


Sunum Akisi:

= N

. Son 20 yillik siirece, orneklerle bakis

2. Altin standart yontem haline gelen molekiiler testler:
Virus ornekleri

3. Meta analiz calismalarindan ornekler:
— Solunum yolu enfeksiyonlari viral etkenleri
— Sepsis tanisi
— Tiuberkiiloz tanisi

4. Zor orneklerde giincel durum:
— Yayma-negatif tiiberkiiloz
— Tuberkiilloz menenjiti

5. Ilac direnci sorunu ve yeni bakis acilan

6. Bakterilerde adaptif immiinite

7. CRISPR-Cas sistemi; yeni antimikrobiyal kavramlan

8. Molekiler tani yontemlerinde nereden nereye geldik?
Kendimize bakis ve degeriendirme...



Molekiller Yontemlerin Kullanim
Alanlan

e Tani

e Tur dizeyinde tanimlama
e ilac direnci saptanmasi

e Genotiplendirme



Artan Laboratuvar Etkinligi:
Kantitatif Molekiler Yontemler

e Tani
* Prognoz

e Tedavi izlemi



Artan Laboratuvar Etkinligi:
Kantitatif Molekiler Yontemler

Son yirmi yillik sureg¢:

‘Competitive PCR’ (Yanismah PZT)
*‘Real-Time PCR’ (izlenebilir PZT)
*Dijital PZT



Kantitasyon Calismalari: 1993

e Hibridizasyon-PZT kiyaslamalari.
e Kantitasyon gerekliligi: HBV, HCV, HIV.

e Yarismah PZT

Clementi M, et al: Quantitative PCR and RT-PCR in virology. Genome Research 1993; 2:191-196.



PZT Uygulamalari: 2002

e Ozellikle viral etkenlerin tanisinda giderek
artan uygulamalar

 Ticari testler sinirli sayida etken icin var

e Laboratuvar-yapimi (in-house) testlerde
standardizasyon sorunu

Niesters HGM: Clinical virology in real time. J Clin Virol 2002; 25:S3-S12.



‘Real-Time PCR’ Uygulamalari: 2002

 Viral etkenlerin tanisinda altin standart
e Guvenilir kantitasyon imkani
e Geleneksel PZT’den daha pahali

e Yarinin laboratuvarlan icin hedef:
Multipleks uygulamalar !

Mackay IM, et al: Real-time PCR in virology. Nucleic Acid Res 2002; 30:1292-1305.



Asilmasi Gereken Sorunlar ve
Co6ziim Onerileri: 2004

e Dogru kantitasyon

e Evrensel ic ve dis kalite kontrolleri
e Daha verimli nukleik asit izolasyonu
e Daha hizli sonuc: Otomasyon

 Laboratuvar yapimi testler arasi
uyumsuzluklar

Niesters HGM: Molecular and diagnostic virology in real timeClin Microbiol Infect 2004; 10:5-11.



Hangi tur PZT Yontemi?

e Laboratuvar yapimi (in house) yontemler
— Optimizasyona acik
- Ucuz

 Hazir ticari kitler
— Standardizasyon imkani
— Belirli ornek turleri icin optimize edilmis



Hangi tur PCR Yontemi?

— Laboratuvar yapimi yontemlerle hazir ticari kitlerin
duyarlihik ve o6zgilliikleri arasinda onemli bir fark
olmadig: gosterilmis:

Huang TS et al: Comparison of the Amplicor assay and Digene
system with in house PCR... J Clin Microbiol 1996, 34:3092-
3096.

Yuen KY et al: Comparison of two automated DNA
amplification systems with a manual one-tube nested PCR...
J Clin Microbiol 1997, 35:1385-1389.

Cohen RA et al: Diagnosis of pulmonary tuberculosis using
PCR assays on sputum... Am J Respir Crit Care Med 1998,
157:156-161.



HIV Viral Yiik Tayininin Onemi

* Tedaviye baslandiktan sonraki surec:
> 1-4 hafta: HIV RNA seviyesinde hizh diisis.

> Daha uzun siureli (birkac ay), fakat daha yavas
bir dusus.
> Maksimum antiviral etki 4-6 ayda saglanir.

Tedavi etkinliginin anlasilabilmesi amaciyla
kullanilan en 6nemli parametre:

Kantitatif HIV RNA olcumi = Viral Yiuk Tayini

J Infect Dis 2002; 185:178.



Tedavi Etkinligini_n
HIV Viral Yiik Olciimii ile Izlenmesi

e HIV RNA;

» Tedaviye baslarken,
> 3-4 ayhik arahklarla, bakiimali.
> Anlamh degisim: Viral yukte en az %50 azalma.

* Tedavi basarnisi:

> 24-48 haftada viral yukiin 50 kopya/mbP’nin altina
dusurilmesi.

