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WO 2005/ 028674 PCT/ |1 L2004/ 000866 1 METHODS AND KI TS
USEFUL FOR DETECTI NG AN ALTERATION I N A LOCUS COPY
wWORINBEE8634 FI ELD AND BACKGROUND OF THE | NVENTI QrCTVEE004/000866
present invention relates to nethods and kits which
are useful for detecting |acus copy nunber
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mothers over the age of 35. Due to the increased maternal age of mothers giving birth
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Down's syndrone, especially in the first trinester,

but no test to date has been proven 100% accurate in
wal@gnoesrsaig Down' s syndrome. The fol | owi ng SunPeEr/i2e64/000866

current nethods for prenatal screening and 10

di agnosi s of Down's syndromaz Non i nvasive testing
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syBromeNadnd, Enepniugatd; ﬁsqne&u% Homolgvels %%/Wé‘icé‘nére indicative of

ATt AL e Bt oy

indicative df-alPédwh’s stmdﬂimﬂﬂgﬂmmmeld Watuvané Hackshatv, (1999) The
I§ur rengl avai

ERalend 15wa) SEMEgRTenvel 4 mo7 s A0k Bogh e i mgee tst

ﬁ%ﬁﬁ%d}nohoof lﬁh%{rPA%w Max@ssehx aa@w&afm keQE eml&% InSarkers
: oce

iocentesis i s an I nvasive ure in
‘eithn ittoet inaterddl wigel pasanaeter camt Eduged tdediegrtosé Eromin’ aﬂmrhbmeswﬁh a
in the second trinester. This test is



10

15

20

25

© 30

recommended for wonen of increased maternal age, who
are at greater risk for having 15 a child with genetic

waresmbices such as Down's syndrome. Referral fBET/IL2004/000866

ammi ocentesis may include unusually |ow or high
| evel s of AFP. Ami ocentesis;is usually perforned in

t he.sec can...be r ar S
SRS SRRl AR RS o85RR afscn
bRMREALI Biabhdse Ddvin’h ke RcoRDRIAstdBHE] Mm&emg@dtiﬂuasound

pregnancy. As only 20 % ammi ocytes are suitable for
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I's. This test can be performed at the end of
f| rstlnvdsmertwingr (i.e., 10-12 weeks). The procedure is

ofmed transcervi.cally.or transabdom nal
rret h MREUISH a?ﬁ’i’m?&?né Sihif & fEpvE & ’%‘o&’g’&h guniotic
fludd 39 agpitAkd (& QRteot Fetal SnciMaidsaRl fhel Scb®P meﬁ& 24 his test is
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Posi tive results i c diisorders. such
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avaitAbd fcﬁi\ﬁmgé‘ V¢ GRBEL RAdcPlae g&gﬁl in"R&Rheh teﬁﬁ? %ety,
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cossidiratier enf sccondahmbf ttlmest&let tesminkbiencul t KianydtypligS detects

rovvn fro Qse rela dto fetal .lin
chipabspHat SPet o G B S Sisble 1o goutpae 1 in
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(i5e Jacyliwed sanplelis el@ pRalyzedamger theypicroscope, lookmg

ARG ND P B TRy BB ey g
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the study of nondisjunction in Down's syndrone.

Typically wused are polynorphisnms (GI)n repeats and

Al u sequences within the 21 chronpbsone. 20 [ Petersen
(1991) AmJ Hum Genet, 48:65-71; Celi (1994); Messari
(1996) Hum
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Genet, 97:150-155]. Thus, for exanple, fetal DNA from
transcervical cell (TCC) sanples obtained between the
wO 2and287neeks of gestation by endocervi cal caP@l/1L2004/000866
flushing can be used. Trophoblast retrieval is

adequate for PCR anplificatipon of Y

oS5 ASRER SRAPUL PN nRRSURDE Sy 104, S ol ook
nakirha demanmardes; altedughpryahie titnef AFRs 1oeled af it isite daty t@gerform

G Fr T B oA EIoGL SR SEBRE b § &t et of 60 70%.
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s o R e TR W
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PCT/ 1 L2004/ 000866 5 the diagnosis of trisomes Zf]i and
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' bl . o N | .
R AR S e o los e WERAE S G MEEE WA S Gours. &
pfode dérevedefremt clomobomérdinostesd ionr issosdadeto diagnose Down’s
confirmed the useful ness of antitative fluorescent
smﬁfr]?ma Xnqbiess rabe fs,use éBitEStg’lf?)‘Bngat e RrbgyRettian gray lead to
’ opal i, tl I

feiééf/‘éng%ggﬁ?e Cr?§2001 ggpc%g?(% %%-%%?l.&iaﬁ{ngn%st e(% esi Sgymay be
sipdtinymsed xt ract ed fromthe surplus amiotic fluid and

amplified in fluorescence-based P eactions, w.th

©hr e Db g i e O deapsts ~ TS Brocedure
hed b QARREVER wdful I Be Budf 88 hendéjuhdiPnlif TolnPH$yniRinge. Typically

anal yzed on 10 a DNA sequencer to identify the

uprdeare pokymeiphisws (FTnfrepsatscanygi Ak sequapkesowidiailee 24 chromosome.

Ol € R 71 ol g 20 A S RE896) o
QR WISIGOEL sllarittvk) foatdxamphy) dbtis DN A Yirdnh WRheSeeeH BIRTCC)
products was preformed al so on _non- pol ynor phi c_target

- syples obRingd beiwesn thodomd Qeteekspofc sesidion; By eadqceryiesl canal

] f itical Lok el)
£33l 2 8 s ophBI, KSR ik, B PR il fiddtion of
chllaaidslamblasp&iﬁ?a DNﬁal lsequetlcdsh eanmoldewatdiai ceft epiternal-spiecific

aneupl oi dies for_chronosones 21, 18 and 13 . '
rme@ﬁ%teﬁlﬁ%l gles. @}lénmpfbaa o AgFRLeY Bredist %eﬁ%lr 51 n dripeny 21

e . i o e A | i ]
Kup Hal S BRRSf HCCS Sl BB sollith ST b ldorgtiph FSED and somi-
qaaditaintecBGRaanatyssudf supemwmide dismatpsedn@SUD Wi).t Hoatdre quantitative

cytogenetic data w.th no, fal se-positjve or .
flugreseent qpplymerase, ghain JEpgtion éﬁ?ﬁ? Wa LgAestiated,for simultaneous
dﬁ%ﬁHﬁL QJfA¥isihick Wloﬁﬁ’@qlgetogé’lﬁ_&t WithC el @ledtivh g BNR Q8quences

fetal DNAI1s a valid and reliable nethod. However, ‘
detieskfomethh 60 sndaWechremysangass Samples of DN A exitrabigd froum atpiotic

L er.nal. DNA m ght sk, the chro one’
R Etel PloRf o isiss piees PORBR ik dtior S TRRTGoRyRER to detect
ﬂE@h}bE}ﬁOrgﬁibssrﬁ@I R4S rdpess ernz@j Qpedifib | B iRbI 8B on each of
genet’ic diagnosis. DNA i's obtained fromlysed single
chminhasomes 2hmpd 181 QhantiBtive andysieofcthe manplification products allowed
ol i gonucl eoti de-prinmed PCR (DOP-PCR). The product is
| abel ed using nick translation and hybridi zed toget her
with normal reference genomc DNA. The conparative
genom ¢ hybridi zation (CGH) fluorescent ratio profiles
is used to
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determ ne aneuploidy with cut-off thresholds of 0.75

and 1.25. Single cells known to be trisomc for
wa@boosiesseares 13, 18 or 21 were anal yzed usi ng PEI/E.2004/000866

technique 30 [Voullaire et al (1999), Tabet (2001),

Rigola et al (2001)]. The Fingerprinting systemis

fecBleslSrrB o Riar 7L o0 0o W2t Seii PhChelmea B vty

’asx@ng@Rt @APIE@AEa6H b DN A Ssojencel detived i ¢hd ére@6sonsd X and Y.
mnimal PCR stutter artifacts are selected for WO

Ysg) s svia Mﬁ&m@@@é@s@@ éete%tmno msxmelél trigomies

—d:'g'%?:gﬁgf or ma f?gtdz et a ?gg’lﬁg R for the rapid

pfé(xﬁ)il dE2nOds dﬂosu&cﬁa“d, clirbmesomat :l&nnbﬂnallltaas [Be[’d stk aGynecol.
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@Obe‘% 9&3) ‘%é:’ ?@om not her serum requires technical

pr ocefuk&sih hs ¥glackR t d

i n maternal &Ag%t?%?gt@lﬁgﬁ > Thae m?ﬁﬁgg}%anégg]g %mem&ﬁé {id amd

amphifiedyue flgoresdence-based sPER nreacticns; watla rﬂ:lr@handl-{nndem—repeat

th 1% dyre {tself c | s no,risk ? toed
BPEAREg ot o8 FsRasREe AL y e RUE P08 rerippe ot papiyzed on
mg%e‘i‘ﬁl@ér toNGedtEs sen@@bﬁﬁﬁdi‘gr fhreccopRR T chiddhokome 21.

few fetal cells (trophoblasts, |ynphocytes and
Hg@gefémemeﬂm altetel of 99.6%| infymaiiee tesulisl Was achicyedavith three

I, VB 1589 "Bl i e AP RcmePatien eflat per

ploduéteRGs @réformel Alsh9n nefgobaitpibc tzdgétsgehys Rahﬂ et al (2002) set
centrlfugatlon There are 1gproxurate 1-2 fe

B2 Po-8mpbiigation; ofipostigns of RSCltle(Dayvn ﬁmir%e %ﬂéucaltmon 1), DCC
@%1&&1 chl lq%léﬁ‘e% &H&ﬁiht able 1{1§)b| RN FNRIRE - 1) , allgwed the

es ar unsui or use in
tn@b&tm]aq uleteetlm of Sameﬁploldids Sfof el“[mn[bsbmeﬂ. 21maBeindal3 respectively.

rculatlonfor a duratio few years andtherefore
WiteevenaRplyes Hies actiapn d}lwvévrpraﬂ@gmq etudy of fdsamniotic

Wi tE tr% tT Wot yﬁé fs% &Ero%':'ag gﬁfﬁ}g§8§ﬁé§{°%“1” results

Wwerkinagrerumng withf thei ogtngbmdtxcedalta witha® fatseypositivk or dalse-negative
ossSi hle t ort s, of, cells with sj.gnal.s.
BRR M cfadltith OB Radupl ooty ShrStigeome gusgyiisatighning PCR on

ﬂ’ftzﬁ TRYAGRb hYli@bhe ’Eéhané%&H@@ ¢oviiver, ThedBAMStho8E e very sensitive
hereby skew ng results). b) Pringd in situ | abelli ng

'(OFﬁQtaNQNA meiame areterhal DNAgnight masketht chygrobome guaitification.

and u ners .to, co tar nom ¢
sit esﬁﬁ g L e Ytfe iy o it e FiEBTS “28 %?bggrlﬁt Psr?g ip pre-
inaglehthsh g@ﬁhe idef6sis. DNAis %taméds&dﬁﬁ écaﬁﬁ %'cBms and amplified

Down' s syndrone 1 nclude coelemc fluid whic 25 is

FS&R& rleguerate \phigrauchangid @@qmerle%C% UDRQR-PRE)akbie product is labeled
{1%’ Bioléﬂ' el 1a%89 a#% %&pﬁ@tz&?i’o r WA %@érgﬁcfe‘;ge%éﬁﬁc DNA.

er I ess I nvasi ve

m lcempﬁﬁaﬁ% geﬁxsnnc%ndizratms (DEH) dhuseshcait rZu& praﬂkss is used to
-and involves collection of cells lost fromt

é‘i’tﬁl@@ﬂ? aneuphidy gjthquirpfffhrehplds of 75 and! 2%@%? cellsnown to
I
| nf ec (?mo ﬁgre% xﬁ:\ﬁgonq(%p ?§La§ a?r glpgg%g]& S Ogﬁlc ﬂ%mﬂns te(fhmque

pouilairalet alu(m%(); Tabet (200iL)5 Rigads pt 4ln(20gBMer al and Down' s
out ot SIS %@h&.“s%é‘éné%q%ﬁ Rt RS 94 raTTRS PrrimplAgation
g 6?2%8%% AT B3Rk el 5 ) s

known allelic size ranges and minimal PCR stutter artifacts are selected for
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that there is no definitive prenatal testing for
Down's, the risk of termnating pregnancy of a

wheaboiss74 et us is high. There is thus a w del yPCT/IL2004/000866

recogni zed need for, and it would be highly
advant ageous to have, nethods of detecting |ocus

CRERLBRERSE 99 D1 58 ghind) BV ANARRE st FL-pCR
forbat (Kitz eoal (ZV0MARMN %prHEIVWEMDD\I}MmetJIm@etrﬁetEm are
aspect of thgﬁé‘aresent inventjon there is provid

liptef Ger igfvitrg klwsﬁ’rlﬁglcgﬁs%@gmq L Sion ool enl é@mmother
Wﬁuﬂ*% Nodc SRR RINget6t G T/ aipe. 10 a

ation stat'e of at |[east one gene in the |ocus,
wher Eetal aellseinhyum'nai reirgubttion di Thicenain gdvaniageaof this techmque is

t d. t t at t h, I t
B 76 55 Somritsid o theie 2 pfseiwt sl cutipoamponge dy the
pRESHRRK: CAE GRSy 1e ferfobhed chifidl tHaBSCVS R i rrwi has been

enbodi nents of the invention described below the
detketed alt 3 waeksn t he | ocus copy nurrber results from a

cons DR Reteur SN aaED oRpBShiER, AR5 MR o blood

céiytahefounsd Qﬁﬁiatdi’ﬁalkﬁl@uﬂﬁ@@&ﬁérefo?é’ﬂﬁfd 8 #dedIt6 sklect and enrich
provided a _nethod of i dentlfyl ng an alteration in a

- forothese edlpy Rarigking itachmiongs Jle@v e flyw/megnglig sorting, and double-

r
dg&gl? ée %?dl 3% b) kf%%teg{rr ?n ng cg?ageqa%f at |eg%/lét alleono’fllatemal
célls, Iaaasso Ohefobocferll delie vlqucble u@ﬁmtab& €11 kearpsigpiak. DNbtably,
ein 20 a %@B ation state differing froma
136?@19@%? S &8s i@yfoatmnms it dechpiquR sige Pushspellsoppnain in
nfalh 1'c§rc{1ﬂﬁ6 ! V@uerg iefa%tdnﬁr{hér@fo‘f@%uﬂyﬁﬁﬁ'Ee%fffected
t he I dent |

ocus, ere al'teration
by domeer cpoq:gnamnmb éFhrs metttioel omy) pMnesAat sinpii dhgorhosoyed, compared

a ot her e of the present invention there is
%‘proi%gl’%d of prenatally identifying an

aI t eRRFISID chi) bR dsBEYS 166P%t ﬁﬁmp&rof 4iBS9BIN A as Py cells as

conprising: (a) obtaining fetal or enbryonic

p@%tlﬂmgﬂmlropbmonsmﬂ celtl$ watht3hsigdads The habmidigagjon efficiency of the

t erm.ni n at i S east .one gen
pfte i A S s e o BesRh R SRt TveRg -
t he bp@dsmedMiekial NatR1IR! (BRIS) AP takad 6nahé figr diRQadde@lhg of
; ﬂgcredeterm ned nmethylation state of the at |east one
RS

unirhiced DDA primgrs tacomplemicatary genontie sitesand selsgguent

e%@ééﬁ%}ﬁ%m? ﬁe{{qg%gggrgg%g{alb%}o gfo{ﬁé ng the alteration

oCus ccording to still

f urt Dglier freahatdses didgnbbiag dﬁﬁ\ﬁf’ ¢ bedraneimeiudetoelemic fluid which
enmbodi nents obtaining the fetal or enbryonl c

1Sc FakeRo ot ek and TeadiEsst edtape qud) kapefyblagntusk pterine cawty
el S0Pl ) YR BEERbAIR e o

(RGT / Kﬂ_i%Qﬁbﬁfoﬁﬁ@(B @b 79 weekoudl hyolwes Si)lldeOthlsﬂ mts lost ﬁ'om the
p{?gatur n the de crlbd preferre

i.me
PR FreRY Sipls Fﬁ/ 584t 6nV St Hewewr, gwemg ofl §49) cfothe mother to

8 ke (i) restriction enzyne digestion
i/naa?l?on et egtgéi/on (ii) bisul phate-based

met hifhud, i mranadelt é.lagmasn;, of ichiomosomsk alspemblitese(irey, trisomies) in

-+

anal [ uence anal SIS and
el o syafemech Bubin g emelied dkovifs oustanding
t t

B LISt B 0 AP 5, 0

nmet hod conprising: (a) obt al n| ng fetal or errbryonl c
chronosone 21; and (b) determ ning nethylation state
of at |east one gene in the fetal or enbryonic
chronosone 21, wherein the at
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| east one gene is selected not anplified in Down's
syndronme and whereas a state of 1o the nethylation

waldosoedomy from a predeterm ned met hyl ati on st BCEIL2804/000866

i ndi cative of anplification of the fetal or enbryonic
chromosonme 21, thereby prenatally diagnosing Down's

ti% NAEQMR ndCEP LRI pled ﬁf 'tééung%& hﬁtswfl%atm@ k! O tinating

scribed preferred e odlnen | east one gene

pregnsmiyaxf adatalthyofetus ehigh.oup consi sti ng of APP and
cyst at hi oni -13-. nt hase ording.to an .
S bsiears dfwscn veely hEhPReah mept iR U0 fnaPuld be highly
adVaRtibalRe @ haeé hﬁ@th@&s | fFeaktbdtiieN ocus Oarm@tﬁdahsn Wighlch lead to

|ife” genes, the nethod conprising:. (a) deternlnlng a
cmmhwrmhabmrmaht@, which qu¢ dewlid ofzthofab@@dgmtatmnanpl ified

chronosomal sequence regions; and (b) identifying

genes of the plurality of genes which exhibit a 20

SUEMX&RMOEWI—HIWENT[(DNr ent from a predeterm ned

rrethyl ation state, ereby identifying the
nPEcPIding tRionp amef@f the pessent Agesoton fgre i pyexidetha method of

@qag)a%%gméﬁ@ﬁ& Floph Sl R SR IGf fformining

aI méthylagematate bhat batthot ganpin dencus, (v@l)@ﬁh@r mothylgion state
dgﬁaores& on level of ap raI ity ofﬁ%}enes in anplified

B iesminsd redhyladon fite of i ti5ast enErIey s aficative
oﬁﬁﬁﬁ%raﬁo&ﬁ%@ﬂogﬁ@g@gym&fb egenes, which exhibit an

expression | evel w a predeterm ned threshol d,
t her e%twonddmto fiyithey  eltmrdscmpadfedpdde embbdimdnts ©f therigsention

f f h i_bed
apeepes bafve s ctieming &t igdbaity pembehiesdss By Asgpmegomal
aﬁé}@atlléh YERLtLA YroR the ER)%E cbﬁs@cﬁfg%taﬁgu 16y W{)ﬂgﬁ’g‘xdye vel .

