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Sunum icerigi

« Genel bilgi
e Uygulanisi
e Kullanim alanlari
- Avantajlar

« Dezavantajlari




Neden molekiiler (genetik) tami?

« Fenotipik identifikasyon

— Uzun zaman alir
¢ 24-48 saat

- Bazen giinler, haftalar, aylar...

— Bazen sonuc vermez
 Atipik biyokimyasal ozellikler
« Biyokimyasal olarak inaktivite
. Ozel iiretim sartlarina ihtiyac

« Laboratuar ortaminda uretilememe



Hedef Genler

« Fonksiyonu evrim boyunca
degismemis olmal

- Tum bakteriler icin korunmus bir
bolgeye sahip olmal

/ | + Korunmus bolgeyi cevreleyen ileri

,ﬁ derecede degisken bolgeler

bulunmalx

|




Hedef Genler

16S rRNA e gyrA
23S rRNA e gyrB
16S-23S rRNA ITS « hsp6s
groEL . tuf

rpoB ¢ sodA
recA « OSpPA

. fla




Neden 16S rRNA Geni?

Biitiin bakterilerde bulunur
Fonksiyonel olarak korunmustur
Uygun buyitikliiktedir (~1550 bc¢)

Uzerinde iyi korunmus ve heterojen
bolgeler icerir
— PZR primerleri olusturulabilir

— Cins/tiir diizeyinde ayrim saglar






Neden 16S rRNA Geni?

 Yeterli veritabam vardar

Gen Bolgesi Kayith Dizi Sayisi
« 16S rRNA 2.344.816
« 23S rRNA 45.121
¢ 16S-23S rRNA ITS 27.445
« groEL 14.478
e rpoB 23.532
* recA 18.662

« gyrB 17.410



Nasil Uygulanir?

DNA Ekstraksiyonu
16S rRNA PZR
Piurifikasyon
Sekans dongiisi
Piurifikasyon
Sekans analizi

Elektroferogramlarin degerlendirilmesi

NN

. Verilerin yorumlanmasi




1. DNA Ekstraksiyonu

— Klinik ornekten
— Kultur kolonisinden

— Basit yontemler tercih edilmeli




2.16S rRNA PZR

—~ 500 bc¢
- Siklikla yeterli

—~ 1500 b¢
 Birden fazla sekans analizi
— < 500 bc¢

« DNA’nin hasarli olma ithtimali varsa




isim Dizi (5’-3°) Lokalizasyon
27f AGA GTT TGA TYM TGG CTC AG | 8-27
355f | ACT CCT ACG GGA GGC AGC 338-355
338r | GCT GCCTCC CGT AGG AGT 338-355
533f | GTG CCA GCM GCC GCG GTAA 515-533
515r | TTA CCG CGG CKG CTG GCA C 515-533
556r | CTT TAC GCC CARTRA WTC CG 556-575
806f | ATT AGA TAC CCT GGT AGT CC 787-806
787r GGA GTA CCA GGG TAT CTAAT 787-806
926f | AAA CTY AAA KGA ATT GAC CG 907-926
907r | CCG TCA ATT CMT TTR AGT TT 907-926
930f | AAA CTY AAA KGA ATT GAC GG 911-930
g11r CCGTCAATTCMTTTRAGTTT 911-930
1194f | GAG GAA GGT TGG GGA TGA CGT | 1175-1194
1175r | ACG TCATCC CCAACCTTCCTC 1175-1194
1371r | AGG CCC GGG AACGTATTCAC 1390-1371
1391r | TGA CGG GCG GTG WGT RCA 1391-1408
1492r | GGTTACCTT GTTACGACTT 1492-1510
1525r | AAG GAG GTG WTC CAR CC 1525-1541