Scand J Infect Dis 2003; 35:155.



Tedavi Etkinligini_n
HIV Viral Yiik Olciimii ile Izlenmesi

Lancet 2003:; 362:679

> Alt1 ay siireyle HAART uygulanan 9323
hastada,

> Klinik duzelmenin en onemli
gostergeleri,

CD4 sayisi ve viral yuk.



HIV ile Enfekte Kisilerin
Degerlendirilmesi

 Avrupa AIDS Klinik Birligi (EACS) Kilavuzu:

» HIV viral yukiine ne zaman bakilmah?
v 1k vizitte,
v Tedavi almayan asemptomatik hastalarda 6
ayda bir,
v Tedaviye baslarken,
v Tedavi siirerken 3 ayda bir.



Dijital PZT

‘Once bél; sonra elde et’

Ornek yiizlerce/milyonlarca kompartmana
dagitilir.

Amac: Her kompartmanda tek bir hedef
kopya bulunmasi (veya sifir).

Her kompartmanda PZT yapilir.

Pozitif ve negatif sonuclu kompartmanlar
sayllarak orijinal ornekteki kopya sayisi
bulunur.



Dijital PZT

s

Baker M: Digital PCR hits its stride. Nature Methods 2012; 9:541-544.
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Dijital PZT

e Uygulamasi zor;

e ilk uygulama; 1992:
— 384 kuyucuklu plak
— 5 mikrolitre/kuyucuk

e Gunumizde:

— Mikrocipler iizerinde nanolitre veya pikolitre
olcekli kuyucukiar

— Toplam ornek hacmi: 5-50 mikrolitre
-~ Ozgiilliik problemi
— Cihaz ve cipler cok pahah



Dijital PZT
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Baker M: Digital PCR hits its stride. Nature Methods 2012; 9:541-544.



- Ucuz olsun...

Molekiiler Mikrobiyolojik Tani igin;

Ideal Test Var mi?

* Duyarliligi yiiksek olsun,

- Ozgqiilligi yiiksek olsun,

* Uygulamasi gok zor olmasin,
+ Hizli sonug¢ alinabilsin,




Meta Analiz: Solunum Yolu PZT

Incidence of viral infection detected by PCR and real-time PCR in
childhood community-acquired pneumonia: A meta-analysis

Min WANG.! Fenc CAlLY Xiaopons WU 2 Tiwa WU,! X SULT AND Y SHIE

'Department of Aespiratory and Criical Care Medicine, Jinfing Hospital Medical Schoo of Nanjing University, Narying and
‘Departmert of Respiration, Changhai Hospital, Second Military Medical University, Shanghai, China

@ 015 Asian Pacific Sociaty of Respirclogy Ruspiroiogy (2015) 21, 405412
dai: 10.111Urosp. 12472



Meta Analiz: Solunum Yolu PZT

Yayin tarama Kriterleri:

Kesitsel, olgu-kontrol veya kohort calisma olmasi;

Olgularin 19 yas altinda olmasi;

Viral insidans verisi bulunmasi;
 PZT veya izlenebilir PZT kullanilmis olmasa.

Resprology (20153 ), 406-412
doi: 10.111Vresp. 12472



Meta Analiz: Solunum Yolu PZT

[k tarama sonucu bulunan calisma sayis1: 337
Kriterlere uygun olup incelemeye alinan ¢alisma sayisi: 21
Toplam hasta sayisi: 10.196

Zaman aralig1: 2000-2014

Resprology (20153 ), 406-412

doi: 10.111Vresp. 12472



Meta Analiz: Solunum Yolu PZT

Incidence (%]
BSY 17.5
Bhinowvirus 125
Influesnza 6.3
hM Py B
Bocoavirus 147
Parainfluenza TE
Adenovirus B0
Coronavinus 2.8

Raspiroiogy (2015) 20, 406412
dai: 10.111Vresp. 12472



Meta Analiz: Solunum Yolu PZT

YORUM:

« Kiiltir, antijen saptama ve seroloji gibi konvansiyonel
yontemlerle biitiin bu virislerin saptanmasi mumkiin
degildir.

* Daha fazla sayida viriis saptayabilen testler
kullanildik¢a viral enfeksiyon insidansi artmaktadir.

e Izlenebilir PZT kullamilan calismalarda viral enfeksiyon
insidansinin daha yuksek oldugu gozlenmistir.

