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1 In situ hybridisation method Field of the invention  The present
invention relates to an improved method of in situ hybridisation for 5
detecting the presence and/or location of biopolymers in cells or histology
wangles: Background of the invention The in situ hybridisagiem/&khyisogvs2
commonly used technique in the field of 10 biomedical science. ISHis
used to reveal the presence of biopolymers of interest as well as show
their location in the ceII or tlssue Cells or tissue of interest are mounted
onto a solid surfacemgith bgbadisadioslidethod one or more probes
complementary to the target biopolymer of interest are allowed to
n*}dm@fzm@rrh;gmm]blopolymer Unbound probe is then removed by
\ﬁﬁg e% 'rl;\i}en presence ot Iocat‘lon oft fylﬂ,g prope that remains is
deteded FIpro \femer?tsatg%gjfgﬂvfee IV B RREisaianifer
dSBB WL, B8 predanses AR BB CcatoneofabimtiolynfdiSHris dellsrascéidtology
gghl“gggsl_:ISH) that is gaining in popularity, for 20 example, for the
detection of chromosomal abnormalities in amniotic cells drawn from
expectant women. Fluorescence in situ hybridisation (FISH) relies upon
Hsdledrooudtisfgef fivergigence signals within target fetal cells rather than

%@F?B‘rgmfﬁ@rw&%%f lﬁé‘ﬁ!}t% %eno%ﬂ?snllnu%‘!!aﬁatsec%\/\/h% lpegp]%laﬁig of

hybridisation 1S success e results are’informative, an

ém@mieaqwqaor deterigusprsttisd thvierh dte rpad sence riulyrsech of
afdAiGensonal Bdransy (RSP ) dSRiBINE BbakeA0N3 SN0 f&SHQéue of

mﬁy be important in clinical decision-making, but normal results allay

RbAfiveIanRyg 20ieaisRlld RHiReR YRR &S R-Hass lideandipne or more
kevhoby peihdaEmesniat alp 19&2)ar@ébmlﬁpb!mwmnﬁmdﬁr§@ngllowed to

' '- r t, 2002). T ety ical reporting , .
ﬂngg Lg? ?Hb%%%col%#?@yss v%%%ebs% Fél?/e lﬁhtngiS ’%E gD§§ N‘%&l@ng
Gh?pmﬁﬁmqmé l@@%t)%lafaany l@mm@rnm;amn r@mh@maﬁntmwdmmed
iatbrobRIdad Bavailieiehnique have been descnbed inUS 5 871 ,932 and

US 6,022,689.

One variation of ISH is fluorescent ISH (or FISH) that is gaining in popularity, for
example, for the detection of chromosomal abnormalities in amniotic cells
drawn from expectant women,

Fluorescence in situ hybridisation (FISH) relies upon visual counting of
fluorescence signals within target fetal cells rather than comparing fetal with
parental genotypes. In all cases where hybridisation is successful, the results
are informative, and the technique can also be used for other suspected
chromosomal rearrangements such as DiGeorge syndrome (DGS) (Jouannic et
al, 2003). Abnormal results may be important in clinical decision-making, but’
hormal results allay much of the anxiety associated with the longer wait for the
full karyotype (Marteau et al, 1992).

Since the first clinical programme using FISH on uncultured amniotic fluid cells
(Ward et al, 1993), several centres worldwide have begun offering this service
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the same day as the diagnostic invasive procedure. This would be
possible if results of the analysis of uncultured amniotic fluid cells after
invasive testing' were ready in less than the two days required by the
Wwitethedd Bfthe prior art. 10 Summary of the invention The ITeseR007/000082
invention addresses the problems above, and provides an improved and
efficient method of in situ hybridisatiod of biopolymer(s). According to a
first aspect, the present invention provides a method for in situ 15
singivatiorpalientp oerigejntomisdtimsiiaiuelidiersdisiandidtiers et al,
pobeyertiie (hidarideasir  ariro Gedgis LIS RRAERO BaliSs Grove,
{Eetho%%ogs not comg)rlse qI} estion of poly eptlde(s_). In _parthular, there

NSy e A RSH T MR M AGIS AW of nucleic acid(s) in at least
one isolated cell with the proviso that the method does not comprise

' i 2Te] | in: [ here is provided
e e B A S e S B ey on
Ha 250 HaY s dayrestprisuagisersessd we. (a) firoviold be leostibleeif
iselatedrek (apstasingatiedst AR faibWitheL e shene VRt esting
solution; (c%tgatirg%th}%a Ieaét one cell Wlbh at least one 25 flxatl\(e;(:%gg
WrSGI ARG e25 R T8 IR VS S8 3Y BintiRgEhadssliBaetRIcs:
acid and/or polypeptide, and allowing binding of the at least one molecule
8 e avdeiraridéskard/or polypeptide(s) for a time period; (e) removing
any un%od:"u‘n"d““rmo ecule(s); and (f) detecting any bound molecule(s), with
e prsershthinventing d afsre sessc dhvprselingesstishayrpofyisk tigwisies0 an
Pnprelenuimwbinbidnnatetacy IfaskRneyhHiRGRAdANEMRhaast one
molecule which binds to at least one polypeptide. The at least one (first)

molecule may be a molecule complementary to the at least one nucleic
Aciputintidothdiet leapecnéh@ereseltrinvledide prayibesaenmotdbotefor in situ
ReRaleaRgRtanyto MisaRRSIGNe waolvBRRR, F IR MAECU SRl or
capable of binding to at least one nucleic acid and/or ponpe tl ay be
entidRithtin 2t IRt 208 w@%w&w@het@@oem@ﬁstgﬁﬁgf@r method
ﬂue;easxarl oé@msélgmwm eox et Ipaw@;ﬁiwej.aﬂ%am&gla@dqhé@ 18 provided a
articular, denaturi lopolymer(s) may, he performed at.a temperature
PR e e R Rt el o oSt v
Be@ravipathel theanathom toesne obmpisexdigastiyncd@olypaptideE)od of
the invention, the sample of cells may or may not be dehydrated. In
articular, the

ore in particular, there is provided a method for in situ hybridisation of nuc‘leic
acid(s) and/or polypeptide(s) in at least one isolated cell comprising the steps .
of: (a) providing at least one isolated cell; (b) contacting at least one cell with at
least one hypotonic solution; (c) treating the at least one cell with at least one
fixative; (d) providing at least one molecule capable of binding to at least one
nucleic acid and/or polypeptide, and allowing binding of the at least one
molecule to the nucleic acid(s) and/or polypeptide(s) for a time period; (e)
removing any unbound molecule(s); and (f) detecting any bound molecule(s),
with the proviso that method does not comprise digestion of polypeptides.

The method may be used for detection of different biopolymers such as nucleic
acids and polypeptides in the same sample of cells by use of at least one
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15sample of cells is not dehydrated. In the method of the invention, the
binding time period of step (d) is less than 60 minutes; in particular, the
binding time period is less than 45 minutes; more particularly, the binding
wWoneoperiosris less than 20 minutes. 20 In the method, step kdysaowpricnss:2
at least one first temperature exposure at a temperature range from 70C
to 90C for 60 sec to 120 sec. In partigular, the first temperature exposure
is at a temperature range from 75C to 85C for 80 sec to 100 sec. In
npRiitdtawttich Histscimeé laasiecaneosdleidc scitizatedpeabtasatdnef molecule

\Aﬁfﬁ&‘i%ﬂﬁﬂ%‘ﬁﬁggs{%rng%é%eﬁ%.(Gl‘%gjémgégf)mw%rigﬁgtﬁr\?r%%%gﬁgy be

subsequent temperature exposure at a temperature ran

arelarisrapimeriabeHireat {eastaneuredrisoatie sadieritimati lanat

diesn kit FrngeufeomadOie ta Ardlednipatiaplambigasiibsaguaiticast one

telm era(#]ure exposure is of approximately 42C. 30 4 particularly, the cells
pox tide. e .

m € hliiman amniotic cells. The method may further comprise a step of
diagnosis. The step of diagnosis may comprise determining the presence

Fferrm,eméer%|ee[pétgqs&mab%be@mlins%%h@£§"é??eomcr@%f%ma'aHb/or

particular, there is provided a method for determining the normality 5 or

PRYRSPHEGY R beARL Wi Rtd et Qupelast thelesirshdtm thie group

coresistidgonyiiuraseed tiredatantingstenronsnmeal sl anuatidrgdpaamniotic
cells. In particular, the amniotic cells may be obtained from pregnant
mammals. Accordingly, there is provided a to method for detecting

IzHrariedamaraphuingantidivpolimets: velskompprisimpthetstetesryferature

rkRLBredIRing 4 lpasbene ksl dxalaing, A ampelis i dangPiSANESNG,
e at least one cell with at least one hypotonic solution; 15?c) treating the
08 Tonlh LU A R TORSE G A ame

oximately 60°C. In the method of the
invention, the sample of cells may or may not be dehydrated. In particular, the
sample of cells is not dehydrated.

In the method of the invention, the binding time period of step (d) is less than 60
minutes; in particular, the binding time period is less than 45 minutes; more
particularly, the binding time period is less than 20 minutes.

In the method, step (d) comprises at least one first temperature exposure at a
temperature range from 70°C to 90°C for 60 sec to 120 sec. In particular, the
first témperature exposure is at a temperature range from 75°C to 85°C for 80
sec to 100 sec. In particular, the first temperature exposure is at a temperature
of approximately 80°C for 90 sec. Step (d) further comprises at least one
subsequent temperature exposure at a temperature range from 37°C to 47°C.
In particular, the subsequent temperature exposure is performed at a
temperature range from 40°C to 45°C. In particular, the subsequent
temperature exposure is of approximately 42°C.