30 According to strll - further feat res I'n
descACb@dlqgr@f enother @pb@tdofrﬂm pradetteinvemtiong thexp e psovided a

AL b5 e S SB0E5 SGEAE T Bt o metoo
c@ﬁpﬁﬁhg of) Fﬁﬁ@cﬁhodoﬁié@ MNANf heibjedt; RHAB) Qefénaﬁ]mg a
article of manufacture conprising a packagi ng nmateri al

methylationgate of sideab 087 sarBet sheplorry 0Dbe shooasedabDNA, wherein

o A BB P B B bR SR g o

o gerRiis utdlikﬁtﬂve apanilteraion i @ppPhembér of eelobhs) tHegeby identifying
methylation state of at |east one gene in the I ocus

%tempéa@eéowmwwkﬁﬁ i thersubigrk f ering from a,

d .
Gene CEorlidgt SRR 1 RoOPES ek rRlud PR, Bifrovided o
methwgd mﬂpﬁeaatally&axtmﬁﬂmgam altaration tiher loaspeopy atmbhe the method
BRI EhEDEHE et 8t FolYoR e aRasTes N AuREAing the locus;
akd (b)QI%EB%i gg i RRISstdt8 of af feta&rcfﬂo e h?H{EEPgQY bﬁ&hﬁf&m

state of at Teast one gene_ in the
clonmogemal DN ingludimigethe éabuf; whertinea gledxyﬁatmnmts ﬁlffﬁgungfrom a

APP and hi oni ne nt hase, erein

oiedeteied Ve hatol S ohahe AR Gre Gons 8 Rep At A alteration in
tHEEtb B &iplyQftindte 5@5&1 :
i ndi ca‘t%lﬁ\}/’e of ?ﬁgré;{ytlgglg%tiﬁgynl#n goﬂﬂgg 351%58%3“ rt}}fr}gcus copy
nwpberr ding to still further features in the descri bed

222% Tl " ott RtRr dRftaced i hE sl e tbodiments
ﬁm% @ fothl BN UIForEE BMBmGARBAISHNAYs @ffeRBE Y @ SYnioBhtesis;

oidy. 15 The present invention successf

(19cf@|l'|a @gpsgf, {mbcmmcc\om sagmlmg, andéorpnaternal bigpsyn ovvn
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configurations by providing nmethods and kits for

identifying | ocus anplifications. Unless otherw se
waledosness74 al | technical and scientific ternms UBEHIL2004/000866

herein have the sane meaning as commonly understood by

one of ordinary skill in thegart to which this
ASYERI SRS RG T DEMERCTEROEHR 30 O S gtemining

noalyl&tionu stath bﬂ thdrat [leBC tone egepe it effacted by: (i) eesrieBanenzyme
nd materials are

e By Bhem iRt om0 oPisUBRFFbaed. PirbsTalioenetections (i)
rRRESHL G el nall AL (e BfhelEd 130&@%&@&8%5}%2&};8&

I on net ho anpl es "are
i || ugtccandingstoostill amizkr mepect of éwdpr@sem nbxe&ntlomt}tamgﬁ pi@gided a

BRI SCRIL BPTI OF.TH Th
R 1 PG e Lo PO oS TP B o i) Tighhod, cotibrising: ()
r ef epBRGAng Sotall RRNASFRP SO 21 aﬁﬁ%) &M&H@ﬂg eddiiylation

reference now to the drawings in det ai | B it
S@M e glelgastitae gone ipaha fetal|carembeyenin chrosmasgmeadd, gherein the at

e PR St srPea® B RRRRGR! o BBt AU RHRR Do of

tl(imkr)éthy?dlﬂ)n3@1 ifg PE&f eNpesdetefninke Iﬁ@ﬂh?ﬁtl@lﬁ sBi®\$ Ghdiéative of
what is believed to be the nost useful and readil

aam@ﬁ@tmdzf the Edteljosembryosic ehrempyome? b terehyfprenatally angnosing
spects of the invention. In this regard,
n 0 a? %‘é‘#%% mé [

I's made to show structural details of the
| nvemcconding 1o stitl frtlet fhturdshianhd desorbabprfetredemimdiments the
f undament al  un ers nd| g of the jinvention, the
aé&?ﬁ/%@%?ﬂ I 9@8‘6’@ cppsisiiag et AbP 494 qysieidpnine-f —
% hethe draw ngs rrakl ng apparent to those skilled in
art how the several forns of the invention rmybe
errbodkwdrdmg for acédditéonal aspebicofdheprasgst: indnBon|there s progided a

f..th fied d t he .
b B G BTdE “SRreRthgvich Ot iesnpy dho ks gommipe @
deRminidSh BB aﬁ&n she by 15/e of §8A&Nin i’tﬁplﬁﬁéde Efrohfdsomal

the transcription start si uénces used f

Spquenefr eegionsSEQ (b identfying gatms of tl(l@ﬁ@altby NOgems \almeh exhibit a

| li;ned, T f the.9
G iie Aot adorT b PR Edn B, BRe il Jhte, Terchy

Mmﬁngmemoﬁpgﬁm@wbthqifa’ dhes.ne anplified pronoter

region (-251 to +22 10 FIG Ib is the nucleotide )

sequéyrserdsrg toryst gt addstianalpipeet afidheprgsad invenien dere is peovided
| .

FHisiHA"pt Wecdiehg By iGNNI BRERIBHh Borppising

(PWeterhining SfpedsPnN@vellof ARfFuklity of lcewdsn@ @nplifid eliroim@somal
sul fonat i on, re(hgectlvely Priper 2c-e - desi gnate t he

se@ineHegws; Ay (Rbidepti enes oiNbe phuraligpps genese eﬁglblt an

SO O el BT SOBRE LY G

witlclifet pemts. sequences of the native (Figure 2a) and
blsulflte rmdlf ure 2b) sequence, of Andyogen . ,
 eceptaprdingp sl Fﬁ%aé?re tatres 11 fhafiesspioed pffrf@ff?s{)gqrﬁ%lﬁwnts
f@ﬂ& &ﬁ@@%ﬂ&%{mﬁ% Y0P BLRS if AR HARRRIA level.

e reverse priner a Hpa
i ndi daresling Hhatill sutther féaueseir? the d€ceiberd Ipragfbrirédy kinbodiments

B B P i O S
I'D N@cc@@ﬁn& (to)stl'llngh Cﬁﬂﬁﬁ)nﬁp ﬁsﬂ%% ol 8 Sbseififivetfion there is

pri nmer I ndi cates the position
podviddd B 28ticlp r0|f mmﬁ%l@nﬁl@sn@) papka@ing mageril and reagents
phot ograph of an agarose gel visualizing the products

of restriction
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enzyme based anal ysis of Androgen receptor nethylation
state in male, female and 25 Kleinfelter syndrone

wa@tdosoessd4 subj ects. Lane | - DNA narker; Lane PCF/IL2004/000866

negati ve control; Lane 3 - XX uncut; Lane 4 - XY
uncut; Lane 5 - XY uncut; Lange 6 - Trisony X uncut;

A o AR 158 oy i lofithed it e
packagivigi meted alg warees thé réagentnate vapablei gllidetedhahingnal methylation
A e e o i B i G TRl it fom
Rdiefeahfind RRShihish Shte IR Hbeht bAB benefis MABMive of the alteration

1ghlight indicates a CoGisland. FIGs. 5a-b are the
muthedotisdepsruuberces of the native (Figure 5a) and

bi sul f,j te .. nodifi Fi b)._ | FNARI ter. A . .
or oon ARCGHITEGM FTIeE 2S5 BSErEPL Ry DocsraPardsd o kit
Y / . 1. 1 1 11t .
FENENSES SOGB4 oo ainBln s
determinigg nEsthylasion stagEef #tdeasbono gene; in the lopus, g atdeast one gene

AR LA S Lt 0 bapung o
iwhegoiii b @methydatidn sttt Mok flork iatpgeddidrtinedanethglatise stateaf the at

identify |aocus copy. nunber abnormalities, which | ead

depsteonegiens sraficatbyrotfithe pltaration inghelopys copympmbene

Preseptedrf g% 'sHfl fﬁﬁﬂe%aﬂd?&qnttﬂe Bés%ﬁ%@i}@ferﬁf &fibodiments the

| ocus anplifications 10 such as trisom es. e

pltdratminpinethe dochisoqgyatinater atsults efrqan eas erdbmiosmralt daberratiay selected
e better understood with reference to the draw ngs

e %%Hﬁéiﬂwﬁ’glgd’g%?‘}%?laﬁﬁgi PHEIBIY- expl ai ning at

L’IE@ S)ges eapdi sq@wssfﬁfl¥ biGedsBy ﬁ{%_ts'heﬂcdxﬁﬁngf Elﬁﬂlezpréstgnﬂibﬁ known

understood that the invention Is n Imte

- cardigamplons by providing mkthodeamd kits foetdeiifyidg locus abfplifvations.

fol | owi Scr.i ption, or. exe i fied hy. the Exanpl es.

The. § Ry FBrriad desBa Al GAEERN and St R have the
bl ReiRE bd &REmOAlyGRANEAREd BYHonk Bf YR%ilRY Skilla $he #M ®Owhich this
it is to be underStood that the phraseol ogy and

inventioiobdgyese npilibpegh mathads dnd materials esippilppos equigplent to those

S8R Ao eaPl sThe 2500 B Blosle LG S pish e efon. suicbte

Alethol®Sindf MEAeEN | ate Cdessaibed 21w, Vahi adse086 domflict, the patent
chronmosone nunber such as aneupl oi dy, eupl oi dy and

srecifispidony yincludipg lefinitions. wiklsoqnirok h b addition the mipderialy, methods,

B A R e e TR

syndrone), 13 (Patau Syndrone) and sex chronpbsones
Iiv lernﬁe\u osona| trisomes. In

BBEEE DESCRIPTION OB, THE DRAMWINGS s 13 and 18 di sorders
tend t aygh d G nly, with refc t
5, NS SB35 LGt it ke

theraccampanyingudrawides. fWith spgoifae referbndei doav tdvilletdrpivimgs in detail, it
abnormalities exist in_a fetus wwth a.trisqny
fh Stser thah e PALEUATSOSIRI™. &TonBY avanoh &k FRIA fnd; Br purposes of

- iiRirsRle diffus@odbY R drbfeRRimbbailafs ofithE ?es_@rﬁiji_ﬁ{'eiti@n only, and

characteristic constellation of clinical findings
teapresentpgeint the acapgeof prayiding gvhas is belfaved he rbeothe mest vseful and

S5, o, BB T L o ol RS o
TR BRI Intthie r6ar® HACHRRRDE i thedd to 8RS WRRhctuFdl GE@NY 0Pthe invention

cure for any trisony diSorder. ] )
in more detail than is necessary for a fundamental understanding of the invention, the
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For these reasons early prenatal diagnosis of

chronobsomal abnormalities in general and trisomes in
w@anosiozssiar is highly required. WO 2005/ 028674PCT/IL2004/000866

PCT/ 1 L2004/ 000866 12 Currently avail able nethods for

prenatal diagnosis of trisonpes include sonography and

. r -

AR PR e b Ringh p PR R O RARE F3 Bow the
severabformB vathieiRven€ish fagibe eatbodiedlih yractiéd.ecti ve, require

hi gh_technical skills and may | ead to pregnancy | oss.

Al t efth idy?é’ﬂ?gS:S di agnostic use of circulating fetal

DNA j [ t | ik ed

o e s i cREHe sEqlfes WF K qrhMARCplRuclER e Arp
protwetarcixbendingAfroims th usrbieter degioni toettie i fivstt troonErfitipd Buman APP

sectiqn ich, follows, while.searchin for, a new
refi0inAgae 1o (s FRRPlo AR Sitee SrAICTRRaFa i RUnets {{SEQ D
NOF €588t 2 (SEQTDONS: 2} AeUBbRAndBAneAUTAS 3AB¢ophdsi TINR 8%Bp long

or nonosom es pernmt survival beyond birth, "due 10 to
Gegirichretsomnt afe updedined.hPotsabous Priadisate gytosingiin €nGi douhlsts in the
m}g@gﬁgﬂble vvithl(iﬁi : methylation is a reversible

¥ rﬂr%%oﬁlnﬁ‘ﬂnc 5getﬁe @ pression is silenced in

bot hFpG.0kxik Y infeledtitle SaH6RAd0f the PFiMieRI vPIBh wekY wsell &Y 8étect the

of control of gene_ expression is achieved by the
mefhylation stte @b iths DNA ayeapenca sueseptedaiadFigurel y | Primeup (a-b) -

fi - & .h [ . .

fer o el g O P (GO, P K1 35 B pwipe,or pror o
sutfogativns ré¢spelaivelyl Poiiey Mioesksigaatd M peqlideedS primer 2 (SEQ ID

Met hyl at ed sequences in Eukaryotic cells are usually .
NOR 2e 5PFeR) Ellowing, qultenaiion dp), 1n giysanfisense griggtagien {d) or prior to
m&%ﬁ&g&yégenonstrated that aberrant DNA methylation is

a W despread phenonenon in. cancer and nay be anong

t he Héis| 225 rethengekotide sequemms dfi thengative {Epyen2s)iand bisulfite

tirzaker: (1997) Cancer Res. 57(11):2229-37]. Lo
4?3{‘#91 @t%%%?&eq Bncg| %%Pnsrﬁsfg%ﬁm%@oa fyF e g hndicates
tHeQPRitlod FERE forREd PinBs- lc)(t‘é@ SERRIOPERB kevetSe primer; *

_chronmosone silencinhg and cell-cycle regul ation
ind@stasel Hpall 9160 1Y iddicatela HBehsite. Fig@eTp:-268ee8(B¢hlight indicates

fai tg.establ.ish . I t. .0f. .
o et DR BeR " BaRRT B O Ml b e G spoition of AR-
Fdi SEQEDSNOnGLH(FNehdReikds Y PIERIOR, ofARBE-94 phiglef(SEQ ID NO:
mental retardation, Prader-WIIli syndrone, Angel man's
6 L) () dndicatexthe positiemel ARR-282 pHawsk (FEQ INNQAn
. ' f J .t -
e O s b B R KL O B oMy o resion

enegne diaveb hitalysiabf Andrdpeitesapidiantsifiation &6 @y athlé, Ofemale and
si | ence genes the overexpression of which is |ethal )

Klepnfelter syadromsnpiiacted anbipats Lanee) —sDitesnarkey; isne 2 — negative

L nat | a ty St sed.

cof g L e et LR T MO R 7 o R o B Bisomy

X ancuth Lano$ omEX 24it;\ilkne I8 -aXeY cats pans9 bl XY Touk; Ldhe 10 — Trisomy X
clinical phenotype of Down's syndrone (i.e., nental

CU-et ardati on, congenital heart diseases and the |ike)

ar e [qyR! £5666k: ?x‘é ﬁtfcie%ﬁg% ?ﬁ% WY& JfhPRatRRL ¢ gi ﬁg)t NS Gisulfite

IS not a significant 2rence I n gener

medifie® o 4) DSEHA romutec H#Eprirshioatesdibsition DA ward\Gimer; ($)
-2Q05/ 028674 PCT/1L2004/ 000866 13. .. dr. tient
- GadicalnPROtoR Y S e By Ageey Bithlisk ntonayh PGt g
JC, FIRI $QWaR thP3uc %o?icg@ wfﬁﬁe&es 'SEV ﬂtéeﬁa%iv@(mg%fé%) Zinli bisulfite

Gene expression profi of " triso ,
modified (Figure 5b) IFNAR1 promoter. A green highlight indicates a CpG island.
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21 placentas: a potential approach for designing
noni nvasi ve techni ques of prenatal diagnosis. AmJ
w@asoes6@/ necol . 2002 Aug; 187(2):457-62]. 5 ThRGEIL2004/000866
findi ngs suggest that DNA nethylation acts to silence
vital genes on the extra cagpy of chronosone 21. This
. e fur ; L i e
e R I oCs 2 et osion of
IR -was-pors (SEGRH2 ND: 24%;o(fEoimdicaies positibow TFNR Sy +ds (3HQ ID
Nggghgpts IS not overexpressed due to nethylation in
n the copies of the three copies of chronosone
21 [Kuromitsu (1997) Mol. Cell Biol. 2:707- 10 12].
This newy identified |linkage between alteration in
| ocus copy nunber and . nethylation state allows, for
. ' ' o M€ ot € chr onosonal

: OT gST 110 DT ec Ul o DT 0 "“ hniques whi ch
ar e Thepk@ehtOinduatut 8, oft@sthode ki@ it Wehia daP B8 Gised to identify
mnimal or no risk to the individual subject. 15 Thus,
logisc gpBY ngumbero pbnergpbities, o fwhithe 1g3ck stentchromesamiab nabmganalities.

