasyonda
calismas1 sonucu lakkaz aktivitaesinin S.rolfsii straininde 6énemli oldugunu ancak Bacic
Red Blue’nun renk gideriminde Tremedes Modesta’ya gore daha az onemli oldugunu

bulmuslardir.

Guo et al. (2008) yaptiklar1 ¢calismada kimyasal atik i¢eren kiy1 sedimentlerinden izole
ettikleri Halomonas sp. straininin optimal 30 °C’de ph 6,5-8,5 arasinda ve %10-20 (w/v)
tuz konsantrasyonunda gelistigini satamislardir. Farkli azo boyalarin dekolorizasyonu
belirledikleri c¢alismalarinda 24 saat ig¢inde %90’nin iizerinde dekolorizasyon
gerceklestigi ve bu tuza toleransli organizmalarin konvansiyonel biyolojik aritim

tesislerinde kullanilmasinin faydali olabilecegi bildirilmistir.

Yaptigimiz dekolarizasyon ¢alimasinda C-13 izolati Lanaset Navy R boyasini zamana
bagli dekolarizasyon sonucuna gore ilk bir saatte % absorbans 51,13’e yiikselirken, C-
22 izolatinda ilk on dakika igerisinde % 46,6’ya daha kisa zamanda % absorbans

gostermistir.

C-22 izolat1 Lanaset Brown B boyasini zamana bagli dekolarizasyon sonucu ilk bir
saatte % 15,52 absorbans yiikselisi az olmasina ragmen C-13 izolatinda ise ilk bir saat

icerisinde % 47,41’e ylikselerek daha hizl1 % absorbans gerceklesmistir.

C-22 izolat1 Lanaset Brown B boyasini zamana bagli dekolarizasyon sonucu 72’inci ve
78’inci saatler aras1 max absorbans yiikselisi saglamis ancak % absorbans degeri 96’ nc1
saatte azalis (% 62,93) oldugu goriilmiistiir. C-13 izolatinda ise max absorbans ilk bir
saat igerisinde gerceklesmis ve 102’inci ve saatte kadar bir degisiklik goriilmemis
olmasma ragmen 102’inci ve 120’inci saatler arast % absorbans degerinde azalis

gorilmiistir.

Pasifik sedimentlerinden izole edilen kursun direngli Penicillium tiirlerinin 24 mM Pb
(NOs), konsantrasyonunda gelisebildigi 4 mM’ lik konsantrasyonda kursunu graniiller

halinde hiicre duvarinda adsorbe edebildigi elektron mikroskobu ile belirlenmistir.
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Arastirmacilar Pasifik Okyanusu’ ndan izole ettikleri kursuna direngli Psf-2 izolatinin
kursunu hem hiicre duvarinda biyosorbe ettigi, hemde hiicre i¢inde (protoplazma ve
vakuollerde) diizensiz graniiller (15-100 nm) halinde akiimiile ettigi gozlemlenmistir
(Sun and Shao 2007). Mergeay et al. (2003) yaptiklar1 calismada Ralstonia
metallidurans CH34’ te metal direncinden hiicreye kursun transportundan sorumlu olan
P tip ATPaz’ n rol oynadigini bildirmislerdir. Arthobacter sp. (Trajanovska et al. 1997),
Pseudomonas marginalis, Bacillus megaterium (Roane 1999), Staphylococcus aureus
ve Citrobacter freundii (Levinson et al. 1996, Levinson and Mahler 1998) tiirlerinin
kursuna direngliligi saptanmasina ragmen direncin neden kaynaklandigi Ralstonia

metallidurans CH34’ teki gibi belirlenememistir.

Kalyani et al. (2007) Pseudomonas sp. izolatint Red BLI boyasiyla kullanarak FTIR
sonucuna gore kontrol grubunda 3785 cm-1, 3435 cm-1,2924 cm-1,1632 cm-1
piklerinde birbirine simetrik olarak bu piklerin oldugu yerlerde -NH, -NH2, -CH3 ve —
OH gruplart gériilmiistiir. 620 cm-1 pikte de mono-asetielen benzen tiirevleri ve 1260
cm™ pikte ise boyanmn dogal aromatik oldugu bildirilmistir. Uriin sonucunda gériilen

piklerin sonucunda —OH, C=N,ve -CH3 gruplarinin oldugu gorilmiistiir.

Dawkar et al. (2007) Bacillus sp. izolatint Brown 3REL boyasin1 kullanarak yaptigi
FTIR sonucuna gore C-H, C=N, N-H ve C=0 gruplarina rastlanmistir.

Calismamizda; boya adsorbsiyonunda FT-IR spektrometresi sonuclarina gore,
bakterilerin hiicre yiizeyinde tutma bélgelerinin biiyiik olasilikla amid (1595-1700 cm™)
gruplar1 oldugu saptanmigtir. Alinan piklere gore fonksiyonel amid gruplarmin; N-
imonosubstituted amide (1650-1700 cm™), N,N-disubstituted amide (1640-1680 cm™),
N-unsubstituted amide (1650-1700 cm™), N-alkyl aromatic amide (1595-1670 cm™) ve
N-unsubstituted aromatic amide (1595-1670 cm™) olabilecegi diisiiniilmektedir.
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Bu caligma sonucunda;

1-Camalt1 Tuzlasindan izole edilmis izolatlarin 16S rRNA analiz sonuglarina goére C-12
Halobacillus sp. C-13 Halomonas salina, C-15 Bacillus marismortui, C-17

Halobacillus sp. C-20 Halomonas salina, C-22 Halobacillus sp. oldugu belirlenmistir.

2- Izolatlar arasinda aymi tiirden olmalarmma karsin biyokimyasal testler, antibiyotik
duyarliliklari, enzim testleri ve yag asidi profilleri farklilik gostermistir. Bu farkliligin

nedeni farkli strainler olmasindan kaynaklanmaktadir.

3- Yag asidi metil esterleri (Fatty Acids Methyl Esthers) (FAME))’ nin gaz kromotografi
ile analizi Bacteria domaini iiyelerinin karakterizasyonunda kullanilabilen etkili bir
yontem olup yag asit profilleri ¢ikartilmis anacak cihazda veri taban1 bulunmadigi igin

tanimlama yapilamamuistir.

C-12, C-17 ve C-22 izolatlar1 dizi analizi sonuglaranina goére Halobacillus sp. olarak

saptanmis ancak izolatlarin hicbirinde ortak yag asitleri bulunmamastir.

C-13 ve C-20 (Halomonas salina ) izolatlarinda Sum 1n feature 2 (16:1 ISO 1/14:0 30H)

yag asidi tek ortak goriilen yag asidi olup en ¢ok C-20 izolatinda goriilmiistiir.

C-15 (Bacillus marismortui) izolatinda birden fazla yag asidi goriilmiis ancak diger

izolatlarla ortak yag asitleri goriillmemistir.

C-13 (Halomonas salina), C-20 (Halomonas salina), C-22 (Halobacillus sp.) izolatlari
farkli tiirler olmasina ragmen ortak olarak goren yag asidi sum 1n feature 2 olup en ¢ok
C-22 izolatinda goriilmiistiir. C-22 (Halobacillus sp.) ve C-20 (Halomonas salina)
izolatlarinda ortak olarak goriilen yag asidi ise sum 1m feature 1 olup en ¢ok C-22

izolatinda rastlanilmistir.

4- Halomonas salina (C13) ve Halobacillus sp. (C-22) dekolorizasyon calismalarinda

kullanilmis ve her iki izolatinda tuzlu ortamda dekolorizasyon ‘da kullanilabilecegi
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saptanmugstir. Izolatlardan C-22 izolat1 Lanaset Navy R boyasmi en hizli ilk on dakika
icerisinde adsorbe etmis, % absorbans 60,66’ya ¢ikmistir ve Lanaset R boyast’in1 en
hizl1 adsorbe eden izolat olarak diisiinlilmektedir. Lanaset Brown B’yi en yiiksek
adsorblayan C-13 ve C-22 izolatlar1 olamasina ragmen daha sonraki saatlerde %
absorbans’da azalma goriilmiistiir. C-13 izolat1 Lanaset Navy R boyasinda ilk bir saatte
%351 absorbans degeri goriilmiis ve sonraki saatlerde absorbans degeri %53,3’e kadar

cikmustir.

Boyar madde igeren bir¢ok tekstil atig1 ayn1 zamanda yiiksek oranda tuz igermektedir.
Bundan dolay1 halofilik bakteriler, asir1 tuzluluga dayanikli enzimleri, tuzluluga karsi
koyabilmek i¢in kullandiklar: stratejileri, zor sartlarda enerji tiretimine olanak saglayan
0zel proteinlerinin varlig1 ve kendilerine has olan 6zelliklerinden dolay1 izolasyonlar1 ve
identifikasyonlar1 yapilarak biyoteknolojik uygulamalarda, o6zelliklede remediasyon

calismalarinda kullanimlari biiylik avantaj saglayacaktir.

5- Calismamizda; boya adsorbsiyonunda FT-IR spektrometresi sonuglarina gore,
bakterilerin hiicre ylizeyinde tutma bdlgelerinin biiylik olasilikla amid gruplarinin
oldugu belirlenmis ve renk gideriminin biyodegradayondan ziyade biyoadsorbsiyon ile

oldugu saptanmistir

6- Freundlich ve Langmuir izoterm sonucglarmma gore korelasyon degerleri

karsilastirildiginda en anlamli C-13 Lanaset Navy R’de adsorbsiyon goriilmiistiir.

Calismamizin sonuglarina gore ileriye yonelik calismalarda:

v' Dekolarizasyon ¢alismast 06lii ve canli halofilik organizmalarin etkinligi

karsilastirilabilinir.

v Dekolarizasyon c¢alismasinda etkili olan protein kodlayan gen bulunup

molekiiler calismalarda kullanilabilir.

v" Halofilik organizmalarin immobilizasyon ¢aligmalarinda etkinligi arastirilabilir.
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KULLANILAN MALZEME LiSTESI

Uriin Ismi Uriin Markasi Uriin Kodu
Potassium Cloride Carlo Erba 10009 360107
Calcium Chloride Sigma 1009 C4901
Sodium Chloride Riedel-de Haén 5kg 13423

Yeast Extrat Merck 500g 1.03753
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Magnesium Sulfat-
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Magnesiumchlorid-
Hexahydrat Merck 1kg 1.05833.1000
Sodium Bromide
Fluka 5009 71330
Tri-Sodium Citrate
Fluka 1 kg 71406
Triptone Enzimatik The
Guest Kazein
Fluka 5009 D5008
Tween 80
Calsiumchlorid-Dihydrate Riedel-de Haén 1L D4025
CM52-Cellulose Servacel Merck 5009 1.02382
Tryptone Serva 100g 45029
Glicerol Anhydrous Sigma 2509 T-9410
Starch Fluka 1L 49780
D-(+)-glucose Anydrous Merck 1kg 1.01253.1000
Peptone Fluka 1kg 49150
Skim Milk Powder Merck 5009 1.07214
di-Potassium Hydrojen Oxoid 5009 L31
Phosphate

XVi



Fluka 1kg 60355
Birchwood Ksilan
Trizma-Base X4252-10G
Sigma 1kg T-6066
Asetik Asit
EDTA Sigma 500g A 9967
Hidrochloric Acid Fluka L3002
Sodium Hidroksit Carlo Erba 403872
Metanol Riedel-de Haén 1kg Al1551
Heksan Riedel-de Haén 1kg 34860
Metiltert-butyl Eter(HPCL) Merck 2.5kg 1.04391
Casamino Asid Riedel-de Haén 1kg 34875
Gelatin Aptoph Bacto 223050
Tri-Sodium 5,5 Hydrate Difco 5009 214340
Parametil aminobenzaldehit Merck 1kg 6431
Congo Kirmizist Fluka 1009 39080
Na- Asetat Fluka 259 60910
Glikojen Sigma 2509 S-2889
Kristal Viole Sigma S807117
Lugol Carlo Erba 491502
Safranin Riedel-de Haén 30305
Ethanol Riedel-de Haén 32610
Fruktose Riedel-de Haén 32221
Maltose Merck 1kg 1.04007
Sukrose Fluka 63418
Mannitol Sigma 500g S-2395
Raffinose Fluka 63565
DNaz Agar Fluka 25g 83400
Agarose Sigma 500g S-2395
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TOPO-TA Klonlama Kiti Sigma 2509 A2929
Dye-Ex QIAGE Invitrogen C404003
Wizard Plus SV Minipres QIAGE 63204
DNA
(plazmit) Progema #A1460
Wizard SV Gel and PCR Progema #A9282
Clean-Up System
Genome lab DTCS Quick Beckman Coulter $810148
Start Kit
Na, EDTA Merck 1kg K30337518
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EK?2
izolatlarin Dizi Analizleri Sonrasi Belirlenen Blast Sonuclari ve Dizilerin Birlesimi

C12 M13F
Color key for alignment scores
80-200 >=200
Query
o 100 200 300 400 500 600 700

Accession \ Description | Max score \ Total score \ Query coverage |_'\E value \ Max ident
D0448762.1 Halobacillus sp. CN1915 PLO4 165 ribosomnal RMA gene, partial sequ 1029 1029 3% 0.0 97%
EUBE0526.1 Halobacillus sp, PREZ7 165 ribosomal RNA gene, partial sequence 1025 1025 33% 0.0 7%
EU308340.1 Halobacillus sp, SB115 3 163 ribosomal RNA aene, partial sequenc 1023 1023 33% 0.0 7%
EU308339.1 Halobacillus sp, SB115 2 163 ribosomal RNA aene, partial sequence 1023 1023 33% 0.0 7%
EU308338.1 Halobacillus sp, SB115 1 163 ribosomal RNA aene, partial sequenc 1023 1023 33% 0.0 7%
Do448799,1  Halobacillus sp. CNI931 PLO4 165 ribosomal RMA qene, partial sequ 1023 1023 3% 0.0 97%
AM990893 .1 Halabacillus sp. MOLA 119 partial 165 rRNA gene, culture collzction 1021 1021 3% 0.0 97%
41190534.1  Halobacillus [ocisalis 165 ribosomal RHA gene, partial sequence 1020 1020 33% 0.0 97%
AB189295.2  Halobacillus sp, I5-Hb2 aene for 165 rRN&, partial sequence 1018 1015 33% 0.0 7%
475530781 Halobacillus sp, GSP35 165 ribosomal RMA qene, partial sequence 1016 1018 33% 0.0 7%
AYE05519.1 Halobacillus sp. GSP34 165 ribosomal RMA gene, partial sequence 1016 1016 3% 0.0 97%

™ |gb Ipo448762 .11 Halobacillus sp. CNJ915 PLO4 165 ribosomal ENA gene, partial

Sequence
Length=1520

Socore = 1029 bhits (1140, Expect = 0.0
Identities = 603/616 (978), Gaps = 2/616 [1%)
Strand=Flus/Minus

bIEU88|3526.1| Halobacillus sp. PREZV 163 ribosomal BENA gene, partial sequence
Length=1528

3core = 1025 hits (1136), Expect = 0.0
Identities = 602/617 [97%), Gaps = T/617 [1%)
Strand=Flus/Minus

bIEU3DE34EI.1| Halobacillus sp. SB1153 3 165 ribosomal RNA gene, partial sequence
Length=1528

Seore = 1023 bits (1134), Expect = 0.0
Identities = &OZ/616 (97%), Gaps = 8/616 ([1%)
Strand=Flus/Minus

)-.![bIEU3EIS339.1| Halohacillus sp. SBL113 2 163 ribosowal BNA gene, partial sequence
Length=1328

Jcore = 1023 bits [1134), Expect = 0.0
Identities = 6GOZ/616 (97%), Gaps = 8/616 [1%)
Strand=Flus/Minus

).!bIEU3DB33E.1| Halobacillus sp. SBL1S 1 165 ribosowal RNA gene, partial sequence

Length=1528
Joore = 1023 bits [1134), Expect = 0.0

Identities = 6027616 (97%), Gaps = 87616 (1%)
Strand=Flus/Minus

XiX
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AGATGCTGCTACAGCGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTGGTTACCTTGTTACGA
CTTCACCCCAATCATTGGCCCCACCTTCGGCGGCTGGCTCCAAAAGGTTACCTCACCGACTTCGGGTGTT
GCCAACTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATC
CGCGATTACTAGCGATTCCGGCTTCATGCAGGCGAGTTGCAGCCTGCAATCCGAACTGAGAATGGTTTT
ATGGGATTTGCTACACCTTGCGGCTTCGCTGCCCTTTGTACCATCCATTGTAGCACGTGTGTAGCCCAGG
TCATAAGGGGCATGATGATTTGACGTCATCCCCGCCTTCCCCCGGTTTGTCACCGGCAGTCACCTTAGA
GTGCCCAACTGAATGCTGGCAACTAAGATTAGGGGTTGCGCTCGTTGCGGGACTTAACCCAACATCTCA
CGACACGAGCTGACGACAACCATGCACCACCTGTCACTTGGTCCCCGAAGGGAAGTCCCTATCTCTAGG
GAGGTCCAAGGATGTCAAGACCTGGTAAAGTTCTTCGCGTTGCTTCGAATTAACCACATGCTCACCGCT
TGTGCGGGCCCCGTCAATCCTTGAGTTCAGCCTGCGGCGTCTCCAAGCGAGTCTAATCGTACTCAGACT
AAGGTGAGCCCTACACTGACCGCGTACGGTGACACA
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GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGGGACGATGCGTAGCCGACCTGAAGGGTGATCG
GCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGG
ACGAAAGTCTGACGGAGCAGACGCCGCGTGAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTA
GGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCTTGACGGTACCTAACGAGGAAGCCCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCG
CGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGG
GAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGG
AACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAA
CAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCT
TAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGA
ATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCA
GGTCTTGACATCCTTGGACCTCCCTAGAGATAGGGACTTCCCTTCGGGGACCAAGTGACAGGTGGTGCA
TGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTAATCTTAG
TTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATGACG
TCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAAAGGGCAGCGA
AGCCGCAAGGTGTAGCAAATCCCATAAAACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCAT
GAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACA
CCGCCCGTCACACCACGAGAGTTGGCAACACCCGAAGTCGGTGAGGTAACCTTTTTGGAGCCAGCCGC
CGAAGGTGGGGCCAATGATTGGGGTGAAGTCGTAA
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GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGGGACGATGCGTAGCCGACCTGAAGGGTGATCG
GCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGG
ACGAAAGTCTGACGGAGCAGACGCCGCGTGAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTA
GGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCTTGACGGTACCTAACGAGGAAGCCCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCG
CGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGG
GAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGG
AACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAA
CAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCT
TAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGA
ATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCA
GGTCTTGACATCCTTGGACCTCCCTAGAGATAGGGACTTCCCTTCGGGGACCAAGTGACAGGTGGTGCA
TGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTAATCTTAG
TTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATGACG
TCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAAAGGGCAGCGA
AGCCGCAAGGTGTAGCAAATCCCATAAAACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCAT
GAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACA
CCGCCCGTCACACCACGAGAGTTGGCAACACCCGAAGTCGGTGAGGTAACCTTTTTGGAGCCAGCCGC
CGAAGGTGGGGCCAATGATTGGGGTGAAGTCGTAACAAGGTAACCAAGGGCGAATTCTGCAGATATCC
ATCACACTGGCGGCCGCTGTAGCAGCATCT

XX



>C-12 M13F+341F+785F+907R+1AB Detaylar:

Crrer laps

e Y]
Iad1f+

cl1Z2ml3f—

DETAILED DISFLAY OF
EE R R

321f+

Consensus

321+

Consensus

Iad1f+

C1Z34941F+

Consensus

341f+

C12341F+

Consensus

321+

C12341F+

Consensus

321+

C1Z341F+

Consensus

321f+

C1Z34941F+

Consensus

Iad1f+

C12341F+

Cconsensus

MNuribber of segment pairs = 6 number of palrwise comparisons = 2
'+!' means given segment: '—' means reverse complement

Contaimnents MNo. of Constraints Supporting Crwer lap

Contig 1 #Fewmswedtmwantnwtenn

C12341F+ iz in 3421f+

COMTIGS
Contig 1 #FFFF TR TR BT R FH G TG TS

GCATTAGC TAGTTGG TGAGG TAMCGGC TCACCARGGGGACGATGCGTAGC CGACCTGARLG

GCATTAGCTAGTTGGTGAGGTAACGGC TCACCAAGSGGACGATGCGTAGCCGACCTGALG

GGTGATCGGCCACACTGEGACTGAGACACGGCCCAGACTCCTACGGGAGGZAGCAGTAGS

GGTGATCGGECCACAC TEEGAC TGAGAC ACGECCCAGAC TCC TACGGGAGGCZAGCAGTAGS

GAATCTTCCGCAATGGACGAALAGTCTGACGGAGCAGACGCCGCGTGAACGATGAAGGTCT
ATGGACGAAAGTCTGACGGAGCA—ACGCCGCGTGAACGATGAAGGTCT

GAATCTTCCGCAATGGACGAALLAGTCTGACGGAGCAGACGCCGCGTGAACGATGAAGGTCT

TCGGATCGTAAMGTTC TG TTGTTAGGGAAGAACAAGTACCGTGCGAAC AGAGCGGTACCT
TCGGATCGTALARGTTC TG TTG T TAGGGAMGAAC ARG TACCGTGC AL AGAGCTGGTACCT

TCGGATCGTAAMGTTC TG TTGTTAGGGAAGAACAAGTACCGTGCGAAC AGAGCGGTACCT

TGACGGTACCTAACGAGGAAGCCCCGGC TAAC TACGTGCCAGCAGCCGCGSTAATACGTAL
TGACGGTACCTAACGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTA

TGACGGTACC TAACGAGGAAGCCCCGGC TAAMC TACGTGCCAGCAGCCGCGGTAATACGTL

GGG ALGCGTTGTCCGGAATTATTGGGCGTARAGCGCGCGCAGGCGGTTCCTTAAGTC
GGGEGCAALGCGTTGTCCEGAATTATTGGGCGTARAGCGCGCGCAGGCGETTCCTTAAGTC

GGG ALGCGTTGTCCGGAATTATTGGECGTARAGC GO GO GCAGGCEETTCCTTAAGTC

TGATGTGALAGC CCACGGEC TCAMCC G TGGAGGGTCATTGGALAC TGGEGAAC TTGAGGAC
TGATGTGALAGC CCACGECTCAMCCGTGGAGGGTCATTGGALACTGGGGAACTTGAGGAC

TGATGTGAALAGCCCACGECTCAACCGTGGAGGGTCATTGGARACTGGGGALCTTGAGGAC

AGAAGAGGAGAGTGGALTTCCACG TG TAGCGETGALATGC GTAGATATGTGGAGGAACAC
AGAMGAGGAGAGTGGALTTCCACG TG TAGC GG TGALATGCGTAGATATGTGGAGGAACAC

AGARGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGGAACAC

XXI



I31f+
C12341F+

Cconsensus

I31f+
C12341F+

Cconsensus

I31f+

consensus

I21L+
clZml3f-

consensus

I21L+
clZml3f-

consensus

I21L+
clZml3f-

consensus

I21L+
clZml3f-

consensus

Z41f+
clz2mlif—

consensus

Z41f+
clz2mlif—

consensus

341f+
clz2mlif—

consensus

341f+
clz2mlif—

consensus

341f+
clz2mlif—

consensus

341f+
clZml3if-

consensus

341f+
clZml3if-

consensus

clZml3if—

consensus

CAGTGGCGALAGGCGACTCTC TG TC TG TTTC TGACGC TGAGGTGCGAALGCGTGEETLGT
CAGTGGCGALAGGCGACTCTC TG TC TG TTTC TGACGC TGAGGTGCGAALGCGTGEETLGT

CAGTGGCGAAGECGACTCTC TGGTC TG TTTC TGACGC TEAGGTGCGALAMGCGTGEEET GT

BAACAGGATTAGATACCC TG TAGTCCACGCCGTARRCGATGAGTGC TAGGTGTTAGGGG
BAACAGGATTAGATACCC TG TAGTCCACGCCGTR

AR AGGATTAGATAC CCTGETAGTCCACGCCGTARRCGATGAGTGC TAGETGTTAGGGS

GCTTCCACCCC TTAGTGC TGAMGTTAAC GCATTARGC ACTCCGCCTGGEEAGTACGECCG

GCTTCCACCCC TTAGTGC TGAMGTTAAC GCATTARGC ACTCCGCCTGGEEAGTACGECCG

CAAGGCTGAAACTCARAGGAATTGACGGGGGUCCCGCACAAGCGGTGGAGCATGTGGTTTA
GEGGECCCGCACALGCGETG-AGCATGTGETT—A

CAAGGC TGALAC TCARAGGARTTGACGGGGGCCCGCACAAGCGETGGAGCATGTGETTTA

ATTCGAAG AL GO GAAGARC CTTACCAGGTCTTGACATCC TTGGACCTCCC TAGAGATA
ATTCGAMGC AL GO GAAGARC TTTAC CAGGTCTTGACATCC TTGGACCTCCC TAGAGATA

ATTCGAMGC AL GO GAAGARC C TTAC CAGGTCTTGACATCC TTGGACCTCCC TAGAGATA

GEGEACTTCCCTTCGGGGACCAMGTGACAGGTGGTGCATGETTGTCGTCAGCTCGTGTCGT
GEGACTTCCCTTCGGGGEACCAMGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGT

GEGACTTCCCTTCGGGGEACCAMGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGT

GAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCC TAATC TTAGTTGCCAGCATTCAG
GAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCC TAATC TTAGTTGCCAGCZATTCAG

GAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCC TAATC TTAGTTGCCAGCZATTCAG
TTGEGCACTCTAAGGTGACTGCCGGTGAC AR CEGAGGEAAGGCGGGGATGACGTCALLT
TTGEECACTC TAAGGTGAC TGCCGGTGAC A CGGGGEEAMGGCGGGGATGACGTCALAT

TTGEECACTC TAAGGTGACTGCCGGTGAC A A CGGAGGAMGGCGGGGATGACGTCALAT

CATCATGCCCCTTATGACC TGO G TAC AC ACGTGC TACARTGGATGGTACARAAGGGCAGT
CATCATGCCCCTTATGACCTGGGC TACAC ACGTGC TACARTGGATGGTACARAGGGCAGT

CATCATGCCCCTTATGACC TGGGC TAC AC ACGTGC TACAATGGATGGTACLALLGGGCAGT

GARGCCGCAAGGETGTAGCAAATCCCATAR A A CATTC TCAGTTCGGATTGCAGGCTGCAL
GARGCCGCAAGGTGTAGCARATCCCATARAACCATTC TCAGTTCGGATTGCAGGC TGCAL

GRRGCCGCAAGG TG TAGCAAATCCCATAM MM CATTC TCAGTTCGGATTGCAGGCTGCARL

CTCGCCTECATGAAGCCGGAATCGC TAGTAATCGCGEATCAGCATGCCGCGGTGAATACE
CTCGCC TG CATGAAGCCGGAATCGC TAGTAATCGCGGATCAGCATGCCGCGGTGAATACE

CTCGCC TG ATGAAGC CGGAATCGC TAGTAATCGCGGATC AGCATGCCGCGGTGALATACS

TTCCCEEECCTTGTACACACCGCCCGTCAC ACCACGAGAGTTGGCALCACCCGALGTCGE
TTCCCEEECCTTGTACACACCGCCCGTCACACCACGAGAGTTGGCAACACCCGAAGTCGE

TTCCCGEECCTTGTACACACCGCCCGTCAC ACC ACGAGAGTTGGCALACACCCGALAGTCGS

TEAGGTARCCTTTTTGGAGCCAGCCGCCGAAGETEGEEFCCAATGATTGGGGTGAAGTCGT
TEAGGTARCCTTTT-GGAGCCAGCCGCCGAAGETGGGGCCAATGATTGGGGTGALGTCGT

TEAGGTARCCTTTTTGGAGCCAGCCGCCGAAGETGGGGCCAATGATTGGGGTGALGTCGT

LN
AACBRAGGTAACCAAGGGCGAATTC TGCAGATATCCATCACACTGGCGGICGCTGTAGCLG

AACBRAGGTAACCAAGGGCGAATTC TGCAGATATCCATCACACTGGCGGICGCTGTAGCLG

CATCT

CATCT



Color key for alignment scores
<40 40-50 80-200 >=200
Quary
I | I I 1 I
o 80 160 240 320 400
Accession Description Max Total Query i E _Hax
SCore sSCore coverage wvalue ident
Halobacillus sp. SA-Hb1 gene for 165 rRNA, partial sequence 756 756 100% 0.0 98%
Halcbacillus sp. NY-15 165 ribesemal RNA gene, partial sequence 751 751 100% 0.0 98%
Halobacillus sp. NH28-35 165 ribosomal RNA aene, partial sequence 751 100% 0.0 38%
Halobacillus =p. 15SM 076062 165 ribosomal RMNA gene, partial seque 751 100% 0.0 EEE
Halobacillus sp. 15SM 076002 165 ribosomal RNA gene, partial seque 751 100% 0.0 989
Halcbacillus sp. 1SM 077008 165 ribosomal RNA gene, partial seque 751 100%% 0.0 98%
Halobacillus sp. JSM 073034 165 ribosomal RNA gene, partial seque 751 100% 0.0 98%
Halobacillus sp. JSM 073193 165 ribosomal RNA aene, partial seque 751 100% 0.0 98%
Halobacillus sp. JSM 072032 165 riboscomal RNA aene, partial seaue 751 100% 0.0 38%

M lgk+ 121893011 Halobacillus sp. SA-Hbl gene for

Length=1446

Score = 751 bits (8
Identities = 437,/444

Wt
1]

65 ribosomal ERNA gene, partial seguence

JSM 076062 165 rikosomal RMNA gene, partial seguence

Score = 751 kbits (832), Expect = 0.0

Identities = 437/444 (98%), Gaps = 5/444 (1%)

Strand=Flus/Flus

r 4 ribosomal RNA gene, partial segquence
Scoxre = 751 kits (B3Z2), Expect = 0.0

Identities = 437/444 (98%), Gaps = 5/444 (1%)

Strand=Plus,/Plus

>C-12 341F

ATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTG
TTAGGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCTTGACGGTACCTAACGAGGAAGCCCCGGCT
AACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGC
GCGCGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACT
GGGGAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGG
AGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGAAAGCGTGGGTAGC
AAACAGGATTAGATACCCTGGTAGTCCACGCCGTA

>C-12 785F+907R+1AB

GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGGGACGATGCGTAGCCGACCTGAAGGGTGATCG
GCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGG
ACGAAAGTCTGACGGAGCAGACGCCGCGTGAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTA
GGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCTTGACGGTACCTAACGAGGAAGCCCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCG
CGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGG

XXiii



GAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGG
AACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAA
CAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCT
TAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGA
ATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCA
GGTCTTGACATCCTTGGACCTCCCTAGAGATAGGGACTTCCCTTCGGGGACCAAGTGACAGGTGGTGCA
TGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTAATCTTAG
TTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATGACG
TCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAAAGGGCAGCGA
AGCCGCAAGGTGTAGCAAATCCCATAAAACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCAT
GAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACA
CCGCCCGTCACACCACGAGAGTTGGCAACACCCGAAGTCGGTGAGGTAACCTTTTTGGAGCCAGCCGC
CGAAGGTGGGGCCAATGATTGGGGTGAAGTCGTAA

>C-12 341F+785F+907R+1AB

GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGGGACGATGCGTAGCCGACCTGAAGGGTGATCG
GCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGG
ACGAAAGTCTGACGGAGCAGACGCCGCGTGAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTA
GGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCTTGACGGTACCTAACGAGGAAGCCCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCG
CGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGG
GAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGG
AACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAA
CAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCT
TAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGA
ATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCA
GGTCTTGACATCCTTGGACCTCCCTAGAGATAGGGACTTCCCTTCGGGGACCAAGTGACAGGTGGTGCA
TGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTAATCTTAG
TTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATGACG
TCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAAAGGGCAGCGA
AGCCGCAAGGTGTAGCAAATCCCATAAAACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCAT
GAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACA
CCGCCCGTCACACCACGAGAGTTGGCAACACCCGAAGTCGGTGAGGTAACCTTTTTGGAGCCAGCCGC
CGAAGGTGGGGCCAATGATTGGGGTGAAGTCGTAA

XXV



>C-12 341F+785F+907R+1AB Detaylar:

MNuber of seqwent pairs = 2; nuwber of pairwise comparisons = 1
'+! means given seqgment;: '-' weans reverse completment

Crrer laps

Containwents No. of Constraints Supporting Owerlap

o i o e e i e e i e CDntig ] FEFEETELELETETRTNNNNS

C1a735f+907r+1ab+

C12341F+ is in C127353£+207r+1ab+

DETAILED DI3PLAY OF CONTIGS

e i o O il o o CDntig ] FEFETELELETATTANNNNS

C12735E+907r+1ab+

CONSENn3us

C127385f+907r+1ah+

CONSENSUS

C12735£+907r+1ab+

Cl2341F+

CONSEnsus

C12785£+907r+1ab+

Cl2341F+

CONSENnsSus

C1a735f+907r+1ab+

C1l2341F+

CONSEnsus

C12785E+507r+1ah+

C12341F+

CONSeEnsus

C1lZ735E+907c+1abh+

Cl2341F+

CONSENsuUs

C12785£+907r+1ab+

Cl2341F+

CONSEnsus

GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGGGACGATGCGTAGCCGACCTGLAG

GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGGGACGATGCGTAGCCGACCTGLAG

GGTGATCGGCCACACTGGGACTGAGACACGGCCCAGAC TCCTACGGGAGGCAGCAGTLGS

GETGATCGECCACACTGGGAC TGAGACACGGCCCAGACTCCTACGGGAGICAGCAGTAGS

GAATCTTCCGCAATGGACGALAGTC TGACGGAGCAGACGCCGUGTGAACGATGARGGTCT
ATGGACGALAGTCTGACGGAGCA-ACGCCGUGTGAACGATGAAGGTCT

GAATCTTCOGCAATGGACGALAGTC TGACGGAGCAGACGCCGUGTGAACGATGARGGTCT

TeGGATCGTAALG T T TG T TG TTAGGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCT
TeGGATCGTAALG T T TG T TG TTAGGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCT

TG AT GTAALGT T TG TT G TTAGGGAAGLACAAGTACCGTGCGAACAGAGCGGTACCT

TGACGGTACC TAAC GAGGALGCCCCGGCTALC TACGTGCCAGCAGCCGCGGTAATACGTA
TGACGGTACCTAACGAGGAAGCCCCGGCTALCTACGTGCCAGCAGCCGCGGTAATACGTA

TGACGGTACCTAACGAGGAAGCCCCGGCTALCTACGTGCCAGCAGCCGUGGTAATACGTA

GGGGGCALGCGTTGTCCGGAATTATTGGGCGTALLGCGCGCGCAGGCGGTTCCTTLAAGTC
GGGGGCALGCGTTGTCCGGAATTATTGGGCGTALLGCGCGCGCAGGCGGTTCCTTLAAGTC

GGGGGCALGCGTTGTCCGGAATTATTGGGCGTALLGCGCGCGCAGGCGGTTCCTTAAGTC

TEATGTGAAAGCCCACGGC TCAACCGTGGAGGG TCATTGGAALC TGEGGAACTTGAGGAC
TEATGTGAAAGCCCACGGC TCAACCGTGGAGGG TCATTGGAALC TGEGGAACTTGAGGAC

TEATGTGAAAGCCCACGGC TCAACCGTGGAGGG TCATTGGAALC TGEGGAACTTGAGGAC

AGAAGAGGAGAGTGGARTTCCACGTGTAGC GG TGARATGCGTAGATATGTGGAGGAACAC
AGAAGAGGAGAGTGGARTTCCACGTGTAGC GG TGARATGCGTAGATATGTGGAGGAACAC

AGAAGAGGAGAGTGGARTTCCACGTGTAGC GG TGARATGCGTAGATATGTGGAGGAACAC

XXV



C1Z785E4+807E+1akb+
C1Z341F+

COnSensIus

Clz2785E+907r+1akb+
Clz341F+

CONSensus

C1Z7E5E4+907E+1akb+

COnSensIus

Clz7asf+207r+1sbh+

COnsensus

Clz785E+907r+1akh+

COnSensus

C1Z7E5E4+907E+1akb+

COnSensIus

Clz7asf+207r+1sbh+

COnsensus

Clz785E+907r+1akh+

COnSensus

C1Z7E5E4+907E+1akb+

COnSensIus

Clz7asf+207r+1sbh+

COnsensus

Clz785E+907r+1akh+

COnSensus

C1Z7E5E4+907E+1akb+

COnSensIus

Clz7asf+207r+1sbh+

COnsensus

Clz785E+907r+1akh+

COnSensus

CAGTGGCGAAGGCGAC TC TCTGGTCTGTTTC TGACGC TGAGG TGC GALAGCGTGHGTLGC
CAGTGGCGAAGECGACTC TC TG TCTGTTTC TGACGC TGAGE TGC GALAGCGTGEGTAGC

CAGTGECGAAGGCGACTCTCTGGTC TG TTTCTGACGC TGAGGTGC GAAAGCGTGGGTAGC

AAACAGGATTAGATACCCTGGETAGTCCACGCCGTALMACGATGAGTGC TAGGTGTTAGESG
AAACAGGATTAGATACCCTGGTAGTCCACGCCGTA

AAACAGGATTAGATACCCTGGTAGTCCACGCCGTARACGATGAGTGC TAGGTGTTAGGG

GCTTCCACCCCTTAGTGC TGALGTTAACGC ATTALGCAC TCCGCC TGGGGAGTACGGCCG

GCTTCCACCCCTTAGTGC TGAAGTTAACGCATTAAGCACTCCGCCTGGEGAGTACGGCIG

CAAGGCTGAALC TCAARGGALTTGAC GGG CGCACAAGC GG TEGAGCATGTGGTTTR

CAAGGCTGAALC TCAARGGALTTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTR

ATTCGAAGC AR GO GAAGARCCTTACCAGGTCTTGACATCCTTGGACCTCCCTAGAGATA

ATTCGAMGC AL GCGARGARCC TTACCAGGTC TTGACATCCTTGGACCTCCCTAGAGATR

GEGACTTCCCTTCGEGGACCALGTGAC AGGTGETGCATGGTTGTCGTCAGCTCGTGTCGT

GEGACTTCCCTTCGGGGACCAAGTGAC AGGTGGTGCATGGTTGTCGTCAGCTCGTGTCST

GAGATGT TG TTALG TG AACGAGC GC AR CCCTAATC TTAGTTCCCAGCATTC LG

GAGATGTTGGGTTAMGTCCCGCRAACGAGCGCARCCCCTAATC TTAGTTGCCAGCATTCLG

TTGGGCACTC TAAGGTGACTGCCGGTEACAARCCGGAGGARGGCGGGGATGACGTCALLT

TTGEHGCACTCTAAGETGAC TGCCGETGACALACCGGAGEARGGCGEGGATGACGTCALLT

CATCATGCCCCTTATGACC TGGGCTACACACG TGO TACAATGGATGGTAC AAAGEGCAGT

CATCATGCCCCTTATGACC TGGGU TACACACGTGC TACAATGGATGGTACAAAGGGC AGC

GAAGC G MGG TG TAGC AL TCCCATARRACCATTCTCAGTTCGEATTGCAGGC TGO LA

GAAGCCGCAAGGTGTAGCARLTCCCATARRACCATTCTCAGTTCGGATTGCAGGCTGCLLE

CTCGCCTGCATGALGC CGGAATCGCTAGTAATC GCGGATCAGCATGCCECGGTGALTACG

CTCGCCTGCATGAAGCCGGALTCGCTAGTALTC GOGGATCAGCATGCCGCGETGAATACG

TTCCCGGGCCTTGTACACACCGCCOGTCAC M CACGAGAGTTGGCAACACCCGAMGTCGS

TTCCCEGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTGGCALCACCCGRAAGTCGG

TEAGGTALCC T TTT T GGAGC C MGG CGAAGETGEGGCCAATGATTGHGETGAAGTCGT

TGAGGTALCCTTTTTGGAGCCAGCCGCCGALGGTGGGGCCAATGATTGGGGTGAMGTCGT

Ah

Ln

XXVi



C-12 785F
o o ESSSSNEN maw  -am

I | | 1 | | 1
o 100 200 300 400 500 600

Query

Accession | Description Max score | Total score | Query coverage ‘_\E value | Max ident ‘
EUZ0&340,1 Halobacillus sp. SB115 3 165 ribosomal RMA gene, partial sequence 1zzz 1228 100%, 0.0 9%
EU30&339,1 Halobacillus sp. SB115 2 165 ribosomal RMA gene, partial sequence 1zzz 1228 100%, 0.0 9%
EUZ0&338,1 Halobacillus sp. SB115 1 16% ribosomal RMA gene, partial sequence 1zzz 1228 100%, 0.0 9%
AMI90593 .1 Halobacillus sp, MOLA 119 partial 165 rRNA gene, culture caollection 1zzz 1228 100%, 0.0 9%
F1937880.1 Halobacillus sp. L314 165 ribosomal RNA qene, partial sequence 1218 1218 100%, 0.0 9%
DQ445799.1 Halobacillus sp. CNJ931 PLO4 165 ribosomal RNA gene, partial sequ 1215 1218 100%, 0.0 9%
DQ448762.1 Halobacillus sp. CNJ915 PLO4 165 ribosomal RNA gene, partial sequ 1218 1218 100% 0.0 9%
AB169300.1 Halobacillus sp. IS-Hbé qene for 165 rRNA, partial sequence 1216 1216 99% 0.0 9%
DG093354.1 Marinococeus albus strain 118 165 ribosornal RNA gene, partial sequ 1213 1213 100% 0.0 9%
DOO&96FF.L Halobacillus trueperi strain 1100 165 ribosomal RNA gene, partial se 1213 1213 100% 0.0 9%