In the method of the invention, the cells are eukaryotic, for example mammalian
cells. The mammalian cells may be human cells or non-human cells. More
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(d) providing at least one molecule capable of binding to at least one
nucleic acid and/or polypeptide, and allowing binding of the at least one
molecule to the nucleic acid(s) and/or polypeptide(s) for a time period;
We)wemiaviny any unbound molecule(s); 20(f) detecting anyHsgus007/000082
molecule(s); and (g) detecting the presence or absence of chromosomal
abnormalities, with the proviso that the method does not comprise
digestion of polypeptides. 25 In the method of the invention, the method
pardig adsty btheseelifomagtdetihgpassantiaticatddlasTeemetlypd ptidy fodher
cIABRR of sRlls onuRRyRisHITHY R GRRAGSRY g %mi@@@%@%ﬂﬁ?

presence of chromosomal abnormality(ies) correlates to the abnormality o
taer RSN Yo ARG P aRb AP RS asteuBAltRS e Midieproligesof 2
rkitrfionasdaypactitutapréreade pbaided zectaibctbio rditoanitipg nbly peptidety
oipa%r?&l;rﬁﬁﬁgpcl? afPa rising at least one hybridisation buffer salt, a

denaturing agent, "hybridising agent, a salt for a hypotonic solution, a
fixative, at least one molecule capable of being detected and optionally

AbERrNAAD BREtAkKBE: ter the IndnteAtiadlatethEdthas ¢y 4R i tecting

I T R S o | AR ol Sl T

nsyrbeictidaietes rdvorpragpantionmrttaskitacoodddigly tatbe ity @rboilés] a

re‘\%ﬁrqi'e%?s&%t@ai_n@raw&%%mmm%\ima%eéqwaﬂﬁdsti%itcmﬁyéaq\ﬁfsmg
eSCFIptIO (0] e

comprise instructions and/or illustrations for use. Brie n
AR 8RS8 Figure 1 is a flowchart showing the methods of the prior art and

that accofaypgoidding fasietisiecaiioshnent {ere hvammael;the present

invention, Figure 1(A) s s.the FISH method of the clpsest prior art from

Wyeie. DR B R PARCEToHE il T G s
meth@@&ibiepiding to the invention. However, the present invention is not

limited to@%@@@@.&éﬂ@@@@% BN MHSBRALNRS Beigaed in the
in

protocol fgﬁwn n Figure 1(B). For Figures 2 to 7, the following colours
Pave bedARRY I EH CREMEEU SRR RGP tiddpstene
Y (greargieERid Suaiirepplypeptid & paatfiallbGnPotuing Sf &k (yellevg}; one
LS| 1%@8&‘8%8%9%3&%%6&&3(3) and/or polypeptide(s) for a time period;
(e) removing any unbound molecule(s);
(f) detecting any bound molecule(s); and
(g) detecting the presence or absence of chromosomal abnormalities,
with the proviso that the method does not comprise digestion of
polypeptides.

In the method of the invention, the method may also be used for:detecting
presence of at least one polypeptide in a sample of cells. In particulér, in the
method according to the invention, the presence of chromosomal
abnormality(ies) correlates to the abnormality of a fetus.

According to another aspect, the present invention provides a kit for assaying
the presence of a suspect nucleic acid and/or polypeptide in a cell sample
comprising at least one hybridisétion buffer salt, a denaturing agent, a
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20 accordingly. Colours are enhanced for ready recognition. Figure 2
shows cells at interphase stage. Figure 2A shows CEP X and CEP Y are
hybridised in nuclei of uncultured male amniocytes 25 Figure 2B shows
VEEROXMydridised in nuclei of uncultured female amniocyteBCEFigEa@ 20082
shows a normal diploid in chromosome 21 of uncultured female
amniocytes. Figure 3 and 4 show different trisomy conditions. 30 Figure

3A shows CEP 18 is hybridised in nucleus of an uncultured amniocyte
irdisies agsies ot certniesemeypettPitwastisi@yndrdixaivelV@ least one
rﬂ@%&é&iﬁ%@ﬂ@&%@&&@&@é%ﬁ é%ﬁ%ﬁﬁﬁ%%éﬂ'é}?&éﬁmmdﬂé%e

cleus of an un%l\JAIEred amniocyte showing three copies of
Shrdinbait3h (Honkls SHFbHeR MegliBaioansars et firiude any
mymahsed\nanUMepamﬁelamnbalﬁjrsd povidecyte kivithdree dapiek ab for

SRR I S AR NS GER Ao CERY S IVOTSISel e o

an uncult amniocyte with two copie OfC rom some

'%%Cé@wreﬂ EnibdReiRton (@ fox Ringrarisftireneymaitn) qtmmigmléysof a
fafb STelROMKS-RAgTORHEIRBNGSiseITRsh-ietRiHel apd/ SrigiuE b SR RW 1SEP X

and CEP Y hybridised in nuclei of mononuclear cells from male fetal
blood Flgure 5B shows normal diploid in chromosome 21 and
eOHOBS Rfclear cells from fetal blood. 15

Figure 1 is a flowchart showing the methods of the prior art and that according
to one particular embodiment (see Example) of the present invention. Figure
1(A) shows the FISH method of the closest prior art from Vysis.

Figure 1(B) shows a protocol described in the Example of a method according
to the invention. However, the present invention is not limited to the specific
reagents, amounts and times indicated in the protocol shown in Figure 1(B).

For Figures 2 to 7, the following colours have been used: centromeric
enumeration probe (CEP), CEP X (red); CEP Y (green); CEP 18 (aqua); L.ocus-
Specific (LSI) Probe, LSl 21 (yellow); LSI 13 (purple) and are labelled
accordingly. Colours are enhanced for ready recognition.

Figure 2 shows cells at interphase stage.

Figure 2A shows CEP X and CEP Y are hybridised in nuclei of uncultured male
amniocytes

Figure 2B shows CEP X hybridised in nuclei of uncultured female amniocytes.
Figure 2C shows a normal diploid in chromosome 21 of uncultured female
amniocytes.

Figure 3 and 4 show different trisomy conditions.
Figure 3A shows CEP 18 is hybridised in nucleus of an uncultured amniocyte
with three copies of chromosome 18 (Edward’s Syndrome).
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Figure 6A shows CEP 18 is hybridised in nucleus of mononuclear cell
from male fetal blood with three copies of chromosome 18 (Edward's
Syndrome). Figure 6B shows LS121 is hybridised in nucleus of
Wiaerudrear cell showing three copies of chromosome 21 KOu6¢n7/000082
Syndrome). 20 Figure 6C shows CEP X in the nucleus of mononuclear
cells from fetal blood with a single X éhromosome or monosomy X
r\L(:ITurners syndrome). Figure 7 shows cells from chorionic villus, amniotic

g aritPréhawioba’21 PRy drdridispdrBurieies yoh e ORmIRUaHEmIREYte
sthawitsgn et difdei dfintbatssores emDdkine Syelgkssraf)trophoblast cells
from chorionic villus sample.Figure 78(i) shows CEP X, and 7B(ii) shows
normal diploid in chromosome 21, in nucleus of uncultured amniocytes. 7
iDeisitibhshoviegaiyrhdris Awpidisiedire mudbuss ofusteicratitisred protéauyte

WamHidegdisader nidis aamlieatign, the term "polypeptide™ and "protein”
lQ‘!re used 5interchan€eably. Fixing&é— In histology, fixing is the preservation
a

GH RSB R SR SRPSY iy RsdiseshinHeleys 25 pRLusItuied
sanmeceaidhstvip tepialldbcioniisssro i peaesis hagindherdising eay. Y
@9%&?%, ﬂ J%{%' g "%T called fixatives. 10Complementary-

enerally, ntcleic atid consists of nitrogenous bases that are either
pyrimidines (Cytosine (C), uracil (U), and thymine (T) or purines (adenine

e o
onsistin a pyrimidine bonded to a purine, and the bonding of the
%&%Fﬁ&rﬁ%ﬁ?ﬂ%ﬁ%% AnffeRR bW diads innleh Konengniratgells

tﬁomilir'iadmf?btai blood), 15and G Wi!l'bond to C. "Complementary" i.n .
AYelCsRe R Rlers e AR Rk Malageus Dewesn i distinct,

ic acid sequences or two distinct regions of the 'same nucleic acid
TeRoeHeleapeslis Forviesdtdpdree dimensional arrangements of amino

acids. "Complementary" in proteins refer to the fitting and binding of

P?é{l,?g lgﬁs‘s%&ga@égtq%r Psr t}e/'g}'s iég rigt%i&]csléus of mononuclear cell from
male fetal blood with three copies of chromosome 18 (Edward’s Syndrome).
Figure 6B shows LSI21 is hybridised in nucleus of mononuclear cell showing
three copies of chromosome 21 (Down’s Syndrome).

Figure 6C shows CEP X in the nucleus of mononuclear cells from fetal blood
with a single X chromosome or monosomy X (Turners syndrome).

Figure 7 shows cells from chorionic villus, amniotic fluid and fetal blood.

Figure 7A(i) shows CEP X and CEP Y, and 7A(ii) shows normal diploid in
chromosome 21, in nucleus of trophoblast cells from chorionic Vvillus
sample.Figure

7B(i) shows CEP X, and 7B(ii) shows normal diploid in chromosome 21, in
nucleus of uncultured amniocytes.

Figure 7C(i)) shows CEP X and CEP Y, and 7C(ii) shows trisomy in
chromosome 21, in nucleus of mononuclear cells from fetal biood sample.
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20 Accordingly, nucleic acids and proteins can have complementary
molecules that bind or hybridise to them and such molecules can be used
to detect the biopolymers that they are complementary to. It is usual in the
Vet 24 1efes 70 the biopolymers to be detected as "targets” aRd62007/000082
complementary molecules as "probes"”. 25 Binding and/or Hybridisation -
The binding and/or hybridisation of n¥blecules to the nucleic acid and/or
polypeptide is carried out by incubating targets and the probes for certain
time periods and at certain temperatures to allow the molecules to bind.
Datagiipr of molecules can be by the use of a detectable 30label molecule

A LLLE AL ANA 4

%z;tac ed to t:%e con%jplenlwentarr\{ molecule. While the term "hybridisation”
SmmBRIPUISEY Th HEFEBULRS B5'Bmay Srishiemiing ssue.
muchibiie acigpli¢atithe piipodesof thelypestide”8 iandntitprdteiermre  used
l*}gp&fyﬁgﬁgg& and "binding" will be used to indicate in general, the binding
of molectles to nucleic acjdés) and/or polypeptide(s). Accordingly, for the
Hifpg selbtisolvaysdbinaveifisrorasenmiienandhardenring atinaedor dissue
gaai@@ﬁ(&bt@i@t&gﬂe\]ci@aﬂjﬁ_@é l\ﬁﬂls@iﬁlléecﬁléif&;l‘rtl?qé %eﬁgaiﬂ%@lmfglcbenutag c))r
complementarity),of any single nucleptide of the binding, molecule (probe
S R R e e Aok Gt BBt Has e afoaled
fisédineo the detection, visualization and location of nucleic acids and/or

%%@HQ%/{‘QGEH@Q@WW SRS RGeS H?ﬂ?g%ﬂgu'stgg%%M?Ee

or partial breakdown of a’protein molecule, 10 typically by an acid or an
sifsmmyinidieeedSeyopinritrtigeasibiVeaansrHanainer Caeseurines Grdpeine
(Wemdignansiona) pangehireguatanibabis ﬁéam Ih:ﬁ!ﬁa@@@g%ﬂé?@&sisﬁng
u rotein int component amino acid molecules. Denaturation -
O RS BB R SR IRt s R 8 the
PUidNe dsacate aep ot . tFege deaidng-atderensnebifiqaaitiah ovit droptete. Trot &),

Avgecamidoril refets taribin SIBRAAEARN Oh WRRIERIGIRC LA SIERRES Phse
nucleic acids. In proteins, it refers to a change in the three-dimensional
A8 H13hGSSHS e e PG Rkl AP R s oo ESb Al
refiorecet thentianed inuiieiprestht spreificationRrgdipiscooveiiensie three
' i f alistofr n he end of th
R bR B e ter o
theditibecAad bindkya @ffpelecules (typically other proteins) to proteins.