Resprology (20153 ), 406-412
doi: 10.111Vresp. 12472



Rutin Bakteriyolojik Tanida
Molekuler Testler

Vankomisin direncli enterokoklar
Metisilin direncli S. aureus

H. pylori

M. tuberculosis

Multipleks PZT uygulamalan
— Sepsis etkenleri
- Gastrointestinal sistem patojenleri



Meta Analiz: Sepsis PZT

16S Ribosomal Ribonucleic Acid Gene
Polymerase Chain Reaction in the Diagnosis
of Bloodstream Infections: A Systematic
Review and Meta-Analysis

Guoming Su'®, Zhuging Fu®®, Liren Hu®, Yueying Wang', Zuguo Zhao? Weiqging Yang' *

1 Guangdong Provincial Key Laboratory of Medical Molecular Diagnostics, Guangdong Medical College,
Dongguan, China, 2 Department of Microbiology and Immunology, Guangdong Medical College, Zhanjiang,
China, 3 Department of Epidemiology and Health Statistics, School of Public Health, Guangdong Medical

College, Zhanjiang, China

PLOS ONE | DOI:10.1371/journal.pone.0127195 May 21, 2015



Meta Analiz: Sepsis PZT

Yayin tarama Kriterleri:

« 16S rRNA PZT;
* Neonatal sepsis veya bakteriyemi olgulari;

* Altin standart: Kan kiiltiiri sonrasinda konvansiyonel
bakteriyolojik yontemler.

PLOS ONE | DOI:10.1371/journal.pone.0127195 May 21, 2015



Meta Analiz: Sepsis PZT

[k tarama sonucu bulunan calisma sayis1: 1286

Kriterlere uygun olup incelemeye alinan ¢alisma sayisi: 28

Toplam hasta sayisi: 7378

e Zaman araligi: 1997-2014

PLOS ONE | DOI:10.1371/journal.pone.0127195 May 21, 2015



Meta Analiz: Sepsis PZT

SONUCLAR:

* Duyarhhk: %87
« Ozgiilliik: %94

* Kilinik olarak anlamh bir tamisal dogruluk derecesi var.

PLOS ONE | DOI:10.1371/journal.pone.0127195 May 21, 2015



Meta Analiz: Sepsis PZT

Senuitrnty SROC Curve

™

' oy
Ly X
;]

M-

o L

0 2 a & :
1. apacificity

PLOS ONE | DOI:10.1371/journal.pone.0127195 May 21, 2015




Meta Analiz: Sepsis PZT

YORUM:

* 16S rRNA PZT testi sepsis tanmisinin dogrulanmasinda
hizhi, pratik ve gecerli bir testtir.

* Bu test, altin standart yontemi destekleyen bir yontem
olarak kullamilabilir.

PLOS ONE | DOI:10.1371/journal.pone.0127195 May 21, 2015



Meta Analiz: Tuberkuloz PZT-1

Commercial Nucleic-Acid Amplification Tests for
Diagnosis of Pulmonary Tuberculosis in Respiratory
Specimens: Meta-Analysis and Meta-Regression

Daphne 1. Ling', Laura L. Flores?, Lee W. Riley', Madhukar Pai**

1 Division of Epidemiology, School of Public Health, University of California, Berkeley, California, United States of America, 2 Division of Pulmonary and
Critical Care Medicine, San Francisco General Hospital, San Francisco, California, United States of America, 3 Division of Infectious Diseases, School of
Public Health, University of California, Berkeley, California, United States of America, 4 Department of Epidemiology, Biostatistics and Occupational
Health, McGill University, Montreal, Quebec, Canada

Citation: Ling DI, Flores LL, Riley LW, Pai M (2008) Commercial Nucleic-Acid Amplification Tests for Diagnosis of Pulmonary Tuberculosis in
Respiratory Specimens: Meta-Analysis and Meta-Regression. PLoS ONE 3(2): e1536. doi:10.1371/journal.pone.0001536

Background. Hundreds of studies have evaluated the diagnostic accuracy of nucleic-acid amplification tests (NAATs) for
tuberculosis (TB). Commercial tests have been shown to give more consistent results than in-house assays. Previous meta-
analyses have found high specificity but low and highly variable estimates of sensitivity. However, reasons for variability in
study results have not been adequately explored. We performed a meta-analysis on the accuracy of commercial NAATs to
diagnose pulmonary TB and meta-regression to identify factors that are associated with higher accuracy. Methodology/
Principal Findings. We identified 2948 citations from searching the literature. We found 402 articles that met our eligibility
criteria. In the final analysis, 125 separate studies from 105 articles that reported NAAT results from respiratory specimens were
included. The pooled sensitivity was 0.85 (range 0.36-1.00) and the pooled specificity was 0.97 (range 0.54-1.00). However,
both measures were significantly heterogeneous (p<.001). We performed subgroup and meta-regression analyses to identify
sources of heterogeneity. Even after stratifying by type of commercial test, we could not account for the variability. In the
meta-regression, the threshold effect was significant (p=.01) and the use of other respiratory specimens besides sputum was
associated with higher accuracy. Conclusions /Significance. The sensitivity and specificity estimates for commercial NAATs in
respiratory specimens were highly variable, with sensitivity lower and more inconsistent than specificity. Thus, summary
measures of diagnostic accuracy are not dinically meaningful. The use of different cut-off values and the use of specimens
other than sputum could explain some of the observed heterogeneity. Based on these observations, commercial NAATs alone
cannot be recommended to replace conventional tests for diagnosing pulmonary TB. Improvements in diagnostic accuracy,
particularly sensitivity, need to be made in order for this expensive technology to be worthwhile and beneficial in low-resource
countries.