>-!bIEU308340.1| Halobacillus sp. SE115_ 2 163 ribosomal RHNA gene, partial sequence
Length=1528

Socore = 1222 khits= (1354), Expect = 0.0
Identities = 679/680 (99%), caps = 0680 (0%
Strand=FPlus/Flus

bIEUSDBSSQ.lI Halobacillus sp. 3B115_2 163 ribosomal RNA gene, partial secquence
Length=1528

Socore = 1222 bhits (1354), Expect = 0.0
Identities = &79/680 (99%), Gaps = 07680 (0%)
Strand=Flus/Flus

blEUSDBSSB.lI Halobacillu=s sp. 3B115_1 163 ribosomal RNA gene, partial segquence
Length=1528

Score = 1222 bits (1354), Expect = 0.0
Identities = G79/680 (99%), Gaps = 07680 (0%)
Strand=Plus/Flus

>||_ erdo | AMI00293 .1 | Halobacillus sp. MOLA 119 partisl 165 rRNA gene, cultbture collection
MOLA: 119
Length=1519

Score = 1222 bits (1354), Expect = 0.0
Identities = E79/680 (99%), Gaps = 07680 (0%)
Strand=Flus/FPlus

>-!bIFJ93'?EEEED.1I Halobacillus sp. L3314 163 ribosomal RNA gene, partial segquence
Length=1557

Score = 1218 bits (13250), Expect = 0.0
Identities = 678680 [(99%), GSaps = 07680 (0%)
Strand=Flus/Flus

>C12-785F

AGTGCTAGGTGTTAGGGGGCTTCCACCCCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGA
GTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTT
AATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTTGGACCTCCCTAGAGATAGGGATTTC
CCTTCGGGGACCAAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGT
CCCGCAACGAGCGCAACCCCTAATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGT
GACAAACCGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTG
CTACAATGGATGGTACAAAGGGCAGCGAAGCCGCAAGGTGTAGCAAATCCCATAAAACCATTCTCAGT
TCGGATTGCAGGCTGCAACTCGCCTGCATGAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGC
GGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTGGCAACACCCGAAGTC
GGTGAGGTAACCTTTTTGGAGCCAGCCGCCGAAGGTGGGGCCAATGATTGGGGTGAAGTCGTAA

XXVii



C-12 907R

Color key for alignment scores
<40 4050 80-200 >=200

2
P

1 1 1 1 | |
100 200 300 400 500 600

score | Total score | Query coverage ‘_\E value | Max ident |
1160 100% 0.0 9%
1160 100% 0.0 9%
1157 100% 0.0 9%
1157 100% 0.0 99%
1157 100% 0.0 99%
1157 100% 0.0 99%
1157 100% 0.0 99%
1157 100% 0.0 99%
1157 100% 0.0 99%
1157 100% 0.0 99%

Accession | Description M
EU170128.1 Halobaeillus sp. T10-1 165 ribosomnal RMA qene, partial sequence
AB159301.1 Halobacillus sp. SA-Hbl aene for 165 rRNA, partial sequence
F1999564 .1 Halobacillus sp. HLSBE1 165 ribosornal RMNA aene, nartial sequence
AB491158.1 Halobacillus sp. DHZ-1 gene for 165 rRMA, partial sequence
AB491155.1 Halobacillus sp. GDS3-3 gene for 165 rRNA, partial sequence
AB491152.1 Halobacillus sp. GDS3-2 gene for 165 rRNA, partial sequence
AB491178.1 Halobacillus sp. GDS1-1 gene for 165 rRNA, partial sequence
FI587216.1 Halobacillus sp. NY-15 165 ribosomal RNA gene, partial sequence
EUS65845.1 Halobacillus sp. $105-2 165 ribosornal RMA gene, partial sequence
EUS65EE44.1 Halobacillus sp. $101-1 165 ribosornal RMA gene, partial sequence
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bIEUl?Dle!.lI Halokacillus sp. T10-1 163 ribosomal BNA gene, partisl seguence
TLength=1349

Score = 1160 khits (12861, Expect = 0.0
Identities = 6527655 (99%), Gaps = Z/7655 [(0%)
Strand=Flus./Flus=s

Ar_dbjlhBISQEDl.ll Halobacillus sp. 3A-Hbl gene for 163 rRNA, partial sequence
Length=1442

Socore = 1160 kbits [(1lZ86), Expect = 0.0
Identities = E5Z/655 [99%), Gaps = 27655 [(0%)
Strand=Plus/Flus

:>.gb|FJ999564.1| Halobacillus sp. HLSBELl 163 ribosomal RNA gene, partial sequence
Length=1422

Secore = 1157 hits (1282, Expect = 0.0
Identities = B51/655 (99%), Gaps = 27655 (0%)
Strand=Plus/Plu=

:>-|'_ dioq |AE4911858 .11 Halokacillus sp. DHZ-1 gene for 163 rRNA, partial segquence
Length=1396

Soore = 11537 bits [128Z2), Expect = 0.0
Identitie=s = 6517655 [(99%), Gaps = 27655 (0%
Strand=Plus/Plus

>-||_ o [AE491123 .1 Halobacillus =sp. GDS3-2 gene for 162 rRNA, partial segquence
Length=1396

Score = 1157 kbits (1282), Expect = 0.0
Identities = 651/655 (00%), Gaps = Z/655 (0%)
Strand=FPlus/Flu=

>C-12 907R

GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGGGACGATGCGTAGCCGACCTGAAGGGTGATCG
GCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGG
ACGAAAGTCTGACGGAGCAGACGCCGCGTGAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTA
GGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCTTGACGGTACCTAACGAGGAAGCCCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCG
CGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGG
GAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGG
AACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAA
CAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCT
TAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTA

XXVili



>C12-785F

AGTGCTAGGTGTTAGGGGGCTTCCACCCCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGA
GTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTT
AATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTTGGACCTCCCTAGAGATAGGGATTTC
CCTTCGGGGACCAAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGT
CCCGCAACGAGCGCAACCCCTAATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGT
GACAAACCGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTG
CTACAATGGATGGTACAAAGGGCAGCGAAGCCGCAAGGTGTAGCAAATCCCATAAAACCATTCTCAGT
TCGGATTGCAGGCTGCAACTCGCCTGCATGAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGC
GGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTGGCAACACCCGAAGTC
GGTGAGGTAACCTTTTTGGAGCCAGCCGCCGAAGGTGGGGCCAATGATTGGGGTGAAGTCGTAA

>C12 785F+907R

GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGGGACGATGCGTAGCCGACCTGAAGGGTGATCG
GCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGG
ACGAAAGTCTGACGGAGCAGACGCCGCGTGAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTA
GGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCTTGACGGTACCTAACGAGGAAGCCCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCG
CGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGG
GAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGG
AACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAA
CAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCT
TAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGA
ATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCA
GGTCTTGACATCCTTGGACCTCCCTAGAGATAGGGATTTCCCTTCGGGGACCAAGTGACAGGTGGTGCA
TGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTAATCTTAG
TTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATGACG
TCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAAAGGGCAGCGA
AGCCGCAAGGTGTAGCAAATCCCATAAAACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCAT
GAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACA
CCGCCCGTCACACCACGAGAGTTGGCAACACCCGAAGTCGGTGAGGTAACCTTTTTGGAGCCAGCCGC
CGAAGGTGGGGCCAATGATTGGGGTGAAGTCGTAA

XXIX



C-12 785F+907R Detaylari

Munlaer of secment pairs = Z2; number of pairwise comparisons = 1

'+!' means given sSecment; '-' means reverse complement

Crrer laps Contaimnents No. of Constraints Supporting Cwerlap

ok o ol ol o ol O O R o o o o Cclnt,lg 1 ol o o o o o o o o o o o O o

C—-12+

C—12+

DETATLED DISPLAY OF CONTIGS

ok o ol ol o ol O O R o o o o Cclnt,lg 1 ol o o o o o o o o o o o O o

C—-12+ GCATTAGC TAGTTGGTGAGGTAMC GO TCACCAAGGGGACGATGCGTAGCCGAZCTGALG

Consensus GCATTAGC TAGTTGGTGAGGTAMC GO TCACCAAGGGGACGATGCGTAGCCGAZCTGALG

C—-12+ GETGATCGGCCAC A TGGGACTGAGAC ACGGCCCAGAC TCC TACGGGAGGC AGCAGTAGS

Consensus GETGATCGGCCAC A TGGGACTGAGAC ACGGCCCAGAC TCC TACGGGAGGC AGCAGTAGS

C—-12+ GAATCTTCCGC AT GGACGAAAGTC TGACGGAGCAGACGCCGCGTGAACGATGALGSTCT

Consensus GAATCTTCCGC AT GGACGAAAGTC TGACGGAGCAGACGCCGCGTGAACGATGALGSTCT

C-12+ T GGATC G TARAGTTC TG TTGTTAGGGAAGAAC AAGTACCGTGCGAACAGAGCGGTACCT

Consensus TCEGATCGTARAGTTC TGTTGTTAGGGAAGARCAAGTACCGTGCGAACAGRAGCGGTACCT

C-12+ TGACGGTACCTARCGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGETRAATACGTA

Consensus TGACGGTACCTARCGAGGALGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTRAATACGTA

C-1Z+ GEEGECAAGCGTTGTCCGGAATTATTGGGCGTARAGCGCGCGCAGGCGGTTCCTTAAGTC
C-12+ GGEGEGCAMGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCEGTTCCTTAAGTC
COnSensus GEGEECAMGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTC
C-1z2+ TGATGTGALRAGCCCACGGC T AACCGTGGAGGGTCATTGGALLAC TGSGGAACTTGAGGAC
ConIensus TGATGTGALRAGCCCACGGC T AACCGTGGAGGGTCATTGGALLAC TGSGGAACTTGAGGAC
C-12+ AGARGRGGAGAGTGGAATTCCACGTGTAGCGGTGALATGCGTAGATATGTGEAGGALACAC
CONSENnsus AGARGRGGAGAGTGGAATTCCACGTGTAGCGGTGALATGCGTAGATATGTGEAGGALACAC
C-12+ CAGTGGCGAAGGCGACTCTC TGS TCTGTTTC TGACGC TGAGGTGCGARAGCGTGGGTLGT
COnsSensus CAGTGGCGAAGGCGACTCTC TG TC TG TTTC TGAC G TGAGGTGCGARAGCGTGGGTAGT
C-1z+ AR ARG ATTAGATACCC TG TAGTCCACGCCGTALACGATGAGTGC TAGSTGTTAGEGG
C-12+ AGTGCTAGGTGTTAGGGE
COnSensus ABACAGGATTAGATACCC TGS TAGTCCACGCCGTALACGATGAGTGC TAGGTGTTAGGGS
C-1z2+ GUTTCCACCCC TTAGTGC TGARAGTTAACGCATTAAGC AC TCCGCCTGFGEAGTR
C-12+ GCTTCCACCCCTTAGTGC TGARGTTRAACGCATTAAGCACTCCGCCTGEGGAGTACGGCCG
CONSENnsus GCTTCCACCCCTTAGTGC TGARGTTRAACGCATTAAGCACTCCGCCTGEGGAGTACGGCCG
C-12+ CAAGGCTGAAAC TCALAGGAATTGACGGGGGCCCGCACARGCGGTGGAGCATGTGGTTTL
COnSensus CAAGGCTGAAACTTCALAGGAATTGACGGGGGCCCGCACAMGCGGTGGAGCATGTGGTTTA
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Color key for alignment scores

<40 4050

D 1
140 210

80200 >=200

1
280 350

Accession |

Description

Max score | Total score \ Query coverage |_'\E value | Max ident |

EUO7O360.1 Halobacillus sp, B2 7dz-ds 165 ribosomal RMA qene, partial seque £59 659 100% 0.0 99%

AB30S17E1 Haloba
AB30S1FF.L Haloba

Do44E762.1 Haloba
AB189301.1 Haloba
AB189300.1 Haloba
AB189299.1 Haloba
F1999579.1 Haloba

™ |gb |EUO7O2 60,1

Length=1457

Score = 659 hits (7300,
Identities = 367/368

Itrand=FPlu

>ll_ db |AE305178.1]

cillus sp. £21-p nene for 165 rRMA, partial sequence

cillus sp. 519-p aene for 165 rRMA, partial sequence
DORSE1E.1 Halobacillus sp, YACS12 165 ribosomal RMA aene, partial sequence
DOo658917.1 Halobacillus sp. TACS11 165 ribosomal RMA qene, partial sequence
cillus sp. CH1915 PLO4 163 ribosomnal RNA gene, partial sequ
cillus sp. SA-Hb1 aene for 165 rRNA, partial sequence

cillus sp. 15-Hbé gene for 165 rRNA, partial sequence

cillus sp. 13-HbS qene for 163 rRNA, partial sequence

cillus sp. HLSB269 165 ribosomnal RNA aene, partial sequence

=/Plus

(993,

Length=1434

Scare =

Identities = 367/368

£E59 hits

Strand=Plus/Flus

Ar'dbﬁ|A33051??.1|

Length=143

Score =

Identitie=s = 3IETFS362

=

50 kits

Strand=Flus/Flus

I |o IDo6S8I18. 1]

Length=971

3core =

Identities = 367/368

839 bits

Strand=Plus/Plus

Ar'qh|no55891?.1|

Length=971

(730),

(99%),

Halobacillus sp.

Expect =

Faps

Expect
Faps

=3
o

5
5

650 100% 0.0 99%
659 100% oo 99%
659 100% 0.0 99%
650 100% 0.0 99%
659 100% 0.0 99%
659 100% 0.0 99%
650 100% 0.0 99%
659 100% 0.0 99%
655 100% 0.0 99%
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B298¥dz-ds 163 rikbosomal RNA gene, partiasl segquence

o.o
07368 (0%)

Halohsacillus sp. 3Z21-p gene for 163 rRNA, partial segquence

0.0
0368 (0%

Halobacillus sp. 319-p gene for 163 rRNA, partisl segquence

(7307,

(992,

Expect
Faps

= 0.0
= 0/

S3e8 (0%

Halobacillus sp. YACZ1Z 163 ribosomal RNA gene, partial secuence

(730,

Halokhacillus sp.

Expect

[(29%), Gaps

Score = 639 khits (7300, Expect
Identities = 367/368 (99%), Gaps
Strand=Flus/Flus

>C-12 1AB

= 0.0
= 0/368 [0%)

TACS11l 163 ribosomal RNA gene, partial sequence

o.o
0/368 (0%

TAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGC
CCGCACAAGCGGTGGAGCATGTGGTTTAATTTGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCC
TTGGACCTCCCTAGAGATAGGGACTTCCCTTCGGGGACCAAGTGACAGGTGGTGCATGGTTGTCGTCAG
CTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTAATCTTAGTTGCCAGCATTCA
GTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATGACGTCAAATCATCATG
CCCCTTATGACCTGGGCTACACACG

>C12 785F+907R

GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGGGACGATGCGTAGCCGACCTGAAGGGTGATCG
GCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGG
ACGAAAGTCTGACGGAGCAGACGCCGCGTGAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTA

XXXI



GGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCTTGACGGTACCTAACGAGGAAGCCCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCG
CGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGG
GAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGG
AACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAA
CAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCT
TAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGA
ATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCA
GGTCTTGACATCCTTGGACCTCCCTAGAGATAGGGATTTCCCTTCGGGGACCAAGTGACAGGTGGTGCA
TGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTAATCTTAG
TTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATGACG
TCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAAAGGGCAGCGA
AGCCGCAAGGTGTAGCAAATCCCATAAAACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCAT
GAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACA
CCGCCCGTCACACCACGAGAGTTGGCAACACCCGAAGTCGGTGAGGTAACCTTTTTGGAGCCAGCCGC
CGAAGGTGGGGCCAATGATTGGGGTGAAGTCGTAA

>C-12 1AB

TAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGAATTGACGGGGGC
CCGCACAAGCGGTGGAGCATGTGGTTTAATTTGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCC
TTGGACCTCCCTAGAGATAGGGACTTCCCTTCGGGGACCAAGTGACAGGTGGTGCATGGTTGTCGTCAG
CTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTAATCTTAGTTGCCAGCATTCA
GTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATGACGTCAAATCATCATG
CCCCTTATGACCTGGGCTACACACG

>C-12 785F+907R+1AB

GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGGGACGATGCGTAGCCGACCTGAAGGGTGATCG
GCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGG
ACGAAAGTCTGACGGAGCAGACGCCGCGTGAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTA
GGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCTTGACGGTACCTAACGAGGAAGCCCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCG
CGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGG
GAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGG
AACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAA
CAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCT
TAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGA
ATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCA
GGTCTTGACATCCTTGGACCTCCCTAGAGATAGGGACTTCCCTTCGGGGACCAAGTGACAGGTGGTGCA
TGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTAATCTTAG
TTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATGACG
TCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAAAGGGCAGCGA
AGCCGCAAGGTGTAGCAAATCCCATAAAACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCAT
GAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACA
CCGCCCGTCACACCACGAGAGTTGGCAACACCCGAAGTCGGTGAGGTAACCTTTTTGGAGCCAGCCGC
CGAAGGTGGGGCCAATGATTGGGGTGAAGTCGTAA
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C-12 785F+907R+1AB Detaylari

Nuniker of secment pairs = Z2; nuwber of pairwise comparisons = 1
'+!' means given segment; '-' means reverse complement
Crrer lapns Containments No. of Constralints Supporting Cererlap
AT A AN FT A AN AT AANSTTANSTAN CDntlg 1 o i o
clz+

C—-12+ i=s in clzZ+
DETAILED DIZPLAY OF CCHTIGS
e e o o o ol o o o o Cclnt,ig 1 FEFEEERTTEARTTEARNTTNNLY
o124+ GCATTAGCTAGTTGGTGAGGTARCGGCTCACCAAGGGGACGATGCGTAGCCGACCTGALG
consensus GCATTAGCTAGTTGGTGAGGTARCGGCTCACCAAGGGGACGATGCGTAGCCGACCTGALG
clZ+ GETGATCGGCCAC ACTGGGACTGAGACACGGCCCAGACTCCTACGGFAGGCAGCAGTAGS
consensus GGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGS
clZ+ GARTCTTCCGCAATGGACGAAAGTC TGACGGAGC AGACGCCGCETGAACGATGAAGGTCT
Cconsensus GAATCTTCCGCAATGGACGALRGTC TGACGGAGCAGACGCCGCGTGAACGATGALGSTCT
o124 TCGGATCGTAAAGTTC TG TTGTTAGGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCT
consSensus TCGGATCGTAAAGTTC TGTTGTTAGGGALGAACAAGTACCGTGCGAACAGAGCGGTACCT
o124 TGACGGTACCTAACGAGGAAGCCCCGGCTRAACTACGTGCCAGCAGCCGCGGTAATACGTA
Cconsensus TGACGGTACCTAACGAGGAAGCCCCGECTRAACTACGTGCCAGCAGCCGCGGTAATACGTA
clZ+ GEGEECAAGCGTTGTCCGGAATTATTGGGCGTARAGCGCGCGCAGGCGGTTCCTTAAGTC
consensus GGG AL GTTGTCCGGAATTATTG O GTARAGCGCGCGCAGGCGGTTCCTTAAGTC
cl2+ TGATGTGALAGCCCACGGC TCAACCGTGGAGGGTCATTGGALACTGGGGAACTTGAGSAC
COnSensus TGATGTGALAGCCCACGGC TCARCCGTGGAGGGTCATTGGALAC TGGGGAACTTGAGGAC
o124+ AGRAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGGAACAC
consensus AGRAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGGAACAC
clZ+ CAGTGGHCGAAGGCGACTCTC TGS TCTGTTTC TGACGC TGAGGTGCGARAGCGTGGGTAGC
consensus CAGTGHCGARGGCGACTCTCTGGTC TG TTTC TGACGCTGAGGTGCGALAGCGTGGGTAGC
clZ+ AR A GGATTAGATACC C TG TAGTCCACGC CGTAALC GATGAGTGC TAGETGT TAGGZZG
COnSensus AARCAGGATTAGATACCC TGS TAGTCCACGC CGTALACGATGAGTGCTAGSTGTTAGGGS
o124+ GCTTCCACCCC TTAGTGC TGAAGTTARCGCATTAAGCACTCCGCCTGGGGAGTACGGCCG
C—-12+ TAARCGCATTRAAGCACTCCGCCTGGGGAGTACGGCCG
consensus GCTTCCACCCC TTAGTGC TGAAGTTARCGCATTAAGCACTCCGCCTGGGGAGTACGGCCG
clZ+ CARGGCTGARRCTCARAGGAATTGACGEGGGCCCGCACAAGCGGTGGAGCATGTGGTTTA
C—-1z2+ CARGGCTGARRCTCARAGGAATTGACGEGGGCCCGCACAAGCGGTGGAGCATGTGGTTTA
consensus CARGGCTGARACTCARAGGALATTGACGEGGGCCCGCACARAGCGETGGAGCATGTGGTTTA

XXXI11i



cli+
C-12+

COnsSensus

clz+
C-12+

consensus

clz+
C-12+

CONSeEnsus

ola+
C-124

COnsSensus

clz+
C-12+

CONSEnsus

clz+

COnsSensus

cli+

COnsSensus

clz+

CONSeEnsus

clz+

COnsSensus

clz+

consensus

ATTCGAAGC AACGCGAAGLACCTTACCAGGTCTTGACATCCTTGGACCTCCCTAGAGATA
LATTTGAAGC AACGCGAAGLACCTTACCAGGTCTTGACATCCTTGGACCTCCCTAGAGATA

ATTCGAAGC AACGCGAAGLACCTTACCAGGTCTTGACATCCTTGGACCTCCCTAGAGATA

GGGATTTCCCTTCGGEGAC CALGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGT
GGGACTTCCCTTCGGEGAC CALGTGACAGGTGGTGCATG G TTGTCGTCAGCTCGTGTCGT

GGGACTTCCCTTC GGG AC CALGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGT

GAGATGTTGGGTTARGTCCCGCARCGAGCGC AACCCCTALTCTTAGTTGCCAGCATTCLAG
GAGATGTTGGGTTAAGTCCCGCARCGAGCGC AACCCCTAATCTTAGTTGCCAGCATTCAG

GAGATGTTGGGTTAAGTCCCGCARCGAGCGC AACCCCTALATCTTAGTTGCCAGCATTCLAG

TTGGGCACTCTALGGTGACTGCCGGTGAC AL ACCGGAGGALGGCGGEGATGACGTCALLT
TTGGGCACTCTALGGTGACTGCCGGTGACALACCGGAGGALGGCGGEGATGACGTCAALT

TTGGGCACTCTALGGTGAC TGO CGETGAC AL ACCGGAGGALGGCGGEGATGACGTCALLT

CATCATGCCCCTTATGACC TGGGC TACACACGTGC TACAATGGATGETAC AALGGGC AGC
CATCATGCCCCTTATGACCTGGGCTACACACG

CATCATGCCCCTTATGACCTGGGCTACACACGTGC TACAATGGATGGTACALAGGGCAGT

GAAGCCGCALGGTGTAGC L AATCCCATARALCCATTC TCAGTTCGGATTGCAGGCTGCLA

GAAGCCGCALGGTGTAGC AAATCCCATARALCCATTCTCAGTTCGGATTGCAGGCTGCLA

CTCGCC TG ATGAAGC O GG AATCGUTAGTALTCGCGGATC AGCATGC CGCGGTGAATACG

CTCGCCTGC ATGAAGC CGEAATCGUTAGTALTCGCGGATC AGCATGCCGUGGTGAATACG

TTCCCGEGCCTTGTACACACCGCCOGTCACACCACGAGAGTTGGCAACACCCGARGTCGG

TTCCCGEGCCTTGTACACACCGCCOGTCACACCACGAGAGTTGGCAACACCCGARGTCGG

TGAGGTAACCTTTTTGGAGCCAGCCGCCGALGGTGGGECC AATGATTGGGGTGARGTCGT

TGAGGTAACCTTTTTGGAGCCAGCCGCCGALGGTGGGECC AATGATTG GGG TGARGTCGT

LA

LA

XXXIV



>C-12 M13F+341F+785F+907R+1AB

GCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGGGACGATGCGTAGCCGACCTGAAGGGTGATCG
GCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGG
ACGAAAGTCTGACGGAGCAGACGCCGCGTGAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTA
GGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCTTGACGGTACCTAACGAGGAAGCCCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCG
CGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGG
GAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGG
AACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAA
CAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCT
TAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAAAGGA
ATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCA
GGTCTTGACATCCTTGGACCTCCCTAGAGATAGGGACTTCCCTTCGGGGACCAAGTGACAGGTGGTGCA
TGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTAATCTTAG
TTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATGACG
TCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAAAGGGCAGCGA
AGCCGCAAGGTGTAGCAAATCCCATAAAACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCAT
GAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACACA
CCGCCCGTCACACCACGAGAGTTGGCAACACCCGAAGTCGGTGAGGTAACCTTTTTGGAGCCAGCCGC
CGAAGGTGGGGCCAATGATTGGGGTGAAGTCGTAACAAGGTAACCAAGGGCGAATTCTGCAGATATCC
ATCACACTGGCGGCCGCTGTAGCAGCATCT
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>C-12 M13F+341F+785F+907R+1AB Detaylar:

Number of segment pairs = 6; huwber of palrwise comparisons = 2
'+' means given sedwent; '-' means Eeverse completent
rrerlaps Contaimments No. of Constraints Supporting Overlap
ol ol o o ol ol ol CDntig j_ ol o ol ol Ol o ol ol ol o
341f+

C12341F+ is in 341f+
climlsf-
DETAILED DISPLAY OF CONTIGS
e ol ol e e CDntlg l b e e i ol ol e e
341f+ GCATTAGCTAGTTGGTGAGSTAACGGC TCACCALGGGGACGATGCGTAGCCGACCTGLLG
Consensus GCATTAGCTAGTTGGTGAGETAACGGC TCACCALAGGGGACGATGCGTAGCCGACCTGALG
341f+ GETGATCGGCCACACTOGGAC TGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGS
COoOnsSensus GETGATCGGCCACACTGGGAC TGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGG
341f+ GRATCTTCCGCAATGGACGALAGTC TGACGGAGC AGACGCCGCGTGALCGATGALGGTCT
C12341F+ ATGGACGAAAGTCTGACGGAGCA-ACGCCGCGTGAACGATGAAGGTCT
Consensus GRATCTTCCGCAATGGACGAAAGTC TGACGGAGC AGACGCCGCGTGAACGATGALGGTCT
341f+ TCGGATCGTAAAGTTCTGTTGTTAGGGAAGAAC AAGTACCSTGCGAACAGAGCGGTACCT
C12341F+ TCGGATCGTAAAGTTCTGT TGTTAGGGAAGAAC AAGTACCGTGOGAAC AGAGC GGTACCT
COnsSensus TCGGATCGTAAAGTTCTGTTGTTAGGGAAGAAC AAGTACCSTGCGAACAGAGCGGTACCT
341f+ TGACGGTACCTAACGAGGAAGCCCCGGCTALCTACGTGCCAGCAGCCGCGGTAATACGTA
C12341F+ TGACGGTACCTAACGAGGAAGCCCCGGCTALCTACGTGCCAGCAGCCGCGGTAATACGTA
Consensus TGACGGTACCTAACGAGGAAGCCCCGECTALCTACGTGCCAGCAGCCGC GG TAATACGTA
341f+ GEEGGCAAGCGTTGTCCGGAATTATTGGGCGTALAGCGCGOGCAGGCGGTTCCTTAAGTC
C12341F+ GEEGGCAAGCGTTGTCCGGAATTATTGGGCGTALAGCGCGCGCAGGCGGTTCCTTAAGTC
ConsSensus GGGGGCALGCGTTGTCCGGALATTATTGGGCGTALLGCGCGCGCAGGCGGTTCCTTAAGTC
341f+ TGATGTGARAGCCCACGGCTCAACCGTGGAGGGTCATTGGALACTGGSGALCTTGAGGLC
C12341F+ TGATGTGARAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAAC TGHEGALCTTGAGGLC
Consensus TGATGTGARAGCCCACGGCTCAACCGTGGAGGGTCATTGGLAAC TGGGGALCTTGAGGLC
341f+ AGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGALATGCGTAGATATGTGGAGGAACLC
C12341F+ AGAAGAGGAGAGTGGAATTCCACGTGTAGC GG TEALATGCGTAGATATGTGGAGGAACLC
Consensus AGAAGAGGAGAGTGGAATTCCACGTGTAGC GG TGALATGCGTAGATATGTGGAGGAACLC

XXXVI
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CcCOoOnsensus

CAGTGGCGAAGGCGAC TC TC TG TC TG TTTC TGACGC TGAGG TGCGALAMGCGTGGETAGT
CAGTGGCGAAGGCGAC TC TC TG TC TG TTTC TGACGC TGAGG TGCGALAMGCGTGGETAGT

CAGTGGCGAAGGCGAC TC TC TGS TC TG TTTC TGACGC TGAGGTGCGALLGCGTGEGETAGT

AARCAGGATTAGATACCC TGGETAGTCCACGCCGTARACGATGAGTGC TAGETGTTAGGGSE
AARCAGGATTAGATACCCTGGETAGTCCACGCCGTR

A RCAGGATTAGATACCC TG TAGTCCACGCCGTARMCGATGAGTGCTAGETGTTAGGGG

GCTTCC A TTAGTGC TGAAGTTAACGCATTAAGC ACTCCGCCTGEGGAGTACGECCG

GCTTCC A TTAGTGC TGAAGTTAACGCATTAAGC ACTCCGCCTGEGGAGTACGECCG

CAAGGCTGAALCTCARAGGALTTGACGGGGGCCCGCACAAGCGETEEAGCATGTGETTTA
GGGECCCGC A ARGCGE TG AGCATGETGETT—A

CAAGEGC TGAAMC TCALAMGGAATTGACGGGEGGCCCGCACAAGCGGTGGAGCATGTGGTTTR

ATTCGAMGC ARG GAAGA R CTTAC CAGGTC TTGACATCCTTGGACCTCCC TAGAGATR
ATTCGAMGC ARG GAAG AR TTTAC CAGGTC TTGACATCC TTGGACC TCCC TAGAGATR

ATTCGAMGC ARG GAAG AR CTTAC CAGGTC TTGACATCC TTGGACC TCCC TAGAGATR

GEGACTTCCCTTCGGGGACCALNGTGACAGGTGGETGCATGGTTGTCGTCAGC TCGTGTCGT
GEGAC TTCCCTTCGGGGACCANGTGAC AGGTGGETGCATGGTTGTCGTCAGC TCGTGTCGT

GEGAC TTCCCTTCGGGGACCANGTGAC AGGTGGETGCATGGTTGTCGTCAGC TCGTGTCGT

GAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTAATC TTAGTTGCCAGCATTCAG
GAGATGTTGGETTAAG T CCCGCAMCGAGCGCAACCCCTAATC TTAGTTGCC AGCATTCAG

GAGATGTTGGETTAAG T CCCGCAMCGAGCGCAACCCCTAATC TTAGTTGCC AGCATTCAG
TTHGGCACTC TARGGTGAC TGCCGGTGACARRCCGGAGGALGGCGGGGATGACGTCARAT
TTGEGCACTC TAAGGTGAC TGCCGETGACARACCGEEEGAMGGCGEFGATGACGTCAALT

TTGEGCACTC TAAGGTGAC TGCCGETGACARACCGGAGGALGGCGGFGATGACGTCAALT

CATCATGCCCCTTATGACC TGGGC TACAC ACGTGC TACAATGGATGGTAC AL AGGGC AT
CATCATGCCCCTTATGACC TGGGC TACACACGTGC TACAATGGATGGTACALAGGGCAGT

CATCATGCCCCTTATGACC TGGGC TACAC ACGTGC TACALRTGGATGGTACALLGGECAGT

GAAGCC ARG TG TAGC A A A TCCCATAA R R CATTC TCAGTTCGGATTGCAGHFC TG AL
GAAGCCGC ARG TG TAG A AL TCCCATAR R RS CATTC TCAGTTCGGATTGCAGGCTGC AL

GAALGC G AL TG TAGC AL A TC O ATAL A R C CATTC TCAGTTCGGATTGC AGGCTGC AL

CTCGCCTECATGALGCCGGAATCGC TAGTAATCGCGGATCAGCATGCCGCGETEAATACG
CTCGCCTGCATGAAGCCGGALTCGC TAGTAATCGCGGATCAGCATGCCGCGGTGAATACG

CTCGCCTGCATGARGCCGGAATC G TAGTAATCGCGGATCAGCATGICGCGGTGALTACG

TTCCCEEECCTTGTAC ACACCGCCCGTCACACCACGAGAGTTGGCALACACCCGAAGTCGE
TTCCCGEECC TTGTAC ACACCGCCCGTCACACCACGAGAGTTGGCALCACCCGRAAGTCGE

TTCCCGEECCTTGTACACACCGCCCGTCACAC CACGAGAGTTGGCAACACCCGAAGTC GG

TGAGGTARCCTTTTTGGAGCCAGCCGCCGAAGETGEEFCCAATGATTGGGGTGAAGTCGT
TGAGGTAARCCTTTT-GGAGCCAGCCGCCGAAGETGGGGCCAATGATTGSGSTGAAGTCGT

TGAGGTAARCCTTTTTGGAGCCAGCCGCCGAAGETGGGGCCAATGATTGSGSTGAAGTIGT

Ap
AR A AGGTAAC CAAGGGCGALATTC TG CAGATATCCATCACACTGGCGGCCGCTGTAGC AG

AR A AGGTAAC CAAGGGCGALATTC TG CAGATATCCATCACACTGGCGGCCGCTGTAGC AG

CATCT

CATCT
XXXVl



C-12 M13F+341F+785F+907R+1AB

Color key for alignment scores
..., D 4050
IH 2'50 5'00 7'50 ‘I(]IHO 12'50
Accession | Description Max score ‘ Total score ‘ Query coverage ‘_‘. E value ‘ Max ident |

EU3083d0.1  Halabacillus sp, SB115 3 165 ribosomal RN qene, partial sequence 2253 2253 6% 0.0 99%
EU308339.1 Halobacillus sp, SB115 2 163 ribosomal RNA qene, partial sequence 2253 225% a5, i a0,
EU308338.1  Halobaillus sp, SB115 1165 ribosomal RN qene, partial sequence 2253 2253 6% 0.0 99%
D0dda799,1  Halobacillus sp. CNI931 FLO4 165 ribosomal RNA gene, partial sequ 2253 2255 95, i 99%,
AM390383.1  Halobacillus sp. MOLA 119 partial 163 rRNA gene, culture callection 2251 2251 95% 0.0 99%
D04467621  Halobacilus sp, CNI915 PLO4 165 ribosamal RN agne, partial sequ 2248 2248 96% 0 99%
NR_025459.1  Halobacilus trugperi strain DM 10404 163 ribosomal RNA, complet 2245 2248 96% 0.0 99%
AY505522.1  Halobacilus trugperi strain G5P38 165 ribasomal RNA qeng, nartial 2244 2244 96% 0 99%
EUBB0526,1  Halobacillus sp, PREZT 165 ribosomnal RNA qene, partial sequence 2239 2239 6% 00 09,
EF486356.1  Halabacillus campisalis strain ASL-17 165 ribosarnal RNA aene, pan 2239 2239 6% 0.0 99%

>-.§b|EU30834D.1| Halohacillus sp. SB115_3 163 ribosomal RNA gene, partial sequence
Length=1528

Secore = 2253 bits (2498), Expect = 0.0
Identities = 1Z65/1273 (99%), Gaps = 271273 (0%)
Strand=Flus/Flus

bIEU308339.1| Halobacillus sp. SB115_ 2 163 ribosowal RNA gene, partial sequence
Length=1528

Score = ZZ53 bits (2498), Expect = 0.0
Identities = 1265/1273 (99%), Gaps = 271273 (0%)
Strand=Plus/Flus

bIEU3DE339.1| Halobacillus sp. SB115 2 163 ribosowal RNA gene, partial sequence
Length=1328

Score = 2253 hits (2498}, Expect = 0.0
Identities = 1265/1273 (99%), Gaps = 2/1273 (0%)
Strand=Pluz/Flus

>.!bIDQ448?99.1| Halobhacillus sp. CHNJS931 PLO4 1635 ribosomal RHA gene, partial

sequence
Length=1530

Score = 2253 bits (2498), Expect = 0.0
Identities = 126571273 (99%), Gaps = /1273 (0%)
Strand=Plus/Plus

).embIAMQQDBQS.ll Halohacillus sp. MCLA 119 partial 168 rBENA gene, culture collection
MOLA: 119

Length=1519

Soore = 2251 bits (2496), Expect = 0.0
Identities = 1264/1272 (99%), Gaps = 2/1272 (0%
Strand=Flus/Plus
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C-13 M13F

<40 4050 80-200 >=200

L 1 I 1 1
0 100 200 300 400 500

Accession ‘ Description Max score | Total score | Query coverage |A'E value | Max ident |
FHZ57740.1 Halomonas halophila partial 165 rRMA gene, strain DSM 4770 973 973 100% 0.0 99%,
AMO41744.1 Halormonas halophila partial 165 rRMA qene, strain CCM 3662 7 973 100% 0.0 9%
#1295145.1 Halornonas salina 165 rRNA qene, strain F8-11 T 7 971 99% 0.0 99%
EU7&0462.1 Uncultured Halomaonas sp, clone KWGHY4 165 ribosomal A gene, 937 96% 0.0 99%,
AB167061.1 Haloronas sp, 5B )86 qene for 165 rRNA, partial sequence 937 6% 0.0 9%
43243448 1 Halomonas salina mRNA for 165 ribosamnal RMA (partial), strain DSI 937 96% 0.0 99%,
£3243447 1 Halomonas salina mRNA for 165 ribosarnal RMA (partial), strain ATC 937 96% 0.0 99%,
81717604 1 Halomonas sp, C12.3 partial 165 rRNA qene, strain C12.3 928 95% 0.0 Q9%
FHZ57741.1 Haloronas maura partial 165 rRMA gene, strain 5-31 924 100% 0.0 7%
817176931 Halormonas sp, C11.5 partial 165 rRNA qene, strain C11.5 921 95% 0.0 Q9%
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AF_embIFN25T?4D.1I Halomonass halophils partial 163 rENA gene, strain D3M 4770
Length=1475

Foore = 973 khits (1078, Expect = 0.0
Identities = 541,/542Z (99%), Gaps = 0/542Z (0%
Strand=Flus/Flus

Ar-embIAM94l?44.ll Halomonas halophils partial 163 rRNA genes, strain CCM 3662
Length=1461

Score = 973 bits (1078), Expect = 0.0
Identities = 541/542 (99%), Gaps = 07542 (0%
Strand=Flus/Plus

Ar_embIAJ295145.1I Halomonsas salina 165 rRNA gene, sStrain FE-11 T
Length=1532

Score = 971 bhits (10768}, Expect = 0.0
Identities = 540/541 (99%), Gaps = 07541 (0%)
Strand=Plus/Plus

bIEUTBDflEE.ll Uncultured Halomonss sp. clone EVGHVE 165 ribosomsl RNA gene,
partial sequence
Length=1020

Score = 937 kits (10383, Expect = 0.0
Identities = 5217522 (99%), saps = 07522 (0%)
Strand=Flus/Flus

>C13 M13F

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGAAAGCAGGGGATCTTCGGA
CCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGA
TCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAG
GCAGCAGTGGGGAATATTGGACAGTGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGC
CTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCTGCAAGAAGGACATC
ACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGT

XXXIX



C-13 341F

Color key for alignment sceres
80-200 >=200

I | [l 1 [l I
0 100 200 300 400 500

©
3

uscore | Total score | Query coverage | Evalue | Max ident |
0z 10z0 100% 0.0 9%
10z0 100% n.a 99%
10z0 100% 0. 99%
10zo 100% 0. 99%
10z0 100% 0.0 9%
10z0 100% 0.0 9%
10z0 100% 0. 99%
1016 100% 0. 99%
1016 100% 0.0 9%
1016 100% 0.0 9%

