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In situ hybridisation nethod Field of the invention
The present invention relates to an inproved net hod of
w0 poogitts7hybri di sati on for detecting the presePCESG2007/000082
and/ or | ocation of biopolynmers in cells or histology -
sanpl es. Background of the ipivention The in situ
hybri disation (ISH) is a commonly used technique in
the field of q dﬁ z?lldlssa%ﬁ Stho SH is used to reveal
t he presence Mﬂbaest as well as
show their location in the cell or tissue. Cells or
Fieldsduhemﬁveirmmar est are nmounted onto a solid surface
such as. a i de. and.one or, nor.e prpbes, e
T'&%qusgﬁ%m °Fc§e %S %?Bé’f‘%‘?‘@ﬁ’o‘i‘&‘r‘%‘?%?”l fifiehyreidisgtion for
détéblm@@hé Graybhésli AR/ O |daaﬂent of @.MM@% in W&e usd histology
probe is then renoved by washi ng he” presence or
sgnpelasi on of the bound probe that remains is then
detected. Inprovenents to the |ISH techni que have been
described in US 5,871 ,932 and US 6, 022, 689. One
Bagkgradndof ihie inGhtion f | uor escent | SH (or FISH that is

IR R Rl UKD ok GBRRORpond 2ot 5 S0 Held o

bibmedicaX RRfdrRB! WSPER uSbYAbCRRRAS thé Hrébéhce of blopolymers of
hybridisation (FISH) relies upon visual countin

interedlr as dvalicas s Mat@lwcxcmlﬁntlartgetceﬂboamsw|@e\?saphélssue of

88 S4TAL 8 2 s RSSO IS A b o o

pmbesldftfmplﬁment&ry wdhéhmrg@lcbmmmnéarbfairﬁ@rebe ars egllowed to

for . other.sus ted chr soma] rearrangenents such as
hxgrrlég@r QE{) pgg ? (Q pgp%@[ isgih genz@og)ved by washing.

I t | |
? | Sél;a(;-ll’?er‘rg ﬁ%ﬁ’loﬁ nor rm H& eF?rB Pt Stﬂg |rgﬁllaﬁ’%l |’1S g}ent ﬂgteCted.
Inmfavejnyn'@smdhiedﬁéﬂtaqmmmbavmbgen dmctlbédmn U&:5fan1,932 and

UK 485 ¥Rg. (Marteau et al, 1992).

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
normal 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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Since the first clinical programe using FISH on

uncul tured ammiotic fluid cells (Ward et al, 1993),
w@ewenals7cent res worl dw de have begun of f er i ngp@1562007/000082

serviceroutinely to patients undergoing mdtrinmester

ammi ocentesis (Wtters et alg 2002). The typical

reporti ng time of FISH protocol of Vysis (Downers

ro&ﬁ%ﬁ‘g t/o/ Qﬁ’fs unHé@%nJ@ rﬁ hﬂgé %@mocentens(as C(X\(Itt%l}? et al,
2082) t h'EthpTadllrepo:tmg timef oft BISH ipmtbdobef Wysis| @dveners Grove,

as t di agnosti.c i nyasi ve procedure.
"IHT‘HlssE%I'%Iaé B"EH@W YYEI FPR \{of the anal ysis of
uncul tured amni ot| c fluid cells after invasive testing

were ready in less than the two days required by the
I[dealiva speciic indisapien @f thetnordalitynef thef fethe shauldnbé @valialale on

B G0 ) B B8 5o e T R & oot

rebylly oflitisatanalysty obiupaltiiselr &mhiotibCidd ciele éfteralnﬁ/aéﬁé testing’
aspect, the present invention_ provides a nethaod for in

W%netreaﬂw legp dhan Hie byo Brrpeaauired ty)themaetheda b the prior art.
nucl eic acid(s) and/or polypeptide(s), in at |east one
isolated cell with the proviso that the nethod does

Suromary obithiespvelitipgst i on of pol ypeptide(s). In
T PR A NANtBN ASEr S a i SPPHS: AP Sist 3Bflc provides an

impselet &6l efficlentinidthbl ©f I Sl Bgbridisdtidn 6 BIBHAIP-eH@ES
not conprise digestion of polypeptide(s). Mre in

particular, there is provided a method for in situ

A&%@b&itéi& tn%[i.] a%t)eey%g e@éﬁ‘}tq&\%ntﬁ)'?\dél%ﬂnd%gl g W@éég?é? ?n situ

one

hypsiylisationi dofng Mpdlmet‘(s))neforsobaamﬂle:elducle(ub) acid(s) and/or
ont ct ng.at | east one | east .one

P Qﬁ % IbehdeRt; o yisq f"{%it P?I'L e”’ﬁ Prvisq thatetheemethod
dodst ibtaorh st dl?@@tlcﬁﬂ\ 6@bb%epﬁ@é(sfrlﬁ%éﬂl&ﬁlaﬁtthét%aétpr%@ed a

nol ecul e capablle of bin | east one nucleic
melhiod fanigy situ mdirigisgsiondes, nL@?&iC atidés)iin@gt tgastiong isdlatelecell with

B brofa ine e e sBeb mt RamPHSe st S bhNERNTE ).

unbound nnlecule(s) and (f) detecting any bound

nol ecul e(s) eprowsothat nmet hod do ot
Mg@nlﬁrpaggc@agég@reolﬁ RIPVisledya Blsithe for in situ hybrldlsatlon of nucleic

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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The nethod may be used for detection of different
bi opol yners such as nucl eic acids and pol ypeptides in

wo b@7smse2 sanpl e of cells by use of at | east PCT/SG2007/000082
onenvol ecul e which binds to at |east one nucleic acid
and/or at |east one nolecul g which binds to at |east
one pol ypeptide. The at | east one (first) nol ecule may

mol. | I tp.the at
molcrafe MGt Prci a4, SeReo &t ebBis S5HEnBE S iRhane uplecuie
whiBtybiRés o BPleagtible poIVPlePtEs! By at Rashena(firkanbletlR may be
ol ypeptide, Further, the nolecul e(s) capable

f
a rgple@ulegcerapmcfréa@'t toothe atilaast engciyrieinacid and/or the at least
. o .
onggké@?@'rﬂ&e@ﬁ% ?ﬁ%é/ Gk ﬁ]@ld&d%‘ﬁﬁ@d&%ﬁﬁtg@?&i@{%’t least one

romthe group consis
polgpepiideim nmescer, enzyne | abel and radiol abel. In
particul ar, denaturing of biopolyner(s) my be
performed at a tenperature range from50C to 70C. For

FuRkefhe mélecalels) Rablél e birtdieg 16 @ MeaR rfPnb8&ic adld and/or
articular at a'tenperature of approximately 600C. In

polynepiide oay b tabelach it Rbieastene lahsl sedacted| framntg group
cofip{TR ol lorpScdt Mgt Eiimpkferh Bhifid el AhRifadidiEbet. ©f

invention, the binding tine period of step (d) is |less
than 60 mnutes; in particular, the binding,tine
In paFcyar gén%%ma_refnblgsomﬁ sr;nabfgqee p_ﬁﬁpfmgwéra jempgeature
rar%é‘ﬁbﬁ%b"()mio FRPCOEOr SexXeifie! BRR RPhJBrAIrE Tanyd fidif 55°C to
thod, step (d) conprises at |east one first
65tenipapadticular algtyyuperairesot apgreximalely GQikgén theometiomi of the

bt e rerRe oS ey g ey Los BELARIFARer, I Baici B, e
sample bcdisGs hot d8fydrated.o 100 sec. In particular, the

first tenperature exposure is at a tenperature of
approxi mately 800C for 90 sec. Step (d) further

In ﬁ%b&lﬁﬁﬁoﬁhe'i%ﬁioﬂ?&éH%ﬁ%@ﬂtb gez%edfﬁé% gdr)‘ﬁ‘é RESsHh&n 60

at a tenperature range from ti1cular,
minttess irb padicetar, thambindingrtimexprioal s lesspiahodFredingatess more

paRENG K FpBRRaRal bRBATR AR o i s Pty ™
42C.

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 celis. More
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In the nethod of the invention, the cells are

eukaryotic, for exanple mammalian cells. The manmmal i an
w@edora1vsey be human cells or non-human cel |l s. PCT/SG2007/000082

Moreparticularly, the cells nay be hunman amiotic

cells. The method may furthgr conprise a step of

di agnosis. The step of diagnosis may conprise

rm njing. the presenc r absence of chro onal
pafifi S thE eS8y i BERAL PO Relfafie PRRRSd hay furtner
cofpriseCalkBIp oft Hiageosis. Phestaledf diagBbbiatmhp coffirieEnddibftining
the normality or abnormality of a fetus. According to
the, reganre: 1or oibsanse; Al ChIPBASOMAL absprHBalitiasy imdhe gall(s) of a

m{rgmag.éirfﬁéhf&ala‘?,hﬁw%@ RPRVidRRNY hBthbd ifcﬁfdsé.té‘r%nﬁﬁwgﬂthh%ormality

particular, the ammiotic ce
or abhaimality fof arfetusegnant manmal s. Accordingly, there is
provi ded a nethod for detecting chronosonal
abnormalities in amiotic cells conprising the steps

Acebrdif@to Bhe\dspbddofahelif@sition) the Rldtho® Al sluééPor detecting
ammiotic fluid; (b) contacting the at |east one cell

chigrpesqmal ahgermaitieryipormriticseplis: i lrpartieylat,r kgt amgietice cells
e ; 0 at. | fixative. .