Accordingly, nucleic acids and proteins can have complementary molecules that
bind or hybridise to them and such molecules can be used to detect the
biopolymers that they are complementary to. It is usual in the art to refer to the
biopolymers to be detected as “targets” and the complementary molecules as
“probes”. ‘

Binding and/or Hybridisation - The binding and/or hybridisation of molecules to
the nucleic acid and/or polypeptide is carried out by incubating targets and the
probes for certain time periods and at certain tefnperatures to allow the
molecules to bind. Detection of molecules can be by the use of a detactable
label molecule attached to the complementary molecule.

While the term “hybridisation” may be commonly used in the art to refer to

binding of complementary nucleic acids, for the purposes of the present
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25 A person skilled in the art will appreciate that the present invention may
be practised without undue experimentation according to the method
given herein. The methods, techniques and chemicals are as described in
Weetetetéiiges given or from protocols in standard biotechri§lb§ 206000082
molecular biology text books. Standard molecular biology techniques
known in the art and not 30 specificaly described were generally followed
as described in Sambrook and Russel, Molecular Cloning: A Laboratory
inviemticn, eldespTingyordigesionamneatojndiel vdiki{eoaded donhdisate in
gdIRad HNSHIRSERE IMABHARSS RPtHIkGSE fQ&iH@)FjQFﬁ:‘?HPrbBI?/peptide(S).
biopolymers such as nucleic acids, a person skilled'in the art will'
ARESGMEY AT iR aPUR Be e dfyPASHIE d PR R idinging” and/or
“indiyipesatides of proledatety Sthewipdstiandds)paljiprptidesuisantic complete
r i , Ihe lnvent e equire the
O S Loy el
(M%)n%@ﬁd@f%ﬁﬂié%l%@naﬁi@t%ﬂ%{@h Hhettrrmemsiibhyhsigiratient also
réyntientdetemitliiemresanaictdsencaalidiwne onbRie Risike!Yarersr
interest in ﬁl?{sﬁ?r&%e; The presence or absence or one or more
t

0
pl?hﬂ%%ﬁ}ﬁ%?su E{?ﬁg?/ t'l’?é’ﬁrg'((a)rl‘jsed to indicate any abnormalities
Ruitein thiigsstiople dnaheosutiset dropastialdbrehkdkampls wasroicivmdiBeule,

ygieaimetyachacsarding erifim BV@%‘%[PE-)E@% e ig MG L H M chan I%QHO r

presence or absence of certain nucleic acids or polynucleotides. As F
CRISPLR (R YnthfAse tENSREANA mhRPEroras: RiRtale Yl gemAlste
diessincecpiesduce  prusehbenofithesepaighualenisiasi¢anckditete ‘
%I?ﬁm%z‘%ﬁ Q-F&%%‘El&?én in the three-dimensional shape of a biopolymer such
as a nucleic acid or protein. The denaturation may be partial or complete. In
nucleic acids, it refers to the separation of two complementary strands of

nucleic acids. In proteins, it refers to a change in the three-dimensional shape of

the protein.

Detailed description of the invention

Bibliographic references mentioned in the present specification are for
convenience listed in the form of a list of references and added at the end of the
example. The whole content of such bibliographic references is herein
incorporated by reference.

A person skilled in the art will appreciate that the present invention may be
practised without undue experimentation according to the method given herein.
The methods, techniques and chemicals are as described in the references
given or from protocols in standard biotechnology and molecular biology text
books. Standard molecular biology techniques known in the art and not
specifically described were generally followed as described in Sambrook and
Russel, Molecular Cloning: A Laboratory Manual, Cold Springs Harbor
Laboratory, New York (2001).
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abnormalities are present. For example, should a probe directed towards
a 20 region of chromosome 21 detect three copies of the chromosome in
each nucleus for a statistically significant number of cells in the sample,
wWieeresuitsidicates the condition of Trisomy 21 wherein therchrstnasamovas2

abnormality of an additional copy of chromosome 21 is seen. Similarly,
should only one copy of the X chrom@®some be detectable in a sample
from another subject, the 25 chromosomal abnormality or the genetic
condition of Monsomy X is indicated. Besides the absence (deletion) of a

\WRIRMASOMEHES BrOFRN b ANiAAAISRACRIMRASIIN R (MRIIGRHNR N of
EISI—’é{ng%/ﬁalso be used to gghllght other chromosomal abnormalities

RUPRAMEFRGYSHARIBHCIRESEhS RaReR Stlis i ferdtrariliRsgnipe that

itorep miatioasrefdiy amaptenidsrithehletacamet mii3sistigessbr proteins as
| ith wchr. 0 mality" it.is understood the

B e A e B o e

‘ﬂYﬁﬁﬁ‘&PrﬁR?éi@%ﬁﬂ%ﬁ@%ﬁ@§d?ﬁﬁ!@?&%ﬁ%ffcrﬁiﬂ‘é%f@'mﬁ@ﬂdégomal 10

A person skilled in the art will appreciate that an in situ hybridisation method
such as the method of the present invention detects the presence or absence of
one or more biopolymers of interest in a sample. The presence or absence or
one or more biopolymers of interest may then be used to indicate any

abnormalities within the sample or the subject from which the sample was
drawn.

The method according to the invention may be used to detect the presence or
absence of certain nucleic acids or polynucleotides. As FISH may be used on
amniotic cells drawn from pregnant female subjects, the absence, presence or
number of these polynucleotides can indicate whether chromosomal
abnormalities are present. For example, should a probe directed towards a ,
region of chromosome 21 detect three copies of the chromosome in each
nucleus for a statistically significant number of cells in the sample, the result
indicates the condition of Trisomy 21 wherein the chromosomal abnormality of
an additional copy of chromosome 21 is seen. Similarly, should only one copy
of the X chromosome be detectable in a sample from another subject, the
chromosomal abnormality or the genetic condition of Monsomy X is indicated.
Besides the absence (deletion) of a chromosome, the presence of an additional
chromésome (duplication), FISH may also be used to highlight other
chromosomal abnormalities such as ring formation, inversions, franslocations
and other unnatural conformations of chromosomes in chromosomes of
interest. Accordingly, with the term “chromosomal abnormality” it is understood
the presence of any nucleic acid or chromosomal difference compared to the
normal nucleic acid or chromosomal status. Therefore “chromosomal
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abnormality” included, but it is not limited to: any variation of number of
chromosomes, trisomy, monsomy, complete absence of chromosome,
deletion, inversion, translocation, ring formation, or any other unnatural
veondormaton of chromosomes. Thus, the present inventiorpofrreguah Fofilds2
will be referred to as 5 FastFISH in the subsequent sections of the
specification. This method may be used to detect the absence or

presence of a particular polynucleotide or to quantify the presence of it,
ahnewmaliy ontlvslerbtdettaidioriebriijtesytehranyosericabbrmatities of

MRG0 AARTRYDR MR G SeBLIPNRS RIS GGG ML DS B2gS ion,

the standg ’b%otocol for thi commercial Centromeric Enumeration Probe

REBPAnd OR8N RE (M AIIbLE GRS YRBa Rl daRiEation of
@Umpawh@asﬁl@av&herpr@emenuanﬂﬁﬂw Bapit CESHawdll b3 r%f@rrer:i to as
t VS IS..rtoc for use of the
AR A NS SR 5 W oo
YpReh: MNW%%@HW}@%PWGH%%WWQM Sarfioutar pelyaunleatide or to

QURHARP! s YRIYEHESRACINGMR! there from, to detect and/or tdentxfy any
éﬂqttp?glwww %%&s3 .CO [S ecimen. 32946. asp) are summarised in Fig.’1

?5%@?1‘ ?ﬁ.‘% £ ?ﬁBPEVement to existing protocols of FISH,

allowing 20 the procedure to be completed in a shorter t|me than the FISH

REORRIFE thE LT M\/Bﬁ{HﬁU'?éfél%‘@%g&ﬁFt v nt an%ard

performed in less than two hours for the and pro es supp

FWQEOUHB&QI?@WS@WWM%EmﬁWQ@@%@EBhMﬁé@d&ls—
SpbyiddiESlipPitbe @t@ﬁnaurbf,otmmcnaéhﬁélow%§H@y’éﬁ¥tmu@?ﬂ%@/%rs

t \Y} t | 25 that t
L A R R KR R ol 3 Bk ) i The
Wyeighdd Sl tipeokoriol Aor Smanie e ERtiandliBe ProbedrtaBhgivdysin their
ﬁéﬁa@rqm@mmms%ﬁ]m LSORIRReS S g'x%agnm%" 30 wsaﬁaem

IIWwWw.Vysis. com/VyS|sProducts 32945, asp treatme
Qgpg?gebﬁﬂ{r ainicic speeimens (http7/www.vysis.com/Specimen_ 32946 asp)

httputiwivanisedsia. EygniSpecimen_32946.asp) are summarised in Fig. 1A
as well as described as follows. WO 2007/111572PCT/SC2007/000082
11 The method of the prior art is summarized in Fig. 1A. Two to five
Theilesresehinveticar iaanibtiervadnient éoteiistiod foooois to BiSkd} tiewing

tREPIBHERALSIOTHE completed in a shorter time than the FISH protocols of the
prior art. In particular, the present invention may be performed in less than two
hours for the CEP and LS| probes supplied by Vysis. Under the method of the
present invention, the sample only needs a hybridisation time of 30 min for both
probes. This shorter time period is contrasted with that of the Vysis protocol
that requires hybridisation periods of 30 min for the CEP probe and 12-16 hours
for the LSI probe. '

Method of the Prior Art

Sample Preparation of the Prior Art

The Vysis FISH protocol using the CEP and LSI probes, as giveh in their
website (hitp://www.vysis.com/VysisProducts_32945.asp) and a treatment
protocol for amniotic specimens (hitp://www.vysis.com/Specimen_32946.asp)
are summarised in Fig. 1A as well as described as follows.
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cells are then resuspended in a buffer with the protease bypsin at 37C for
at 5 least 15 min to reduce the amount of protein present and to make the
cells more permeable to the probe. The trypsin is then removed by
wentifulgiragethe cells for 5 min and resuspending the cells inC3/5Grioa0e0s2
hypotonic (0.56% KCI) solution, followed by incubation of 20 minutes in a
37C water bath to swell the cells. 10 Tiihe cells are then fixed with 0.8-2.0
ml of Carnoy's fixative (3:1 methanol: glacial acetic acid). The suspension
is then centrifuged for 5 min and the pellet resuspended in 1 ml of fresh

DemainduaivBe DS SHERSBaIAMITLRRNY .‘1@9%&%“%@%@%@%0
g@ln tes before p retreatment step for 15FISH. Pre-Treatmen
0

rformin € -Tr

Sl DI Bl AT RETHORAL b bl aT el ol 2Ehe

pillefareltisers pesisiparpieddirop) lauftbaldthe éopcorumetalypdin at oM for at
fi C to the 20 slides. This drying time may take

i 16 el B L b el ot LA ke oot
fAiTePsEnaRLIK 9 dire @REAEmM ThfolidRsinis doeureretvatd iy tfenpibrgihmihe
64IEGrts Aenaiesbulesnaigaiteasils. if hesstidest arRyibeRAMMSERE o)
S\Oﬁ%%nq(#lﬂr%gg e sloluggg %f $§%§;n for 10 min at_037C to reduce the
protens that are oslkPaEgs: TR IR Gricawateraiio splsthe
esbsthen washed in 1X PBS (phosphate buffered saline) for 5 min at room

temperature before being fixed in 1% formaldehyde for 5 min at room
temperature. The slides are then washed in 1X PBS for 5 min at room

1o sl REe harditedrafitl 1P Brllic Bl opb Sasaqy sriivsativen (& Y 0nstissw:

aladi A0IRAROip b tespenHIenHalRlA ackiRnRRATP PR RRIBRIDellet
Probe (either CEP or

‘ idisation Protocol.of the, Prior Art 12

%%%B?S %r&ix@tégv{\:% Ao 5&?%%%‘3?%?‘0 WatSRRNRNL I dhep to be
kRdtad o5 Tatiralerst 39 aninites Atidwe desrituming eprobesiibrtasep for
tere are any self-complementary hybridisations within the probe
sequence. The probes are then maintained at 45-50C on a slide warmer.

