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Non-invasive prenatal diagnosis?







Placenta as a p
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Fetomaternal Ratio in Plasma and Cellular Fra

Fetal DNA in Fetal Cells In
Maternal Plasma Maternal Bloc

estation

11-17 wk 3.4% 0.001¢

37-43 wk 6.2% QA



How long are the circ
DNA fragment



Size of DNA fragments

SRY: Fetal
Leptin: Total (predor
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Potential method for fetal DNA enrichment
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What happens after



Rapid Fetal DNA Clearance

SRY (copies/mil)

o
7]

SRY (copies/ml)

Cae 3 Case 52 Case 53
120 230 260
100 Ay 220
= 1804 = I
RO E &4 _E 180
14D £ 160
04 2, 130 = 140
3 100 8 120
40 o B0 s
60 2
20 ¥ and w an
5 20 0
T . L A, . L W i e ey |
CSRERIRTREREERE o QReRIRERECH SCEEERTIEEES S
Time {min) Time (min} Time (min)
s 4
Case 54 B i Case 56
N ISt fter del
&l
. I w—
20
I-lll'lrr1hlrllll I:lllIIlIIlIIlIII
CERFIRTRIFEZHE SSRRYRZRIZEBERR
Time (min) Time {min) Time (min)
Case 57 Case 58
120 400
100. 350 §
= 30
i = 15
g
60 E 200
=
404 -
o
204 “
e
"SRRI RZRRRBEAR

Time (min)

Time {imn)

Lo et al. Am J Hum Genet 1999



Prenatal Diagnostic Ap
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Fetal RhD genotyping

RhD-positive RhD-negative




Universal fetal DNA



CpG methylation
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The Pseudomalignancy
Analogy

» Does this extend to the epigeneti
level? !

- Tumour suppressor genes (TS
hypermethylated in cancer
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Bisulfite Sequencing

"RASSF1A exon 1

"RASSF1A promoter

huzmzcmhr
s
paiejAyiew|

LBo
SLE*
69c
9c*
59¢
05
Bret
pc+
DECH
9cct
oot
loc+
S6L+
BB
&8 L+
LLL*
OLL*
B9+
IS+
B+
oL+
oL+
PLLH
S0 L+
oL+
ZOL*
L6%
cE*
o6+
cB*
ELY
L9%
vo+
(AN
St

Aouanbaay
a5
palelAyiaw

G+
m;
Sl
7z
GE
1]
L
N.mn.
95+
69
9L
58
OkLA
ELl

adwes

9280
L 2 X 222222y}
L 2 X 222222y}
T XXX T MY X X T
5] 191 1 191 I 1% I |
S0 00RBOBN
o0 OO BDOB®
L L J Aelkal 1 3 ¥ % I
eso00OOBRBORN
T XXX Y Y
sy YaX Yatalsl X X X |
s IsT Y T 1T XX X}
S I X IsY I X X X X ]
SEeTsY T X 31 X ¥ ¥ ¥
SISTSIST I BSIal T J
o T X X E BT XY X X
o0 OBPBDOBN
L L X A X 3 Belay X ¥
L ey 2 X 00 RN Y
L 2 X 22222y}
SIeT IaleY T X X X ¥
L X Iel X X 0 ek ¥ ¥
i XeF TeF T 1 IeY ¥ ¥
orel 1T X X 2 0 % ¥ §
L L L ael £ 1 7y X ¥
L Ik 4 Taf 3 % ¥ % %
T IsT T X 1T XX X}
T XXX XY Y XaIal
L el 181 I8 1 X X 1 ]
T XXX Y
il L X % I8l 3 % % I ¥ .
I I T Iexelsnl X 2 X X ]
T I T XXM T XXX
i ek Iel ey % ¥ ¥ X
L IeX T 1 ey % X ¥ X
PO SODBOO® )