S Sy A0, S 0000 PR i

sucledetrsomiest he position or location of a gene on a

chroppsone., The thod according to this aspect of the
pr es&HF PRRSRIGE Aot ORAAIQMeRcBE Pregent inyration mayths bettrppndersiood
BRI EA g b ; chr onosones
Wl1- 22,r X&g% andr a%@%?ﬁ%?&#@?%?%%%&%ﬁ%se "l ocus
anpl Beforaexmaitinget faast are earboidimoertad ¢hd invédipn ihdetad, it is to be

. L Lifi.cat.i | def i Cj .
unehod g the imentcn B imifil i i pplicasion 15 e bl et drn in
thé es3lehing 1R BRGNSEShipLTRA BYUROPRaribIESI CTRE fivERidh is capable of

duplication, inversion, translocation, deletion ,
othey sarhoidngnts acipbbeing practeedi arcramlow in 2Fiasorayas eAlsn, it is to

hr. S er 2n r_portions thereof. (als :
bR M B b osk g S0 s gl Aip o dhpurpose
of dugdbiptionayd Boulf nétbeoi@ldisdingitiAgt ure, involving a

gain_or a Joss of one or nore chronosones but not a

conpierssicstisordqrs arprgthodesieal conditions which germpostritequently caused

: t : A i.Qn _may .
by, SlABATS chRLRB ubfBet b B Rn AR FRHR LR poryploiay.
Suchnptietienssiat chrofosduieo ruabees: portiofd @fedif. ardAsddllyWelhhal to the

e appreciated that changes in chrompsone number -which
eﬁg’a%@f detuy- i hrsqugies 2iln s (sypaiemsy, 1% 4Edwarg’y synsirome), 13
. | . L
B e oo e (10 ool isomies. 1n
cohnast tto yrasoby Dhvirisaywesldraad 18 dbardyrs tedd thhoeaaadiBdnore severe

cleR TAGRRIRTL S P S Ao e B o Beerehhe firt year
of ke NRIBAE BRGANBICLS ihH fuRSPREL tl‘?gonﬁjé?iﬁ@{d&s S0f there is no

cinvention is effected by determning a yl'ation
singleaanngaly ¢hat isrtypiopl firiaogiveratrisemy. Rathegrthérevexists othabcteristic

| . . in the | Met h J t whi ch |
oot tiod ¥ el i Bt Paedo gl iposs, JUEHBRIGReince
sofkk off BREé pATRLIAREHE okdled foR tHEis@hy 3811 ﬁh&,%%e%ﬂﬁgxgﬁotypes

| ocus copy nunber. 5 As used herein "a predeterm
arspogsidlenf net hyl ation” refers to the nethylation state

of i.dentical . gene.whi ch i bt ai ned froma . .
non: CpfEreE T 52 SEcbitlTcling, (eisP S uredGa trisomy disorder.
FéteiedeOfatnis Adarl§ ipbdital iahosi8 oFERGR0d0m AR -abnMi€eS in general
and/or_increased level) 1n nethylation state of at
anddeisemish én partieyler ighighljereguir¢deast one gene in the
above-described locus is indicative of an
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10 alteration in a | ocus copy nunber according to this
aspect of the present invention. Typically,
woreiobpbssrdi on of human DNA occurs on a di nucl eoP¢T8E.2004/000866
sequence including an adjacent guani ne and cytosine
where the cytosine is locatéd 5 of the guanine (also
t er nedneRy divailsble oinetheds efgr epteRadl. dMRabsis .
Wi t hi n t he CpG di nucl eot.i de?tgre rref%f/ll aﬁe‘%}oﬁfﬁg&ﬁ% include
senogEAPhy ey lagERRiFe AnlBTIR ofe AEINIPCYSS vonmehbyomic ectllsn  While

[ n Cc. regi ons, known
*As %?Eg’ i 3? ang% %lél:&ghg@su e{?&htﬂ% Pae mvasiveodests gee Tt fully
effOdivb 1rbq(itO BIPH] tecIﬂucanﬁlls shaney lesl @ @e@aney 46! eQtek@ifively,
r| ch regi on wher e agl nucl eot i des constitute at

diagnasticse, f°1f%’éatﬁgpfe defBnivematernal gflasme isecuryandlyilonited to
- gleR LEnREARRS! Wilng%lt e Fdtind u"li’ﬁfeggttus 9hd B&gn S %p@tef ol ands

invention Is typical term ne
pr ef 8sabfurthet dpscobed ar theéﬁdam]ﬂ;e sdctlommmclbﬁllows while searching

appreC| t ed tho hat qt her se ces in the human
0f BBFE Bhdontio mtRbbOie Shremayimatl Setiers. dbe cpmengventors

R A b 8y P, o

to silensingsof gapescthie zwgmessixmqf Whi‘clafssnot ommpatmwltmmﬁ ei c
Nucl ei.c Aci ds

églsdﬁyg %@%@fiéég%@ % bprVé;&% gene expression is
silBhcefy ottRpokafyoHBAAd C&%&%Ol%%];ms ASI‘Iﬁgef&flelo(ﬁec%ntrol of gene

her ei nabove, the nmethylation state of at [|east one

CXPRSHHOR §5 aghécverl by ke jabiligy 08 methdatransfecased  dddda axieth;ﬂl @roup to

nb f wh
th SR EB0rt b O AT 1o BBttt i sl 8 aptapoter
se@ienceregi@isaldanish@998) Biesdayo 123288455 HedtRALRE sequences in

ccordl to an_expression pattern 30 thereof. Thus

EufamRie s ?Scﬁﬁe B?uablx EStive Hiola an@ Bedersen (3991 i ed but
exhigbids b\%ﬁf RATNIBembibtia rtﬁzrct%b?rﬁ RI\?A mmgﬁ}agth élr & Sa’ls’w18espr63ad

pattern i's conpati bl e 'w

phcmmlmn mscat&fee rail nmdy Exmﬁbhgﬁh@feaﬂié@ﬁ mg% o’t@ring during
4 Tabl e %

st ed . Tabl e é | ow. WD 2005/ 02867 . (
on RS ST 5 G0 B REtns B a0 e | BN Arpsetplation fas
alsBed SR & p1R) A 8eAtal ol TR Heh b i OB Inl Wy clopthent, X-
chiompseme s]@eemg mhc;t:]lwmlerregmhum rBCpsta{@ gR001)i Redgd. Genet.
388008 2 i8S e BT o R e AR ER 96 Serpmeiylatign is the

calde Sfor @i menberi FlgRNE dBdedets 211c1ud1ng Rett syndrome, a major form of
bi s(5' - adenosyl% tri phosphat ase;

megtah jetprgtion Rredghydlhamdome, dingderndi smdfoms ICF Byndrome and

Be%}ﬁﬁ%ég%‘é@g%p%&e hydrol ase; AP3A hydrol ase

In view of the central role that DNA methylation plays in gene silencing, it is

highly conceivable that the same mechanism is employed to silence genes the
overexpression of which is lethal (i.e., not compatible with life) suggesting that
determination of a gene methylation state can be used to detect locus amplification.

In fact, while genes on chromosome 21 which are responsible for the clinical

. phenotype of Down’s syndrome (i.e., mental retardation, congenital heart diseases and

the like) are expressed at trisomic level in DS patients, there is not a significant

difference in general gene expression of genes from chromosome 21 in Down’s
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OPCM. opi oi d- bi ndi ng cell adhesionl1111g25 nol ecul e
precursor; opioid-binding protein/cell adhesion

worelosoedees | | ke; opi ate binding-cell adhesi on npCEULOS/000866

CHFR checkpoint with forkhead and1212q924. 33 ring _
finger domai ns semaphorin 3B33 21.3 M.HL MutL protein

BRI pd3ERL | as 3ddel¥idn i lysis [Gross SJ, Ferreira JC,
SiB@ost aglpandi n-acsen%oper o?<di ggl%%%ﬁmzaiyg%%é%s sxgntr Sase 2 ereira

MNomgurB;ddar By FuskaB| Khelbale O, Makaty haSeneaxgression profile of trisomy
I e O G- et hyl guani ne- DNA1010g26
AR RO LL ShRopib i S ROTr O So A ages o pretl
i0.1820 R BTREA! 1 349y-6nol og; nmutate
di?%lﬁ%l tll%l e %éeanceg@cgﬁgeﬂglg ﬁ%SFI A33p2| . 3 APC

adendmssoindingosugges itbat JIN Aaagtmlatﬁ@% agty &> giorse Bodpines on the
' d in. 1. .t . .
ol B bPUitingtibe 47 Bl fafoad o e sthgayisted by the finding

of Kairbiniter and 2-2dglets Ihaeshaivied Rhftthe R3%Epdnin gene of chromosome
ol i n99g33 pl4- pl4ARF- cyclin-dependent 99p2|

itk :l%gﬁl’l}%ﬁ RyBireRe pRiietpiat ovespapiersed ve fiEethykitionss pap of the
cgg%g pggfgrzfﬁl'_eg {ggﬁ%? é'gctkg%éo%eeip[ﬁ&rgﬁﬁtgu W?K/ﬁﬂ Cell Biol. 2:707-
12}.K3CG- phosphoi nosi ti de- 3- ki nase, 77922. 2 catal yti c,

gﬁml{e@?ﬁgé%gﬁgéﬂfé&% gggv?pggla?tg%lﬁlog in locus copy number and
nlﬁgﬁjﬂ'l%ﬂ et aftoarR 3 1R0 1fr? MET 10 GIRCHPQY ':ﬂ_eé%t Bhromosomal

head and1212g24.33 ring finder donains
aberfriioms asong evdecuks FibB g IcDiRRE 54i2l8 GFe simple to execute, cost

effective and pose minimal or no risk to the individual subject.

Thus, according to one aspect of the present invention there is provided a
method of identifying an alteration in a locus copy number.

As used herein the term “locus” refers to the position or location of a gene on a
chromosome. The method according to this aspect of the present invention can detect
gain hereinafter, locus amplification, or loss of loci located on chromosomes 1-22, X
and Y. |

As used herein the phrase “locus amplification” refers to an increase in the -
locus copy number. Locus amplification and locus deficiency according to this aspect
of the present invention may result from changes in chromosome structure (e.g.,
duplication, inversion, translocation, deletion insertion) and/or from an increase or
decrease in chromosome number (> 2n) or portions thereof (also termed a chromosome
marker). A change in chromosome number may be of an aneuploidic nature, involving
a gain or a loss of one or more chromosomes but nét a complete set of chromosomes
(e.g., trisomy and tetrasomy). Alternatively, locus amplification inay result from
polyploidy, wherein three or more complete sets of chromosomes are present.

It will be appreciated that changes in chromosome number which occur only in
certain cell types of the body (i.e., mosaicism) can also be detected according to this
aspect of the present invention [Modi D, Berde P, Bhartiya D. Down syndrome: a stildy
of chromosomal mosaicism. Reprbd Biomed Online. 2003 Jun;6(4):499-503].
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16 PCT/1L2004/ 000866 transcriptase MYOL8B- myosin

XVI'11 B222202. 1 CASP8- Caspase- 822833-q34 hSNF5I | NI 1- SW
wEbibsneteat ed, matri x2222g11. 23 associ at ed, act PEI/IL2004/000866

dependent regul ator of chromatin, subfamly b, nenber

1; sucrose nonfernenting, yaast, honolog-like 1;

| Nt eghaSRethtd GLaREIAE té:thigWshhFor tﬁggﬁ et ﬁﬁf‘éﬁﬁ&h is effected by

associ ated, actin dependent regul at
defleqniniygpe madmlg/cicam shate rﬁt:%mmeﬁl)yllaﬁbﬁ phed ahlrdevelcafat least one

Met ho of det n essi on are [ 1.
o O 5o S Sl g R 8 st Wovtion
siaWo s edeap Bhoa&Raes Md[&{lﬂélbﬂ& aydpati Al g AR c@ﬁy‘i RmBer.
technlques usi ng ol igonucl eotides (e.g., Northern

bl ot £p Heed Irorn “RpradeRimingg state of wethylation” rdfers 40 the methylation
s e B0 55050 iy PR Sa R RS By o

. theyarhe develdpmaammdlcgkaphy, el ectrophoresis,

i mmunodet ecti on assays such as ELI SA and west ern bl ot
anal ¥&4ss a changa (i Gnirstte@mad/oftingreased leved) in wethytiontstate of at

lefR%oDSIEL 2 ACE 13 B SHRG S RYCIRMIRS 1048 i€ Rlticative of an

rther technical deta see ory-re dnce
alteoasiondn aild@is|cepyphumbxrtapcdrdingio fitioaspecd ofdihd prosendiryentivid
othe{, r.ef erenc V\:hIC areci\{ed at the Exanpl es
sect 1 gHcall; ore f‘tF(B\/vé’ A FCCRS PP e ﬁgglckeg’ylde sequence

1an%Hﬁfg”&rf‘ LR RafBE Il d%ﬂlea{'vﬁexl%nﬁ%})gdqsnfehﬁ 108tbd 5' of the

i ncl udi ng restrlctlon en di gest1 on
guaatrhyﬂabmtomesﬂe(lp@t dmutclamdle lreguinobgt eModtSeybedmd within the CpG

TR ST iy At ER e
urh@thyleed Vi §loc ﬂ%' bﬁ@dﬁlﬁ&é&t’i&r iR bR Q?él&%h %g%?xsas CpG

useful for detecting methylation are di sclosed

islapdscliee ArtepBya, F. efalt, |CellGah 668- 5Il|45(ﬂ990)91A3'323C9181an "is a CpG

S PG R ot e S 0o D,
seq@ene090- 7; Herman (1996) Proc. Natl. Acad. Sci. USA

93:9821- 20 26; Xiong and Laird (1997) Nuc. Acids Res.
25 JHwmforoympthytien siats aceprding tpniischisgeastaf ghe present invention is
el e based on_t he
E}yl Ty Of qslt(lalrne%’tprbgs T ct rgﬁe@%bﬁ aa%ne@%ff@%% fegtons.” It will be
apptﬁcfayéchtlﬂnigﬁ)l‘ﬂﬁat Jhed sajukirces smdtharlmmd:me g@ibnTRred ohé to DNA

mehiplio s gsrip A and oaT et 3&@3@)"?%?}@1 AdadoBe. USA
975342 TR kmodh de?f@agglﬁwdﬂp%é glg% LRotf “tzoli?%'ﬁo 351;

when the’interna cyt |nrre ren eri ng
Gna&ajom 985) ANuvleicuAtide Riesol3:2827-284031 Nyne(%;iwmlblc ACldS Res.

CBRPUR ) Bebtibedk LS b Broso Rt GpSmupgyasises-so4]

2005A93§<§1%ngﬁéﬂeﬁ1%9% Wﬁl@ﬁlyiazlon'\@?cé WF &P I&Efeoﬁé‘ﬁé{é in the

to anal yze a gene sequénce whi'ch glve a
logirg s def¢nminesd. Example 1-4 of the Examples sectlon lists a number of genes

which can be used to determine amplification of chromosome X, 9 and 21.

Preferably the at least one gene is selected according to an expression pattern
thereof. Thus, methylation of genes, which locus is amplified but exhibit no change
in expression, i.e., an expression pattern which is compatible with only two gene

copies, is determined. Examples of such genes are listed in Table 1, below.
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atime, DWH utilizes nunerous CpG di nucleotide rich
genom c fragnents specifically designed to allow

wagemsloessmeous anal ysis of nultiple of PCT/IL2004/000866

met hyl ati on-associ ated genes in the genone (for
further details see U S. Pat.i7No. 6,605,432). 20

slluPé% ?’ﬁd ENRLudAto GRALY San' difficult t
anal yzi nge%%&l ?oér?h l.lu mass- speclﬁto%‘éea Hieutt 1o
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SR PR Qatongiive e iy EARERN b eI idns Such sequence is

SRR RTRS ncluddunbRi tﬁarASJédsﬁteBe& Hﬁeﬁ@?ﬁ%‘g robe@} 484 ﬁ5@outhem
Novi k KL, Nimmrich I, Gen B, Maier S, Piepenbrock

@b@mmr BERK sl&ukE;heglen@nﬁl o@ﬂugeth@r@gwnd ands ey xﬁfcozmlétely or

gl 5 Y pRBBACRE! Pecn, Skeohi Sfpfed, By Jtief 0 co-workers
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t ~ Biotechnol. 1999 Dec; 17(12):1144; Fan (2002

HeEPR |y FEEdine ngAlgﬁ_pggglts with ovarian cancer J. Natz Cancer Inst.

34 i, met hods- onl i ne. net/ nmet hods/ DNAnet hyl ati on. h
5{1%)03% ‘(2003) J. Cell Biochem 88(1):138-43;
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I EAd (RN Sor I TAPRIER, [PERIAC st ot GBRRS Rest 1£347.260
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WO 2005 8674 PCT/ 112004/ 000866 20 Typically,
olig ff gterhpse F’thy‘ﬁ%’" eéﬁff‘ﬂﬁate based met hyl ation
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5, 550d11 %BS Z@g 5,571,799; 5,587,361, and
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B sher b B o DR G Ry ol AECRGE R GRicR stae s
pregeat b the/DNA saxﬁflerﬂae 3l fte® PORGFoGG: O B@ﬁsﬁdhz&&‘ 6n a gel.
original strand to asSure that .20 unnodified DNA does

not serve as a tenplate for the priners. In addition,
the nunber and position of cytosines within the CpG
di nucl eoti de determ nes the specificity of the

prinmers for nethylated and unnet hyl at ed tenpl at es.
Typically, 1-3 CpG sites are included in each priner
and concentrated in the 3' region of each prinmer. This
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provi des optimal specificity and mnimzes fal se

positives due to msprimng. To 25. facilitate
waeomloessmeous anal ysis of each of the primers BET/H.2004/000866

given gene in the same thernmocycler, the length of

the . prinmers is adjusted tqggive nearly equa

[ t4n nneal i.ng .t

ot 1 11330 B3 AaRe R R M Ut LN ik (YR G
it peEsRr BRIdbY sicet B@eb mﬂzg)ﬂahgd aTleuh, sihke kiese issdomiettybation, an

anneallng conditions are. 30 %e ai ned duri ng

nn

a‘éﬁ%ﬁﬁ PEQChAS oegem gy fhy & 41 gn¢ éﬁp@pgq of ¢he (GpGs in

tﬁ?%‘ fd, e ‘%o?fahﬁ&w a k&9 ﬂ?@ql&étﬁgée&b@ntxlot allow
ication. ably, priners-are designed wt

dﬂmmma’aah beiyeer mfpmahieude of ng:thid cmemdbainqﬂntb Aack of methylation

S Bt i it Pl BealaPRE Nall M- B By 9026

1(9§8ﬁ|8)E ég Y 3hriRdrs FoEatbdth thhe B6Bylation %aleﬁ% JtrainaRhkSon of

uman néthics. Aigonucleotides designed according
chromobmm %hem mgsided utEv@nmle% eﬁtheuﬂxamphscsnctmaﬁhlbl@ follows.

gene ac ordi ng. t n onucl Lde s Si

Tot et P YRR on Bhkved SE A e PR
eﬁblo?ﬁigl ﬂu&’@ﬁ:‘éﬁt Pibed) @8 icOnjuberitnp Wit MSPdalt @ag ﬁdﬁ % hbmbgeneous

executi n% sol i d-phase synthesis are corrmer ci al

regption Fhich iy efmbisher trpughiug, IA;SM iPERbe Spessyait pEAIn A}gﬁs, the

re%% {1t 13'&"‘ ﬁaﬁg@ rfﬁlfaﬁ%)é (}%{gﬁﬁ' . o%v&‘eth%mo%é@ probe is
actua gonucleotirdes 1s

typidally rdetnlgﬁectacpahnéau ttd) essitef cc;mamjgl drleeck iord MpGar and shigl third

can_ be acconplished via established net hodol ogi
oligamaclegtidg morqases 1By spgsuiicity1ef fﬂﬁ/@ﬁ%&fpraﬁor@lﬂswf thylated target

%@g g%%?i‘%e chgﬁﬁg?{e%ﬂgﬁhﬁkaﬁvﬁcgﬁgg 9%31 ItlfoJ Eﬂef‘enfs no need

faius sdeehdariRelebtropltesig §Q94Bmcé\m]$ameﬂ nepost PCR nia@ipulaion of the

Prot ocol s |n Nblecular Bi ol.oqy. Jo
Sgaple; ek farsntamitation Sei Ber Metwlﬁﬁc&r&&%m 8¢ of any
| (pr=3Y) di
fé?éﬁrag éil%iéf%? bt Hbtafnngeg E{)J gig'g% manp ro‘ﬁﬁt&eas ;ﬁeégﬁ%ler'\@ﬂn ization
pihbe ek arfdl %ﬂl)lltmlfb Iremprtn]g ds;@l ard ussd pieasial prabes m;be performed

H‘@’ﬁ%?%’éf OEEIE?I&X éé%?s no r 5%%3 ?Hgg%’eg%&%&;op(&)r Nucleic Acids

RRX2IPES2; BH (@9‘99}“@&&% Reei. t 59 380935 hothe ﬁd*lfﬂka@e dﬁfl@lantﬁatwe
her ei nabove- descri bed met hodol ogy can be used

agdyse by Mﬂhﬂﬂgbﬁ egs demenstrated avitls gl@éﬂ@@é@rsﬁmﬁferase-ﬂ (GSTP1)
al t‘j%at Iog'qsrolgtgch i 5B UEBBE) £ I9REERRE ARLYSN747-1752).