, bor Ptair oM préfnchtomanifdls. Mol Hierel <) provided o
mathodl das tdetamtinguehroimosanial abmdtimalities ypeptnioti; caltsl comprising
th al {e]ovviogg bi ndi ng of the at |east one nolecule to the

GEePeid aci d(s) and/or pol ypeptide(s) for a tine

per i odia) peovidibGrRM ileHst aRE deNienBtbdRb@cthRiots fluld;)
detect] ng an ound nol ecul e(s); and Y(H"g) detecting the

y K . .
pr esen® epntagtinghdbe ottt d9atneROnee!! Avitoaalerst @ne Rypatonic
t he s ¥Hso that the nethod does not conprise
di gestion’ of polypeptides. In the nethod of the
i nvent (c) freatihg theeahledsharye ablb witheat lsast oherfixatidest ect i ng

Cel 1 5. @ wrpdnectliaret e RRSREE anlecrbiiAgES dhfgast one
| NV akiedd acidendIbepepepide, dHP BEMGWIB! 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);

(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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abnormality(ies) correlates to the abnornmality of a
fetus. According to another aspect, the present

WO pwentison provi des a kit for assayi ng the preBense200f/000082
a suspect nucleic acid and/or polypeptide in a cell
sanpl e conprising at |east ape hybridisation buffer
salt, a denaturi ng agent, ahybridising agent, a salt

hy, nlcs t|on a,.fixati,v at l.east one
ohBfisha St s3Br bef myRuo b stlion g RN 1§ east one
moletolenedpgaie e beigntiétected ddeofstidnallyninfiation éﬁrtalrtuh@to the
ki t accordl ng{Bt o, the invention does not inclu

k'tprlat pagiculappribe; Kit peaordingalo theelpyention dopsyeat anwfie any
58! ’lflélfée if61 dartiSulher tHeed e,gt r?rgd‘éar%”Rﬁ‘Wﬁérem thelklt is for

normalities 1s armlotlc cel More in partlcu
date:ﬂmg chraomqnmaigﬁhr@rmlahﬂ&mwemnmmcell(s)r Mi:ragnmqnajrtg:ular the

oty RGO e Blo fRET B idar it ooy Pr bbptRelly of o

feMSEThBﬂdt&ﬁaﬁ e thidrigonggtisefl insthectiongwrRBorillgstrRiohsifer @se.
fl owchart showi ng the nethods of the prior art and

that according to one particul ar enbodi nent (see
Br LepticH o pegnt invention. Figure 1(A) shows
e closest prior art from Vysis.
Figlurgu‘r 3 a(fB)Wd'hamt/\shcaNlpgdhe anéthdds of ithe grion atthen cEiteatziceording

¢ mﬁ ordl n Gg [Ee inv ntit?]n. Hovveyer\/ {.he Ei
°p‘?’1§s8ﬂ Gy e‘ﬁ‘i" BH"‘P n XAmele RePrEFRRS fvention. Figure
1(AE§S@W§ $he ﬂ@Hﬁhéth@ﬂ%f&h@a@seglobmteﬁﬂfrbm Vs pr ot ocol

own in Figure 1(B) ures to 7, the

Figyel til) rihoves amrgtqﬁvabdewmﬁ@etbe Examplenefra enethod accordmg

o UG Hoial FEraHR {biEH i FBE MY S specric
reqgents panouhts aﬁd&tl(m'wsrmdileattednd tiaes prdtabell sheavn in Figure 1(B).

accordingly. Colours are enhanced for ready
recognition. Figure 2 shows cells at interphase stage.

Fdri Fig’lﬂeg'AQSfB)Wﬁ Ty %ll@ﬂﬁ'\gc%elo\ﬁr@r ﬁa\'ié/ béééH SL?ééd ncentromerlc

nuclei of uncul'tured nmal e ami ocytes Figure 2B shows
enCareratioy iprole §€8P),ChBX &edaijEF?ch I(grtelee)i @EHH1I8e(aqua) Locus-

Spaeﬁ}gngégﬁe szohgur %]Zgal I(Z)Z?V@Mﬁf gﬁglmam CzpBrp?')d a'nr& 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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ami ocytes. Figure 3 and 4 show different trisony

conditions. Figure 3A shows CEP 18 is hybridised in
woeereus7df an uncul tured ami ocyte with threePCDRGES7/000082

of chronmpsone 18 (Edward's Syndrone). Figure 3B shows

LSI 21 is hybridised in nuclegs of an uncul tured

ammi ocyte showi ng three copies of chronosone 2 1

FIEQ%‘A@@SS@MQYL%@) lsFﬁm&?seAdA‘lr? AR L Sbe éﬁ urgculttUéed amniocyte

sed I n nucl eus an unculture
shdwmgethrealmleza‘ ofcdhrromusonme ZB(DE\'rvg’lsrﬁym:Ban)V\s CEP X
and CEP Y is hybridised in nucleus of an uncul tured
ami ocyte with two copi es of chronbsonme X and one copy

FlgﬁréhAomSY 137 Kﬁfndlgéd nefeldels oy %ﬂrl%@)lturécg Wnthiocyte

6 shows nononucl ear Is fromfetal blood
with Huee copiesafehirempsamentB.CEP Y hybri di sed i n nucl ei

. e f Fi qure 5B
BB e A T b B Bl B funurec
arfiBiooftenwitionwol ﬁﬂ:“ie@@lf Ichrédmosorhetalandl &8sl coply Brdhréfosome Y
%M IﬁEP 18 is bri di sed in nucl eus of nononucl ear

(4 o feligres %me | ood with three copies of

chronosone 18 (Edvvard s Syndrone). Figure 6B shows

LSI21 is hybridised in nucleus of nononuclear cell
Fighenwp agdmrems:amlmuofeam leetsrfreomietal logdown' s

Fiorn o CEF & g KRE, Wiidiacd ig Picle! & Rfnghuctear cell

frarh hedieSet@e bodoonosony X (Turners syndrorre) Fi gure 7
shows cells from chorl onic villus, amiotic fluid and

FiguieapBpslas margial Il?l&( Jn shesrmospmex24rmndehromoseme 13 of
iAo AbRR, |, " el omsone 2 L

sanple. Figure 7B(i) shows CEP X, and 7B(ii) shows
Flal?l'r rrgA ghé)vlvso I('SjEIE’n § cE'H/I@f?iglrg?adzinlhucizlcra]us 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 blood sample.
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nucl eus of uncul tured ami ocytes. Figure 7C(i) shows

CEP X and CEP Y, and 7C(ii) shows trisony in
wehoomrosere 2 1, in nucl eus of nononucl ear cel PGI/SGTNT/000082

fetal blood sanple.Definitions Biopolyner - Any

mol ecul e such as nucleic acigs or proteins fromliving

tissue. In this application, the term"pol ypeptide"

and "protein" are used interchangeably. Fixing - In

hi stol ogy, fixing is the preservation and hardeni ng of
Deﬂmﬁﬁmsor tissue sanple to retain as nearly as

i ble the s e rela%lonshlp the cellular or tissue

BlogRlsmrai ANK AaoIERulerRug 9 3% REclBisRCIdTRE RTaINS freradiving tissue.
f | fiy
In 'fﬂlel ; g égﬁ:'n eqndi @t Vﬁﬁo}@%gﬁgﬁgeghary t fﬁ” abley: used

consi sts o ases
intgrctwrgeaply. mi di nes ( Oyt osi ne (C) uraci | and

d A
PR W nisfoiah et Bothe PisBRnATab g B@%ﬁ@ ol i gissue
sahple 1oy rétaindagendofydad passbldUné %mé‘ﬂﬁlaﬁ@ﬁsﬁﬁnﬂ'len%mjlar or
the pyrimdine tg the purine is referred to as "base

tlSﬁgprqqqg)onqm Qaéﬁedhﬁulkymg hodyn, Q\MW%&%H%@W fxingare called

fixdde&S W 11 bond to C. "Conplenentary” in nucleic acids
refers to the base pairing that occurs between two

Cdinplamentanue IGeneraltl, dustsipiecideoneists vbnittogehows bases that are

oif oV B e f5ub e Ctls neach U GEiGRETHor BHTAGS (adenin
(A?%'n@sguan B TERG S MltrdgﬁnBGQbQSébedrﬁf Wdrb@eﬁ B%nds consisting

itting and binding of nolecules (typical

of Wémi@methpq&e@lt 9 aspurss ;g gl pondmgu@‘. theapyrdmm to the

PRI E PR R AR PR B0l EPaGR” A Wil ghddo Y or .

araeGeatill thomdbtoo @b | YOwmplenteattatyh dy ructeic cagitie mefurarty th@ base
[t i sual the art to refer toth bi opol yners
paing: Bratcacire Betwsar e il FieoB g seampargs or fwo distinct
reflInGC bf ehedsanty MRdeic BbiadisBguaRet.or %@M'é&ﬁél&” of three
he bi nding and/or hybridisation of nolecules
dimensional arrangements of amino acids. “Complementary” in protelns refer to
the fitting and binding of molecules (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 temperatures 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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the nucleic acid and/ or pol ypeptide is carried out by

i ncubating targets and the probes for certain tine
w@enrous7and at certain tenperatures to all ow PEESG2007/000082

nol ecul es to bind. Detection of nolecul es can be by

the use of a detactable |abgl nolecule attached to the

corrpl enentary nolecule. Wiile the term "hybridi sati on

i EBiaR chntay Tukiaratdlt] atd “einditgt Sifiias, dssdofe FgSate in
geﬁé%ﬁemﬁé rMﬁ‘G’hPOBf trhsletale® tdHucldiE Sadid @Y’ arﬂﬂgr polypeptlde(s)
"bi ndi ng be used to indicate in general