Kullanilan primerler



500 750 1000 1250 1542

355F S35F S06F 926F 1194F 1492R
J3ER SISR T8TR WTR HTSR I

Primerlerin yerlestigi Korunmusg bélgeler




3. Purifikasyon

— Standart yontemler

—Ticari kitler

—Jelden

— PZR urununden




4. Sekanslama Dongusu
(“Cycle sequencing”)

— Yaklasik 25 dongt
— Yeni PZR iiriini olusmaz

— Farkli uzunluklarda uriinler olusur
e Tek primer
« dANTP

« Sonlandirici boyalar (Farkli dalga boyunda
floresans veren boyalarla isaretli ddNTP)

mﬂ":Hz 0 Base m OCH, 0 Base

/HH OH H




CA

CAG

CAGT
CAGTC
CAGTCG
CAGTCGG
— > CAGTCGGT
CAGTCGGTA

http://www.wiley.com/college/pratt/0471393878/
student/animations/dna_sequencing/index.html



5. Purifikasyon

— Standart yontemler

—Ticari kitler




6. Sekans Analizi

— Kapiller elektroforez sistemli otomatik
sekans cihazlar1

— Sanger yontemiyle calisir
— Sonlandirici boyalar: okur

— Elektroferogram olusturur



ddNTP Dalga boyu Floresans Pik rengi

G 540 nm yesil siyah
A 570 nm yesil/sar1 yesil
T 595 nm kirmizi kirmizi
C 620 nm turuncu/kKirmazi mavi




7. Elektroferogramlarin
Degerlendirilmesi

— Otomatik rapor
— Gozle degerlendir!!!

— Karsilastir




Veri Tabanlariyla
Karsilastirma

— GenBank

htip://blast.ncbi.nlm.nih.gov/Blast.cgi
— RDP-11

http://rdp.cme.msu.edu/segmatch/seqmatch intro.jsp

— Ticari

MicroSeq 500 (Applied biosystems)
500 bc¢ kiitiiphane 1818 tiir/alt tur
Tim 16S rRNA geni 1396 tiir/alt tir


http://blast.ncbi.nlm.nih.gov/Blast.cgi
http://rdp.cme.msu.edu/seqmatch/seqmatch_intro.jsp
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MNCBI Blast:Nucleotide Sequence (326 letters) - Microsoft Internet Explorer
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@ Geri v </ |iL| @ _h /.._\J Ara ‘ii’( Sik. Kullarlanlar 6‘:{ <~ Lh,; — _I f @ 3
Adres hiktp: ffblast. ncbi.nim. ik, gov/Elast.cgi v| Git @ &
mywehsearch vl Psearch - hCursor Mania ' Smiley Central @Screensavers - J.MyFunCards -
Bio&zsay A
Sequences producing significant alignments: —
Accession Descripton ‘ s:l::e ﬁ ‘ cog\%a!e __'\@ ‘ idmej Links

GU280229.1  Staphylococcus epidermidis strain CCGE4064 165 ribosomal RMA gen 503 603 100% 3e-169 100%

Hoz02847.1  Staphylococcus epidermidis strain T-3 165 ribosomal RMA gene, part 02 603 100% 3e-169 100%

H2154577.1  Staphylococcus epidermidis strain R7-14 165 ribosomal RNA gene, p. £02 603 100% 3e-169 100%

HmMz1ge41.1  Staphylococcus epidermidis strain MM160-2 165 ribosomal RNA gene 603 603 100% 3e-169 100%

HmMz1e2511.1  Staphylococcus epidermidis strain MM127-2 165 ribosomal RNA gene 502 &032 100% Fe-169 100%

HMz212271.1  Staphylococcus epidermidis strain NMEB8-2 165 ribosomal RNa gene, 502 &032 100% Fe-169 100%

HmMzigzz0.1  Staphylococcus epidermidis strain NME2-4 165 ribosomal RNa gene, 502 &032 100% Fe-169 100%

HmMzizo02.1  Staphylococcus epidermidis strain MGEBE3-2 165 ribosomal RNA gene 502 &032 100% Fe-169 100%

HMz17921.1 | Staphylococcus epidermidis strain S45-2 165 ribosomal RMA gene, po 02 03 100% Fe-169 100%