Uskdp thRCmbtBod it wAHRSIbROo! sﬁ@%vuﬂetﬁﬂaﬁtﬁn BObBhigh plbﬁﬂati@hYperplasm
2, trisony 3, triso 4, trisony 5, trisony

ony
sgnples,r i FoyHiia, intrpxmibgliy, Itepplezm Tegions @@nyloiahzed prostate
%{{0% oi'rga' trisonmy 13 (Patau's syndrome), trisony
, trisony 15, trisony 16, trisony 17, trisony 18
( EdWReskr&tion ymmdlysiswy bisudplseriodified IDNA o Bhi2@uantitative tachnique

i R BB o L O S sty i v
Iﬁétﬁsﬁ&mﬁ 180els b m;)%%?)ﬁ %1?6 108 in sﬁlaﬁoa!@fouﬁ@s%f gteﬁblﬁR:'WNAA' Restriction

alc, triso sal c; nonosom es such
144,11 03 dmgystibnam dsedtn msx@aym&hymmmdepmmrseqmpce differences in PCR

t rasom S as tet l.oi d

cfratposien Synaro e DR et Rom v g st PRyC Sampte
aiffegfeéﬁed B SRE V! doRouint Wb AR &HARP 8RB SesRIdIP CRModuct in a
C nosomnmal “ mosal ¢l sm
Hinkeary quantiative dgehioniarossad widehipestoun rof DN & /methyletiers levelm This
); and cancer such as 30 chronic myel ogenous
| eukem a. In order to identify alterations in |ocus
copy nunber in a subject, a DNA sanple
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I's obtained fromthe individual subject (i.e., manmal)
and anal yzed as descri bed hereinabove. Preferred

W@ adpsmed634 according to this aspect of the presPeI/IL2004/000866
invention are WO 2005/ 028674 PCT/1L2004/ 000866 22
humans of any devel opnental jstage (e.g., pre-inplanted

i . e . jaE . i .
tofEHENE o B ety R (o RIS inel At BB @Efied parafin
embédiled dxarisamplesNCOBRWY thius abinbinef fheqioseriub faatilres afidase of use,
the cl| assical chronosopgal syndr s and genot ypi ng
quangfafive asyuEacy; 4 camnafi ﬁ%’ @é‘ﬁ‘?ﬁ?emgnsanonal i es
( MCAp; ent i bl i CDNIE 3l ir t hich-
chr ongééggn'gnﬂa%ﬁg[ ﬁ“Z’{"?‘t ﬁg%?dt%ﬁdlnd ?lén 0)1[‘J [ %ﬁ%. 1J(%Il:[faglr asfes a high
denisith, tédreamcaydbased screeningr sitateglr wndstoctatheapresmice ex, absence of

cqupl e ith hi ories .of. two Or..no fetal, | osses
et EECh ChiclipBiIE Ry Sl S O hend il Seidte A70: 467-
4?0@1919}59]48 aenblabdd techBIfRbe rdVidsbd PihdR LY naMBAONE 83> 3) of
individuals wth nental” retardation and nal es an

nfethyldtien sites in axingle regior arfelte be analyredNAinst it dinelgotidegicleic

o S DSl i o s
sigipeitad cfate £Ep@!denichiotias rich seresan®h@ay0f Amblissrser®generated by
fluid isolated from an_individual, including but not
digestingelNofromed saRplepyih resgn%@mndgme%wgm diggstthy, DNA
ity @agm%tybﬁit led¥Vels i ﬁlg&]yﬁf(etde(ﬁoﬂﬁksl QA5 4At2as 18k etzﬂlgggl%hpare used
resprratory, PNt 65t 1 Ra , and genirtourrnary T S,

td H@b6 thesy G dbuckotidle rith Gagnets hffixed vnilisscrddminy geaystp identify
and_al so sanples of in_viyo cel| cul_tur(gf %%ﬁ[’kt uent s

mofhyfation meffergs &y ther ep@idinygleotife High regionsy  sgpple. Unlike
of R AR SidysR E{%%g& ﬁEﬁ&@{%\gﬁﬁée.rﬁ %g&%ﬂ, Nbisuylfite DNA

sodi um~hepar i n or - coat ed- orn requires
sequencingrend methjlafomspélihoBCRovhitld awrresidoted to anplyzimgome gene at

m ni of...3-5 m bl god. ,.For i te, bl ood. cell .
a g PR iRy Sufgrops CRCibclepooiehitiRormisopoents specificaly
dESTERIYS QISR sirdultReNR MAlERWI bRi18pIé of tniBIRioRBIsEQMted Senes in
coll ected in bone marrow transport nedi'a or sodi um

onn (foutherdesilrscailbpstassNe SRS 23peci en e. g.,
Geqr B 08 aad Sfibial BeRiids 1 gl ing DRE mSBytation (c..g

By SicRtrOabey SRS Q6 avililableein Test 12Schdts PYSchudrUVIe Berlin K,
nmedi a.. Typically used is DNA from peripheral blood. As

GbdralAnelysis angt dasyrate grpHisiegtians ofl 6 pRometivlative bpn¥EALDI mass
stk Py AL SRR R oo BN £51 8950 BUREL Whancich L, Geno

ByiNIsige 85 Pidpenbrocki €& Olkek| A dBwiks 8o Ep{denemics: perdonss-wide study of
The stimul ated cells can _be _harvested at any tine

megyldignphencngyg. faulssugs Mo Bioln20B0¢ts4): B8 Hgyiew; Beck S,

: o . . . for ‘
IR P 80 SR M ! £ i 810
Baotettinah! 4999 oDedl Aden1 (426159 AR902E Cheuibgr dRepdalse 9ci®d-183;
CA 91355) and apal yzed as cri bed above ), f
b BT OBBIPAseR e SR BRI SRATS BRI, Sibs@RgD 1. Cel
4. DB AR i . ' rpiage and
B e A I A R
pr ef &rvilll be appeiatal thaemurhyerl dfcommenciplly dvailableduits niay be used
tq%@%’t%}ﬁg%tﬁ{z}%& ! Sstfxtlg:og : g%ﬁméil ]lixa?r?ptlgsbilnlc u g,dbutt r&?et not limited to, the EZ
DNA methylation kit™ (available from Zymo Research, 625 W Katella Ave, Orange,

CA 92867, USA),
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obtained fromthe bl ood of the nother can be detected
using bisulfite nodification, 5 allow ng the use of

wo b@sepiegenet i ¢ markers of the present i nventiPOI/ILR004/000866
prenatal screening [see Poon et al. (2002) din.
Chem 48:35-41]. Methods of gbtaining DNA from

nb ' .
Co s iyl gftqmdRRidRe el ABL e RRRMe bR flAAR Wection
méihodd mbﬁ@ediaabgméhowm desilgned/\mbﬁdmg todthe mchﬂqa@ seleaded.
birt S own_ in the art. Exanple

ar
i ncl %euss% hergty tp g ée%iolwgpw%ﬁl OTSHEE & Asmals wgged or double

déi oli &h&' 62 oﬁ,ﬁaepldm%o@emcosaatm&) SRR onuclelc acid
mpl'i ng fetal biopsy (e.g., hepatic biopsy)

(DNA) crhronnmnﬁms Hiexaof. s il |tergn (m@adeSBahgtgmolmﬂd@ecompﬂsed of

nd. U S. Pat..No. 6,331, 395). ol ati,on f.et al. DNA
Y oG] DBbodUEL b AT »PATI L UE SRR pltEs (e
bdckbSned SR EFIL & olidtAuBlESHRR thalvitgeitnl RAurdil6Ecurting PoRions which
non-invasi ve procedure which does not 15 pose any

fupictien similatly telesspeatiye mb%lbyoché‘mguvrtlmdsf}e diselosed ipyifS. Pat.

NG P A e ﬁéfeﬁviiaﬁz R R D R s 276.019;
5,088801; b;vgm@bmes 3[23@13113&399 6780923)5, Am 51451)9% est455 233 5,466,

| : 20
S 18025 T 126 A0 Baer 129 30)@/ Y g B gisa05.571,799;
iﬁrygﬁanagézg%g@ Hum Genet. 106: 45- _9]
e

rjatvé etal cells can be enriched from
mat eT]ma;L ot @Qﬂnplsj tg awist kedyal paphetee affectiny dhee spécificity of

whi an i I|zdar1t| dy bi nds .to fetal s an
me%faﬁpgﬁpefggo P@Bt‘% et&’é‘l“ﬂ% by briser 3?%} Sipgemod: dfitcation of DNA

P kg U S Plonftntmty AR o8 o074 Bt tepplate for

subserpetit PCBRanI;ﬂlﬁcemoﬂsaﬁd theOmet§51aBion patt@B®)Y each strand can then be

atinand Y FrapBrales weBRiEHoRy %'a:'aaag el @ ey Sonso

is rélgfbgfé B Pracide. "eliflcRadre Q) d OBmpli Sﬁ that is 80-250 bp in
necol 66: 1350- 1355 (1992 Feta I's can al so

lehgth) atfétte dncaimaratas tenpvegh estosmds én Hbe osxm@ilfah@mbutndmgre that

fRfie PRV o0 ok e o Fprma 8t 89 pBGREC I ARSI RH; e mber
arldositl oSt Ffosies GRMI th dinele66dd @teratigbsané Iﬁiﬂﬁy of the

by fluorescence-activated cell sortin Proc.
prigerg. fosaneth Ylaﬁsﬁ)andeumnetbﬁatfdstsmlotaim9&yp13albsh chd @mG sites are

sQl 100 f f bl
iofhuded, 13008 ol it FOre R 48 RO GEBRATHE ot primgr.  This
pro\ides @ﬁmaB%ﬁ&ﬂ&ﬂ Sardl 8fihiizd3r falde dsithiles ,dueTioomispbndsg. To
2005/ 028674 PCT/ | L2004/ 000866 24 Like cells sort ed
fapiligate servimesun ansbisisr fapach| Fote usTRs Of GnesR @rae iy theysame
angt r v r s Le
b ERE DR e A1 B it AR\ Ly SR equal
mEltmgfaseading tempBatuied 8 (1991) Price et al. "Pr enat al

diagposis wth fet |1s iso atedfromrratern
bl ooﬂ THITS ISP 3\43{’ e‘fﬁ’f’ZF%\ﬁPE‘i}{i‘b PR Tegggnition B’ giscriminate

- b&ReLE tmetfA) ﬁoéndlﬁﬁme gr Bledl 4l 1 98hhdnt REARBGAL RBhEAHESs are

are typlcal used I n conjuncticon in-order to 1ncrease
mphdainede |dating eamphﬁnaﬁomf Es&eahal@f\lﬁamndmgw temperatmies is selected

IR el SN T IOV
dég?éded'%ﬁﬁi anSfnealifgd> eﬁgatul%zg R 3@%(9}18( %éeiﬁ@) the AAKUIRED melting

al ., Irrproved detection of 1 I's from
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10 maternal bl ood with pol ynerase chain reaction”, Am

J. Qbstet. Gynecol. 170 952- 955 (1994); Takabayashi
w@00a/028674 Devel opnment of non-invasive fetal DNECT/IL2004/000866

di agnosis from maternal bl ood" Prenatal D agnosis 15:

74-77 (1995)]. Specific confaigurati ons of prenatal
tefREHRS] ot SuftBer! RkAls 68 HePmhd ahd BB ?iéb?é) M%tg{m%i%% Specific

circulation are disclosed in U S. Pat
P@B,m&ummtecolbindémnﬁﬁemﬂpscan be obt ained froma

glrjglge@}gogﬁﬁﬁnatn Slg‘% C?C\é"gfﬁks %etiltg % icg\gigs}?%lengr%gent invention
cBES %étfekbﬁé’d hébﬁrcﬁﬂg tfmgoblhgdﬁmm sﬁllﬂ%sfé%étﬁ{)@ qin&tm in the art

5.106 / nm for 7 days in_ al pha mediumwith 10% F
sqybu Woerymatio Gyniesis or 1splid phewe sigthesis, EHauipmens an@@eagents for

ohllfing T HA0PARRIENLr Bl oLty AASIIE B0 SLo0.805 Applied

B%sﬁ%ns 2 QunkOotheMnkdnsTRE GaEH epithaiohay aflkh B@@m?ldyk—:d Nthe actual
and strgﬁqjonym n, as well _as SCF 100 n?/m 100
csis of spgioligongelepiadenis well wifhin ﬂmmbl 1Hiessofgne shiled in ghe art
att&]&lndbé %8‘33 nhISHOR R tab%l&é% xg e{tpl%ﬁ ﬁoﬁmexample,
alr or ygen ter e ce s are
“Meleonler E€tbnirge A Bberatry BManualf ngﬁr@tkdst BINA1889)t &Ciueeht Protocols

g Bl ol Vol 1l psibib By ol onvaibel < al,

iR PRSLEEIIR N RioRRd1af B‘i’ol?%?’ ranl Wllfegl%%ﬁ R¥hs/ABaltimore, Maryland

Bi osci ences Cor por ation
(1989 P/erhmwpavracammmdmae«wmuaxg@mmﬂgé,t RhncWiley & Sons, New

Yuiol P Bnd Bkl gl B b £ raoea) vitging soid

pHaRE @ﬁerﬂi@&'y,S@ %06 yafodthfl %ﬂbgﬁlﬁgﬁmdlte fbl'l‘éﬁe@@? e ;ft%if&:ﬁé’t[ Rsalting

are initiated fromthe nbryonic or fetal tissue

angkpusidication pfor @amnglemns@@un@t@émw@n sethod opHPEES of

tis e ssue i s placed i .

app?gkger |§1§ ﬂa%o{? éersé:}{E (Panet 10 dﬁ OBt HE i’&‘fsgg aPt %%ﬁd paghologies
whith afdusteistednithQltemtians i06@s @Mpy Aumb€) (d8REILERI4).

PCT/ | L2004/ 000866 25 Chronpsonml i nfornmati on obtai ned

usi n§xemal eﬁr@e%émh wethinginso gaflud@y bl arq mof dimifed jtg atrisgmies

: _ N I e T

anéﬁg%%& Zaillt-l a@e h}nq é%‘@@@%rg\hﬁ%’ﬁwrl’

tmnmwvﬁ Itnbmmy\m |1ns<brh¢ HTttn(s&ﬁ? TIQrtrisexgn, etridoﬁy Pat(Patau’s
%906 919 and 5,580, 7 . .5 Reagents fo

15%13@%1 Arisyay déy Eisqry) 1%.%@5&6&@@@@3{:#%@'&0@ 18 (Edward’s

sﬁﬁft&h ARQGE R 1 (rjp}pi(?%‘f&» ]i . %g@g& gﬁlng;ﬁ&?[gfﬁ’ triplo

devi ce, such as agnostl

Péxmdpcbme (Klmpfcit@esynértoaie) owippd ¥ssyndrdnes, | partsd cthscaﬁy éq, trisomy
bllster ck. .The ck or. di spens devi ce mm
5 12 oG P ihs RO A HOSHG, TIopoyies fsuch as

nﬁﬂ:@é(ﬁﬁy Elt A 1RBbsoEXPIRIER syhMOER) |18 sbRlesPbRA 'cg gterasomy

used to detect 10 patLoIogles whi Ch are assocl ate
18p;t tipkmidy isechy asnthemlmé tsiydrame dpeenthehationah orghmzattlolneﬁm rare

t o _abnor th ion, as,descrjbed ove. a es., .
dfsﬁ%ﬁeﬁde %ﬁ? IR {l iSeASER VB t 0%t adi © @v)moﬁom gglp mgspicism
hBp A o Pﬁ&dﬂ%oﬁﬁfsbn/ﬁﬁ%lb@gnteﬁtﬁ nehpMRAd lfcer such as

exanpl e, e | CF syndronme is caused by abnor mal
chignisiyslogshows lepkemiget hyl t r ansf er ase enzyme ter msd

Dnmt [ [ ne. of 15

or ot BiopdeE SR eRRRRE PR by iy i sy cbgya sample

isCebtgifed iﬁﬁ:mRQhé MMuarrme@t d.e! FhmBBNdndl afyRH IRt H80ribed
af fecti ngPéyoung females. It will be further
hegeipahave a tRegfermd suljests @eeasding atthis raspest @f theprssent dnyentign are

al so
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contenpl ated by the present invention, since genes on
the additional copy of chronosone X of females are
waapsnessed by DNA net hyl ation [Goto (1998)  2PCT/IL2004/000866
Mcrobiol. Ml. Biol. Rev. 62(2):362-78]. It will be
further appreciated that thezpresent invention allows
e | 0 r e <C at i
hi % dgb&%th&ﬁalagtg 39 % Qvﬁé% %) cgr glgg %Hbi&%c%f herﬁlbryo
sqbyaetsefdtallsuMetzt‘s inen- IIat‘ééBﬁDJEGZS mcbposdnaialasubj‘@tsmod of

I dent.i f,yi co atJbIe W|th nes. 25 The
met hoast ?lga‘g’f f“é‘@{p : 199 ?}E‘ %& By hylat %N ﬂset agsical
cRlonfosOhblN alvhdrbmRb aﬁ?r@ﬁoflyg n%”%dl@lﬂﬁﬁscaﬁlﬂ”%ﬁ le congenital

sequence regions as descr above. Subsequent

mé@s EMGAde pprkents ar stbjings ofjodividualshvittn clammobmﬁlalaabnormahtles

oy R ot B he G s SoRinii-Binp! Sndiglcss puples

Wﬁﬁhe msmimabf e ¥t thodel Fftal URB&RS. coﬁ@le@uﬁrhhanﬁﬁ%m%ﬁ pré¥lems,
be effectlvel% enpl oyed to annot at e genes- and

indideealy yithraeigioup aeaisdlis ifonaley gféh@nm@ymnzeﬁ Aadividuals

PRI MR R T

bec AN Aaip phtaiied fr@mQanBloM@talD aathple ofithé iRfividialtsiBjed! .., neo-
nation of the foll owi n exanpl es, which ar e

nqfaly postah nhe ot Ysesehareigi the phraspdin @%ﬁ%aﬂamle wheh toh sample of
Gt w2004 10, A ERLSRREE OGP EARER, hy ramle

I nvention as er éi na
plasma, heeruh,aspisalsfuidl] dymbpiel fvid,f ks tlex petebmn eatiorBUPP @id skin,

AR PR or o kg Ao o
orbdiR, & ARPUBHAIGSEIih RIIPES cﬂd&éﬁx@%ﬁn& h 9réf&\éﬁ1§tdsg@ aﬂe'hssue

anonllmtln f ashi on. Gener al € nonmenc
bigpséas, Heﬁéﬂhbmdnmmvbahpibat ory procedures utilized in

i e BB PRt aaeosshini saRERORAPRE I O0d-oBiEhubes

Ne@BoM rggidifes A RidiMOALSONDYMENBbLE dﬂﬁﬁ o '%dﬁlli‘ fequires a mlmmum of
literature. See, for exanple | ecul ar Clqonl ng

345amb blodr yF wawbide bloodrestiosialysis, m@lsatmust (c5984) 10, 060 thh 10%

]zgfm.ce Pr ot ocols in Ml ecul ar Biol ogy" Vol umes [-111
! usub (%hs ed. (1994); Ausubel et al., "Current

Pr ot Bod Mal‘tﬂWMﬂ B2 WceonBiHaredy) is obllBEted\in BMn@ﬁﬁrroﬁoﬁ‘ﬁasport
Bal tino Maryl and (1989); Perbal, "A Practical Guide

mP o\l Wéﬁepﬁfbwpﬁi} John Wley & Sons, New York

2 WA Skt AP, e, 5 et £

testing| degies: ofhnbsdlclsmb]orsyccﬂ&cféﬁnnéﬂterﬁe rphgsiologiokslinelordin sterile
" Col d_Spring Harbor Laboratory Press, New York (1998);
ISWEWHH% s as set forth in U.S. Pat. Nos.