Acgpmngtg dor kg euiPese (o ttt?cPé%erﬁcmu@et)orantt%F‘bmdmg” and/or
11 H f

PR 5(ahectAer it W] GRACRIBGRE i ampit
mataly b{codidemientarity)f ofrerec wirg(ls) nmdeutudé edf ctheec ibir{ding winblecule

ire t onpl et.e ,mat ¢ | epent.ar.i _
©BRe) b5 45 iobh RuSBIRERaHT AT, N5 Hoh IR e hhiShiop atso
refbfs (B e @stbctivit; | AbGalpaition ARdS lWetioh N6 rRicIBIC | &tids tahd/or
hybri di sati on" also refers to the detecti on,

polypegtifes sndenthertestdpyMiasy nucl ei ¢ aci ds and/ or
PrBféllﬁ/ %‘?gféétﬂ?;s t Hﬂgecro mﬁl@te%? ?ﬂal'ﬁ%?% \grgkocj mﬁrgﬁeﬂta molecule,

artia
tynmajlyeby]anmtoat ol an enzpivea(d prdjgase) ﬁ’talrmhlajtgemioamamehé@e or

ﬁrote % Ptﬁrt i al awgestl o 06 z%n e Or .caus Eﬂa |

cafisg & 3¢5 o6 i eGSR Igng) S RS oS RN PEjIE complete

digdztibe caprmedate aCert%iﬁ IrR6 it6 BOMRIHERE amhiRd QbR Molddus. t S
conponent am no acid nol ecul es. Denaturation -

Denagyrativar Reduelion irtee- thrersAimensipnalistippeoet @ biopolymer such
as mﬁié{@‘aarcboﬁtiﬁgr@%ma thé:tjE SuiAStich %%}Pégt[férﬂal gF%f)rétplete. In

enaturati artla or co n nuc
nueleiad acidg, it erééerrs tbothdwesepapairmt |ocbrtvwmc complementary strands of

B e i rbteTe Hgierero B ehangeB by durserdansimgp shape o

thedprdibip. protein. Detail ed description of the invention

Bi bl i ographic references nentioned in the present
specification are for convenience listed in the form

Deflich UL fbn AL RBARGANT added al the end of the
Bibsliigeaisitic e sefeseritiseimentioned 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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i ncorporated by reference. A person skilled in the art

w || appreciate that the present invention may be
wee@ctiserd wit hout undue experinmentati on accorRPCTgGL007/000082

t he met hod gi ven herein. The nethods, techniques and

chem cals are as described iy the references given or

fromprotocols in standard bi ot echnol ogy and nol ecul ar

bi ol ogy text books. Standard nol ecul ar bi ol ogy

techni ques known in the art and not specifically

Wiits ahe tméthw of gragsrabént invbhtioveds asptiheised i fBEdhé Metection of
bl%&ﬂ‘orook a Russel Mol ecul'ar C oning: A Laboratory

VIRers @6? agpﬂ‘-icf?é% agidepd Persmbeistied jP theeait vk keqowcsp that
it Dnaéyl kb Ebet F@a AH%%t&j idrRePd&Esiin gr}sngfﬁgﬁﬂdéi or proteins as

m sed tection of biop
thﬁudllgés’uorawfdpolwqpade@nssnbl Iwcﬂfqrmnedhelnarpamuular the present

A A0habls TR vALEPoR oS00 oSBT,

of polypeptides is not perforned. In particul ar, the
presemfgg %entl on does not require the use ofrﬁgrot ease

A pgT=AnYy dnyipesrt wdk apwqgatgdhag RN inegity Rykridisatian method
su‘é‘h'e{1 tﬁ@%ﬁfﬁo@tcﬁ th@?ﬁ?s@?h t liffetitibH dé‘f@été‘i‘l‘\ %é@@g?%r@%@ence of

such as t nmet hod present | nve
onehey Imoee@mpplymeesosfemwesh‘moeneamplemr’l‘@ebpmpehtyemr abeénce or

oy Fofra: BsBP)AE B MereHoBdyor Hom W dgaindFate any

abnBfthaRics athimRASr sEhplbi 68 té tdubfedt ok iBich He ts%\ﬁqple was
subj ect fromwhich the sanple was drawn. The net hod

dra¥Bording to the invention may be used to detect the

presence or absence of certain nucleic acids or

pol ynucl eotides. As FI SH may be used on amiotic cells
They methdd aocendirgntnthef iavehtiors migyeiod uisetiite ddisetnitie, presence or

ALBRETE 2 GoFiRi HUP SIS 26 ol RIS IlERs ASEISkY Bray be used on
antHi6E BEls EPéwﬁ*&Jm g@?%r%?ﬁ%ﬂa% EﬁBj{QEtsd 'tﬁ@%b%gnéé"’\ﬁéﬁénce or

a region of chrono det ect rée copl es of
nuptbarnogfonthese epelinuciedtides f can a indiaafest wbatHey chromosomal

abhbHALfites?ate r'e@ent Oof %lxgn%p é éhhoeulé aan%lrgbe toﬁr%c{e%syclmtlards 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 resuit
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, translocations
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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indicates the condition of Trisony 2 1 wherein the

chronosomal abnormality of an additional copy of
webkoonmoiseare 2 1 is seen. Simlarly, should onl RCD8&2007/000082

copy of the X chronbsone be detectable in a sanple

from anot her subject, the chponosomal abnormality or

t he geneti c condition of Monsony X is indicated.

5285 BREROCTAR, fSRL AL APt SR TRARER: ohfamoor o
chrbridsomgsatrisomg meesbrivy dvmxblbt@élbséﬁdé%f eHropBeemE deletion,
. abnormal it I es .such as ri %)ﬁhorrmtl on, inversions,

inygrsios, densiasationn Hng fewmatinm & 3y obeR UusNRiHRbARNTermation of
cfﬁ@ﬁ\%@ﬁ\%‘a? huB, HY B@%gﬂﬁﬁeﬁ iofh '6?‘? atFIS@fwm BL 8fe¥red to as

he term *chronos
Fa&tﬂlﬁmmﬁm shiesquuest sectiarfs ah&msmﬂcmmaatML dhér method may be

us%?i- ﬁ)ngfaf)eg‘:ﬁltg é%er %@gs%f)o earlxr?%g? e?o‘?@% et polynuc?eo%de or to

quadiify0 1RS OpfesBREST Bt tand kstbuiesh, Rl idetdct! 8ndlet identify any
limted to: any variation of nunber of chronmosones,

chremggapal ?rb'h@@'r‘@"tleéd?@‘ﬁ%ﬁe absence of chronpsone,
del etion, inversion, translocation, ring formation, or
any ot her unnatural conformation of chronpsones. Thus,
Ta kiespries ehe present iioverdiony apietedeShillibd rhade abethieedtandard

t Fast FI SH t b t f f
prbef fordie s mme bRt o HEeTeen Piote (EBP) ee Locus-
s;&&aﬁmg_%l mrﬁbésﬁiﬁpﬁie@fb)ﬁtr@btdtééﬂlﬂflo 'cbmﬁngxowgs (Bowners

quantlf t he presence of , ere f

G@é’?e&l{ i oBoﬂd&E?fémdawl @Fﬁ mswmu ttﬂdemafkb‘ldfl\é@ls The

WIS plfpHcRl e KR GER Sk b, S

weh:smer(httpl//v@antvyemeusom/\@awmmncw regmgsrﬁ)CEWh aad treatment
cu Speci, S|) Praobe uppl i ed t he

PFBFOGP ‘an@ﬁB“d?“%@SP&&HE&eﬂﬁlé, hip: MM&W@SG‘DH\/{SPGPWGWR?% asp)

ar@%hHm@Erpsé{‘ﬂ gl 1are registered trademarks of Vysis.
Vysis FI SH prot ocol for use of the CEP and LSI

probes as given in their vvebS| te _
T O P S SR B TR S dhowng
thé pird B duramylbey Sord psbed ﬁpé@hﬁﬁéjﬁﬁ‘%ﬁa@ﬂ% RISH protocols of the
summarised. in Fig. 1A
prior art. In particular, the present invention may be performed in less than two
hours for the CEP and LSI 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 given in their
website (http://www.vysis.com/VysisProducts_32945.asp) and a treatment
protocol for amniotic specimens (http://www.vysis.com/Specimen_32946.asp)

are summarised in Fig. 1A as well as described as follows.
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The present invention is an inprovenent to existing

protocols of FISH, allow ng the procedure to be
weewphetserd in a shorter time than the FI SH pr or@UeGE0nH00082

the prior art. In particular, the present invention

may be performed in less thgy two hours for the CEP

and LSI probes supplied by sis. Under the nethod of

the present invention, the sanple only needs a

hybri disation tine of 30 mn for both probes. This

Tisdenettieod off thee pﬁbi ad is Supemafizsd WF? t1|7>i thad t@fﬁvégﬁlhht?rs (ml)
i sation periods o

Si s roto t.hat requires hybri
Of% i fﬁ@dmﬁeﬁﬂaﬁae%rﬁar 3 anipstonpelied th@ramn@tlgs;lells The
ceﬂl‘soé)ré thé/ﬁtraglfi’sp%1 ndeld€inPA 'b%"ffgﬁ%thséﬁ r% &P ;?%lhoééég% for at

the Prior Art e VWysis proto usi ng
leaﬁdwsmnptmmEeamegamm roftgreteain \mbsemteand to make the cells