Pre-Treatment of Sample of the Prior Art

Cells are dropped onto cold glass slides (15-25 L of cell suspension per drop)
and allowed to completely dry at room temperature to fix the cells onto the
slides. This drying time may take up to 30 min, depending on the ambient
humidity. The slides are then immersed in 2X SSC (sodium chloride and sodium
citrate buffer) for 2 min at 73°C to denature duplex nucleic acids. The slides are
then immersed in a second protease solution of pepsin for 10 min at 37°C to
reduce the proteins that are usually associated with the nucleic acids.

The slides are then washed in 1X PBS (phosphate buffered saline) for 5 min at
room temperature before being fixed in 1% formaldehyde for 5 min at room
temperature. The slides are then ‘washed in 1X PBS for 5 min at room
temperature and dehydrated in an alcohol series (1 min each in 70%, 85% and
100% ethanol) to ‘age’ the nucleic acids, so as to preserve their shape.

Hybridisation Protocol of the Prior Art
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5 The slides with the cell samples are immersed into a denaturant bath of
70% formamide and 2X SSC at 73C for 5 min and then dehydrated in an
alcohol series (1 min each in 70%, 85% and 100% ethanol). The slides
vadeehen tvizd and placed on. a slide warmer at 45C to 55@¢avagp /200082
min. 10For hybridisation, 10 pL of probe mix is placed on each area of the
slide containing the cell sample and &lowed to hybridize. For CEP probe,
the hybridisation temperature is 42C and the duration is between 30 min
Risdhe eittier E&EPLSIBbbgithis hyibedisiticiuteot peféduemis 31 Coandidreare
i idis i re.
T 8 O b e PSR
G8F2 st P5E, *Movweli-ByaRISIRERRRSHYPEdIsatinge apihon1 shaurpimbe
sajutondoT hpdmiemine Therslictstare than sisgredindada essiibis may
e inutes, ing on the ambient humidity. The probes,
P e S e e
foppriaideeanslyoh SSkilrd7R thdarbimintaachiiwre groydealiest iheuprideco!

dakies ppavh 2achaHr?09 casvlairifabtis SR BICRS e iR L% bR dried
rqbe Is sjgnificantly longer be e of the recommended 12-16 hrs of

%}% Hiﬂgg"[{g)ﬁ‘- ﬁrﬁ@%’\v/ﬁﬂgﬁggta%%gﬂé L GAPEYR LRAEHN the art that all

the above steps are 25 essential or required to render the biopolymer (e.g.

e 1ds: 0. thi [ ol ble t idisati ith. .
o) oiahie AL o S HEA e O (1 e

SiRdDine dbs. tabsaatelss fdualomedetrotyhsidiage frentehtgprobe, the
thytifisaiioaoletiperafl fecRtRTE, fnative Warinenls ¢RAAEERER mIn and 60

i e of hyhridisation temperatures and duration, washingto =
ﬁﬁﬁ?\?)eﬁ] ?r%d) Jﬂ%%t}o e. ﬁé@ﬁatéggt% WB?ﬁ%?&f@a{?oﬁgg ﬁ@% TH%P%&"E’P?H&F
Retyesthtarandd 64 be eliminated to 13 shorten the time needed to
ARRIRBAERUIS MR SUVSR AN SHHREAREIMCEYE and 0.3%

Iggpectant mather. More in particular, it will not be apparent to a skilled

era8nad PERRSUR SHEIH B LY Rdaiheh3istigliowrshby earibigerasion a
Dé 8Sekatidl0n thenmaihediafsheqrios vrtt lmMetiing efdbe eesrm air-dried

_ on Th " ! . . o oo ot
S R T R e e oy aignt
haidtipn o prabssanrahrstvist alizad by bpidllsemsnaicaunieiosecipy

and/or polypeptides in at least one cell. A sample of cells is used in the
lgx}@mle below to detect two nucleic acids. In particular, the invention
[

ELRRIRAASY GYiRng RSB BR T the BPoVR Bripigeghef the prior
afigektsrabb iy aptidew isanopipesfionnies CEP probe. Time for the LSI probe

Is significantly longer because of the recommended 12-16 hrs of hybridisation
time. It will also appear to a person skilled in the art that all the above steps are
essential or required to render the biopolymer (e.g. nucleic acids in this case) in
the sample amenable to hybridisation with the probe (or complementary
molecule that is capable of being detected or visualized).

These steps include those for protease treatments, hypotonic solution
treatment, fixative treatment, denaturation, maintenance of hybridisation
temperatures and duration, washing to remove unbound probe. No suggestion
or indication is given in the art that any of these steps can be eliminated to
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Accordingly, the present invention provides a method for in situ
hybridisation of nucleic acid(s) and/or polypeptide(s) in at least one
isolated cell with the proviso that the method does not comprise digestion
Wwopaypestizie(s). There is also provided a method for in sitedtyswidigaioss:
of nucleic acid(s) in at least one 20 isolated cell with the proviso that the
method does not comprise digestionaf polypeptide(s). In particular, the
present invention provides a method for in situ hybridisation of nucleic
slpiieatorolimelpeeptdds whititetist mselisotdtechoietanssisingshe Riuce
akapsPhiRFR/ipacthieasLARe IRIRISH pellicaniafiing s aLlegstons 1o o
ceu with at least one hypotonic solution; treating the a least pnep Be-ﬁewn
SESPIRENIATTR PR GRS LTSI SHE RIS BleRaptefcis Ponstagem to
b¢ lesstroiad intictemethist an dierppialypaptide, and allowing binding of the at
least one molecule to the nucleic acid(s) and/or polypeptide(s) for a time
eriod; removing 30 any unbound molecule(s); and detecting any bound
ﬁ‘ﬁ#éﬁﬁl@(s‘}?%ﬁfﬁﬁ%"blﬁ\l%%t method does not comprise digestion of
Phdy paniisitsn\intironasiosh e lsash A i sotRACRILIRAPBIFH Ly
A Bpg%gg %fter trea.tment with 14 th.e at least one flxat{ve. The nuglelc
2eds anoopblypeptldes may be subjected to a denaturing step before the
binding and the denaturing step may be performed by heat. 5 The method
f ' f i i nd pol tides in the same
T o oo L e IR B NRER e oh ey
hyRsistinstioneanvglals@sidr atirsalyeastidas de @ danbeeutelbab abraple
off dinslizgueedyhridisiogaRieotyRRRE ded6: e ALIER! Q98sMAIReHRular,

P f binding or hybridising to at least one nucleic acid and/or
o P B IR S A sy o st e
dgestiaoleforatydentidies isolgppetidenédirther, the molecule(s) capable of
binding to the nucleic acid(s) and/or 15 polypeptide(s) may be labeled with
/gt least one label selected from the group consisting of fluorescer,

FRATHID YR 22 diessny inuaatien, RERNilana medhoehitiresihehybfidisation of

beletuctiont|s) fdhe/or eBRHcPHEsTEP I HI%BIRRARTYISIDY QINJIRY e%2%iso
tﬁg rise a%hlegég one flrft tem eratéalre exCPosure ata temperature range
rom &]?0

56080 158 SeestiopaRicRriyPanidRt e g iso
RiRpisiak e negtivedatas iBnsiierbydmidisaiien frufimn dBIGi¢0BflsfoinSa I8a80 one

id98te8ceA ARRANRE gLt t SHEHSHE digesti
tzmperdhre o e BT B SE R MRS dieston,o
ReYLeBlidEbsequent temperature 25 exposure at a temperature range

from 37C to 47C. In particular, the atleast one subsequent temperature

e e DT R B o
Repigieraside sndfroviyreelided at least one isolated cell comprising the
steps of: providing at least one isolated cell; contacting the at least one cell with
at least one hypotonic solution; treating the at least one cell with at least one
fixative; providing at least one molecule capable of binding to at least one
nucleic acid and/or polypeptide, and allowing binding of the at least one
molecule to the nucleic acid(s) and/or polypeptide(s) for a time period; removing
any unbound molecule(s); and detecting any bound molecule(s), with the
proviso that method does not comprise digestion of polypepﬁdes. Under the
method, the at least one isolated cell is applied to a surface after treatment with
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30 The present inventor found that the elimination of polypeptide digestion
step(s), for example avoiding using pepsin and/or trypsin, not only save
time, but also reduced excessive spreading of the nuclei. For example, it
Wilkeé/ Hppireciated WO 2007/111572PCT/SG20071000082CTB thad 10082
obviating the first protease treatment for sample preparation under the
present invention, may save about 24min over the prior art. Further, the
person skilled in the art will appreciate that for the hybridisation 5 step of
the préeasitdnedinedivetiEnhywkiakcittmadgalyp<pEfpnohy ayditected
eherteradiliong algaHal0Bimio ﬂn’a&mg- &hg rtﬂ‘é“%‘é%i(g{ Skep! Bi80Che
may be even more dramatic, for example, from at least H urs to a mere
RerTofimagity RE%ompromise or substantial compromise in the quality of
the signal. 10 The cells are eukaryotic, for example mammalian cells. The

i [ h n cells gr nop-human cells. More .
B R o BN e R Bt i the
gAPecianpiR dheelady, use wlethdersianbdfiistdotadeteatipgble of binding
shrgmRasmatanArmaliiasiin AWAICLE cals o Q%5W6§%§B8M&?%le of

ells or amniocytes may be obtained from pregnant mammals. 15 Also,
é%ﬁé‘%%ﬁ&g}%%ﬁé%é%%@&% this study and other cell types had
been tested and shown to have successful hybridisation. Therefore, other