Meta Analiz: Tuberkuloz PZT-1

Yayin tarama Kriterleri:

 Pulmoner tiuberkiiloz tanisi icin NAAT kullanilmis
olmasi;

* Altin standart Kultur yontemiyle karsilastirma
yapilmis olmasi;

 Duyarhlik ve ozgulliik degerlerinin verilmis olmasi;

 En az 50 ornekle calisilmis olmasi.

Ling DI, Flores LL, Riley DW, Pai M. Commercial nucleic acid amplification tests for
diagnosis of pulmonary tuberculosis in respiratory specimens: Meta-analysis and meta-
regression. PLoS One 2008; 3(2): e1536



Meta Analiz: Tuberkuloz PZT-1

e Ilk tarama sonucu bulunan ¢alisma sayisi: 2948

e Kriterlere uygun olup incelemeye alinan ¢alisma sayzist:
125

« Ortalama 6rnek sayisi: 715 (57-7539)

Ling DI, Flores LL, Riley DW, Pai M. Commercial nucleic acid amplification tests for
diagnosis of pulmonary tuberculosis in respiratory specimens: Meta-analysis and meta-
regression. PLoS One 2008; 3(2): e1536



Meta Analiz: Tuberkuloz PZT-1

SONUCLAR:

* Duyarhlik ve ozgiulliik sonuc¢lar: ¢ok degisken.

* Duyarhhk: %85
«  Ozgiilliik: %96

* Kilinik olarak anlamh bir tanisal dogruluk derecesi yok.

Ling DI, Flores LL, Riley DW, Pai M. Commercial nucleic acid amplification tests for
diagnosis of pulmonary tuberculosis in respiratory specimens: Meta-analysis and meta-
regression. PLoS One 2008; 3(2): e1536
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Meta Analiz: Tuberkuloz PZT-1

YORUM:

* Bu duyarhlik seviyelerindeki bir test grubuna rutin
uygulamada tek basina giivenilemez.

* Bu test grubu, ancak altin standart yontemi destekleyen
bir yontem olarak kullanilabilir.

Ling DI, Flores LL, Riley DW, Pai M. Commercial nucleic acid amplification tests for
diagnosis of pulmonary tuberculosis in respiratory specimens: Meta-analysis and meta-
regression. PLoS One 2008; 3(2): e1536



Xpert MTB/RIF Testi

Ortak bir calismanin uruni:
— FIND (Foundation for Innovative New Diagnostics)
— Cepheid (A.B.D.)
— University of Medicine and Dentistry of New Jersey

Iki saat icerisinde M. tuberculosis varhiginin ve
rifampin direncinin saptanmasi

Uc primer ve bes prob kullanilarak uygulanan “hemi-
nested real-time PCR”



Sputum liquefaction
and inactivation with
2:1 sample reagent

L4 © o L

Sample Ultrasonic lysis DNA molecules Seminested
automatically of filter-captured mixed with dry real-time
filtered and organisms to PCR reagents amplification

washed release DNA and detection

in integrated
reaction tube

O

Transfer of Printable
2 ml material test result

into test cartridge : il v

Assay Name EMTB-RIF

=~

Cartridge inserted into
MTB-RIF test platform
(end of hands-on work)

Time to result, 1 hour 45 minutes



Xpert MTB/RIF Testi

2010 yilinda yayimnlanan ilk cahismalarda tatmin edici
sonuclar alinmas:

Yayma-pozitif, kiiltiir-pozitif orneklerde duyarhlik : %99

Yayma-negatif, kiiltiir pozitif orneklerde duyarhhk: %90



Meta Analiz: Tiuberkiloz PZT-2

Journal of Infection (2012) xx, 1-9

Bl AN

British Ivfection Assaciatian

www.elsevierhealth.com/journals/jinf

Rapid and effective diagnosis of tuberculosis and
rifampicin resistance with Xpert MTB/RIF assay:
A meta-analysis

Kai Chang @, Weiping Lu °, Junji Wang, Kejun Zhang, Shuangrong Jia, Fake Li,
Shaoli Deng, Ming Chen*

Department of Clinical Laboratory Medicine, Institute of Surgery Research, Daping Hospital, The Third Military Medical
University, Chongqging 400042, China

