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Terminoloji

+# Microbiota metabolites ¥ Host metabolites
@ Microbiota protein @ Host protein

Nature Reviews |

a.Mikrobiyota: Tanimlanmis bir habitattaki mikroorganizma toplulugu

b.Metagenom: Tanimlanmis bir habitattaki genomlarin toplami

c.Mikrobiyom:Tanimlanmis bir habitattaki tiim mikroorganizmalar,

genomlari, genom tiriinleri ve cevre etkileri.

Microbiome

Articlas Subimission Guidelines

The vocabulary of microbiome research: a
proposal

Julian B Marches) and Jacques Ravel @




Metagenomik
|

“Mikroskoptan sonraki en biiytik bulus”

(National Academy of Sciences)

THE NEW SCIENCE OF
METAGENOMICS

Revealing the Secrets of Our Microbial Planet




Metagenomik

O Bir ortamdaki/tanimlanis habitattaki tiim genetik materyalin yeni nesil

dizileme ile sekanslanarak biyoinformatik yontemler ile analiz edilmesi




Klinik Metagenomik

O Mikrobiyal yiikii bulunabilecek her tiirlii klinik ornegin hastalik-saghk

yoniinden metagenom boyutunda sekanslanmasi ve analizi

Asthma/Eczema

i

Diabetes

Obesity

Non-alcoholic
fatty liver
disease

disease

Inflammatory bowel

Colon Cancer
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ERU Tip Fakiiltesi — Genkok Metagenomik & Biyoinformatik Birimi
..
O Bagirsak Mikrobiyomundan Potansiyel Siroz Biyobelirteclerinin Kesfi

O Veri madenciligi=> biyobelirtec aday1 22 gen! (Patent Bas. No:2017/21166)

O Alzheimer hastalig ile intestinal mikrobiyomun potansiyel iliskisinin
metagenomik analizlerle degerlendirilmesi

LAlzheimer hastalig ile iliskili mikrobiyom elemanlar1 tanimlandi

UMadde kullanim bozukluklarinda bagirsak mikrobiyom disbiyozu ve
detoksifikasyonun etkilerinin yeni nesil dizileme ile ortaya ¢ikarilmasi

LDetoksifikasyon sonrasi bagirsak mikrobiyomunda kismi diizelme!



ERU Tip Fakiiltesi — Genkok Metagenomik & Biyoinformatik Birimi

OAkciger kanseri olan hastalarda bronko-alveolar lavaj mikrobiyom

disbiyozunun degerlendirilmesi

dKanserde disbiyoza ugramis BAL mikrobiyomu

QAkciger kanseri olan hastalarda dil mikrobiyom disbiyozunun arastirilmasi ve
hastaligin teshisine yonelik potansiyelin degerlendirilmesi

%98 oraninda ayirim giicii

LOrtopedik Protez Enfeksiyon Mikrobiyotasinin Metagenomik Yontemlerle de

novo Incelenmesi
0 Nanogozenek DNA Dizilemesi Ile Hizh Patojen Tanima Yapabilen

Algoritmalarin Gelistirilmesi



Etiyopatoloji faktorii mii? V Komplikasyon mu?

Patogenezde rol oynuyor A Komplikasyon A Prognoza katki

Which came first?

M.C. Escher, Drawing Hands, 1948



Enfeksiyon Hastaliklarinda Klinik Metagenomik
..
dTeshis ve tedaviye yonelik biyobelirtec/biyomolekiil kesfi

dKonvansiyonel yontemler ile tespit edilemeyen patojenlerin tespiti
dErken/Hizli patojen tanima

Conventional

Testing 37 Sequencing
Microscopy \ X
Culture
PCR



Kultur negatifse!
|

dKonvansiyonel yontemler ile tespit edilemeyen (yeni?) patojenler

Critical need for better Diagnostic tests

Meningitis/ Encephalitis: Pneumonia:
60-80% unknown cause 15-25% unknown cause

Hemorrhagic Fever: Diarrheal Disease:
20% unknown cause 50% unknown cause

S




Kultiir negatifse => Klinik Metagenomik
..
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Kultiir negatifse => Klinik Metagenomik

» Ortopedik Protez Enfeksiyon Mikrobiyotasinin Metagenomik Yontemlerle de

novo Incelenmesi (Tiibitak-116S290)

C. acnes faji

Doku Protez

Protez Enfeksiyonu

1. hasta Rothia spp. Cutibacterium acnes
Streptoccocus spp. C. acnes fajl
Cutibacterium acnes
C. acnes faji
Tanimlanmamis mantar

2. hasta Cutibacterium acnes Cutibacterium acnes
C. acnes faji C.acnes faji

Aseptik Gevseme

1. hasta Veillonella spp. Staphylococcus spp.