I , I leated red.bl IIs, whit
s o ORI e

RiFlaie arid anefanropieretige Bmybsité leastionessoirrderotipler@eritas to

perspRaiied Mgi@gaﬂlba@g%gga@ethat the obviation of protease
treatment(s) may also allow the use of protein probes to detect

polypeptides of interest, something that is not possible in the prior art.
Rutiediribly, indlesuledthocapbtile infepitidinghe mathadionay alsri@s wsrilor
i tide in as le of cells.
M R A SR ek AN
CRNBRIIB Ry IHereSCRIte [EMiVMINsseaspparRYMEa Ibetomaskitieben dnd a
mikinattthegafesent invention may also be applied to other biopolymers
such as RNA and/or polypeptides. The method of visualization of the
results can be readily extended to use of other labels such 30as enzyme
Wtsisls thadroethuatiotdidbis praser2 00Vehlioh 7 BRCIUSCAINFINROBAIBg may

comprise at least one first temperature exposure at a temperature range from
70°C to 90°C for 60 sec to 120 sec. In particular, the first temperature exposure
may be at a temperature range from 75°C to 85°C for 80 sec to 100 sec. More
in particular, the first temperature exposure is a temperature of approximately
80°C for 90 sec. This step also comprises at least one subsequent temperature
exposure at a temperature range from 37°C to 47°C. In particular, the at least
one subsequent temperature exposure is performed at a temperature range
from 40°C to 45°C. More in particular, the subsequent temperature exposure is
performed at a temperature of approximately 42°C.

The present inventor found that the elimination of polypeptide digestion step(s),
for example avoiding using pepsin and/or trypsin, not only save time, but also
reduced excessive spreading of the nuclel. For example, it will be appreciated
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It can be further appreciated by one skilled in the art that because
protease treatment is obviated, the detection of the two kinds of
biopolymers cited (nucleic acids and polypeptides) to the same sample of
Ve Reganisiow be performed, under the method of the pres@ainGetiEn0os2
For example, a first kind 5 of molecule(s) or probe(s) which binds,
hybridises or is complementary to a figst kind of biopolymer target such as
nucleic acid(s), may be labelled with at least a first kind of label, and a
had drvdolavistisontibfetitie woprete Westthanhtis, serbpldigesmarition under the
SRIBENEIHESHAGY o8y 58508 Atkind £ mﬂp&bmétgf@%ﬁuch as protein(s)
may be labelled with at least a second kind of label. Suitable types of
10labels may be fluorescers, chemiluminescers, enzyme labels and

Fadivtapts. peteot\akiltidakiothto amlmspﬁﬁb@té&ﬂlﬁﬁg%ﬂ the ﬁg\m@isaﬁon
HF t isua If the lgbe
é%%]g o] wgﬁ%sg g\?te? Eéms?g&ﬁrem L}logrlessac'gpg e?r? tk%é ﬁn%%rgé © may be

méﬁ@%ttﬁ@ %&fﬂn@ iﬁa@@ Ifthe r@QOfardrcﬁ Uflepeatie may

ws@eﬁhﬂw@aydmaﬁ@pﬂfa@lxmtﬁeamﬁ aNd4Be FERBIAEYMARRRe 15 min,
%\amed mag} be s é)erlmi%%%ggr if desired, to compare_localization of both

s I0SRS" 5140 Nig W@é‘%‘ﬁ? ytheepribentihe cigeakpect

nucleic acid 20 and/or polypeptide in a cell sample. The kit comprises at

WEQ@QXbé%?Q%Q%%@EP%%Q%% Rg-RaSIL 3 rr]ay?rﬁ idising;a c:? lis

a salt for a hypotonic ative, at eas one moleculé capa%

wrRiPE hmercslsrer mandenen aatpoMsss pasiviatndtbapealie afay be
beinghdeteniad cEhe w&,c@raamgaamﬁa%ﬁéﬁh@m@m%ﬁﬁdnquﬁﬁ&ﬂod may

l?eﬁ éﬂ% Qgt#‘lt f rrexam %C%ﬂnstru ttjon for the use o thﬁéklt and/or
e aivdUR eSS AN REOROmSl ARIQMMALIRR BouDHEIEGRllsyix Rarjcular,
Tégeﬂmﬁmﬁﬁé&ﬁﬁa‘@rp@mnﬂm@?ehmdygbstlohtmﬁmb oty peptidest Marerivals.
RBBICHE hadddess st Wl%%&%%éem%“éﬂaed{heﬁwﬂ%es had

thereflpﬁgrowded a kit wherein the kit is for detecting chromosoma

g0t st haNe)sucpesshi Bihiitisaiinne Zharsicse ather cell
mppsematexmapwteym@msmfeais nlcRAGRN e gabIdRISEORIIWWARE Dlood

|e t|on for ex |ns ad of PBS a different buffe
may ﬁoﬁé@ﬁﬁ%&? I§awr’1gcﬁ83verggﬁe?al rbgescr%é(f i |ﬁ{78qlh e %%%
yRcbioriRrrataAR) uwn@rdtﬁww&mﬁwermetteahe following

example that is prowded by way of illustration, and are not intended to be

Jmntm of th sen mventloln ? EXAMPLE
son S | in the art will also appreciate that the obviation of protease

treatment(s) may also allow the use of protein probes to detect polypeptides of
interest, something that is not possible in the prior art. Accordingly, in the
method of the invention, the method may also be used for détecting presence of
at least one polypeptide in a sample of cells. While the present invention has
been demonstrated for detection of DNA as the biopolymer of interest, it will be
apparent to a person skilled in the art that the present invention may also be
applied to other biopolymers such as RNA and/or polypeptides. The method of
visualization of the results can be readily exiended to use of other labels such

as enzyme labels and/or radiolabels.
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To demonstrate the robustness of the method of the present invention,
namely FastFISH, the following clinical study was performed on 100
uncultured 10 amniotic fluid samples. All amniotic fluid samples were
2 Withks 0 macroscopic evidence of blood-cell contaminetioaGIdee000082
indications for amniocentesis were maternal age > 35, positive screening
test for Downs syndrome (nuchal trangucency or maternal serum
markers) or abnormal fetal ultrasound scan. One chorion villus sample,
dneaanheidudiiRicppecntetbtay thelekiehinpiesnas tlao bedactedgnitease
Top=irt T jan tional W, eks .
‘i‘ﬁ%ﬁiﬁﬁﬁa@?ﬁ?ﬁn@&%ﬂ%ﬁnﬁa T S e
A I5Is SRS ARdu RO ReRtidR e telitheasamay saenlechiigalsveantawedbe
oalrkampmsmﬂanmdtmelﬂ&ﬂ) einngotic:Beid ME%?@HS#BE&% l@,”ﬁlf?iFstdkind
' [ =b). fetal nucleated bload cells, umbilical cord
\()llI Hﬁ)‘&:\@ﬁ %Ipégcrﬁsggﬁ Wﬁ%}*l [) C(stblfé l)r]zélses 'E) lﬁaqgml%aemg% ’t%a first

n
nucleate 0 d nucleate sfromn

Kinshat pleppidnerdsrantiatelre givsiriaaidis)p hvayeuk bytisitm witbsat B2k a
and Zind-asthdBE], Wawitesteddand winar sy W&%B%'SHF%%PE Bﬁéﬁﬁgﬁeﬁ ds,
ucleate 00

ng(ﬁ)d samples. After density gradient 25 centrifugation,
C

GRS Dt SoMMIaMBNALYE 1R 3858 Kinshar ioRrinipat iretansh as
otntein(y) seychal ldbgheof withuat|eastapiasng lepasitiobe D BURGN 88588 of
ML RAIANEE G yREdisati : tothe long procedyre of th
prior art, the ngt@%gﬁgfn%?ﬁomdl%’ﬁm%gggésr’e%% tmr?v%rgt?gsn%ﬁ% rnac%\?%g ols.
described with reference to Figure 1B. It will be clear to a skilled person

T 672 T80 00000 1B rotore Mfree L olieep Bigbes
. otocol, however the method of the
e D e el IR il moohemparmduame
efliameraredlsheadberiainkesyisndlites tgeBamiplenB renaraliongef thehe
Rirse arényenien s Airdaline QiGN (g%{ EQ%' ' niafic
cells drawn from 100 regrsang}@r%ﬁ%gy%ggﬂﬁgﬂg |ln t bggs]gjrggé Wéae}) grsate
H’é%%ﬁ%é’gﬁ‘?mﬁg] PRy Bt SHREUTRANR DLt 8Rsivess e ramRsse foediziipat of
bk8®dapetsand the cell pellet was suspended in 3m1 of pre-warmed
0.075M KCI hypotonic solution for 30 min at 37C. The cells were then

fixed by the drop-wise addition of 2m1 of Carnoy's 10 fixative and then
thatafisRliagarevided a Bty arsating telpetenceasf thauspsuspeddiedicid

SaiReysIfisaiiedal & é@iﬂs&%i@?H%Mﬁecﬁ‘rﬁﬂri%BB'EQ&PGBBWBg@i@ﬁ%n
d pl IX the

Bgﬁraces of cold slides and placed on a 60C hot plate for 1 min to’a
C

'Rt SROBLARG RISHuRWBIIIT BRrRARRE tRe SABpiY AehyRptonic
solotiest, Zhibsdislidet kst thea beotatiectepiolthehybiitigatonsieRsl dne

nucleic acid and/or polypeptide and capable of being detected. The kit,
optionally, may further comprise information pertaining to the kit, for example,
instruction for the use of the kit and/or the individual components. In particular,
the kit does not comprise any agent or means for performing the digestion of
the polypeptides. Motjé in particular, the kit does not comprise any protease.
More in particular, there is provided a kit wherein the kit is for detecting
chromosomal abnormalities is amniotic cell(s). A person skilled in the art will
also appreciate that alternative chemicals or reagents can be substituted to
achieve the same function, for example, instead of PBS, a different buffer may
be used.