Accession | Description M
FM257740.1 Halornonas halophila partial 165 rANA gene, strain DSM 4770
EU7a0462,1 Uncultured Halomonas sp. done KVGNY4 165 ribosomal RMA qene,
AM341744.1  Halomonas halophila partial 165 rRNA qene, strain CCM 3662
AB167061.1 Halomaonas sp. SB 186 qene for 165 rRNA, partial sequence
412951451 Halomaonas salina 165 rRMA gene, strain FE-11 T
A1243448.1 Halornonas salina mRMNA for 163 ribosomal RNA (partial), strain DS
AJ743447 1 Halornonas salina mRAA for 165 ribosamal RNA (partial), strain ATC
AR305214.1 Halornonas sp. 536-1 gene for 165 rRMA, partial sequence
AB305211.1 Halomaonas sp. 54-7 gene for 165 rRMA, partial sequence
D0131909.1  Halomonas sp, AAD6 163 ribosomal RNA gene, partial sequence
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>-||_ erb [FNZ57740.1] Halomonas halophila partial 163 rRNA gene, strain DIM 4770
Length=1475

Socore = 1020 kbits=s (11300, Expect = 0.0
Identities = S567/568 (99%), Gaps = 05568 (0%)
Strand=Plus/Plus

>-||_ b |EUYE0462 . 1| Unctultured Halomonss sp. clone EVENW4 163 ribosomal BNA gene,
partial sedquence
Length=1080

Score = 10Z0 bits (1130}, Expect = 0.0
Identities = S567/568 (99%), Gaps = 07568 (0%)
Strand=Plus/Plus

>-||_ e |AMIG1744 .1 | Halomohnas halophila partial 163 rRMNA gene, strain CCM 3662
Length=1461

Score = 1020 khits (11307, Expect = 0.0

Identities = SE7/568 (99%), Gaps = 07568 (0%)

Strand=Plus/ Flus

>-|'_ dib lAEIETO0E1 .1 ] Halomonas =sp. 3B JE8EE6 gene for 163 rRNA, partial sequence
Length=1460

Score = 1020 khits (1130%), Expect = 0.0
Identities = 567568 (99%), Gaps = 0,/568 [(0%)
Strand=Plus/Plus

>C-13 341F

CCTGATCCAGCCATGCTGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAA
CGCTTGTGGGTTAATACCCTGCAAGAAGGACATCACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCA
GCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGG
CTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAACCTGGGAACGGCATCCGGAACTGTCAGGCTAGAG
TGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGCGGTGAAATGCGTAGAGATCGGGAGGAATACCAGT
GGCGAAGGCGGCCTTCTGGACTGACACTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAG
ATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTAGCCGTTGGGGTCCTCGAGACCTTTGTGGCGCA
GTTAACGCGATAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGG
GCCCGCACAAGCGGTGGAGCATGT

>C-13 M13F

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG

x|



GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGAAAGCAGGGGATCTTCGGA
CCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGA
TCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAG
GCAGCAGTGGGGAATATTGGACAGTGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGC
CTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCTGCAAGAAGGACATC
ACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGT

>C-13 341F

CCTGATCCAGCCATGCTGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAA
CGCTTGTGGGTTAATACCCTGCAAGAAGGACATCACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCA
GCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGG
CTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAACCTGGGAACGGCATCCGGAACTGTCAGGCTAGAG
TGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGCGGTGAAATGCGTAGAGATCGGGAGGAATACCAGT
GGCGAAGGCGGCCTTCTGGACTGACACTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAG
ATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTAGCCGTTGGGGTCCTCGAGACCTTTGTGGCGCA
GTTAACGCGATAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGG
GCCCGCACAAGCGGTGGAGCATGT

>C-13 M13F+341F

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGAAAGCAGGGGATCTTCGGA
CCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGA
TCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAG
GCAGCAGTGGGGAATATTGGACAGTGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGC
CTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCTGCAAGAAGGACATC
ACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAA
TCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAA
CCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGCG
GTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGCTG
AGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGAC
TAGCCGTTGGGGTCCTCGAGACCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCTGGGGAGTACGG
CCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGT
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C-13 M13F+341F Detaylar:

MNuwmber of segment pairs = Z2; number of pairwise comparisons = 1
'+! means given Secpnent; '—!' means rewvwerse commp lement
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CONTIGS
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AGAGTTTGATCATGGC TCAGAT TGALCGC TGO GGC AGECC TALCACATGC ALGTCGFAGC

BAGAGTTTGATCATGGC TCAGATTGAACGC TGGCGGCAGGCC TALCACATGCAMGTCGAGC

GGABACGATCCTAGCTTGC TAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGA

GGAALACGATCCTAGC TTGC TAGGAGGCGTCGAGCGGCGGACGGGTGAGTALATGCATLGGA

ATCTGCCCGGTAGTGGGGEATALM TTGAGGAAAC TCAAGC TAATACCGCATACGCCCCAR

BATCTGCCCGGTAGTGGGGGATAMC TTGAGGAAMC TCAAGC TALRTACCGCATACGCCCCLD

GGGEGAAAGCAGGEGATCTTCGGACCTTGCGC TATCGGATGAGCC TATGTCGGATTAGCT

GEGEEGAALGCAGGGGATC TTCGGACC TTGCGC TATCGGATGAGCC TATGTCGGATTLAGCT

AGTTGETGAGGTAATGGC TCACCAAGGCCGCGATCCGTAGC TGGTCTGAGAGGATGATCA

BGTTGGETGAGGTAATGGC TCACCAAGGCCGCGATCCG TAGC TGGTC TGAGAGGATGLTC A

GCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGFAGGCAGCAGTGGFFAATATTG

GCCACATCGEEAC T TGAGAC AT GECCCGAMC TCC TACGGGAGGC AGC AGTEGEEALTLTTG

GACAGTGGECGAALMGCCTGATCCAGC CATGCCGCGTE TG TGAAGAAGGCCTTCGEGTTGT
CCTGATCCAGCCATGC TECGTGTGTGAAGAAGGCCTTCGGGTTGT

GACAGTGEEC AL LG C TGATCCAGCCATGCCGC G TG TG TGALAGARGECCTTCGEGTTGT

AAAGCACTTTCAGCGAGGAAGAALCGCTTGTGGGTTAATACCC TGCAAGAAGGACATCACT
AAAGCACTTTCAGCGAGGAAGAMCGCTTGTGGGTTAATACCC TGCAAGAAGGACATCACT

BALAGCAC TTTCAGC GAGGRAGAACGCTTGTGGGTTALTACCC TGCAAGAMGGACATCACT

COCAGAAGAMGCACCGECTAMC TCCGTGCCAGCAGCCGCGETAATACGGAGGGTGCAAGT
COGCAGALGAAGCACCGECTAMC TCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGT

CGCAGALGAMGC ACC GG TAMC TCCGTGCCAGC AGCCGC GG TAATACGGAGGGTGCAAGC

T
GTTAATCGGARTTACTGGGCGTAALGCGCGCGTAGGCGGCTTGATALGCCGGTTGTGALA

GTTAARTCGGARTTAC TGGGECG TAALGCGCGCGTAGGC GG TTGATALGCCGGTTGTGALA

GCCCCGGGCTCAACCTGGGARCGGCATCCGGAMCTGTCAGGCTAGAGTGC AGGAGAGGAL

GCCCCGEG I TCALCCTGGGAMC GG ATCCGGAMC TGTCAGGCTAGAGTGC AGGAGAGGLA

GGTAGALRTTCCCGG TG TAGC GG TGAALTGCGTAGAGATCGGGAGGALTACCAGTGZCGAA

GGTAGAATTCCCGGTGTAGC GG TGAALTGCGTAGAGATCGGGAGGAATACCAGTGGCGARL

GECGECCTTC TGGACTGACACTGACGC TGAGGTGCGAAMGCGTGGGTAGCALACAGGATT

GECGECCTTC TGEAC TGACAC TGACGC TGAGGTGCGAALGC G TG TAGC AL LCAGEZATT

AGATACCCTGGTAGTCCACGCCGTAAMCGATGTCGACTAGCCGTTGGGGTCCTCGAGACC

AGATACCCTGGTAGTCCACGCCGTAAMCGATGTCGACTAGCCGTTGGGETCCTCGAGACT

TTTGTGGCGCAGTTAAC GO GATAAGTCGACCGCCTGGGGAGTACGGCCGCALGGTTALLA

TTTGTGGCGCAGTTAAC GCGATAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTALLL

CTCABRATGAATTGACGSGGGCCCGCACAMGCGGTGGAGCATGT

CTCARATGAATTGACGGGGGCCCGCACAMGCGGTGGAGCATGT
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Accession | Description Max score | Total score \ Query coverage |_'\E value | Max ident \
FMZ57740.1 Halornonas halophila partial 165 rRNA qene, strain DSM 4770 1089 1099 100% 0.0 99%
41285145 1 Halornonas salina 165 rRMA gene, strain FE-11 T 1083 1039 100% 00 99%
212434451 Halornonas salina mRMA for 165 ribosornal RMA (partial), strain DSt 09 1099 100% 0.0 99%,
1243447 .1 Halornonas salina mRMA for 165 ribosornal RMA (partial), strain ATE 09 1099 100% 0.0 99%,
AME41744.1 Halornonas halophila partial 165 rRNA qene, strain CCM 3662 09 1095 9% 0.0 99%,
4B1A7061.1  Halomonas sp. 5B 136 qzne for 165 rRMA, partial sequence 09 1090 100% 0n 99%
AB1A70EZ.1  Halormonas sp. 5B 193 qene for 165 rRMA, partial sequence 1088 100% 0n 99%
EL491513.1 Halornonas salina isolate HSHMRPZ 165 ribosomal RMA gene, partial : 1085 9% 0.0 99%
F1348438.1 Uncultured Halomonas sp, isolate DGGE gel band ntu90 165 ribosor 1081 100% 0.0 9%
Fl348420.1 Uncultured Halomonas sp, isolate DGGE gel band ntudé 165 ribosor 1077 100% 0.0 9%

—
i)

—
i)

—
cn

=
=

-
=
=]
o

-
=
=]
]

-
=
=]
=

—
=
~
)

>-|'_ emb |[FN257740.1] Halomonas halophila partial 165 rRNA gene, strain D3M 4770
Length=1475

Score = 1099 khit= (1218) Expect = 0.0
Identities = 6117612 [(99%), Gaps = 07612 (0%)
Strand=Plus/Plus=s

u

emblAJ295145.1| Halomonas salina 163 rRENA gene, strain FE-11 T
Length—=15322

Score = 1099 khit=s (12189, Expect = 0.0

Identities = 6115612 (99%), Gaps = 05812 (0%)

Strand=Plus/ Flus
>-||_ emb |ATZ3324458 .1 | Halomonss salins mBHA for 163 rikosomal RNA (partisl), strsin
DS 55928
Length=1493

Score = 1099 bits [(1Z218), Expeck = 0.0

Identities = 6117612 [(99%), caps = 05612 (0%

Strand=°Flus/sFlus

>-||_ emb [ATZ43447.1] Halomonas sslina wRNA for 163 ribosomwal RNA (partial), strain
ATCC 49509
Length=1493

Score = 1099 khit= (12183, Expect = 0.0
Identities = 6115612 (99%), Gaps = 07612 (0%}
Strand=Flus/Flus

#r_embIAMQQITQQ.lI Halomonas halophila partial 165 rBENA gene, strain CCM 3662
Length=1461

Score = 1095 bits (1214), Expect = 0.0
Identities = B09/610 (99%), Gaps = 0/610 (0%)
Strand=Plus/Plus

>C-13 785F

GTTAACGCGATAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGG
GCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACAT
CGAGCGAACCTTCCAGAGATGGATGGGTGCCTTCGGGAACGCTCAGACAGGTGCTGCATGGCCGTCGT
CAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTGTCCCTATTTGCCAGCGA
TTCGGTCGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGACGACGTCAGGTCAT
CATGGCCCTTACGAGTAGGGCTACACACGTGCTACAATGGCCGGTACAATGGGCTGCCATCCCGCGAG
GGGGAGCTAATCTCATAAAGCCGGTCTCAGTCCGGATCGGAGTCTGCAACTCGACTCCGTGAAGTCGG
AATCGCTAGTAATCGTGCATCAGAATGGCACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTC
ACACCATGGGAGTGGACTGCACCAGAAGTGGTTAGCCTAACTTCGGAGGGCGATCACCACGGTGT

xliii
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AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGAAAGCAGGGGATCTTCGGA
CCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGA
TCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAG
GCAGCAGTGGGGAATATTGGACAGTGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGC
CTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCTGCAAGAAGGACATC
ACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAA
TCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAA
CCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGCG
GTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGCTG
AGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGAC
TAGCCGTTGGGGTCCTCGAGACCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCTGGGGAGTACGG
CCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGT

>C-13 785F

GTTAACGCGATAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGG
GCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACAT
CGAGCGAACCTTCCAGAGATGGATGGGTGCCTTCGGGAACGCTCAGACAGGTGCTGCATGGCCGTCGT
CAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTGTCCCTATTTGCCAGCGA
TTCGGTCGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGACGACGTCAGGTCAT
CATGGCCCTTACGAGTAGGGCTACACACGTGCTACAATGGCCGGTACAATGGGCTGCCATCCCGCGAG
GGGGAGCTAATCTCATAAAGCCGGTCTCAGTCCGGATCGGAGTCTGCAACTCGACTCCGTGAAGTCGG
AATCGCTAGTAATCGTGCATCAGAATGGCACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTC
ACACCATGGGAGTGGACTGCACCAGAAGTGGTTAGCCTAACTTCGGAGGGCGATCACCACGGTGT

>C-13 M13F+341F+785F

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGAAAGCAGGGGATCTTCGGA
CCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGA
TCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAG
GCAGCAGTGGGGAATATTGGACAGTGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGC
CTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCTGCAAGAAGGACATC
ACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAA
TCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAA
CCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGCG
GTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGCTG
AGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGAC
TAGCCGTTGGGGTCCTCGAGACCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCTGGGGAGTACGG
CCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCG
ATGCAACGCGAAGAACCTTACCTACTCTTGACATCGAGCGAACCTTCCAGAGATGGATGGGTGCCTTCG
GGAACGCTCAGACAGGTGCTGCATGGCCGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGTA
ACGAGCGCAACCCTTGTCCCTATTTGCCAGCGATTCGGTCGGGAACTCTAGGGAGACTGCCGGTGACAA
ACCGGAGGAAGGTGGGGACGACGTCAGGTCATCATGGCCCTTACGAGTAGGGCTACACACGTGCTACA
ATGGCCGGTACAATGGGCTGCCATCCCGCGAGGGGGAGCTAATCTCATAAAGCCGGTCTCAGTCCGGA
TCGGAGTCTGCAACTCGACTCCGTGAAGTCGGAATCGCTAGTAATCGTGCATCAGAATGGCACGGTGA
ATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGACTGCACCAGAAGTGGTTAGC
CTAACTTCGGAGGGCGATCACCACGGTGT

xliv



C-13 M13F+341F+785F Detaylari

Number of segment pairs = 2; number of pairwise comparisons = 1

'+!' means given segment; '-! means reverse complement
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ol ol o ol ol ol ol ol ol ol i o o o o o o chtig A o e R

C13M13F+341F+

1378554

DETAILED DISFLAY OF CONTIGS
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C13M13F+341F+ ARG TTTGATCATG . TCAGATTGAAC GO TGO GG AGGCC TALMC ACATGCAAGTCGAGT
consensus ARG TTTGATCATGGC TCAGATTGAAC GC TGO GGC AGGCC TAAC ACATGCAAGTCGAGT
C13M13F+341F+ GEAAACGATCCTAGC TTGC TAGGAGGCGTCGAGC GO GGACGGGTGAGTAATGCATAGGL
consensus GGAAACGATCCTAGC TTGC TAGGAGGCGTCGAGCGGCGGAC GGG TGAGTAATGCATAGGL
C13M13F+341F+ ATCTECCCGETAGT GGG ATAAC TTGAGGALAC TCARGC TAATACCGCATACGCCCCAL
consensus ATCTECCCGETAGTG GGG ATAAC TTGAGGALAC TCARGC TAATACCGCATACGCCCCLL
C13M153F+341F+ GEEEEAAAGCAGGGGATCTTCGGACCTTGCGC TATCGGATGAGCCTATGTCGGATTAGCT
consensus G ARG AGGGEATC TTCGGACCTTGCGC TATCGGATGAGCCTATGTCGGATTAGCT
C13M153F+341F+ AGTTGEGETGAGGTAATGGC TCACCARGGCCGCGATCCGTAGC TGGTCTGAGAGGATGATCA
consensus AGTTEGETGAGGTAATGGC TCACCARGGCCGCGATCCGTAGC TGGTC TGAGAGGATGATCL
C13M153F+341F+ GCCACATCGGGACTGAGACACGGCCCGAAC TCC TACGGGAGGCAGCAGTGGGGAATATTG
consensus GUCACATCGGGACTGAGLAC ACGGCCCGAAC TCC TACGGGAGGC AGC AGTGGGGAATATT
C13M153F+341F+ GACAGTGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGALGGCCTTCGGGTTGT
consensus GACAGTGGGCGAAAGCCTGATCCAGCCATGCCGCG TG TG TGAAGALGGCCTTCGGGTTGT
C13M153F+341F+ AAAGCACTTTCAGCGAGGAAGAACGCTTG TG GTTAATACCCTGCALGAAGGACATCACT
consensus ARG A TTTCAGC GAGGLAGAACGCTTG TG TTAATACCC TGO ALGAAGGACATCACT
C13M153F+341F+ CGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCALGT
COnsSensus COCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTALATACGGAGGGTGCALGT
C13M153F+341F+ GTTAATCGGAATTACTGGGCGTALRGCGCGCGTAGGC GG TTGATALGCCGGTTGTGALL
COnsSensus GTTAATCGGAATTACTGGGCGTALLGCGCGCGTAGGC GG TTGATALGCCGGTTGTGALL
C13M153F+341F+ GCCCCGGGCTCAACCTGGGAACGGCATCCGGAAC TETCAGGC TAGAGTGCAGGAGAGGLL
COnsSensus GCCCCGGGCTCAACCTGGGAACGGCATCCGGAAC TG TCAGGC TAGAGTGCAGGAGAGGLL
C13M153F+341F+ GGTAGAATTCCCGGTGTAGC GG TGAAATGCGTAGAGATCGGGAGGALATACCAGTGGCGAL
COnsSensus GGTAGAATTCCCGGTGTAGC GG TGAAATGCGTAGAGATCGGGAGGLLATACCAGTGGCGLL

xlv



C1l3M13F+341F+

CONSEN3US

C13M13F+341F+

consensus

C1l3M13F+341F+
cl3785E+

consensus

C1l3M13F+341F+
cl3785E+

consensus

cl3785E+

CONSEN3US

cl3785E+

consensus

cl3785E+

CONSENsSUs

cl3785L+

consensus

cl3785E+

CONSeEnsus

cl3785L+

CONSENsUsS

cl3785E+

consensus

cl3785E+

CONSEN3US

cl37855+

consensus

GECEGCCTTCTOGAC TGACAC TGACGC TGAGGTGCGALAGC GTGGOTAGCAALCAGGATT

GGCGGCCTTCTGGACTGACAC TGACGC TGAGGTGCGAAAGCGTGEGTAGCALAC AGGATT

AGATACCCTGGTAGTCCACGCCGTARACGATGTCGACTAGCCGTTGGGGTCCTCGAGACC

AGATACCCTGGTAGTCCACGCCGTARACGATGTCGACTAGC COTTGGEGTCCTC GAGACC

TTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCTGGGGAGTACGECCGCAAGGTTALLA
GTTALCGCGATAAGTCGACCGCCTGGGEAGTACGECCGCALGGTTALLL

TTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCTGGGGAGTACGECCGCAAGGTTALLA

CTCAAATGAATTGACGGGGGCCCGCACAAGCGUTOGAGCATGT
CTCARATGAATTGACGGGGGCCCGCACAAGCGETEGAGCATGTGGTTTAATTCGATGC LA

CTCAAATGAATTGACGGGGGCCCGCACAAGCGOTOGAGCATGTGGTTTAATTCGATGC LA

CeCGAAGAACCTTACCTACTCTTGACATCGAGCGAACCTTCCAGAGATGGATGGGTGCCT

CECGAAGAAC CTTACCTACTC TTGACATCGAGCGAACCTTCCAGAGATGGATGGGTGCCT

TCGEGALCGCTCAGACAGGTGC TGCATGGCCGTCGTCAGC TCGTGTTGTGAALTGTTGGG

TCGEGALCGCTCAGAC AGGTGCTGCATGGCCGTCGTCAGC TCGTGTTGTGAALATGTTGEG

TTAAGTCCCGTAACGAGCGCAACCCTTOTCCCTATTTGCCAGUGATTCGGTCGGGALCTC

TTARGTCCCGTAACGAGCGCAACCCTTGTCCCTATTTGCCAGCGATTCGGTCGEGALCTC

TAGGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGACGACGTCAGGTCATCATGGCC

TAGGGAGACTGCCGETGACAAAC COGAGGAAGGTGGGGACGACGTCAGGTCATCATGGCC

CTTACGAGTAGGGC TACACACGTGCTACAATGGCCGGTACAATGGCTGCCATCCCGCGA

CTTACGAGTAGGGC TACACACGTGCTACAATGGCCGETACAATGGGCTGCCATCCCGCGA

GEGEGAGC TAATC TCATAARGCCGGTCTCAGTCCGGATCGGAGTCTGCALC TCGACTCCG

GEGEGAGC TAATC TCATAALGCCGGTC TCAGTCCGGATCGGAGTC TGCAACTCGACTCCG

TGAMGTCGGAATCGC TAGTAATC GTGCATCAGAATGGCACGGTGAATACGTTCCCGGGTC

TGAAGTCGGAATCGU TAGTAATCGTGCATCAGAATGGCACGGTGAATACGTTCCCOGGOC

TTGTACACACCGCCOCGTCACACCATGGGAGTGGACTGCACCAGAAGTGGTTAGCCTAACT

TTGTACACACCGCCCGTCACACCATGGGASTGGACTGCACCAGAAGTSGTTAGC CTAACT

TCGEAGGGCGATCACCACGSTST

TCGEAGGGCGATCACCACGGTCT
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Accession | Description Max score Total score ‘ Query coverage | _ E value | Max ident |

FM257740.1 Halomonas halophila partial 165 rRMNA gene, strain DEM 4770 1175 1175 100% 0.0 Q9%
EU7E0462.1 Uncultured Halormonas sp. clone KYGNYY 165 ribosornal RNA gene, 1175 1175 100% oo 99%
AMI41744 1 Halormonas halophila partial 165 rRNA gene, strain CCH 3662 1175 1175 100%: 0.0 9%
AB1AFOEL.L Halomonas sp, 5B J36 gene for 165 rRNA, partial sequence 1175 1175 100% 0.0 Q9%
£J295145,1 Halomonas salina 165 rRNA gene, strain FE-11 T 1175 1175 100% oo 99%
AJ243448,1 Halornonas salina mRMA for 163 ribosormal RNA& (partial), strain DSt 1175 1175 100% 0.0 a9
A1243447 1 Halomonas salina mRMA for 165 ribosamal RNA (partial), strain ATC 1175 1175 100% 0.0 9%,
D0131909.1 Halomonas sp. AADE 165 ribosomal RNA aene, partial sequence 1171 1171 100% oo 99%
F1237366.1 Halornonas sp. J5M 077020 165 ribosomal RNA gene, partial sequer 1166 1166 100% 0.0 9%
AB305214.1 Halomonas sp. £36-1 gene for 165 rRMA, partial sequence 1166 1166 100% 0.0 Q9%

Ar-embIFN25?74D.1I Halomonas halophila partial 163 rRNA gene, strain DEM 4770
Length=1475

Score = 1175 bits (1302, Expect = 0.0
Identities = 6537654 (99%), Gaps = 07654 (0%}
Strand=Flus/Flus

Ar_qblEU?BDQEZ.ll Tncultured Halomonas sp. clone EVGNYE 165 ribosomal ENA gene,
partial seguence
Length=1080

Score = 1175 khits (1302, Expect = 0.0
Identities = 653/654 [(99%), Gaps = 07654 (0%)
Strand=Flus/Flus

Ar_embIAM941744.ll Halomonas halophila partial 163 rRNA gene, strain CCM 3662
Length=1461

Score = 1175 khit=s (1302), Expect = 0.0
Identities = B633/654 (99%), Gaps = 07654 (0%)
Strand=Plus/Flus=

AF_dbjIABIETDEI.II Halomonas sp. 3B J86 gene for 163 rRNA, partial sequence
Length=1460

Score = 1175 bits (1302), Expect = 0.0
Identities = B53/654 (99%), Gaps = 0/654 (0%
Strand=Flus/Plus

>C-13907R

GCAGGGGATCTTCGGACCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGG
CTCACCAAGGCCGCGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCC
CGAACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAGTGGGCGAAAGCCTGATCCAGCCATGCCG
CGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCC
TGCAAGAAGGACATCACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGA
GGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGA
AAGCCCCGGGCTCAACCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAG
AATTCCCGGTGTAGCGGTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGG
ACTGACACTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGC
CGTAAACGATGTCGACTAGCCGTTGGGGTCCTCGAGACCTT

xlIvii
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AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGAAAGCAGGGGATCTTCGGA
CCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGA
TCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAG
GCAGCAGTGGGGAATATTGGACAGTGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGC
CTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCTGCAAGAAGGACATC
ACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAA
TCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAA
CCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGCG
GTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGCTG
AGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGAC
TAGCCGTTGGGGTCCTCGAGACCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCTGGGGAGTACGG
CCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCG
ATGCAACGCGAAGAACCTTACCTACTCTTGACATCGAGCGAACCTTCCAGAGATGGATGGGTGCCTTCG
GGAACGCTCAGACAGGTGCTGCATGGCCGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGTA
ACGAGCGCAACCCTTGTCCCTATTTGCCAGCGATTCGGTCGGGAACTCTAGGGAGACTGCCGGTGACAA
ACCGGAGGAAGGTGGGGACGACGTCAGGTCATCATGGCCCTTACGAGTAGGGCTACACACGTGCTACA
ATGGCCGGTACAATGGGCTGCCATCCCGCGAGGGGGAGCTAATCTCATAAAGCCGGTCTCAGTCCGGA
TCGGAGTCTGCAACTCGACTCCGTGAAGTCGGAATCGCTAGTAATCGTGCATCAGAATGGCACGGTGA
ATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGACTGCACCAGAAGTGGTTAGC
CTAACTTCGGAGGGCGATCACCACGGTGT

>C-13907R

GCAGGGGATCTTCGGACCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGG
CTCACCAAGGCCGCGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCC
CGAACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAGTGGGCGAAAGCCTGATCCAGCCATGCCG
CGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCC
TGCAAGAAGGACATCACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGA
GGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGA
AAGCCCCGGGCTCAACCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAG
AATTCCCGGTGTAGCGGTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGG
ACTGACACTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGC
CGTAAACGATGTCGACTAGCCGTTGGGGTCCTCGAGACCTT

>C-13+M13F+341F+785F+907R

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGAAAGCAGGGGATCTTCGGA
CCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGA
TCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAG
GCAGCAGTGGGGAATATTGGACAGTGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGC
CTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCTGCAAGAAGGACATC
ACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAA
TCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAA
CCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGCG
GTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGCTG
AGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGAC
TAGCCGTTGGGGTCCTCGAGACCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCTGGGGAGTACGG
CCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCG
ATGCAACGCGAAGAACCTTACCTACTCTTGACATCGAGCGAACCTTCCAGAGATGGATGGGTGCCTTCG
GGAACGCTCAGACAGGTGCTGCATGGCCGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGTA
ACGAGCGCAACCCTTGTCCCTATTTGCCAGCGATTCGGTCGGGAACTCTAGGGAGACTGCCGGTGACAA
ACCGGAGGAAGGTGGGGACGACGTCAGGTCATCATGGCCCTTACGAGTAGGGCTACACACGTGCTACA
ATGGCCGGTACAATGGGCTGCCATCCCGCGAGGGGGAGCTAATCTCATAAAGCCGGTCTCAGTCCGGA
TCGGAGTCTGCAACTCGACTCCGTGAAGTCGGAATCGCTAGTAATCGTGCATCAGAATGGCACGGTGA
ATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGACTGCACCAGAAGTGGTTAGC
CTAACTTCGGAGGGCGATCACCACGGTGT
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AGAGTTTGATCATGGC TCAGATTGAACGC TGGCGGC AGGCCTAACACATGCALGTCGAGT

AGAGTTTGATCATGGC TCAGATTGAACGC TGGCGGC AGGCCTAACACATGCALGTCGAGT

GGALLCGATCC TAGC TTGC TAGGAGGCGTCGAGCGGCGGAC GGG TGAGTALTGC ATAGGHL

GGALLCGATCC TAGC TTGC TAGGAGGCGTCGAGCGGCGGAC GGG TGAGTALTGC ATAGGHL

ATCTGCCC GG TAGTGG GG A TA M T T GAGGA A TC ARG TALATACCGCATACGCCCCLn

ATCTGCCC GG TAGTGG GG A TA M T T GAGGA A TC ARG TALATACCGCATACGCCCCLn

GGG L LG A GG ATC TTC GG ACC TT GO G TATC GG ATGAGCC TATGTCGGATTAGCT
G AGGGEATC TTC G GAC C TT GO G TATC GG ATGAGCC TATGTCGGATTAGCT

GGG L LG A GG ATC TTC GG ACC TT GO G TATC GG ATGAGCC TATGTCGGATTAGCT

AGTTGGTGAGGTAATGGC TC AT C ARG GO GATC O G TAGC TGS TC TGAGAGGATGATC L
AGTTGGTGAGGTAATGGC TC AT C ARG GO GATC O G TAGC TGS TC TGAGAGGATGATC L

AGTTGGTGAGGTAATGGC TC AT C ARG GO GATC O G TAGC TGS TC TGAGAGGATGATC L

GO A AT GGG A T GAG A A GGG A M TCC TAC GG EAGGC AGC AGTGEGGALTLATTG
GO A AT GGG A T GAG A A GGG A M TCC TAC GG EAGGC AGC AGTGEGGALTLATTG

GO A A TC GGG A T GAGAC A GG GA M TCC TAC GG FAGGC AGC AGTGEGEALTLTTG

GACAGTGGHC AL MG C TGATCCAGCCATGC OGO G TG TETGALGAMGGCCTTCGGETTET
GACAGTGGHC AL MG C TGATCCAGCCATGC OGO G TG TETGALGAMGGCCTTCGGETTET

GACAGTGGHC AL MG C TGATCCAGCCATGC OGO G TG TETGALGAMGGCCTTCGGETTET

AL AC T TTC AGCGAGGALGAACGC TTGTGGG T TALTACC C TGCALGAAGGACATCACT
AL AC T TTC AGCGAGGALGAACGC TTGTGGG T TALTACC C TGCALGAAGGACATCACT

AL AC T TTC AGCGAGGALGAACGC TTGTGGG T TALTACC C TGCALGAAGGACATCACT

CECAGA LG ARG A G TALC TCC G TGO CAGCAGCCGCGETAATACGGAGGGTGC AL GC
CECAGA LG ARG A G TALC TCC G TGO CAGCAGCCGCGETAATACGGAGGGTGC AL GC

CECAGA LG ARG A G TALC TCC G TGO CAGCAGCCGCGETAATACGGAGGGTGC AL GC

GTTAATCGGAAT TACTTGGGCGTAALGC GCGC G TAGGCGEC TTGATALGCC GG TTGTGALL
GTTALTCGGAAT T TAC THGFC G TAALGT GGG TAGECGEC TTGATALGCC GG TTGTGALLL

GTTALTCGGAAT T TAC THGFC G TAALGT GGG TAGECGEC TTGATALGCC GG TTGTGALLL

GO GEEC TC AT T HEFAMCGEC A TCCGEFALC TG TC AGHFC TAGALGTGC MGGAGAGELL
GO GEEC TC AT T HEFAMCGEC A TCCGEFALC TG TC AGHFC TAGALGTGC MGGAGAGELL

GO GEEC TC AT T HEFAMCGEC A TCCGEFALC TG TC AGHFC TAGALGTGC MGGAGAGELL

GETAGAL T TCCCGE TG TAGC GG TGAL L TGO GTAGAGATCGHGAGGALTLCC AGTGECGLL
GETAGAL T TCCCGE TG TAGC GG TGAL L TGO GTAGAGATCGHGAGGALTLCC AGTGECGLL

GETAGAL T TCCCGE TG TAGC GG TGAL L TGO GTAGAGATCGHGAGGALTLCC AGTGECGLL

GO GO T T T GEAC T EAC AT TGAC G TEAGG TGO GGG TGEETAGC LA aGGATT
GO GO T T T GEAC T EAC AT TGAC G TEAGG TGO GGG TGEETAGC LA aGGATT

GO GO T T T GEAC T EAC AT TGAC G TEAGG TGO GGG TGEETAGC LA aGGATT

xlix
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AGATACCCTGGTAGTCCACGCCGTARACGATGTCGAC TAGCCGTTGGGGTCCTCGAGACC
AGATACCCTGGTAGTCCACGCCGTARACGATGTCGAC TAGCCGTTGGGGTCCTCGAGACC

AGATACCCTGGTAGTCCACGCCGTARACGATGTCGACTAGCCGTTGGGGTCCTCGAGACT

TTTGTGGCGCAGTTARCGCGATALGTCGACCGCCTGGGGAGTACGGCCGCARGGTTARAR
TT

TTTGTGGCGCAGTTAAC GCGATAAGTCGACCGCCTGGGGAGTACGGCCGCAAGGTTLAALL

CTCALATGAATTGACGGGGGCCCGCACAAGC GG TGGAGCATGTGGTTTAATTCGATGC AL

CTCAAATGRAATTGACGGGGGCCCGUACLAGCGGTGGAGCATGTGGTTTAATTCGATGCAL

COCGAAGALC CTTACCTAC TCTTGACATCGAGC GAAC CTTCCAGAGATGGATGGGTGCCT

CRCGAAGLACCTTACCTACTCTTGACATCGAGCGAACCTTCCAGAGATGGATGGGTGCCT

TCGGGARCGC TCAGACAGGTGCTGCATGGCCGTCETCAGCTCGTGTTGTGAAATGTTGGG

TCGGGAACGCTCAGACAGGTGCTGCATGGCCGTCGTCAGCTCGTGTTGTGLALTGTTGGE

TTALGTCCCGTAACGAGCGCAACCCTTGTCCCTATTTGCCAGCGATTC GG TCGGGALCTC

TTAAGTCCCGTAAC GAGCGCAACCCTTGTCCCTATTTGCCAGCGATTCGGTCGGGALCTC

TAGGGAGACTGCCGETGAC AAACCGGAGGALGGTGGGGACGACGTCAGGTCATCATGGCC

TAGGGAGLCTGCCGGTGAC RAACCGGAGGALGGTGGGGACGACGTCAGGTCATCATGGCC

CTTACGAGTAGGGCTACACACGTGCTAC AATGGCCGGTACLATGGECTGCCATCCCGCGR

CTTACGAGTAGGGCTACACACGTGCTAC AATGGCCGGTACALTGGGCTGCCATCCCGCGR

GGGGGAGC TAATCTCATAAAGCCGGTCTCAGTCCGGATCGRAGTCTGCAACTCGACTCCG

GRGGGAGCTALATCTCATALAGCCGGTCTCAGTCCGGATCGGAGTCTGCAACTCGACTCCG

TGALGTCGGAATCGCTAGTAATCGTGCATCAGAATGGCACGETGAATACGTTCCCGGGCC

TGAAGTCGGAATCGC TAGTAATCGTGCATCAGAATGGCACGGTGAATACGTTCCCGGGCC

TTGTACACACCGCCCGTCACACCATGGGAGTGGAC TGCACCAGAAGTGGTTAGCCTAACT

TTGTACACACCGCCCGTCACACCATGGGAGTGGACTGCACCAGAAGTGGTTAGCCTLACT

TCGEAGGGCGATCACCACGGTGT

TCGGAGGGCGATCACCACGGTGT
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0 100 200 300 400 500
Accession ‘ Description Max score ‘ Total score | Query coverage |A'E value | Max ident ‘

412951451 Halomaonas saling 165 rRMNA aene, strain F-11 T 1031 1031 100% 0.0 99%
A1zd43d445,1 Halomonas salina mRMA& for 165 ribosornal RN& (partial), strain DSI 1031 1031 100% 0.0 99%,
/243447 .1 Halomaonas salina mRMA for 165 ribosornal RNA (partial), strain ATC 1031 1031 100% 0.0 99%
£B167061,1  Halomonas sp, S8 136 gene for 165 rRNA, partial sequence 991 991 96% 0.0 99%
EN257740.1 Halomonas halophila partial 165 rRMA gene, strain DEM 4770 989 959 95%, 0.0 99%
AB167063.1  Halomonas sp. 5B 193 gene for 165 rRNA, partial sequence 987 987 36%. n.o 99%
F1348438.1 Uncultured Halormonas sp, isolate DGGE ael band ntu30 165 ribosar 985 985 97% (I 99%
MR 0250541  Halomonas alimentaria strain YKJ-16 165 ribosomal RNA, partial ser 987 967 100% 00 7%
AMad1744 .1 Halomanas halophila partial 165 rRN& gene, strain CCM 3662 986 966 93% 0.0 9%,
1426171 Deleya salina 165 ribasamal RNA {165 rRNA) gene 986 113 100% 0.0 6%
EU3083631  Halomonas sp, S0B2Z 2 165 ribosomal RNA gene, partial sequence 962 962 100% 0.0 7%

>-||_ e [ATZ95145.1 | Halomonss salina 165 rRENA gene, strain FE-11 T
Length=1532

Socore = 1031 bit=s (1142) Expect = 0.0
Identities = 574/576 (99%), Gaps = 07576 (0%)
Strand=Plus/Flus

>-||_ emb |[AT2434485 .1 | Halomonas salina mRHA for 163 ribosomal RMA (partial), strain
DIM 5928
Length=1493

Score = 1031 kit=s (11420, Expect = 0.0
Identities = 574/376 [(99%), Gaps = 0/576 (0%
Strand=Plus/Plus

Ar_emblAJ243447.1l Halomonas salina wmRNA for 163 ribosomal RNA (partial), strain
ATCo 49509
Length=1493

Score = 1021 khits (1142), Expect = 0.0
Identitie=s = 574,/576 [(99%), Gaps = 0576 [(0%)
Strand=Plus/Flus

Ar_dbﬁIABIETDSl.ll Halomonas sp. 3B J86 gene for 163 rRNA, partial sequence
Length=1460

Score = 991 kits (1098) , Expect = 0.0
Identities = 5547557 (99%), Gaps = 05557 (0%)
Strand=Flus Flus

>C-13 M13R

GCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACATCGAG
CGAACCTTCCAGAGATGGATGGGTGCCTTCGGGAACGCTCAGACAGGTGCTGCATGGCCGTCGTCAGCT
CGTGTTGTGAAATGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTGTCCCTATTTGCCAGCGATTCGG
TCGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGACGACGTCAGGTCATCATGG
CCCTTACGAGTAGGGCTACACACGTGCTACAATGGCCGGTACAATGGGCTGCCATCCCGCGAGGGGGA
GCTAATCTCATAAAGCCGGTCTCAGTCCGGATCGGAGTCTGCAACTCGACTCCGTGAAGTCGGAATCGC
TAGTAATCGTGCATCAGAATGGCACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCA
TGGGAGTGGACTGCACCAGAAGTGGTTAGCCTAACTTCGGAGGGCGATCACCACGGTGTGGTTCATGA
CTGGGGTGAAGTCGTAACAAGGTAACC



>C-13+M13F+341F+785F+907R

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGAAAGCAGGGGATCTTCGGA
CCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGA
TCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAG
GCAGCAGTGGGGAATATTGGACAGTGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGC
CTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCTGCAAGAAGGACATC
ACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAA
TCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAA
CCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGCG
GTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGCTG
AGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGAC
TAGCCGTTGGGGTCCTCGAGACCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCTGGGGAGTACGG
CCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCG
ATGCAACGCGAAGAACCTTACCTACTCTTGACATCGAGCGAACCTTCCAGAGATGGATGGGTGCCTTCG
GGAACGCTCAGACAGGTGCTGCATGGCCGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGTA
ACGAGCGCAACCCTTGTCCCTATTTGCCAGCGATTCGGTCGGGAACTCTAGGGAGACTGCCGGTGACAA
ACCGGAGGAAGGTGGGGACGACGTCAGGTCATCATGGCCCTTACGAGTAGGGCTACACACGTGCTACA
ATGGCCGGTACAATGGGCTGCCATCCCGCGAGGGGGAGCTAATCTCATAAAGCCGGTCTCAGTCCGGA
TCGGAGTCTGCAACTCGACTCCGTGAAGTCGGAATCGCTAGTAATCGTGCATCAGAATGGCACGGTGA
ATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGACTGCACCAGAAGTGGTTAGC
CTAACTTCGGAGGGCGATCACCACGGTGT