5. 273Aly gl LA B pepidiera MOGE | S, Bl cirulating

Iynphaeytes do- hotl dividkel tdsy CilltuE cordition§,1 BRdphiocitel rare nbtamed and
unes, | -111 Coligan_J.

suggcle of ioéisew%{sp@ugﬂa%@sg%?m( ifl Phitogg) to iafbeccsath fiigon (e,

|6
A1 8 ot 5 s

incubalieret ed Met hods i n Cel [ular | rmunol ogy W H

F
TR B Ser 15 DS esadgieiia, R ket rgsigdenich as by
usiBa@ th6 QEAkhp blodd KiwRicH € availaBle Fih Qiagen (28159 Avenue Stanford

Valencia CA 91355) and analyzed as described above.

-
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exanple, U S. Pat. Nos. 3,791, 932; 3,839, 153;
3, 850, 752; 3,850,578; 3,853,987; 3,867,517;
W@ 2@3926866L2; 3, 901, 654; 3,935, 074; 3,984, 533; 3pCPH,28643000866
4,034, 074, 30 4,098, 876; 4,879, 219; 5,011,771 and
5,281, 521; "digonucl eotide®ynthesis" Git, M J.,
ed. fﬁlﬁ@ég%ﬁmmd&ﬁhp h&d%ﬁiaﬁuw Qfe' dizah dIngasElf}%§ nn@caéﬁage and
and Hggins S. J. Tranhscription an
bmthadm%m,uthm abmemégcnl&d methadnh)glyll iggireferaBly dsed fed&lentify locus

g Ggfions. BB RS- o e oYl er oSO Okt efhylsiian G2 4esLDNA

obtshéd 152380 HOBI06H 6f 51161910217@ dafflbePd &ted {1.41 %@?sulﬁt@‘ modification,

Practical Guide to Ml ecul ar C oning"
alfordeg)thange ofivieh emgemqmcEm;lm ofythe \Imesenl -ifgehtion in prenatal

Acade .ot i de To Methods
&glfffe Ig)é)?l |eg%ls(%%2£§hgh¢ﬁ Afsgsg %an D ego, CA

( 199Methd\ﬁr(ﬁhﬂka1ﬁing&bNA froft ERAbBBILRS(I EQthPdi@bfing baby from

Purification and Characterization - A Laboratory

copsentioa tonhwaes ofcisuelopmest) qrifobic.dhe developing ﬂvaby &om ninth
W%JIEQ %&'Q%%ﬁge&% b c%ﬁg ea\§eﬂ kndlh IV aRshe &9 mlhes include but
erein erences are provi dé

aré oo tigrkitedt tot matsmib bwpsgn t(e glhervigdl campling Samﬁeé@mdslsasmpling,
known in the art apd_are provided

51?94' gl gﬁ?&iﬁi@%% §e-&5 bepaiic gpy) andychoriqqic vilus sampling (see
BédRERﬁlﬂH"sé&f&n%ﬁ&‘U?S ed N@%%lggszrl ncorporated herein

ref erence erials ah i mental Procedures
DNA bolatian taf dital DI)ML\frcﬁn emtemal Blbod fis q)mfﬁ’ablyrmeémdcordmg to
arml ot| using the | Bl ood kjt
480 tha et P RIEOTSGBoR Ak R DN 8 ReRCYpeshich does not

pg&w rikfto %@&é%lﬂn%é&m 5}99@ AS$n.US 8ni. Qfen@l\%zgn 768-

extraction per column 5 e ut ed usi ng 50
78. of elution buffer. DNA is extracted fromthe buffy

CKIO? t ngé gie\é\g q?/@%sgcf%ﬁ bey | pgcé%%%lpx& tﬁéern@%cﬁzahog%d gnalyzed as

dmﬂbédiﬁlid% ﬁeeSBdueﬁ{QK)OEfAﬁﬂS OBite Givhdcdt. tIIse Al M0t Baer (2001)

to is diluted in"50 Al distilled
A%ﬁtéwmdss‘a %5;‘! R Bert] £20H 9 QbstateBanesol. 9&3@830?0 Samura
then 20 added to the reaction
(Z%b is:&h% §]on is incubated at 50 C for 10

i nuAﬁsrntaﬁvdlﬁeﬁ’eﬁbXtemr‘@d enridhed lfiem ﬁiateiﬂ%l&ﬂoda\i@smg antibody
Hydr oqwone of 10 mM_hydr oqw none (Sig

cqprt@fgﬁ? %‘P%B‘aW@&hB? imggbilized snfpodyb lh%m(faf@l saréh@nfi §aptures
tléoféﬂl edis W?ér i 1ﬂa§3 W%ﬂ%&gﬁﬁgh@ﬁgﬁl | éT er &g 61%1@&1 of fetal

20 Al o y prepare ite
trﬁplﬁiwms q;nlle;fmmgbeﬂ@eb@l tHoetl ofjpreghéht oronén"sThe Lamcet 336: 197-

2‘2@@5?“ a&%ﬁ%ﬁ@sﬂﬁh@ %ﬁﬁ%ﬁa *%3@%5‘@@0 fg? t@fg?%ifﬁlngg“tr%&ptor

1" d
a@iﬁt&lﬁalt Adand NE RS0k hodls ﬁr m s a;ﬂe&b@ aAga X£dObstet.

The DNA solution is layere
Gaih¢aolvd§6: 135&-?&56&@992)& 50 C for 16 hours or at 70 C

f bat i d
p ? [evéﬂzle fe§%S 8]%8 g'?éﬁ]i{%feat 9 t%e frhjﬁzg 3218 n ?rt Ppfyific, binding
mbhrieh & ﬁ@lhteﬁ%‘ eéll &Quh@gv @ddr@é"sdcﬁ ak Sl HBdRblry [_‘Hérzén%frg et al.,

renoved zard cl eanup (Promega
"Regalu el mstbad bmdt of epregnant bwomed: tlh@e@mlnutand) neirichment by

RS Ao TR B TER oSl s SRR

(1|9s9); ngaﬁmg bt alggﬁol% bﬁAIfe@Al URA frdth AublbABN eryttb&)1&n Indternal
es addi n
blood" Proc. Nafl Acad. Sc? (USA) 87: 3279-3283 (1990); Bruch et al., "Trophoblast-
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WD 2005/ 028674 PCT/ | L2004/ 000866 28 warm water (i.e.,

80 C. The tube is centrifuged for 1 mnute and 5.5 A
w@2003/08867NaCH i s added to each tube. The sul f oper/Ed0@ANN0866

solution is incubated at room tenperature for 5

mnutes. 1 Al glycogen is adged as carrier (Boehri nger

Lik%g %ﬂ@l m:@abh& ng'&imé)al AdtermalAbigd 18

vol umes of eth I's precipitated Tor at
nmltmacametno_ stowyr iivghtinga tirang@giGsian oblmls)lneﬂn@msdoﬁ Canho fetal DNA

wEplifont ProseEDisgngiid i 24 B0 Fidaly e ot 3 @ﬁalagnosls

with fotd] ESIRAESIEEDWnS ﬁia%rhélfbléoCd ﬁﬁﬁ*uﬂ améc@r ho@f %g(ﬁﬁtry“

reaction mxture containin buffer 2 (TaKa
J. SPhstes., Graesobl 65: 103 HAPEN(L99 ]5 mM each of dNTP, 5 u of

TaKa: L T Sh 1 J
o AR 48 S PR S S e e
reldtive haisht af fetal Wmaﬂ@&m{s%@ﬁut%a@sfs ifhoi BtJhleS"Isolatlon of

Fol | owi ng preheatl ng a con‘pl enment a rand of the
fetal NIN A &t mueleated éntmé@mé% biweal"i PrextMatidead. Sci

S o A, O Ml et o

mbteenad dbeel withpelymaasddath faciddre A XE WOt SGgﬁ‘@gE ;11700 952-
or

9%4%894;%}%23@?”9#2%%%%;3V@S@&;%%G%Q@NA diagnosis
ﬂgﬂrrﬁz?c%aﬁﬂ%&'fl!’r‘éﬂéthlqg‘l Blps R CYalA 885,91 C Hor 1 mn.

for 1.5 mn ‘s effected.
Met hypeifioorfigutdtions ef ptdnata dRGRogis asiugtfetab celit ipcthe ehaternal

estri on.e al r direct sequencing.
él?é%‘f i‘rgﬁic“iﬁ;:losﬁ% n@%?’b%n ﬁ%gi gggr estri ct| on enzymes -
The Fohe@ i ]
thym ne%ﬂgeg%?ﬁgggab?)&gﬁ 'gggg%mﬁg% % ?Iﬂewl—?grﬁﬁ at §-20
weglitig¢stdtiony ‘Eke miooo inoelearvzll nith\I @)J&etctmhaﬂ 1sbh%1€byamn§tff&@tlon on

FiG ALy Rt o LR bbbt 0% s,

usiBgSOR 19@ ngAilz YN8 S| 00 hehhD sl 1816 Idﬁ/ﬁﬂs"lt}fésndﬁﬁﬂﬁ&ent cells are

ot her enzyrres such as Nspl which are methylation
thengieeqvergd §9d Teplpteshidel B /négmah)ha eadiwm withf 30 % FCS, 1 % BSA,

bj
0] 20 T RSB AR AR SRIEID i
IL-GS]IO@glg/mp andm 1003/t t A moabztwm aftS@shelil htiR@dified incubators
%t%%bqﬁ le 3 below). Methylation with MrBC -
wi Q. QHTaF1HEE TPOBFNGR, Efg| axvacmi Afgbd] daprethe cells are
rec%’i}@r)éﬁe 'éel%d&@dcehﬁfé% t%@%%}%g@%@x@ﬁg GGk %tho%s, for

i ncubat ed for overni
maﬁiyrdtidnm%ﬂ(a@%@nﬁ@dataive;%? C according to

by i i Rbe lt@:'ﬁr%%f ingiprial Flfodgre BGilgogroms ASTVA
Blﬁc&ﬁéés@o tib$ %qgle r 2 ﬁt@’h@ﬁ@v {g?%bdg C@gin/lee%ﬁﬁélggy/

Pr onot er speC| f| C pri

fetalnedll isolution.kémBr ose gel resolution. 5 Direct

;E? e}VzlL q)%sof eF:)c?F%eg rﬂ(x)a(ljtuembfyot’ii%Scl>JrI %e%ﬂt DIEI%R rr?e{yogllgg tbeI (S)btamed
following fetal demise or a miscarriage. In this case, cultures are initiated from the
embryonic or fetal tissue using enzymatically dissociated cellé and pieces of tissue
(explants). When the tissue is placed in appropriate culture conditions, the cells attach

to the surface and grow as monolayers.
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commercially available kits (e.g., Geneclean etc.) and
sequenced by comrercially available automatic
woegamesses s. Al l el e specific oligonucl eotide PCT/IL2004/000866
hybridi zation - In this assay a |arge fragnent that
contain all candidate nethyhation sites on a gene of

i nt e@gﬁ;mg
nucl eot 1 Fgg%l nggtg0 Hgﬁr gégfsﬁgc?ﬁﬁég @8@2%612%}2%37 be
ﬁlftmyrs “@Yi83ted Thﬁng eg onumbery of o cytalpgicat h(@ ga,r daiiemisa | stalbylg) and
l oact ve nu eot| P, 35S, or 14C
bybRCHAR-hEsEd R Wé%@eﬁﬁh@td‘l Fhe %@S\%%a% fi e for
M@%U@Pbﬁ%@ds vhd, 1 SRRES,580;72hi gonucl eot i de for
methylated cytosiné (i.e h mne) vs. cytosine. The

h y br Reageatsi fon det@nnimmgnllop@&)mhﬁé@ﬂm es fpsgribedbergimbotsrean be

i trocell se u t
offsenighan oaBRBF ciros PEfies ShaSLETBMENE Hhepaptsmey, for
eile; cobkiRisd @Al dr@lastit foillBbly had biisterSpdck. TAe pack dﬂ(ﬂl@penser
by commercially available "Pronto" kits of

dedanings §e accomnsrisdiby. instristiansdor diaghesitlesi gned to
det eftt @t ' 8{1@%%2( fat %ﬁcn e n[t riﬂ\?elnﬁgx%x alséol ?? é1sed to detect

pol y nconujunction w
pﬁth@h@&:s dﬁliich nad asckid oot iaguabetrahio DNk crgeuhylauan mechanism

vt lead iy rgﬁ%%ﬁp%@yﬁ@g & Hesribe v [ RIS tetude Bt are
n%? q#ﬁ?@@ {RYPREGi- Wr?a s WAQelnfz! BEATRIMEWiddihann Rett ?qnd ICF

Ication re ory mutation syatem ARVS.
symlrlmds t \Hor cramplentiet Koly syndrameiio maumdebyu slmsbrmah ﬁmctxon of a

t ai rimer SeCIfIC he noy | | el
B Rt AR | SPai HoARrrpEus f one of
fﬁé’ﬁ'&m C%%'égog%ixﬁ@ fnkd b§1dﬁfgembr(%alf’e@%€1’ﬁﬁéau§§ﬂ{éq{ét?@nHYome a

hes the variant DNA, preferenti al
fommpbf mmtalnetmdablk)ntalﬁkcqu@'}fmg lfqmalﬂsat ched allele

d fi.ed b h |
Oyt ot Bl Be. e B85 o, SE IR RER Bk FrefFADYY aso
ORIk Dybihe! Piesenteidvetion3 CsifcéA\WBds dn ﬁ@nﬁﬁiﬂ@cfnal copy of

chronpsone 21 Table 2, below, |ists the assi

chipmaaspmes Xoof 1femalpsnate seppeesseshiyo RS 1mat§1y1agﬁa olGate «(1998)

M MR RO 86T B80S 8 e ot 1y have

conplietwiliorbepraghisrabpyreciaradl ehe chNpreegt emeasion\@llows the
2005/ 028674 PCT/ 112004/ 000866 3Q .. Functi onal
igentidicatiqroneenes whigh srefrompatbisaritoliel(vitel)-at ure reports

of difGeta B3 Ifg %?ﬁlé}heg Eis&ﬁgt ofthe fgn?&gﬁsini/&ﬁﬁh there is growded a

simlarrties telns. not ati on of gene
rhetodef iderdtifyingdeompdtitde withlifie”agenenf or mat i on was based

|02d|S CI f 'tﬁﬁ léJSrcl ;;%f @Lﬁe er{%HQmElg %rI%I &yﬁtlonasta%e of a plurality of
dhtdin e BBRBTRI A1 REMACRRGRION i o B SR QQ(Q/% 1) 5

uncti categori es hosen to be broad
descrSupsdquentlyzaacheg efi¢he plypadily ofi genes| whidn @Xhﬂv!teg angfhylation

t I f Funct.
ST R IETeB 0B, o PSRBT PENDPAGT RO 1T GARPRIISdalg hereby
Wthe%&@ attfSwitk 18 gnegnscrl pti on
regul ators act ors); ZNF294, ZNF295, Pred65,

Such a method can be effectlvely employed to annotate genes and to identify

novel therapeutic targets.
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and nodul at or sZNF298, APECED (zinc fingers); Kl AA0136
(l euci ne zipper); GCFC (GC-rich binding protein); SON
w@ Diaosemdi ng domai n); PKNOX1 (honeobox); HSF2BPI/{ii2e@000866
shock transcription factor binding protein); NRIP1
(rmodul ator of transcriptiongk activation by estrogen)

Ch i i ; ;
o oRRE T SEARBER 0 8y MRt B i
PR gy ettt el
TaJeBEate 1¢idpisn 3?40 i ﬁpﬁmwla&v. Mafe?a hoof the Various
embbimets a.'nﬂmsgé&sobﬁ M@%@&lgﬁﬁéﬂﬁmﬂfl@at&? hbd above and as

pr ot eases ADAMT S| MIS5 (netal |l oprotel nases);
claiswkd (Iplt]m claes ispttici beoy Ghois ekpérmemralhsppdtiSP2 e following
USP:}G (ubiquitin proteases); UBE2& (ubiquitin
Wgati ng enzyme); SMI3A (ubiquitin-Iike)
Interferons and9l FNARI, | FNAR2, EM ORB, | FNGR2
(receptors/auxilliary immune responsefactors); M,
MX2 (i nt erferon i nduced) EX&BTBLES- conpl ex subunit),

TI A si,on d net ast i .ndyci .

or ol\%le‘,l% enc ?‘Wéﬁt_la elf X g}pro w&%teémﬂa% gl{og&ﬁer with the
abléive de&si Ebih@ {IeRtree dhd MREE)on ilYAKn IiiBng [ﬁsla%n

(serine t hr eoni ne); PHK (pyridoxal_ Ki nase)

( pho§isnemiiyiche Remaadgtureagritbere (rmdyth labpxamqu@dures utilized

o BRI (PR ISR Moo

rgpoatbhiduat INEA; teElEiEQd\es( C path ;tadimﬁph@wreshcﬁrb@@ ebel‘émed in the
proceSS| nghr A4 (SR protein U2AF35 (splicing fact
IfgERuLe. (36 °5§é§mplpcﬁ$3f {Flanfug |Aqlf§)91@t‘}5)’ ofaal’ Sambrook o