BB A5 0T Y P e R B) Mo tre

cealbtfbpslmwmwmtspéﬁahgnﬁéld@ﬂsﬁ%%%lacﬁlﬂa hw_s@tomc (0.56% KCI)
Scild)t[rrmrlsed in Fig, 1A as well as describ

iQrefRlloprrRa hﬁﬂ%@aapntqie’eopmmteam aj %7°§Jwamn hadhl to swell the
cangd:- 1A Two to five mliliters (m) of clear amiotic
luid is centrifuged for 5 mn to pellet the amiotic
cells. The cells are then resuspended in a buffer with

THeL el AR angnoiirE BRNoPSrath it 6bGAmane PRtNaE | iasthanol
glaibl ety £ide M@éﬁldm% tﬁéﬁ %ﬂtrﬁnﬁe& rféflpﬁ'nﬁ‘lg' éhd fMpellet

renmoved by centrlfugrlpn t he cel
reF\é%QPéW@ﬁd'ﬂnb nilhef res arﬁoxzssfmanvef Thnswmnmm {sothedoto be

P 15 2 A4S Y% R et TR 480 o
FIBhen fixed with 0.8-2.0 ml of Carnoy's fixative (3:1

nmet hanol : gl acial acetic acid). The suspension is then
centrifuged for 5 mn and the pellet resuspended in 1

PrélTrehtrheREOF SanPRYOIhEIPfSriAve. Thi's suspension is then
to be kept at 4C for at |east 30 m nutes before

Cellsrarerdrrpped obta eeldrgiass siidgs (16—26118Hof 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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Pre-Treat nentof Sanple of the Prior Art Cells are

dropped onto cold glass slides (15-25 ml _ of cell
waeepensron per drop) and all owed to conpl et el BCH8G20a1/000082

roomtenperature to fix the cells onto the slides.

This drying time may take up,to 30 m n, depending on

the anbient hum dity. The slides are then imersed in

2 SC (sQdium chl oride and so tebff for
ProBR A BB R LS oHuk B Enaa P Ek” Hlof brBebend 2u diavater are
m&bdd@fd Régtetiton 5 MIEAS7E°C h & WEFSALR rt@to%ﬂéﬁlré%étpir@ﬁes in

pepsin for 10 m n at 370C to reduce the proteins

Ca\;eﬁatth%ﬁee arsy myy sgifcornrleeniayh hyhddisations thiblhdsIhe probe
se-Eﬁ} 'g‘?é taﬁ*? AfStaiddlat 4238 ‘(CE’BR e\gar
er e g I ne ure or e

mn at room enper
Thmsh@a‘ imtbdhe rce]l%efmplaalatehydnerfsed ibtovardexdaturantrbath of 70%

[ h hed 1X PBS
fols AR BTt SR B 7 ir B ST Ry A eVt i glcohol
sefiebi (@Smin dacH th POR) 86% a8 18P aREndINOPRS ROk Hfen dried

the nucleic acids, so as to preserve their
anghggged PRI $liglesuaimar abds &deI STE fonephei2oninar t Pr obe
(either CEP or LSI; 1nmL) is mxed with 7m _ of buffer
and 2m _ of water are m xed and heated for 5 mn at
FoTslﬁybridisatimt; et lpdt bf mohkeerrabmm ptetmedpbnbmch' larwaﬁ the slide

oAt 0, BB TGN s BB A . o
hyﬁﬁd&@ﬁoﬁﬁempélfeitdﬁa e D an'ﬁhmesﬂurﬁﬂén%ﬂét\h@& ‘S@l n'nln and 60

es are imersed into a denaturant bath of
m*ﬂo%pr%rh%!ewaha, the hyrridisationcterppemtyrienisap?G pad the duratlon is

rat j al cohol series ( 1 min each in 70%
beggggggg @We?ﬁ%nol ). The slides are then dried and
AfmrdQMidtsatlansthedslidmramrwashd&ﬁh aosdﬂﬁtﬁbrf of 014)( 19|SC2 agd 0.3%

For bridisatio 0. r ace
NFGHO, aatPriiebif iradtantc ire Mt ok Enplonmecay AnBtiapiesh in a
2Xe88RhhQ@ e, NP sdIGidrefor ity tdCEmIRT O slgalaer% are then air-dried

hybridi sation tenperature is 42C and the ation iIs
in parkeess; 3thisrimawriake ouprni to. 3Gomin@esprdsipendinge on the ambient

hultp)%'p(%en e?éllog)?s gﬁ%‘ﬂf@a}quglded 5337 gpl resc:gngléJ Fn%r'o%go;')f

It will be appreciated by one skilled in the art that the above protocol of the prior
art takes about 3.2 hours to complete for the 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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After hybridisation, the slides are washed in a

solution of 0.4X SSC and 0.3% NP-40, a non-ionic
waooractsant, for 2 mn at 73C, foll owed by anopdiEsGuazhn00s2

in a 2X SSC and 0. 1% NP-40 solution for up to 1 mn.

The slides are then ai r-drie% i n darkness; this nmay

take up to 30 m nutes, depending on the anbient

1 djty. Th e.th ' lized by .
stOBfEy itiing ARGl oS oty BF abicossients spas tgyeduce
arxiety sifi the eskpieatdnt enéthir.tate iMpaieaks, RAAN 9P beCdpgdient to a
ior art takes about 3.2 hours to conplete for the

s RRISRB. loTemovedhetietaase tpaimentes) sitemmhichaist¢opsidered to
bd Qwﬁ.apf'?%‘ésrﬁe@fodt&fi?é\%ﬁler'agnded 12-16 hrs of

hybridi sation tine. [ so appear to a person
skilled in the art that all the above steps are

ent i r_required.to render the biopolynmer (e.g.
M ﬁi‘?";.{’_ﬁ%%F&%é?'ﬁqf‘ﬂﬁet'ease) in the sanple anmenable to
THey brésbint dtwertion plovidee @ aberdvd 8RR VRAOERY thethod of in situ
nmol ecul e that i s capable of being detected or

hyPridisaliPBed) . These steps include those for protease
treatnments, hypotonic solution treatnment, fixative
treatnment, denaturation, maintenance of hybridisation

Acoergiagdbua fisstaspedtrthe ipsesentaatientiprt providax/a msihoedridr in situ

B R RS 8B bG350 Lo Pt & el
of tdefistié MBelERARE dxanfi Belbv 6 detsdt! thd mjclés%dgcgs? 'Pmigﬁ'cular,

sQ as to reduce anxi etC}/ of the expectant no ..
the inyestiondredidesia methad abin it hylpidisationt with te&iprowisb that the

: t O A : treatnment (s) step which
dl%@@n@i@&%ﬁ%@%ﬁ%@é@ﬁm ‘in the nethod of the

prior art. Method of the Present Invention The present
ovi des an i nproved and/ or efficient netho

i nventj on pr . Ci ¢ >t hod
AcgPIginaly; the RiRsenEmyRTien Praides & Mgtios forfin sdu hypdisation of
e ST Y SRURE b e o
thait thee mstthech eloes| hot gorsprige eligestioal bfs polypeptidb(s) THete is also

| | det. | ej i.ds. .In. .

prEOR BB L% i AT Pl B utiRiC isid By i at dast one
isdixted bl alithothenpidvidohtha A metHdeRHobS ot comprise digestion of
polypeptide(s).

In particular, the present invention provides a method for in situ hybridisation of
nucleic acids and/or polypeptides in 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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di gestion of polypeptides is not perforned.
Accordingly, the present invention provides a nethod

w0 o007i1m1532 t u hybri di sati on of nucleic acid(s) BCM$62007/000082
pol ypeptide(s) in at |least one isolated cell with the
provi so that the nmethod does 4ot conprise digestion of
pol ypepti de(s). There is also provided a nethod for in

[ hybridi.sati on_of nucleic acid(s) in. at |east one,

L e R FREN T TPisia el B PdeniBlendh i GecsLbiected
tohat depawiingesipd@sfdrenttef birdivgesid dRéSdendtllring step may be

particul ar, the present invention provides a nethod
Perdprmed RY P@akybri di sati on of nucleic aci ds and/ or

pol ypeptides in at |east one isolated cell conprising

the steps of: providing at | east one isolated cell;
Themeatbod may be used| fensdetentien of INucli¢ heials drehsolypastides in the

SHUNB Faibip o3 et 8 e, o Al leash e (isnyleau Gabaple of binding
omﬁi/tﬁfdi'éiﬁg g@@ahh@lem‘ a@g G- A0|edkt be(éééorﬁ]’cgemﬁlé@fufét Eaepable of

acl d and/ or pol¥pepti e, and allow ng binding o
o2

biggingerdtybsidisingicea polypeptidée nucl ei ¢ aci d(s) and/ or
pol ypepti de(s) for a tinme period; renoving any unbound
nol ecul e(s); and detecting any bound nol ecule(s), wth

Théreat deasti s0e trhalecuiet bapaisleest bipikdirep G Hybeidibiree 36 iANe8st one
pé?l.'gpe i des. Uglder .the nmethod, the at | east one
nYclQE Acichand/or PRYP&pHte py ke &t laast ape raplesvlerqamaplamentary to

theidt e ok ARASE a%fbeaﬁdléﬁbblgge?ﬂa@ nucl ei c acids and

pol ypepti des may be subj ect 0 a denaturing step
before the binding and the denaturing step may be

d by h Th t . b d for. .
e e ey IR SRRy B e qusoin erigls) andor
polppaptiies) @agfos tlbeledWithsat RhsBbnkasél S816cteliffsih)the group

nol ecul e, capabl e of binding or hybridising to a

cangstisnc oh dlupraserorchamilusiseseer serymy labeleciadiolabel and a

?ﬁ% Erdf. binding or hybridising to a pol ypeptide.
m e gt‘ eg)fzgst one nol ecul e capabl e of binding or
hybridising to at | east one nucleic acid and/or