>C-13 M13R

GCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACATCGAG
CGAACCTTCCAGAGATGGATGGGTGCCTTCGGGAACGCTCAGACAGGTGCTGCATGGCCGTCGTCAGCT
CGTGTTGTGAAATGTTGGGTTAAGTCCCGTAACGAGCGCAACCCTTGTCCCTATTTGCCAGCGATTCGG
TCGGGAACTCTAGGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGACGACGTCAGGTCATCATGG
CCCTTACGAGTAGGGCTACACACGTGCTACAATGGCCGGTACAATGGGCTGCCATCCCGCGAGGGGGA
GCTAATCTCATAAAGCCGGTCTCAGTCCGGATCGGAGTCTGCAACTCGACTCCGTGAAGTCGGAATCGC
TAGTAATCGTGCATCAGAATGGCACGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCA
TGGGAGTGGACTGCACCAGAAGTGGTTAGCCTAACTTCGGAGGGCGATCACCACGGTGTGGTTCATGA
CTGGGGTGAAGTCGTAACAAGGTAACC

C-13 M13F+341F+785F+907R+M13R

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGAAAGCAGGGGATCTTCGGA
CCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGA
TCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAG
GCAGCAGTGGGGAATATTGGACAGTGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGC
CTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCTGCAAGAAGGACATC
ACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAA
TCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAA
CCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGCG
GTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGCTG
AGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGAC
TAGCCGTTGGGGTCCTCGAGACCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCTGGGGAGTACGG
CCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCG
ATGCAACGCGAAGAACCTTACCTACTCTTGACATCGAGCGAACCTTCCAGAGATGGATGGGTGCCTTCG
GGAACGCTCAGACAGGTGCTGCATGGCCGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGTA
ACGAGCGCAACCCTTGTCCCTATTTGCCAGCGATTCGGTCGGGAACTCTAGGGAGACTGCCGGTGACAA
ACCGGAGGAAGGTGGGGACGACGTCAGGTCATCATGGCCCTTACGAGTAGGGCTACACACGTGCTACA
ATGGCCGGTACAATGGGCTGCCATCCCGCGAGGGGGAGCTAATCTCATAAAGCCGGTCTCAGTCCGGA
TCGGAGTCTGCAACTCGACTCCGTGAAGTCGGAATCGCTAGTAATCGTGCATCAGAATGGCACGGTGA
ATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGACTGCACCAGAAGTGGTTAGC
CTAACTTCGGAGGGCGATCACCACGGTGTGGTTCATGACTGGGGTGAAGTCGTAACAAGGTAACC
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Color key for alignment scores

<40 4050 80-200 »=200
ey
I | 1 | I |
o 250 500 750 1000 1250

Accession \ Description | Max score | Total score \ Query coverage |_;E value \ Max ident
412951451 Halomonas salina 165 rRNA gene, strain F3-11 T 2688 2688 99% 0.0 99%,
412434481 Halomonas salina mRNA for 165 ribosornal RNA (partial), strain DSI 2654 2654 9% 00 99%
412434471 Halomonas salina mRNA for 165 ribosornal RNA (partial), strain ATC 2654 2654 9% 0.0 999,
FNZ57740.0  Halomonas halophila partial 165 rRNA gene, strain D5M 4770 2650 2650 i 0.0 999,
819417441 Halomonas halonhila partial 165 rRNA qene, strain CCM 3662 2626 2626 7% 0.0 995,
881670611 Halomonas so. 5B J86 qene for 165 rRNA, partial sequence 2616 16 7% 0.0 9%
881670631 Halomonas so. 5B 193 aene for 165 rRNA, partial sequence 2529 2529 7% 0.0 94%
816169101 Halomonas organivorans partial 1635 rRNA qzne, type strain G-16.1 2520 2520 3% 0.0 937,
F1343438.1  Uncultured Halomonas sp. isolate DGGE el band ntudd 163 ribosor 2516 516 4% 0.0 999,

>-|r el |[AT295145.1| Halomonas salins 165 rBENA gene, strain FE-11 T
Length=1532

Score = 2688 bits (29800, Expect = 0.0
Identities = 1495/1498 [(99%), Gaps = 0/1498 (0%)
Strand=Plus/Flus

>||_ el [A7243448.1| Halowonas salina wRNA for 16% ribosomal BNA (partial), strain
DsM 5928
Length=1493

Soore = 2654 khits (2942), Expect = 0.0
Identities = 147641479 (99%), Gaps = 0/1479 (0%)
Strand=Plus/Flus

>|r e |AT243447.1| Halomonss salina wRNA for 165 ribosomal RNA (partial), strain
ATCC 49509
Length=1493

Soeore = 2654 bits (2942), Expect = 0.0
Identities = 147671479 (99%), Gaps = 071479 (0%)
Strand=Flus/Flus

:r-|r b |[FNZ57740.1| Halomonass halophila partial 163 rRNA gene, strain DM 4770
Length=1475

Score = 2650 bits (2938}, Expect = 0.0
Identities = 1472/1474 (99%), Gaps = 0/1474 (0%)
Strand=Plus/Plus
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AGAGTTTGATCATGGC TCAGATTGAACGC TGGCGGCAGGCCTAACACATGCALGTCGAGT

AGAGTTTGATCATGGC TCAGATTGRAACGC TGGCGGCAGGCCTAALCACATGCALGTCGAGT

GEAAMCGATCC TAGC TTGC TAGGAGGCGTCGAGCGGCGGEACGGETGAGTAATGC ATAGGL

GERAACGATCC TAGC TTGC TAGGAGGCGTCGAGCGGCGGACGGETGAGTAATGC ATAGGL

ATC TGO GG TAGTGGGGGAT AL TTGAGGALAC TCAAGC TAATACCGCATACGCCCCAL

ATCTECCCEETAGTGEGEEATAAC TTGAGGAAMC TCALGC TARTACCGCATACGCCCCARL

GGGGEAALGCAGGGGATC TTCGGACC TTGCGC TATC GGATGAGCCTATGTCGGATTAGCT

GEGGEAALGCAGGGGATC TTCGGACCTTGCGC TATC GGATGAGCC TATGTCGGATTAGCT

AGTTEGETGAGG TAATGGC TCACCAMGGCCGCGATCCGTAGC TGGTC TGAGAGGATGATCA

AGTTEGETGAGG TAATGGC TCACCAMGGCCGCGATCCGTAGC TGGTC TGAGAGGATGATCA

GCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAGGCAGCAGTGGGGAATATTG

A AT GGG AC TGAGAC ACGGCCCGAAC TCC TACGGGAGGC AGCAGTGGGGAATATTG

GACAGTGGGCGAALGCC TGATCCAGCCATGCCGCGTG TG TGAAGAMGGCCTTCGGGTTGT

GACAGTGGGCGALAGCC TGATC CAGCCATGCCGCGTGTGTGAAGAAGGCCTTCEGGTTGT

AL A TTTTCAGC GAGGAAGALNC G TTGTGGG T TAATACCC TGCALAGALGGACATCACT

AARGCACTTTCAGCGAGGAAGRACGC TTGTGGETTAATAC CCTGCALGARGGACATCACT

CECAGAAGARGCACCGGCTAAMC TCCGTGC CAGCAGCCGCGETAATACGGAGGETGC ALLGT

COCAGAAGAAGCACCGGC TAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGC

GTTAATCGGAATTAC TGGECGTALAGCGCGCGTAGGC GG TTGATAAGCCGGTTGTGALL

GTTAATCGGAATTAC TGGECGTALAGCGCGCGTAGGC GG TTGATAAGCCGGTTGTGALL

GCCCCGEGECTCAACC TGGGAACGGCATCCGGAACTGTCAGGC TAGAGTGCAGGAGAGGAL

GCCCCGGECTCAACC TGGGAMC GGCATCCGGALC TG TCAGGC TAGAGTGCAGGAGAGEAL

GETAGAATTCCCGGTGTAGC GG TGALATGCGTAGAGATCGGGAGGAATACC AGTGZCGAL

GETAGAATTCCCGGTGTAGC GG TGAAATGC G TAGAGATCGGGAGGAATACCAGTGGCGAL

GECGECCTTC TGGAC TGAC ACTGACGC TGAGGTGCGALMGCGTGGGE TAGCALMC AGGATT

GECGECCTTC TGGAC TGAC ACTGACGC TGAGGTGCGALMGCGTGGGE TAGCALMC AGGATT

AGATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTAGCCGTTGGGGTCCTCGAGACC

AGATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTAGCCGTTGGGGTCCTCGAGACC

liv
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TTTGTGHCGCAGTTAM GCGATAAGTC GACCGCCTGGGGAGTACGGCCGCAAGGTTALAL

TTTGTGHCGCAGTTAM GCGATAAGTC GACCGCCTGGGGAGTACGGCCGCAAGGTTALAL

CTCAAATGALTTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAL
GUACALGCGGTGGAGCATGTGGTTTAATTCGATGCAL

CTCAAATGALTTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGATGCAL

CGCGALGL A CTTACCTACTCTTGAC ATCGAGCGAACCTTCCAGLAGATGGATGGGTGCCT
CGCGALGL A CTTACCTACTCTTGAC ATCGAGCGAACCTTCCAGLAGATGGATGGGTGCCT

CGCGALGL A CTTACCTACTCTTGAC ATCGAGCGALACCTTCCAGLAGATGGATGGGTGCCT

TCGGGAACGCTCAGACAGG TG TGCATGGCCGTCGTCAGC TCGTGTTGTGARATGTTGGG
TCGGGAACGCTCAGACAGG TG TGCATGGCCGTCGTCAGC TCGTGTTGTGARATGTTGGG

TCGGGAACGCTCAGACAGG TG TGCATGGCCGTCGTCAGC TCGTGTTGTGARATGTTGGG

TTAAGTCCCGTARCGAGCGCALCCCTTGTCCCTATTTGCCAGCGATTCGSTCGGGALCTC
TTAAGTCCCGTARCGAGCGCALCCCTTGTCCCTATTTGCCAGCGATTCGSTCGGGALCTC

TTAAGTCCCGTARCGAGCGCALCCCTTGTCCCTATTTGCCAGCGATTCGSTCGGGALCTC

TAGGGAGACTGCCGGTGACARLCCGGAGGALGGTGGGGACGACGTCAGGTCATCATGGCC
TAGGGAGACTGCCGGTGACARLCCOGAGGALGGTGGGGACGACGTC AGGTCATCATGGCC

TAGGGAGACTGCCGGTGACARLCCOGAGGALGGTGGGGACGACGTC AGGTCATCATGGCC

CTTACGAGTAGGGC TACACACGTGC TACAATGGCC GG TACLATGGGCTGICATCCCGUGA
CTTACGAGTAGGGC TACACACGTGC TACAATGGCC GG TACLATGGGCTGICATCCCGUGA

CTTACGAGTAGGGC TACACACGTGC TACAATGGCC GG TACLATGGGCTGICATCCCGUGA

GEGFGAGC TALMTC TCATAAAGC CGGTC TCAGTCCGEATCGGAGTC TECAACTCGACTCCG
GEGFGAGC TALMTC TCATAAAGC CGGTC TCAGTCCGEATCGGAGTC TECAACTCGACTCCG

GEGGGLGCTAATC TCATARAGC CGGTC TCAGTCCGGATCGGAGTC TGCAACTCGACTCCG

TGAAGTCGGLATCGC TAGTAATCGTGCATCAGAATGGC ACGGTGLATACGTTCCCGEGCC
TGAAGTCGGLATCGC TAGTAATCGTGCATCAGAATGGC ACGGTGLATACGTTCCCGEGCC

TGALGTCGGLATCGC TAGTARATCGTGCATC AGAATGGCACGGTGLATACGTTCCCGEGCC

TTGTACACACCGCCCGTCACACCATGGGAGTGGACTGCACCAGALGTGGTTAGCCTALCT
TTGTACACACCGCCCGTCACACCATGGGAGTGGACTGCACCAGALGTGGTTAGCCTALCT

TTGTACACACCGCCCGTCACACCATGGGAGTGGACTGCACCAGALGTGGTTAGCCTALCT

TCGGAGGHFGCGATCACCACGSTGT
TCGGAGHFGCGATCACCACGETGTGGTTCATGACTGGGGTGAAGTCGTAMC AAGGTALCC

TCGGAGHFGCGATCACCACGETGTGGTTCATGACTGGGGTGAAGTCGTAMC AAGGTALCC

\Y



C-15 M13F

Color key for alignment scores
80-200 >=200

Accession ‘ Description Max score | Total score | Query coverage ‘A'E value ‘ Max ident |
AF166093.1 Bacillus permians 165 ribosornal RMA gene, complete sequence 1115 1115 9% 0.0 97%
EL435360.1 Yirgibacillus sp. B1-21 165 ribosamal RMA gene, partial sequence 1113 1113 9% .0 7%
ATE05533.1 Virgibacillus marismortui strain GSP17 165 ribosornal RNA qene, pa 1113 1113 9% 0.0 97%
DO0E9674.1  Viraibacillus rarismortui strain 1121 165 ribosormal RMA aene, parti 1113 1113 a3% 0.0 97%
ELZ760589.1 Viraibacillus sp. NHS 163 ribosomal RNA gene, partial sequence 1112 1112 89% oo 97 %
001395395 Viraibacillus olivae strain E308 165 ribosomal RMA gene, partial seq 1112 1112 9% oo 97 %
AJ009793.1 Bacillus marismaortui strain 123, 165 ribosamal RMA 1110 1110 9% 0.0 97%
Dooi0iez.1  Viraibacillus marismortui strain 115 165 ribosomal RMA gene, partia 1108 1108 8% o.o 97%
A4B1397851.2 Virgibacillus salarius gene for 165 rRMA, partial sequence 1106 1106 9% 0.0 97%
ABZ267E77 .1 Virgibacillus rarisrnartui gene for 165 ribosomal RNA, strain: NB2-: 1101 1101 9% 0.0 97%

AF-thAFlEEDQ3.1IAFIEEDQ3 Bacillus permians 163 ribosomal ENA gene, cowplete sequence

Length=1560

Score = 1115 bits (1236), Expect = 0.0

Identities = £39/674 (97%), Gaps = 11/674

Strand=Flus/Minus

(18]

bIEU435360.1| Virgibacillus sp. B1-21 163 ribosowsal BNA gene, partial secquence
Length=1338

Score = 1113 hits (1234), Expect = 0.0
Identities = 659/674 (97%), Gapzs = 11/674

Strand=Plus/Minus

(1%]

bIAY505533.1| Virgibacillus marismortui strain G3P17 163 ribosomal RNA gene,
partial sequence
Length=1336

Soore = 1113 hits [(1234),

Expect = 0.0

Identities = 659/674 (97%), Gaps = 117674 (1%)
Strand=Flus/Minus

AF-thDQDBQE?ﬂ.II Virgibacillus marismortui strain I121 163 ribosomsl RNA gene,

partial sequence
Length=1524

Soore

= 1113 kits (1234), Expect = 0.0

Identitie=s = B57/671 (97%), Gapz = 11/871 [1%)
Strand=Plus/Minus

Ar-quEUETEDBQ.II Virgibacillus sp. NHS 163 ribosomal BNA gene, partial segquence

Length=1532

Score

= 1112 hits (1232}, Expect = 0.0

Identities = £59/675 (97%), Gaps = 12/675 [1%)
Strand=Flus/Minus



>C-152 M13F

CTATAGGGCGAATTGGGCCCTCTAGATGCTGCTCCAGCGGCCGCCAGTGTGATGGATATCTGCAGAATT
CGCCCTTGGTTACCTTGTTACGACTTCACCCCAATCATTGGTCCCACCTTCGGCGGCTGGCTCCAAAAGG
TTACCTCACCGACTTCGGGTGTTACCAACTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAAC
GTATTCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCGGCTTCATGCAGGCGAGTTGCAGCCTG
CAATCCGAACTGAGAATGGTTTTATGGGATTTGCTTGACCTCACGGCTTCGCTGCCCTTTGTTCCATCCA
TTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGT
TTGTCACCGGCAGTCACCTTAGAGTGCCCAACTAAATGCTGGCAACTAAGATCAAGGGTTGCGCTCGTT
GCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCACCACCTGTCACTCTGTCCCC
GAAGGGAACATCCTATCTCTAGGATTGGCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTC
GAATTAACCACATGCTCACCGCTTGTGCGGGCCCCCGTCAATTCTTNGAGTTCAGCCTGCGGCCGTACT
CCCAGGCGGAGTCTAATGCGTAACTCAGCACTAAGGGCGGAAACCCCTACAC

Ivii



C-151B

Color key for allgnmant scores
<a0 0-5

80-200 >=200

Accession | Description

Max score Total score |

Query coverage | _ E value | Max ident ‘

FM257740.1 Halornonas halophila partial 165 rRMA gene, strain DSM 4770

AMI41744.1 Halornonas halophila partial 165 rRMA aene, strain CCOM 3662
AJ717694.1 Halornonas sp. C12.3 partial 165 rRMA gene, strain C12.3
AJ717693.1 Halomonas sp. C11.5 partial 165 rRMA qene, strain C11.5
AB167061.4 Halomonas sp. B 186 gene for 165 rRNA, partial sequence
41285145.1 Halormonas salina 165 rRMA qene, strain F2-11 T

AJ717719.1 Halormonas sp. H21.2 partial 165 rRIA gene, strain H21.2
AJ7L770E.1 Halornonas sp. F18.2 partial 165 rRNA gene, strain F18.2

Ar-emblFNZSTTQD.lI Halomonss halophila partisl 165 rENA gene,

Length=1475

Score = 720 bits (798, Expect =
Identitie=s = 415/423 [(98%), Gaps =
Strand=Plus/Flus=

Ar_embIFNZSTTQD.ll Halomwonas halophila partisl 165 rENA gene,

Length=1475

Score = 720 hits [(798), Expect
Identities = 4157423 (98%), Gaps
Strand=FPlus/Flus

EUTE0462.1 Unecultured Halormonas sp. clone KWGHNYS 165 ribosormal RMA gene,

A1243446.1 Halomonas salina mRNA for 165 ribosomal RNA (partial), strain DSI
£1243447 .1 Halomanas salina mRNA for 165 ribosormal RNA (partial), strain ATC
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0.0 95%
0.0 98 %
0.0 95%
0.0 38 %
0.0 95%
0.0 8%
0.0 8%
0.0 95%
0.0 97 Y
0.0 7%

strain DSM 4770

strain D3SM 4770

AF_EHMIAM941744.1| Halomonas halophils partial 162 rRNA gene, =strain CCM 2EE2

Length=1461

Score = TZ20 khit= (798, Expect

Identities = 4157423 [98%), Gaps =

Strand=Flus/Flus

Ar_eanAJ717694.ll Halomonas sp.
Length=813

Score = FE20 bits (V98), Expect
Identities = 4157423 [(98%), Gaps
Strand=rlu=s/plu=

mb 1ATTFIT7ESS . 1| Halomonas =p.
Length=791

Score = T20 kbit= (798, Expect
Identities = 4155423 [(928%), Gcaps
Strand=Flus/Flus

>C15-1B

0.0
27423 [0%)

ClZ.3 partiasl 163 rRNA gene, strain C12.3

o.o

27423

[0%)

11.5 partial 185 rRHA gene, sStrain C11.5

u]

2;"423

[0z}

GCAGGCCTAACCCATGCAAGTCGAGCGGAAACGATCCTAGCTTGCTAGGAGGCGTACAGCGGCGGACG
GGTGAGTAATGCATAGGAATCTGCCCGGTAGATGGGGGATAACTTGAGGAAACTCAAGCTAATACCGC
ATACGCCCCAAGGGGGAAAGCAGGGGATCTTCGGACCTTGCGCTATCGGATGAACCTATGTCGGATTA
GCTAGTTGGTGAGGTAGTGGCTCACCAAGGCCGCGATCCGTAGCTGGTCTGAGAGGATGATCAGCCAC
ATCGGGACTGAGACACGGCCCGAACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGA
AAGGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGCGAGGA

AGAACGCCTGTGGGTT

Iviii



C-15 341F

Oolor kay for alignment scoras

<40 4050 80-200 =200
e ——

auery

Accession | Description | Max score Total score \ Query coverage |_. E value | Max ident |
F1345418.1 Uncultured Wiragibacillus so. isolate DGGE ael band ntuz49 165 ribos 729 729 100% 0.0 EERY
EUS6E558.1 Virgibacillus sp. $57-2 163 ribosomal RNA gene, partial sequence 729 729 100% 0.0 D%
ELSREE57.1 Wirgibacillus sp, S57-1 163 ribosomal RNA gene, partial sequence 729 Tz9 100% .0 99%
EUSAEESH.1 Wirgibacillus sp. 579-2 165 ribosomal RNA aene, partial sequence 2 729 100% 0.0 99%
DOE61267.1 Bacillus sp. SB32 165 ribosomal RNA gene, partial sequence 2 729 100% 0.0 995
AB197E51.2 Wirgibacillus salarius gene for 165 rRNA, partial sequence z 729 100% 0.0 9%
EU435360.1 Wirgibacillus sp. B1-21 165 ribosomal RNA aene, partial sequence 2 729 100% 0.0 99%
EF15075&.1 Bacillus sp, HPB29 165 ribosomal RMNA aene, complete sequence 729 100% 0.0 995
ELI025647.1 Wirgibacillus marismortui strain NT-6 165 ribosomal RMA gene, parti 729 100% 0.0 9%
AB305203.1 Wiragibacillus marismortui aene for 165 FRMA, partial sequence 729 100% 0.0 99%
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Ar-quFJ348418.ll Tncultured Virgibascillus sp. isolate DGGE gel band ntuZd9 163
rikbosomal BNA gene, partial sequence
Length=1464

Score = 729 kbits (B0O8) . Expect
Identitie=s = 4087409 (99%), Gaps
Strand=Plus/Plus

0.0
1/409 (0%

bIEUSESBSB.lI Virgihacillus sp. 337-2 163 ribosomal BNA gene, partial seguence
Length=1463

Foore = 729 hits (808), Expect
Identities = 408/409 (99%), Gaps
Strand=Plus/Plus

0.o
1/409 (0%

bIEUEEBBST.lI Virgibacillus sp. 357-1 163 ribosomal RNA gene, partial segquence
Length=1460

Soore = 729 hits (808), Expect =
Identities = 408/409 (99%), Gaps =
Strand=rlus/Plus

0.0
1/409 (0%

bIEUB 6E856.1] WVirgibacillus sp. S79-2 165 rikbosomsl RNA gene, partial sedquence
Length=142Z7

Socore = YEQ bhit= (B0O8), Expect = 0.0
Identities = 4087409 (99%), Gaps = 17409 (0%
Strand=Flus/Flus

>-||_ ol [ DO2E126T .1 Eacillus =2p. SB32 162 rikboszomsl RNA gene, partial sequence
Tength=848

Score = TZ29 khit= (808), Expect =
Identities = 408/409 (99%), Gaps =
Strand=Flus/Flus

0.0
1,409 (0%

>C-15 341F

GACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAACTCTGTTGTCA
GGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTGACCAGAAAGCCCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCG
CGCAGGCGGTCCTTTAAGTCTGATGTGAAAGCCACGGCTTAACCGTGGAGGGCCATTGGAAACTGGAG
GACTTGAGTACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGA
ACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGTGCGAAAGCGTGGGGAGCGAAC
A

lix



C15 785F
Color key for alignment scores
<40 4050

Accession Description bizes Total SEEEY Y = _I"lax
score score coverage wvalue ident
AF166093.1 Eacillus permians 165 ribosomal RMA gene, complete sequence 872 872 100% 0.0 98%
Fl348418.1 Uncultured Virgibacillus sp. isoclate DGGE agel band ntu249 165 ribos 270 870 100% 0.0 98%
EU868858.1 Virgibacillus sp. 557-2 165 ribosomal RNA gene, partial sequence 270 370 100% 0.0 98%
EU868857.1 Wirgibacillus sp. S57-1 165 ribosomal RNA gene, partial sequence 870 370 100% 0.0 98%
AB197851.2 Wirgibacillus salarius gene for 165 rRNA, partial sequence 870 370 100% 0.0 98%
EU435360.1 Wirgibacillus sp. B1-21 165 ribosomal RNA gene, partial sequence 870 370 100% 0.0 98%
EU0S5647.1 Wirgibacillus marismortui strain NT-6 165 ribosomal RNA aene, parti 870 370 100% 0.0 98%
AB305203.1 Wirgibacillus marismortui gene for 165 rRNA, partial sequence 870 370 100% 0.0 98%
AB305196.1 wirgibacillus sp. IRW2-1 gene for 165 rRNA, partial sequence 870 370 100% 0.0 98%
AB305189.1 wirgibacillus sp. $3a3-11 gene for 165 rRMA, partial sequence 870 370 100% 0.0 98%
>-||_ gk |RF1660083.1|AF166082 Bacillus permians 165 rikosomal BENA gene, complete sequence
itz (Zgg), Expect = 0.0
3 8/518 (98%), Gaps = &/318 (1%)
Strand=Flus/Flus=s
348418.1 Uncultured Virgibacillus sp. isclate DGGE gel band ntu249 165
ribosomal BM& gene, partial sequence
Length=1464
Score = 870 bits (%964), Expect = 0.0
Identities = 308/5318 (9B8%), Gaps = &/51& (1%)
Virgibacillu=s sp. 537-2 165 ribosomal BNA gene, partial segquence
Score = 870 bits (%&4), E=xpect = 0.0
Identities = S08/518 (98%), Gaps = &/51E8 (1%)

Strand=Flus/Flus

AF'cb EUE6EE57.1] Virgibacillus sp. 5537-1 165 rikbosomal RNA& gene, partial sequence

5]
1

(23]
[§]
5]
H
m
|
(&
| 2

)}, Expect
98%), Gaps

0.
)

a
/518 (1%)

I ldb+ |2B187851.2 Virgibacillus salarius gene for 165 rENA, partial sequence
Length=1564

Score = B70 bits (964}, Expect = 0.0
Identities = S0B8/518 (98%), Gaps = &/318 (1%)
Strand=Flus/Flus

>C-15785

ATGAGTGCTAGGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGG
GGAGTACGGCCGCAAGGCTGAAACTCAAAGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGG

TTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGCCAATCCTAGAGATAGGATG
TTCCCTTCGGGGACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTTAGTTGGGCACTCTAAGGTGACTGCC
GGTGACAAACCGGAGGAANGTGGGGATGACGTCAATCATCATGCCCCTTATGACCTGNGCTACACACG
TGCTACAATGGATTGGAACAAANGGCAGCGAAGCCGTGAGGTCAGCAAATCCCATAAAACCCATTCTC
AGTTCGGATTGCAGGCTGCAACTCGCCCTGCATGAA

Ix



C-15907R

Color key for alignmant scores

<40 4050 50-200 =200
au
o a0 180 210 360 450

Accession Description | Max Total Query

5 E Max
score score coverage |—wvalue

ident
Elz4g418.1 Uncultured Virgibacillus sp. isclate DGGE gel band ntu249 165 ribos risle] 780 100% 0.0 97%
EU8588538.1 Virgibacillus sp. 557-2 165 ribosomal RNA gene, partial sequence 7a0 780 100% 0.0 97%
EU868857.1 Virgibacillus sp. 557-1 165 ribosomal RNA gene, partial sequence 780 780 100% 0.0 97%
EU858856.1 Virgibacillus sp. S79-2 165 ribosomal RNA gene, partial sequence 780 780 100% 0.0 97%
DQ861267.1 Bacillus =p. SB32 165 ribosomal RNA asne, partial sequence 730 780 100% 0.0 97%
AB197851.2 Viraibacillus salarius gaene for 165 rRNA, partial sequence 780 780 100% 0.0 97%
EU435360.1 Virgibacillus gp. B1-21 165 ribosomal RNA gene, partial sequence 780 780 100% 0.0 97%
EU095647.1 Virgibacillus marismortui strain NT-6 165 ribosomal RNA gene, parti 780 780 100% 0.0 97%
AB305203.1 Wiraibacillus marismortui gene for 165 rRNA, partial sequence 7ao 780 100% 0.0 97%
AB305196.1 Virgibacillus sp. IRWZ2-1 gene for 165 rRNA, partial sequence 780 780 100% 0.0 97%
AB305189.1 Virgibacillus sp. Sa3-11 gene for 165 rRMNA, partial sequence 780 780 100% 0.0 97%
Ar-cb FJ348418.1 Uncultured Virgikbacillus sp. isclate DGGE gel band ntuZ49 165

ribosomal RNA gene, partial sequence
Length=1464

Score = TEO kits (Eg4), Expect = 0.0
Identities = 472/485 (97%), Gap=s = 10/4B5 (2%)
Strand=Plus/Plus

Score = T80 b
4

1

Length=142T

Score = T80 kits (Bed), Expect = 0.0
Identities = 472/485 (97%), Gaps = 10/4B3 (2%)
Strand=Flus/Flus
BelZeT Bacillus sp. 5B32 165 rikbosomal BENA gene, partial sequence
Score = TEO kit=s (Ec4)., Expect = 0.0
Identities = 4727485 (97%), Gaps = 10/4B5 (2%)
Strand=FPlus/Flus

>C-15907R

ATGAAGGTTTTCGGATCGTTAAAACTCTGTTGTCAGGGAAGAACAAGTGCCGTTCACAATAGGGCGGC
ACCTGGACGGTACATGACCAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGGTAGGG
GGCAAGCGTTGTCCGGAATTATTCGGGCGGTAAAGCGCGCGCAGGCGGTCCTTTAAGTCTTGATGTGAA
AGCCCACGGCTTAACCGTGGAGGGCCATTGGAAACTGGAGTACTTGAGTACAGAAGAGGAGAGTGTGA
ATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGGTGGCGAAGGCGACTCTCTTG
GTCTGTAACTGACGCTGAGGTGCGAAAGCGTGGGGAGCGGAACAGGATTAGATACCCTGGTAGTCCAC
GCCGTAAACGATGAGTGCTAGGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGAAGTTAACGCATTAAGCA
CTCCGCC

Ixi



C-15 M13R

Color key for alignment scores

80-200 »=200

Accession Description | e Total Dueny ‘_L = ‘ bLEEs

score score coverage value ident
AJ009793.1 Bacillus marismortui strain 123, 165 ribosomal RNA 5 545 36% 4e-153 96%
virgibacillus clivae strain E308 165 ribosomal RNA aene, partial seq 544 86% 2e-151 95%
virgibacillus marismortui strain 115 165 ribosomal RNA gene, partia 544 86% 2e-151 95%
virgibacillus sp. NHS 165 ribosomal RNA gene, partial sequence 540 86% 2e-150 95%
virgibacillus marismortui strain 1121 165 ribosomal RMNA gene, parti 540 86% 2e-150 95%
virgibacillus salarius gene for 165 rRNA, partial seguence 538 86% 7e-150 95%
EBacillus permians 165 ribosomal RMA gene, complete sequence 538 86% Fe-130 53%%
Virgibacillus sp. B1-21 165 ribosomal RNA gene, partial seguence 536 82% 2e-149 96%
virgibacillus marismortui strain GSPL7 165 ribosomal RMNA gene, pa 533 82% 3e-148 96%
virgibacillus marismortui gene for 165 ribosomal RNA, strain: NB2-: 527 85% le-146 95%
Mlemk 127009793, 118MR0793 Bacillus marismortui strain 123, 165 ribosomal EBHNR

Length=1563

Score = 549 bkits (&08), Expect = 4e=-133
Identities = 335/348 (96%), Gaps = E/34B (2%)
Strand=Plu=s/Minus

E308 165 ribosomal BNAR gene, partial

>||_ gbIDQ010le2.1 Virgikbacillus marismortui strain I1S 165 rikbosomal RNL gene,

oy
[¥]
H

ibosomal BMA& gene, partial sequence

>C-15 M13R

CAGTCCCAGGGTGGCAGATCACCCTCTCAGGTCGGCTACGCATCGTCGCCTTTGGTTAAGCCGTTTACC
TTACCAACTAGCTAATGCGCCCGGCGGGCCCATCTGTAAGTGACAGCTAAAAAGCCGCCTTTCAACTTC
TCGTTATGCAACGAAAAGTATTATCCGGTATTAGCCCCGGTTTCCCGGGGTTATCCCAGTCTTACAGGC
AGGTTGCCCACGTGTTACTCACCCGTCCGCCGCTCGTTCCACAGGCGTCACCTCCGAAGAGGATCTGCC
TGCTTCCCGCGCTCGACTTGCCATGTATTAGGCACGCCGCCAGCGTTCGTCCTGAGCCCATGATCACACT
CTAAGGGCGCATTCCAGCACACTGGCGGCCGTTACTAGTGGATCTCGAGCTCGGTACC

>C-15 M13F

CTATAGGGCGAATTGGGCCCTCTAGATGCTGCTCCAGCGGCCGCCAGTGTGATGGATATCTGCAGAATT
CGCCCTTGGTTACCTTGTTACGACTTCACCCCAATCATTGGTCCCACCTTCGGCGGCTGGCTCCAAAAGG
TTACCTCACCGACTTCGGGTGTTACCAACTCTCGTGGTGTGACGGGCGGTGTGTACAAGGCCCGGGAAC
GTATTCACCGCGGCATGCTGATCCGCGATTACTAGCGATTCCGGCTTCATGCAGGCGAGTTGCAGCCTG

CAATCCGAACTGAGAATGGTTTTATGGGATTTGCTTGACCTCACGGCTTCGCTGCCCTTTGTTCCATCCA

Ixii




TTGTAGCACGTGTGTAGCCCAGGTCATAAGGGGCATGATGATTTGACGTCATCCCCACCTTCCTCCGGT
TTGTCACCGGCAGTCACCTTAGAGTGCCCAACTAAATGCTGGCAACTAAGATCAAGGGTTGCGCTCGTT
GCGGGACTTAACCCAACATCTCACGACACGAGCTGACGACAACCATGCACCACCTGTCACTCTGTCCCC
GAAGGGAACATCCTATCTCTAGGATTGGCAGAGGATGTCAAGACCTGGTAAGGTTCTTCGCGTTGCTTC
GAATTAACCACATGCTCACCGCTTGTGCGGGCCCCCGTCAATTCTTNGAGTTCAGCCTGCGGCCGTACT
CCCAGGCGGAGTCTAATGCGTAACTCAGCACTAAGGGCGGAAACCCCTACAC

>C-151B

GCAGGCCTAACCCATGCAAGTCGAGCGGAAACGATCCTAGCTTGCTAGGAGGCGTACAGCGGCGGACG
GGTGAGTAATGCATAGGAATCTGCCCGGTAGATGGGGGATAACTTGAGGAAACTCAAGCTAATACCGC
ATACGCCCCAAGGGGGAAAGCAGGGGATCTTCGGACCTTGCGCTATCGGATGAACCTATGTCGGATTA
GCTAGTTGGTGAGGTAGTGGCTCACCAAGGCCGCGATCCGTAGCTGGTCTGAGAGGATGATCAGCCAC
ATCGGGACTGAGACACGGCCCGAACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGA
AAGGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGCGAGGA
AGAACGCCTGTGGGTT

>C-15 341F

GACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAACTCTGTTGTCA
GGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGACGGTACCTGACCAGAAAGCCCCGGCTAAC
TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCG
CGCAGGCGGTCCTTTAAGTCTGATGTGAAAGCCACGGCTTAACCGTGGAGGGCCATTGGAAACTGGAG
GACTTGAGTACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGA
ACACCAGTGGCGAAGGCGACTCTCTGGTCTGTAACTGACGCTGAGGTGCGAAAGCGTGGGGAGCGAAC
A

>C-15 785F
ATGAGTGCTAGGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGG
GGAGTACGGCCGCAAGGCTGAAACTCAAAAGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTG
GTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGCCAATCCTAGAGATAGGAT
GTTCCCTTCGGGGACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTT
AAGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTTAGTTGGGCACTCTAAGGTGACTGC
CGGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACA
CGTGCTACAATGGATGGAACAAAGGGCAGCGAAGCCGTGAGGTCAAGCAAATCCCATAAAACCATTCT
CAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAA

>C-15907R

ATGAAGGTTTTCGGATCGTTAAAACTCTGTTGTCAGGGAAGAACAAGTGCCGTTCACAATAGGGCGGC
ACCTGGACGGTACATGACCAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGGTAGGG
GGCAAGCGTTGTCCGGAATTATTCGGGCGGTAAAGCGCGCGCAGGCGGTCCTTTAAGTCTTGATGTGAA
AGCCCACGGCTTAACCGTGGAGGGCCATTGGAAACTGGAGTACTTGAGTACAGAAGAGGAGAGTGTGA
ATTCCACGTGTAGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGGTGGCGAAGGCGACTCTCTTG
GTCTGTAACTGACGCTGAGGTGCGAAAGCGTGGGGAGCGGAACAGGATTAGATACCCTGGTAGTCCAC
GCCGTAAACGATGAGTGCTAGGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGAAGTTAACGCATTAAGCA
CTCCGCC

>C-15 M13R

GTGGGCTTTCACATCAGACTTAAAGGACCGCCTGCGCGCGCTTTACGCCCAATAATTCCGGACAACGCT
TGCCCCCTACGTATTACCGCGGCTGCTGGCACGTAGTTAGCCGGGGCTTTCTGGTCAGGTACCGTCAAG
GTGCCGCCCTATTTGAACGGCACTTGTTCTTCCCTGACAACAGAGTTTTACGATCCGAAAACCTTCATCA
CTCACGCGGCGTTGCTCCGTCAGACTTTCGTCCATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAG
TCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTACGCATCGTCGCCTTGGTA
AGCCGTTACCTTACCAACTAGCTAATGCGCCGCGGGCCCATCTGTAAGTGACAGCTAAAAGCCGCCTTT
CAACTTCTCGTTATGCAACGAAAAGTATTATCCGGTATTAGCCCCGGTTTCCCGGGGTTATCCCAGTCNT
ACAGGCAGGTTGCCCACGTGTTACTCACCCGTCCGCCGCTCGTTCCACAGGCGTCACCTCCGAAGAGGA
TCGCCTGCTTCCCGCGCTCGACTTGCATGTATTAGGCACGCCGCCAGCGTTCGTCCTGAGCCATGATCA
AACTCAAAGGGCGAATTCCAGCACGCTGGCGGCAGTTACTAGTGGATCTCGAGCT

Ixiii



>C-15 M13F+1B+341F+785F+907R+M13R

AGCTCGAGATCCACTAGTAACTGCCGCCAGCGTGCTGGAATTCGCCCTTTGAGTTTGATCATGGCTCAG
GACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGCGGGAAGCAGGCGATCCTCTTCGGAGG
TGACGCCTGTGGAACGAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTANGACTGGGATA
ACCCCGGGAAACCGGGGCTAATACCGGATAATACTTTTCGTTGCATAACGAGAAGTTGAAAGGCGGCT
TTTAGCTGTCACTTACAGATGGGCCCGCGGCGCATTAGCTAGTTGGTAAGGTAACGGCTCACCAAGGCC
ACGATCCGTAGCCGACCTGAGAGGATGATCAGCCACACCGGGACTGAGACACGGCCCAAACTCCTACG
GGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGA
AGGTTTTCGGATCGTAAAACTCTGTTGTCAGGGAAGAACAAGTGCCGTTCAAATAGGGCGGCACCTTGA
CGGTACCTGACCAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCG
TTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTCCTTTAAGTCTGATGTGAAAGCCCACGGCT
TAACCGTGGAGGGCCATTGGAAACTGGAGGACTTGAGTACAGAAGAGGAGAGTGTGAATTCCACGTGT
AGCGGTGAAATGCGTAGAGATGTGGAGGAACACCAGGTGGCGAAGGCGACTCTCTTGGTCTGTAACTG
ACGCTGAGGTGCGAAAGCGTGGGGAGCGGAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGA
TGAGTGCTAGGTGTTAGGGGGTTTCCGCCCCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGG
GAGTACGGCCGCAAGGCTGAAACTCAAAAGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGG
TTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGCCAATCCTAGAGATAGGATG
TTCCCTTCGGGGACAGAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTA
AGTCCCGCAACGAGCGCAACCCTTGATCTTAGTTGCCAGCATTTAGTTGGGCACTCTAAGGTGACTGCC
GGTGACAAACCGGAGGAAGGTGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACAC
GTGCTACAATGGATGGAACAAAGGGCAGCGAAGCCGTGAGGTCAAGCAAATCCCATAAAACCATTCTC
AGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCC
GCGGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGTTGGTAACACCCGAAGT
CGGTGAGGTAACCTTTTGGAGCCAGCCGCCGAAGGTGGGACCAATGATTGGGGTGAAGTCGTAACAAG
GTAACCAAGGGCGAATTCTGCAGATATCCATCACACTGGCGGCCGCTGGAGCAGCATCTAGAGGGCCC
AATTCGCCCTATAG
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C-15 M13F+1B+341F+785F+907R+M13R