?’n ur a$ %T%tﬂg%g&%%:lﬁgéﬁ%#gm@@ cgffgl%d’ R-M,

e(ls(lﬁ%)a Ausebet rtialt, HEhiraht RiotieblsjindoleaiarBibbey!,dphn Wiley and

SR@&I u%&%“m;&%@?@g% fe'%ol?rggigqag o lcié to ?\/rl]c?l cu?lax) éloning",

168 @&1}139@ 6, 8l YIRREgsd) CWa‘fzédﬁer aﬁe%%rﬁﬁﬁﬁﬁm" Scientific

( Coxsacki e and adenovi rusj d audi ns 8, 14,

An@irenas tBOQkS,aNGWPYeRkl .Bl(mmm abeledIr éﬁmpmet Andgﬁ& CB Azaboratory
I\é%%fg oLap 0310| f 4, éBl%%pxgn Tﬁar%op ﬂagc%at%%?c’ﬁx%tsé %)Ievs\//@ ork (1998);
methodologies as set forth in U.S. Pat. Nos. 4,666,828; 4,683,202; 4,801,531;
5,192,659 and 5,272,057; "Cell Biology: A Laboratory Handbook", Volumes I-III
Cellis, J. E., ed. (1994); "Current Protocols in Immunology" Volumes I-IIT Coligan J.
E., ed. (1994); Stites et al. (eds), "Basic and Clinical Immunology" (8th Edition),
Appleton & Lange, Norwalk, CT (1994); Mishell and Shiigi (eds), "Selected Methods
in Cellular Immunology", W. H. Freeman and Co., New York (1980); available
immunoaséays are extensively described in the potent and scientific literature, see, for
example, U.S. Pat. Nos. 3,791,932; 3,839,153; 3,850,752; 3,850,578; 3,853,987;
3,867,517; 3,879,262; 3,901,654; 3,935,074; 3,984,533; 3,996,345; 4,034,074;
4,098,876; 4,879,219; 5,011,771 and 5,281,521; "Oligonucleotide Synthesis" Gait, M.
J., ed. (1984); “Nucleic Acid Hybridization" Hames, B. D., and Higgins S. J., eds.
(1985); "Transcription and Translation" Hames, B. D., and Higgins S. J., Eds. (1984);
"Animal Cell Culture" Freshnéy, R. L, ed. (1986); "Immobilized Cells and Enzymes"
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PCT/ 1 L2004/ 000866 Ener gy mnet abol i sSTMATP50 ( ATP

synt hase ol i gonycin-sensitivity conferral protein);
WATH5M286AT Pase- coupl in factor 6); NDUFV3 PCT/IL2004/000866

( NADH- ubi qui none oxor educt ase subunit precursor);

CRYZLl (qui none oxi doreduct aggse) Structural 4CRYA (| ens

t o] |
nff B ol os B s ANRISE S ROhetfif O HEA bl By 1984) ana
"WARIMbUY in ERERASILS "V @i D3NE, Avddeic Pfeas’j S'PeJRaBze)acoEr Adadde To
AF139682) (N6 met hyl, transferase SH3 do F{é{-‘i@
N&I@B’@R‘MLBM eA@aéeaaﬁE@qurplaﬁgﬁe Bi @29 et al,,
"ﬁag‘?éqsy %@tﬂ%tgﬂ.f Biiitichtion Rl @@J&&f&g{ggﬁ&g agg)ﬁbﬂt@@ Course

m not ransf erase cycl odeam na

Maneall GSHE Prext €1 %D,ralleusf)wl@m geennompatacddi l&nﬁﬁm’me as if fully set
er oxi de di snut.as

fé% heseins eQfherizgnenl r&?ﬁé’%ﬂfgs me@%ﬂ SS]I’fgr : O%% {itjp dogument. The
1(%6@{1 ﬁ)er?lﬁ% Sél%@@@ 1£6 Weﬁx&to%t @SR} artBAGAk Brovided for the

act osyl transterase) (acyl transferase);
cGTeHicnne colf dhemeddest ral sthcp mdenatjqn LOvAABIGEhreial is mwrperated
contr ol MCMB (DNA replication associated factor);
hogs by ??E?%r s anyloid precursor); WR4, WDRO (WD
repeat containing proteins); TFFl, 2, 3 (trefoil
proteins); UMODL1 (uronodulin); *Pred5 (li pase); Pred3
(kerat i nocyt e gr oMaterids et ExpacimegabBrocedirgsrs (| g

o bt Bl o BTE BT . QRPN U B

uBinBdhée @Amamo()@ thl(@u(g@ntzmgqqame &ﬁff&ldn\)’aleMElA 91355).
grollne rich | euci ne rich ( tophan

¢th of :plﬂsmargr anpieigpBuidtiRnge %tm‘é‘t\a?é‘é}wtl egpalumn. DNA is
&ge&/ 8§m |509ﬂ% dﬁh&tz%uﬁ)&{ gﬁﬁ’ére) Di(]% see)ﬁlra%at e useg@#fg cgat of

nes of tri's and primnmers can

vigtedibodgsiigh Nddﬁohd]’NAtBtttaStloﬁ Rér SobtldackgbuunMA) according
Deposition of fibrillar anyloid proteins
19 Hherpabacvrsr s instrgefimsur of i bri |l ary tangl es,

extragglly #} e tg.?nﬁlga WEE— A | (G B 93@8 Yseﬁﬁﬁ&?m 5@1 distilled

characteristic Al zhei ease

vagatndos\h' 14 23§ NhOHEs pdided ehérsto. Tisepgraf Salnmno&p@rm DNA is then
found within these deposits is a small, insoluble and

afdeghiioyhe grgeliopmixgepol ypept i de,

The solution is incubated at 50 °C for 10 minutes to thereby generate single
stranded DNA. Hydroquinone [30 ul of 10 mM hydroquinone (Sigma), freshly
prepared by adding 55 mg of hydroquinone to 50 ml of water] is added to each tube.
Thereafter, 520 pl of freshly prepared 3M Sodium bisulfite (Sigma S-8890, prépared
by adding 1.88 gm of sodium bisulfite per 5 ml of H,O and adjusting pH to 5.0 with
NaOH] is added to the solution. Measures are taken to assure that the DNA solution

is homogeneously mixed. The DNA solution is layered with mineral oil and allowed
to incubate at 50 °C for 16 hours or at 70 °C for 1-2 hours. Longer incubation periods
are prevented to avoid methylated cytosine converting to Thymidine. Once
incubation is terminated, oil is removed. 1 ml of DNA Wizard cleanup (Promega
A7280) solution is added to each tube and the solution is applied to the miniprep
columns in the kit. Vacuum is applied and the column is washed with 2 ml of 80 %

isopropanol: The DNA is eluted into clean, labeled 1.5 ml tubes by adding 50 ul -
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a4, that is thought to be derived from aberrant
catabolismof its precursor, the anyloid protein
wee@seses which is |ocalized to chronbsonme 21PCT/IL2004/000866
(21921.2). Experinmental Procedures To detect
anplification of the APP (GagBank Accessi on No.
Wit W) (i.e., 180 V@ h%@ttﬁlﬁa_”is entriT8eddiPRr AN BHRIE fandl 6 gf‘of 3IM
i's determ ned by bisul phite sequenci ng. WO 2005/ 023674
NeOH ah hédded ©CTICh11BBO4/10008Eoned MINA |sOlitiogais in¢ubated da room

sequence -3 )/ SEQ I D Position in PCR product
t?@%tﬁrfgﬁég%“%%p) QAPP- Ftggtttta attutttpttttattg
(1) 3432-%%%&7 % A6 Basst ChidSen dnRARAR @E6H, Germany), 33

HiZ) 36 Table 4 below lists preferable PCR
ohte M dieAc, Sndhvplumes PEabanaluDNA @ miepiplyictl o least 1 hour

9510 mn_9 sec35.6230 sec.  £210 m n The.

f Stoiriife Pk BREARERS PaeS i stlint By ndli Mrereinpo w
veydraad BRredsatbgdid.uti on to thym dine. An anplified PCR
product fromthe APP prompter (using primer

APP- F
PN Ammlificatipn deaction) 14 KBS FlPREER OYA, solgion is added to
| i .
30 R ¥Backion ikl Xdafiile PEBCPBOMICS (PARIEE Shuzo, Kyoto,
Japaa,d2.6 mudetanly, ofl dINTP s® e ob TejaRa dlre Gugel €TaKaRa, Shuzo, Kyoto,
T A0, Sl DBk GBS Refens T, RAUN0 JBIRsire s incubated at a

& RO r AT JANG b 56ROt W th bisulfite, as described
ag%\fe. 15 Tablg 5 - Anyloid precursor protein (APP)

gene FolbewmBan kreheatops iao norhjlXh2ntaf? ArandCluf ot s samse Zkqtfice of

5- [ SEQ I D Met hyl at i be, (R+3 ) [S
bR el A TR eTsRE T G yas PRl $4 G5 ¥ min. 60%C for
3G 7800/f603 3R®9- 3523 gttaaggtgttgtat/ (7)gttaa

gcgttgtat/ (8)3535-3549 ttgtgg ggggat/ (9)ttgt gc
gggt TheerRes060 P8 of thet sensp glglggr is added and t%e mixture is heated to

9 gg(ll)tttttggcgt gagtg/ (12)' 3573- 3591 agt
at tagttt/(13)ga tgg cgtagttt/ (14)3583-3597

The DNAs are amplified for 8 cycles at 94 °C for 1 min, 60 °C for 1.5 min and
72 °C for 2 min.

Further amplification by 30 cyclés at 94 °C for 1 min, 55 °C for 1.5 min, and
72.°C for 2 min is effected. |

Methylation in the resulting PCR product is detected by restriction enzyme

analysis or direct sequencing.

Detection of methylation site by restriction enzymes - The chemical
modification of methylcytosine to thymine as descried above change the sites of
Hpall and Hahl restriction enzymes such that these enzymes cannot digest the DNA
in their respective sites. Cytosine methylation does not allow methylation sensitive
enzymes to digest at these sites while other enzymes such as Mspl which are
methylation tolerant will produce a regular pattern of restriction. The use of such
enzyme on bisulphate treated DNA allows to distinguish methylation sites using
specific restriction enzyme (see further details in Example 3 below). |

Methylation with McrBC — McrBC is obtained from New England Biolabs.
The enzyme is added to 5 pg of genomic DNA and reaction is incubated for overnight
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EdIMAled Iviftesrsifief oltgdnaaefyn&é foR Gngakiylaed Sytokine . e:;amynnne)
be used for detecting nethyl ation status thereof

vs.efdpsine. ofte Behridizatigpsto endigoprcleofideqmight cher done on glass or
n%%%ﬁ%%%g&ﬁeﬁnér&ﬁ?a% @)Jisenm ng typically occurs by
e ono

ers of such genes. Several

t 0 Motk érciad NKiah Foiy Slefection Cadtitions Wor eSNPP|-0YRel detection of
detect the methyl ation status of the androgen w 1
ctldwiony S(theﬁaearh@ Aeresky ofprerciiyoevanleply n Fape’ kits of

LGIPAGE b S ol 5 ST i g e s

nucllebtndeepblynmrpdmsptse@lﬁmmad)majuﬁmlva’ﬂa spkciiceprobed tlesigned and

15 affected enbryos re obtained from
SRR | orita & RONVRIGR HiT pbintEett STy, ggier methods that
MRS dze NokuimionGa! |n1§f€oﬁd5'§&1ue%§%¥)é ﬁ@d‘ t@@ For@%lulnﬁle the
were Centrifuged for 10 m nutes 2,
apwplificationwefractorysmutation epatem-ARMSs Ilbﬂm methqdcﬂwmomgﬂ%entary '

rerg\&lons are %rs]edd 20?16 ngc\)/lnt%l[r)l-g'% primer specific for the normal allele and the other

contains the mutant allele (both have a common 2nd primer). Since the PCR primer
perfectly matches the variant DNA, the preferential amplification of the perfectly
matched allele genotyping is identified. As describe above the methyl cytosine that is
converted to thymine by bisulfite is detectable by this method.

EXAMPLE 1
Genes of chromosome 21
Table 2, below, lists the assigned functions of 122 genes of chromosome 21 as
annotated by Gardiner and Davisson Genome Biology 2000 1(2).reviews 0002.1-

0002.9. . The majority have complete or presumably complete cDNA sequences.
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Kinases

8

ENK (enterokinase); MAKV, MNB, KID2 (serine/threonine);
PHXK (pyridoxal kinase), PFKL,

(phosphofructokinase); ANKRD?3 (ankyrin-like with kinase
domains); PRKCBP2 (protein kinase C

binding protein)

Phosphatases

SYNIJ1 (polyphosphinositide phosphatase); PDESA
(cyclicphosphodiesterase)

RNA processing

rA4 (SR protein), U2AF35 (splicing factor), RED1 (editase),
PCBP3 (poly(C)-binding protein);

"RBM11 (RNA-binding motif)

Adhesion molecules

NCAM2 (neural cell), DSCAM; ITGB2 (lymphocyte);
c21orf43 (similar to endothelial tight junction

molecule)

Channels

GRIK1 (glutamate receptor, calcium channel); KCNE1,
KCNE2, KNCJ6, KCNJ15 (potassium);

'CLIC11 (chloride); TRPC7 (calcium)

Receptors

CXADR (Coxsackie and adenovirus); Claudins 8, 14, 17
(Claustridia); Pred12 (mannose)

Transporters

SLCSA3 (Na-myoinositol); ABCG1 (ATP-binding cassette)
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UMODLI (uromodulin); “Pred5

(hpase) "Pred3 (keratinocyte growth factor); KIAA0653,
‘IgSF5 (Ig domain); TMEMI, *Pred44

(transmembrane domains); TRPD (tetratricopeptide repeat
containing); S100b (Ca binding); PWP2

(periodic tryptophan protein); DSCR1 (proline rich); DSCR2
(leucine rich); WRB (tryptophan rich

protein); Pred22 ({RNA synthetase); SCL37Al (glycerol
phosphate permease)

Table 2 Cont.
EXAMPLE 2
Genes of trisomy 21 and primers which can be used for detecting methylation status
. thereof
Background

Deposition of fibrillar amyloid proteins intraneuronally, as neurofibrillary
tangles, extracellular, as plaques and in blood vessels, is characteristic of both
Alzheimer's disease (AD) and aged down's syndrome patients. The major protein
found within these deposits is a small, insoluble and highly aggregating polypeptide,
a4, that is thought to be derived from aberrant catabolism of its precursor, the amyloid
protein precursor which is localized to chromosome 21 (21g21.2).

Experimental Procedures

To detect amplification of the APP (GenBank Accession No. X127522),

methylation of the APP promoter region is determined by bisulphite sequencing.
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PripneatD Sequ
nameNMD0004

eQfigenuclsvtidd ségirmed @ -BVSEQIDPCR
APp) AR-F-la attta a
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127522
Nt t

PCR product
size (bp)

W%”f 0/ 601096-1124 AR-F 34gg
Lo aatt tatgarjaeatiigiigatie (e ognx
99t

3449-3473

272

ARPR D00

Jsgtaccactacepaanaaaciapc(Z) oy oo cog

TP

ha
TI\

U\ Iy 20Z2au

size of the PCR product

CAaACT UL 91T J

linearly correlates with the
nurrbeﬂ“ab]‘e%Wﬁp@@t&‘eﬁabletﬂ(ﬁ{aﬁﬂﬁiﬁﬂmsai ned 20 fromthe

patient WD 2005/ 028674 36 P #2004/ 000866 M x1
Buffer 10X0. 1 of fi lefiTps 2m\D_1 of final

re &) | fimeq 1 of final vollfslenm. R 282
P13 Wat erCorplpf8o t he final volume DNAQ 1-0-15
19 final v/l 1 :t\'—’ 7 n*q Lt * NER En-—2v 3-5
\62 1T T1TA v UTI UITCe | - vseé. TIir C TNL1DJ LIILTVTE PCR
contitions f?r a:j*“l ﬁgec' —exon rogene receptor
|72U|1I UI bul | | L~ 9 11y CU DIV dlI'T I I bl CU 1 IaUI es J.J
and—16betow —Tabte 15 fenperaturetimeCyctes—No—94—C4

mn 940C45 sec -T9C45 sec35 720C1 min 720C7 nmin Table
16 - Shepresulidnt PCRUfgreéduct QXNERfledcadf t6 | helebyOldeRBfy cytosine

substitution to thymidine. An amplified PCR product from the APP promoter (using

primers APP-F and APP-R, Figure 1b) is shown in Figure 1a.

Alternatively, the resultant PCR product can be hybridized to an

olignonucleotide microarray.

Tables 5 and 6, below, list some oligonucleotide configurations which can be

used to identify methylated DNA portions on human chromosome 21 following DNA

treatment with bisulfite, as described above.

Table 5 - Amyloid precursor pr otein (APP) gene (GenBank Accession NoX127522)
- Chromosome 21

WT probe (5°-3°) / SEQ ID NO: Methylation probe (5°-3°) /SEQ | Position (gi35230)
ID NO:

| gaggegetetotpos/(5) gaggggecetetgee/(6) 3509-3523
gttaagetetigtat/(7) gttaaggegtigtat/(8) 3535-3549
ttgtggatatggoat/(9) ttgtgggcgtogeet/(10) 3550-3563
tittigptgtgagte/(11) tttitggegtgagte/(12) 3573-3591
gagtggetatagtitt/(13) gagtgggogtagtit/(14) 3583-3597
titgstostsitgtta/(15) tttggtggogttgtta/(16) 3598-3613

| gattgttgtotttees/(17) getigttocotitore/(18) 3677-3692
tettgpitepagapt/(19) tgttggtogaooagt/(20) 3492-3506
tttittttgatetea/(21) tttttttcggtgtga/(22) 3570-3584
-agtttittggtests/(23) agttttteggtepte/(24) 3592-3606
gatgegtiggattag/(25) ggtggetoggattag/(26) 3639-3653
tggegagtggagepe/(27) gegggagcgpagess/(28) 3500-3514
tititggcatgagts/(29) tttttggegtgagtg/(30) 3572-3586

_ggeeptotetesont/(31) geogatgegtpgant/(32) 3511-3525
gtetaggtestpotia/(33) gigtaggcggtgtta/(34) 3523-3537
titgptgteagtgeo/(35) tttggtecgagtgga/(36) 3574-3588
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inversion. The solution was incubated over night at 55 °C in the presence of
Proteinase K (10mg/ml, 1/10 of the final volume). An equal volume of

Phenol:Chloroform (1:1) was added to the solution, mixed well by inversion (5 min)

and centrifuged for 15 minutes at 14,000 x g to reach phase separation. Chloroform
was added to the upper phase, the solution was well mixed by inversion for 5 min,
centrifuged at 14,000 x g for 5 min to reach phase separation, collecting the upper
phase, to which 3 M sodium acetate (1/10 of final volume) was added and mixed well



Table 17 WI probe (5'-3") /SEQ I D NO Met hyl ati on probe
(5-39 /SEQ I D NO. Position 00044

w@Qaostater4 tt ggtt gttgtt/ 63ggtttattttcggtt gtt gt t PEGIRARYM0866
162 ggtttattttt gtc tt tt/67 ggtttattttt gtt tc tt/68
ggtttattttt gtc tt tt/69 gghytattttt gtc tc tt/ 70

b? gﬁe%s?t%ﬁgpﬁfg ltiz}af g ’@g{;}lj pé%({lg%%tﬁ gf({; ‘%6? fordver hfpht hAd oncentration

ahd pritgagrd Biblebfedddéntioed t tt gtc t tttaag/ 74 tattttt

gtt tctttaag/ 75 tatttfc gtc tt tttaag/ 76" tattttt gtc

tctt ﬁyg¢@ﬂqu@eseg’t‘“ﬂamsttaag/ 78 tattttc gtc

tettg t el BluPRERAebAeA R Lbh g digested with

ttaa%g?%??gé‘l%%?‘%% fttt gtc tt ttglgiglatetgﬁe 51)8&1/&& 2 A
5 Heil (3¢ uhit NEB tHnz§Rel New Briglatd Bid#sgddd Bedaly MA (JBE5-5599

USAhadaEERTBSOMDISObERISBe RO pS Aoted fopbeY sgvemisht
oot Bk 10l iS5G

titagag tgtgt t ag/90tdgttttagag cg- 2t
ag/ 9HdllSeng atigestign,t 2 tyd gefgDNGt front thegdigestiogt mixtarpagas used as

t t .C 93.tgttttagag,.c Ci,@ tgttttaga i

it o B o ooy SE B TRy, Pdevisi iRl fy conditions
10 d&EES% i6 TaBl9 89 bagRgat gt gt t agtgat/ 98t tagagcgt gt t

aagtgat/991196- 1216 ttagagtgtgc t agtgat/ 100

ttagagtgtgt c aagtgat/ 101 ttagagcgt gegt gaagtgat/ 102

ttagagcgtgt c agtgat/ 103 tTadadt gt gc c aqgt gat/ 104

Rrinpgdgcgt g Seqaudnca(-3PFEQ ID NO: Position in PCR product
name NM000044. (bp)
AR-f TCCAGAATCTGTTCCAGAGCGTGC/55 1183-1207 ~300%*
AR-r GCTGTGAAGGTTGCTGTTCCTCAT/56 1447-1470
* _ the size of the PCR product depends on the number of CAG repeats in the DNA retrieved from the
patient
15
Table 8
Reaction mixture
Buffer 10X 0.1 of final volume (20 ul)
dNTPs 2mM 0.1 of final volume (20 pl)
AR-f 10pmol/ul 0.1 of final volume (20 ul)
AR-1 10pmol/pl 0.1 of final volume (20 ul)
Water ‘ ] Complete to the final volume (20 ul)
Enzyme* 1 unit
DNA 0.1-0.15 of final volume (20 pl)

*NEB Enzyme-Taq DNA polymerase Cat. No. M0267 New England Biokabs. Inc. Beverly MA
01915-5599 USA.