Corynebacterium spp.

2. hasta Cutibacterium acnes Cutibacterium acnes
Veillonella spp.

3. hasta Cutibacterium acnes Cutibacterium acnes

C. acnes faji




Kultiir negatifse => Klinik Metagenomik

»Nanogozenek DNA Dizilemesi Ile Hizli Patojen Tanima Yapabilen Algoritmalarin

Gelistirilmesi (Tiibitak-116S083)
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Malassezia globosa,
Lodderomyces elongisporis




Rutin is akis1 vs Metagenomik is akisi
..

eas 1
Most Traditional Workflow Mycobacteria/ | mNGS Workflow
Patgogens I - | - Dimorphic Fungi
g | CSF | | Blood | Fluids | Respiratory ] | Wound | I Urine I | Stool | = i I Any Clinical Specimen | 5
f ' | & ! - =
Processed and plated differently for each microorganism type : Nucleic Acid Extraction
Parasites Bacteria Viruses Fungi Mycobacteria 1 3
! Conversion of RNA
Non-Molecular Molecular Methods Directly I to cDNA
Methods Directly from Specimens: Culture: I
= Direct from Specimens: Sample to answer PCR Growth on media - 1 . =
Stains: Antigen Detection Syndromic-based panels 1
Gram Stain 1 Library Preparation
KOH Smear 1
AFB Smear Other Molecular Methods 1
. Dva & Directly from Specimens or ldentification: 1
Parasite Serologic from Cultured Growth: MALDI-TOF MS - S
Exam Assays Biochemical ID !
165 rDNA Sequencing 1
Real-time PCR I NGS Sequencing
165 rDNA Sanger Sequencing | ~24 hours (range 9-48) -
Antimicrobial 1
) Susceptibility Testing - 1
OR 1
PCR of resistance genes 1 !
I Data Analysis using Rapid Bicinformatics
I Taxonomic Classification of Reads
1 Visualization with Web-based Interfaces
iy Strain Typing: w ! —
PFGE = 1 L N,
1
MLST I Assembly & Typing & Phylogeny -
I Annotation Resistance database,
Virulence database
L 4 - : Host Response L




Erken Teshis —Hizli patojen tanima
..
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Hizh patojen tanima-ECCMID 2017

Rapid pathogen detection in ambiguous infections using

real-time nanopore sequencing technology

Aycan Gundoaduy, Ph.D.
Department of Microbiology and Clinical Microbiology,
Faculty of Medicine, Ercives University, Turkey




Hizli patojen tanima- “A proof-of-concept study”
]

Q 1. hasta -peritonel tiiberkiiloz klinigi

OAbdominal agri, ates, kilo kaybi, peritonda kalinlik artisi, PPD=18, BAL ve periton
mai kiiltiir negatif (ENZ, PZR; BACTEC)

2. hasta- 9 ay once bruselloz tanis1 almis

O Kan kiiltiir & Serolojik tan1 negatif (1/20, 1/40)
O 1. hasta icin; Sekansin 20. dakikasinda ilk Mycobacterium tuberculosis,
2. hasta icin 30. dakikada ilk Brucella melitensis okumasi

O 50 dakikada giiven esigi asildi

ONumune elimize ulastiktan sonra 6 saat icinde etkenler tespit edildi!

— T




Enfeksiyonda => Teshis/tedavi odakl biyobelirtec
|

QSerbest dolasan RNA’ lar (miRNA, piwiRNA, IncRNA, ciRNA, sirRNA)
OmiRNA ifade imzalar1 patojene spesifik
As1 aday1!
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Circulating MicroRNMNAs: Potential and
Emerging Biomarkers for Diagnosis
of Human Infectious Diseases

Parrmila Werrma ™, Rajarn K. Pandey'", Priyvanka Prajapatic and Wiiay K. Prajapatit~

af Biochamistn: School of Life Sciances, Canrral Uinivarsity of Raejasthan, Ajmern inova, © Ans anys Colege.