26L0
ey X F 1 X322 YR X
gerel T 1 X 3 3 ey I
iJafelsy Yarsl ¥ ¥ X X |
aIelel Y In1 T X X X ]
L X I8 T X 22 XX ¥
i X X 28% % MY X X T
SISTeY TaF oY X X ¥
L L X A X E6) ¥ ¥ Taf
oo OOBPBOBN
L L A X E ] Iey X ¥
i L 28y 2 2 0 % Q% ¥ ;
T XTI Y
I X X IelsY 3T XXX |
T XX IS XTI T XX X ]

vluaoe|d

0000
L L O oy Oy Ly ) )
L L O oy Oy Ly ) )
DO0O0O00000000
DO0O0O00000000
DOO0000000000
DOO0000000000
BIBEETEREEEEIEE I EET RN ]
BIBEETEREEEEIEE I EET RN ]
IO OOy Oy Oy Oy Oy Oy )
IO OOy Oy Oy Oy Oy Oy )
IO OOy Oy Oy Oy Oy Oy )
DOO0O00000000
GOO000000000
GOO000000000
GOO000000000
BISESIBE SN BT ERIEERTaN N
BISESIBE SN BT ERIEERTaN N
L iy Oy Oy Oy Ly )y )
L iy Oy Oy Oy Ly )y )
O OO OO OO0 000
O OO OO OO0 000
O O O O O O O 00 D
O O O O O O O 00 D
(RO RO Oy )
(RO RO Oy )
O Oy Oy Oy Oy Oy Oy )
O Oy Oy Oy Oy Oy Oy )
O Oy Oy Oy Oy Oy Oy )
(O O O OO OO OO0 O
L3 O O O Oy O O 00 D
L3 O O O Oy O O 00 D
L3 O O O Oy O O 00 D
BISE IR SN BTN EIEEETEN N
BISE IR SN BTN EIEEETEN N
PO OOy Oy OOy Oy Oy Oyy )

S0
BIBREETREEERIEE I EET RN ]
BIBREETREEERIEE I EET RN ]
IO OOy Oy Oy Oy Oy OOy )
L L Ly OOy Oy Oy )
L L Ly OOy Oy Oy )
L L Ly OOy Oy Oy )
LE LU L Oy Oy ) )
BISEEIBE SN TS ERIEEETaN N
BISEEIBE SN TS ERIEEETaN N
BISEEIBE SN TS ERIEEETaN N

L L O oy Oy Ly ) )
slsRslslelelnislenel ¥ |
OO0 00000000

DOOO0O0000 000

S[|20 POO|d
[leularen

Chiu et al Am J Pathol 2007



" fieno

I sliso)
snwAyy
yoewois

ua9|ds

0 Abortus #001
B Abortus #293

aulsajul jlews

Uiys
| S | m-:mum:._

sealoued
ajosnuw
Bun)
13N
Asupry
Heay
uojo2
ulelq

1SpPpPE[|q

0.45
0.40
0.35
0.30
0.20
0.15
0.10
0.05
0.00

To)
N
o

X

V14SSVYH jo xapul uonejAyiapy



Methylation-sensitive _
restriction enzyme analysis

placenta-derived Maternal blood ce

RASSF1A gene RASSF1A gene
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Can this method be used for the détection
of Down syndrome?




Total amount of chromosome 21

largely reflects maternal chromosome status

Maternal DNA

Fetal DNA
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Summary of Difficulties

 Low fractional concentration of
DNA

* Need of a method to detel
chromosome dosage



A proposed solu '



| ow fractional concentratic

e Target a subfraction of plasma r
acid that is completely fetal-spi

e RNA markers



Stability of Plasma '



Rapid degradation of free RNA in
plasma
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Plasma PLAC4 mRNA concentration (copies/ml)
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How to derive chromc
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The RNA-SNP Appr



trisomy 21 fetus
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Placenta
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Digital PCR

Vogelstein and
PNAS 199
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Conclusions

Fetal DNA/RNA molecules are present In
maternal plasma

Sex-linked disorders, RhD status /‘

Fetal epigenetic markers

Aneuploidy detection: RNA-SNP, high
accuracy, heterozygosity requirement

Digital PCR:_high precision, recent automation
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