10

15

20

25

30

It can be seen that the first protease treatment and centrifugation steps
have been obviated for sample preparation under FastFISH method of the
present invention, saving 20 min over the prior art. Also obviated were the
Vb andus! Pretreatment steps of denaturation in SSC buffer Bt 78& 06000082
second protease 20 treatment, slide washes, fixation in 1% formalin,
another wash, and dehydration in anialcohol series. Omission of these
pre-treatment steps results in an additional reduction of up to 59 minutes
over the prior art. Hybridisation Protocol of the Present Invention 25 For

eRchgTHBR SRMBE R SHRSMBLL INVERASRI 1IN REOf g alifRS L kgl

Centromeric Enumeration Probe (CEP) WY probe (Vysis Inc, Downers
P ALY APIRIREG Wit 1P tHecHSXRBRIa bR tIa fRIP istes by way
férithatridieraadd 8% vebimtendatptibe ImSIGhePrdsehriasatidad to
each cell spot of sample on the slide. The cell spots on the second slide

was hybridised with 30 locus-specific (LSI) 21 probe (Vysis) in the -
E@@d@of hybridisation buffer as described above. The slides were

covered with a coverglass and sealed with Parafilm (American National

an Com , Chicago, IL, USA). A 19 representative result of
h;‘}bdrf‘%i"s%'%%r%sﬁ% Eﬂa‘géée"%‘?% & M‘a‘%é)e eIaH?%M%%‘%%’féHBWH%ri@%ﬁ@'y
TBstFET Gkt bal Addiowlings|disicale sttty vden aterednosdarin 900 uncultured
hbriskisatipiyheatingdaloc reh PTC: Waltham, USA
8%@%?96%0%2%‘%%&@(%@gtﬁﬁioﬁ%é%ﬁ a ﬁ%c Fcl)? rbtg{\lﬁh no
meescatie fydensrn fie wRibeaireinationashddevitindigrtioos ifer
@mm&a@é@ia%&de-%mﬁaceg% 2 mgshar%]@ériigelx &%éé/m&/%gé!ﬁé}ﬂ Bbwns
re, n. . Slides with the robe gave better
R 8K e S TR B S R TR S5
dlitRsounsteseaowedeacdeyiom thidwindaniitiooadyanmeaiyifigitherslides fetal

BISOLDEARE 08 ' hassiica,gel o ra
aentle stream of d%/%ﬁ%%gmegr? ﬁﬁiﬁ%ﬁyﬁfg %ﬁg P?/i‘n%ﬂtllgﬁé sm%f?‘c%fﬁ@“

YONRIAYD NRS TRANCRKSnin A Bdev@rled. \aark threMaxdmHmadime taken to

doalescencedniiéatied Kameidiswasantainigg DAPI (Vector Laboratories,
Burlingame, CA, USA) and analysed in epifluorescence microscope fitted
with Xenon lamp (Olympus BX61, Center Valley, USA).. When

By Hisgthicaasitrys thertachniqobthap testart iveatiopleSdhudailpeed

2sie nateAEYres v thovs MmagsisBaNRMENSP LR @ageqﬁ%g%tal

er slide. A sample considered is euploid or aneuplo

p to 40 Mn a
ﬁlﬁﬁi?aéa%bé?gﬂ&ﬂ%&fﬂaﬁgmaysaf%@b@sﬁmybdﬁe%aﬁ%@ Roph@pated cells
fromomesinaydiridisatior(rpaBjerinfokRswrs Nseificapbe . 4Ragthealiidghiiises

. : &
r?gu .F% Vi :3,2 X éSI, r . USA) and SP
éﬁrﬁ? (g% %%&%’18 ?c%'gegmlﬁL’ qa%Es %Eée) PS|Calsaad, Us tgs?egl o Urner
syndrome using adult peripheral blood samples. After density gradient
centrifugation, nucleated blood cells were processed in the same way as
uncultured amniotic fluid cells, obviating several days of culture, metaphase

preparation, overnight aging and prolonged hybridisation.

In contrast to the long procedure of the prior art, the FastFISH method of the
present invention will now be described with reference to Figure 1B. it will be
clear to a skilled person that the following example refers to a particular
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25 for the statistical analysis, However, owing to the robustness of the
method of the present invention (see below), as few as 25 nuclei can be
scored in the future, hence halving the time required for this step. In this
winoed siidy, FastFISH was performed for chromosomes X¢CWsanah 24gois2
30 verify that the technique was suitable for both CEP and LSI commercial
probes. FastF1SH was also performid for chromosomes 13 and 18 where
multiple fetal malformations were present on ultrasound scan, and for the
rotpeRdidievaidhe ptEsbaiineabeasaot inakititiowehouidtedt Faesastrars
tHERORHIRR 10 frRsHalak! s G1EpR QMG reh 886 el & the like.
consecutive participants, a conotruncal abnormality was found in one -
fetus during ultrasound. FastFISH was performed for 22q11.2 deletion to
SomivldP BB atis ofdsarPaskbtiomtemastFISH for 5 chromosomes 21, X,
Y, In.this blinde ; tional. karyotype results were_
S B L™ 100
Péﬁﬂﬁi@ﬂkfﬁmal%‘éﬁ‘%lﬁgﬁfééﬂ EnHiosamenyap @ disscdhddtie thestEISHrt.

TRSWEsNRY @ Mes I SelRseeHeiflisoaVio0s RIS BEH APRINth N ¥R Yoot
v‘}OsFor the%aéldalgl%? oé one daﬂvﬁt@egtlngq? FastFISH for chromosomes 21, X
EiY RSB POR B VSRR A H R I SibBURSisRie tatiom fpr 89 min
Yébtefionoe waltkwees feetiioig) fnp tessieobimise sdditoway 2midsisCERR)’s
iR ARH Il MB sleRs weRramplele AR e sane el samble

collection. Results 15 Representative results oh unc mniotic’ce
reRRRRRd i derEROY foiixalive réiufs BiftaiHeel eallfetapreothemapplied by

digpsatabliepsarecebaradifigdesmapthbed b8 W HHOPRASHRY min

testing,usin FastFI}S}?f I chromosomes 21, X and Y was performed on
R Rl G ot s b SO RS R ra A B et
dflintergsititheselistidesioteyfihiensaenpl b steddadrite ofybratisatioageplood
contamination. Median maternal age was 36 years (range 24 - 45), the

It can be seen that the first protease treatment and centrifugation steps have
been obviated for sample preparation under FastFISH method of the present

invention, saving 20 min over the prior art. Also obviated were the laborious pre-

- treatment steps of denaturation in SSC buffer at 73°C, the second protease

treatment, slide washes, fixation in 1% formalin, another wash, and dehydration
in an alcohol series. Omission of these pre-treatment steps results in an
additional reduction of up to 59 minutes over the prior art.

Hybridisation Protocol of the Present Invention

For each of the sample, two slides were prepared. On one of the slides 2ulL. of
Centromeric Enumeration Probe (CEP) X/Y probe (Vysis Inc, Downers Grove,
lllinois, USA) mixed with 3uL. of the hybridisation buffer (50% formamide and
10% dextran sulphate in 2X SSC, pH 7.0) was added to each cell spot of
sample on the slide. The cell spots on the second slide was hybridised with
locus-specific (LSI) 21 probe (Vysis) in the presence of hybridisation buffer as
described above. The slides were covered with a coverglass and sealed with
Parafilm (American National Can Company, Chicago, IL, USA). A
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median gestational age was 16 weeks (14-24), and the maximum time
taken to 25 analyse each of the 100 samples was 2 hours. There were 49
male (XY), 50 female (XX) fetuses and one 47, XXY (Klinefelter
wondvomeyeetus. All these cases were identified correctly bpaihvedzastibogis:
method of the present invention as described in the example in the
preceeding section. For the fetus witteKlinefelter syndrome 100% of nuclei
demonstrated the sex chromosome trisomy 30 (Figure. 4B ). In three
eRseseniaibesteandh dfmintidicationtveiosiipeals footthe ohrwnadifierer? Islides
Brets S r848% and 83.3%); all three fetuses were confirmed by

gonv?nﬁ@? keér%oty ing to have trisomy 21. More than 50 nuclei WO
Y§7H P87 BT8540 1RIG0EED 1978 REERAIIaB | &o bl dwistication

Hieatiog thbkelcdbas ResbBt % TE e O/exehanie oY e ks enMe OrbiSemN¥e o

, nuclej Id lyat d 38 of th
ol o R B POR eses Jldany it
CFRIRRke MR daeniyaRes WithAodaioron cas¥sSSBE2%4HER-50 atoietC
forezeravalaalmioxessloAfien Qitisoray Rﬁﬂﬁi@ﬂ?é’é@ﬂr"g‘?&@ r‘?ﬁrﬁo. Slides
mﬂf?ltﬁ frﬁ]%] tr}e rgst of these 97 fetuses revealed that they were disomic
0P i rinsBiRe Vs RetekaignaisshsrvRshan Herm dRtcs Biteach with

latsaagitaiidrat time of amniocentesis was evaluated for DOS; the FastFISH
method of the present invention revealed no deletion of 229g11.2. The 10
FastFISH for chromosomes 21, X, Y, 13 and 18 also revealed
Thteafifisriwereraanet v Ao faadarc Mptiensdinytioo dedng dhalshitdi may

e ddeeyRiyRN@ reepRelively . dBAleRTesBRNICLIIESONY 8 Under a gentle
Bé %§%{nar%.{earra%e ent(ig letion) status 15 were identified correctR/'
S? %@o accuracy Jower ég(%pé %’7“'65%@ .(%iﬁ"fi‘ﬁst,‘rﬁﬁrﬁi%f%@})’tﬁém 20 min
t@efﬁ§ﬁi\irv9mé@_ 10094 epedifiesynes LEON(turdecasaRiofdsisntoy dhtFade
rﬁ@@ms%&itlﬁmedeﬁwﬁygfée{aﬁ)%%%%g’e%ﬂ%ﬁ?‘@%‘pﬁﬂ“"ﬁé’ ) and

falﬁ%-%\ge ative results. Hybridisation was satisfactory cases, an

FRIYAIRRSSRSEVRIcIRsEsPS hillerhuita Ren oo AR PR BXAT,

Qénten¥ieizse VEARStFISH results for 57 samples was evaluated and

representative recording for 1 to 5 samples per day is shown in Table 1.

All the cases were processed by the same technician. One technician can
WhenipiaRlishing thetdaalfd8ét protorples (Eehwessnbintea bam saiaycki per
INAXIBHEN HofcSORIPIS St Pna GRBRIAR B AP 12 SaRAYR FRSRERIE R 40
be completed by the end of the 25 same day. WO

raﬁd:ﬁi%%ﬁ %ﬂg%ﬁﬁ’ﬁg@fﬁ%f sbiploid or aneuploid if at least 80% of the
nuclei displayed respectively the same normal or abnormal hybridiéation pattern
for any specific probe. Image capture was performed using FISHView, 2.0
EXPO (ASI, Carlsbad, USA) and SPSS 14.0 (SPSS Inc, Chicago, IL) was used
for the statistical analysis. However, owing to the robustness of the method of
the present invention (see below), as few as 25 nuclei can be scored in the

future, hence halving the time required for this step.

