NIPT nin gelecegi

Ajlan Tukun



NIPT’den beklentiler

« Tarama testi tanimi ile gelismeler

o CFIS yerini almasi
« Ulasilabilirlik

« Tani testine evriimekee?
o Diger otozomal kromozomlarn andploidisi
o Mikrodelesyonlar
o Tek gen hastaliklari



Teknolojide Gelisme

MATERYAL
o Total cfDNA

o Fetal DNA'nIN secilmesi
o Fetal DNA'nin isaretlenmesi

INCELEME YONTEMI
o Amplifikasyon +
« DNA tabanli
* mMIRNA tabanli
« RNA ftabanli
« DNA Metilasyonu tabanli
o Amplifikasyon -

SONUCLARIN DEGERLENDIRILMES]
o BIYOINFORMATIK
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RNA Profil anal

* MicroRNA Profiling
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Williams ve ark, Proc. Natl. Acad. Sci. US.A. 110 (2013) 4255-4260) @




Genom boyu RNA Profil
analizi

* MicroRNA Profiling
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Genom boyu metilasyon dizilemesi

Teknolojik gelismeler ile ulasilacak yeni nesil NIPT'nin
plazmadaki genetik degisikliklerin doku orijinini belirlemeye
olanak saglamasi ideal beklentidir.

« DNA Doku haritalamasi:

©)

Bu hedefe yodnelik olarak yeni gelistirilen teknoloji sonucunda dokuya 6zgu
metilasyon profili kullaniiyor. Bu yontemle, cfDNA'niIn genom boyu bisdlfit
dizilemesi yapildiktan sonra, dokuya 6zgU metilasyon bilgisini saglayan 5800
DNA metilasyon belirteci ile cfDNA analizi sonunda elde edilen data Uzerine
uygulanan dekonvolusyon islemi ile total DNA icin doku kaynagr oranlari
hesaplanir.

Yapilan calismalar; gebelerde beyaz kan hUcreleri, karaciger ve plasentanin
cfDNA'nINn 3 major kaynagi oldugunu gosterdi.

Bu yontem ile, eger maternal kanser séz konusu ise bu kanser dokusundaki
genomik artma/azalmalar serum cfDNA'niN kanserin kdken aldigl dokuya 6zgU
olan kisminda proporsiyonel degisikliklere yol acacak.

Sun ve ark. bu prensibi duzensiz NIPT sonucu veren bir gebe kadinin
bulgularina uyguladi. Plazma DNA doku haritalamasi ile, B hUcrelerinden kdken
alan DNA miktarinin total cfDNA icinde cok artmis oldugunu ve dUzensizligin bu
cfDNA fraksiyonunu yansittigini gosterdi. Bu hasta follikUler lenfoma tanisi almisti.

Sun ve ark, Proc. Natl Acad. Sci. USA 112, E5503-E5512 (2015) @



Genom boyu metilasyon dizilemesi ile plazma DNA doku haritalamasi
(Sematik gosterim)

sequencing methylation
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Gebelikte dokularin plazma DNA’sina katkilarindaki degisim
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Plazma DNA doku haritalamasi ile cfDNA analizi

(Sematik)

A

111 7

Ref Chr ' ‘ u u

Pregnant woman
carrying a trisomy 21 fetus
Chromosome- Chr21
Plasma DNA specific
plasma DNA Placenta
DNAderived from . %
Placenta- pebeilin tissue mapping

the pregnant woman

—

Ref Chr
Placenta

Difference in the
tissue contributions

between Chr 21 & Ref Chr

+10%

AM (%)

Placenta

Other tissues

B

Cancer patient
Plasma DNA

DNA derived

Tumor-derived  fromother  HiSSUE Mapping
DNA et

Chromosome with ( J

‘copy number gain

in the tumor tissue

Chromosome with |
copy number loss
in the tumor tissue U

Chromosome with

Ch’°m°f:me' copy number gain
; spect DCNA in the tumor
plasma Tissue origin

=

Chromosome with
copy number loss
in the tumor

Tissue origin

% the tumor

umor

Difference in the
tissue contributions

between the two sets

of chromosomes

Tissue origin
of the tumor

AM (%)

