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Flora ; Mikrobiyota; Mikrobiyom

 Ornek insan barsagi;

Mikrobiyom

e Bakteriler

 Archaealar

* Mantarlar Mikrobiyota

* Ekaryot mikroplar (Blastocystis gibi)

* Viruslar/fajlar



Mikrobiyata Calismalari: Nasil Planlayalim?
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Mikrobiyata Calismalari: Nasil Planlayalim?
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Mo Ornek
ﬂ// Alma

Depolama

Barsak mikrobiyota calismalarinda

bagirsakta belirli bir bolgede mukoza
ve [imenin mikrobiyomlari bakimindan
birbirinden farkli oldugu
mikrobiyomun, esasen mide ve ince
bagirsak olmak lGzere, bagirsak
uzunlugu boyunca 6nemli 6lctide
degistigi

kalin bagirsakta tamamen farkl oldugu
unutulmamalidir.
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Effects of intrauterine contraception on the vaginal microbiota
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Vaka Kontrol Secimi
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Ornek; Vaka — Kontrol Secimi

* Kisacasl, mikemmel bir yontem yoktur ctinkl secim
* fizibiliteye,
* maliyete,
* hastanin kabultne
* mikrobiyomu analiz icin kullanilacak yonteme
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Limitations

Bacterial DNA was identified in 14/16 patients with RA, and in all disease free controls

whereas fungal DNA was identified in 12 out of 16 RA samples, and 8 out of 9 healthy controls

These results are consistent with other published works that have previously reported the pres

ence of bacterial DNA in the majority, but not necessarily all, samples investigated [80, 81]. A

potential limitation of this study is that we did not elect to sequence of experimental controls,
- and relied on the absence of a detectable signal following agarose gel electrophoresis and
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g__Cladosporium 5.1% 0.1%

" ¢__Agaricomycetes_unidentified 3.2% 2.2%

" ¢__Tremellomycetes_unidentified 3.0% 2.8%

" g_ Aspergillus 0.2% 6.2%
" g__Pichia 8.9% 0.0%
® g Candida ‘ 11.9% 0.0%
¥ g__Penicillium [ 0.7% 15.0%

® o_Hypocreales_other_other 0.0% 26.4%
g  Malassezia 45.3% 40.9%




Metagenomics to Assist in the Diagnosis of
Bloodstream Infection

Alexander L. Greninger'" and Samia N. Naccache?

Preanalitik e Normal cilt florasi
e Antibiyotik kullami
e Gegici bakteriyemi
e mMNGS dogrulamasi icin kullanilan fazla numuneler, steril olmayan kimya veya teknikler

Analitik e Reaktifler (6rn. eliisyon tamponlari, nikleik asit ekstraksiyon kitleri, enzimler) sirasinda kontamine
olmustur. cevresel viral, bakteriyel veya fungal kirleticilerle tiretim
e Kullanicinin normal florasi veya potansiyel patojenlerin yayilmasi (gizli solunum veya ishal virusleri)
e Ekstraksiyon, ters transkripsiyon, zenginlestirme, kiitiphane hazirligl sirasinda ¢apraz kontaminasyon
e Onceden olusturulmus kitapliklarla capraz kontaminasyon
e Ayni barkod semasini kullanarak énceki calismalardan sizma
e Ayni ¢alistirmada farkli barkodlardan indeks atlama

Postanalitik e Bildirilen patojenin kontaminant mi, normal flora mi yoksa kandan gelen bir patojen mi oldugunun
belirlenmesi



DNA/RNA Eldesi

Diski

Balgam

drar Matrikse
Vajinal stirunti

Yara Suruntusu uygun
Beyin omurilik sivisi .