In this blinded study, FastFISH was performed for chromosomes X, Y and 21, to
verify that the technique was suitable for both CEP and LS| commetcial probes.
FastFISH was also performed for chromosomes 13 and 18 where multiple fetal

malformations were present on ultrasound scan, and for the 22q deletion where
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Table I. Total time taken from collection to release of results as analysed

in 57 samples. No. of samples/day (2 slides / sample) Total time from

collection to release of results (hours to complete all samples; 2 slides per
veanwler123/2XY) 4 No. of days (times) tested 1 2 6 3 3 7.5P2#SG2007/000082

20

conotruncal abnormalities were noted. These were in addition to FastFISH for
chromosomes 21, X and Y. Of the 100 consecutive participants, a conotruncal
abnormality was found in one fetus during ultrasound. FastFISH was performed
for 22q11.2 deletion to exclude DGS; this was in addition to FastFISH for
chromosomes 21, X, Y, 13 and 18. In this blinded study, conventional karyotype
results were disclosed to the investigators performing FastFISH only after all
100 amniotic fluid cases had been analysed and recorded, and the FastFISH
results were not disclosed to the cytogeneticists performing the karyotype.

For the validation of one day testing, FastFISH for chromosomes 21, Xand Y
was performed on CVS, AF and fetal Blood samples (11, 15, 23 gestational
weeks respectively) processed in the same way as described for amniotic fluid.

All the steps were completed on the same day of sample collection.
Results '

Representative results on uncultured amniotic cells are shown in figures 2 to 4
and results obtained on fetal, cord and neonatal blood are shown in figures 5
and 6. The validation of one day testing using FastFISH for chromosomes 21,
Xand Y was performed on CVS, AF and fetal Blood samples is shown in figure
7.

In this blinded clinical study, all amniotic fluid samples were free of macroscopic-
blood contamination. Median maternal age was 36 years (range 24 - 45), the
median gestational age was 16 weeks (14-24), and the maximum time taken to
analyse each of the 100 samples was 2 hours. There were 49 male (XY), 50
female (XX) fetuses and one 47, XXY (Klinefelter syndrome) fetus. All these
cases were identified correctly by the FastFISH method of the present invention
as described in the example in the preceeding section. For the fetus with
Klinefelter syndrome 100% of nuclei demonstrated the sex chromosome trisomy
(Figure. 4B ). In three cases, at least 80% of nuclei had three signals for the
chromosome 21 probe (80.0%, 84.4% and 83.3%); all three fetuses were
confirmed by conventional karyotyping to have trisomy 21. More than 50 nuclei
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106 512.54 5 For the validation of the one day testing, the FastFISH
method of the present invention for chromosomes 21, X and Y was
performed on a sample of CVS, AF and fetal blood (11, 15, 23 gestational
Wikaleg/tespectively) within the same day of sample collecti@BQHHG200THE52
were released on the same day. The chorionic villus and amniotic fluid
samples were diagnosed as disomic 2dr chromosome 10 21 whereas the
fetal blood sample revealed trisomy 21 (Figure 7). All the blinded study
$HedFonraiabieciingvatdalienniattire firgicot dheen thasabtestih §iSthotishe 50

Eﬁmwn@@i%w@w%ﬁw Qﬁptg%@%es%ﬁnﬁe@%%gﬁg @%%%éfg)guid
t ion, the h igisation fi
e R R e S TiEorey A (rh s o lB i e e

gen eh
Bfobé 88 d%rﬁﬁhb neudheineaty dtedh sitdeast tt2droura tp ia mier@% Iﬂm’ncases,

W AHERMBEPRIRSD W&QUQUQ{IQ&Q"QF ioplsdraveral | frnél V&ondition.

changes to the conventional protocol of the prior art have b

ﬁamm@ﬁeoﬂf&% QRIS the sesthatisirsasd Setlisenetauerien rigHthey
pessilligdmizaier shmenasdaekop. inGasecatailath diitisaian aBndafalities

f Sfluid d te in all A teps as
R B S o e Mt ANa et g e

Elesif/Sid evitad 25 Sigfietenefbinyeotidny ridisktonoadeletign alf Reafity.2 Z8he
Eammgtwrbpfowﬁ&eeg%t@n SRS YSNGACASIHILS TIPSILRCE P ioidies.

5f’%ese results were later confirmed by conventional FISH and karyotyping
respectively.

In all cases gender, trisomy and chromosomal rearrangement (deletion) status
were identified correctly (100% accuracy; lower 95% Cl, 97.05%). In this,
blinded study the sensitivity was 100%, specificity was 100% (three cases of
tfrisomy 21 and one case of Klinefelter syndrome) and there were no false—‘
positive or false-negative results. Hybridisation was satisfactory in all cases,
and there were no uninformative cases. The time taken from sample collection
to release of FastFISH results for 57 samples was evaluated and representative
recording for 1 to 5 samples per day is shown in Table 1. All the cases were
processed by the same technician. One technician can readily complete up to at
least 2 samples (6 hours) on the same day. A maximum of 4 samples to 5
samples in 10 to 12.5 hours respectively can be completed by the end of the
same day. |
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time, but also reduced excessive spreading of the nuclei. By warming the
cold slide on hot plate, close proximity of the nuclei (clustering) without
causing 5 clumping or overlapping signals was ensured. Even without:
wiebsadratiory, most FISH signals could be readily visualisedrarT$@eamsos2
focal plane. Any value in the aging of slides was doubtful and this step
was deleted. Finally, 15 minutes waspsufficient time for hybridisation of
both CEP and LSI probes. Incorporating these changes, and allowing
dahle tirtetrdifogitaicentioopupuseticuth rtsreyisfgdeiiveas Mnag/asanes?
Hsfegpecialised equipment, FISH on uncultured amniotic fluid cells
could be performed within two hours in each case, compared to the 3.3
hrs for the method of the prior art. Use of automated image analysers
could further reduce the labour demand of the technique, and make it
ven fncfnr 15 As a-whole these combination of steps greatly extends

zE)rgere Wor<§-I‘?6ﬂ Hﬁﬁé%ﬁ@@aﬁﬂ {enders ttH‘équ@ftH@MSnvt}tlve

Xred by 240RWSdPthe hybriditBgshiesiedneeded
rn]i % | probe |s %ﬁr%ﬁl‘_ﬁeﬁg% 15 min. In additjon to

the"Saviggs t unT:, ired-are-alsoreduced,
nomu~1:n||\/ atire icti\[e

=l £ &l nyvantio
MTakimg QIU methgd-of-the-presentthventionmere-ee Sgy-al
1 neo.
HASH-pretecols—24 szerenc‘,s
y ) Vad-vi 5a|| rIBroeksiV—Philip-J3—Prenatal

detectiog of chromosome aneuplqygsb Uy fluoresceticein S}Ju
hybridization: experience with-2000 tncuttured-amniotic-fivid-samptes in a
rosectlve 5precI|n|caI trial. Prenat Dlagn 1997; 17(4):333-41.

2908 Kelisation of e enedavteatinaptie £FsimpHCTS e Rittiaduasgnt
mwenﬂdaerfmlef&t&hb@ﬂdﬂ@@thWCWW% SERPHTAG) T Bl DRI P EIVESIAF

Pt 1 122 5. E |, Bott
gagrrljugc%lgﬁ mlnants iﬁs @%%MW@@@P&%&%H%?&Y

Pﬁé@ﬂ%@ %Mmlqmwadfé@@pi@tmrgo@eaa@g mwnhb@bstetdAyn@belct%&mc

Vi QREP Bntt S
%o et D. F g;geggﬁégggmg:ﬁjwh%%%%&%a J%ﬁwert an utrasoos’lﬁ)rrln

PIRAfuRRoPE &8ss samelerdrveriad 'a@l&rcﬁﬂ KFigIeDTAgAll the
D0RA28(1)yB AT 15n8- tilingesting nses Graitink PeakanBaRifal testing

detrgtign of chromosome aneuploidies in uncultured amniocytes by using
fluorescence in situ hybridization (FISH). Am J Hum Genet 1992;
51(1):55-65. ‘
The person skilled in the art will appremate that for the hybridisation step of the
present invention, the hybridisation time for the CEP probe has been shortened

from at least 30 min to 15 min. The reduction for the LSI probe is even more

dramatic, from at least 12 hours to a mere 15 min, with no compromise in the
quality of the signal.

Seyeral inventive changes to the conventional protocol of the prior art have
been implemenfted. Usually, up to 5 ml of amniotic fluid are collected for FISH,
possibly to save some as backup in case of failed hybridisation. It was found
that 2 ml of amniotic fluid were adequate in all cases. Also steps as washing,
sonicating and/or coating glass slides could be obviated; using clean slides was
sufficient for good hybridisation and signal quality.
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Marteau TM, Cook R, Kidd J, at at The psychological effects of
false-positive results in prenatal screening for fetal abnormality: a
prospective study. 20Prenat Diagn 1992; 12(3):205-14. Pert! B, Yau
VBosrangek J, Davies AF, Mathew CG, Adinolfi M. Rapid raatecedar/o00082
method for prenatal detection of Down's syndrome. Lancet 1994;
343(8907)1 197-8. Ward BE, Gersere®L, Carelli MP, at al, Rapid prenatal
diagnosis of 25chromosomal aneuploidies by fluorescence in situ
hybridization: clinical experience with 4,500 specimens. Am J Hum Genet

ERARBRD BB digagﬂaerss{epsewg%dbépgﬁ%vstﬁpa&% W saved

renatal diagnosis of trisomy 21 in 5049 consecutive uncultured amniotic
5 ©ih IR B ARG S2EE Y S SRRl BRORR S By PYarIng g oold
<lo2 pA2A(b): PaR3. 30/ GBkinft 2 o tnAubIA] no@tm&lmltmm;@lgg lgausing
Uo7 SAIEA G AT LA RRRIES 1 LR e e
dpfitatien.capstuf Sbheisnals thewd lbasesdiycdluiinest rathemame focal
pIAGIOAIR SRIMEAR 1) 46y Y SheatirAsianiRlNMthiakIeRSh 20 sleted.
F@i)r(\%“\f;w minutes was sufficient time for hybridisation of both CEP and LS!
probes. Incorporating these changes, and allowing some time for logistics
purposes such as moving between laboratories to use specialised equipment,
FISH on uncultured amniotic fluid cells could be performed within two hours in
each case, compared to the 3.3 hrs for the method of the prior art. Use of
automated image analysers could further reduce the labour demand of the
technique, and make it even faster. ‘

As a whole, these combination of steps greatly extends beyond mere workshop
improvements and renders the method inventive as underscored by the
surprising result that the hybridisation time needed for the LS| probe is no
fonger 12 ~ 16 hr but a mere 15 min, In addition to the savings in time, the
amount of materials required are also reduced, making the method of the
present invention more economically atiractive to perform compared to
conventional FISH protocols. '
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(d) providing at least one molecule capable of binding to at least one
nucleic acid and/or polypeptide from the treated cell, and allowing binding
of the at least one molecule to the nucleic acid(s) and/or polypeptide(s) for
Wsshan 80 minutes; () removing any unbound molecule (B):Taw007/000082
detecting any bound molecule(s), with the proviso that the method does
not comprise digestion of polypeptides. 2. The method according to claim
1, wherein at least one molecule comprises at least one molecule
Befaptmeatary to at least one nucleic acid or to at least one polypeptide.