Accepted 21 February 2012
Available online l H H



Meta Analiz: Tuberkiilloz PZT-2

Toplam 90 c¢alisma iginden 18'i segilmis.
Toplam 10.224 6rnek

- 2983 bakteriyolojik TB tanisi
- 6183 yayma ve kiiltiir negatif

TB tanisi igin ortalama duyarhlik: %90.4
TB tanisi igin ortalama 6zgillik: %98.4

Rapid and effective diagnosis of tuberculosis and
rifampicin resistance with Xpert MTB/RIF assay:
A meta-analysis

Kai Chang %, Weiping Lu 2, Junji Wang, Kejun Zhang, Shuangrong Jia, Fake Li,
Shaoli Deng, Ming Chen™

Department of Clinical Laboratory Medicine, Institute of Surgery Research, Daping Hospital, The Third Militarv Medical
Uniwversity, Chongging 400042, China

Accepted 21 February 2012



Meta Analiz: Tuberkiilloz PZT-2

Rifampisin direnci igin ortalama duyarliik: %94.1
Rifampisin direnci igin ortalama 6zgiillik: %97.0

Akciger-disi érneklerde ortalama duyarlilik: %80.4
Akciger-disi érneklerde ortalama 6zgiillik: %86.1

Rapid and effective diagnosis of tuberculosis and
rifampicin resistance with Xpert MTB/RIF assay:
A meta-analysis

Kai Chang %, Weiping Lu 2, Junji Wang, Kejun Zhang, Shuangrong Jia, Fake Li,
Shaoli Deng, Ming Chen™

Department of Clinical Laboratory Medicine, Institute of Surgery Research, Daping Hospital, The Third Militarv Medical
Uniwversity, Chongging 400042, China

Accepted 21 February 2012



Meta Analiz: Tuberkiilloz PZT-2

YORUM:

Xpert MTB/RIF testi klinik orneklerden tiberkiiloz
tanisi ve rifampisin direncinin saptanmasinda hizl ve
glivenilir bir yontemdir.

Ancak rifampisin direncine neden olan mutasyonlarin
7%5'inin, bu test ile bakilan bédlgenin disinda
goriilebilecegi unutulmamalidir.

Rapid and effective diagnosis of tuberculosis and
rifampicin resistance with Xpert MTB/RIF assay:
A meta-analysis

Kai Chang %, Weiping Lu 2, Junji Wang, Kejun Zhang, Shuangrong Jia, Fake Li,
Shaoli Deng, Ming Chen™

Department of Clinical Laboratory Medicine, Institute of Surgery Research, Daping Hospital, The Third Militarv Medical
Uniwversity, Chongging 400042, China

Accepted 21 February 2012



DSO'niin Xpert MTB/RIF Testi
Degerlendirmesi-2011

+ Xpert MTB/RIF testi:

- Analitik duyarlilik: 5 genom kopyasi/saf DNA
veya 131 cfu/ml balgam
(kiiltirde 10-100 cfu/ml balgam)



DSO'niin Xpert MTB/RIF Testi
Degerlendirmesi-2011

Tavsiyeler:

- Xpert MTB/RIF testi CID-TB veya HIV+TB
siiphesi bulunan olgularin ilk tanisal testi olarak
kullaniimahidir.

Xpert MTB/RIF testi, CID-TB veya HIV+TB
olgularinin ¢ok olmadigi bdlgelerde, ozellikle
yayma-negatif olgularin tanisinda mikroskobiye ek
olarak kullanilabilir.



DSO'niin Xpert MTB/RIF Testi
Degerlendirmesi-2011

Son Not:

- Ancak, Xpert MTB/RIF testinin kullanimi,
geleneksel mikroskobi, kiiltir ve ilag duyarlilik
testlerine olan ihtiyaci ortadan kaldirmaz.



Meta Analiz: Yayma-Negatif Tuberkiiloz

Diagnostic value of nucleic acid amplification
tests on bronchoalveolar lavage fluid for
smear-negative pulmonary tuberculosis: a

meta-analysis

Panwen Tian*?, Yongchun Shen*?, Ye Wang*, Chun Wan*, Mei Feng*, ling Zhu*, Ting Yang*, Lei Chen* and
Fugiang Wen**

*Department of Respiratory and Critical Cane Medicine, West China Hosoital of Sichuan Universiy and Division of Fulmonary Diseases,
State Key Laboratory of Biothermpy of Chins, Chengdu 610041, China

Bosoience Reports (2016) 38, 00232, doi-10 1042 /BSR20 401 BE



Meta Analiz: Yayma-Negatif Tuberkiiloz

Yayin tarama Kriterleri:

* Yayma-negatif bronkoalveolar lavaj (BAL) s1visi
tuberkiiloz ornekleri ile calisiimis olmasi;

* Duyarhlik ve ozgilliik degerlerinin verilmis olmasi;

 Her grup icin en az 10 6rnek bulunmasi.