>-||_ Iemb |ATO09793 .1 | Bacillus mwarismortui strain 123,

Length=1563

Socore = Zebeb bits (£2956), Expect =

Identities = 151371530 (98%), Gaps =

Strand=Flus/Plus

o.o

541530 (0%)

Color key for alignment scores
ey BT 4050
(] 3'00 SIOCI SIOO 12'00 15'(]0
Accession | Description Max score | Total score | Query coverage |_‘,E value \ Max ident |

A1009793.1 Bacillus marismartui strain 123, 165 ribosornal RNA 2666 2666 92%, 0o 38%
Do0g9e74.1  Wiraibacillus marismortui strain 1121 165 ribosomal RNA aene, parti 2661 2661 2% 0o 38%
Doni0i6z.1  Wiraibacillus marismortui strain 115 165 ribosomal RN gene, partia 2657 2657 92% oo 98%
D0139839.3  Wiraibacillus olivag strain 308 165 ribosomnal RNA gene, partial seq 2655 2655 2% 0o 38%
AF166093.1 Baillus permians 165 ribosomnal RMA gene, complete sequence 2652 2652 92% oo 98%
EU435360.1  Virgibacillus sp. B1-21 163 ribosomal RMA gene, partial sequence 2650 2650 1% 0o 38%
AB197651.2  Wiraibacillus salarius qene for 165 rRNA, partial sequence 2648 2648 92% oo 98%
EUz7s0aal  Virgibacillus sp. MHS 165 ribosomal RN aene, partial sequence 2646 2646 2% 0o 3%
Av505533.1 Wirgibacillus marismortui strain GSP17 165 ribosormal RNA gene, pa 2646 2646 91% oo 98%
GO181204.1  Virgibacillus sp. E2223 163 ribosomal RMA gene, partial sequence 2645 2645 2% 0o 3%

163 ribosomal RNA

b-ll_ b [IDOOSSE74.1] WVWirgibacillus marismortui strain I121 165 ribosomal RHA gene,

partial sequence
Length=1524

Score = 2661 bit= (2950, Expect = 0.0

Identities = 151071527 (98%), Saps = 571527

Strand=Plus/sPlus=s

by

>-||_ b | Dodl10162 .1 | Virgibacillus marismortui strain I15 163 ribosomal RNA gene,

partial sequence
Length=1530

Soore = ZE5T bits (2948), Expect = 0.0

Identities = 151151530 (28%), Gap=s = 571530

Strand=Flus/Flus=s

[O%)

hIDQl39839.3| Virgibhacillus oliwvae strain E308 163 ribosomal BNA gene, partial

Sequence
Length=1564

Foore = 2635 hits (2944), Expect = 0.0

Identities = 1513/1532 (98%), Gaps = 7/1532 (0%)

Strand=Plus/Plus

Jr-qblAFlEEDQB.lIAFlEEDQB Bacillus permians 163 ribosowsal RNA gene, cowmplete sequence

Length=1560

Score = 2652 bits (2940), Expect = 0.0

Identities = 1510/1530 [98%), Gaps = 6/1530 (0%)

Strand=plus/Flus

IxXv



C-15 M13F+1B+341F+785F+907R+M13R Detaylari

Number of segment pairs = 30; number of pairvise comparisons = 6
'+! means given segwent;: '-' mweans reverse cowplement
rrer laps Contaimments No. of Constraints Supporting Overlap

ool o o ol o o ol o o o CDntig ] FEFEEEETERERRSFSNENE

cl5miir-

C15341F+
C15907F+
C15785F+
cl5mi3if-

C151E+ i=s in cl5mlsr-

DETAILED DISPLAY OF CONTIGS
ERETEAEERGRLARSAGRS QR 1 FEFEERAAERARLATE A GRS

clSmise-

CONnSEnsus

clSmliie-

CONnSEnsus

clSmliie-

CONnSEnsus

clSmliie-

CONnsSensus

clSmlie-

CONnsSensus

climlie-

C151E+

CONSEN3us

clSmliie-

C151E+

CONnSEnsus

clSmliie-

C151E+

C15341F+

C15907E+

Cconsensus

AGCTCGAGATCCACTAGTALC TGCCGCCAGCGTGCTGGAATTCGCCCTTTGAGTTTGATC

AGCTCGAGATCCACTAGTALC TGCCGUCAGCGTGCTGGAATTCGCCCTTTGAGTTTGATC

ATGGCTCAGGACGRAACGCTGGCGGCGTGCCTAATACATGC AAGTCGAGC GCGGGALGCAG

ATGGCTCAGGACGAACGCTGGCGGCG TGO CTAATACATGC AAGTCGAGC GCGGGALGTAG

GCGATCCTCTTCGGAGGTGACGCCTGTGGRALAC GAGC GGCGGACGGGTGAGTALC ACGTGG

GCGATCCTCTTC GG AGGTGACGCC TG TGEALCGAGCGGCGGACGGGTGAGTALC ACGTGG

GCAACCTGCCTGTANGACTGGGATAACCCCGGGARACCGGGGCTAATACCGGATALTLCT

GCAACCTGCCTGTANGACTGGGATAACCCCGGGARACCGGGGCTAATACCGGATALTACT

TTTCGTTGCATAACGAGAAGTTGARAGGCGGCTTTTAGCTGTCACTTACAGATGGGCCCG

TTTCGTTGCATAACGAGLAGTTGARAGGCGGCTTTTAGCTGTCACTTACAGATGGGCCCG

CGGCGCATTAGC TAGTTGG TALAGGTALCGGCTTACCALGGCGACGATGCGTAGCCGACCT
ATTAGCTAGTTGGTGAGGTAGTGGC TCACCAAGGCCGCGATCCGTAGCTGETCT

CGGCGCATTAGC TAGTTGGTAMGGTARCGGCTCACCALAGGCCACGATCCGTAGCCGACCT

GAGAGGGTGATCGGCCACACTGGGAC TGAGACACGGCCCAGACTCCTAC GGGAGGCAGTL
GAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAGGCAGTL

GAGAGGATGATCAGCCACACCGGGACTGAGACACGGCCCARACTCCTACGGGAGGCAGTL

GTAGGGLATCTTCCGCALTGGACGAALGTC TGACGGAGCAACGCCGCGTGAGTGATGLAG
GTGGGGLAT

GLCGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGALG

ATGALG

GTAGGGLATCTTCCGCALTGGACGAALGTC TGACGGAGCAACGCCGCGTGAGTGATGLAG

IXvi



S l1S5ml3Er—

C15321F+

C15907R+

consensus

c1Sml3 e —

C1S5Za1F+

C15907R+

consensus

S l1S5ml3E—

C15321F+

C15207R+

consensus

c1Sml3 e —

C1S5Za1F+

C15907R+

consensus

C15331F+

C15207R+

consensus

C153a21F+

C15207R+

consensus

C1S5Z321F+

Cl1SS07R+

C157?SS5F+

consensus

C15907R+

C1S57ESF+

consensus

C1S57ESF+

S1S5ml13 E£—

consensus

C1S57SSF+

cl1SmlsE—

consensus

C1ST7SSF+

o 1Sml3£—

consensus

C157VSS5SF+

S 1S5ml3E—

consensus

C1S57ESF+

S1S5ml13 E£—

consensus

C1lS7SS5F+
C1lSml3E—

Cconsensus

C1STSSF+

C1Smls£—

Cconsensus

C1lS7SS5F+

C1lSml3E—

Cconsensus

C1lSml3E—

consensus

C1Smls£—

consensus

o 1lSml1sE—

Cconsensus

o 1lSml1sE—

Cconsensus

GTTTTCGGATCG T AAAAC TC TG T TG TCAGGGAAGAAC AAGTGCCGTTCA- AATAGGGCG
GTTTTCGGATCG T AAAAC TC TG TTGTCAGGGAAGAAC AAGTGCCGTTCA- AATAGGGCG
GTTTTCGGATCGTTAAAAC TC TG TTGTCAGGGAAGAAC AAGTGCCGTTCAC AATAGGGCG

GCTTTTC GG AT G T - A CTC TG T TG T CAGG A AT G TGO CGTTC A AATAGGGCTS

GCACCTTGACGG TACC TGACCAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCGOGGTAR
GCACCTTGACGGTACC TGACCAGAL IGCCCCGGCTAAC TACGTGCC AGCAGCCGCGEG TRl

S AT T TGS AT GG TACATGAC CAGA ARG OGO TAAC TACGTGC CAGCAGCCGCEET AL

GCACCTTGACGG TACC TGACCAGAAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAR

TACG-TAGGGGGCAAGCGTTGTCCGGAATTAT T —GGGCG-— TAAAGCGCGCGCAGGCGGETC
TACG-—TAGGGGECAAGCGTTGTCCGGAATTATT—GEGCG—TAAAGCGCFCEFCAGFICEEFTC
TACGGTAGGGGGCAAGCGTTGTCCGGAATTATTCGGGC GG TAAAGCGCGCGCAGGCGETC

TACG-TAGGGGGC ALGCGTTGTCCGGAATTATT - GGGC G- TAALGCGCGCGC AGGCGETC

CTTTAAGTC T GATGTGAAALGTC
CTTTAAGTCT-GATGTGALLGCC - ACGGCTTAACCGTGGAGGGCC ATTGGALAC TGGAGS

CTTTARAGTC TTGATGTGAAAGC CCACGSGC TTAACCGTGGAGGGCCATTGGALAC TESEAGT

CTTTAAGTC T—GATGTGAAAGCCCACGGC T TAACCGTGGAGGGCCATTGGALACTGGAGS

ACTTGAGTACAGAMRGAGGAGAGTG—GAATTC CAC G TG TAGCGGTGARATCGCSGTAGAGATS
ACTTGAGTACAGAAGAGGAGAGTGTGAATICCACGTGTAGCGGTGAAATGCGTAGAGATG

ACTTGAGTACAGAAGAGGAGAGTGTGAATITCCACGTGTAGCGGTGAAATGCGTAGAGATG

TGGAGGAALC ACCAG— TGGC GAAGGCGACTC TC T GG ITC TG TAACTGACGC TGAGGTGCGA
TGGAGGAACACCAGGTGGC GAAGGC GACTC TCTTGGTC TG TAACTGACGC TGAGGTGCGA

TGGAGGAAC ACC AGGTGGCGAAGGCGACTC TC TTGGTC TG TAAC TGACGC TGAGG TGO GAR

ALAGCCGTGGGEAGCG
AAGCGTGGGGAGCGGAAC AGGATTAGATACCC TGGTAGTCCACGCCGTALACGATGAGTS
ATGAGTS

AAGCGTGGGGAGCGGAACAGGATTAGATACCCTGG TAGTCCACGCCGTAAACGATGAGTG

CTAGGTGETTAGGG GG TTTC OGO CC T TAG TG TGAAGTTAACGC ATTALGC L O TGO
CTAGGTGITTAGGGGGTTITCCGCCCC TTAGTGC TGAAGTTAACGCATTAAGC ACTCCGCCT

CTAGGTGTTAGGGGGTTITCCGCCCC TTAGTGC TGAAGTTAACGCATTAAGC ACTCCGCCT

GGGGAGTACGGCCGCAAGGC TGAAAC TCAAAAGAATIGACGGGGGCCCGCACAAGCGGTG
ALGAATTGACGGGGGCCCGCACALGCGGTG

GGGGAGTACGGCCGCAAGGCTGALAC TC AL IGAATTGACGGGGGCCCGCAC AAGCGETS

GAGCATGTGGTT TAATTCGAAGC AACGCGAAGAACCTTACCAGGTCTTGACATCCTC TGS
ARG ATGTGGT T AATTCGAAGC AACGCGAAGAACCTTACCAGGTCTTGACATCCSTC TGS

GAGCATGTGGT T TAATICGAAGC AACGCGAAGAACCTTACCAGGTCTTGACATCCTCTGC

CALTCC TAGAGATAGGATG TTCCC TTCGGGGACAGAGTGACAGGTGGTGCATGSTTGTCG
CALTCC TAGAGATAGGATGTTC CC TTCGEGEACAGCACGTGACAGETGETGCATGETTETCS

CAATCCTAGAGATAGGATGTTCCC TTCGGGGACAGAGTGACAGGTGGTGCATGETTGTCG

TC A TC G TETCGTGAGAT G T T GGG T TAAG T CCCGCARCGAGCGCARCCCTTGATC TTAS
TCAGCTCGTGTCGTGAGATG T ITGGG T TAAGTCCCGCALCGAGCGCAACCCTTGATCTTAG

TCAGCTCGTGTCGTGAGATGTITGGG T TAAGTCCCGCAACGAGCGC AACCC TTGATCTTAG

TTIGCCAGCAT T TAGT ITGGGCACTC TAAGG TGACTGCCGGTGACAALCCGGAGGALAGG TGS
TTGCCAGCATTTAGTTGGGCACTC TAAGGTGACTGCCGGTGACAAACCGGAGGALAGG TGS

TTGCC AGC AT T TAG T IGGGCAC TC TAAGG TG ACTGCCGGTGAC AR MCCGGAGGALGG TGS

GGATGACGTC AL A TCATCATGCCCCTTATGACC TGGGC TAC ACACGTGC TACAARTGGATG
GGATGAC G TCAAATC ATCATGCCCCTTATGACCTGGGFC TACACACGTGC TACAATGGATS

GGATGACGTC AL A TCATCATGCCCC T TATGACC TGGGC TACACACGTGC TACAATGGATG

GAARC AL A CAGC GAAGCC G TGAGGTCAAGC AAATCCCATAALACCATTC TCAGTTCGS
GAARCAAAGGGCAGCGAAGCCGTGAGGTCAAGC ARATCCCATAAAACCATTCTCAGTTCGS

GAAC A A A GG CAGCGAAGCCGTGAGGTCAAGC ARATCCCATAAAACCATTC TCAGTTCGS

ATTGCAGGC TGC AMCTCGCC TGCATGAR
ATTGCAGGC TGCAAC TG CC TGCATGAAGCCGGAATCGC TAGTAATCGCGGATCAGCATS

ATTGCAGGCTGC AAC TOGCC TGCATGAAGCCGGAATCGC TAGTAATCGCGGATCAGCATG

CCGC GG TFAATACG T TCCCGEECC TTG TACAC ACCGCCCGTCACACCACGAGAGTTGGTA

CCGCGGTGAATACG T ICCCGGGCC TIGTACAC ACCGCCCGTCACACCACGAGAGT TGG TR

A ACCCGAAGTCGGTGAGGTAACC TTTTGGAGCCAGCCGCCGAAGGTGGGACCALTGATT

ACAECCCGAAGTICGGTGAGGTALCC TITIGGAGCC AGCCGCCGAMGGTGGGACCAATGATT

GGGGTGAAGTCGTAAC AAGGTAACCAAGGGCGAATTCTGC AGATATCC ATC AC ACTGGCG

GGG TGAAGTCG TAAC AAGG TAACCAAGGGCGAAT ITCTGCAGATATCCATCACACTGGCG

GCCGCTGGAGCAGC ATC TAGAGGGCCCAATTCGCCC TATAG

GCCGCTGGAGCAGC ATC TAGAGGGCCCAATTCGCCCTATAG
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Color key for alignment scores
ooy D 4050
IO 1|50 3'00 4'50 6!.70 7'50

Accession | Description Max score ‘ Total score | Query coverage |_\E value ‘ Max ident |
AB167053.1  Halobacilus sp, NT N168 aene for 165 rRNA, partial sequence 1436 1436 100% 0.0 99%
EU100386.1  Halobacilus sp. DR 165 ribosomal RN& qene, partial sequence 1434 1434 994, 0.0 99%
EF153416.1 Uncultured Halobacillus sp. clone ntu2 165 ribosomal RNA gene, pat 1433 1433 100% 0.0 5%
415055221 Halobacillus trueperi strain GSP38 165 ribosomal RNA gene, partial 1433 1433 100% 00 5%
F1999554 1 Halobacillus trueperi strain HLSB3 165 ribosamal RMNA qene, partial 1431 1431 100% 0.0 Q3%
EUgEaE44.1 Halobacillus sp, 5101-1 185 ribosomal RMA qene, partial sequence 1431 1431 100% 0.0 Q3%
EUass8431  Halobacilus sp. $27-1 185 ribosarnal RNA qene, partial sequence 1431 1431 100% [0 95%
EUE244331  Halobacillus trueperi strain 56-09 165 ribosornal RNA gene, partial ¢ 1431 1431 100% 0.0 98%
001571621 Halobacillus trueperi strain GSPO62 165 ribosomal RNA& gene, partia 1431 1431 100% 0.0 5%
F1937876.1 Halobacillus trueperi strain L35 165 ribosomal RMA qene, partial sec 1427 1427 100% 0.0 5%

>-||_ dbj |AEIEY053 .11 Halokhacillus sp. NT N163 gene for 165 rRNA, partial sedquence
Length=1487

Soore = 1436 bits (1592), Expect = 0.0
Identitie=s = 814822 (99%), Gaps = 3/822 (0%}
Strand=Flus/FPlus

)-||_ cho [ET100396.11  Halokhacillus sp. DR 165 ribosomsl RNA gene, partisl sequence
Length=1446

Score = 1434 kbits (13900, Expect = 0.0
Identities = 813/821 (99%), Gaps = 37321 (0%)
Strand=pPlus/Plus

b-||_ b [EF153416.11 TUncultured Halokbacillus sp. clone ntuZ 163 ribosomal RNA gene,
partial sedquence
Length=1365

Socore = 1433 kbits (1388, Expect = 0.0
Identities = B13/822 (98%), Gaps = 3/822 (0%
Strand=Flus/sFlus

blAYSDSSZZ.lI Halobacillus trueperi strain &3P38 165 ribosomal RNA gene, partial
sequence
Length=1536

Score = 1433 khits (1588) Expect = 0.0
Identities = 8137822 (98%), Gaps = 37822 (0%
Strand=Plus/Flus

bIFJ999554.1I Halobacillus trueperi strain HLSE3 163 ribosomal RNA gene, partial
Sequence
Length=1557

Soore = 1431 bits (13868) Expect = 0.0
Identities = 8137822 (98%), Gaps = 37822 (0%)
Strand=Flus/Flus

>C-171B

GTGCCTAATACATGCAAGTCGAGCGCGGGAAGCGAGTGGATCCCTTCGGGGTGAAGCTCGTGGAACGA
GCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGATCGGAATAACCCCGGGAAACCGGG
GCTAATGCCGGGTAATACTTTCTTTCGCATGAAGGAAAGTTGAAAGATGGCTTCTTGCTATCACTTACA
GATGGGCCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGAC
CTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGG

Ixviii



AATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAACGATGAAGGTCTTCGGATCGTA
AAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAATAGAGCGGTACCTTGACGGTACCTAACGAGG
AAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATT
GGGCGTAAGGCGCGCGCAAGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGT
CATTGGAAACTGGGGAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGT
AGATATGTGGAGGAACACCAGTGGCGAAGGCGAGTCTCTGGTCTGTTCTACGCTGAGGTGCGAAAGCG
TGGGTAGCAAACAGGATTGATACCCTGGTAGTTCACGCCGTAAACGGTGAGTGCTAGGTGTTAGGGGG
CTT

IXix



Accession | Description Max score Total scare | fuery coverage ‘A'E value | Max ident |

F1999579.1 Halobacillus sp. HLSB269 165 ribosomnal RNA gene, partial sequence 681 631 100% 0.0 6%
EU308340.1 Halobacillus sp. SB115 3 165 ribosomal RMA gene, partial sequence [1:h N 681 100% 0.0 6%
EUZ08339.1 Halobacillus sp. SB115 2 165 ribosornal RMA gene, partial sequence 681 631 100% 0.0 6%
EUz08338.1 Halobacillus sp. SB115 1 165 ribosornal RMA gene, partial sequence B8l 6381 100% 0.0 6%
EUEZ4440.1 Halobacillus trueperi strain S6-16 165 ribosomal RMA gene, partial « Bl BE1 100% 00 96%
EU6Z4470.1 Halobacillus trugneri strain $8-16 163 ribosamal RMA aens, partial : 681 631 100% 0.0 5%
AMI90893.1 Halobacillus sp. MOLA 119 partial 165 rRNA gene, culture callection Bl 681 100% 0.0 6%
Doog1801.1 Uncultured bacterium clone 1-qwl-suS-2 165 ribosomal RNA gene, 681 631 100% 0.0 6%
DoEa9141.1 Halobacillus trueperi strain HB-49 16% ribosomal RNA gene, partial : 681 631 100% 0.0 8%
DOE99138.1 Halobacillus trueperi strain HB-46 165 ribosomal RNA gene, partial « B8l 6381 100% 0.0 8%
DOoEa9124.1 Halabacillus trueperi strain HB-68 165 ribosomal RNA gene, partial : 681 631 100% 0.0 6%

bIFJ9995?9.1| Halohacillus sp. HL3EZe9 165 ribosomal RNA gene, partial sequence
Length=1452

Icore = 621 bits (734, Expect = 0.0
Identities = 4147428 ([(96%), Gap=s = 8/4
Strand=Flus/Minus

Z8 (1%

bIEU308340.1| Halchacillus sp. SB115 3 165 ribosowal RNA gene, partial sequence
Length=1528

SGoore = 681 bits (754), Expect
Identities = 4147428 [(96%), Gaps
Strand=°Plus/Minus

= 0.0
= 8/428 (1%)

bIEUBDBBBQ.lI Halokhacillus sp. SB115_2 1653 ribosomal RMNA gene, partial sequence
Length=1528

Score = 681 hit= (7534), Expect
Identities = 414/4Z8 (96%), Gaps
Strand=Plus/Minus

>-||_ b [EUS083328.1] Halobhacillus sp. 3E115 1 163 ribosomal RNA gene, partial sequence
Length=1528

o.a
g/4

S428 (1%)

0.0
B/428 (1%)

Soore = 681 bits (754), Expect
Identities = 414/42Z8 [(96%), Gaps
Strand=Flus/Minus

bIEU624440.1| Halobacillus trusperi strain 26-16 163 ribosomal RNA gene, partial
sSequence
Length=1528

0.0

Score = E81 khits (754, Expect .
8./428 (1%)

Identities = 414/423 (96%), Gaps
Strand=Flus/Minus

>C-17 M13F

CCCAATCATTGGCCCCACCTTCGGCGGCTGGCTCCAAAAAGGTTACCCTCACCGACTTCGGGTGTTGCC
AACTCTCGTGGTGTGACGGGCGGTGTGTACAAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCC
GCGATTACTAGACGATTCCGGCTTCATGCAGGCGAGTTGCAGCCTGCAATCCGAACTGAGAATGGTTTT
ATGGGATTTGCTACACCTCGACGGCTTCGCTGCCCCTTTGTACCATTCCATTGTAGCACGTGTGTAGCCC
AGGTCATAAAGGGCAGTGATGATTTGACGTCATCCCCGCCTTCCTCCGGTTTGTCCCCGGCAGTCACCT
AGAGTGCCCAACTGAATGCTGGCAACTAAGATANGGGGTTGCGCTCGTTGCGGGACTAACCCCAACAT
CTCACGACACGAGC

Ixx



C-17 341F

Color key for alignment scores

<40 4050 80-200 >=200
ey ]
I 1 1 1 [l ]
o 150 300 450 600 750

Accession ‘ Description Max score Total score | Query coverage |_ E value | Max ident |
EUD70394.1 Halobacillus sp. BSSvdz-zz 165 ribosomal RNA gene, partial sequen 1379 1379 100% 0.0 9%
AMIS0312.1 Halobacillus sp. US16 HS-2008 partial 165 rRNA gene, isolate USLE 1379 1379 100% 0.0 99%
ATE81246.1 Halobacillus yeomisoni 165 ribosornal RNA aene, partial sequence 13749 1379 100% 0.0 9%
AB491188.1 Halobacillus sp. DHZ-1 gene for 165 rRMNA, partial sequence 1375 1375 100%: .0 8%
AB49115835.1 Halobacillus sp. GDS3-3 gene for 165 rRNA, partial sequence 1375 1375 100% 0.0 8%
AB491152.1 Halobacillus sp. GDS3-2 aegne for 165 rRNA, partial sequence 1375 1375 100% 0.0 8%
ABA91178,1 Halobacillus sp. GDE1-1 gene for 165 rRNA, partial sequence 1375 1375 100% .0 R
EUs6EE44 .1 Halobacillus sp. 5101-1 165 ribosomal RMNA gene, partial sequence 1375 1375 100% 0.0 8%
EUG24433.1 Halobacillus trueperi strain $6-09 165 ribosamal RMNA gene, partial ¢ 1375 1375 100% 0.0 98%
AM1B0E5T.1 Halobacillus sp. Hallo & partial 165 rRMA gene, strain Hallo 1378 1375 100% 0.0 98%
AM160E56.1 Halobacillus sp. Hallo R partial 165 rRMA gene, strain Hallo R 1375 1375 100% 0.0 8%
AM160655.1 Halobacillus sp. Hallo P partial 165 rRNA gene, strain Hallo P 1378 1375 100% 0.0 5%

)-.!bIEUD'?EGQ‘LlI Halokhacillus sp. B55¥dz-zz 165 ribosomal RNA gene, partial secuence
Length=1449

Score = 1379 hits (1528), Expect = 0.0
Identities = 777/784 [99%), Gaps = 1/784 ([0%)
Strand=Flus/Plus

Ar_emblAMQSDSIZ.lI Halobacillus sp. U3le H3-2008 partial 163 rRNA gene, isolate
TS16 HIS-2008
Length=1404

Score = 1379 hits (1528), Expect = 0.0
Identities = 7777784 (99%), Gaps = 17784 (0%
Strand=Plus/Plus

Ar_quAY88124E.1I Halobhacillus yeomjeoni 165 ribosomal RNA gene, partial sequence
Length=1522

Socore = 1379 hit= [(1528), Expect = 0.0
Identities = 777/784 (99%), Gaps = 17784 (0%)
Strand=PFlu=s/sFlus=

Ar_dbjIABQQIIEE.ll Halobacillus sp. DHZ-1 gene for 163 rRNA, partial sequence
Length=1396

Score = 13753 bits (1524), Expect = 0.0
Identities = 776/784 (98%), Gaps = 1/784 (0%)
strand=Flus/Flus

Ar_dbleB491182.1l Halohacillus =sp. &D33-2 gene for 163 rRNA, partial sequence
Length=1394

Score = 1375 bhits (1524), Expect = 0.0
Identitie=s = 776/784 (98%), Gaps = 175784 (0%)
Strand=Flus/Flus

> C17 341F

GAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCTTGAACGATGAAGGTCTTCGGATCGT
AAAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAATAGAGCGGTACCTTGACGGTACCTAACGAG
GAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTAT
TGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGG

Ixxi



TCATTGGAAACTGGGGAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCG
TAGATATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGAAA
GCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGAGTGCTAGGTGTTAG
GGGGCTTCCACCCCTTAGTGCTGAAGTTAGCGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGC
TGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGC
GAAGAACCTTACCAGGTTCTGACATCCTTGGACAACCCTAGAGATAGGGCTTTCCCTTCGGGGACCAAG
TGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTTGTGAGATGTTGGGTTAAGTCCCGCAACAGCGCAA
CCCCTAATCTTAGTTGCCAGCATTCAGTTGGG
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C-17 785F

Query
0 90 180 210 360 450

Accession Description Max Total Query Y E 7Hax
SCOore sSCore coverage wvalue ident
DO45383840.1 Halobacillus sp. ¥T243 165 ribosomal RNA gene, partial sequence 857 857 100% 0.0 99%
AYS05522.1 Halcbacillus trueperi strain GSP38 165 ribosomal RNA gene, partial 857 857 100% 0.0 99%
AB491191.1 Halcbacillus sp. DH3-2 gene for 165 rRNA, partial sequence 856 856 100% 0.0 99%
AB491188.1 Halcbacillus sp. DH2-1 aene for 165 rRMNA, partial sequence 856 856 100% 0.0 99%
£AB491182.1 Halcbacillus sp. GDS3-2 gene for 165 rRNA, partial sequence 856 856 100% 0.0 99%
AB491178.1 Halcbacillus sp. GDS1-1 aene for 165 rRNA, partial sequence 856 856 100% 0.0 99%
EUgs8844, Halobacillus sp. 5101-1 165 ribosomal RNA gene, partial sequence 856 856 100% 0.0 99%
EUD70 Halobacillus sp. B55Ydz-zz 165 ribosomal RMA gene, partial sequen 8556 856 100% 0.0 99%
AMS50312.1 Halcbacillus sp. US16 HS-2008 partial 165 rRNA gene, isclate US1e 856 856 100% 0.0 99%
AMIG0656.1 Halcbacillus sp. Hallo R partial 165 rRNA gene, strain Hallo R 856 856 100% 0.0 99%
Mok DR458E840.1 Halobacillu=s sp. ¥YT243 165 ribosomal RNA gene, partial seguence

Score = E57 kitcs (&2 Yo
Identities = 479/482 (99%), Gaps

Inn
[ ]

ribkoszomal RNA gene, partial

sequence
Length=1536

Score = 857 bits (950}, Expect = 0.0
Identities = 479/482 (99%), Gaps = 0/482 (0%)
Strand=Flus/Flus
Ar.db‘ 5B45811481.1 Halobacillu=s sp. DH3-Z2 gene for 165 rRNAR, partial sequence
ength=1408
Score = 856 bits (948), Expect = 0.0
Identities = 47%/48Z2 (99%), Gap=s = 0/48Z2 (0%)
Strand=Flua=s/Flus=
Mlak4 128401182.1 Halokacillus sp. GDS3-2 gene for 165 rEMA, partial segquence
ength=1394
Score = 858 bits (94E), Expect = 0.0
dentities = 479/482 (99%), Gaps = 0/482 (0%)

MNdbs 128491178.1 Halokacillus sp. GDS1-1 gene for 165 rENAR, partial segquence

Score = EZg kits (24E), Expect = 0.0
Identities = 479/482 (99%), Gaps = 0/482 (0%)

>C-17 785F
CGCACTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAATGGAATTGACGGGGGCCCG
CACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTTG
GACACCCCTAGAGATAGGGCTTTCCCTTCGGGGACCAAGTGACAGGTGGTGCATGGTTGTCGTCAGCTC
GTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTAATCTTAGTTGCCAGCATTCAGTT
GGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCC
CTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAAAGGGCAGCGAAGCCGCGAGGTGTAGC
AAATCCCATAAAACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGCCGGAATCGCTA
GT
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Golor key for alignment scores
<d0 4050 20-200 >=200
Query
b 150 300 450 s00 750
Accession | Description Max score Total score ‘ Query coverage |_\E value | Max ident |

AMB50312.1 Halobacillus sp. US16 HS-2008 partial 165 rRMA qene, isolate US16 1353 1353 98% 0.0 98U
EUi00398.1 Halobacillus so, DR 1635 ribosomal RNA gene, partial seauence 1353 1353 99% 0.0 5%
004568341 Halobacillus sp, HS244 165 ribosamal RNA gene, partial sequence 1353 1353 99% 0.0 8%
Do157162.1 Halobacillus trueperi strain GEP062 165 ribosomal RMA gene, partia 1353 1353 9% 0.0 95%
AB189294.1 Halobacillus sp. IM-Hb gene for 165 rRMA, partial sequence 1353 1353 9%, 0.0 5%
LB198767.1 Halohacillus sp. SA-Hb10 aene for 165 rRNA, partial sequence 1353 1353 9% 0.0 98%
AB167053.1 Halobacillus so, NT N16& aene for 165 rRMA, partial sequence 1353 1353 99% 0.0 95%
F1999554 .1 Halobacillus trueperi strain HLSB3 165 ribosomal RWA qene, partial 1350 1350 99% 0.0 8%
AB491191.1 Halobacillus sp, DH3-2 gene for 165 rRMA, partial sequence 1350 1350 99% 0.0 98%
AB491190.1 Halobacillus sp. DH3-1 gene for 165 rRMA, partial sequence 1350 1350 9% 0.0 98%
EUZB8844.1 Halobacillus sp. 5101-1 165 ribosornal RMA gene, partial sequence 1350 1350 9% 0.0 98%

Ar_eanAMQSDSIZ.ll Halokbacillus sp. TIle HI-Z2008 partial 163 rRNA genes, isolate
Usle HZ-Z0O0%2
Length=1404

Score = 1353 bhits (1500), Expect = 0.0
Tdentities = 7B3/7096 (D8%), cGaps = 9/796 (1%)
Strand=Flus/Flus

>||_ kb IET100396.1 | Halobacillus sp. DR 163 rikbosomal RNA gene, partial seguence
Length=1446

Score = 1353 kbits (1500) , Expect = 0.0
Identitie=s = TFE83/796 (98%), Gap=z = 9/798 [1%)
Strand=PlussFPlus

Ar_quEUIDDSQE.ll Halohacillus sp. DR 163 ribosomal RNA gene, partial segquence
Length=144¢6

Soore = 13532 kbits (1500), Expect = 0.0
Identities = 783/796 [93%), cGaps = 97796 ([1%)
Strand=Plu=s/Flus

bIDQ157162.1| Halokbacillus trueperi strain 3P06Z 163 rikbosomal RNA gene, partial
Sequence
Length=1500

Socore = 1353 kbit= (15007 Expect = 0.0
Identities = 783/796 (98%), Gaps = 97796 (1%
Strand=Flus/Flus

>-||_ dbg |AE189294 .1 | Halokbacillus sp. JM-Hb gene for 163 rRNA, partial seguence
Length=1427

Score = 1353 khit= (1500) , Expect = 0.0

Identities = 783/796 (90%), Gaps = 97796 (1%)

Strand=Plus/FPlus

>C-17 907R

GATCCTTGGGGGGAAGCTCGGGAACAGCGGCGACGGGTGAATAACACGTGGGCAACCTGCCTGTAAGA
TCGGAATAACCCCGGGAAACCGGGGCTAATGCCGGGTAATACTTTCTTTCGCATGAAGGAAAGTTGAA
AGATGGCTTCTTGCTATCACTTAGATGGGCCCGCGGCGGAATTAGGCCTAGTTGGTGAGGTAACGGCTC
ACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAG
ACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGT
GAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAATAGAGC
GGTACCTTGACGGTACCTAACGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAG
GGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTCTGATGTGAA

Ixxiv



AGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGAACTTGAGGACAGAAGAGGAGAGTGGA
ATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGT
CTGTTTCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGGTGAGTGCTAGGTGTTAGGGGGCTTCCACCCCTTAGTG
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C-17 1AB

r— S

Accession | Description Max score | Total score ‘ Query coverage ‘_'\ E value ‘ May ident |
F1232508.1 Halobacilus so. DF-I11 16% ribosomal RNA gene, partial seauenc 526 526 100% 3e-146 9%
EUBABG45.1  Halobacillus sp. 5105-2 165 ribosomal RNA qene, partial sequant 2 56 100% 3e-146 994,
EUG6AR44.1  Halobacillus sp, $101-1 165 ribosomal RNA aene, partial sequent 526 100% 3e-146 99%
EUBAEB42.1  Halobacilus sp. 515-3 165 ribosomal RNA qene, partial sequence 526 100% 3146 908,
EUB&0526.1 Halobacillus sp. PRE2T 165 ribosomal RNA qene, partial sequenc 526 100% 3e-146 999,
EU624440.1 Halobacillus trugneri strain 56-16 165 ribosamal RIA qene, parti 526 100% 3e-146 99%
EU624420.1 Halobazillus trugper strain 58-16 165 ribosomal RNA qene, parti 526 100% 3e-146 999,
AMa30a931  Halobacillus so, MOLA 119 partial 165 rRNA gene, culure collect 526 100% 3e-146 99%
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>[]gh FJIZ32505.1 Halokbacillus sp. DF-I11 16% ribosomal BENL gene, partial sequence
Length=1473

Fe—146
2/300 (0%

SBoore = 526 bits (582), Expect
Identities = Z95/300 [(99%), Gaps
Strand=Flus/Flus

>[]gb EUS68545. 1 Halobacillus sp. 5105-2 165 ribosomal RMAL gene, partial sequence
Length=1435

Fe—146
24300 (0%)

Socore = 526 bhits (582, Expect
Identities = Z98/300 (99%), Gaps
Strand=Flus/Plus

>[]gb EUSeds4d.1 Halobacillus sp. S101-1 16353 rikbosowmal FNA gene, partial sequence
Length=1457

Score = 526 bhits (582, Expect = 3e-1406
Identities = Z95/300 (99%), Gaps = Z/300 (0%)
Strand=Flus/Plus=

>|:|gb EUS658542 .1 Halobacillus sp. 2515-3 162 ribosomal BMNLA gene, partial segquence
Length=1433

Score = 526 kbhits (582, Expect = 3e-146
Identities = Z958/300 (99%), Gaps = Z/7300 (0%)
Strand=Flus/Flus

>C-17-1AB

TAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATG
ACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCGTACTAATGGATGGTACAAAGGGCA
GCGAAGCCGCGAGGTGTAGCAAATCCCATAAAACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCT
GCATGAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTAC
ACACCGCCCGTCACACCACGAGAGT

>C-171B

GTGCCTAATACATGCAAGTCGAGCGCGGGAAGCGAGTGGATCCCTTCGGGGTGAAGCTCGTGGAACGA
GCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGATCGGAATAACCCCGGGAAACCGGG
GCTAATGCCGGGTAATACTTTCTTTCGCATGAAGGAAAGTTGAAAGATGGCTTCTTGCTATCACTTACA
GATGGGCCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGAC
CTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGG
AATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAACGATGAAGGTCTTCGGATCGTA
AAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAATAGAGCGGTACCTTGACGGTACCTAACGAGG
AAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATT
GGGCGTAAGGCGCGCGCAAGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGT
CATTGGAAACTGGGGAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGT

Ixxvi



AGATATGTGGAGGAACACCAGTGGCGAAGGCGAGTCTCTGGTCTGTTCTACGCTGAGGTGCGAAAGCG
TGGGTAGCAAACAGGATTGATACCCTGGTAGTTCACGCCGTAAACGGTGAGTGCTAGGTGTTAGGGGG
CTT

>C-17 M13F

CCCAATCATTGGCCCCACCTTCGGCGGCTGGCTCCAAAAAGGTTACCCTCACCGACTTCGGGTGTTGCC
AACTCTCGTGGTGTGACGGGCGGTGTGTACAAAGGCCCGGGAACGTATTCACCGCGGCATGCTGATCC
GCGATTACTAGACGATTCCGGCTTCATGCAGGCGAGTTGCAGCCTGCAATCCGAACTGAGAATGGTTTT
ATGGGATTTGCTACACCTCGACGGCTTCGCTGCCCCTTTGTACCATTCCATTGTAGCACGTGTGTAGCCC
AGGTCATAAAGGGCAGTGATGATTTGACGTCATCCCCGCCTTCCTCCGGTTTGTCCCCGGCAGTCACCT
AGAGTGCCCAACTGAATGCTGGCAACTAAGATANGGGGTTGCGCTCGTTGCGGGACTAACCCCAACAT
CTCACGACACGAGC

> C-17 341F

GAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCTTGAACGATGAAGGTCTTCGGATCGT
AAAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAATAGAGCGGTACCTTGACGGTACCTAACGAG
GAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTAT
TGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGG
TCATTGGAAACTGGGGAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCG
TAGATATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGAAA
GCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGAGTGCTAGGTGTTAG
GGGGCTTCCACCCCTTAGTGCTGAAGTTAGCGCATTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGC
TGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGC
GAAGAACCTTACCAGGTTCTGACATCCTTGGACAACCCTAGAGATAGGGCTTTCCCTTCGGGGACCAAG
TGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTTGTGAGATGTTGGGTTAAGTCCCGCAACAGCGCAA
CCCCTAATCTTAGTTGCCAGCATTCAGTTGGG

>C-17 785F

CGCACTAAGCACTCCGCCTGGGGAGTACGGCCGCAAGGCTGAAACTCAATGGAATTGACGGGGGCCCG
CACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAACGCGAAGAACCTTACCAGGTCTTGACATCCTTG
GACACCCCTAGAGATAGGGCTTTCCCTTCGGGGACCAAGTGACAGGTGGTGCATGGTTGTCGTCAGCTC
GTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAACCCCTAATCTTAGTTGCCAGCATTCAGTT
GGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATGACGTCAAATCATCATGCCC
CTTATGACCTGGGCTACACACGTGCTACAATGGATGGTACAAAGGGCAGCGAAGCCGCGAGGTGTAGC
AAATCCCATAAAACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCTGCATGAAGCCGGAATCGCTA
GT

