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nuclear genome, The mterior of the nucleus containg a number of subnuclear
hodies inciuding the RINA-comprising nucleolus. which is mainly involved in
the assembly of RNA-comnrising ribosomes. After being produced in the
nucleclus, ribosomes are exported to the cytoplasm where they transiate
mENA

An anucieated blood cell-extracted nuacleic acid fraction preferably
referg to a fraction comprising chromosomal DINA, ribosomal RMNA, nuclenlus
RNA, and/or messenger RNA

The term “gene” as used herein, and in particuiar in the pl'z.]:'a..s-:mg
“mutation i a gene of a nucleated cell” is meant to refer to any nucleic acid
sequence, both chromosomal and extra-chromosomal, of 2 nucleated cell,
oreferably a nuclear nucieic acid sequence, and mavy include transceribed and
non-transeribed seguences as well as ribosomal RNA gequences, most
preferably chromosomal seguencas that are transcribed into RNA,

In an srelerved embodimen

¢ of a method of the swensiond

acid of a foetus g chromosomal or genomic nucleic acid of said foetus, in
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particuiar a nucleic acid carrying a mutation that is indicative of a

(predisposition to develop) foetal disease or condition in said foetus.

In another preferredembadimenterample, said foetal disease or condition

markey is an expression profile of genes of said foetus, wherein said expression

vofile 1 mdicative of a {(predisposition to develop) fostal discase

Ition

i said foefus, e a ioetal disease or conthition-specific sxpression profile.
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In some prefered-embeodimertsexamnics ot aspeets-oft

said expression profile of genes 15 not an expression profile of genes from an

anucieated blood cell of zaid foetus, and is aiso not an exzpression profile of
genes from a nucleated ceil of raid subject.

i

In an prefesed-smbedimentoample of a method of the imventtendisclosure said foetal

dizease or condition-specific expression profile is the expression profiie of

chromogonal genes 1n {a cell ofy said foetus, the expression of which is altered
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ao to the presence of a foetal disease or condition or disordser. Preferably, the



profile is the expression profile of chromosomal genes from a nucleated cell of

said foetus the mRMNA of which te present in anucleated blood cells of the
subject carrying the said foetus
In another prefesred-smbsdimeamenannle of a method of the syweensendisciosurs the

'

. maore preferably messengey

rihonucieic acid (mBNA) or miBNA

Hreentan examnie of a method of the 4

srendisclogurs said nucleic
acid 1s not mitochondrial DNA or mitochondrizal RNA Henes, mitochondrial

mucleic acid is preferably not an aspect of the present imvestondisclosure.

In another aspect, there is provided a method for determining the stage of foetal

disease or condition or the efficacy of a foetal disease or condition treatment in a subject
comprising the steps of:

- analyvsing a blood sample of a subject for the presence of 2 foetal dissase or

condition marker using the method as defined herein at a first

time point to thereby provide a first value for the level of said foetal disease

condition marker in said subjeci,

- analvaing a blood sample of said subject for the presence of a foetal disease or

condrtion marker using the method as defined herein at a

second time point to thereby provide a second value for the level of smid lestal

disense or condition marker in said subject, whersin said subject or said foetus

has been subjected to a foetal disesmee or condition treatment between said Orst

and second time pont, and
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- comparing said first and second value to determine the efficacy of saxd fosta
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disease or condition treatment in said subject,




as defined herein to thersby provide a test value for the level of said foetal disease

In yet another aspect, there is provided a method for determining the stage of a foetal

disease or condition in a subject, comprising the steps of:

- analysing a blood sample of a subject carrying a foetus for the presence of a

foetal disease or condition marker using the method
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or

condition marker in said subject,

- providing a reference value for the ievel of said foetal disease or condition

marker wherein said reference value is correlated to a particular stage of

foetal dissase or condition, and

- comparing said test and reference value to determine the stage of foe

disease or condition in said subject.