R R HiTrodHY B8 e RS e SRS ARy 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 nuclei. For example, it will be appreciated
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Further, the nol ecul e(s) capable of binding to the

nucl ei ¢ acid(s) and/or pol ypeptide(s) may be | abel ed
wowan/1at574 east one | abel sel ected fromthe groR@I/SG2007/000082

consi sting of fluoresces chem | um nescer, enzyne

| abel , radiol abel and a m xtqe thereof. Under the

met hod of the present invention, the step conprising

i ndi , t first tenperatur
g B iR B3RS BFoBhies SRam8RF rasacrtile HBPagHEn der the
pEenrtinvemicky Cnayesavd Bbar 20 fih aver theepidriast.
t enper at ure exposure may be at a tenperature range

from75C to 85C for 80 sec to 100 sec. I\/bre in
FRARdH G ?fers&?%kfllbﬁlslh %%”Bﬁrﬁlgg%@rﬁélg £ fof tﬁﬁ hybridisation

tenpérat ure appr oxi nat e sec
stepeyf thé puesanipnverdiontthé éﬂbtldlsa’eors ltlkmasfwethé CEP probe may be

rature e.a at ur e fro
sataee ot SRR oA i o e TET | D fedimuba s i Lyt probe may
bé @VBR midrer drafmclies %ﬁeX@m?/lEr fromTad st aztr?dmg rtéthﬁx%re 15 min,
rangefrom4OOCto 45C, re in particular,

ngmsgé‘@mrmmémsm@n@m@wpm%nmt@efquaHQdofattuealgnal
tenperature of approxi mtely 42C. The present inventor
found that the elimnation of polypeptide digestion

Tise eplls pre feokapotiopfer exarngienmanshaliarb eglisd. M @@hmalian cells

maly 455 bitnecpeBhal qgrIruTRG Galei More rRarigsiarhs the pells may be
hithhh aBthiGRPESR. Nc@@?chﬁé t@%né’*&‘éBé&t‘ Fnd h'ﬁ/efn'tlbﬁt the method may

pr ot ease treatnent for sarrp e repara I ONn un
bereeefar deiceiing Sromaspmal\abnabvaliticxinramniotie cetiidn partlcular

F h
v B col6L5t RiobREs TR, S ed Bl it
Alpo,ewhrie anmueuytﬁsns;ret mSIrifw nséedi It is f"t"sosf“%% Imdf@cherr b@ll %&Fés had
snortene roma eas m n
odie et ol v 1@ have ucesfel Rygridizatianen” hesetore, other cell
tyééé‘rféft 'eRamfpr I)ﬁﬁﬁﬁ@éﬁesf QA Alicksast r %&Z lﬂ%ﬁ %eilé’ fihite blood

no conprom sé or substant
CQﬂérerfmnsl@lelan aele, gaacérn gelis, ttdﬂloebllay’nadellsﬂaadcthlel likearoan be

L e e e S

particularly, the cells nmay be human ammi otlc cells.

Accordi ng.to one aspect of the invention, the nethod
Tlp]eayerson gqlied in the a wﬁl also appreciate that the obvtatlon 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 extended to use of other labels such
as enzyme labels and/or radiolabels.



10

15

20

25

30

be used for detecting chronosomal abnornmalities in

ammiotic cells. In particular, the ammiotic cells or
wa@parocres may be obtai ned from pregnant nmanmedHSG2007/000082

Al so, while amiocytes are mainly used in this study

and other cell types had beep tested and shown to have

successf ul hybrldl sation. Therefore, other cell types

A L AT T —
treginment s eptiakidasthec @ibléotloﬂn df the twd Rindsa Bt b(ﬂOHélz@wrs cited

for this protocol using different fluorescence pr
(nHicteie, acids agg PPW&GPHd‘?ﬂetCarthe vidme aﬁamplappf eellatean now be
A SRR % rRndy oF e PRark AEREBH. FOD ek Fiiet Kind
obmdewla(s)sor probets) hinigh thirds, |hybndtsepaﬁ$$ bbmpléméhl%ury to a first

REN R m Bk iy s el Ecp il dtey beraplst it gt ast a

firRE Qe ast lafbeﬂt ah@aétsé&lﬁ]doﬁidbp%‘?tﬂn@%duféb%rsﬁmﬂee wHich binds,
cells. Wijle the present invention has

hyfuidises: praiseeprnplempritast toa ssicopsikiag of ixogslyper yarget sfich as
PIoRURE By bb iloc BT BPRAPS dR RIS B b S0 ypes of

labelsonay betﬂuopszﬂopmgrmemmmmsséété enzifme |4sdly padtraditabels.
The nmet hod of visualization of the results can be
readily extended to use of other |abels such as enzyne

Afté\bW(frlcﬁﬁi/thoftﬁélrQbétbéétﬁfe' tfargétg iRend %éﬁléeé%mggtau these probes

appreci ated by one skille he art
mﬁydh%@@ ‘t"ﬁé%itzﬁént'f the '@b@ISaEOédhettWQ Kirds of pmbeza‘ atehthe same

BBt 485 B 54 R Rmpge. 1 o

lapelsfare rof djffemnitekmﬂmethaytrhmﬁ befseblaﬁatélyeﬁﬁjsthzw\&m th@naeparate
a first kind of ule(s) or probe(s
naesr SUAREE. MAYiRS SLREUTROSPY. B iRsiTERe o SPPRASAorRlzstion o
bdthMsbed$, bi opol yner target such as nucleic acid(s), may
be labelled with at least a first kind of |abel, and a
second kind of nolecule or probe which binds,

SR8 A eDlac e SRTRY SUEA A o RrBehER NS} e g ace
amﬂ/tblhpcalypéyﬁ&ﬁ inaa 8§|¢ eahpié. Mmhekit caRprise St 1edt @neidridisation

| ahel s | uorescers, .chem | um nescers, enz

c$ ta%oém régyrgpgi@ge@t a hybridising agent, a salt for a Kypotomc
solutlon, a fixative, at least one molecule capable of binding to at least one
nucleic acid and/or polypeptide and capable of being detected. The Kkit,
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. Moré 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.
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After hydridization to their respective targets in the
sane sanple, these probes nmay then be visualized. If
wob@7hatset s for the two kinds of probes are theCEH&GE07/000082

(eg fluorescers), then they may be visualized together

in the sane image. If the I abgels are of different

ki nds, they nmay be separately visualized and the

separate i nages obtai ned may be superinposed, if

desired, to conpare localization of both |abels. There

Haelngl 1SowW ryeﬂérad@dd@sdfib“edf thie ﬁmamm gthbh@rﬁé aFifNsE n@éreareadlly
ect Eucl ei ¢ _acid and/ or de in a cell

tRFRUGG 'te fersheeitedae é?lP Vt@agtexaﬁuolwaﬁn igipyayvided by way
ofhuuétﬁeruoﬁabﬁd afo HSPiﬁiéHdé?ﬂﬁoa&e%ntmg dPRs Piﬂés%,!n? 9}\%9\%
S east

a salt for a hypotonic solution Tixative,
one nol ecul e capable of binding to at | east one

Eg}éﬁg!iré aci d and/ or pol ypepti de and capabl e of bei ng
d. The kit, optionally, may further conprise

information pertaining to the kit, for exanple,
|nstruct|on for the use of the klt and/ or the

To demangtraie thenfabiysiess ¢fithgdnethed) efrthe imesant:invesrtiom sramely
F&QPTEHS%@%H?@& ho'é'?aé}gdgo&\/@g g&%%é‘& bRe100 upeyltured

estion of ol ypept artrcular,
amntoudoﬂmdwcaana:deqsxrlklb amynqcblcotﬂeals&samplee were clear with no

BBt ec it e s LB rkina e, L Henpeatods for

ardfldceRtesis®wees SABtcHhall hgd X SE;hepcﬁa" ﬂvestﬂeeﬁinij) test for Downs
appreci ate that alternativeé chenmicals or reagents can

synerampeshiehdldinsiueanoyee materneah gerun maaikers) eroabnormal fetal
B
ufSE5RE soad>ORBURAdTERILE SriniB B, tiniofl T Al ppg feta
bleadfsr?m¢lé \llnas ratsae coﬂamtleblyfouﬁn{iﬁ slhymthhtigﬁcgm gtudyaf ETIeN @gedian
t { he ol | ow e a I S rovi ae wa
GeRURTE 20PORAS AROVAOS k-2 eskab g timamtin imrtaken to
aﬁéngsdoégaﬁaﬁhwmdrﬁ Wyl dermonstrate the

stness of th of the present invention,
nanely FastFlI SH, the fO||0MAng clinical study was

Prﬁﬁﬁj tfoo{p%ecgm?@al ﬁ?tgq)y q&ul ¢ E@@q\%rv&' O'ieésj?é lqlf\}' gﬂ%ﬁ?sl &f uncultured
amniotic fluid (AF) cells (n=18), chorionic villus (CVS) biopsy cells (n=5), fetal
nucleated blood cells, umbilical cord nucleated blood cells and nucleated cells
from neonatal blood (n=8), in known pregnancies and the pregnancies
complicated by 1riosomies 13, 18 and 21. FastFISH was tested for Turner
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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macr oscopi ¢ evi dence of bl ood-cell contam nation. The

i ndi cations for amiocentesis were maternal age > 35,
W@®7HINE Sscreening test for Downs syndrone (neCH§62007/000082

transl ucency or maternal serum markers) or abnorna

fetal ultrasound scan. One ghorion villus sanple, one

ammiotic fluid and one fetal bl ood sanple was al so

oGP R o . SR B 80 gt

to Beiniited foitie pastictlarsGtepe)| cheeieals redigehtts tildks, AERKE fike.
was 2 hours. Prior to the clinical study, the

techni que was tested on sanples of uncultured amiotic

S{,}é# ,%ég)ést,gﬁldfsth nt ,;:,2%5 fignic villus (CVS) biopsy

feta eat I ood cells, unbilical
A élmldsamplesaf earnblablodfluieil lcomgomidingu @lmerdoticl aedls | drafwrorfrom 100