ASCIT vontem

Biyopsi ....
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”ﬁ“ Dlzlleme icin Kituphane Olusturma

/ Bakteri Mantar™ Eukaryot Virus
Hedef

Mikrobiyota

HIPOTEZ

/ Hedefe Yonelik Dizileme; Yuksek derecede korunmus genler

tum bakteriler icin kolay hedeflenebilir
Cinsler icin ayrima olanak verir

Bakteri; 16 s 23s Dizileme
Mantar ITS 1-2 Dizileme

Tum Nukleik Asit Verisini Dizileme; Shotgun Dizileme
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N\v Dizileme icin Kutuphane Olusturma

_ Hedef Dizileme "Shotgun" Dizileme

Hedef amplikonlar icin kullanilan primer setleri
lyi kurgulanmis genel protokoler olmadigi icin biyas yok
Gorece ucuz (S50-5100/6rnek ) Amlikon verisi ile sinirli degil

Fonksiyonel bilgi verebilir

lyi Yonleri

Konak nikleik asitleri dahil cevresel
kontaminasyon

Daha pahali (1000S Ustl 6rnek bast)
Veri analizi daha karmasik

Daha yuksek kapasiteli, yliksek RAMIi
bilgisayarlara ihtiyac¢ var

Degisken bolgelerin secimi biayas yapabilir.
VIRl Cok korunmus bolge secildigi icin ayrim zayif
kalabilir




Shannon-Index/Alignment position
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Dizileme icin Kutuphane Olusturma
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- Bases/Alignment Position
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Alignment position

e 16S rRNA gene 9 hipervariable

bolge icerir;

* Eniyi secenek 6rnek ¢alismlardaki

bolgeleri kullanmak

* Genel bir yaklasim icin

* V1-V3yadaV3-V5insan

mikrobiyom projesinde

* V4 Dunya Mikrobiyom projesinde
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Mikobiyom analizi-
Hedef amplikon
sekanslama

Mikobiyom analizinde,
kullanilan yontemler
bakteriyel mikrobiyom ve
taksonomik siniflandirma
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Hedefe Yonelik “Shotgun”




Hedefe Yonelik
“Shootgun”
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Dizileme igin
Kiituphane Olusturma ikl

/ Bakteri Mantary Eukaryot BVAFUS
Hedef

DNA/RNA =>» Organizma Ozgiin planlama
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Dizileme

lFarkll Platformlarda Dizileme Reaksiyonlari

Ham Data Eldesi

O
N,
)
3
@
<
)
>
.

HIPOTEZ

Degerlendirme ve Rapor Olusturma




“n
S« Dizileme
Ww

Illumina ThermoFisher

A AdE =T

iISeq100 | MiniSeq MiSeq NextSeq |NovaSeq6000| lon PGM |lon S5/S5XL| lon Proton

Output Range| 12Gb |1.875Gb| 0.3-15Gb | 20-120 Gb | 134-6000 Gb |20 Mb-2 Gb| 1.2-8 Gb 10 Gb
RunTime | 9-19hr | 24 hr 555hr | 11-20hr | 24-44 hr 27 hr 4-5 hr 2-4 hr
Reads per | , uion [8-25million| 1-25 miion | 139490 lupto 20 bition] 9-%°® | 3-80 million | 60-80 miliion

Run million million
Read Length (2 x 150 bp | 2x 150 bp | 2x300bp | 2x 150 bp | 2x 150 bp |200-400 bp | 200-400 bp 200 bp
nstument | -$19.0k | -~$50K | ~$100K | ~$250K | ~$985K ~$50K | ~$65K/157K |  ~$149K

Human Immunology 82 (2021) 812-819



Veri “DATA”

* 1 g diski; yaklasik 1 cay kasigi yaklasik;

* 100 milyar bakteri (10!) icermekte

[https://doi.org/10.1371/journal.pbio.1002533]

Her bir bakteri genomu yaklasik 5 milyon (10'!) baz icermekte;

Dijital karsihigi (101%)x (107) = (10%/) 100,000 terabyte.