Fedoerint, dfrecis

miBNA-181 1n Helicobacter pylori infection. The diagnosis of infection with the help of a biomarker 1z a
non-invasive tool that has shown to have a key role in early diagnosis of infection. The discovery of
circulating muiRINA in the blood of infected patients has the potential to become a powerful non-invasive

biomarker in coming future.

immunodaeficiency wires (HW)E o mMiRRNA-122, miRMNA-21, and miERNA-S4a in hepatitis:
mIiRMNA-351 -5p and MmiRRNA-Z29c in tuberculosis; MIRRNA-1S and mIIRRNA-451 in malaria

Teas FRarnsccirestr,
Linimarsity: of Wastam Sorany: Fance and miRMNA-181 In Helcobacter poywor? infection. The diagnosis of infection with the healp
) - a‘:'a"‘ss i of a biomarker is a non-invasive tool that has shown to have a key role in earty diagnosis

Lrsa of infection. The discowvery of circulating miRhNA in the blood of infected patients has the
“Correspondance: potential to become a powerful non-invasive biomarker in coming future.



Enfeksiyonda => Teshis/tedavi odakl biyobelirtec

QSerbest dolasan RNA’ lar (miRNA, piwiRNA, IncRNA, ciRNA, sirRNA)
OMikrobiyom icerisindeki ekolojik iliskiler => tedavi

dMikrobiyom elamanlar arasindaki ekolojik dengeyi anlama

{Disbiyozu engelleyecek sekilde mikrobiyomu modiile etme!

D u'z' phaga. 1
0 ———p

Suppression of Clostridium difficile in the Gastrointestinal Tracts of
Germfree Mice Inoculated with a Murine Isolate from the Family
Lachnospiraceae

Angela E. Reeves,* Mark J. Koenigsknecht,” Ingrid L. Bergin, and Vincent B. Young™®
Department of Microbiology & Immunalogy,* Department of Intemal Medicine/Division of infectious Diseases” and Unit for Laboratory Animal Medicine” The Unt
 Michigan, Ann Arbar, Michigan, USA




Klinik Metagenomik Is Akisi

affs

extraction
Sequencing
k J
Analysis [  Results m




Klinik Metagenomigin Problemleri
..

OKonak DNA’ s1!

QSteril dokularda toplam okumanin %0.00001— %0.7’ si patojene ait

& human [ bacterial M viral Il other

stool  KXXXINNE - G! and Food Microbiome

. background

respiratory

cerebrospinal [z
fluid

XHXHHXKHXAKHXXHXXXA > High host genomic
, . ; , background
0% 25% 50% 75% 100%




Klinik Metagenomigin Problemleri

OKonak DNA’ s1!

Kontaminasyon!
Q“Batch Effects”

b
b
% Other B Streptococcaceas
g 0% Planctomycetaceae ¥ Lactobacillaceae
X B Pseudomonadaceae B Enterococcaceae
*';) BO% ¥ Moraxellaceas N Aerococcaceas
= B Enterobacteriaceae B Staphylococcaceae
- B Flavobacteriaceae B Paenibacill aceae
% B Polyan giaceas B Bacillacese
5 - B Bacteriovoracaceae Sphingomonadaceas
- B Ruminococcaceas Rhodobacteraceas
v B Lachnospiraceae Xanthobacteraceas
E unclassified Chlamydiales ¥ Phyllobacteriaceas
3 o Nelsseriaceae ¥ Methylobacteriaceas
g Bunchissified Burkholderiales  m Bradyrhizoblaceae
= B Oxalobacteraceae B Caulobacteraceae
i § Comamonadaceas Cariobacteriaceas
8 0 Burkholderiaceae Bifidobacteriaceas
% u Sphingobacteriaceas Propionibacteriaceas
= B Chitinophagaceae Micrococcaceas
= B Cytophagaceae Microbacteriaceas
E B Bacteroidaceae Corynebacteriaceae
¥ Acldobacterlaceas
% o ] . - )
a 012345 012345 0123 012345] %
Number of serial dilutions ‘g
MB kit FP kit PSP kit QIA kit




Klinik Metagenomigin Problemleri
..
QKonak DNA’ s1!