Eoscience Reports (2015) 36, =D0233, doi-10.1042/BSR20H 401 B6



Meta Analiz: Yayma-Negatif Tuberkiiloz

e [lk tarama sonucu bulunan calisma sayis1: 46
« Kiriterlere uygun olup incelemeye alinan ¢alisma sayisi: 9

* Toplam Ornek sayisi: 1214

Eoscience Reports (2015) 36, =D0233, doi-10.1042/BSR20H 401 B6



Meta Analiz: Yayma-Negatif Tuberkiiloz

SONUCLAR:

* Duyarhhk: %54
 Ozgiilliik: %97

* Kilinik olarak anlamh bir tamisal dogruluk derecesi var.

Eoscience Reports (2015) 36, =D0233, doi-10.1042/BSR20H 401 B6



Meta Analiz: Yayma-Negatif Tuberkiiloz

YORUM:

BAL sivis1 orneklerinde diisuk duyarhhk nedeniyle
yayma-negatif orneklerde NAAT tarama amach olarak
kullanilmamahdar.

Bu test, altin standart yontemi destekleyen bir yontem
olarak kullamilabilir.

Eoscience Reports (2015) 36, =D0233, doi-10.1042/BSR20H 401 B6



Meta Analiz: Tuberkuloz Menenjiti

Commercial nucleic acid amplification tests in tuberculous meningitis—a
meta—analysis"ﬂ"-

Regan S. Solomons **, Sabine L van Elsland *°, Douwe H. Visser ®, Kim G.P. Hoek ¢, Ben ]. Marais ¢,
Johan F. Schoeman ?, Anne M. van Furth "

* Department of Pediatrics and Child Health, Foculty of Health Scences, Stellenbosch University, PO Box 19063, Tygerbery 7505, Cape, South Africa

® Department of Pediatric hfectious Diseases and Immunology, Vrije Universiteit Medical Center, PO Box 7057, 1007 MB, Amsterdam, The Netherknds

* Division of Medical Microbiology, Faculty of Health Sciences, National Health Laboratory Service and University of Stellenbosch, Tygerberg 7505, Western Cape, South Africa

? Sydney Emerging Infectious Diseases and Biosecurity Institute [ SEIB ) and the Children's Hospital, Westmead. €29 - Children's Hospital Westmead, The University of Sydney, Westmead,
NSW 2006, Australin

RS. Solomons et al. | Diggnostic Microbiology and Infectious Disease 78 (2014) 398403



Meta Analiz: Tuberkuloz Menenjiti

Yayin tarama Kriterleri:
 BOS ornekleri ile calisilmis olmasi;

* Duyarhlik ve ozgulliik degerlerinin verilmis olmasi;
 Her grup icin en az 10 6rnek bulunmasi.

RS. Solomons et al. / Diamostic Microbiology and Infectious Disease 78 (2014) 398403



Meta Analiz: Tuberkuloz Menenjiti

e [lk tarama sonucu bulunan calisma sayist: 1125

» Kiriterlere uygun olup incelemeye alinan ¢alisma sayisi: 30

e Zaman araligi: 2003-2013

RS. Solomons et al. / Diamostic Microbiology and Infectious Disease 78 (2014) 398403



Meta Analiz: Tuberkuloz Menenjiti

SONUCLAR:

« Ticari testler (9):
— Duyarhhk: %64
— Ozgiilliik: %98

* Laboratuvar yapimi testler (40):
— Duyarhhk: %73
— Ozgiilliik: %92

RS. Solomons et al. / Diamostic Microbiology and Infectious Disease 78 (2014) 398403



Meta Analiz: Tuberkiuloz Menenjiti

Sensitivity SROC Curve
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Meta Analiz: Tuberkiloz Menenjiti

Auhar Saely design Refmenestandand  NAAT wed Gomsitivity (95 () Specificity (9520
Jrsson md Ridell (003)  Retrospective czecotrl Gkl crteria Caotas Amplicar (L% ((L21-6.85) (197 43-059)
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Came et al. (2011) Prospective cromaectional  (SF aulre (Caobas Tagman MTH (L6 ((L22-6.9) (L8 {(Lis-100)
Malbruny et al (2011) Prospective cromsecional  (SF b Npert MTH/RiF 1,00 {L13-1.00) 1,00 {iL77-100)
Varlwai et 4 | 2011) Prospective cromsectonal  (SF cubure Npert MTH/RiF (113 (L8 (195 {74100
Tarih et 4. 2013) Retromective caecomtal  (SF cubure Npert MTH/RiF (L85 (L %5-0.5) (198 {L44-100)
Pael et . (2013) Prospective cromaectonal  (5F aulre Npet MTH/RiF (L67 (L53-0) (184 (L5058

€ XpertMTB/RIF Testi (5):

* Duyarhhk: %70
= Ozgiilliik: %97

RS. Solomons et al. / Digmostic Microbiology and Infectious Disease 78 (2014) 398403



Meta Analiz: Tuberkuloz Menenjiti

YORUM:

* Bu testler, altin standart yontemi destekleyen yontemler
olarak kullanilabilir.