PR RS UaR SOl HPE oo 4Te8 SV as HesciBed iy tie prior ar
Th@%rﬁhl@"bﬁ"@eﬂlst Wwas @éntrﬁUgéfa foe5 rmhnaf 9860 Liﬁmngn&%é tcell pellet
eri pheral bl ood sanple After density gradient

wwuaﬁeﬂdgdﬂn am! qﬁ@&wrwcbtp H38MECH byp@pelqﬁoiumw 30 min
at g3-619he 38T Wtke gl MY Y/ A8BMAES Bcbitilor Sl 8t camoy's

obvrating sever al
flxatl\&pandtthen cemmfugegffbr &gy adNBgor qimnmad ceII pellet was then

h rlg atiqn. Im?ontras{: tsothel1 rocedur e of
reg e Insamays fikalyeer onalhodnsrcal eWgFedaeR applied by
drtbF;BB’ SHfo' t‘HB éMrfa'ceg‘?%’cQPd gﬁ‘&ésr hﬁ@ﬁlé’&etdﬁrf & I eNR6t ;Slghe for 1 min

ure 1B. be clear to ed person t
to taffe< ﬂwelqediwolmgo tab@aalmas ard to simytamepaslyi dariadurer theddopolymers

of BREEER esE b B e B SLRERY ¥ LG RTGH sfe ™

chem cal s, reagents, tines, and the like. Sanple

Preparation of the Present |Invention A 2m sanpl e of
It eamibst $qery that dhe dikgl Peategse tispbment aeqi |cengrifigation tgps have

beéﬁoomf@%g%]; sfaﬁiéﬁ?é ﬁeé@ﬁaﬂ%ﬂ' L'Jrrﬁd%ireﬁaét 1§ n S%Seaﬁresent

escCri I'nt of ce
investion| $mgre:g;|20mmn5warmhaprld>8aﬂ Alzo dehteUavmeltheMdrEﬂ.ls pre-

s suspended in 3 . of  pregswarned Q.075M KCI
trefRafb SRBocS) BRI b S DS A 79k el pecqpet protease
treaffent, iskigd \A}%ﬁéhbgﬁfl)@t%' W % A, AhoMerdlhsiOf arfer@Blydration
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 2uL 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
Parafim (American National Can Company, Chicago, IL, USA). A
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fixative and then centrifuged for 5 mn at 1800 rpm
The cell pellet was then resuspended in Carnoy's

wo pooattinse2 for 5 mn. The cells were then appl i BAI/Bg2007/000082
drops onto the surfaces of cold slides and placed on a
6Q0C hot plate for 1 min to4gffix the cells onto the
slides and to simultaneously denature the biopolyners

roRlrseRiiesu 2 B0 forsfdh, b BBRe ttaber kB s alSront sices

is ghotvads ¢iguree@Bent and centrifugati on steps have been
obvij ﬁﬁg for sanpl e preparation under FastFlSH method
Target rasdhe slidesnveesh thendanateednpn avdp sifke hybridisation

. . ! . . '
neng, A 0, 8666k 46170 R \PSBLT P BIEC or 00 sec
folbawenh by hybtidisation faratmenin at 42P@dombsthasrobés XEé shiddswith the
% f | in, th h, and dehydratjon i
O cufbF P ta8h aiea B setaied d il udiodeiNe g st 7200
for esmird andiin X 86d)/0.195 NP-UeUMCEIPA t%PHthEu% R? ITHIH! €Blides
over the prior art. Hybridisation Protocol of the

withy thec kB! praRengaenbetinr sigoalsgrhemavashepivegret far Midemch with
ared. On one of the slides 2nL of Centroneric
le%ﬁ%@%ér}got(??on Probe (CEP) X/'Y probe (VWsis Inc, Downers
Gove, Illinois, USA) mxed with 3nL of the

B B A e B A T
bes@6he qh tﬁéggb%ri&é bhe, éééigéant_-rgfcff%'siﬁdéo &l ?IP éJ'hEiEgla) gentle

second sl i was hybridised with | ocus-spéci

stream pf deyenitregen whidhrspasdspire tendeying timesignifisantlydinom 20 min

d r4 : The s|j re covered .
to Jehs, o A0CFR- L0 £1308 Sore Wbt blcbiiod i FuplieGeRt antitade
meditimo cahtaising (OAPANY.ectdri taboratbties, UBAHIngame, CA, USA) and
Arepresentative result of hybridisation using these
anglysEedn SRTLRERShenFe MiftosepPaddteravidh SaRoN amp dOhenmes BX61,
CehrsOghlldys) the slides were then denatured on an in
situ hybridisation heating block (M} Research PTC- 200,
Wal t ham USA) at 80Q0C for 90 sec followed b

y

WP PP B B i R0 i por
slidg iweati spored withédt Tdd eBbranteri@niior @R probe, taking up to 40
min per slide. A sample considered is euploid 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| commercial 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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for 2 mn and in 2X SSC/ 0. 1% NP-40 at room tenperature
for 2 mn. . Slides with the LSI probe gave better
wGee@nals7mwhen washes were, for 1 min each w t hP¢ES62007/000082
agitation. The slides were allowed to dry in the dark.
Optionally, the drying the Sid des may be done in the
presence of a desiccant such as silica gel or under a

treamof. dry nitrogen,whi ch speeds u
=T =hEBEh g etk nHRET driess el Forsdtln tdsigisH for
chvomosbihtessRil drsanteve Ohpe 100!86sbdutive | Jei@S&RECE conotruncal
anti f ade medl um contai ni ng DAPI (Vector Laboratories,

alpprma I@QW@S ednd inspie fofys shuinggdtiaseunchifasifiSks wesperformed
|

e elon R grddte FIS, SR8 e, I BUHE Ao, Fergron for

cmpmqs@mes)m ,t)lﬁ,er‘r&aadﬂ 8i. trvthig bm‘dedi@tudypbmvemﬂbnéﬂ ked?otype

re\ggbg rygergpggglog@g Eﬁ%tthﬁelp §§tfg%28r%§8§§%mg§r %, B%(—? ofly, §fter all
1w@t|nm|dtl@lﬂum16a§és3hﬂd Iecl ah&ipsdd BRY :%fcoFJé% el ﬂ’qb FastFISH

pl ayed respectively the sane normal or abnorna
E? e B0t disciesedde e sytogapetigislsidartormingthe kam@gpe
capture was perfornmed using FI SHView, 2.0 EXPO (ASI,
Carl sbad, USA) and SPSS 14.0 (SPSS Inc. Chicago, IL)

Fmﬂ’lajﬂmﬂlgn thmesdaz rtestlgg@IFastﬁﬂSj-Sfm chromegeimes@d, g and Y

bR AR BRSNS, B ShE B9 S a NSRS, g3 gostaiona

weelky Rsbpctivélg) pricekSed efHeesAAbIA ak %s&htﬁ@d f&%ﬁl%ﬁc fluid.
AlLor this step. In this blinded study, Fast

the $ieRe avargcosmigiesunibe samer day@f zample oolmnpﬂy t hat
RbBGd echni que was suitable for both CEP and LS
commerci al probes. FastFlI SH was al so perforned for
chronobsones 13 and 18 where nultiple fetal

t resent, on ultrasound scan, . a
U35 RS B SA R ek SR S’ o
artPtsliits THIREMHCHI® fébtal, 6&% tdlﬂ‘né&qé?éﬁbﬁoﬁ"blfeoéhown in figures 5
chronosones 2_1, X and Y. he 100 consecutive

a; L'g": n 0] ngﬁaatlﬁl&hbfprfob\mrdosmmes 21,

a @’#ﬁ%@%ﬁ* V5 S o B HmeRiL s 3R in fgure

7add|t|on to FastFISH for

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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chronmosones 2 1, X1Y, 13 and 18. In this blinded
study, conventional karyotype results were discl osed

W@ eoorhelsinvest i gators perform ng Fast Fl SH onl yPEif/86€2007/000082
all 100 ammiotic fluid cases had been anal ysed and
recorded, and the FastFISH rgsults were not disclosed
to the cytogeneticists performng the karyotype. For

' ' . [ F FI SH f
VBT 10E %y Bt e L o R MBS B ot g e 50
eﬁ@ﬂaﬂechlmmi st sridondy 21. Wth@%e@@ﬁdl %b's@néhly\’lﬁ@hﬁclel could
d in the sane way as deScri bed

op GrEiatactnd BBl RS on A I8DERAL T Iemphie duthihird case
30 s 3(83.9%) %clé?@%lﬁal‘é@' éﬁ&k?@%scﬁﬁg%f Sip all other 97 cases,

Representative results on uncultured ami’o
mere KaBwe0i muclejuwese 2availablearfor re\sajuamombd)faltmmmpncondltlon

ExEhTgtiof N SEPRGlRT AR Bhe JR°HPefeln? Kihubls g ™aISa Rt they

wEees dfSoBitic ffor chifvraossmees1.2 @ne&a@@dwﬁh%&ﬁmﬁ@f HBHOl‘?ﬁ‘alltles
([\/{B#AF ar|1d feta] Blood sanples is shown in figure 7.
detrcted; Qn BiltragRund At imeapl aminigceniesis auas evaluated fer DGS; the

Féﬁmﬁ%é"tﬁbé Jfﬁﬁ@ ?ésém‘?rg\%?ﬁﬁﬁ'r‘év%él@ﬂqxoc%]éﬂ%grﬁﬁﬂé2 The

di an mat er nal aevvas ears (ran
Fﬁ@&’/&d fgeshramosamhead!, WasY1d Snart s1g hfsoZ#éveawtﬂ ahbaploidies.