>C-17 907R

GATCCTTGGGGGGAAGCTCGGGAACAGCGGCGACGGGTGAATAACACGTGGGCAACCTGCCTGTAAGA
TCGGAATAACCCCGGGAAACCGGGGCTAATGCCGGGTAATACTTTCTTTCGCATGAAGGAAAGTTGAA
AGATGGCTTCTTGCTATCACTTAGATGGGCCCGCGGCGGAATTAGGCCTAGTTGGTGAGGTAACGGCTC
ACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAG
ACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGT
GAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAATAGAGC
GGTACCTTGACGGTACCTAACGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAG
GGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTCTGATGTGAA
AGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGAACTTGAGGACAGAAGAGGAGAGTGGA
ATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGT
CTGTTTCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCC
GTAAACGGTGAGTGCTAGGTGTTAGGGGGCTTCCACCCCTTAGTG

>C-17-1AB

TAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAGGAAGGCGGGGATG
ACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCGTACTAATGGATGGTACAAAGGGCA
GCGAAGCCGCGAGGTGTAGCAAATCCCATAAAACCATTCTCAGTTCGGATTGCAGGCTGCAACTCGCCT
GCATGAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTAC
ACACCGCCCGTCACACCACGAGAGT
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>C-17 1B+M13F+341F+785F+907R+1AB
GTGCCTAATACATGCAAGTCGAGCGCGGGAAGCGAGTGGATCCCTTCGGGGTGAAGCTCGTGGAACGA
GCGGCGGACGGGTGAATAACACGTGGGCAACCTGCCTGTAAGATCGGAATAACCCCGGGAAACCGGG
GCTAATGCCGGGTAATACTTTCTTTCGCATGAAGGAAAGTTGAAAGATGGCTTCTTGCTATCACTTACA
GATGGGCCCGCGGCGCAATTAGGCCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCC
GACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTA
GGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAACGATGAAGGTCTTCGGATC
GTAAAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAATAGAGCGGTACCTTGACGGTACCTAACG
AGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATT
ATTGGGCGTAAAGCGCGCGCAAGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAG
GGTCATTGGAAACTGGGGAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATG
CGTAGATATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGA
AAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGGTGAGTGCTAGGTGTT
AGGGGGCTTCCACCCCTTAGTGCTGAAGTTAGCGCACTAAGCACTCCGCCTGGGGAGTACGGCCGCAA
GGCTGAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAGCAA
CGCGAAGAACCTTACCAGGTCCTGACATCCTTGGACAACCCTAGAGATAGGGCTTTCCCTTCGGGGACC
AAGTGACAGGTGGTGCATGGTTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGC
GCAACCCCTAATCTTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGACTGCCGGTGACAAACCGGAG
GAAGGCGGGGATGACGTCAAATCATCATGCCCCTTATGACCTGGGCTACACACGTGCGTACTAATGGAT
GGTACAAAGGGCAGCGAAGCCGCGAGGTGTAGCAAATCCCATAAAACCATTCTCAGTTCGGATTGCAG
GCTGCAACTCGCCTGCATGAAGCCGGAATCGCTAGTAATCGCGGATCAGCATGCCGCGGTGAATACGTT
CCCGGGCCTTGTACACACCGCCCGTCACACCACGAGAGT
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>C-17 1B+M13F+341F+785F+907R+1AB Detaylari

HNumber of segmwent pairs = 2; number of pairwvise comparisons = 1
'+!' means given seqment; '-' means reverse complermsnt
Crrer laps Contaimments No. of Constraints Supporting Owerlan

ol ol o o o o ol ol ol CDntlg ] FEFFFAATEAAATANTEATTNN

c1l7+
cl7-lakb+

DETAILED DISFLAY OF CONTIGS
FESFEERFERAFERAARTS COncig 1 FRFEERFERASTTAAN TG A A

c1l7+

COnsSensus

c17+

COnsSensus

c1l7+

COnNSensus

c1l7+

COnsSensus

c17+

COnSensus

c1l7+

COnNSensus

c1l7+

COnsSensus

c17+

COnSensus

c1l7+

COnNSensus

c1l7+

COnsSensus

GTGCC TAATACATGCAAGTCGAGTGCGGGALGCFAGTGGATCCCTTCGGGGTGAAGCTCG

GTGCC TAATACATGCAAGTCGAGTGCGGGALGCFAGTGGATCCCTTCGGGGTGAAGCTCG

TGGAACGAGCGGCGGACGEGTGALATAACACGTGSGCARCCTGCCTGTARGATCGGAATRR

TOGAACGAGCGGUGGACGEGTGAATAACACGTGEGCARCCTGCCTGTARGATC GGAATAL

COCCGEGAAACCGEGEC TAATGC GG TAATAC TTTC TTTCGCATGAAGGALAGTTGARL

COCCGEGAAACCGEGECTAATGCCGEGTAATACTTTCTTTCGCATGAAGGALAGTTGARR

GATGGCTTCTTGC TATC AC TTACAGATGGGCCCGCGGCGCALTTAGGCCTAGTTGGETGAG

GATGGCTTCTTGC TATC AC TTACAGATGGGCCCGCGGCGCALTTAGGCCTAGTTGGETGAG

GTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGSTGATCGHCCACACTGG

GTAACGGCTCACCAAGGC GACGATGCGTAGCCGACC TGAGAGGETGATCGGCCACACTGG

GACTGAGACACGGCCCAGAC TCCTACGGGAGGCAGC AGTAGGGAATC TTCCGCAATGGAC

GACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATC TTCCGCAATGGAC

GAAAGTC TGACGGAGCARCGC OGO G TGAACGATGAAGGTCTTCGGATCGTALAGTTCTGT

GAAAGTC TGACGGAGCARCGC OGO G TGAACGATGAAGGTCTTCGGATCGTALAGTTCTGT

TGTTAGGGAAGAACAAGTACCGTGCGARTAGAGCGGTACCTTGACGGTACCTAACGAGGR

TGTTAGGGAAGALAC ARG TACCGTGCGARTAGAGCGETACCTTGACGGTACCTAACGAGGR

AGCCCCGGC TALMC TACGTGCCAGTAGCCGCGG TAATACGTAGGGGGCALGCGTTGTCCGG

AGCCCCGGCTAAC TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCARGCGTTGTCCGG

AATTATTGGGCGTAAAGC GGG AAGC GGTTCC TTARGTC TGATGTGAAAGC CCACGGC

AATTATTGGGCGTAAAGC GGG AAGC GGTTCC TTARGTC TGATGTGAAAGC CCACGGC
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C17+

COnsSensus

C17+

Consensuas

C17+

Consensuas

C17+

consensus

C17+

consensus

C17+

consensus

C17+

COnsSensus

C17+

Consensuas

C17+
cl7-1ab+

cConsensuas

C17+
cl7-1akbh+

consensus

C17+
cl7-1sh+

consensus

C17+
cl7-1sh+

COnsSensus

C17+
cl7-1ab+

Consensuas

cl7-1ab+

cConsensuas

TCRAACCGTHGAGGETCATTGGALA THGEFAAC TTGAGAC AGALGAGGLAGAGTZGALTT

TCARCCGTGEFAGGETCATTGGAAMC TGEGEAAC TTGAGGACAGAAGAGGLAGAGTGGALTT

CCACGTGTAGCGETGRALTGCGTAGATATGTGGAGGALC ACCAGTGGCGAAGGCGACTCT

CCACGTGTAGCGGTGRALATGCGTAGATATGTGGAGGALC ACCAGTGGCGARGGCGACTCT

CTGETCTGTTTCTGACGC TGAGG TGCGAAAGCGTGEGTAGCARMC AGGATTAGATACCCT

CTGETCTGTTTCTGACGC TGAGG TGCGAAAGCGTGEGTAGCARMC AGGATTAGATACCCT

GETAGTCCACGCCGTRAAACGGTGAGTGC TAGGTGTTAGGGGGCTTCCACCCCTTAGTGECT

GGTAGTCCACGCCGTALRCGGTGAGTGC TAGSTGTTAGEGGECTTCCACCCCTTAGTGCT

GARGTTAGCGCAC TALGCACTCCGCCTGGGGAGTACGGCCGCARGGCTGARACTC AARGS

GAAGTTAGCGCAC TALGC ACTC e CTGEGGAGTAC GGCCGCAMGGC TGARACTC AALGS

AATTGACGHGGHCCCGCAC AAGCGGTGGAGC ATGTGGTTTAATTCGAAGC AACGCGALGL

AATTGAC GGG CGCAC AAGC GG TGGAGC ATG TG TTTAAT TCGARGC AACGC GALGL

ACCTTACCAGGTCCTGACATCCTTGGACAAC CC TAGAGATAGGGC TTTCCCTTCGGGEAC

ACCTTACCAGGTCCTGACATCCTTGGACAACCC TAGAGATAGGGC TTTCCCTTCHGGGAC

CALGTGACAGGTGETGCATGGTTGTCGTCAGC TCGTGTCGTGAGATGTTGGGTTALGTCC

CALGTGACAGGTGETGCATGGTTGTCGTCAGC TCGTGTCGTGAGATGTTGGGTTALGTCC

CECAMCGAGCGCARCCCCTALTC TTAGTTGCCAGCATTCAGTTGGGCACTC TAAGGTGAC
TAGTTGCCAGCATTCAGTTGGGCACTC TARGGTGLC

CGCALCGAGCGCAACCCCTAATC TTAGTTGCCAGCATTCAGTTGGGCACTCTAAGGTGAC

TECCGEETGACAAACCGGAGGAAGECGEGGATGACGTCARATCATCATGCCCCTTATGACC
TECCGEETGACAAACCGGAGGAAGECGEGGATGACGTCARATCATCATGCCCCTTATGACC

TECCGEETGACAAACCGGAGGAAGECGEGGATGACGTCARATCATCATGCCCCTTATGACC

TGO TAC A AC G TG - TAC - AATGGATGE TAC AL AGGEC AGCGALGCCGCGAGGTETAG
TEGGCTACACACGTGCGTAC TALATGGATGE TAC AL MGG AGCGALGCCGCGAGGTETAG

TGO TAC A ACG TGO GTAC TAATGGA TG TAC AL MGG AGCGALGCCGCGAGGETGTAG

CARATCCCATAAL R CATTC TCAGTTCGEAT TGO AGGC TGO AL TCGCC TGO ATGALGTC
CARATCCCATAAL R CATTC TCAGTTCGEAT TGO AGGC TGO AL TCGCC TGO ATGALGTC

CALATCCCATARARCCATTC TCAGTTCGGATTGCAGGC TGCAACTCGZCTGCATGAAGCC

GGEAATCGCTAGT
GEAATCGCTAGTAATCGCGEATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACL

GEAATCGCTAGTAATCGCGEATCAGCATGCCGCGGTGAATACGTTCCCGGGCCTTGTACL

CACCGCCCGTCACACCACGAGLAGT

CACCGCCCGTCACACCACGAGAGT

IXxX



>C-17 1B+M13F+341F+785F+907R+1AB

Color key for alignment scores
20200 >=200

Query

| 1 | 1 |
0 250 500 750 1000 1250

Accession | Description | Max score | Total score | Query coverage |_‘\E value | Max ident ‘
AB1AFOS3.1 Halobacillus sp, MT N16& aene for 165 rRMA, partial sequence 2464 2464 100% 0.0 9%,
AYS05522.1 Halobacillus trugperi strain GSP38 165 ribasamal RMA qene, partial 2462 2462 100% 0.0 9%,
EUZEEE44.1 Halobacillus sp, 5101-1 165 ribosornal RMA gene, partial sequence 2461 2461 100% 0.0 9%,
AM950312.1 Halobacillus sp, US16 HS-2005 partial 165 rRMA gene, isolate US16 2458 2459 99% 0.0 99%
EU100396,1 Halobacillus sp, DR 165 ribosamal RNA gene, partial sequence 2459 2459 9% 0.0 9%,
DO157162.1 Halobacillus trugperi strain GSP062 165 ribosomal RNA qene, partia 2455 2455 100% 0.0 9%,
MR 0254591 Halobacillus trueperi strain DSM 10404 165 ribosomal RMA, complet 2455 2455 100% 0.0 9%,
EU070394.1 Halobacillus sp, BSSvdz-zz 165 ribosomal RNA qene, partial sequen 2453 2453 9% 0.0 9%,
EUGZ4433.1 Halobacillus trugperi strain S6-09 165 ribasamal RNA gene, partial ¢ 2452 2452 100% 0.0 5%
EU124360,1 Halophilic bacterium Qw1018 165 ribosomal RNA qene, partial sequ 2452 2452 9% 0.0 9%,
Doddaa0d,1 Halobacillus sp, CM1955 PLO4 165 ribosormal RNA qene, partial sequ 2452 2452 100% 0.0 9%,

>-||_ db |AE167053 .11 Halobacillus sp. NT N168 gene for 163 rRMNA, partial sequence
Length=1487

Score = Z4ed bhits (2732, Expect = 0.0
Identities = 139271404 (99%), Gaps = 5751404 (0%)
Strand=Plus/Flus=

bIAYSDSSZZ.lI Halobacillus trueperi strain G3IP38 163 ribosomal RNA gene, partial
Fequence
Length=1536

Score = Z462 bhits (27307, Expect = 0.0
Identities = 139171404 [(99%), Gaps = 5/1404 [(0%)
Strand=Flus/Flus

bIEU868844.1| Halobacillus sp. S5101-1 165 ribosomal BNA gene, partial seguence
Length=1457

Socore = 2461 khits [(2728) Expect = 0.0
Identities = 139171404 (99%), caps = 5751404 (0%)
Strand=Plu=s/Flus

>-||_ erln [AMIS02 13 .1 | Halobacillus =p. UI1le HI-ZO008 partial 163 rRNA gene, isolate
T3le HI—Z008
Length=1404

Score = 2459 khits (27260 . Expect = 0.0
ITdentities = 138271398 (99%), Gaps = 571398 (02}
Strand=Flus/Flus=

>-|'_ ol |[ET100396.1 | Halokhacillus =p. DR 162 rikbosomwsal RNA gene, partial segquence
Length=1446

Score = 2459 hits (2726, Expect = 0.0
Identities = 1390/1403 (99%), Gaps = 5/1403 (0%
Strand=Flus/Flus

>-|’_ emb |AMI41744 .7 | Halomonas halophils partisl 163 rRNA gene, strain CCM 3662
Length=1461

Score = Z580 khits (Z8s0) , Expect = 0.0

Tdentities = 1457/1467 (90%), Gaps = 651467 (0%

Strand=FPlus Plus

Ixxxi



C-201B

Color key for alignment scores.

80-200 >=200

Accession ‘ Description Max score ‘ Total score | Query coverage ‘_'\E value | Max ident
AJF17710.1 Halormanas sp. H21.2 partial 165 rRNA qene, strain H21.2 836 836 100% 0.0 9%,
Fl434812.1 Halomaonas sp, MHE9-37 165 ribosomal RNA gene, partial sequence a3z 832 100% 0.0 9%,
F1434798.1 Halomonas sp. MHE9-49 165 ribosomal RNA gene, partial sequence B3z g3z 100% 0.0 99%
DO45EE2E.1 Halomonas sp. YT246 165 ribosomal RMA aene, partial sequence a3z 832 100% 0.0 9%,
DO131909,1 Halomaonas sp, BADG 165 ribosomal RNA gene, partial sequence a3z 832 100% 0.0 9%,
FN257740,1 Halomonas halophila partial 165 rRNA gene, strain DEM 4770 B29 g29 100% 0.0 99%
Fl3dad20.1 Uncultured Haloronas sp. isolate DGGE ael band ntud6 165 ribosor Gea 529 100% 0.0 9%,
EU7B0462.1 Uncultured Halomonas sp. clone KMGRYE 165 ribosomal RMA gene, 329 829 100% 0.0 Q9%
F1z37388.1 Halomonas sp, JSM 077020 165 ribosomal RMA gene, partial sequer az29 829 100% 0.0 99%
AMSd1 744 1 Halomonas halophila partial 165 rRNA gene, strain CCM 3662 Gea 529 100% 0.0 9%,
AB30S214.1 Halomonas sp, 336-1 qene for 165 rRMA, partial sequence 29 829 100% 0.0 Q9%

mblACl"?l'?'?lQ.ll Halomonas sp. HZ1l.Z2 partial 163 rENA gene, strain HZ1.Z
TLength="79Z

Score = B36 bits [(226), Expect
Identities = 4657466 [(99%), Gaps
Strand=Flus/Flus

o.o
0466 (0%)

qr_quFJ494812.1| Halomonas sp. NHES9-37 165 ribosomsl RNA gene, partial sequence
Length=560

Soore = 832 bits [(9EZ), Expect
Identities = 465/466 (99%), Gaps
Strand=Plus/Plus

o.o
17466 (0%)

Ar-thFJ494?98.ll Halomonsas sp. NHE9-49 165 ribosomal RNA gene, partial sequence
Length=560

Soore = 832 bits (92Z2), Expect
Identities = 465/466 [99%), Gaps
Strand=rlus/Flus

o.o
1/466 (0%

>-||_ b [Do4585828 .1 Halomonas sp. ¥T246 163 ribosomal BNA gene, partial sequence
Length=1382

Soore = 832 hits (923, Expect
Identities = 465/466 [99%), Gaps
Strand=°Flus/Flus

0.0
1/466 (0%

Ar_quDQl3IQDQ.1I Halomonas sp. AADG 163 ribosomal RNA gene, partial sequence
Length=1340

0.0
1/466 (0%)

Soore = B3Z2 bits (92Z), Expect
Identities = 465/466 (99%), Gaps
Strand=Flus/Flus

>C-20-1B

ACGCCCCAAGGGGGGAAAGCAGGGGATCTTCGGACCTTGCGCTATCGGATGAGCCTATGTCGGATTAG
CTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACA
TCGGGACTGAGACACGGCCCGAACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAA
AGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGCGAGGAAG
AACGCTTGTGGGTTAATACCCCGCAAGAAGGACATCACTCGCAGAAGAAGCACCGGCTAACTCCGTGC
CAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGC
GGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAACCTGGGAACGGCATCCGGAACTG
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C-20 M13F

Color key for alignment scores
<40 40-50 80-200 >=200
Query

Accession ‘ Description Max score ‘ Total score | Query coverage |_'\E value | Max ident
FMZ57740.1 Halomonas halophila partial 165 rRNA gene, strain DEM 4770 az0 820 100% 0.0 100%
AM341744.1  Halomonas halophila partial 165 rRNA qene, strain CCM 3662 20 320 100% 0.0 100%

412951451 Halormonas salina 165 rRMA gene, strain FE-11 T

FMZ57741.1 Halomonas maura partial 165 rRMA qgene, strain 5-31

EU730462.1 Uncoltured Halomonas sp. clone KVGHY4 165 ribosomal RNA gene,
AR167061.1 Halomonas sp. B J86 gene for 165 rRMA, partial sequence
A1743446.1 Halormonas salina mRNA for 163 ribosomnal RMA (partial), strain DS
A1243447.1 Halormonas salina mRNA for 163 ribosornal RMA (partial), strain ATC
8717694 .1 Halomonas sp, ©12.3 partial 165 rRMA qene, strain C12.3
003334651 Halomonas sp, O-2 165 ribosomal RMA qene, partial sequence

=
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=

il8 99% 0.0 100%
TED 99% 0. 5%
733 95% 0.0 100%
7483 95% 0.0 100%
T3 95% 0.0 100%
T3 95% 0.0 100%
774 4% 0. 100%
774 95% 0.0 99%
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ﬂr_emhIFNESTTQD.ll Halomonas halophils partisl 163 rRMA gene, strain DEM 4770
Length=1475

SJocore = 820 bits (908), Expect = 0.0
Identitie=s = 4547454 (100%), Gaps = 07454 [(0%)
Strand=Plus/Plus

ﬂr_embIFNZSTTQD.ll Halowonss halophila partial 163 rRNA gene, strain DIM 4770
Length=1475

Score = 8Z0 khits (208), Expect = 0.0
Identities = 454/454 [(100%), Gaps = 07454 [(0%)
Strand=°Plus/Flus

qr_embIAJ295145.1| Halomonas salina 165 rRNA gene, strain FE-11 T
Length=1532

Score = 818 bit= (9058}, Expect = 0.0
Identitie=s = 4532/453 (100%), Gapz = 05453 (0%)
Strand=Flus/Flus

AF_EnhIFHZSTTQI.II Halomonas maura partisl 163 rRNA gene, strain 3-31
Length=1455

Score = 785 bits (870), Expect = 0.0
Identities = 4467453 [98%), Gaps = 0,/453 (0%)
Strand=rFlus/Flus

Ar_quEU?EDQEZ.ll Tncultured Halowonss sp. clone EVGHYE 163 ribosomsl RNA gene,
partial seguence
Length=1080

Score = 783 bits (B863), Expect = 0.0
Identitises = 434/434 (100%), Gaps = 0/434 (0%)
Strand=Plus/Plus

>C-20 M13F

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGAAAGCAGGGGATCTTCGGA
CCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGA
TCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAG

Ixxxiii



GCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGC
CTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGT

>C-20-1B

ACGCCCCAAGGGGGGAAAGCAGGGGATCTTCGGACCTTGCGCTATCGGATGAGCCTATGTCGGATTAG
CTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACA
TCGGGACTGAGACACGGCCCGAACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAA
AGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCAGCGAGGAAG
AACGCTTGTGGGTTAATACCCCGCAAGAAGGACATCACTCGCAGAAGAAGCACCGGCTAACTCCGTGC
CAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCGCGCGTAGGC
GGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAACCTGGGAACGGCATCCGGAACTG

>C-20 M13F

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGAAAGCAGGGGATCTTCGGA
CCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGA
TCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAG
GCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGC
CTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGT

>C-20 1B+M13F

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGGAAAGCAGGGGATCTTCGG
ACCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCG
ATCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGA
GGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGG
CCTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCCGCAAGAAGGACAT
CACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTA
ATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCA
ACCTGGGAACGGCATCCGGAACTG
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>C-20 1B+M13F Detaylar1

Crrer laps

R R R R Y
CZ0+
CZ20-1EBE+

DETAILED DI3IFPLAY OF
R

CZ20+

consensus

CE20+
Cconsensus
CZ20+
CZ0-1B+
Consensus
CE20+
CzZ20-1EBE+
consensus
CZ20+
CE0-1E+
Cconsensus
CZ20+
CZ0-1B+

Cconsensuas

C20+
CZ20-1B+

Cconsensus

C20+
CZ0-1B+

COoOnsensus

CZ20-1B+

Cconsensus

C20-1B+

COoOnsensus

CZ20-1B+

Cconsensus

Murber of Segment pairs = 2 number of pairwise comparisons = 1
'+ meEans given sSecpoent = meEans reverse Ccomp lement

Containmentcs MNo. of Constraints Supporting Orerlap

Contig 1 FFRFTXAXTXTXTXTTXTRTTTRT LTS

COHNTIGS
Contig 1 FFAFFs e F AT R R AR ERE N

AGLGTTTGATC A TGGC TCAGATTGALC GO TGECGECAGECC TAMC AC A TGC LG TCGLGT

AGALGTTTGATCATGGC TCAGATTGALCGCTGGOGGCAGGCCTAACAC ATGCLAAGTCGAGT

GEAAACGATCCTAGC TTGC TAGGAGGCETCGAGCGFIGGACGEETGAGTAATGCATAGGA

GEARMCGATCC TTAGC T TGO TAGGALGGCGTCGAGCGHCGEACGEETEAGTALTGC ATAGEA

ATCTGCCCGGTAGTGGGGGATLAC TTGAGGAL RC TCALGC TAATLACCGCATLCGCCCC LA
pRadclal ol aday BN

ATCTGCCCGGTAGTGGGGGATLAC TTGAGGAL RC TCALGC TAATLACCGCATLCGCCCC LA

GEEFEE—AAAGCAGGGGATC TTCGGACC TTGC . TATCGGATGAGZC TATGTCGGEATTAGT
GGG EEALLGC ARG GATC TTCGGACC TTGCGC TATCGGATGAGCC TATGTCGGATTAGT

GEEFEEEFAAAGCAGGGGATC TTCGGACC TTGC . TATCGGATGAGZC TATGTCGGEATTAGT

TAGT TG T EAGE TALT GO TCACCALGGC OGO GATCCGTAGC TGGTC TGAGLGEATGLTC
TAGFTTEETFAGGTAATGGC TCACCAAGGCCGCGATCCGTAGC TGS TC TGAGAGGATGATC

TAGT TG T EAGE TALT GO TCACCALGGC OGO GATCCGTAGC TGGTC TGAGLGEATGLTC

AGCCACATCGGGACTGAGAC ACGGCCCGAACTCC TACGSGGAGGCAGCAGTGGGGEALTATT
AGCCACATCGEEAC T TEAGAC AT GO CGA A TCC TACGEGAGEC LGC AGTEEFGEALTLTT

AGCCACATCGGGACTGAGAC ACGGCCCGAAC TCC TACGGGAGGCAGCAGTGGGGALTLATT

GGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGLAGGCCTTCGGGTTG
GGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGLAGGCCTTCGGGTTG

GGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTT S

TAAAGCACTTTCAGCGAGGLAGAACGCTTGTGGGT
TAAAGCACTTTCAGCGAGGAAGAACGC T TG TG TTAATACCCCGCALGAAGGACATCAC

TALAGCACTTTCAGC GAGGALGAACGCTTGTGGGTTALTACCCCGCAAGALGGACATCLC

TCGCAGAAGAAGC ACCGGCTAACTCCGTGCCAGCAGCCGUGGTARTACGGAGGGTGCALG

TCGCAGARGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCALG

CGTTAATCGGAATTACTGGGCGTALAGCGCGCGTAGGCGGC TTGATAAGCCGGTTGTGLA

CGTTAATCGGAATTACTGGGCGTALAGCGLGCGTAGGCGGC TTGATAAGCCGGTTGTGLA

AGCCCCGGECTCAACCTGGGAACGGCATCCGGALCTG

AGCCCCGGECTCAACCTGGGAACGGCATCCGGALCTG

IXxxv



C-20 341F

Color Key for alignment scores
<40 40-50 80-200 »=200

Accession | Description Max score | Total score ‘ Query coverage |_'\E value | Max ident
FN257740,1 Halormonas halophila partial 165 rRMNA qene, strain DSM 4770 a7z 872 100% 0.0 100%
EUTa0462.1 Uncultured Halomanas sp. clone KVGMW4 165 ribosornal RMA gene, 72 872 100% 0.0 100%
AMI41744 1 Halamonas halophila partial 165 rRNA qene, strain CCM 3662 872 872 100%: 0.0 100%

AB167061.1  Halomonas sp. SB 186 aene for 165 rRNA, partial sequence
412951451 Halomaonas salina 165 rRNA qene, strain F8-11 T

81243448 1 Halomonas salina mRMA for 165 ribosormal RNA (partial), strain DSI
41245447 1 Halomanas salina mRNA for 165 ribosomal RN& (partial}, strain ATC
A4B305214.1 Halamonas sp. 536-1 qene for 165 rRNA, partial sequence
AB30S211.4  Halomonas sp, S4-7 qene for 165 rRNA, partial sequence

==

7
7
7

3

872 100% 0.0 100%
872 100% 0.0 100%
872 100% 0.0 100%
872 100% 0.0 100%
866 100% 0.0 99%
Bon 100% 0.0 99%

=]
o

=)
-

=
]
-

1=
=3
=9

=
=3
=

AF_embIFN25?T4D.1I Halomonas halophilsa partial 163 rRNA gene, strain DSM 4770
Length=1475

Socore = 872 bits [(966) Expect = 0.0
Identities = 4837483 (100%), Gaps = 07483 (0%)
Strand=Flus/Flus

Ar_quEUTBDQEZ.ll Tncultured Halomonas sp. clone EVGNYVE 165 ribosomsl RNA gene,
partial segquence
Length=1080

Score = 872 bhits [(966), Expect = 0.0
Identities = 4837483 (100%), Gaps = 07483 (0%
Strand=Plus/Plus

Ar_eanAMQQITQQ.ll Halomonss halophila partial 163 rRENA gene, strain CCHM 3662
Length=1461

Score = 872 hit=s [(988), Expect = 0.0
Identities = 483,483 (100%), Gaps = 07483 (0%
Strand=Flus/Flus

Ar_dbleBIE?DEI.ll Halomonas sp. 3B J86 gene for 163 rRNA, partial seguence
Length=1460

Socore = 872 bits (9660, Expect = 0.0
Identities = 483/483 (100%), Gaps = 0/483 (0%)
Strand=Plus/Flus

AF_EnhIAJ295145.1| Halomonas salina 163 rRNA gene, strain FE-11 T
Length=1532

Score = 872 hits (966), Expect = 0.0
Identities = 483/483 (100%), Gaps = 0,/483 (0%)
Strand=rlus/Flus

>C-20 341F

ATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCA
GCGAGGAAGAACGCTTGTGGGTTAATACCCTGCAAGAAGGACATCACTCGCAGAAGAAGCACCGGCTA
ACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCG
CGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAACCTGGGAACGGCATCCGGAACTG
TCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGCGGTGAAATGCGTAGAGATCGGGA

IXXXVi



GGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGCTGAGGTGCGAAAGCGTGGGTAGCA
AACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTAGCCGTTGGGGTCCTCGAGACC
TTTGTGG

>C-20 1B M13F

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGGAAAGCAGGGGATCTTCGG
ACCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCG
ATCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGA
GGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGG
CCTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCCGCAAGAAGGACAT
CACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTA
ATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCA
ACCTGGGAACGGCATCCGGAACTG

>C-20 341F

ATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTCA
GCGAGGAAGAACGCTTGTGGGTTAATACCCTGCAAGAAGGACATCACTCGCAGAAGAAGCACCGGCTA
ACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAAAGCG
CGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAACCTGGGAACGGCATCCGGAACTG
TCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGCGGTGAAATGCGTAGAGATCGGGA
GGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGCTGAGGTGCGAAAGCGTGGGTAGCA
AACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTAGCCGTTGGGGTCCTCGAGACC
TTTGTGG

>C-20 1B+M13F+341F

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGGAAAGCAGGGGATCTTCGG
ACCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCG
ATCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGA
GGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGG
CCTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCCGCAAGAAGGACAT
CACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTA
ATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCA
ACCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGC
GGTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGCT
GAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGA
CTAGCCGTTGGGGTCCTCGAGACCTTTGTGG
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>C-20 1B+M13F+341F Detaylari

uambher of sSsegment pairs = number of pailirwise compRarisons = 1
'+ means gQiven sSecpnent '—' means reversSe Ccomp lement
Crrer laps Contalnments Mo. of Constraints Supporting Crrer lap

B
CZ0+
CE0+

DETAILED DIZIFLAY OF

s

CZ0+

consensus

cZ0+

consensus

CEZ0+

consensus

CZ0+

consensus

C20+

consensus

CEZ0+

consensus

CZ0+
C20+

consensus

CEZ0+
C20+

consensus

CZ0+
CzZ0+

Cconsensus

Cz20+
C20+

Cconsensus

C20+
CzZ0+

Cconsensus

Cz20+

Cconsensus

Cz20+

Cconsensus

czZzO0+

ConsSensus

czo+

ConsSensus

Contig 1 FFFaaasxrrrrransxsss

CCHTIGS
Contig 1 FTFrssssssssrrassssww

AGARGTTTGATCATGGC TC AGATTGAAC G TGO GGCAGECCTALC AC A TGC AAGTCGLGT

AGAGTTTGATCATGGCTCAGATTGAACGC TGGCGGCAGGCCTALC ACATGCALAGTCGLGET

AL GATCC TAGC T T TAGGAGGC G TCGAGC GO GEACGGGE TGAGTALTGC ATAGGA

GELARCGATCC TAGC T T TAGEALGGC G TCGAGC GECEEACGEE TEAGTALTGC AT AGGL

ATCTGCCCGGTAG TG GGG GATAM  TTGAGGAAAC TCAAGC TALATACCGCATACGCCCC AL

ATCTGCCC GG TAG TG GGG ATA A TTGAGGA A AC TCAAGC TAATACCGCATACGSCCC AL

GEGGEGAL MG AGGGGATC T TCGEACC TTGC GO TATCGEATGAGC C TATGTCGGAT T LG

e AL ARG ARG G A TC T TC G AT C TTGC GO TATCGEATGAGC C TATGTCGGATTAGT

TAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGATCCGTAGC TGGTCTGAGAGGATGATC

TAGTTGGTGAGGTALT G TCACCAAGGCCGCEATCCGTAGC TGGETCTGAGAGGATGATC

AGCCACATCGGGAC TGAGAC MGG CCCGAAC TCC TACGGGAGGCAGCAGTGGGGAATLTT

AGCCACATCGGGAC TGAGAC MGG CCCGAAC TCC TACGGGAGGCAGCAGTGGGGAATLTT

GEALCAATGGGC AL G TGATCCAGCCATGCCFC G TE TG TEALGALGGCC T TCGEGET TG
ATGGGCGAAAGCCTGATCCAGCCATGCCGC G TG TG TGAAGAAGGCCTTCGGET TG

GGACAATGGGCGAAAGCCTGATCCAGCCATGCCGC G TG TG TGAAGAAGGCCTTCGGET TG

TALAGC A TTTCAGC GAGGALGA M SGCTTG TGS G TTAATACCCCGC ARG LGS ATC AT
TAAAGCACTTTCAGCGAGGAAGAACGC TTGTGGGTTAATACCC TGCAAGAAGGACATC AC

ThAA G A T T T A GAGGALGALC GO TTGTGEE T TALTACCCCGCALGA GG A TCAC

TCGCAGAMGALGC A GG TALC TCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCLALG
TCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCALG

TCGCAGAAGAAGCACCGGC TAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCALG

CGTTAATCGGAATTACTGGGCGTAALALGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAL
CGTTAATC GEALA T TAC TG G TALLGC GGG TAGGCGGCTTGATALGCCGGTTGTGLL

CETTAATCGGALTTACTGGGC G TAALGCGCGCGTAGGCGGC TTGATAAGCCGGTTGTGAL

AGCCCCGEECTC AL CTGEEALC GG ATCCGEAAC TG
AGCCCCGGGCTCAACCTGGGAACGGCATCCGGAACTGTCAGGC TAGAGTGCAGGAGAGGA

AGCCCCGEECTCAMCCTGGGAACGGCATCCGGAAC TG TCAGGC TAGAGTGCAGGAGAGGA

AGGTAGAATTCCCGGTGTAGC GG TGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGA

AGGTAGAATTCCCGGTGTAGCGETGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGA

AGGCGGCCTTCTGGACTGACACTGACGC TGAGGTGCGAAAGCGTGGGTAGC A AL AGGAT

AGGCGGCCTTCTGGACTGACACTGACGC TGAGGTGCGAAAGCGTGGGTAGC A AL AGGAT

TAGATACCC TGO TAGTC CACGCCGTAAACGATGTCGACTAGCCGTTGGGGTCCTCGAGAC

TAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTAGCCGTTGGGGTCCTOGAGAC

CTTTGETGE

CTTTSTSS
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EUZT7747.1 Halomonas so. HD3 16% ribosomal RNA aene, partial sequence 695 695 99% 0.0 8%
AB30S247.1 Halomonas sp. KK-Bb1 gene for 165 rRMA, partial sequence a5 695 99% 0.0 5%
AB305231.1 Halomonas sp. CAL-3XM asne for 165 rRMA, partial sequence a5 695 99% 0.0 98%
AB1E7OE3.1 Halormonas sp. 5B 193 asns for 165 rRNA, partial sequence a5 695 99% 0.0 98%
ENZ57740.1 Halomonss halophila partial 165 rRMA qene, strain DSM 4770 a0 690 99% 0.0 98%
F1348420.1 Uncultured Halomonas so. isolate DGGE ael band ntu46 165 ribosor a0 530 99% 0.0 8%
EU491513.1 Halomonas salina isolate HSHRP2 165 ribosomal RNA gene, partial : &30 530 99% 0.0 8%
AMIA1TA4.1 Halomonas halophila partial 165 rRMA gene, strain CCM 3662 &30 530 99% 0.0 8%
AB30SZ14.1 Halomonas sp. S36-1 gene for 165 rRMA, partial sequence a0 5o0 99% 0.0 5%
AB305213.1 Halomonas sp. 59-1 aene for 165 rRNA, partial sequence a0 690 99% 0.0 98%
AB30S217.1 Halomonas sp. S8-1 aene for 165 rRNA, partial sequence a0 690 99% 0.0 98%
001319091 Halomonas sp. AADE 165 ribosomal RNA dene, partial sequence a0 690 99% 0.0 98%
AB16T061.1 Halomonas so. SB J86 aene for 165 rRNA, partial sequence =T 530 99% 0.0 8%
AlE16910.1 Halomonas oraanivorans partial 165 rRNA aene, tyoe strain G-16.1° &30 530 99% 0.0 8%

Ar_quEUETTTQT.ll Halomonas sp. HDZ 162 ribosomal RNA gene, partial sequence
Length=1405

Soare = 695 hits (F70O) Expect =
Identities = 402/408 (98%), Gaps =
Strand=Flus/Plus

0.0
47408 [0%)

Ar_dbﬁIABBDS242.1I Halomonas sp. KK-Bbl gene for 165 rRNA, partial sequence
Length=1394

Score = E95 khit= (V70 , Expect =
Identitie=s = 402,408 ([(98%), Gaps =
Strand=Plus/Plus

0.0
4/408 (0%

>-||_ dlag ABE3I0S5221 .1 | Halomwonas sp. CAL-3HE gene for 163 rRNA, partial sequence
Tength=1403

Score = 695 kit= (7700, Expect = 0.0

Identities = 402/408 (98%), caps = 45408 (0%)

Strand=°FlussFlus

Ar_dbﬁlABIETDES.ll Halomonas sp. SB J93 gene for 163 rRNA, partiasl seqguence
Length=1460

Soore = B95 bhits (770N, Expect = 0.0
Identities = 4027408 (98%), Gaps = 47408 (0%)
Strand=Plus/Flus

AF-EHM|FH25774D.1| Halomonas halophila partial 163 rBNA gene, strain DM 4770
Length=1475

0.o
4/408 (0%)

Score = 690 hits (TE4), Expect
Identities = 4017408 [98%), Gaps
Strand=Flus/Flus

>C-20 785F

TCGACTAGCCGTTGGGGTCCTCGAGACCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCTGGGGAG
TACGGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCCACAAGCGGTGGAGCATGTGGTTT

AATTCGATGCAACGCGAAGAACCTTACCTACTCTTGACATCGAGCGAACCTTTCCAGAGATGGATGGGT
GCCTTCGGGAACGCTCAGACAGGTGCTGCATGGCCGTCGTCAGCTCGTGTTGTGAAATGTGGGTTAAGT
CCCGTAACGAGCGCAACCCTTGTCCCTATTTGCCAGCGATCCGGTCGGGAACTCTAGGGAGACTGCCGG
TGACAAACCGGAGGGAGGTGGGGACGACGTCAGGTCATCATGGGCCCTTACGAGTAGGGCTACCC

IXXXIX
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FH257740.1 Halornonas halophila partial 165 rRNA gene, strain DSM 4770 1189 1189 100% 0.0 9%
EU7BO0462.1 Uncultured Halomonas so, clone KYGHY4 165 ribosamal RMA ene, 1189 1189 100% 0.0 Q9%
AM241744 .1 Halormonas halophila partial 165 rRNA gene, strain CCM 3662 1189 1189 100% 0.0 9%
AB1EF061.1 Halornonas sp. SB 136 qene for 165 rRMNA, partial sequence 1189 1189 100% 0.0 9%
BIZ05145.1 Halornonas salina 165 rRMA gene, strain F8-11 T 1189 1189 100% 0.0 9%
AlZdad44a.1 Halomonas salina mRMNA for 165 ribosarnal RMNA (partial), strain DS! 1189 1ig9 100% 0.0 9%
A)FA344F .1 Halomonas salina mRKA for 165 ribosomal RNA (partiall, strain ATC 1189 1189 100% 0.0 Q9%
01319091 Halomonas sp, AADG 1635 ribosormal RNA aene, partial sequence 1184 1184 100% 0.0 Q9%
F1z37388.1 Halomonas sp. J1SM 077020 165 ribosomal RNA gene, partial sequer 1is0 1180 100% 0.0 9%
AB305214.1 Halornonas sp. 536-1 qene for 165 rRMA, partial sequence 1liz0 1180 100% 0.0 9%
AB305213.1 Halornonas sp, 59-1 gene for 165 rRNA, partial sequence 1180 1180 100% 0.0 9%

Ar_enhIFN25?74D.1I Halomonas halophila partial 1683 rRNA gene, strain DIM 4770
Length=1475

Score = 1189 bhits (1318, Expect = 0.0
Identities = G64/666 (99%), Gaps = 1/666 (0%)
Strand=Flus/Flus

Ar_quEU?BD462.l| Tncultured Halomonas sp. clone EVGNVE 163 ribosomal BENA gene,
partial segquence
Length=1080