HMz17920.1 | Staphylococcus epidermidis strain S45-1 165 ribosomal RMA gene, po 02 503 100% ZFe-169 100%

HmMz179e0.1  Staphylococcus epidermidis strain G58-1 165 ribosomal ENa gene, p. £02 E03 100% Fe-169 100%

HMz217957.1  Staphylococcus epidermidis strain G55-1 165 ribosomal ENa gene, p. £02 E03 100% Fe-169 100%

Hoi48902.1  Uncultured Staphylococcus sp. clone SF42 165 ribosomal REMa gene, E03 E03 100% Fe-169 100%

G0476207.1  Uncultured bacterium clone 1703-M13F 165 ribosomal RN& gene, par €02 E03 100% Ze-163 100%

Ho011317.1  Staphylococcus epidermidis strain U11 165 ribosomal RNA& gene, part 03 503 100% 3e-163 100%

FRece?i7.1  Staphylococcus epidermidis partial 165 rRMN& gene, isolate TEU3a 503 503 100% 3e-163 100%

HMiessez.1  Staphylococcous epidermidis strain 10DL27M1a 165 ribosomal RMA gen 503 503 100% 3e-163 100%

HMie3540.1  Staphylococcous epidermidis strain 4TT12 165 ribosomal BNA gene, p 503 503 100% 3e-163 100%

HM1e3533.1  Staphylococcus epidermidis strain 4TT11 165 ribosomal BNA gene, p 503 503 100% 3e-163 100%

HM1e3537.1  Staphylococcus epidermidis strain 4TL13 165 ribosomal ENa gene, p. 202 603 100% 3e-169 100%

HMie3527.1  Staphylococcus epidermidis strain 40T214M 165 ribosomal RNA gene . 202 603 100% 3e-169 100%

HM1e2500.1  Staphylococcus epidermidis strain 30L257M 165 ribosomal RNA gene 503 603 100% 3e-169 100%

HM162433.1  Staphylococcus epidermidis strain 30L134M 165 ribosomal RNA gene 503 603 100% 3e-169 100%

HmMiez421.1  Staphylococcus epidermidis strain 20T127M 165 ribosomal RMA gene . 202 603 100% 3e-169 100%

HM162479.1  Staphylococcus epidermidis strain 20L287MA 165 ribosomal RMA gen 603 603 100% 3e-169 100%

HMiez472.1  Staphylococcus epidermidis strain 2002440 165 ribosomal RNA gene 502 &032 100% Fe-169 100%

HM162475.1  Staphylococcus epidermidis strain 20L64M 165 ribosomal RNa gene, 502 &032 100% Fe-169 100%

HM1e2474.1  Bacillus endophyticus strain 20L47M 165 ribosomal RMA gene, partial 202 &032 100% Fe-169 100%

HMie2472.1  Staphylococcus epidermidis strain 2001148 165 ribosomal RNA gene 502 &032 100% Fe-169 100%

HMZ216570.1 | Staphylococcus epidermidis strain mO020602h 165 ribosomal RNA gen 602 03 100% Fe-169 100%

HMoO77120.1  Uncultured Staphylococcus sp. clone ¥A21_89 165 ribosomal RMA ge 02 E03 100% 3e-169 100%

HMo77ies.1 | Uncultured Staphylococcus sp, clone ¥a21_77 165 ribosamal RHA g 02 E03 100% ZFe-169 100%

HMO77121.1  Uncultured Staphylococcus sp. clone Y&21_329 165 ribosomal RM& g 202 E03 100% Fe-169 100%

HMo77o0s2.1  Uncultured Staphylococcus sp. clone Y¥&19_94 165 ribosomal RM& g 202 E03 100% Fe-169 100%

HMo7es30.1  Uncultured Staphylococcus sp. clone Y&19_75 165 ribosomal RM& g 202 E03 100% Ze-163 100%

HMO7e985.1  Uncultured Staphylococcus sp. clone YA19_69 165 ribosomal RM& g 203 503 100% 3e-163 100%