Other tissues

Pregnant woman with
follicular lymphoma
Plasma DNA

Lymphoma-  Placenta- DNA derived
derived  derived from other
organs

DNA DNA
Chromosome .
with copy U ()
number gain u
in the [
lymphoma O U
Chromosome

without copy 2 N
number | ' | I U {l
change nA
il v

Chromosome-
specific Chromosome with
plasma DNA  copy number gain
tissue mapping  in the lymphoma

Chromosome without

copy number change
in the lymphoma

Difference in the
tissue contributions
between the two sets
of chromosomes

AM (%)

B-cells Placenta

Other tissues

Sun ve ark, Proc. Natl Acad. Sci. USA 112, E5503-E5512 (2015)



Diizensiz

NIPT sonucu veren olguda uygulama
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Gelistirilen Teknoloji

Nanopore DNA Dizileme

Current

Modifiye/isaretlenmis bazlara intiyac duymuyor.
"
H
Current k K‘
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DNA porun icerisinden gecerken iyon akiminda degisiklige neden oluyor.

https://manoporetech.com/science-technology/how-it-werks



Gelistirilen Teknoloji

DNA nanoball sequencing
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Microarray tabanli NIPT

DO 10.1002/pd 4484 PRENATAL DIAGNOSIS

ORIGINAL ARTICLE

Clinical performance of non-invasive prenatal testing (NIPT)
using targeted cell-free DNA analysis in maternal p?c:smcl with
microarrays or next generation sequencing (NGS) is consistent
across multiple controlled clinical studies

Renee Stokowski', Eric Wc:ng], Karen White !, Annetts Bc:iet,f], Bo Jacobsson®, Herb Brar®, Madhumitha Balanarasimba', Desires Hollemen ',
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" Adicisa Diugllr_wsliui, Ine., San jose, CA, USA

?U&_‘p.nhns_‘nl of Chetetrics and Gynecology, Sahlgrenska Acodemy, University of Gathenburg, Gathenburg, Sweden
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ABSTRACT

Cbjective To evaluate the clinical performance of non-invasive prenatal testing for trisomy 21, 18, and 13 using
targeted cell-free DNA (cfDNA) analysis.

Methods Targeted cfDNA analysis using DANSR™ and FORTE™ with microarray quantitation was used to evaluate the
risk of trisomy 21, 18, and 13 in blinded samples from 799 singleton, twin, natural, and IVF pregnancies. Subjects
either had fetal chromosome evaluation by karyotype, FISH, QF-PCR, or karyotype for newborns with suspected
o aneuploidy at birth. The results of targeted cfDNA analysis were compared to clinical genetic testing outcomes o
assess clinical performance.




Microarray tabanli NIPT

genomeweb
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Home = Tools & Technology = Microarrays & Multiplexing = Affymetrix Signs Deal with Aricsa to Supp

Affymetrix Signhs Deal with Ariosa to Supply
Array-based NIPT

QOct 18, 2014 | a GenomaWeb staff reporter

MNEW YORK (GenomeWeb) — Affymetrix and Ariosa Diagnostics today announced
that they have signed a multi-year agreement under which Affymetrix will supply
arrays and instruments for use in Ariosa's Harmony non-invasive prenatal test.

The deal "opens up the possibility to further broaden access to the Harmony test via
a kit decentralization strategy," Ariosa CEQ Ken Song said in a statement. Under
such a strategy other laboratories would be able to run the array-based test in
house.

The announcement follows the publication of an Ariosa study in Fefal Diagnosis and
Therapy earlier this year, which demonstrated that array-based testing of cell-free
DNA in maternal blood generated more consistent data in a shorter period of time
and at a lower cost than the company's existing sequencing-based assay.

Arosa has said it believes the lower cost of array-based NIPT will allow it to fulfill its
goal of providing broader access to testing. In a release, the companies said the




BIYOINFORMATIK

« Biyoinformatik degerlendirmede

o WISECONDOR algoritmasi
o Bayindir algoritmasi

o Sistermans et al, JAMA. 2015;314(20):2192 ®



Tim bunlar gerceklestiginde!
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