Score = 1189 kits (1318), Expect = 0.0
Identities = 664/666 [99%), Gaps = 17666 [(0%)
Strand=Plus/Plus

Ar-embIAM941?44.ll Halomonas halophila partial 165 rRNA gene, strain CCM 3662
Length=1461

Score = 1189 hits (13189, Expect = 0.0
Tdentities = G664/666 (99%), Gaps = 17666 [(0%)
Strand=Plus/Flus

Ar_dbﬁlhBlﬁ?Dﬁl.ll Halomonas sp. 3B J896 gene for 165 rRNA, partial segquence
Length=1460

Soore = 1189 khit= (13212), Expect = 0.0
Identities = G664/666 [(99%), Gaps = 15666 [(0%)
Strand=Plus/Plus

Ar_enhlAJ295145.ll Halomonas salina 163 rRMNA gene, strain FE-11 T
Length=15322

Soore = 1129 kbhits (13182) Expect = 0.0
Identities = EB64/666 [(99%), Gaps = 17666 (0O%)
Strand=rlu=s/SFlus=s

>C-20 907R

GCTATCGGATGAGCCTATGTCGAATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGATCCGTA
GCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAGGCAGCA
GTGGGGAATATTGGACAATGGGCGAAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCG
GGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCTGCAAGAAGGACATCACTCG
CAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGA
ATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAACCTGG

XC



GAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGCGGTGAA
ATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGCTGAGGTG
CGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTAGCC
GTTGGGGTCCTCGAGACCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCT

>C-20 1B M13F 341F

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGGAAAGCAGGGGATCTTCGG
ACCTTGCGCTATCGGATGAGCCTATGTCGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCG
ATCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGA
GGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGG
CCTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCCGCAAGAAGGACAT
CACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTA
ATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCA
ACCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGC
GGTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGCT
GAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGA
CTAGCCGTTGGGGTCCTCGAGACCTTTGTG

>C-20 907R

GCTATCGGATGAGCCTATGTCGAATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGATCCGTA
GCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAGGCAGCA
GTGGGGAATATTGGACAATGGGCGAAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCG
GGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCTGCAAGAAGGACATCACTCG
CAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTTAATCGGA
ATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTCAACCTGG
GAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAGCGGTGAA
ATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGCTGAGGTG
CGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCGACTAGCC
GTTGGGGTCCTCGAGACCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCT

>C-20 1B+M13F+341F+907R

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGGAAAGCAGGGGATCTTCGG
ACCTTGCGCTATCGGATGAGCCTATGTCGAATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCG
ATCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGA
GGCAGCAGTGGGGAATATTGGACAATGGGCGAAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAG
GCCTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCCGCAAGAAGGACA
TCACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTT
AATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTC
AACCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAG
CGGTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGC
TGAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCG
ACTAGCCGTTGGGGTCCTCGAGACCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCT

XCi



>C20 1B+M13F+341F+907R Detaylar

MNumlbher of =Segment pairs = 2 nuber of pairwise comparisons = 1

'+!' means given Sedgment: '—!' means rewverse commp lemsent

Crrar laps Containmencs MNo. of Constraints Supporting COwerlap
EEEEEEEXLEFFXRRAEAT Contiyg L FEEEEEERA AT TR R R RS

CZ0+

CZ0+

DETATILED DISFLAY OF CONTIGS

FEFEREATAFFFFATAAAT COonbig 1 TEEFAAFAAAAAATTARAAS

CZ0+ AGAGTTTGATCATGGC TCAGATTGAACGC TGGCGGCAGGCC TAACACATGCAMAGTCGAGT
Cconsensus AGAGTTTGATCATGGC TCAGATTGAAC G TGO GGCAGECC TAACACATGCAAGTCGAGT
CZ0+ GGARLCGATCC TAGC TTGC TAGGAGGC G TCGAGCGECGEAC GGG TGAGTALTGCATAGGA
consensus GGARACGATCCTAGC TTGC TAGGAGGCGTCGAGCGECGEFACGEETGAGTALATGCATAGGA
CZ0+ ATCTGCCCGGTAGTGGGGGATAAC TTGAGGAALC TC A AGC TAATACCGCATACGCCCCAR
Cconsensus ATCTGCCCGETAGTGG GG GATAAMC TTGAGGARLC TCAAGC TALTACCGCATACGCCCCAR
C20+ GGG EAALGCAGEGGATCTTCGGACC TTGCGC TATCGGATGAGCCTATGTCGGATTLGT
Cz20+ GCTATCGGATGAGCCTATETCGAATTLGT
cConsensus GGG AAAGC A ATC T TCGGACC TTGC U TATCGGATGAGCC TATGTCGAATTAGT
CZ0+ TAGTTGGTGAGG TAATGGC TCACCAMGGCCGCGATCCGTAGC TG TC TGAGAGGATGATC
C20+ TAaGTTGETGAGETAATGGC TCACCAAGGZCGCGATCCGTAGZ TGETC TGAGAGGATGATC
cConsensus TAGTTGGTGAGGTAATGGCTCACCAAGGCCGCGATCCGTAGC TGGTCTGAGAGGATGATC
CZ0+ AGCC A ATC GGG AC TGAGAC A GG CCGARC TCC TACGGGAGGCAGCAGTGGEEAATATT
C20+ AGCCACATCGGGAC TGAGACACGGCCCGALCTCC TACGGGZAGGZAGCZAGTGEGGALATLATT
consensus AGCC A ATC GGG AC TGAGAC A GG CCGARC TCC TACGGGAGGCAGCAGTGGEEAATATT
czo+ GGACAATGGGCGARR GOCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGGGTT
czo+ GGACAATGGGCGARR AGCCTGATCCAGCCATGCCGCGTGTGTGARAGAAGGCCTTCGGGTT
consensus GGACAATGGGCGARR AGCCTGATCCAGC CATGCCGCGTGTGTGARGAAGGCCTTCGGGTT
czo+ GTAARGCACTTTCAGCGAGGAAGARCGC TTGTGGGTTAATACCCCGCAAGAAGGACATCA
czo+ GTAARGCACTTTCAGCGAGGAAGARCGC TTGTGGGTTAATACCC TGCAAGAAGGACATCA
consensus GTAARGCACTTTCAGCGAGGAAGARCGC TTGTGGGTTAATACCCCGCAAGAAGGACATCR
czOo+ CTCGCAGALGAAGC ACCGGC TALC TCCGTGCCAGC AGCCGCGGTARTACGGAGGETGC AL
cCzo+ CTCGCAGALGAAGC ACCGGC TALCTCCGTGCCAGC AGCCGOGGTAATACGGAGGGTGC AR
consensus CTCGCAGALGAAGC ACCGGC TALCTCCGTGCCAGC AGCCGOGGTAATACGGAGGGTGC AR
cCzo+ GCGTTAATCGGAATTACTGGGCGTARAGCGCGCGTAGGCGGCTTGATALGCCGGTTG TG
cCzo+ GCGTTAATCGGAATTACTGGGCGTARAGCGCGCGTAGGCGGCTTGATALGCCGGTTG TG
consensus GCGTTAATCGGAATTACTGGGCGTARAGCGCGCGTAGGCGGCTTGATALGCCGGTTG TG
cCzo+ A LGCCCCGGGCTCAACC TGGGALCGGCATCCGGALC TG TCAGGC TAGAGTGC AGGAGLGS
cCzo+ A LGCCCCGGGCTCAACC TGGGALCGGCATCCGGALC TG TCAGGC TAGAGTGC AGGAGLGS
consensus A LGCCCCGGGCTCARCCTGGGALCGGCATCCGGARC TG TCAGGC TAGAGTGC AGGAGLGS
cCzo+ A LGGTAGALTTCCCGG TG TAGCGGTGALLTGCGTAGAGATCGGGAGGALTACCAGTGGCG
cCzo+ A LGGTAGALTTCCCGG TG TAGCGGTGALLTGCGTAGAGATCGGGAGGALTACCAGTGGCG
consensus A LGGTAGALTTCCCGG TG TAGCGGTGALLTGCGTAGAGATCGGGAGGALTACCAGTGGCG
cCzo+ ALGGCGGCCTTCTGGACTGAC ACTGACGC TGAGG TGO GARAGCGTGGGTAGC ALAC AGGA
cCzo+ ALGGCGGCCTTCTGGACTGAC ACTGACGC TGAGG TGO GARAGCGTGGGTAGC ALAC AGGA
consensus A LGGCGGCCTTCTGGACTGAC ACTGACGC TGAGG TGO GARAGCGTGGGTAGC ALAC AGGR
cCzo+ TTAGATACCCTGGTAGTCC ACGCCGTALLCGATGTCGACTAGCCGTTGGGGTCCTCGAGR
cCzo+ TTAGATACCCTGGTAGTCC ACGCCGTALLCGATGTCGACTAGCCGTTGGGGTCCTCGAGR
consensus TTAGATACCCTGGTAGTCC ACGCCGTALLCGATGTCGACTAGCCGTTIGGGGTCCTCGAGR
cCzo+ CCTTTGTG
cCzo+ CCTTTGTGGOGCAGTTALACGCGATAAGTCGACCGCCT

consensus

CCTTTGTGGCGCAGTTAACGCGATLAGTCGACCGCCT
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Accession | Description Max score \ Total score | Query coverage |_'\E value | Max ident
£1295145.1 Halomonas salina 165 rRNA aene, strain Fa-11 T 349 949 100% 0.0 99%
12434481 Halomaonas salina mRNA for 165 rbosamal RMA (partial), strain DS 249 949 100% 0.0 9%,
£1243447.1 Halomonas salina mRHA for 165 ribosomnal RMA (partial), strain ATC 249 949 100% 0.0 99%
AB16T061.1 Halomanas sp. SB 186 qene for 165 rANA, partial sequence 921 921 6% 0.0 99%,
AP16T063.1 Halomonas sp, 5B 193 gene for 165 rRNA, partial sequence 915 915 6% 0.0 99%
FHz577401  Halomonas halophila partial 165 rRHA qene, strain DSM 4770 210 910 95%, 0.0 99%
F1348438.1 Uncultured Halomonas sp, isolate DGGE qel band ntu90 165 ribosor 06 906 9% 0.0 98%
MR 075054.1  Halornonas alimentaria strain YKI-16 165 ribosornal RM&, partial sed 295 395 100% 0.0 96%
EU308363.1  Halomonas sp. S0B22 2 165 ribosomal RMA gene, partial sequence 892 302 100% 0.0 6%
EU30E362.1  Halomonas sp. S0B22 1 165 ribosomal RMA gene, partial sequence 92 392 100% 0.0 96%

>||_ emb |AJ243448 .1 | Halomwonas salina mBNA for 163 ribosomal BHA [(partial), strain
D3M 5928
Length=1493

Score = 949 hits (1052), Expect = 0.0
Identitie=s = 538/543 (99%), Gaps = Z/543 (0%
Strand=Flus/Flus

>||_ b |ATZ43447 .1 | Halomonas salina mRNA for 163 ribosomal RNA (partial), strain
ATCC 49509
Length=1493

Soore = 949 khits (1052, Expect = 0.0
Identities = 538/543 (99%), Gaps = Z/543 (0%
Strand=FPlus/Flus

>||_ db [AB1E7061.1 | Halomonass sp. 3B J86 gens for 163 rRNA, partial sequence
Length=1460

Socore = 921 bits (10200, Expect = 0.0
Identities = 5Z0/5Z4 (99%), Gaps = Z/5Z4 (0%)
Strand=Flu=s/sFPlus=

>-|'_ dlbg 1AB167063 .11 Halomonss sp. 3B J93 gene for 163 rRNA, partial sequence
Length=1460

Socore = 915 bits (1014) Expect = 0.0
Identities = 5197524 [(99%), Gaps = Z/7/524 (0%)
Strand=FPlus/Plus

>-|r ek |[FHZ57740,1| Halomonas halophila partial 163 rRNA gene, strain D3M 4770
Length=1475

Soore = 910 bits (1008), Expect = 0.0
Identities = 514/518 (99%), Gaps = Z/518 (0%)
Strand=Flus/Plus

>C-20 M13R

CAACGCGAAGAACCTTACCTACTCTTGACATCGAGCGAACTTTCCAGAGATGGATGGGTGCCTTTCGGG
AACGCTCAGACAGGTGCTGCATGGCCGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGTAAC
GAGCGCAACCCTTGTCCCTATTGCCAGCGATTCGGTCGGGAACTCTAGGGAGACTGCCGGTGACAAACC
GGAGGAAGGTGGGGACGACGTCAGGTCATCATGGCCCTTACGAGTAGGGCTACACACGTGCTACAATG
GCCGGTACAATGGGCTGCCATCCCGCGAGGGGGAGCTAATCTCATAAAGCCGGTCTCAGTCCGGATCG
GAGTCTGCAACTCGACTCCGTGAAGTCGGAATCGCTAGTAATCGTGCATCAGAATGGCACGGTGAATA

Xciii



CGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGACTGCACCAGAAGTGGTTAGCCTA
ACTTCGGAGGGCGATCACCACGGTGTGGTTCATGACTGGGGTGAAGTCGTAACAAGGTAACC

>C-20 1B M13F 341F 907R

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGGAAAGCAGGGGATCTTCGG
ACCTTGCGCTATCGGATGAGCCTATGTCGAATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCG
ATCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGA
GGCAGCAGTGGGGAATATTGGACAATGGGCGAAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAG
GCCTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCCGCAAGAAGGACA
TCACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTT
AATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTC
AACCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAG
CGGTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGC
TGAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCG
ACTAGCCGTTGGGGTCCTCGAGACCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCT

>C-20 M13R

CAACGCGAAGAACCTTACCTACTCTTGACATCGAGCGAACTTTCCAGAGATGGATGGGTGCCTTTCGGG
AACGCTCAGACAGGTGCTGCATGGCCGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTCCCGTAAC
GAGCGCAACCCTTGTCCCTATTGCCAGCGATTCGGTCGGGAACTCTAGGGAGACTGCCGGTGACAAACC
GGAGGAAGGTGGGGACGACGTCAGGTCATCATGGCCCTTACGAGTAGGGCTACACACGTGCTACAATG
GCCGGTACAATGGGCTGCCATCCCGCGAGGGGGAGCTAATCTCATAAAGCCGGTCTCAGTCCGGATCG
GAGTCTGCAACTCGACTCCGTGAAGTCGGAATCGCTAGTAATCGTGCATCAGAATGGCACGGTGAATA
CGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGACTGCACCAGAAGTGGTTAGCCTA
ACTTCGGAGGGCGATCACCACGGTGTGGTTCATGACTGGGGTGAAGTCGTAACAAGGTAACC

>C-20 1B+M13F+341F+907R+M13R

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGAAACGA
TCCTAGCTTGCTAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGAATCTGCCCGGTAGTGG
GGGATAACTTGAGGAAACTCAAGCTAATACCGCATACGCCCCAAGGGGGGAAAGCAGGGGATCTTCGG
ACCTTGCGCTATCGGATGAGCCTATGTCGAATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCCGCG
ATCCGTAGCTGGTCTGAGAGGATGATCAGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGA
GGCAGCAGTGGGGAATATTGGACAATGGGCGAAAAGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAG
GCCTTCGGGTTGTAAAGCACTTTCAGCGAGGAAGAACGCTTGTGGGTTAATACCCCGCAAGAAGGACA
TCACTCGCAGAAGAAGCACCGGCTAACTCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAAGCGTT
AATCGGAATTACTGGGCGTAAAGCGCGCGTAGGCGGCTTGATAAGCCGGTTGTGAAAGCCCCGGGCTC
AACCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGCAGGAGAGGAAGGTAGAATTCCCGGTGTAG
CGGTGAAATGCGTAGAGATCGGGAGGAATACCAGTGGCGAAGGCGGCCTTCTGGACTGACACTGACGC
TGAGGTGCGAAAGCGTGGGTAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGTCG
ACTAGCCGTTGGGGTCCTCGAGACCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCTGGGGAGTAC
GGCCGCAAGGTTAAAACTCAAATGAATTGACGGGGGCCCGCCACAAGCGGTGGAGCATGTGGTTTAAT
TCGATGCAACGCGAAGAACCTTACCTACTCTTGACATCGAGCGAACCTTTCCAGAGATGGATGGGTGCC
TTTCGGGAACGCTCAGACAGGTGCTGCATGGCCGTCGTCAGCTCGTGTTGTGAAATGTTGGGTTAAGTC
CCGTAACGAGCGCAACCCTTGTCCCTATTTGCCAGCGATCCGGTCGGGAACTCTAGGGAGACTGCCGGT
GACAAACCGGAGGAAGGTGGGGACGACGTCAGGTCATCATGGGCCCTTACGAGTAGGGCTACACACGT
GCTACAATGGCCGGTACAATGGGCTGCCATCCCGCGAGGGGGAGCTAATCTCATAAAGCCGGTCTCAG
TCCGGATCGGAGTCTGCAACTCGACTCCGTGAAGTCGGAATCGCTAGTAATCGTGCATCAGAATGGCAC
GGTGAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGACTGCACCAGAAGTG
GTTAGCCTAACTTCGGAGGGCGATCACCACGGTGTGGTTCATGACTGGGGTGAAGTCGTAACAAGGTA
ACC

XCiV



C-20 1B+M13F+341F+907R+M13R Detaylar

Munbier of segment pairs = 6; number of pairwise comparisons = 2
1

'+! means given segmwent; !

Crrerlaps

means reverse coplemehnt

Containments No. of Constraints 3upporting Cwerlap

FEFFFFFFFFFFTEAEEEEES chtig ] FEEEEFEEEELSETETEELLLS

CZ01BM13F341F907ER+
CZ0785F+
CZ0M13E+

DETAILED DIZFLAY OF CONTIGS

FTHRFFFFFFFFFFIISISISISISS CDntig ] FEEFFFFEAEASSIAIAEESS

CZ01BM13F341F907R+

COnSensus

CZ201BM13F341F907ER+

COnSensus

CZ01BM13F341F507E+

COnSensus

CZ01BM13F341F507E+

COnSensus

CZ01EM13F341F907R+

COnsSensus

CZ01EM13F341F907R+

COnsSensus

CZ201BM13F341F907VE+

COnsSensus

CZ201BM13F341F907ER+

COnsSenzus

CZ201BM13F341F907ER+

COnsSenzus

AGAGTTTGATCATGGCTCAGATTGAACGCTGGCGGCAGGCCTAACACATGC AAGTCGAGT

AGAGTTTGATCATGGCTCAGATTGALCGCTGGCGECAGGCCTAMCACATGC AAGTCGAGT

GEAALCGATCCTAGCTTGC TAGGAGGCGTCGAGCGGCGGACGGGTGAGTAATGCATAGGA

GEALACGATCCTAGC TTGC TAGGAGGCGTCGAGCGGUGGACGGETGAGTAATGCATAGEA

ATCTGCCCGGTAGTGEGGGATAACTTGAGGAAACTCAAGC TAATACCGCATACGCCCCLA

ATCTGCCCGGTAGTGEGGGATAACTTGAGGAAACTCAAGC TAATACCGCATACGCCCCLA

G EFGALLGC AGGGGATC TTCGGACCTTGCGU TATC GGATGAGCC TATGTCGAATTAGC

GoGGGGALAGC AGGGGATC TTCGGACC TTGCGCTATCGGATGAGCCTATGTCGAATTAGC

TAGTTGGTGAGGTALATGGCTCACCALGGCCGCGATCCGTAGC TGGTC TGAGAGGATGATC

TAGTTGGTGAGGTAATGGC TCACC AAGGCCGUGATCCGTAGC TGGTC TGAGAGGATGATC

AGCCACATCGGGACTGAGACACGGCCCGAACTCCTACGGGAGGCAGCAGTGGGGALTATT

AGCCACATCGGGLACTGAGACLACGGCCCGAACTCCTACGGGAGGC AGC AGTGGGGALTATT

GEACLATGGGCGLAALGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGSCCTTCGHSTT

GEACLATGGGCGL AR LGCCTGATCCAGCCATGCCGCGTGTGTGAAGAAGGCCTTCGHGTT

GTAALGC A TTTCAGC GAGGLAGLACGCTTGTGEGTTAATACCCCGCAAGAAGGACATCA

GTAALGC ACTTTCAGCGAGGLAGLACGCTTGTGEGTTAATACCCCGCAAGAAGGACATCA

CTCGCAGLAGAAGCACCGGCTAAC TCCGTGCCAGCAGCCGCGGTAATACGGAGGGTC AL

CTCGCAGLAGAAGCACCGGCTAAC TCCGTGCCAGCAGCCGCGGTAATACGGAGGGTGCAL

Xcv



CEZ01BM153F321F907R+

ConsSensus

CZO01BMI13F341F907R+

consensus

CEZ01BM153F321F907R+

ConsSensus

CZO01BMI13F341F907R+

consensus

CEZ01BM153F321F907R+
CZ20785F+

Consensus

CZ01BMI13F321F907R+
CZ0735F+

Cconsensus

C207S5F+

consensus

CZ0735F+
CZO0M13R+

consensus

CEZ07S5F+
CZO0M13 R+

Consensus

CZ207S5F+
CEZ0M13R+

Cconsensus

C207S5F+
CZ0M13R+

Consensus

CZO0735F+
CZ0M13R+

ConsSensus

CZ20M13 R+

ConsSensus

CZOM13 R+

Consensus

C20M13R+

ConsSensus

CZ0M13 R+

Consensus

CZOM13 R+

Cconsensus

GCGTTARATCGGAATTACTGGGCGTAALGCGCGCGTAGGCGGCTTGATALGCCGGTTGTGA

GCGTTAATCGGAATTACTGGGCGTAALGCGCGCGTAGGCGGCTTGATALGCCGGTTGTGA

AAGCCCCGEEC TCAMCC TGGGAAC GG ATCCGGRAC TG TCAGECTAGAGTGC AGGLGAGE

AAGCCCCGEGCTCAACCTGGGAACGGCATCCGGAACTGTCAGGCTAGAGTGC AGGAGAGG

AAGETAGAATTCCCGG TG TAGC GG TGARATGCGTAGAGATCGEGAGGALATACCAGTGECG

AAGETAGALTTCCCGG TG TAGC GG TGARLATGC G TAGAGATCGEGAGGALTACCAGTGECG

AAGECGECCTTC TGGAC TGAC A TGACGC TGAGETGCGAALGCGTGEETAGCALAC AGGH

AAGECGGECCTTC TGGACTGAC ACTGACGC TGAGGTGCGAAAGCGTGGETAGCALALC MGG

TTAGATACCCTGGTAGTCCACGCCGTARACGATGTCGACTAGCCGTTGEGETCCTCGAGH
TCGACTAGCCGTTGGGGTCC TCGLGR

TTAGATACCCTGGTAGTCCACGCCGTARACGATGTCGACTAGCCGTTGEGETCCTCGAGH

CCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCT
CCTTTGTGOCGCAGT TAAC GO GATAAGTCGACCGCCTGEGGAGTACGECCGCALGGTTLAL

CCTTTGTGGCGCAGTTAACGCGATAAGTCGACCGCCTGGGGAGTACGGCCGCALGGTTARL

AACTCARAATGARATTGACGGGGGCCCGCCACALGCGETGGAGCATGTGETTTAATTC GATG

AR TCRAATGAATTGACGGGGGCCCGCCACALGCGETGEAGCATGTGETTTAATTCGATG

CAACGCGAAGAACC TTACC TACTC TTGACATCGAGCGAACCTTTCCAGAGATGGATGGGT
CRAC G GA MG  CC TTACC TAC TC TTGACATC GG GAMC - TTTCCAGAGATEGGEATEGET

CAACGCGAAGARACCTTACC TACTC TTGACATCGAGCGAACCTTTCCAGAGATGGATGGGT

GCCTT—CGEEEFAACGC TCAGAC AGS TGS TGCATG G TCETCAGZTCGTGTTGTGAALT G
GCCTTTCGGGALCGC TCAGAC AGGTGC TG ATGGCCGTCGTCAGC TCGTGTTGTGAALTG

GCCTTTCGGGARACGC TCAGACAGGTGCTGCATGGCCGTCGTCAGCTCETGTTGTGAALALTG

T-GEGTTAAGTCCCGTAACGAGCGCALCCCTTGTCCCTATTTGC CAGCGATCCGGETCGGE
TTGEGTTAAGTCCCGTAACGAGCGCALCCCTTGTCCCTATT-GCCAGCGATTCGGETCGGE

TTGEGTTAAGTCCCGTAACGAGCGCALCCCTTGTCCCTATTTGCCAGCGATCCGGETCGGE

AACTCTAGGGAGACTGCCGGTGACALLCCGGAGGGAGGTGGGEACGACGTCAGGTCATCA
AACTCTAGGGAGACTGCCGGTGACAAACCGGAGGAAGGTGGGGACGACGTCAGGTCATCA

AACTCTAGGGAGAC TGCCGGETGAC AL M CGEAGEALGETGEEEACGACETCAGGTCATCH

TEGGCCCTTACGAGTAGGGCTLC
TGG-CCCTTACGAGTAGGGC TACACACGTGC TACAATGGCCGGTACAATGGGCTGCCATC

TGGGCCCTTACGAGTAGGGC TACAC ACGTGCTACALRTGGCCGGTAC AL TGGGCTGCCATC

CCGCGAGGGGGAGC TAATC TCATARAGCCGGTCTCAGTCCGGATCGGAGTCTGCAACTCG

CCGCGAGGEGGAGC TAATC TCATARAGCCGGTCTCAGTCCGEATCGGAGTCTGCALCSTCG

ACTCCGTGAAGTCGGALATCGC TAGTAATCGTGCATCAGALTGGCACGGTGAATACGTTCC

ACTCCGTGAAGTCGGAATCGC TAGTAATCGTGCATCAGAATGGCACGGTGAATACGTTCC

CEGECC TTGTACACACCGCCCGTCACACCATGGGAGTGGACTGCACCAGAAGTGGTTAGC

CGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTGGACTGC ACCAGAAGTGGTTAGC

CTAACTTCGGAGGGCGATCACCACGE TG TGGTTCATGACTGEGGTGALGTCGTALCBALGG

CTAAMCTTCGGAGGGCGATCACCACGE TG TGGTTCATGACTGEGGTGALGTCGTALCBAGG

TRALCC

TAACC

XCVi



C-20 Blast

Color key for alignment scores

Accession | Description Max score | Total score \ Query coverage |_'\E value | Max ident |
A1795145.1 Halomonas salina 165 rRMA qene, strain F3-11 T 2641 2641 9% on 99%,
Al243448,1 Halomeonas salina mRNA for 165 ribosamal RNA (partial), strain DS 2607 2607 Q8% 0.0 99%
81245447 1 Halomonas salina mRNA for 165 ribosormal RNA (partial), strain ATC 2607 2607 98% 0.0 9%,
FMZ57740.1 Halamonas halophila partial 165 rRMA qene, strain DSM 4770 2603 2603 Q5% on 99%,
AM341744 .1 Halomonas halophila partial 165 rRMA qene, strain CCM 3662 2580 2580 Q7% on 99%,
AB1ATO0G1.1 Halomanas sp. SB 136 gene for 165 rRNA, partial sequence 2572 2572 7% 0.0 99%
AB1A7063.1 Halomaonas sp, 5B 193 gene for 165 rRNA, partial sequence 2488 2458 97% 0.0 97%
AJ616910.1 Halomonas organivorans partial 165 rRNA qene, type strain 5-16.1 2479 2479 5% oo 97%
EU308363.1 Halomonas sp, SOR22 2 165 ribosornal RMA gene, partial sequence 2477 2477 Q9% on 97%
EU308362.1 Halomonas sp, S0B22 1 165 ribosomal RMA gene, partial sequence 2477 2477 Q9% on 7%

AF_EHMIAJZQSIQS.II Halomonas salina 163 rRNA gene, strain FE-11 T
Length=1532

Soore = Z641 hiks [(£928), Expect 0.0
Identitie= = 1493/1504 (99%), Gaps = 6/1504 [(0%)
Strand=Flu=s/Flus=s
:>-||_ emb |AT243448 .1 | Halomonas salins wRBNA for 163 ribosomal RHA (partisl), stradin

D3 5928
Length=1493

Score = Z607 kits (Z890) Expect = 0.0
Identities = 1474,/1485 (99%), Gaps = &/1485 [(0%)
Strand=Flus/FPlus

>-|'_ emb |ATZ43447 .1 | Halomonas salinas wRHA for 163 ribosomsl RNA (partisl), strain
ATCS 49509
Tength=1493

Score = Ze07 hits (28907 , Expect = 0.0
Identitie=s = 147471485 (99%), Gaps = 6/1485 (0%)
Strand=FPlus/Flus

>-||_ emb |[FNZ57740.1 | Halomonas halophila partial 165 rRNA genes, strain DSM 4770
Length=1475

Score = Z603 bits (Z2886) Expect = 0.0
Identities = 1470,/1480 [(99%), Gaps = 6/1480 (0%}
Strand=Flus/Flus

Ar-enhlAM94l?44.ll Halomwmonss halophils partial 163 rRNA gene, strain CCM 3662
Length=1461

Score = Z580 hits (2860), Expect = 0.0
Identities = 145771467 (99%), Gaps = &/1467 (0%
Strand=Flus/Flus

Xcevil



40-60 | soe0 =200 |

Accession | Description Max score ‘ Total score | Query coverage |_\E value | Max ident |
AR189301,1 Halobacillus sp. S8-Hb1 qene for 165 rRMA, partial sequence 1003 100% 100% 0.0 909,
F1307959.1 Halobacillus sp, LY0E0 165 ribosornal RNA ggne, partial sequence i 935 100% 0.4 99%
AB4911586.1 Halobacillus sp, GDS5-1 qene for 165 rRNA, partial sequence 985 100% 0.0 93%
EU530645.1 Halobacillus sp, AB11 165 ribosornal RN& qene, partial sequence 935 100% 0.4 99%
4B189298.2  Halobacillus profundi aene for 165 rRM&, partial sequence 985 100% 0.4 99%
AR189304,1 Halobacillus sp. S4-Hbd qene for 165 rRMA, partial sequence 985 100% 0.0 909,
AY351395.1 Halobacillus dabanensis strain D-8 165 ribosomal RNA gene, partial 935 100% 0.4 99%
4B491185.1  Halobacillus sp. DH2-1 qene for 165 rRM&, partial sequence 952 100% 0.0 95%
AB4911831  Halobacillus sp, GDS3-3 gene for 165 rRNA, partial sequence 952 100% 0.4 98%
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Ar_dbﬁ|A3189301.1| Halchacillus sp. SA-Hbl gene for 163 rRNA, partial sequence
Length=1442

Score = 1003 kbhits (1112), Expect = 0.0
Identities = 558/539 [(99%), Gaps = 05559 [(0%)
Strand=Plus/Flus=

blFJQD?QSQ.lI Halokbacillus sp. L¥060 1623 ribosomal RNA gene, partial segquence
Length=1471

Score = 935 bit=s (109Z2) , Expect = 0.0
Identities = 5547559 (99%), Gaps = 07359 (0%)
Strand=Flus/Plus

>-||_ dbg [2B4911286.1] Halokacillus sp. &D35-1 gene for 163 rRNA, partial sequence
Length=1395

Score = 985 bit= (1092, Expect = 0.0
Identitie= = 554,559 [(989%), &Gap=s = 05559 [(0%)
Strand=Flus Flus

bIEU530649.1| Halobacillus sp. AEll 163 rikbosomwal RENA gene, partial seguence
Length=843

Score = 985 bhit=s (10923, Expect = 0.0
Identities = 5547552 (99%), Gaps = 0559 (0%
Strand=Plu=s/Plus

Aridbﬁlﬁﬁlﬂgzgﬂ.zl Halobacillus profundi gene for 163 rRNA, partial seguence
Length=15482

Score = Q85 khit= (1092 . Expect = 0.0

Identities = 554/559 [99%), Gap=s = 0/552 (0%

Strand=Plus/ Plus=

>C-22 1B

GGGGTGACGATCGTGGAACGAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGACCG
GAATAACCCCGGGAAACCGGGGCTAATGCCGGGTAATACCTTTCTTCGCATGAAGGAAGGTTGAAAGA
TGGCTTCTCGCTATCACTTACAGATGGGCCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCA
AGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTC
CTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAAC
GATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAACAGAGCGGTA
CCTTGACGGTACCTAACGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGG
CAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCC
ACGGCTCAACCGT

Xcvilii



C-22 341F

Color key for alignment score:

Accession \ Description | Max score | Total score | Query coverage |_'\E value | Max ident |
£B1893011  Halobacillus sp. SA-Hb1 gene for 165 rRMA, partial sequence 823 823 99% 0.0 95%
F1398554 1 Halobacillus trueperi strain HLSB3 165 ribosomal RNA gene, partial i gzl 99% 0.0 8%
GO169088.1 Halobacillus litoralis strain BLCI 8 165 ribosomal RMA aene, partial : 2 gz0 99% 0.0 8%
GO161979.1 Halobacillus sp. SYMS-2-22-6 165 ribosomal RMA& gene, partial sequ azi 9%, 0.0 Q5%
501619731 Halobacillus sp, Well-1-4-2 163 ribosomnal RMA gene, partial sequen az0 99% 0.0 98%
501316641 Halobacillus yeomieoni strain YCSC3 165 ribosomal RNA aene, part G20 99% 0.0 8%
F1939564 1 Halobacillus sp, HLSBAL 165 ribosornal RNA qene, partial sequence gz0 99% 0.0 8%
AB491188,1 Halobacillus sp. DHZ-1 gene for 165 rRNA, partial sequence azi 9%, 0.0 Q5%
AR491183.1 Halobacillus sp. GD33-3 gene for 165 rRNA, partial sequence azo 99% 0.0 5%
AB491182.1 Halobacillus sp. GDS3-2 gene for 165 rANA, partial sequence az0 99% 0.0 8%
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AF_dbﬁIABISQBDl.ll Halohacillus sp. SA-Hbl gene for 163 rRNA, partial sequence
Length=14432

o.o
0/469 (0O%)

Socore = 823 bits (912), Expect
Identities = 4£4/469 (D83}, Gaps
Strand=Plus/Plus

>.![bIFJ999554.1| Halokacillus trueperi strain HLIE3 163 ribosomsal RNA gene, partial

SEefquence
Length=1557

0.0
0/470 (0%)

Soore = 821 bits (9100, Expect
Identities = 464,/470 [98%), Gaps
Strand=Plus/Plus

Ar_qblGQlﬁgﬂﬂﬂ.ll Halobacillus litoralis strain BLCT 8 163 ribosomal RNA gene,
partial seguence
Length=751

o.o
0 469 [O%)

Score = 820 kit= ([(908) , Expect
Identities = 4863/469 (98%), Gaps
Strand=Plu=s/sPlus

M lgb1eo161979.1] Halobacillus sp. SYMS-2-2Z2-6 165 ribosomal RNA gene, partial
Sequence
Length=716

Score = 820 khits (208), Expect
Identities = 463/462 [98%), Gaps
Strand=FPlus/Flu=

= 0.0
= 054

A48 (0O%)

>C-22 341F

GATCGTAAAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCTTGACGGTACCT
AACGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTGCGG
AATTATTGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTG
GAGGGTCATTGGAAACTGGGGAACTTGAGGACAGAGGAGGAGAGTGGAATTCCACATGTAGCGGTGA
AATGCGTAGATATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTG
CGAAAGCGTGGGTAGCAAACAGGATCAGATACCCTGGTAGTCCACTCCGTAAACGATGAGTGCTAGGT
GTTAGGGGGCTTCCACCCCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGCTAC

>C-22 1B
GGGGTGACGATCGTGGAACGAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGACCG
GAATAACCCCGGGAAACCGGGGCTAATGCCGGGTAATACCTTTCTTCGCATGAAGGAAGGTTGAAAGA
TGGCTTCTCGCTATCACTTACAGATGGGCCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCA
AGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTC

XCiX



CTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAAC
GATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAACAGAGCGGTA
CCTTGACGGTACCTAACGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGG
CAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCC
ACGGCTCAACCGTG

>C-22 341F

GATCGTAAAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCTTGACGGTACCT
AACGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTGCGG
AATTATTGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTG
GAGGGTCATTGGAAACTGGGGAACTTGAGGACAGAGGAGGAGAGTGGAATTCCACATGTAGCGGTGA
AATGCGTAGATATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTG
CGAAAGCGTGGGTAGCAAACAGGATCAGATACCCTGGTAGTCCACTCCGTAAACGATGAGTGCTAGGT
GTTAGGGGGCTTCCACCCCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGGAGCTAC

>C-22 1B 341F

GGGGTGACGATCGTGGAACGAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGACCG
GAATAACCCCGGGAAACCGGGGCTAATGCCGGGTAATACCTTTCTTCGCATGAAGGAAGGTTGAAAGA
TGGCTTCTCGCTATCACTTACAGATGGGCCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCA
AGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTC
CTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAAC
GATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAACAGAGCGGTA
CCTTGACGGTACCTAACGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGG
CAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCC
ACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGAACTTGAGGACAGAGGAGGAGAGTGGAATTCC
ACATGTAGCGGTGAAATGCGTAGATATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTT
TCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAACAGGATCAGATACCCTGGTAGTCCACTCCGTAAA
CGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCT
GGGGAGCTAC



C-22 1B 341F Detaylan

HNuwmber of seoment pairs = Z2; number of pairwise comparisons = 1
'+! means given sSsegment: '—' means reverse complement
Crrer laps Contaimmnents MNo. of Constraints Supporting Cwerlap
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Contig 1 #FFF s raaa T a T na e n s was

CONTIGS
Contig 1 FRFATAARATATAARARANT

GEGETGACGATC G TGGARM GAGCGECGEACGGGTGAGTALCACGTGGGCAARCCTGCCTGT

GEGETGACGATC G TGGARM GAGCGECGEACGGGTGAGTALCACGTGGGCAARCCTGCCTGT

AAGACCGGAATAACCCCGGGAAACCGGGGCTAATGCCGGGTAATACCTTTCTTCGCATGA

AALGACCGGAATAACCCCGGGAAACCGGGGCTAATGCCGGGTAATACCTTTCTTCGCATGA

AGGAAGGTTGAAAGATGGC TTC TCGC TAT CACTTACAGATGGGZCCGCGECGCATTAGCT

AGGAAGGTTGAAAGATGGC TTC TCGC TAT CACTTACAGATGGGZCCGCGECGCATTAGCT

AGTTGETGAGGTAAMC GGCTCACCAMGGCGACGATGCGTAGCCGACC TGAGAGGETGATCG

AGTTGGETGAGGTAACGGCTCACCALGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCG

GCCACACTGEGAC TGAGRC ACGGCCCAGAC TCCTACGEGAGGCAGCAGTAGGGZAATCTTC

GCCACACTGEGAC TGAGRC ACGGCCCAGAC TCCTACGEGAGGCAGCAGTAGGGZAATCTTC

COCALTGGACGALAGTC TGACGGAGCAMCGCCGCGTGAMCGATGAMGGTC TTCGGATCGT
GATCGT

COCAATGGACGAAAGTC TGACGGAGCAACGCCGCGTGAACGATGAAGGTCTTCGGATCGT

AAAGTTCTGTTGT TAGGGAAGAACAMGTACCGTGCGAMCAGAGCGGTACCTTGACGGTAC
BAAAGTTCTGTTGTTAGGGAMGARC ARG TACCGTGCGAMC AGAGCGETACC TTGACGETAC

A aGTTCTGTTGTTAGGGAAGAMC A GTACCGTGCGAAMC AGAGCGGTACCTTGACGGTAC

CTAACGAGGAAGCCCCGGC TAAC TACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCALG
CTAACGAGGAAGCCCCGGC TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCALG

CTAACGAGGAAGCCCCGGC TAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCALG

CGETTGTCCGGAATTATTGGGCGTALAGC GO GCGCAGGCGETTCCTTAAGTC TGATGTGAL
CETTGTGCGGAATTATT GGG GTALAGCGCGCGCAGGCGETTCCTTAAGTC TGATGTGAL

CGTTETCCGGALTTATTGGGCGTALMGCGCGCGCAGGCGETTCC TTALGTC TGATGTGAL

AGCCCACGGCTCAACCGTG
AGCCCACGGCTCAAC CGTGGAGGGTCATTGGAAACTGGGGAACTTGAGGACAGAGGAGGL

AGCCCACGGCTCAAC CGTGGAGGGTCATTGGAAACTGGGGAACTTGAGGACAGAGGAGGL

GAGTGGAATTCCAC ATGTAGC GG TGALATGCGTAGATATGTGGAGGALACACCAGTGGCGA

GAGTGGAATTCCACATGTAGCGETGAAATGCGTAGATATGTGGAGGAACACCAGTGGCGA

AGGCGALCTCTCTGGTC TG TTTC TGACGC TGAGGTGCGALAGCGTGGETAGC A AC AGGAT

AGGCGACTCTCTGGTC TG TTTCTGACGC TGAGGTGCGALAGCGTGGGTAGCALACAGEAT

CARGATACCC TGGTAGTC CAC TCCG TALACGATGAGTGC TAGG TG T TAGHGGGCTTCCACT

CAGATACCCTGGTAGTCCACTCCGTALACGATGAGTGC TAGGTGTTAGGGGGCTTCCACC

CCTTAGTGC TGALGTTAACGCATTAAGC ACTCCGCCTGGEEAGCTAC

CCTTAGTGC TGAAGTTAACGC ATTARGC ACTCCGCCTGGEGAGCTAC



C-22 907R

Coler key for alignment scores
<40 4080 80200 >=200

| |
o 100 200 300 400 500 600 700

Accession Description ‘ s ‘ Total HLERY ‘_\ £ ‘ _Hax
score score coverage value ident