HMO7e5973.1  Uncultured Staphylococcus sp. clone YA19_63 165 ribosomal RM& g 203 503 100% 3e-163 100%
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NCBI Blast:Nucleotide Sequence (326 letters) - Microsoft Internet Explorer

Dosya Dizen  Gordndm Sk Kullanlanlar— Araclar Yardim
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mywebsearch ~ | M search - # Cursar Mania ") Smiley Central @Screensavers - &-MyFunCards -
Distance -~
tree
of
results
>.!b GUag0zz9.1 Staphylococcus epidermidis strain CCGE40G4 16% ribosomal BNA
gene, partial sequence
Length=1390
Score = 603 bits (326), Expect = Je-169
Identities = 326/326 (100%), Gaps = 0/326 (0%)
Gtrand=Plus/MIME o
Query 1 CTTTCTGATTAGGTACCGTCAAGACGTCCATAGTTACTTACACATTTGTTCTTCCCTAAT &0
PEEETEEEEr et e e e e e e e e e e e e e e e et
Zbict 420 CTTTCTGATTAGGTACCGTCAAGACGTGCATAGTTACTTACACATTITGTTICTTCCCTAAT 361
Query 61  BLCAGAGTTTTACGATCCGAAGACCTTCATCACTCACGCGGCGTTGCTCCGTCAGGCTTT 120
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Shjct 360 ARCAGAGTITTACGATCCGALGACCTTCATCACTCACGCGGCGTTGCTCCGTCAGHCTTT 301
Query 121 CGCCCATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTEFACCGTGTCTCAGT 1580
PEPIETIET e e e e e e e e e e e e e e e e e et e e e e
Shjct 300 CGCCCATTGLGGAAGATTCCCTACTGLTGCCTCCCGTAGGAGTCTEEACCGTGTCTCAGT 241 o H '
Query 151 TCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTACGCATCGTIGOCTTGGTARGCCGTTA 240 A,1 00 BE NZE RLI Kl
PEPIEET R e e e e e e e e e e e e e e e e e e e i e
Shjct 240 TCCAGTGTGGLCGATCACCCTCTCAGGTCGGCTACGCATCGTTIGOCTTGGTARGCCGTTA 151
Query 241 CCTTACCALCTAGCTAATGCGECGCGGATCCATCTATAAGTFACAGCALRACCGTCTITC 300
PIEETEIEEE et e e e e e e e e e e e e e e el
Gbict 180 CCTTACCAACTAGCTAATGCGGCGCGEATCCATCTATAAGTFACAGCALALACCGTCTTITC 121
Query 301 ACTATTGAACCATGCGGTTCALATATL 326
PIEEEEIREE e el
Zbict 120 ACTATTGAACCATGCGGTTCAATATL 925
>.!b HO202847.1 Staphylococcus epidermidiz strain T-3 163 ribosomal BNA gene,
partial sedquence
Length=1455
Socore = 603 bits (326), Expect = Je-169
Tdentities = 32E432e J100=1, Gaps = 0/326 (0%) oo °
Serand-Plus s Eslesen niikleotid sayisi
Query 1 CTTTCTGATTAGETACCGTCALAGACGTCCATAGTTACTTACACATTTGTTCTTCCCTAAT &0 oo °
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I 1 kl d
Zhict 472 CTTTCTGATTAGGTACCGTCAAGACGTGCATAGTTACTTACACATTTGTTCTTCCCTAAT 413 Ota nu eOtl SaYISI
Query &1 ARCAGAGTTTTACGATCCGALGACCTTCATCACTCACGLGGLGTTGETCCGTCAGGCTTT 120
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Shict 41z ARCAGAGTITTACGATCCGALGACCTTCATCACTCACGCGGCGTTGCTCCGTCAGGCTTT 353
Query 121 CGCCCATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTEFACCGTGTCTCAGT 1580
PEPIETIET e e e e e e e e e e e e e e e e e et e e e e
Shict 352 CGCCCATTGLGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGHACCGTGTCTCAGT 293
Query 181 TCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTACGCATCGTTIGOCTTGGTAAGCCGTTA 240
PEEEEEIEET e e e et e e e e e e e e e e e el
Shict 292 TCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTACGCATCGTTIGCCTTGGTARGCCGTTA 233
w

=

A T



8. Verilerin Yorumlanmasa ve
Isimlendirme



Cins? Tur?