RS. Solomons et al. /| Diagnostic Microbiology and Infectious Disease 78 (2014) 398403



Tuberkiuloz Menenjiti Tanisinda
Molekiuler Yontemler

Meta-Analiz; 2003’e kadar:
Duyarhhlik: %56; ozgulluk: %98

Meta-Analiz; 2003-2014:
eDuyarhhik: %64; é6zgulluk: %98

Meta-Analiz; 2011-2014:
eXpert MTB/RIF Testi;
Duyarhhlik: %70; 6zgulliik:%97




PCR kesfi Real-Time PCR Kartus Testleri

Geleneksel PCR Mikrogip Teknolojisi



PCR kesfi Real-Time PCR Kartus
Testlepi

Geleneksel PCR Mikrogip
Teknolojisi
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Direncli bakteri evriminin bir sonu olabilir mi?

 Cevap simdilik HAYIR!

- Hatta, evrim devam ederse:
Antibiyotik Sonrasi Doneme giris riski!
(Post-antibiotic Era)

- 30 Nisan 2014 DSO Raporu:
21. yuzyil icinde Antibiyotik Sonrasi Doneme
girilebilir.

http://www.nature.com/news/who-warns-against-post-antibiotic-era-
1.15135
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Miiller B, et al. The heterogeneous evolution of multidrug-resistant M. tuberculosis. Trends in Genetics

2013; 29:160-169.
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Bakterilerde Adaptif Immiinite

*Huicre icerisine invaziv elementlerin girisi,
*Belirli kisimlarin bakteri genomuna insersiyonu,

Takip eden enfeksiyonlarn tanima ve onleme.



Tekrarlayan DNA Dizileri

JOURNAL OF BACTERIOLOGY, Dec. 1987, p. 5429-5433 Vol. 169, No. 12
0021-9193/87/125429-05%02.00/0
Copyright © 1987, American Society for Microbiology

Nucleotide Sequence of the iap Gene, Responsible for Alkaline
Phosphatase Isozyme Conversion in Escherichia coli, and
Identification of the Gene Product

YOSHIZUMI ISHINO, HIDEO SHINAGAWA, KOZO MAKINO, MITSUKO AMEMURA, aAND ATSUO NAKATA*

Department of Experimental Chemotherapy, The Research Institute for Microbial Diseases, Osaka University, 3-1
Yamadaoka, Suita, Osaka 565, Japan
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[TGHAAATGGGAGGGAGTTC TACCGC AGAGGC GGGGGAACTCCAAGTGATATCCATCATCGCATCCAGTGCGCC

(1,452)
(1,513)
(1,574)
(1,635)

consansus:

COGGTTTATCCCCGCTGATGCGGGGAACACCAGCGTCAGGCGTGAAATC TCACCGTCGTTGC
CGGTTTATCCCTGCTGGCGCGGGGAACTCTCGGTTCAGGCGTTGC AAACCTGGC TACCGGG
CGGTTTATCCCCGCTAACGCGGGGAACTCGTAGTCCATCATTCCACCTATGTCTGAACTCC
CGGTTTATCCCCGCTGGCGCGGGGAACTCG (1,664)

CEGTTT&TEECEGETEihEEGGGGﬂACTC

An unusual structure was found in the 3’-end flanking
region of iap (Fig. 5). Five highly homologous sequences of
29 nucleotides were arranged as direct repeats with 32
nucleotides as spacing. The first sequence was included in
the putative transcriptional termination site and had less
homology than the others. Well-conserved nucleotide
sequences containing a dyad symmetry, named REP se-
guences, have been found in E. coli and Salmonella typhi-
murium (28) and may act to stabilize mRNA (18). A dyad
symmetry with 14 nucleotide pairs was also found in the
middle of these sequences (underlining, Fig. 5), but no
homology was found between these sequences and the REP
sequence. So far, no sequence homologous to these has been
found elsewhere in procaryotes, and the biological signifi-
cance of these sequences i1s not known.

(1,451)
{1,512)
(1.573)
(1,634)



CRISPR

*‘Clustered Regularly Interspersed Short Palindromic
Repeats’

Duzenli Araliklarla Dizilimis Kisa Palindromik Tekrarlar
*Kritik element: CRISPR’lan ayiran diziler.

