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Prenatal diagnosis by CVS/amniocentesis
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NIPD Clinicdlse

Aneuploidies (Chromosomes 21, 18, 13)
RHD for haemolytic disease of the newborn

Y chromosome detection for X-linked disorders

Single gene diseases (Achondroplasia,
congenital adrenal hyperplasia, Cystic Fibrosis)
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CellFree Fetal DNA

Discovery of cellree fetal DNA in maternal plasma of pregnant
women(Lo et al., 1997)

Apoptotic placental cells/trophoblastBloriet al., 2004)

Represents 5.0% of celfree DNA in maternal plasma (Lo
et al., 1998)

Fragmented, prominence size at 143bp (Lo et al., 2010)
Detectable from % week of gestatiorjHonda et al., 2002)

Increased during pregnancy and disappears rapidly after delivery
(Lo et al., 1999)

Fetal fraction varies between pregnanci&albiatiet

The entire fetal genome Is represented in
maternal plasmdLo et al, 2010)
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OUR APPROACH

Development of a reliable
NIPD assay for-globin

gene diseases using SNH
f 20 U S Rgldbiyf
gene cluster

V' SNPs and haplotype analysis
V' Mutation detection
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METHODS

FastCOLD PCR
A Detection of the paternalljnherited fetal alleles

Targeted Next Generation Sequencing
A Fetal fraction measurement
A Detectionof the paternallyinherited fetal alleles

A Detection of thematernallyinherited fetal alleles
(Relative Variant Dosage)

Droplet Digital PCR
A Fetal fraction measurement
A Detection of the paternallynherited fetal alleles

A Detection of the maternallynherited fetalalleles
(Relative Variant Dosage)

A ChromosomaHaplotypingwithout family study)
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Fast COLD PCR

A Preferential amplification of the minor allele
over the overwhelming background thfe

majorallele using &ritical denaturation

temperature, TC TECHNICAL REPORTS
: medicine
A Tc lower than the Tm of the major allels

A Enrichment of Tareducing variations R it COLDPCR it vorant
eplacing wi -PCR enriches varian
(G:C>A:T or G:.C>T:A) DNA sequences and redefines the sensitivity of

genetic testing

Jin Li%, Lilin Wang!, Harvey Mamon!, Matthew H Kulke?, Ross Berbeco! & G Mike Makrigiorgos!

Makrigiorgoset al., 2008 Selectively denature
Denature DNA mutant sequences
I 94 °C at critical temperature (T_~86.5 °C)
- Mutant
\ T.=86.5 ci

W _+r
559G Wild-type

Reduce temperature
for primer annealing

[

Preferentially copy the mutated sequences




Selection of SNPs with High
Degree oHeterozygosity

A 130 SNPs located on theglobin gene cluster !
(http://www.ncbi.nlm.nih.gov)

A 75 random samples (Cyprus Population)
A Sequenor® MALDTOFRVassArray

LTR1 LCR HBE HBG2 HBG1 HBBP1 HBD HBB

nt. 1 € v N g 5 B nt. 82,429
— T ——— — — — — — P—
— O —

A B C D E F
3SNPs 3 SNPs 18SNPs 7SNPs 2SNPs 16 SNPs

A 49 SN Tmreducing variantfor FastCOLD PCR ﬁ

hete rq of Human Genetics (2013) 77,115-124
SNP1 G/A or the Noninvasive Prenatal
furthe femia
S N P 2 G/T brer!, Jan Traeger-Synodinos?, Ariadne Mavrou?,
- u?, Christiana Makariou® and Marina Kleanthous'
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Fast Temperature
Gradient COLD PCR
Fast TG COLD PCR

Tmreducingvariations
Tm Fetak Tm Maternal
Tc < Tm Maternal

SNP1L SNP 2

Tcl=T T ®dn Tel=T T PO

Tc2=r T ®cC Tc2=r T ®p
Tc3=1 T Py Tc3=1 T Py

Tc4=r y ®n

Denature all DNA at

94°C
Fetal Maternal
—
Primer annealing at ™ 5cycles
56°C
—

Extend af72°C ‘ ‘

Vv

Denatured fetal dsDNA maternal
(minor) (major)

——

‘l’ 10cycles for
Primer annealing at > cachTc
pcx/
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Genomic DNA spikes
A 95%GGand 5% Tallele

A Mimic the fetalmaternal
relationship in maternal
plasma

A Fulfilthe Tmreducing
criterion

Assessment  of

reproducibility
A 3 replicate reactions/run
A 3runs
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Sample Run 1- Replicate 1 Run 1- Replicate 2 Run 1- Replicate 3
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Sample

Run 1- Replicate 1

Run 1- Replicate 2

Run 1- Replicate 3

[6 1 ca e c] | G T CA G/A C | | 6 T ca /A c |

G T ca 6 c G T cA 6 c G T ca 6 c
100%
GG

G T cA A C G T CA A C

100%
AA
95% GG| T R 4 G T €A 6 € G T ca @ ¢
& ~55%
5% AA

Specificity, reproducibility and repeatablllty of the ass
were optimized
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Evaluationof Fast TG COLD PCI
on maternal plasma samples

a

cff DNA isolation from maternal

Blood collection plasma
~8" wk gestation
9mIPB 17 maternal plasma samples of pregnancieaskt

for i -thalassaemia
A 8 for SNP 1 (G/T)
A 9 for SNP 2G/A)

Assessment of reproducibility
A 3 replicate reactions/run
A 3 runs
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8 Maternal

plasma analysis -SNP 1
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