20 ' Table 9

Temperature Time No. of cycles
94°C 4 min
94°C - ' 45 sec .
59 °C 1 45 sec 35
72°C 1 min ‘
72°C 7 min

The resultant PCR product of about 300 bp was resolved and visualized on a
2.5 % agarose gel.
Methylation specific PCR (MSP)
25 DNA was bisulfite treated as described in the Experimental procedures

hereinabove.
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Table 12
Temperature Time No. of Cycles
94°C 4 min
94°C 45 sec
59°C 45 sec 35
72°C 1 min
72°C 7 min

Product identity was confirmed by a two-step nesting PCR reaction, primers of
which are listed in Table 13, below and PCR conditions are listed in Tables 14-16,
below. The DNA template of the first PCR was used for bisulfite modification
(~50ng). PCR product was used as a template for a second PCR reaction (1/20 of

final volume). Reaction product was sequenced.

. Table 13 :
Primer Sequence (5°-3%) Position in PCR product
name NMO000044 (bp)
AR-F-1 agatitagttaagtttaaggatggaagte/60 1096-1124
AR-F-34 gegtigggaagagtitattit/6l 1131-1151 ~280*
AR-R-282 aaaaaccatcctcaccctactactac/62 1379-1404

*the size of the PCR product linearly correlates with the number of CAG repeats in the DNA obtained
from the patient '
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The PCR product of step II was resolved in 2.5 % agarose gel and purified by
commercially available purification kit (GFX PCR cat.No, 27-9602-01 of Amersham
Bioscience Piscataway Bioscience NJ 08855-USA) and then subcloned to pGEM

15 plasmid (pGEM-T Easy Vector Vector System I Cat. No. A1360 or pGEM-T Vector
Vector System I Cat. No. A3600 Promega Corporation Madison WI USA). Accurate
sequencing was confirmed by sequencing of 5-10 clones of each PCR product.
Sequencing was effected by an ABI Sequencer machine.

Results

20 - The native sequence of exon 1 of Androgen receptor along with Hpall and
Hhal restriction sites is given in Figure 2a. A putative sequence obtained foﬂowing

bisulfile modification is shown in Figure 2b.
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resulted in a clear band of 280 bp, a product of Exon 1 of the Androgen Receptor

exonl.
MSP analysis of the methylation state of Exon 1 of Androgen receptor from
10 male and Kleinfelter syndrome affected subjects showed that DNA amplification
using methylated primers occurred only in DNA obtained from Kleinfelter affected
subjects (i.e., 46XXY).

Altogether, these results clearly support DNA methylation mediated gene

silencing of the Androgen receptor in Kleinfelter Syndrome affected subjects and
15  suggest it as a valuable diagnostic tool for this pathology.

It will be appreciated that since MSP does not efficiently detect partial
methylation (i.e., not all methylation sites in a given allele are in practice methylated),
the use of oligonucleotide microarray may be advantageous.

Oligonucleotides which may be efficiently used in such a microarray are listed

20 in Table 17, below.

Table 17
WT probe (5°-3°) / SEQ ID NO: Methylation probe (5°-37) /SEQ ID NO: Position
(M00044)
-| ggtttatttttggttgttgtt/63 ggtttattttcggttgttgtt/66 1142-1162

ggtttatttttggtegttgtt/67

ggtttatttttggttgtegtt/68

ggtttatttteggtegttgtt/69

ggtttatttttggtegtegtt/70

ggtttattttcggttgtegte/71

ggtttattttcggtegtegtt/72

tatttttggttgttgtttaag/64 tatttteggttgttgtttaag/73 1146-1166

tatttttggteggtgtttaag/74

tatttttggttgtcegtttaag/75

tattttcggtegttgtttaag/76

tatttttggtcgtegtttaag/77

tatttteggtgtegtttaag/78

tatttteggtegtegtttaag/79

ttttggttgttgttaagattt/65 ttteggttgttgttaagattt/80 1150-1170 -

ttttggtcgttgttaagattt/8l

ttttggttgtegttaagattt/82

ttteggtcgttgttaagattt/83

ttttggtcgtegttaagattt/84

ttteggttgtegttaagattt/85

ttteggtegtegttaagattt/86
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10 (www.hgu.mrc.ac.uk/Research/Cellgen/Supplements/Unigene/t21all.htm).

Table 18

Gene Name Accéssion No. Ratio ||Location CpGisiand Signe
amyloid beta (A4) precursor protein 21q21.3 oY APP
(protease nexin-II, Alzheimer disease) M23373 1.8
ATP-binding cassette, sub-family G 21q22.3 Y ABCGI1
I(WHITE), member 1 AF038175 1.23
autoimmune regulator (automimmune 2122.3 Y AIRE
polyendocrinopathy candidiasis AJ009610 1.12
ectodermal dystrophy)
BTB and CNC homology 1, basic 21g22.11 Y BACH!
leucine zipper transcription factor 1 AIB30904 1.02
BTG family, member 3 BES96159 183  [Hleell-q212 Y BTG3
carbony] reductase 1 AP000688 128 |PPlae213 CBR1
carbonyl reduictase 3 AB003151 106 |[le222 Y CBR3
chromatin assembly factor 1, subunit B NM 005441 0.97 21q22.13 Y CHAFIB
(p60) - )
chromosome 21 open reading frame 18 AB004853 1.08 21q22.12 Y C2lorf18
chromosome 21 open reading frame 18 ||AA984919 009  |(Fle2z12 Y C2iorfl8
[chromosome 21 open reading frame 2 |[AP001754 lose  lhig223 Y | cuon
collagen, type VL, alpha 1 X99135 1.58 21q22.3 Y COL6AL
collagen, type VI, alpha 2 AT635289 123 21q22.3 Y COLeA2
Gollagen, type XVIII, alpha 1 AF018081 117 |[Ple?23 Y COL18AL
coxsackie virus and adenovirus AI557255 123 21q21.1 Y. CXADR
receptor
cystatin B (stefin B) BF341232 194  |H19223
DNA segment on chromosome 21 21922.3 Y D21S2056E
(unique) 2056 expressed sequence AL137757 107 )
Down syndrome cell adhesion . 21q22.2 Y DSCAM
moleculc . _ ||AF217525 0.9




(honol ogous to yeast UBC7) v-ets avian

eryt hrobl astosi s virus E26

oncogene honol og 2

WO06028614 BES01723 UB0456 Wb5901 X63071 Al4210BAT/NIN004/000866
003895 D84294 AB001535 U75329 U61500 NM 004627
AL163300 AF017257 1.21 0.96408.32 1.34 0.92 1.04 0.97

23 0.9/ 1.10 0. % 39 0.99 U 98igie22. B 21§22. DSCRI
) jcal ¥ N
B s e DS 51 89 1 1]55005 11 219221
Down syndrome critical region gene 3 {|D87343 1.19 21q222 Y DSCR3
f-box and WD-40 domain protein [B ||AA436684 0.9 21q22.11
Ethe receptor, ionotropic, kainate NM 000830 0.96 21g21.3 Y GRIKI
i [ { .
HMTI (hnRNP methyltransferase, S. NM 001535 LS 21922.3 Y HRMTIL1
cerevisiae)-like 1 -
holocarboxylase synthetase (biotin- 21g22.13 Y HLCS
[proprionyl-Coenzyme A-carboxylase ||D87328 0.95
(ATP-hydrolysing)] ligase)
integrin, beta 2 (antigen CD18 (p95), 21q22.3 Y ITGB2
lymphocyte function-associated antigen
1; macrophage antigen 1 (mac-1) beta X64072 0.83
subunit)
interferon (alpha, beta and omega) AU137565 0.94 21g22.11 Y IFNAR1
receptor 1 )
interferon (alpha, beta and omega) 141943 128 21922.11 Y IFNAR2
receptor 2 )
interferon gamma receptor 2 (interferon U05875 141 21922.11 Y IFN
gamma transducer 1) ’
interferon gamma receptor 2 (interferon| U05875 141 21g22.11 Y
gamma transducer 1) )
iaterleukin 10 receptor, beta 717227 097  |[Ple2211 Y ILIORB
intersectin 1 (SH3 domain protein) AI033970 0.95 21922.11 Y
KIAA0653 protein AM421115 1.32
minichromosome maintenance 21g22.3 Y MCM3AP
deficient (S. cerevisiae) 3-associated [|AB011144 1.14
[protein
myxovirus (influenza) resistance 1, 219223 Y MX1
homolog of murine (interferon- INM_002462 1.19
inducible protein p78)
myxovirus (influenza) resistance 2, M30818 1.03 21922.3 N MX2
homolog of murine i
neural cell adhesion molecule 2 U75330 107 |[Ple2ll N NCAM2
nuclear receptor interacting protein 1  ||AF248484 1.3 2lqll.2 N NRIP1
PBX/knotted 1 hoemobox 1 Y13613 096  |[*le223 Y PKNOXI
pericentrin AB007862 003 |[P1e223 Y PCNT2
phosphofructokinase, liver AL041002 129 |[Pla223 Y PFKL
phosphoribosylglycinamide 21q22.11
formyltransferase,
phosphoribosylglycinamide synthetase, ||AA436452 0:98
phosphoribosylaminoimidazole
synthetase
ﬁuitar}f tumor-transforming 1 BE795643 158 21223 Y PTTGLIP
mnteracting protein .
potassium inwardly-rectifying channel, 21922.13 N KCNI15
[subfamily 3, member 15 U73191 142
protease, serine, 7 (enterokinase)  ||U09860 087 |29l
. |[PWP2 (penodxc tryptophan protein, AP001753 0.95 21q22.3 Y PWP2H -
u_East) homolog "




21922.3 219g22.3 21922.3 219g22.3 219g22.3 21922.2 Y NY
YYYNYYY PDXK S100B SH3BGR SI M SMI3H SON SODI

W@EYN30286TLC3 TRPM TMPRSS2 TVEML WRB Y Y ETS- 2 FCDM2004/000866
Tabl e 18 above it is evident that there is

variablility in expression oft genes of chronosone 21
pyriddxattpytidokie HiMin BE)AL £, SOITEJEN 1@ gni Y PDXK
lki@wpressed (i.e. |[F&t%d X = 175 PDXK) . _whi lle
n@bdaed @osdiften autader efpr essed (i e., t 1, Y5 e.|g. RUNX1
gzg%gwle‘}k@“ﬁé‘mﬂeas H1%%r  t hi s%Fari tan be the
st SRS et pe ek oo et =y
g pl €, B 12T ajAvenisuggest 82t hay hot al |l the Cpd
Sl abaam bikdllg gloliic oAb o ST VE o | t]lqe VWeTEZAI0] €T eU N U | SH3BGR
@?&t hyl ation whi | e|¥H58t whi cit*arellstill mit hyl at ed
s&[&%geg&mgph}a)%mgﬁh LsQYEr exprigssi ofpifrse. , |[maxivmal [pv e

expression of thrke allel
SMT3 (suppressor of mif two 3, yeast) W55901 134 21922.3 i Y SMT3H1
homolog 1 ' .

SON DNA binding protein X63071 092  |[Flaz2ll SON
superoxide dismutase 1, soluble 21q22.11 Y SOD1
(amyotrophic lateral sclerosis 1 (adult))|[A1#21041 1.04 :
[s;aptojanin 1 NM_003895 097  |[Ple221 Y SYNI1
21922.13 N TTC3
tetratricopeptide repeat domain 3 D84294 1.23
transient receptor potential channel 7 |{AB001535 0.97 219223 AY TRPM2
Itxansmembrane protease, serine 2 U75329 116 |[Ple223 Y TMPRSS2
ltmnsmembrane protein 1 U61500 095 |[P19%23 Y TMEM1
|ttyptophan rich basic protein NM_004627 139 |la223 Y WRB
ubiquitin-conjugating enzyme F2G 2 21q22.3 Y
(homologous to yeast UBC7) AL163300 0.99
v-ets avian erythroblastosis virus E26 AF017257 0.98 21q22.2 Y ETS-2
oncogene homolog 2 -

From Table 18 above it is evident that there is variablility in expression of
genes of chromosome 21 in a trisomy state; some genes are highly over expresséd
(i.e., ratio X = 1.5; e.g., PDXK), while others are underexpressed (i.e., fatio X<1;

5 eg., DSCAM). The reason for this variability can be the number of CpG sites which
are methylated. Thus, for example, a 1.2 ratio suggests that not all the CpG sites in the
excessive allele were subjected to methylation while those which are still methylated

prevent a 1.5 fold over expression (i.e., maximal over expression of three alleles).
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DSCAM The Down syndrome cell adhesion nol ecul e
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gfcél%e?l!e - Bb 8 TGRSR EMARC RG] DA 3teGeBiBthryos

wRBCAMamed -ffdm MMMAW@@&T@@TN¢T GMO@20K73 388¢dal cell
3}?73 15 Tabl e I‘S{é‘%{) 'I(;ai)nger atureTi mneNo. O

5@?; eﬁﬁ’?F’@Eodf? MoHER8YSeco 35 72 CL nin

Stglbntcing 'TaasedRﬁﬁﬁlE/&& CcANrehik d%nBUfT&‘les%@gluﬁélw list

primers- nes-fl-bis and DS | - bi
PROGEY @@BB@K mdmons which were used to amplify DSCAM from tissues and

cells from healthy subjects and Down’s syndrome affected subjects.
PCR reaction was effected using the primers listed in Table 19 below and the

reaction mixture reagents and concentration described in Table 14 above.

Table 19
Primer name Primer Sequence (5°-3’)/SEQ ID NO: Position (AL163283)
DSCAM-fl-bis GTTATATGGATTTTTTTGTTAATTTTTTTT/ | 333350-333379
87
DSCAM-rl-bis TCTCTACTACTACTTTAAAACTACAARAC/1 | 333456-333481
51
DSCAM-nes-fl-bis | GGTTTTAGTTATATGGATTTTTTTGTTAAT/ | 333344-333373
152
. Table 20 - Step 1
Temperature Time No. Of cycles.
94°C 4 min
94°C 45 sec
52°C . 45 sec .35
72°C : 1 min
72°C 7 min

* Reaction was effected in Buffer B-DS using primers. DSCAM-nes-{1-bis and DSCAM-r1-bis.




10

15

20

The resul tant PCR product was 142 bp. 5 Tenpera
tureTi neNo. of cycles 940C4 m n 940C45 sec 530C45

wW@ew352820C 1 min - 72 "C 7 mn F PCT/| L2004/ ORCBBRIRER0366

product was used as a tenplate for a second PCR
reaction (1/20 of final volsane). Reaction was

ef f e qthe FedultaBUfATE Hrol¥ER viAksi 1ag vy | mer s DSCAM f | - bi s and
DSCAM rl -bis. 10 The resultant PCR product was 135 bp.