*Bu ayirici dizilerin bazi yabanci plazmid ve
bakteriyofaj dizilerine homolog oldugu gosterilmis.



Bakterilerde Adaptif Immiinite:
CRISPR-Cas Sistemleri;
-Asilama Etkisi-

tracrRNA cas9 casTcas2csnZ CRISPR

e CRISPR dizileri: 28-37 niikleotid
 Ayirnici diziler: 32-38 niikleotid

e CRISPR lokuslarindaki tekrar sayisi genellikle
50’den az.



Adaptif Immiinite

*Evrim
*Seleksiyon

*‘Fitness’ : Yasamsal faaliyetlerin st seviyede
olmasi



Bakterilerde Adaptif immiinite: CRISPR-Cas Sistemleri; -Asilama Etkisi-

: \‘ \ &
UV-treated Functional
phage phage

Bacterial-cell

DNA injection . o
RM syste

CRISPRarray AN/ MK )

Incorporation
of phage DNA

|
:

Barrangou R, et al: Bacteria get vaccinated. Nature 2014; 513: 175-176.



Bakterilerde Adaptif Immiinite:
CRISPR-Cas Sistemleri;
-Asilama Etkisi-

Hiicre icine enjekte edilen DNA genom icerisine,
CRISPR dizileri arasinda ayirici dizi (spacer) olacak
sekilde yerlesir (Kazanim; adaptasyon).

Bu CRISPR bolgesinin transkripsiyonu: Kicik
interfere edici CRISPR RNA’lar olusur (Biyogenez;
ekspresyon)

. CRISPR RNA’lar Cas enzimlerinin hedefi (ayirici

dizilerin komplementeri) bularak parcalamasini
saglar (Hedefe saldiri; miidahale).



Bakterilerde Adaptif immiinite: CRISPR-Cas Sistemleri;

v

l—new spacer

Barrangou R, et al:CRISPR-Cas systems: prokaryotes upgrade to adaptive immunity. Mol Cell 2014; 54:234-244.
doi:10.1016/j.molcel.2014.03.011.
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Luo ML, et al: Current and future prospects of CRISPR-based tools in bacteria. Biotechnology and Bioengineering
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CRISPR iliskili Biyomolekiiler Teknolojiler

Genom duzenlemeleri:

Belirlenen hedef bolgede Cas9’un cift zincirli DNA’da
kirik olusturmasi,

Endojen mekanizmalaria onarim,

cAncak bakterilerin onarim kapasitesi okaryotlara
gore daha dusik.



CRISPR iliskili Biyomolekiiler Teknolojiler

Gen diizenlemeleri:

«Cas9 niikleaz, aktif bolgelerindeki mutasyonlaria bir DNA-
baglayan proteine donusturulir.

sKatalitik olarak inaktif olan bu Cas9’un DNA parcalama
ozelligi kalmamistir; ancak ona baglanabilir.

Hedef genin promotor veya orf bolgesine baglanan Cas9,
transkripsiyonun baslamasini onler:

Gen ekspresyonun inhibisyonu.




CRISPR Temelli Antimikrobiyaller
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Luo ML, et al: Current and future prospects of CRISPR-based tools in bacteria. Biotechnology and Bioengineering
2016; 113:930-943.






Molekiler Tani Uygulamalarinda
Nereden Nereye Geldik?

eLaboratuvar mekanlan
Ticari firmalar

eKalite kontrol
*Fiyatlar

einsan giicii

Saghk politikalar



Molekiler Tani Uygulamalarinda
Nereden Nereye Geldik?

Laboratuvar mekanlari:

*Uygun mimari

Yeterli alt yapu:
— Elektrik tesisati
- Klima sistemi
— Su borulan



Molekiler Tani Uygulamalarinda
Nereden Nereye Geldik?

Ticari Firmalar:

*Teknik destek
Disa bagimhhk

eYerli uretici



Molekiler Tani Uygulamalarinda
Nereden Nereye Geldik?

Kalite Kontrol:

Uluslararasi kalite kontrol programlari
- QCMD
- NEQAS

Ulusal kalite kontrol programian
- THSK
- MOTAKK



Molekiler Tani Uygulamalarinda
Nereden Nereye Geldik?

Fiyatlar:

SUT karsihklan

Degisken fiyatlar



Molekiler Tani Uygulamalarinda
Nereden Nereye Geldik?

Saghk politikalar::

eistikrar

eCemiyet ve dernekler



Molekiler Tani Uygulamalarinda
Nereden Nereye Geldik?

insan Giicii:

eLaboratuvar personeli

*Klinisyen

Uzman hekim
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Keles'in Gelemic kdyinde hindiyle oynamanmn mutiuludu Ibrahim Peynirci