En yuksek kapasiteli en kicuk disk 1 terebayt bilgi almakta, ve yaklasik 12 g

100 000 x 12g = 1,200,000 g = 1,200 kg yaklasik bir ztrafa kadar
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Maliyet !!!

Falling fast

In the first few years after the end of the Human Genome Project, the cost of
genome sequencing roughly followed Moore’s law, which predicts exponential
declines in computing costs. After 2007, sequencing costs dropped precipitously.
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Microbial colonies / Urme
grown on agar samples

Amplicon sequencing

DNA extraction

b*’ﬁb@

Bacteria Fungi Parasites Human

!

Universal PCR

Bacteria Fungi and parasites
16S or 23S rRNA 18S, 28S or ITS1
N0 \
> I ITS1

— e
16S S 23S 18S } '5.85'”52' 28S
|| L | L
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Biyoinformatik

Patient sample
Stool /4 E Bodily Nasal or

sample blopsy

5| fluid skin swab

Metagenomic sequencing

Total nucleic acid extraction
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viruses Bacteria Fungi viruses Parasites Human

RNAl DNA

Reverse transcription
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Biyoinformatik




Analyzing data...
1

Biyoinformatik

Amplicon Shotgun
| Pre-processing \ l Pre-processing \’
‘,, et e \} / \
l ’ Marker databases ’ ~ Functional databases |
search search

/

OTU clustering | l . N l

}

/) 7 V \\' "/ N . 7 \\" "V/V . V . 7 \\.‘

- Taxonomy assignment | - Taxonomy assignment | Functional assignment |
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Community structure l - Community structure ’

visualization visualization
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Biyoinformatik

* Klinisyenlerin genellikle kafalarindaki ana sorular;

e “vakalarim ve kontrollerim nasil farkli?”
* “bu hastadan alinan bu 6rnek belirli bir hastaligin gostergesi mi?”

* Ozellikle molekiiler analizleri yiritmek icin bircok secenek gbéz dniine
alindiginda, bilimin mevcut durumuyla bu sorulari yanitlamak zor
olabilir.



Biyoinformatik

‘.;; N :

* (1) Ham DNA dizi verilerimden her bir numunede her tirden (veya
metagenomik icin gen/susun) kac tanesinin gozlemlendigine iliskin bir
tabloya nasil gidebilirim?

* (2) Bu tabloyu analiz icin ilgili klinik degiskenlere nasil baglarim?

* (3) Tum mikrobiyom diizeyinde (tipik olarak a cesitliligi ve B cesitlilik
analizleri) veya bireysel taksonlar veya genler diizeyinde uygun
analizleri nasil yapabilirim?
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A cell-free DNA metagenomic sequencing assay that

integrates the host injury response to infection

Alexandre Pellan Cheng?®, Philip Burnham?®, John Richard Lee®<, Matthew Pellan Cheng®®, Manikkam Suthanthiran®,

Darshana Dadhania

A 4

A 4

Y

donor fractions relative
tissues of origin

.12 and Iwijn De Vlaminck®'?
Ty SR
—_

——r 2 et
T
_—
lﬁne D 40 =
cfDNA
WGBS 2
reads @
g
host aligned metagenomic
reads reads O
Removal of a
host reads

4

microbe

abundance

A 4

LTI
= EEIIIIITTTTEE

BT
B SEsssnain

uTl

B no-UTI
n=12 n=12

Normal BKV+/N-
n=6 n=7

Early
n=5 n=9

‘ Eosinophil
trophi

tissue cfDNA

detected microbes

|SletiF ancreas
‘ Hepatocyte

$ Small intestine

z Fosinophil
Erythroblast Spleen 3

~

*Bceu :
Teell NKcell

—
Podocyte
Kidney
L ]
5 adder
...
Lvels § Hepatoeyte
Erythroblast
Beell Small intestine
restpcy - °
ks
L ] L | 1 ]
0 20 40

PC1 (29.9%)




Emanet Edency”

fr <