IR Tl SForbrleier BnEaed Y EBpuetions) T 41 Jvotyping
rekpectdety.and one 47, XXY (Klinefelter syndrone) fetus.

Al'l these cases were identified correctly by the
Fast FI SH net hod of the present invention as descri bed

n' Al Eﬁ@eﬁegﬁﬁ%r’etﬁ 'f‘?%?%@ﬁ§'§%}?§g‘f38§}%?ﬁ%ﬂ5?é cpe?etion) status
wel@n”lﬁmtlﬁad ecorrémlys (500 r avmsacy lowes 095%( Bl 997@5%1)3 )In this,
t.hr, egpcases | ea %O% of _.nuclei had thr

bl 105 30 Bty e TR0, ety s Oap% Aiies sees of
9 r

Bt 0 09" O KRR SRS tre s o e

pasitive gofaia@in@gwt;m raswits. abiy@rrﬂmatlemah/aatsadmfactowha all cases,

afd e S5 B PRI A ST R LSS FBLEBbER oot
torramlaee oct(Hdsﬂ:ISH 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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be eval uated and 38 of them showed trisony 2 1

(84.4%, while in the third case 30 of 38 (83.3%
woemei1seral uated showed trisony 2 1; in all opdiEsSGHH7/000082

cases, nore than 50 nuclei were avail able for

eval uation of trisony condi tézon Exam nati on of 50

nuclei fromthe rest of these 97 fetuses reveal ed that

TR RN 4 BRsP P, FlCliBh 28 feledh clfesilGcamanalbsed in 57
sh

mmesof ammi ocent esi s was eval uated for DGS; the
Fast FI SH net hod of the present invention reveal ed no
del etion of 22qg1 1.2. The FastFI SH for chronosones 21,
X, Y, 13 and 18 al so reveal ed aneupl oi di es. These
results were later confirmed by conventional FISH and

babvotypl N T Cro@rimeTom doneéjf h ASES d&ys' sgny
‘Ff ae@i

sAMBIE 581”050 eld etion ﬁqg
(é’%% _ e:jnc;)rh %e% & ud?%ﬁésfgﬁy tivity was

opnaceit

/fhrnn cases lof frlcnm/ 4 1

l(l inefel toﬂ' syndrone) and th9r1(= XAE[E
no fachnnmtlvp or false- ﬁeoatl ve resullts. 3

anH ene—case
CATTOY AL |

Hybr | di satl on was sati sf ac?t@rv in all cdses, @&nhd thgre

“were fo uni nflormati ve casel The tinme tdken fmwom

sanpl & colledtion to rele@gsg of FastFISH resulgfs Tor

57 sanpl es was evaluated and representative recording
for 1 to 5 sanples per day is shown in Table 1. Al
Fe AR dhe drastfiSth methaoh of @ne present

0L Fh R RS Ao oo
amrmaletslom (51, sEER gesatidhal wedlds Eesb@ur@ely)emﬁﬁtthéedame day

an be c Leted by the end of the sanme day. T
° T%ﬁ%?'etqq(ﬁﬁng‘{%{k@ﬂd f %%W#%Wﬁr eileased entee same dﬂy r'El'in rherionic

vilgs analammetié ‘Huﬁfstéﬁ@él:sggrteﬁ(%: %‘;_?%rlé%ﬁ\ﬂgﬁé ﬂ%to 8 8} cﬁnﬁnosome

one day testing , e presen
21 rvmea@rtheoﬁetajhblondssampla raveaxecartdsdmwam p(Figmen'ﬁ)d All the

i SRER oo A5 ()R s o v tsting

methods.

The person skilled in the art will appreciate 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.

Several inventive changes to the conventional protocol of the prior art have
been implemented. 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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of sanple collection and results were rel eased on the
sane day. The chorionic villus and amiotic fluid
waaphes7ner e di agnosed as di som ¢ for chr onosPeESQ20027/000082
whereas the fetal blood sanple revealed trisony 2 1
(Figure 7). Al the blindedsgtudy and one-day testing
results matched the conventional testing nmethods. The
person skilled in the art will appreciate that for the
hybri di sati on step of the present invention, the

Ellvipation st proteit | digedtion ‘Bg%scﬁan@fﬁ%lﬁ‘fb? t Sl not only saved

shortened from at | east mnto 15 mn

time.di¢t 3l8e redicadnRxqessiver Syeapingeqidhermicteid Bynwerming the cold
sInHéOHP\ Hot! aa %ﬁ%@%gfll tf;y g qﬁ%%tﬂc@e:&:ﬂjs@‘ \;@ wﬁhout causing

nmprom se e sig
clwmpmg i are mlemlagpmgt csighalsc amas nensurat. pr @venolwitHouthethanol

ddblyitth pdtFisPE SBnaT e sSTENbE Tendh Prisasfot o #hree focal

pl&ae.e ARY VRILRSINIAE Ia@mg Bf SIRED Whs Haub@@l émhhlsdétéawewdeleted
It was found that 2 of amiotic wer e uat e

Fipallya 15 miretes \M@%@Uﬁtc‘éfw troevies lhyhgdlsgbﬁm (ﬁtitbcﬁb ca B/ and LSI

988 g e OHRghe SRSl SRR oo

pspgsed suctakbstmohy rbetaﬂeanlabbrawﬂé§ it ude gpcialised tekuipment,

FISE G sfebiu@eSimblal i o GoulthBS sciomsdiyitia thorpurs in
eddhecasd, borhpaledad el 3@ ﬁ?@fcﬂﬁ@ﬁ\&ﬁ?&”dﬁw Hortd¥®.  Use of

nucl ei (clustering) w thout causin unpi ng or
ausgmetesh inage sanglgess veeuld nisuthed . reﬁueem the tlnbaur eeheanal of the

| gnal s could be readily
te@ﬁ@ﬁ%%ﬁé&%@h@?ﬁ%&@%&bcal pl ane. Any value in the
aging of slides was doubtful and this step was

d. Finall 15 m nutes was sufficient tinme for

del |
%5 tWehcg% these SOBMINRIHAN expieRs Orealy pxigpds beyond mere workshop
im P&%rﬁéﬁt@t hAg Fmscﬁ@%étho@n%@édtw ag aﬂasrskbfe%l by the

| ogi stics purposes such as noving bet
SU|rramﬁmgatresulésthafotha;élybpdtaaabnsmeeqeecﬂmbm tha &8I gurobe is no

ure [ el b erfornmed
otfiits 1 78 MoBCh felshdp e adifiiad a3 B T time. the
anhountt be mmtahal@ rfquireel Bré Gls@rredutsd, Afaking the method of the
present invention more economically attractive to perform compared to

conventional FISH protocols.
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aut omat ed i mage anal ysers could further reduce the
| abour denmand of the technique, and nake it even

w0 a®ve1157As a whol e, these conbi nati on of stepRCTS&Z0I/00082
ext ends beyond mere wor kshop i nprovenents and renders
the method inventive as undejscored by the surprising
result that the hybridisation tinme needed for the LSI

R*robeis no longer 12 - 16 hr but a nere 15 mn. In
—gc?é?-?-?%ﬁw to the savings in time, the amount of
mat eBhyilderf BADhiigienssreBaVe Meugest J, BHERIVE PRl "ofbnatal

of thé present invention mpre economcally at tractive
detgclion 1, chrepesamed angurlsifies thyo uprasceree in situ hybridization:

| 5 dorfe T GOrd BV .
oiichee) wil> 20p0 "GRG Bitnickis. Tl SRS I 51 Ppdbective
preglininalsiiak PraratdDiegdi1€@897b7(4)1883=4tence in situ K

hybr Ldi i on. ' i t 00 | t
o GerGAN, ofBanSaR i, Heitinsn, B Hatn Ve pbatdah areaatal testing
ort FricdérnaPferapborldiimg thbP8ric \ﬂilTLﬁé%érﬁﬁﬁnd‘@ersug%%i@cé\'?tglsis. Am J

Johnson JM Robinson GE, Barna T. |npact of prena
Obglet Gygesal 1RA1eARR(4 PET kI 13%di ng: chori onic vill us

sa ' r ' b S .
Toor VAt MG, Blfforly SF S X, o poBEhrgR BEffered anxiety
afear ebooimal, nedteedal &eruier nalphatfstoptotaint cesbrig.i @&y J Obstet
af ter 0 ) rnal serum al pha-fetoprotein
G%’&‘?%?éﬂ@@%g: 55@@-%&%; Gynecol 1988; 159(6): 1501 - 4.
JouajpushnitM JNYBr aAROVE 1, BRESIHESSBB. RBRIER2 $ Bonnet D.
Bonnet D. Fluorescence in situ hybridization (FI'S

Flpgrassenesain ditur Sybidiaation (HBH)v stbar i thanoultfasousds for the

Bl ool Bluge it riictor S 2ol I Brotr iR 20fs; 20 607-

8.RapiKlinger é€t Lamdesf C; IBhoats Qyeetank REpid dletsctiom of chromosome

oSBT Rl e e teshet i it

hybtidiza%Bn §FISHR Bine 8 HIYIG &tk I82; %!1?9: 65t al. The
psychol ogi cal” effects of fal sepositi've