In another preferrod-embadisrenioxampic of & method of analysing a blood

) . e N : . L ;
sarmple according to the mvention said step b) of anaivsing said anucleated

blood cell-extracted nucieic acid fraction for the presence of 2 fostal diseage oy

condition marker comprises the zela
D at izast a part of said nucleic acid of & foetal disease or condition acvent by

Gt S
{(reverse transeriptase; nolymerase chain reaction amuplification usine &t leass

one foetal discase or condition ageni-specific amplification primer or probe or

1) a plurality of mRBNAs (or at least a part of the mBNA

e

5) by reverse
transcriptase polvimerase chain reaction amplification to determing the

sxpresgion level of the chromoesomal ones ang oding said mENAgs 1o the

gen erely

Drovice an expression profije for said genes and comparing said expression

i

profile to & referance profile
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In ap preferred-emsbeduneni-eraspear-ai-einyanaensramplz, the foetal
disezes or condition 15 salecied from the fostal diseass or conditions listed in
e ty L PRV U L

Tabie 1.
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Poble 1 Foatal diseases or condition vect of embodiments of the present
nvention.

S - D ) v, KN 3

Achondroplasia (abnormality of the skeleton causing dwarfism

CAchromatopsie {(Inability to ses color

CAdrenal Hvpoplasia C(mge}zlita (reduction in adrenal eland function)
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1. A method of analysing a blood sample of a subject carrying a foetus
for the presence of a foetal disease or condition marker, said method
comprising the steps of

a) extracting nucleic acid from anucleated blood cells, preferably
thrombocytes, in said blood sample to provide an anucleated blood ¢ell-
extracted nucleic acid fraction, and

b) analysing said anucleated blood cell-extracted nucleic acid
fraction for the presence of a foetal disease or condifion marker, wherein said
foetal disease or condition marker is a foetal disease or condition-specific
nucleic acid sequence or mutation in the nucleic acid of said foetus, or wherein
said foetal disease or condition marker is a foetal disease or condition-specific

expression profile of genes of a cell of said foetus.

2. The method of claim 1, wherein said anucleated blood celis are

thrombocytes or erythrocytes, preferably thrombocytes.

3. The method of claim 1 or 2, wherein said foetal disease or condition

is selected from the group consisting of congential and genetic disorders.

4. The method of claim 3 wherein said genetic disorder is gene

mutation of trisomy or wherein said foetal disease or condition is the foetal

- gender.

5. The method of any one of the preceding claims, wherein said foetal

disease or condition marker is a nucleic acid of a foetus.
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6. The method of any one of the preceding claims, wherein said
expression profile 1s based on ribonucleic acid (RNA), preferably mRNA in said

anucleated biood cell,

7. The method of any one of the preceding claims, wherein said step b)
of analysing said anucleated blood cell-extracted nucleic acid fraction for the
presence of a foetal disease or condition marker comprises the selective (
amplification of

i) at least a part of said nucleic acid by (reverse transcriptase) polymerase
chain reaction amplification using at least one foetal disease or condition
marker-specific afnpliﬁcation primer or probe, or

i1) a plurality of mRNAs (or at least a part of the mRNAs) by reverse
transcriptase polymerase chain reaction amplification to determine the
expression level of the chromosomal genes encoding said mRNAs to thereby
provide an expression profile for said genes and comparing said expression

profile to a reference profile.

8. The method of any one of the preceding claims, wherein said method
is part of 2 method of diagnosing said foetal disease or condition in a subject,
and wherein the presence of said foetal disease or condition marker in said
anucleated blood cell-extracted nucleic acid fraction is indicative of said foetus

suffering from or at risk of suffering from said foetal disease or condition.

9, A method for determining the stage of foetal discase or condition or
the.efficacy of a foetal disease.or.condition treatment.in-a-subject .comprising
the steps of.

- analysing a blood sample of a subject for the presence of a foetal disease or
condition marker using the method according to any one of claims 1-8 at a first
time point to thereby provide a first value for the level of said foetal disease or
condition marker in said subject,

- analysing a blood sample of said subject for the presence of a foetal disease or

condition marker using the method according to any one of claims 1-8 at a
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second time point to thereby provide a second value for the level of said foetal
disease or condition marker in said subject, wherein said subject or said foetus
has been subjected to a foetal disease or condition freatment between said first
and second time point, and

- comparing said first and second value to determine the efficacy of said foetal

disease or condition treatment in said subject.

10. A method for determining the stage of a foetal disease or condifion
in a subject, comprising the steps of:

- analysing a blood sample of a subject carrying a foetus for the presence of a
foetal disease or condition marker using the method according to any one of
claims 1-8 to thereby provide a test value for the level of said foetal disease or
condition marker in said subject,

- providing a reference value for the level of said foetal disease or condition
marker wherein said reference value is correlated to a particular stage of
foetal disease or condition, and ‘

- comparing said test and reference value to determine the stage of foetal

disease or condition in said subject.