- CINS :>%97 dizi benzerligi
. TUR : > %99 dizi benzerligi

« Bu oranlar mikroorganizma tiiriine
(genetik heterojenite oranina) bagh
olarak degisiklik gosterebilir



Problemler

— Turler arasi yiiksek dizi benzerligi

- Bazi1 Mycobacterium tiirleri (%100 benzerlik)

« Baz Bacillus tiirleri (>%99.5 benzerlik)

« Edwardsiella tiirleri (%99.35-99.81)

« Streptococcus mitis/oralis/pneumoniae (>%99)

— Intragenomik heterojenite

e A.veronii: %1.5

Tiur diizeyinde sorun yasanan diger bakteriler:

« Achromobacter spp., Actinomyces spp., Aeromonas spp.,
| A. baumanii-calcoaceticus kompleksi, Bordetella spp.,
h Burkholderia spp., Campylobacter spp., Enterobacter
spp., Neisseria spp., Pseudomonas spp.,

Stenotrophomonas spp.,
4



Ne Yapmali?

En yakin cins nedir?
O cinste 16S rRNA degiskenligi nedir?

En fazla benzerlik tasiyan dizi ile bir

sonraki secenek arasinda fark?

Bu cinsin biitiin tiirleri veri tabaninda yer

aliyor mu?




Ne Yapmali?

Tim dizi sekanslama?
Bir baska hedef gen?
Ek biyokimyasal testler?
Yeni tur?

— Tum dizide > %1 dizi farka

— Tum dizide < %1 dizi fark: + fenotipik ozgiinlik




Kullanim Alanlar

Yeni patojenlerin kesfi
— Bartonella henselae

— Tropheryma whipplei

— Mycobacterium genavanse

— Molekiuler Koch Postulatlar: !




Kullanim Alanlar

Taksonomik giincellemeler, yeni cins
ve tiirlerin belirlenmesi

Kiiltiirde tiretilemeyen/ zor tireyen
mikroorganizmalarin tanisi

Klinik onemi olan patojenlerin
tanmimlanmasi

Antibiyotik tedavisi altinda etken
belirlenmesi

“Steril” orneklerde etkenin hizla
belirlenmesi



Avantajlar

Secici degildir

Hizhidir

Sonuclari net ve kesindir

Antibiyotik tedavisi altinda kullanilabilir
Klinik ornekten direkt calisilabilir
Sonuclar arsivlenebilir

Epidemiyolojik calismalar icin uygundur




Dezavantajlar:

Pahahdir

Teknik donanim gerektirir

Deneyimli personel gerektirir

Dikkatli uygulama gerektirir

Bazi tiir/alt tiirler icin tanmimlayicilig: azdir
— Tiir ici degiskenligin az olmasi
— Tek tiire ait cok sayida genomovar bulunmasi
— Veritabaninda yer almamasi

® — Dogrulayic1 biyokimyasal testlerin olmamasi

— Taksonomik degisiklikler

Y|



Dezavantajlar:

« Uygulama ve yorumlamada standart
metodoloji ve kilavuzlar yoktur

— Cins/tiir tanim tartismahidir

. Ideal bir veritabani yoktur

— Kullanima acik olmal

— Yeterli sayida susla temsil edilmeli
,ﬁ — Denetlenmeli

— Guncellenmeli



Sonuc

Rutin mikrobiyoloji laboratuarinda
“16S rRNA analizi”;

standart identifikasyon
yontemlerine alternatif olarak degil,
bu yontemlerle beraber kullanilmals,
sonuclar: dikkatle yorumlanmali ve
ozellikle alisilmadik tiirlerin
bildirimi dikkatle yapilmalidir!