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.
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results in prenatal screening for fetal abnormality: a
prospective study. Prenat D agn 1992; 12(3):205-1 4.

w@eewi11B72 Yau SC, Sherl ock J, Davi es AF, Mat henCT12852007/000082

Adinol fi M Rapid nol ecul ar nethod for prenatal
detection of Down's syndronmgy Lancet 1994; 343(8907) :
1 197-8. Ward BE, Gersen SL, Carelli MP, et al. Rapid

c@;.‘ﬁ@at al diagnosis of chronosonmal aneupl oi di es by

1

rescence in situ hybridization: clinical
experience with 4,500 speci nens. AmJ Hum Genet 1993;
52(5):854-6 Wtters I, Devriendt K, Legius E, et al,. )
‘Rapi 'B?@”Wé’? for ISty hybridisgtion of syripicagids ansiderspolypeptides in
CONSECIdh5YEne! RoWtbY C8H cBMPrRIHGCINE! npl es by
fluorescence in situ h)(/:bﬁ_ﬁdri ygﬁpgn&%%l élﬁ—b . Prenat
Di agt®)200proviging pat EasggneistlatedtellA met hod for in situ

a1 s ooty e 8L et R PRl R re B O8F . Abotonic

(a) provisolotiogt | east one isolated cell; (b)
ast one cel] with at |east one

cont tintgthe t I% | ast
hypo@gni crregling ’&@rﬁt 225t aneceall with ehleagt one fixativeie cel |
b at | : . AR o _
ol e o (ST [oasF oht TolbhicRiqiiy BP Rt ERE bt 3Gt one
aci d and/mcleiol sgidpandier pahypeptitemwiand hilovdhgdoinflinghef the at

t | t le t h Lei c. acid d/ or,

pol ypent /8T BfBtadyp fa B8 AP RIC hEintS s ibradlupgptice(s) for
unbound rticeye{slt; and (f) detecting any bound

nol ecbjl e(s), with the proviso that the nethod does not

co se '@MR4RY 8RY Snbpeng fepecwlets); and The met hod
accqpfdi negdiBefit @by boutlHidibauBls) east one mol ecul e

with the proviso that the method does not comprise digestion of
polypeptides.

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.

The method according to claim 1 or claim 2, wherein the at least one
isolated cell is applied to a surface after step (c).

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).

The method according to claim 4, wherein the denaturing step is
performed with heat.
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conprises at | east one nol ecul e conpl enentary to at

| east one nucleic acid or to at | east one pol ypepti de.
w@200Thersmet hod according to claim1 or clai m 2PCTbEe2087/000082

the at |least one isolated cell is applied to a surface

after step (c). 4. The nethogy according to any one of

clains 1 to 3, wherein the nucleic acid(s) and/or

I t j pcted t tupi tep. .
O bet or 2 it Bl B i S, CulbRling e Usailing step s
wher erforhie aiea drapérguist@nge of BePC s medcwi th heat . 6.

The nmet hod according to claimb5, wherein the
denaturing step is perforned at a tenperature range of

7.50C Tie 7PEthot aUé%rdIﬁ% hﬁ ésﬁ’ngc 8hdi g élQirﬁ?? iol‘ée 62T wherein the

clainse 5 to 6, wherel

enaturing ste

per fdanaddring step deperiormed ataademperaippe cangatafl spdibkmately

8.
wher el

Téba,g”ret hod according to any one of clainms 1 to 7,
‘the at | east one nol ecul e capabl e of binding

to at | east one nucleic acid and/or polypeptide is
| abel ed with at |east one |abel selected fromthe
8.g9r oul& Bieihed iaggoksting te @nysans: of elaims I1uta Rewbersin the at least

en I n 1,0 . The d accordin

o e SRABCye Fapdl bt Biging o 4l 6%Eh 75, AGPRYY e, anaror
per ipmlypsptisieeis (abeleds withsat tdzsh iR lHbelisetsctdd frofi&he group
nmet hod a .cozggigll&g to clgim9, wherein the binding tinme

per i G§SIRNP

tescehechARilnanesasr, enpemadabeland radiolabel.

according to claim9, wherein the binding tinme period
is less than 20 m nutes. 12. The nethod according to

9- any

emiEa PefB oL R (D TS5 et oSBT B0 Sec to 120

Tdiemsthed gicaerding ¢o any aneeobrhains dptq 8) whengini the binding

SecC.

10.

11.

12.

13,

14.

The method according to claim 9, wherein the binding time period is less
than 45 minutes.

The method according to claim 9, wherein the binding time period is less
than 20 minutes.

The method according to any one of claims 1 to 11, 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.

The method according to claim 12, wherein the first temperature
exposure is at a temperature is approximately 80°C for 90 sec.

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

temperature range from 37°C to 47°C.
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13. The nmethod according to claim12, wherein the

first tenperature exposure is at a tenperature is
wapproxismat el y 800C for 90 sec. 14. The net hodPCT/SG2007/000082

according to any one of clainms 12 to 13, wherein step

(d) further conprises at |east one subsequent

tenperature exposure at a terrperature range from37C

5. 5 S O Lo Gl 5 oo
per fwmqmiaatre aexXpospay & peffofrhed it @XERARPAlrd 2F- aé)}ﬁoximately

The od according to any one of clains 1 to

wher ‘the at | east one cell is not dehydrated. 17.

The net hod according to any one of clains 1 to 16,

wherein the at | east one cell is a manmalian cell.. 18.
1&he hiee mrathed accaiding twany @ne ditlaimtset ¢ 5t deadinl thasit least

one el,l. 19. The method according to
any o'ﬁé E%q'sd?aoé%wrﬁ%?g 18, wherein at |east one cell
|s an amiotic cell. 20. The nmethod according to any

'ﬁl{x clainms 1 to 19, wherein the nethod is for
det cEhe mptled apersing By opaiaftdlaims htathi whieteindhe sit least

t %@ﬁ to any one of clainms 1 to 20
whereléqns?lp1II§J1 tho Qﬁémﬁ%‘? detecting presence of at
18. eas't'he)mnetbodqumrdldg tonclairs 17| whefeire ¢he it 182st dA€ cell is a
Q\d acco ding to claim?20, wherein the cells are
obt di11Ed PF m pregnant nmanmal s. 23. The net hod
according to any one of clainms 1 to 22, wherein the
met hod further conprises a step of diagnosis. 24. The
19ret hbie Mmatbediasgotding itaiany2ene wialains 1Fido st pviérein at least

di agyps erm ning the presence or
absenceéeg Ig%ﬁjo@é@'ﬁ%ﬁlabnor malities in the cell(s) of
a manmal . 25. The net hod according to any one of clains
t erein the method
201 OT me\{WoJ according to tnE any one of claims 1 to 19, wherein the method

is for detecting chromosomal abnormalities in amniotic cells.

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

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

22. The method according to claim 20, wherein the cells are obtained from
pregnant mammals.

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

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

abnormalities in the cell(s) of a mammal.
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is for determning the normality or abnormality of a

fetus. 26. A kit for assaying the presence of nucleic
wa@eioda1amd/ or pol ypeptides in a cell sanple cop@r/B62007000082

at | east one denaturing agent, at |east one

hybri di sing agent, at |east ,gne salt for a hypotonic

solution, at |least one fixative, and at |east one

2501 ot PRSPt aloaleti s s Hamsel 1o, 28cvBetait e method
The ikifér destemnidinggthearhailitp @6abndiiifityof dfetlis! does

not conprise any agent or neans for performng the
di gestion of the pol ypeptides. 28. The kit according

0 . =1 ai , Loyt ' . .
e e
any csiiesampld @ompridig @at2Basttmreeidenaheing agest,f ar least one

det i..ng. chronps bnor Lties is amioti.c

col OBy RRETSGHR BT AR Kork BupSiohi oot atlest one
to Ixativbeard mattlbastkbhe i rholeelled ehSaRENSMBINGEIRY to at least one
normality or abnormaljity of a fetus. 3 1. A rethod for

det dRiclqig askdriniypantidgianst eapahle e beingdeteeede cel | s

conprising the steps of: (a) providing at |east one
cell isolated fromamiotic fluid; (b) contacting the
27at |Téws kit aoeocding toi ¢lhinat2d, eslséereimehdyitotloss tot comprise any

solutjion: (c) treati t.he at least o cel] with at
" on A0 or fidkablGEbERGMIG 166 it & B pobpeptdes’
nol ecul e capable of binding to at | east one nucleic

acid and/or polypeptide, and allow ng binding of the
285t | Idwskit apeordisiddeany oae ohslaims| 28 to At Wheteimthe kit does not

pol %ﬁ?ﬂsgeé'?ﬁ@&asétl me period; (e) renoving any

unbou nol e (f) detecting any bound
nol ecul e(s): and(g) detecting the presence or absence
somal .abnormalities, ,wth rovLso t hat

29 ho THEL RO FCUBLTAGE Bampne S Wiisod df 44 Wherein the kit is for

detecting chromosomal abnormalities is amniotic cell(s).

30. The kit according to any one of claims 26 to 29, wherein the kit is for
determining the normality or abnormality of a fetus.

31. A method for detecting chromosomal abnormalities in 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, 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);

(f) detecting any bound molecule(s): and



pol ypepti des. 32. The nethod according to claim3 1,
wherein the presence of chronosonal abnornmality(ies)
w@orreidres to the abnormality of a fetus. PCT/SG2007/000082

29

(9) detecting the presence or absence of chromosomal abnormalities,
with the proviso that the method does not comprise digestion of
polypeptides.

32. The method according to claim 31, wherein the presence of
chromosomal abnormality(ies) correlates to the abnormality of a fetus.