Kontaminasyon!

Farkl patojenler icin farkh izolasyon gereksinimleri

UDNA ? RNA?

L Etken & Kolonizasyon ayrimi?
QMaliyet

PLUNGING COSTS OF SEQUENCING

Since 2008, new sequencing technologies have driven the costs

Accelerating Diagnosis with Next-Gen Testing can

Impact Clinical Decision-Making (“Precision Medicine”)
of DNA sequencing down faster than the rapid improvement in
microprocessor power represented by Moore's Law.
10'000 E ................................................................................................................ ﬂ
<Z( 1'000.; ..................... T 3 S S B v SR W RSN 85
e v 5 Moore’s law
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t Improved patient outcomes




Klinik Metagenomigin Problemleri (mi?)

®

|| &

Recorded in PHI

Bioanalyzer

Positive control Lot numbers
Total NA Post-DNAse
extraction treatment
Negative control
k.
RNA clean-up |
DNA library Nextera XT :
ds cDNA
synthesis

2y

Sequencing

RNA library Nextera XT

SURPIClin

Reviewed by clinician

&

Uier

University of California
San Francisco

Clinical Metagenomics for the
Diagnosis of Acute Infectious
Diseases
.

PUE

3 p ik ‘y,'
Jerome Bouquet, Ph.D.

Postdoctoral scholar, Chiu Lab
Department of Laboratory Medicine, University of California, San
Francisco

UCSF-Abbott Viral Diagnostics and Discovery Center
TP o & & & E B WM

Timeline — Clinical CSF mNGS assay in full speed

CLIA laboratory Clinical CSF mNGS

validation assay launch Clinical BAL mNGS assay
August 2015 - present May, 2016 launch (pneumonia)
End of 2016 / Early 2017
1an2016 | Feb | Mar | Apr | May | Jun | ul | Aug I'sep | oat i
May, 2016 August, 2016

Clinical plasma mNGS
assay launch (fever, sepsis)

UC CIAPM prospective
study launch

* High yield cases chosen by PM consult services
* 6 prospective CSF samples sequenced each week
* Results reported in 56h

* Cost-benefit and clinical outcomes analysis after 1 year, 300 samples



Steril doku paradoksu!

UDogal flora elamani? Enfeksiyon?

Current Bladder Dysfunction Reports
“...March 2016, Volume 11, Issue 1, pp 18-24

The Bladder Is Not Sterile: History and Current
Discoveries on the Urinary Microbiome

= Previous Article December 2016 Volume 215, Issue 6, Pages 682-683 Next Article =

Challenging dogma: the endometrium has a microbiome
with functional consequences!

Authors Authors and affiliations
Linda C_Giudice, MD, PhDF#

University of California, San Francisco, San Francisco, CA

Krystal Thomas-White, Megan Brady, Alan J. Wolfe, Elizabeth R. Mueller [=]

SCIENTIFIC REPg}RTS

OFEN The Microbiome of Aseptically
Collected Human Breast Tissue in
Benign and Malignant Dlsease

Received: 14 April 2016 Ting J. Hieken?, Jun Chen®3, Tanya L. Hoskin?, Marina
Accepted: 07 July 2016 Sheri Ramaker‘ Jian Xiao®, Derek C. Iladusl(yJ Keith L. Knurson‘ KnshnaR Kalari?,
Published: 03 August 2016 Janet Z.Yao?, Larry M. Baddour’ Nicholas Chia®>**® & Amy C. Degnim®

RESEARCH ARTICLES

The Placenta Harbors a Unique Microbiome
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Metagenomic approaches demonstrate that the human placenta is not sterile but harbors a unique
microbiome.

Tumor microenvironment, tumor microbiome and resistance to anti-cancer therapy

Home > Research
> Home

> Research Research

> Collaborators
The Tumor Microbiome

Group
Characterizing. visualizing and studying the effects that the bacteria inside
tumors might have on different cancer hallmarks.

Publications

Join Us Read more »

v

Gallery

Contact Us
Tumor Secretome Dependent Precision Anti-Cancer

Therapy

Tailoring novel drug combinations to overcome tumor microenvironment
mediated innate resistance.
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Steril doku paradoksu!

UDogal flora elamani? Enfeksiyon?
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Component 1
These two components explain 44.85 % of the point variability.