AB189301.1 Halcbacillus sp. SA-Hb1 gene for 165 rRNA, partial sequence 1265 1265 100% 0.0 9995,
AB189298.2 Halobacillus profundi gene for 165 rRNA, partial sequence 1256 1256 100% 0.0 ggeg
F1587216.1 Halobacillus sp. NY-15 165 ribosomal RNA gene, partial sequence 1252 1252 99% 0.0 99%
EUB68845.1 Halobacillus sp. 5105-2 165 ribosomal RNA aene, partial sequence 1252 1252 99% 0.0 59%
EU746427.1 Bacillus sp. B-22 165 ribosomal RMA gene, partial sequence 1252 1252 99% 0.0 59%
EU624433.1 Halobacillus trueperi strain 56-09 165 ribosomal RMA gene, partial ¢ 1252 1252 59%; 0.0 99%
EUEE1812.1 Bacillus sp. B-1(2008) 165 ribosomal RNA gene, partial sequence 1252 1252 Qge, 0.0 ggeg
EU661807.1 Bacillus sp. B-17 165 ribosomal RMA gene, partial sequence 1252 1252 99% 0.0 99%
EU0703%4.1  Halobacillus sp. B55Ydz-zz 165 ribosomal RNA aene, partial sequen | 1252 1252 99% 0.0 99%
EU305735.1 Bacillus sp. GN-6 165 ribosomal RNA aene, partial sequence 1252 1252 99% 0.0 59%
AF-db; AR186301.1 Halobacillu=s =sp. SA-Hb]l gene for 165 rBMA, partial sequence
Length=1442

Score = 1285 kbit=s (1402), Expect = 0.0

Identities = T0S9/713 (99%), Gaps = 1/713 (0%)

Strand=FPlus=s/Flus

Cldby InB180298.2 Halockacillus profundi gene for 165 xRMA, partial sequence

Length=1548

Score = 1256 kit
Identities = 707
Strand=Flu=s/Flus=s

g

5105-2 165 rikosomal EML gene, partial seguence

Score = 1252 kits (13EE), Expect = 0.0

Identities = 705/711 (88%), Gaps = ST11 (0%)

Strand=Flus/FPlus

Mgk EU746427.1 Bacillus sp. B-22 165 rikosomal BRNA gene, partial seguence
ength=1280

Score = 1252 kbits (138E8), Expect = 0.0

Identities = T705/711 (99%), Gaps = 1,/711 (0%)

Strand=Flus/FPlus

>C-22 907R

TCTTCGCATGAAGGAAGGTTGAAAGATGGCTTCTCGCTATCACTTACAGATGGGCCCGCGGCGCATTAG
CTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACA
CTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAA
GTCTGACGGAGCAACGCCGCGTGAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTAGGGAAGA
ACAAGTACCGTGCGAACAGAGCGGTACCTTGACGGTACCTAACGAGGAAGCCCCGGCTAACTACGTGC
CAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGC
GGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGAACTTG
AGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGGAACACCA

cii



GTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAACAGGATT
AGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCTTAGTGCT
GAAGTTAACGCATTAAGCACTCTGCCTGGGGA

>C-22 1B 341F

GGGGTGACGATCGTGGAACGAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGACCG
GAATAACCCCGGGAAACCGGGGCTAATGCCGGGTAATACCTTTCTTCGCATGAAGGAAGGTTGAAAGA
TGGCTTCTCGCTATCACTTACAGATGGGCCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCA
AGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTC
CTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAAC
GATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAACAGAGCGGTA
CCTTGACGGTACCTAACGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGG
CAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCC
ACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGAACTTGAGGACAGAGGAGGAGAGTGGAATTCC
ACATGTAGCGGTGAAATGCGTAGATATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTT
TCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAACAGGATCAGATACCCTGGTAGTCCACTCCGTAAA
CGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCT
GGGGAGCTAC

>C-22 907R

TCTTCGCATGAAGGAAGGTTGAAAGATGGCTTCTCGCTATCACTTACAGATGGGCCCGCGGCGCATTAG
CTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACA
CTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAA
GTCTGACGGAGCAACGCCGCGTGAACGATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTAGGGAAGA
ACAAGTACCGTGCGAACAGAGCGGTACCTTGACGGTACCTAACGAGGAAGCCCCGGCTAACTACGTGC
CAGCAGCCGCGGTAATACGTAGGGGGCAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGC
GGTTCCTTAAGTCTGATGTGAAAGCCCACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGAACTTG
AGGACAGAAGAGGAGAGTGGAATTCCACGTGTAGCGGTGAAATGCGTAGATATGTGGAGGAACACCA
GTGGCGAAGGCGACTCTCTGGTCTGTTTCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAACAGGATT
AGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCTTAGTGCT
GAAGTTAACGCATTAAGCACTCTGCCTGGGGA

>C-22 1B+341F+907R

GGGGTGACGATCGTGGAACGAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGACCG
GAATAACCCCGGGAAACCGGGGCTAATGCCGGGTAATACCTTTCTTCGCATGAAGGAAGGTTGAAAGA
TGGCTTCTCGCTATCACTTACAGATGGGCCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCA
AGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTC
CTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAAC
GATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAACAGAGCGGTA
CCTTGACGGTACCTAACGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGG
CAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCC
ACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGAACTTGAGGACAGAAGAGGAGAGTGGAATTCC
ACATGTAGCGGTGAAATGCGTAGATATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTT
TCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAACAGGATCAGATACCCTGGTAGTCCACGCCGTAAA
CGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCT
GGGGAGCTAC

ciii
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Mummber of secment pairs = Z; nuwmber of pairwise comparisons = 1
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COMTIGS

Contig 1 #FEEaarraaarnaanraasts

GEEGTEACGATCGTGGAACGAGCGGCGEFACGEGETGAGTAAC ACGTGGGFCAMCCTGCCTET

GEGETGACGATCGTGGAACGAGCGGCGGACGGETGAGTAACACGTGGGCAACCTGCCITET

ARG AC GG AL T AACC GGG AAACCGOGGCTAATGCC GGG TAATACCTTTCTTCGCATGA
TCTTCHFCATGL

ARGACCGGALATAACCCCGGGAAACCGGGGCTAATGCCGGGTAATACCTTTCTTCGCATGA

AGEAAGGTTGAAAGATGGCTTC TCGC TATCACTTACAGATGGGCCCGCGFCGCATTAGCT
A GAAGGTTGAAAGATGGC T TC TCGC TATCACTTACAGATGGGCCCGCGECGCATTAGCT

AGGAAGGTTGAAAGATGGCTTC TCGC TATCACTTACAGATGGGCCCGCGEFCGCATTAGCT

AGTTGGTGAGGTAACGGC TCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGETGATCG
AGTTGGTGAGGTAAC GG TCACCAMGGCGACGATGCGTAGCCGACCTGAGAGGETGATCG

AGTTGGTGAGGTALMC GGC TCACCAMNGGCGACGATGCGTAGCCGACC TGAGAGGETGATCG

GCCACACTGGGACTGAGACACGGCCCAGACTCC TACGGGAGGCAGCAGTAGGGAATCTTC
GCCAC AC TGGGAC TGAGAC ACGGCCCAGACTCC TACGGGAGGCAGC AGTAGGGALTCTTS

GCCACACTGGGACTGAGACACGGCCCAGACTCC TACGGGAGGCAGCAGTAGGGAATCTTC

G AR T GGACGAALRGTC TGACGGAGC AMCGCCGCGTGAACGATGAAGGTC TTCGGATCGT
CGCAATGGACGAAAGTC TGACGGAGCAACGCCGCGTGAACGATGAAGGTC TTCGGATCGT

CGCARTGGACGAALRGTC TGACGGAGC AMCGCCGCGTGAACGATGAAGGTC TTCGGATCGT

AL G TTC TG TT G T TAGGGA LG A A C A G TACCGTGCGAAC AGAGC GG TACC TTGACGSTAC
AAAGTTC TG T TG T TAGGGALAGALC ARGTACCGTGCGAACAGAGCGGTACC TTGACGGTAC

AL ARG TTCTGTTGTTAGGGALAGALC A AGTACCGTGCGAMC AGAGCGGTACC TTGACGGTAC

CTAACGAGGAAGCCCCGGCTAACTACG TGCCAGCAGCCGCGGTAATACGTAGGGGGCALG
CTAMC GAGGAAGC OGS TA LT TAC G TGO CAGCAGC OGO GG TAATACGTAGEGGGCALG

CTAACGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCALG

CoOTTGTCCGGAATTATTGGGCGTAALGCGCGCGCAGGCGEGTTCCTTAAGTC TGATGTGAL
CETTGTCCGGALTTATTGGGCGTALAGCGCGCGCAGGCGSTTCCTTAAGTC TGATGTGLA

COTTETCCGEAAT TATTGGGC G TAAAGCGCGCGCAGGCGETTCCTTAAGTC TGATGTGAL

AGCCCACGGC TCAAMCCGTGGAGGGTCATTGGAALC TGGGGAACTTGAGGACAGAGGAGGA
AGCCCACGGCTCAACCGTGGAGGGTCATTGGALACTGGGGAACTTGAGGACAGAAGAGGA

AGCCCACGGECTCAAC OGS TGGAGGETCATTGGAAAC TGGGGAALCTTGAGGACAGAMLGAGSGH

GAGTGGAATTCC AC ATG TAGC GG TGAAATGCGTAGATATSTGGAGGAACACC AGTGGCGA
GAGTGGAATTCCACG TG TAGC GG TGAAATGCGTAGATATGTGGAGGAACACCAGTGGCGA

GAGTGGARTTCC AC A TG TAGC GG TGALATGCGTAGATATGTGGAGGAACACC AGTGGCGA

AGGCGACTCTCTGGTC TG TTTC TGACGC TGAGG TGO GALAGOGTGGGTAGCAAACAGGAT
AGGCGACTCTCTGGTC TG TTTC TGACGC TGAGGTGCGALAGCGTGGGTAGCALAC AGGLT

AGGCGACTCTCTGGTC TG TTTC TGACGC TGAGG TGO GALAGCGTGGGTAGCAAACAGGAT

CAGATACCC TGO TAGTCCACTCC G TAAACGATGAGTGC TAGG TG TTAGGEFGCTTCCACT
TAGATACCCTGGTAGTCCACGCCGTAAACGATGAGTGC TAGG TG TTAGGGGGCTTCCACT

CAGATACCCTGGTAGTCCACGCCGTARACGATGAGTGC TAGGTGTTAGGGGGC T TCCACT

CCTTAGTGC TGAAGTTAMM GCATTAMGC ACTCCGCCTGGEGEAGC TAC
CCTTAGTGCTGAAGT TAACGCAT TAAGCACTC TGCCTGEGGA

CCTTAGTGC TGAAGTTAACGC AT TAAGC ACTCCGCC TGGGGAGC TAC

Civ



C-22 M13R

<40

Color key for alignment scores
4950 E

89200 >=200

Rt e sk s | Max Total Query |_\ E | Max

score score coverage walue ident
Halobacillus profundi gene for 165 rRNA, partial sequence 715 715 100% 0.0 97%
Halobacillus sp. SA-Hb1 gene for 165 rRNA, partial sequence 15 715 93% 0.0 99%
Halobacillus sp. YIM C825 165 ribosomal RNA gene, partial sequenc 713 100% 0.0 97%
Halobacillus sp. NT M43 gene for 165 rRNA, partial sequence 713 100% 0.0 97%
Halobacillus yeomisoni 165 ribosomal RNA gene, partial sequence 713 100% 0.0 97%
Halobacillus trueperi strain 1100 165 ribosomal RMNA gene, partial se 711 100% 0.0 97%
Halobacillus karaiiensis partial 165 rRNA gene, type strain DSM 149 711 100% 0.0 97%
Halobacillus sp. MOLA 434 partial 165 rRNA gene, culture collection 710 100% 0.0 97%
Halobacillus puertoriconensis strain M510 165 ribosomal RNA gene, 710 100% 0.0 97%
Halobacillus sp. CNJS31 PLO4 165 ribosemal RNA gene, partial sequ 705 706 100% 0.0 97%
IMidk+ 1z8189238.2 Halobacillus profundi gene for 165 rBEMA, partial segquence
Length=1548
Score = 715 bkits (792), Expect = 0.0
Identities — 416/425 (97%), Gaps = 3/425 (0%)
Strand=Plus/Minus
Ar.db— L2l189301.1 Halobacillu=s sp Sa—Hb]l gene for 165 rRMA, partial seguence
Length=1442
Score = 715 kbits (782}, Expect = 0.0
Identities = 398/389 (99%), Gaps = 0399 (0%)
_

H

ibosomal EMAE gene, partial segquence
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I100 165 ribosomal EBNA gene, partial

Score = 711 bits (TEE8), Expect = 0.0
Identities = 415/425 (97%), Gaps = 3/425 (0%)
Strand=FPlus/Minus

>C-22 M13R

ACGATCCGAAGACCTTCATCGTTCACGCGGCGTTGCTCCGTCAGACTTTCGTCCATTGCGGAAGATTCC
CTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTC
GGCTACGCATCGTCGCCTTGGTGAGCCGTTACCTCACCAACTAGCTAATGCGCCGCGGGCCCATCTGTA
AGTGATAGCGAGAAGCCATCTTTCAACCTTCCTTCATGCGAAGAAAGGTATTACCCGGCATTAGCCCCG
GTTTCCCGGGGTTATTCCGGTCTTACAGGCAGGTTGCCCACGTGTTACTCACCCGTCCGCCGCTCGTTCC
ACGATCGTCACCCCCGAAGGGGATCCGCTCGCTTCCCGCGCTCGACTTGCATGTATTAGGCACAACCGC
CAGCGTTCGT

>C-22 1B+341F+907R
GGGGTGACGATCGTGGAACGAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGACCG
GAATAACCCCGGGAAACCGGGGCTAATGCCGGGTAATACCTTTCTTCGCATGAAGGAAGGTTGAAAGA
TGGCTTCTCGCTATCACTTACAGATGGGCCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCA
AGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTC

cv



CTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAAC
GATGAAGGTCTTCGGATCGTAAAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAACAGAGCGGTA
CCTTGACGGTACCTAACGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGG
CAAGCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCC
ACGGCTCAACCGTGGAGGGTCATTGGAAACTGGGGAACTTGAGGACAGAAGAGGAGAGTGGAATTCC
ACATGTAGCGGTGAAATGCGTAGATATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTT
TCTGACGCTGAGGTGCGAAAGCGTGGGTAGCAAACAGGATCAGATACCCTGGTAGTCCACGCCGTAAA
CGATGAGTGCTAGGTGTTAGGGGGCTTCCACCCCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCT
GGGGAGCTAC

>C-22 M13R

ACGATCCGAAGACCTTCATCGTTCACGCGGCGTTGCTCCGTCAGACTTTCGTCCATTGCGGAAGATTCC
CTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTC
GGCTACGCATCGTCGCCTTGGTGAGCCGTTACCTCACCAACTAGCTAATGCGCCGCGGGCCCATCTGTA
AGTGATAGCGAGAAGCCATCTTTCAACCTTCCTTCATGCGAAGAAAGGTATTACCCGGCATTAGCCCCG
GTTTCCCGGGGTTATTCCGGTCTTACAGGCAGGTTGCCCACGTGTTACTCACCCGTCCGCCGCTCGTTCC
ACGATCGTCACCCCCGAAGGGGATCCGCTCGCTTCCCGCGCTCGACTTGCATGTATTAGGCACAACCGC
CAGCGTTCGT

>C-22 1B+341F+907R+M13R

ACGAACGCTGGCGGTTGTGCCTAATACATGCAAGTCGAGCGCGGGAAGCGAGCGGATCCCCTTCGGGG
GTGACGATCGTGGAACGAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGACCGGAAT
AACCCCGGGAAACCGGGGCTAATGCCGGGTAATACCTTTCTTCGCATGAAGGAAGGTTGAAAGATGGC
TTCTCGCTATCACTTACAGATGGGCCCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGC
GACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTAC
GGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAACGAT
GAAGGTCTTCGGATCGTAAAGTTCTGTTGTTAGGGAAGAACAAGTACCGTGCGAACAGAGCGGTACCT
TGACGGTACCTAACGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGGGCAA
GCGTTGTCCGGAATTATTGGGCGTAAAGCGCGCGCAGGCGGTTCCTTAAGTCTGATGTGAAAGCCCACG
GCTCAACCGTGGAGGGTCATTGGAAACTGGGGAACTTGAGGACAGAAGAGGAGAGTGGAATTCCACAT
GTAGCGGTGAAATGCGTAGATATGTGGAGGAACACCAGTGGCGAAGGCGACTCTCTGGTCTGTTTCTG
ACGCTGAGGTGCGAAAGCGTGGGTAGCAAACAGGATCAGATACCCTGGTAGTCCACGCCGTAAACGAT
GAGTGCTAGGTGTTAGGGGGCTTCCACCCCTTAGTGCTGAAGTTAACGCATTAAGCACTCCGCCTGGGG
AGCTAC

cvi
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COMTIGS
Contig 1 FFETE XX XXX ETT TR AR ST

ACGAACGCTGGC GG TTGTGCC TAATACATGCAAGTCGAGCGCGGGAAGIGAGCGGATCCC

ACGAACGCTGGC GG TTG TG CC TAATACATGCAAGTCGAGCGCGGGAAGIGAGCGGATCCC

CTTCGGEGETGACGATCGTGGALC GAGCISGCGGACGEGGTGAGTAACACSTGGGCAACCTG
GGG TGACGATC G TGGALC GAGCGGCGGACGGETGAGTAACACGTGGGC AR TG

CTTCGGEGETGACGATCGTGGALC GAGCISGCGGACGEGGTGAGTAACACSTGGGCAACCTG

CCTGTALGACCGGRAATAACCCCGGGEAL M C GGG TARTGCC GGG TALATACCTTTCTTCS
CCTGTAAGACCGGAATAACCCCGGGAAACCGGGGCTAATGCCGGGTAATACCTTTCTTCS

CCTGTAAGACCGGAATAACCCCGGGAAACCGGGGC TALRTGCCGGGTAATACCTTTCTTCG

CATGAAGGAAGGTTGAAAGATGGC TTC TCGCTATCACTTACAGATGGGICCGCGECGCAT
CATGAAGGAAGGTTGARAGATGGC TTC TCGCTATCACTTACAGATGGGZCCGCGGCGCAT

CATGAAGGAAGGTTGARAGATGGC TTC TCGCTATCACTTACAGATGGGZCCGCGGCGCAT

TAGCTAGTTGGTGAGGTAACGGC TCACCAMAGGCGACGATGCGTAGCCGACC TGAGAGGGT
TAGCTAGTTGGTGAGGTAACGGC TCACCALGGCGACGATGCGTAGCCGACC TGAGAGGGT

TAGCTAGTTGGTGAGGTAM GGCTCACCAMGGCGACGATGCGTAGCCGACC TGAGLGGGET

GATCGGCCACACTGGGAC TGAGAC ACGGCCCAGACTCC TACGGGAGGCAGC AGTAGGGLL
GATCGGCCACACTSGGACTGAGACACGECCCAGACTCC TACGGGAGGCAGCAGTAGGGAL

GATCGGCCACACTSEGACTGAGACACGGCCCAGACTCC TACGGGAGGCAGSCAGTAGGGAL

TCTTCCGCAATGGACGRAAAGTC TGACGGAGCAACGCCGCGTGAACGATGAAGGTCTTCGS
TCTTCCGCAATGGACGAA MG TC TGACGGAGCAACGCCGCGTGARCGATGALGGTCTTCGS

TCTTCCGCAATGGACGRAAAGTC TGACGGAGCAACGCCGCGTGAACGATGAAGGTCTTCGS

ALTCGT
ATCGTALAGTTC TG TTGTTAGGGAAGARCAMGTACCGTGCGARMZ AGAGCGETACCTTGAC

ATCGTALAGTTC TG TTGTTAGGGAAGARCAMGTACCGTGCGARMZ AGAGCGETACCTTGAC

GETACCTAMCGAGGALGCCCCGGC TAM TACGTGCCAGCAGCCGCGGTAARTACGTAGEGG

GGTACCTAAC GAGGALGCCCCGGC TAACTACGTGCCAGCAGCCGCGGTALATACGTAGGGE

GCAAGCGTTGTCCGGAATTATTGGGCGTAR MG GCGCGCAGGCGETTCC TTARGTC TGAT

GUAAGCGTTGTCCGGAATTATTGGGC G TAAAGCGCGCGCAGEC GG TTCCTTAAGTCTGAT

GTGAAMGCCCACGGCTCARCCGTGGAGGGTCATTGGALAC TGGGGAACTTGAGGACAGRL

GTGAAMGCCCACGGCTCARCCGTGGAGGGTCATTGGALAC TGGGGAACTTGAGGACAGRL

GAGGAGAGTGGAATTCCACATGTAGCGETGAAATGCGTAGATATGTGGAGGAACACCAGT

GAGGAGAGTGGALATTCCACATGTAGCGGTGAALTGCGTAGATATGTGGAGGALC ACCAGT

GECGAMGGCGACTC TCTGETC TG TTTC TGACGC TGAGGTGCGAAAGCGTGEGTAGCALLC

GECGAMGGCGACTC TCTGETC TG TTTC TGACGC TGAGGTGCGAAAGCGTGEGTAGCALLC

AGGATCAGATACCC TGS TAGTCCACGCCGTALAMC GATGAGTGC TAGGTGTTAGGGGGCTT

AGGATCAGATACCC TGS TAGTCCACGCCGTAAMC GATGAGTGC TAGGTGTTAGGGSGCTT

CCACCCCTTAG TGO TGARMGTTAACGCATTAAGC ACTC CGCCTEGGGAGCTAC

CCACCCCTTAG TGO TGARMGTTAACGCATTAAGC ACTC CGCCTEGGGAGCTAC



C-22 1B 341F 907R M13R

Color key for alignment scores
Accession ‘ Description ‘ IHIZE: Total Query 'y = ‘ _Max
sCore sCore COVErage value ident
AB189301.1  Halobacillus sp. SA-Hb1 gene for 165 rRNA, partial sequence 1541 1541 6% 0.0 99%
F1999561.1 Halobacillus sp. HLSB41 165 ribosornal RMA gene, partial sequence . 1539 1539 29, 0.0 95%
4B189298.2  Halobacillus profundi aene for 165 rRNA, partial sequence 1537 1537 99% 0.0 95%
AvEa1246.1 Halobacillus yeomieani 165 ribosomal RNA qene, partial sequence 1535 1535 9% 0.0 95%
004457991 Halobacillus sp, CHI931 PLO4 163 ribosomal RNA qene, partial sequ . 1528 1528 9%, 0.0 98%
A4B167045.1  Halobacillus sp. NT M143 gene for 165 rRNA, partial sequence 1528 1526 99% 0.0 95%
®045558 .1 H.litaralis 165 rRMA qene 1528 15258 Q9% 0.0 5%
AR167023.1  Halobacillus sp. NT N104 gene for 165 rRNA, partial sequence 1526 1526 99% 0.0 98%

>||— kb |AB189301.1| Halobacillus sp. SA-Hbl gene for 163 rBNA, partial sequence
Length=1442

Score = 1541 bits (1708), Expect = 0.0
Identities = BS59/862 (99%), Gaps = 07862 [0%)
Strand=Plus/Plus

>.!b|FJ999561.1| Halobacillus sp. HLEEB41 163 ribosomwsl ENA gene, partial sequence
Length=1424

Score = 1538 bhits (1706), Expect = 0.0
Identities = 875/888 [(98%), Gaps = 1/B88 (0%
Strand=Flus/Flus

>||_ dbq [AB1E92098.2| Halchacillus profundi gene for 163 rRNA, partial sequence
Length=1544

Score = 1537 hits (1704), Expect = 0.0
Identities = B876/688 (98%), Gaps = 3/888 (0%)
Strand=plus/Plus

blAYBBlHE.lI Halobacillus yeowjeoni 165 ribosomsl RNA gene, partial sequence
Length=1522

Seore = 1535 bits (1702), Expect = 0.0

Identities = 874/888 (98%), caps = 1/888 (0%
Strand=PFluz/Flus

cviii



EK-3

Izolatlarin Yag Asit Sonuclar

E095254.45A [1] 25 MAYIS 2009 ARMAGAN
Volume: DATA ~ File: E09525445A  Seq Counter: | ID Number: |
Type: Calib Bottle; | Method: TSBAS0
Cmated 5/25;‘2009 10 4I 2 AM
RT Response Arfit  RFact  ECL Peak Name Percent Comment] Comment2
1943 36858?8' 004 -~ 7035 SOLVENT PEAK e 2 MAN IESPONSE
Ty w0 e 1 PR Pl BT
L2229 N 005 e 7699 R, o e S
28 W5 00 e M -
2967 40064 0024 1271 9000 90 L
3488 BASST 0027 1198 10000 100 | 1071 Peskmaich 0012
AT 35006 = 1050 e < i ESOASE
CANB] W6 008 T136 10000 11D " 538 Peak match 0.0013
43557 IBR0T 00 1H2T 1LISS 10020H C 224 Peak match 4 0059
CAB0N RS 0630 112 11421 10030H | 105 Peak match 00026
SIS 9 00m2 1083| 12000 120 1073 Peak match -0.0032 Pafl
6341 49141 003 10| 13000 130 539, Peakmatch 00026
T 10689 0040 1.000| 14.000° 140 1075 | Peak match 40,0038
0208 40T 0041 0969 15000 159 e Pesk match 4.0013
06 2U6l 002 096 1S203 14020H 218 Peskmutch 0004
10016 1028 0045 0955 | 15489 Sum In Feature 2 103 Peakmatch 0.0012 14:0 30H/16:1 1801
L O971] 10748 04 02| 16000 169 1070 | Peak mateh -0 023
D8 S0 0MS 0920 17000 179 538 Peak mateh 00001
13108 2371 008 0916 17234 16020H 217 Peak match -0.0012
| l448] 103067 0050 0902 18000 189 1078 Peak match -0.0022
6178] 5195 OOB 08887 19000 199 536 Pesk mateh 00001
U6 D900l e 1932 e min reSpoNE
17884 116%7 0046 0870 20000 200 1075
e 1008 = = e SummedFestwe] 103 120ALDE? urknown 10928
- e - T - 1611S0VM4030H  14030H161 1801
Total Response: 946424 Total Named: 945861
Percent Named: 99.94% Total Amount; 996810
Profile Comment: Good peak matching, Peak position matching error (RMS) is 0.0025.
Matches:
Library Sim Index  Entry Name
TSBAS0 5.00 0.998  MIDI Calibration Mix |

cix
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E09525445A 1] 25 MAYIS 2009 ARMAGAN

Volume: DATA  File: E095254454  Seq Counter; 2 D Number; |
Type: Calib Bottle: | Method: TSBAS0
Created: 5/25/2009 11:04:23 AM
Sample ID: 25 MAYIS 2009 ARMAGAN
RT Response ArHt  RFact  ECL Peak Name Percent Comment]
1819 4260E+8 002 . 7050 SOLVENTPEAK e ST
208 1130) 0026 - 1581 S
L4138 008 7206, o <
2R M 006 -~ 17 e <
2501 4 0,0,311 o B, oe | IO FCSPONSC
a0 ATiB|om3| 12 o090 TSk ,
3 s2( 0025 LIS 100007100 T 1068 Peskmaich 0013
T35 S6[ 008~ 1090 g
3N 008 119 1100 10 §32 Pesk match 00022
4112 283 008 1111 11184 10020H 225 Pesk match -0 0043
43% 1052 000 109 11420 10030H 108 Peak mateh 00022
4887110510 0031 1073 12000 120 1073 Peak match 00008
6O T8 00M L0 13000 130 §37 Peak match 00021
7400 11758 003% 1012 14000 140 1077 Peak match 00012
808 M6 00K 01 1500 150 e Peak match 00001
G368 4531 D41 0987 15202 14020H 219 Peak match 0.0027
0742 1204 004 0981 15488 SumIn Feature2 110 Peak mateh -0.001 |
1058|1299 000 0971 16000 160 * 1075 Peak match 0.0008
10767 B0 000 e 16001 e <0 eSpOnSe
23006938 0S| 08801 17000 170 SA1 Peak match 0.0008
2710255 G046 0944 11233 16020H 221 Peak match .0003
A0H] 12760 046 0923 [80m0 180 1066 Peak match 0.0012
ST 65175 0046 0486 19000 190 523 Peak match 0.0002
17478 143823 0050 0838 20000 200 1091
ool ] e e e Summed Featre 110 120ALDE?
| - e 16:1 1501140 30H
Total Response: 1102820 Total Named: 1102075

Percent Named: 99.93%
Profile Comment: Good peak matching. Peak position matching error (RMS) is 0.0019.

Matches:
Library
TSBAS0 5.00

Total Amount; 1164844

Sim Index Entry Name
0997  MIDI Calibration Mix |

CcX

140 30HA61 1501

unknown 10928
14 30H/16:1 1501

Page 1
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E093254.45A [1410] C12 Page |
Volume: DATA ~ File: E09525445A  Seq Counter: 3 1D Number: 1410
Type: Samp Bottle: 2 Method: TSBASD
Created: 5252009 11:29:08 AM
Sample 1D: C12
RT Response AvHt RFact  ECL Poak Name Percent Comment] (omment?
0143, xsn 008 e 360 <AL
078G 00 - 480 e <
096 W0 - S e <mint
, l238‘ e - 5877 s < 1t
1719 39966t 0026 - 6849 SOLVENTPEAK e <L
1969 765|005 e 131 e < %
M mloms - I > - -
20 W0 - 8T SR 1
268 #0000 e R0 e <
469 S 00w LR -
S48 AW 00 10 (24 wmloown 244 065 ECLiviaes 00W
I ] o e P TSR e s
1] 0 008 - 13T -
BO| S 0038 1002 14431 1511506 888 ECL devines 0,009

8l99i 43]97 0038

Loop

14521 151 ANTEISO A

74 ECL dviates .06
083 ECLdevites 0009
69 ECL devites 003
376 ECL devis 0013

458 ECL devintes 0,007

376 161 wishS iso 2011

16:1 whe/15 iso 20H

150150 20H/16:1w7e

Reference ECL Shift: 0.000  Number Reference Peaks: 0

BE|  SSATOMB 0S| I4B2 151wk

9661 6 0D 03B 1S40 1611806

10278 257 0041 0995 15809 SumloFennee
U346 1601008 -~ 16MI
CTIS03] 1039 003 09D 16833 17 ANTEISO A

BIB] WY 000~ 1800 &
10604, 226 009 e 10488

el WU e el Summod Futre
ECL Deviation: 0009
Total Response: 74589 Total Named: 67250
Percent Named: 90.16% Total Amount; 66761
***No Matches found in TSBASO

cxi



E09525445A [1411] CI13 Page |
Volume: DATA File: E095254.45A  Seq Counter. 4 [D Number: 1411

Type: Samp Bottle: 3 Method: TSBAS(
Created: 5252009 11:53:58 AM
Sample ID: C13
RT Respomse ArMit  RFact  ECL Peak Name Percent Comment] Comment2
0931 §13 04§ e 5256 e < T
645 4317E'8 004  ww 6696 SOLVENTPEAK e <minT
1885 868 005 - 7IM ~e <N
208 41 0037 - 7488 e <1
M 4B 008 e 1M e < 11
2500 687 0036 w842 e <mintt |
L7 W8 0065 1262 9015 90 . 224 ECE deviates 0015
29 61 003 | 9412 o
365 W7 006 | 10509, ==
&an W0 —| 13| -
A0 7032000 ~-| NS B eyl |
9% 3100 0037 1069 12079 11:01S030H 069 ECL deviates 0010 T
SS8 481 0M0 10507 12617 130180 099 ECL deviates 0.003 Reference 0006
6195 6383004 - 1318 - '
6666 764 0030 1026 13460 120 30H 164 ECL deviates 0.006
| 69T M6 0MS -] 1364 L
| 417|491 0039 —| 14659 B
BT w0 06— 15301 =]
| OO 3853 OO0 0982 15484 Sumlnfeswed 793 ECL deviates 0004 16:11S0 1140 304
002 212 0042 091 13665 whoowa 1569 650  ECL devistes .03
| ILSH6] 13368 005 ] 16555 [ e
CALMOL 3648 004 — 16663 o)
30600 359 008 — 17489 2
13330 856 00M -~ 17587 -
13469 789 0038 - 17667 -
W43 2163 047 - 18223 L=
1500 19879 0045~ IBS52 - |
s 3853, e e e Summed Feature? 793 120ALDE? unknown 10,926
L IS R we I61ISOVMO30H  14030H/6:1 1501
ECL Deviation: 0.008 Reference ECL Shift; 0.006 ~ Number Reference Peaks: |
Total Response: 120062 Total Named: 48438
Percent Named: 40.34% Total Amount: 47721

Profile Comment; Percent named is less than 83,00,

##* Library match not attempted - Analysis not good enough
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E09525445A [1412] C15

Volume: DATA  File: E095254.454  Seq Counter: 5 D Number: 1412
Type: Samp Bottle: 4 Method: TSBASO
Created: 5/25/2009 12:19:00 PM
Sample ID: C13

RT Respome At RFact  ECL Peak Name Perceat Commentl Comment2
197 44TERS 004 .- 6SB[SOLVENTPEAK . <minn |
A L ) SN
om0 e 144 e <A

ITTUTE T I ) o <ninn
200 @5 0 - 87| - <mint
206 160 0@~ gen] <t
Tn TS 00— 9 -
CART 166 002~ 10D

MWD 00 e 089 -
CAN6 M6 0@ e 11204 -
C AN W 08— 11457 )
CABA 0 - e i
AW 8 00 e 2S2

6066 14091 003 e 13020 s
CTHMO| 36005 o~ UM -
B I A

AT 950030 099 148151 we 048 ECL devints 0008
9056 1206] 008 e 1SOM0) -
L O3B 8 000 0983 15391 161 Wl akohol 275 | ECL devintes 0,004
[ 90| 0T 0080 we| IS5 =S

CUI380]SEI6 00 0962 16463 BOITIwSe | 808 ECLdwines 0002 T
TUSS] D0 0B9. 0999 16877 wkmown 1658 | 431 ECLdwiesd0DS
T 3000 09%2 ) 16892 170 CYCLO " 438 BCL devites 0004 Reference 0,007
D48 620040 e 17095 -

13000 ISm 008~ 173% = :

B3 69 0034 0935 1759 183 whe (69,12 199 ECL devintes 0.002

W23 00 - 1B10 |

1860 08| 0066 0907 18471 191101 S04 ECL devines 4 002

622 Wi 008~ 19240 -
ECL Deviation: 0.004 Reference ECL Shift: 0.007  Number Reference Peaks: |
Total Response: 108178 Total Named; 33245

Percent Named: 30.73%

Total Amount; 30946

Profile Comment: Percent named is less than 85.00,

##% Library match not attempted --

Analysis not good enough

cxiii
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E095254.45A [1413] C16 Page |
Volume: DATA File: E09525445A  Seq Counter: 6 1D Number: 1413

Type: Samp Bottle: § Method: TSBASO
Created: 5/25.2009 12:43:45 PM
Sample ID: C16
RT Response AcMt  RFact| ECL Pesk Name Percent Comment] Comment2
168 45636+ 0033  ~ 6544 SOLVENTPEAK e <01
1.798 24004 | 7007 s Gy
1982 19 008 .| 737 e <munnt
6203 1954 0.033 —-I 13.124 e |
6702 7004w 13489
762 33 0030 | 14145
7255 18819 0.037 ..-l 14231
91941 3958 0039 e 15187
9800 3535 OMIT -] 1553
10865 IMA OM3 - 16161 =
o9 735 002 - 16251 , | S g
13222 B907 0.039° 0937 173528 160300 10000 ECL deviates 0.009
ECL Deviation: 0.009 Reference ECL Shift; 0,000 Number Reference Peaks: 0
Total Response: 43720 Total Named: 890
Percent Named: 1.95% Total Amount; §34

Profile Comment: Total response less than 50000.0. Concentrate and re-run,

*#* Library match not attempted - Analysis not good enough

cXiv



E095254.45A [1415] C20 Page |
Volume; DATA File: 095254454 Seq Counter: § [D Number; 1415

Type: Samp Bottle: 7 Method: TSBAS0
Created: 5/25/2009 1:33:38 PM
Sample ID: C20
RT| Response AvHi  RFuct  ECL Peak Name Percent Comment Comment2
CLS4S] A6MESS) 0023 w6498 SOLVENT PEAK - <minn
(R - Cmnn
NS IR 009 7300 e <mnn
2086 29008 . 1887 e Cnn T
28 667 0026 e 8130 e TN
26 143008 - 8586 e <mint =
S| emiem - 90 fe=rx
3 340 008 - 10231 -
im 398 0022 e 10738 -
4104 647 004 LA ILI46 10020H 360 ECL deviates -0.007
A6 M 000 - 113 =
AT S0 e 1L -
5925 17820093 e 12905 -
6388 481 0029 e 13259 —
6636 517 0009 e 13440 -
19% 64 0034 1003, 14388 180 151 ATS 39 ECLdevmes0001
B 968 0040 1002_ 14465 Sum In Feature | 486 ECL devines 0,005 5:11S0HA30300 |
044 S5 008 e 15296 - ,
95 1593 0039 ossza 15478 | Sum In Feature 2 761 ECLdevines 0002 161ISOUMO0H |
120 3518 0M0 e 16368 e | .
1416 1240 042 0961 16482  Sumin Featurcd 597 ECLdevimes 0004 171 ANTEISO B
CIIER R 00 e 17303 o |
W0 078 0051 | 1RO =] B 1
14695 M3 00M  — | 18371 [ ] -
962 853 0037 0905 18531 17:030H | 387 ECLdevites-0005
1603 1139 004 - 19154 = e g
w068 e e e Summed Foaue | 436 (S1SORMZ030H  13030HS1iIH
I B A == 1$:11S0 1130 30K
oo IS8 e e e Summed Featne2 7861 120ALDE? wknown 10928
B I e 161ISOVI4030H  14030H16:1 1501
= M = = = Summed Feanued $9 1T1ISOUANTELB 7. ANTEISO Bil
ECL Deviation: 0.004 Reference ECL Shift: 0.000  Number Reference Peaks: 0
Total Response: 68735 Total Named: 20305
Percent Named: 29.54% Total Amount: 19958

Profile Comment: Percent named is less than 85.00.

*** Library match not atiempted - Analysis not good enough

CXV



E095254.45A [1416] C22 Page 1
Volume: DATA File: E095254.45A  Seq Counter: 9 ID Number: 1416

Type: Samp Bottle: 8 Method: TSBASO
Created: 5/25/2009 1:58:24 PM
Sample ID: C22

RT Response Arflit RFact  ECL Peak Name Percent  Comment] Comment? 1

1542 Mlem | 0423 e | 6491 SOLVENT PEAK v <minA &

L7968 1203] 003 - 6947 — <minnt S
ST 0T -] 7316 L =
COSh0] TR 007 e 12107 -
6129 3036 0032 e 13070 -
0023  358| 0034| ) 13431] =i = — ==

1543 1075 0036 | 14093 -
| 1615|4082 0036 =] 141D v P R B
105|040 1002] 14459 Sum In Feanue | 1722 ECL deviates-0001  15:1ISOH/A3030H
Cen 00 e I5I06' - ‘ PR |
| 9715|2080 002 0982 15472 | Sum In Feature 2 $278 ECLdevites-0008  16:1 ISOUI4030H
10780, 1839 002 - 16111 By ;
10938 66| 001 e mmt - ‘
160200 127 004 e mas} - , ‘
. L | Summed Feature | 12 151180 1130300 13:0 30HAS:1 i TH |
e - 151180113 30H

- 2080 - we e | Summed Feature 2 078 120ALDE? unknown 10928

53 g 16.1 150 1/14.0 30H 140 30H/16:1 1501
ECL Deviation: 0,006 Reference ECL Shift: 0.000  Number Reference Peaks: 0
Total Response: 72823 Total Named: 2504
Percent Named: 3.44% Total Amount: 2467

Profile Comment; Percent named is less than 85.00.

#*## Library match not attempted - Analysis not good enough
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