3. Theppathod @,cew@fwxgerp@jrvémp%é{cyifﬁﬁ!esthﬁ BhIRRS. Penatal

i?solated cell is a§plied to a surface after ste e method according

ST BhELFBIAISITS RnFHRIIM SR MUERIteaeRIRY dmciigw hybridization:
patppieptide (slarecamjeatedtiesa demalutiogfsiep Sefpieste ¢)phsHaRtive

e L e S Ao A IS8 26 6. Tne method acoording
to claiftasalirdphaserdMafteibigseef3E peaivmibdrapactahpemitattesting
sangatefiifetal BBkding: chorionic villus sampling versus amniocentesis. Am J
Obstet Gynecol 1991; 165(4 Pt 1):1122-5.

Evans MI, Bottoms SF, Carlucci T, et al. Determinants of altered anxiety
after abnormal matemal serum alpha-fetoprotein screening. Am J Obstet
Gynecol 1988; 159(6):1501-4.

Jouannic JM, Martinovic J, Bessieres B, Romana S, Bonnet D.
Fluorescence in situ hybridization (FISH) rather than ultrasound for the
evaluation of fetuses at risk for 22q11.2 deletion. Prenat Diagn 2003; 23(7):607-
8. Klinger K, Landes G, Shook D, et al. Rapid detection of chromosome
aneuploidies in uncultured amniocytes by using fluorescence in situ
hybridization (FISH). Am J Hum Genet 1992; 51(1):55-65.

Marteau TM, Cook R, Kidd J, et al. The psychological effects of false-
positive results in prenatal screening for fetal abnormality: a prospective study.
Prenat Diagn 1992; 12(3):205-14. |

 Pertl B, Yau SC, Sherlock J, Davies AF, Mathew CG, Adinolfi M. Rapid
molecular method for prenatal detection of Down's syndrome. Lancet 1994:
343(8907):1197-8.

Ward BE, Gersen SL, Carelli MP, et al. Rapid prenatal diagnosis of
chromosomal aneuploidies by fluorescence in situ hybridization: = clinical
experience with 4,500 specimens. Am J Hum Genet 1993; 52(5):854-65.

Witters |, Devriendt K, Legius E, et al Rapid prenatal diagnosis of
trisomy 21 in 5049 consecutive uncultured amniotic fluid samples by
fluorescence in situ hybridisation (FISH). Prenat Diagn 2002; 22(1):29-33.



7. The method according to any one of claims 5 to 6, wherein the

denaturing step is performed at a temperature range of approximately

60C. 8. The method according to any one of claims 1 to 7, wherein the at MCSLLP
least one molecule capable of binding to at least one nucleic acid and/or

polypeptide is labeled with at least ongdabel selected from the group

consisting of fluorescer, chemiluminescer, enzyme label and radiolabel, 9.

p Sethod according to any one of claims 1 to 8, wherein the binding
riod is less than 45 minutes. 10. The method according to any one
of claims 1 to 9, wherein the binding time period is less than 20 minutes.

}1. The methed ascording t@wmmnfcﬁlammm@@s mhm@imemm(updeq in

comprises at least.one first temperatyre exposure at re range
from 76888900%FYB!E u&cﬁwgé’ eigcg% SHEAYES égﬁgrl:lg to claim

11, wheggin tbmﬂrﬁh@mﬁﬂe@hmemﬂstﬂé umawlam’@d]p@hture is
approx {)natelénqc or 9thee tl?,? i}]e gg@th&g‘a%mdmg anyne ﬁ\]}potomc
urt

claims wherein step er comprises at least one
subsequent teppieature exposure at a temperature range from 37C to

47C. 14 Themethedaccanding bnelaisn Wnwhesain die af&lﬁasé one
subsequent temperature exposure is performed éé? tur of

approxifatelp @y ingnatriaast SHETPRAIRICR ° at least one
method accordiggi® #id @me/@f @almﬂt%ﬂomhheetmﬁtechcbéasimelIowmg

75 wherein tREIE:RS Bfe Lo e e e L B1E R} oo
po!ypeptlde(s) for Iess than 60 minutes,
(e)  removing any unbound molecule(s); and
(f detecting any bound molecule(s), |
with the proviso that the method does not comprise digestion of

polypeptides.

2. The method according to claim 1, wherein at least one molecule
comprises at least one molecule complementary to at least one nucleic

acid or to at least one polypeptide.

3. The method according to claim 1 or claim 2, wherein the at least one

isolated cell is applied to a surface after step (c).

4. The method according to any one of claims 1 to 3, wherein the nucleic
acid(s) and/or polypeptide(s) are subjected to a denaturing step before
step (d).

5. The method according to claim 4, wherein the denaturing step is

performed with heat.

Amended Sheet
IPEA/AU



17. The method according to claim 16, wherein the at least one cell is a

human cell. 18. The method according to any one of claims 16 to 17,

wherein at least one cell is an amniotic cell. 19. The method according to MCSLLP
any one of claims 1 to 18, wherein the method is for detecting

chromosomal abnormalities in amniotig.cells. 20. The method according to

any one of claims 1 to 19 wherein the method is for detecting presence of

t least one polypeptide | ampl elfs. gledis methed aacex 'ng@ is

hy oni%gf cﬁf’#ﬁg Saggi&me%r? lt%';(;‘?ceﬂs grg obtained from prerg%ant
mammpésfameThas mtanReERtERdiAga® HRPoREDT Bidims 1 0 21, wherein
the method further comprises a step of diagnosis. 23. The method

according to claim 22, wherein the step of diagnosis comprise .
determitifigTRiHe seREe 8N dBn a8t Yoo SBRiala 5Pmsglitig§\ fighe the
cell(s) elanamgnalegdis Therfoetled scaokting:tatany canegef ofaimpprixioately
23, wherein the method is for determining the normality or abnormality of
a fetus ®fhtended Sheet TPEA/AU MCSLIP 28 25. A kit for assaying the

presence of nucleic acids and/or polypeptides in a uncultured cell sample

semPrising AURRS SBECRRRIN AR AIIERHONNYOUHIG PBRN loast

least one salt for a hypotonhic soldtion, at least one fixative, and at least
one moheeuts@apulsiccappiigingg tbitiRasCoAk Iarskiengifdieic acid andfor

polypepsige,apfcaraie atbeinthdgiosiad; svergieiheslécdarsont the group
comprise any agent or means for performing the diz?stiog%gf ‘thed diolabel
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the kit does not

9. The method according to any one of claims 1 to 8, wherein the binding

time period is less than 45 minutes.

10.  The method according to any one of claims 1 to 9, wherein the binding

time per’{od.is less than 20 minutes.

41.  The method according to any one of claims 1 to 10, wherein step (d)
comprises at least one first temperature exposure at a temperature range
from 70°C to 90°C for 60 sec to 120 sec.

12. The method according to claim 11, wherein the first temperature

exposure is at a temperature is approximately 80°C for 90 sec.

13.  The method according to any one of claims 11 to 12, wherein step (d)
further comprises at least one subsequent temperature exposure at a

temperature range from 37°C to 47°C.

14.  The method according to claim 13, wherein the at least one subsequent
temperature exposure is performed at a temperature of approximately
42°C. ‘
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comprise any protease. 27. The kit according to any one of claims 25 to
26, wherein the kit is for detecting chromosomal abnormalities in amniotic
F:ell(s), 28. The kit according to any one of claims 25 to 27, wherein the kit
is for determining the normality or abnormality of a fetus. 29. A method for
detecti_ng chromosomal abnormalities,in uncultured amniotic cells
comprl_sing _the steps of:  (a) providing at least one cell isolated from
ﬁgr/“”'o %é'%‘%%hod%&%%%‘%éﬂ? ghleast.ane sofl withiatirassionge at least
. pqtonlc solution; c) treating the at least one cell with at least one
fixativen@ rpitividigiahkskistashe molecule capable of binding to at least
gn%_nucliichacid and/or polypeptide from the treated cell, and allowing

inding of the at least one molecule to the nucleic acid(s) an .
HBlypebhiedreferiBSSeRARS P AMUANE OF ?%‘%%%%?nﬁggar%%ﬁ%%ﬂﬁ at least
molecgésiall is(® aetestiaiparyehound molecule(s): and  (g) detecting
the presence or absence of chromosomal abnormalities, with the proviso

that the method does not comprise digestion of polypeptides. Amended
Sheet WEAMAthod according to claim 16, wherein the at least one cell is a

MCSLLP

human cell.

18,  The method according to any one of claims 16 to 17, wherein at least

one cell is an amniotic cell.

19.  The method according to any one of claims 1 to 18, wherein the method

is for detecting chromosomal abnormalities in amniotic cells.

20. The method according to any one of claims 1 to 19 wherein the method

is for detecting presence of at least one polypeptide in a sample of cells.

91, The method according to any one of claims 18 to 19, wherein the cells

are obtained from pregnant mammals.

22 The method according to any one of claims 1 to 21, wherein the method
further comprises a step of diagnosis.

23 The method according to claim 22, wherein the step of diagnosis
comprises determining the presence or absence of chromosomal

abnormalities in the cell(s) of a mammal.

24 The method according to any one of claims 1 to 23, wherein the method

is for determining the normality or abnormality of a fetus.
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MCSLLP 29 30.The method according to claim 29, wherein the presence

of chromosomal abnormality(ies) correlates to the abnormality of a fetus.
Amended Sher IPEA/AU
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A kit for assaying the presence of nucleic acids and/or polypeptides in a -

uncultured cell sample comprising at least one denaturing agent, at least
one hybridising agent, at least one salt for a hypotonic solution, at least
one fixative, and at least one molecule capable of binding to at least one
nucleic acid or polypeptide and capable of being detected; wherein the
kit does not comprise any agent or means for performing the digestion of

the polypeptides.

The kit according to any one of claims 25 to 25, wherein the kit does not
comprise any protease.

The kit according to any one of claims 25 to 26, wherein the kit is for
detecting chromosomal abnormalities in amniotic cell(s).

The kit according to any one of claims 25 to 27, wherein the kit is for
determining the normality or abnormality of a fetus.

A method for detecting chromosomal abnormalities in uncultured

amniotic cells comprising the steps of:
(a) providing at least one cell isolated from amniotic fluid;
(b) contacting the at least one cell with at least one hypotonic
solution;
(c) treating the at least one cell with at least one fixative;
(d) providing at least one molecule capable of binding to at least one
nucleic acid and/or polypeptide from the treated cell, and allowing
binding of the at least one molecule to the nucleic acid(s) and/or
polypeptide(s) for less than 60 minutes; |
(e) removing any unbound molecule(s);
(f) detecting any bound molecule(s): and

(g) detecting the presence or absence of chromosomal abnormalities,

with the proviso that the method does not comprise digestion of

polypeptides.
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30. The method according to claim 29, wherein the presence of

chromosomal abnormality(ies) correlates to the ébnormaiity of a fetus.
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