PCR | ] Xt 9
and (ot Bl S o I FRECH: Rcoon BAERLRRE, BP0 of il
vBkamg)l e 3 above. Sequence identity of the product was
confirmed by sequencing as is also described

her ei nabove. Results 15 Sequence anal ysis of DSCAM

e ¥ep 2he cl anes exhi bhited

met hyl ation state in i;@ib&%es fromDS enbryos

Temperats Times  These regdleiofaicls®i cat e onl y

94 ; o FMAcSAM  cuagedting. t hat - the _ use

Jv T T U"5 l-év\.ﬂ‘rv, A4 T T 9 . - T

“HE—o--gent e AJ.‘S%CGI’ ays—for—det ecti ng DSCAM

TRt hytation—ts—prefery B e—O--goenu¢l eotides sliitable
ogﬁn‘ct ecting—DSCAMnELgyHat -on—areH-sted—n—Table

7"’ 11 b D +

Ve W= N P b ) H H Bt o raba (B
RéActi &t NEB IMErs AS£1-bis 7y 1D,
R L i R G Ao
NO. chr onosone (UCSCNo.) and in AL163283 cl one

41139%b 7esultant PCR product was 135 bp. PCR reaction mixtu:r7 ngg iolailgd on
ttttgtttgtgagqt /246tttttgtttgcgagttggqt g/l
3 teraeossais 1ad 1589 95 e Brotc WRPEOGHL & ouibed in Example 3
bdvel I5ELheR Uiha8968 hhdit Wid LG b i
Tttigt t‘%%%gagt t gggcg 12";t°t %“%tt gt% ?%FS@%?E‘%@%@S%@ as is also
described hergingbaytecgggeg/ 159 41139462-

Results

Sequence analysis of DSCAM methylation state in amniocytes from DS

~embryos showed in two cases that 25 % of the clones exhibited methylation on CpG

sites. These results indicate only partial methylation of DSCAM, suggesting that the
use of oligonucleotide microarrays for detecting DSCAM methylation is preferable.
Oligonucleotides suitable for detecting DSCAM methylation are listed in Table 22,

below.
Table 22 :
WT probe (5°-3°) / SEQ ID NO: Methylation probe (5°-3°) / SEQ ID NO: Position in the
chromosome’
(UCSC No.) and
in AL163283 clone
tttttgtttgtgagtegggtg/246 tttttgtttgegagttgggtyg/153 41139457-
41139477
333376-333396
ttttgtttgtgagtcgggtg/154
ttttgtttgtgagttgggeg/155
ttttgtttgcgagtecgggtg/156
ttttgtttgcgagttgggeg/157
ttttgtttgtgagtegggeg/158
ttttgtttgegagtegggeg/159
gtttgtgagttgggtgagtga/160 gtttgcgagttgggtgagtga/161 41139462~
41139482 .
333381-333401
gtttgtgagtcgggtgagtga/162 ’ ’
gtttgtgagttgggcgagtga/163 -
gtttgcgagtegggtgagtga/164




gttt gt gagt t gggt gagt ga/ 160gttt gcgagtt gggt gagt ga/ 1614113

9482 333381-333401 gtt

t gt gagt cgggt gagt ga/ 162-

wQ@raosgesyagt t gggcgagt ga/ 163 gttt gcgagt cgggt gagt BEr/1404/000866
Table 21- Step 2 WO 2005/ 028674 44 PCT/1L2004/ 000866
gttt gcgagt t gggcgagt ga/ 165 gutt gt gagt cgggcgagt ga/ 166

gt Tt gcgagt cgggcgagt ga/

I e S2gdg8Bdhibaagtga/165

at gagt t gggt gagt gaaqgt t g/9k6

g g9 gagétgaagt

139495 333394- 333414

t g/ 16941

t FaepceRfAHIgaTAIegR@st g/ 17,0

IGGEET FIBGAYTEARH t §/TTTGTGRGOETIBt At gaag
gt gagt t gggcgagt gaagt cg{ 173 gt gagt cgggt gagt gaag

gcgagttgggt gagtgaagtCc

s

gcgagtt gggcgagt gaagt t

5k 3 508 BB PRYEATIT T
[SE§5toagedHot4agess;

gcgagt cagggt gagt gaagt t

Agtigaagf cg/ 178

(93P tyeaybepotgrgdogatt2gaaqt t g/ 180

gcgagt cgggt gagt gaagtcgl LS tHFIISTRIE S 3 cq/ 182
nr\nanf pnnn}\ngnf aaaat e /g‘tﬁaﬂ't %aagtCQ/ 4 =

o Ogg Y 2 Y T Agegagttggatdagtdaagteg/175, :
tgagtgaagttgagt gt ggag/ [ ipgraell0aaul Lgag ok ggae/ 1854t —
39496 333395- 333415 T gagLgrad @&@'éagbgﬂagfﬂgo

t gagt gaagt t gagcgt ggag/|ld aadtg%b%a@iabmi'@(:ggaﬁﬂ 188

t gagt gaagt cgaaot gt ggaa/

tgagt gaagt cgagegtggag?

‘g%Qagtcgggcgagtgaagtcg/ 163

tgagtgaagttgagtgtggag/184

cgagtgaagttgagtgctggag/185

41139476-
41139496
333395-333415

tgagtgaagtcgagtgtggag/186

tgagtgaagttgagegtggag/187

tgagtgaagttgagtgceggag/188

cgagtgaagtcgagtgtggag/189

tgagtgaagttgagegeggag/190

tgagtgaagtcgagtgeggag/191

cgagtgaagttgagegtggag/192

tgagtgaagtcgagegtggag/193

cgagtgaagttgagegtggag/194

cgagtgaagtegagegtggag/195

tgagtgaagtcgagegeggag/196

cgagtgaagttgagegeggag/197

cgagtgaagtcgagtgceggag/198

cgagtgaagtcgagegeggag/199

tgaagttgagtgtggaggtga/200

tgaagtcgagtgctggaggtga/201

41139480-
41139500
333399-333419

tgaagttgagcgtggaggtga/202

tgaagttgagtgtggaggega/203

tgaagttgagtgcggaggcga/204

tgaagttgagcgtggaggega/205

tgaagtcgagtgtggaggcga/206

tgaagttgagcgeggaggtga/207

tgaagtcgagtgeggaggtga/208

tgaagtcgagegtggaggtga/209

tgaagtcgagegeggaggtga/210

tgaagtcgagcgtggaggega/211

tgaagtcgagtgcggaggega/212

tgaagttgagcgcggaggega/213

tgaagtcgagcgcggaggega/214

aagttgagtgtggaggtgagt/215

aagtcgagtgctggaggtgagt /216

41139481-
41139501
333401-333421

aagttgagcgtggaggtgagt /217

aagttgagtgtggaggegagt/218

aagttgagtgcggaggcgagt /219

aagttgagcgtggaggcgagt /220

aagtegagtgtggaggegagt /221

aagttgagcgcggaggtgagt/222

aagtcgagtgcggaggtgagt/223



t gagt gaagt cgagcgcggag/ 196 t gagt gaagtt gagcgcggag/ 197
cgagt gaagt cgagt gcggag/ 198 cgagt gaagt cgagcgcggag/ 199

W@ 203924604

PCT/IL2004/000866

t gaagt t gagcgt ggaggt ga/ 200t gaagt cgagt gct ggaggt ga/ 201411
39500 333399- 333419 tgaagttgagcgt ggaggt ga/ 202

tgaagt t gagt gt ggaggcgal

[A25td80a05d0QGegTggAgICy

t gaagt t gagcat ggaggcgal

A/ 204"

anart ansacant NN~ N A

h/ 206

248t ¢gaagicgsigbat/gemaqcy

208

pLSARE T R ch e
Z09-19 4

.

tg9 FEaE
qc
ggag

CaWalalaXal

gdémgat g

/210

h/ 219

7952899

PPItLgRACaEge
geg
ZEEERESk

AT L
LD 4

O BRYC T g AsEC yar
41139481-

aagttgagtgi g

Zaxdte
44 8Yaygcy
215aagt cg

P 1439738-
41139508

| 332906438427

agt gct ggaggt ga
Fagaset23E / 217

g

H9tgtaga AINRN A dacaa
C

~ T~

L‘c’ 8‘%&

agce

tdgges PI>T=Y

/24
LHRYLHLYEIygcTag

JETS

~ 3+~ T~
N NN
N N B
O ©

aagttgagcgcggaggcygagty

e
itGdndsddedd3gycyay

<
(@)

deécc
GHtg&ytagggat /237

et EgatRrgiygesgtyagt /
aagt cgagcgt ggaggt gagt /

ot PR oW W WaVWa Ve PoWa RV |

thwmwtwa@gt gag
226 aagt cgagt gcggaggcgag

At A~~~ ~t A~~~

| 4129517-

[ 4139737

1333436-333456

OA-O-O

PR gRes It agsEst 9o

T = J

41139488-

GG geoggtgasicagegat/
508 333407- 333427

tgtttttggtegttggggegt /241

gtdgiidedigaggtgagi/agggat /

C 4113532539
41139545
333444-333464

gttgttggggegttttgtagt/244

gtcgttggggegtitttgtagt /245
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gcgt ggaggt gagt agggat / 232 gt gt ggaggcgagt agggat / 233
gt gcggaggcgagt agggat / 234 gcgt ggaggcgagt agggat / 235

wQeesyesayt gagt agggat / 236 gcgcggaggcgagt agggat PCBYL2004/000866

41139517-

tgtttttggttgttggggtgt/ 238t guptttggt cgttggggtgt/ 2394113

9537 /333436-333456 tgt E%éf? t ggggcgt/ 240

tgtttttggtcgttggggegt/ 241 ?%’5%%5

gt t gFDBERIt gttt t gt agt / 242gtt gt t ggggt gttt t gt agt / 2434113

9545 333 -333464 gttgtt cgttitgragt/ 244

ot coFFaRaHElR L8 aBPRoty 55 B, S0 dpisaiseshs (abha, beta and omega)
RRE L 2QRNARDBEEnHE K EXANELE NP ATNTY65) i %HﬂﬁEﬁ?'sﬁg&&d in

above it is evident that Interferon (al pha, "beta” an
chrosysdpmREd dpsany. 1 The miRiatioGeraBamko AFNEGT was biamined in cells

AUL37565) (i s . partially. sil ed in 5 chro 21 .
oy R 2 iR R el ol Be P GrseR ARt HACAR | promoter i
2BX%A Th M gurk 5aC €Al SutatBRGseljhiSifeld Sbtafed RIRWIRE BisulTI SRRt is

5a. The native sequence of | FNARL pronoter is given
showiringligares®. A put ati ve sequence obtai ned fol | ow ng

bisulfile t) r .S shown in Figure 5b.

ExperElw%'ﬁ g'g'%g?f)%g%rreges 10 Cells - See above. DNA

ext r &ells oisec als®e. Exanpl e 3, above. Sequenci ng based

anal ysi.s of DSCAM net hyl ation -Tabl es 23-25 bel ow | i st

pri n@gf“%‘lm TEREFEMPIS P were used to anplify

I FNA ' t ' .

oo BeqatRg bshaRaggl o DS W ARIBER . TEH 24 93 eow s
priaerseifdPCROconditiogs whéchowereeused |to sibreplify EFN'AEU efrd tissues and

| ow and the . reaction mxtyre reagents_an

cggjq@%iﬁglfhwbﬁefg s Pewy seyramme afieciadsbiectrapl e 23

P TPCRREBRASA Qftcldd dsfhEARE HRAPAUEDGP TAEYe 23 bhioW-Rd the
r¢apiipn fﬂ&xtbr'esrm@ﬁts 188 tancEmGionTdesdiitdan TaFIEAGGEDb & 7

| FNR-r 4- bi s1372- 1396 AAAAAACCTTAACCTTCACAAAATC/ 248

| FNR- nes-f - bi s1533- 1557ATTIGITTAAGATTTTAGGGTITAGTA! 249

20 Table 24 - Step 1 TenpdeBedfeTi neNo__of Qucles

Primer name Position in (4Y654286) | Sequence (5-3)/SEQ ID NoO:
IFNR-f4-bis 1327-1351 TTTTAGTTTTATTTGGTTTTTAGGT/247
IFNR-14-bis 1372-1396 AAAAAACCTTAACCTTCACAARATC/248
IFNR-nes-f-bis 1533-1557 ATTGTTTAAGATTTTAGGGTTAGTA/

249
Table 24 - Step 1

Temperature Time No. of Cycles

94°C 4 min

94°C 45 sec

54°C 45 sec 35
72°C 1 min

72°C 7 min

Reaction was effected in Buffer B-DS using primers IFNR-f4-bis and IFNR-r4-bis.

The resultant PCR product was 231 bp.
PCR product was used as a template for a second PCR reaction (1/20 of final

volume).
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15

940C4 m n 940C45 sec 540C45 sec35 720C1 min 720C7 mn
Reaction was effected in Buffer B-DS using priners

wo ENRo02867bi s and | FNR-r4-bis. The resultant POQRPIIRAet00866
was 231 bp. 25 PCR product was used as a tenplate for
a second PCR reaction (1/20 gf final volunme). WO
2005/ 028674 47 Tabl e 2§1~ab!§§§pS%RI}CT/ | L2004/ 000866

O-AL

Z%El Eﬁﬂgl tt cn reiNo- UI PI (SIS :74 CH IWO”?(‘:VC 15,) STl

0dQUL, 490 sec35—72Ctmt 4 170N —effected
Jq¥¢ Buf fer NEBustnyg pus@ers T FNRmes-f=bis—and TFNRT4
icc The Tesuftant PCRzpELdUCTt was 186 bp. 5 PCR

&ACTI on products we |fgael ved on 2. % agarose gel and

te 186 Dp product Waswmipurified as] described in

Rexctioiph# effecRb BB Fer DEBUSIAE RintetbAFNR -has-FOfs afJTENREBELICT Was
confirmed by sequencing as is al so descri bed

her eiThelresvdtant ACR Besiuct wadvEiGhy. at i on of | FNARL al | el es
was seen in DS sanples. Fromthe above described, it

I's conceivable that DSCAM and | FNARI et hyl ati on

st at PR FedioN praducid msaRslvel agnDSt%Ca, %m%ege‘s ah@rthe 186 bp
chrom)sorre 21 tri songpdaThese results also indicate

Rredict Gtasaruriisdens desrbedaine Exgaplep? aboveat Sgaveice 1dentity of the
ARAATRA Wpithch by SN SAR SRR S Gt

PCT/ IR@DIM/ 000866 48 EXAMPLE 6 Putative markers for
Chro nme .13 trlsony Tahle 26  bel ow, shows

r at | ]@H%H‘gﬁ%@g@ Jewassepr &aﬁséﬁmp}?sarml otic

cel | %r@ﬁ’it BN gBbvel BBcEbEE OftYis 1&&@1@%&5 P ?ﬁ(‘{m gnd IFNARI1

versus amiotic cells obtained from nornmal subjects
mmy]atmgu state can serve as valuable dlagnostlc markers for chromosome 21

uk/ Researc nt s/ Uni e e/t | .
fti; e fostls Elsp eare e b, Srnen vt sl psagelated in
dhfdrﬁéb@ihem%ﬁorﬂ? 8dn SBNEH AdRers 'f&refﬂﬁ&ﬁoso@ﬁg NAnpffication as well.

i nsteady stat evels), this profile of gene

expressi on does not occur in chronosonme 13,
explaining the vitality of chronpbsone 21
anplification.



10

10 Tabl e 26 Gene Nane ADP-ri bosyltransferase (NAD+,
poly (ADP-ri bose) polynerase)-like | ATPase, H+ K+

wez@kharsyiyng, beta pol ypepti de carboxypepti daseP@RIL2004/000866

(plasma) I CDC16 (cell division cycle 16, S.

cerevisiae, honol og) ceroi d-4gi pofusci nosis, neuronal 5
coagul ation factor X CO'E%}JMPLEKPG IV, alpha 1 cullin
4A cyclin Al cyclin-dependent kinase 8 dachshund ‘
( Dr osophi Pututiveoroiieys o rpiiopirdy 15 entosagal wisbigm | y

C, r oubl ecorti.n CaM ki ngse-like 1 . . . .
oo TABIR 26 PR A58 & RTReiortsn  one. s e sion p gppiotic
cbiid Q%ﬂl%alﬁ&ﬁ%%npl'\dsog&? d1skbp@Edversus amniotic cells obtained
NM 0018720. 9213914713 'NK 00390311. 08 113834

fid 0064931. 513g22. 3 AL52188#®E] 0913934 subjects
b ORE T I T I
TQr3@nly, 6hBEAl 163 ThMWosdme 11 Zddorgid avhkre Mst genes are silenced
0047341.413913. 3 BE837728113g22. 3 excision repair )
(BNds és énstrpfiemiate ilwlsao&équfggmfrge@éfqmr%ﬁey, 83®t pccur in
o e 1 e U0 Pt S AR MR 1t amlifienton.
(Cockayne syndrone)) FERM 13832.2 RhoCEF ( ARHGEF)
and pleckstrin domain protein 1 BF793662 1.19
(chondrocvte-derived) fibd@h arowmth factor 9
IGélqleaae activating facto r') ”Accession No. ”Ratio ”focation J
ﬁ;ﬁ?::é{t&sierase (NAD+; poly (ADP-ribose) NM_006437 1.6 | 13934
|ATPase, H+/K+ exchanging, beta polypeptide NM 000705 [[1.11 Jl13g34 |
lcarboxypeptidase B2 (plasma) |Nv 001872 flo.92  |[13q14.13 |
|CDC16 (cell division cycle 16, S. cerevisiae, homolog) |NM_ 003903 |l1.08  |[13g34 |
|ceroid-lipofuscinosis, neuronal 5 |NM 006493 fl15 13223 ]
lcoagulation factor X . |AL521984 109 1334 |
|collagen, type IV, alpha 1 XM 007094 043 |13¢34 |
lcullin 4A |la1638597 158 Jl13g3¢ |
leyclin A1 InM 003914 fl1o6  |l13q133 |
lcyclin-dependent kinase 8 |IBE467537 159 |l13q12 |
|dachshund (Drosophila) homolog J|NM_004392 l1.69 11392133 J
[DuaJ (Hsp40) homolog, subfamily C, member 3 llaw772531 122 |l13g32.1. |
ldoublecortin and CaM kinase-like 1 [NM 004734 |14 [13q133 |
lendothelin receptor type B |IBE837728 I 139223 ]
excision repair cross-complementing rodent repair deficiency, 4 13q33.1
complementation group 5 (xeroderma pigmentosum, NM_000123 1.12
complementation group G (Cockayne syndrome))
Ei%x} (ihyc:SdE:d(jég{)HGEF) and pleckstrin domain protein 1 BF793662 1.19 13g32.2 -
Ifibroblast growth factor 9 (glia-activating factor) ||A1869879 llo.9s  J13q12.11
e i T El
e e R ot o T
|fms-related tyrosine kinase 3 I~ 004119 1.3 J13q122 ]
[forkhead box O1A (thabdomyosarcoma) HNM_002015 ”1 17 ” 13ql4.11 I
|growth arrest-specific 6 |~ 000820 Jo.76  |[13g34 ]
[Human BRCA2 region, mRNA sequence CG011 [us0536 lo.67 . Jl13q13.1 |
|

linhibitor of growth 1 family, member 1 IAF181850 llo.oo  l13g34




A1869879 0.98 139g12.11 fins-related tyrosine kinase
1 (vascul ar

w@erosoatsrd i ty factor

endot hel i al

grow h factor/vascul ar

receptor) NM 002019 139g12rGI/IL26@H000866

fins-related tyrosi ne kinase 1( vascul ar endot heli al

grow h factor/vascul ar perneability factor r ecept or)
ol BT R BT a1 O R 4 130X [Bos31 ]
50 glpta.3 (imporfipalpha d m"."m,'pZ"L}':}’% A gp35 codpd2 |
klothg ari |y, nenber 1 NV 002019 NMDOJ 0@\91500 M% [iggs!l |
ligax0'9 IBNARATBLGHAdent]. 73 1.3 1. 17 Oj .067312 009 TLl3q33.3 |
iph 9 EIGHC Affilgacder 130 12 11 13034 1304787013637 |16 13135 ]
O Tl 77 LﬁILlJU'-H (Sivisisieion i 1|;" :\Jt 4:,io| 0412}'13 J
LOCRQAAAN e geptidase (i phortin al nh: ) 4277w 040%%s7 4391312 j
mm@mdnaztrmlslatoh@ redie@@HY 05 1. 44 1381pAIS84Bs3gase |09, 14.11 |
imptiBuaanemeeRtdil 002312 1.3 13933. 3j[aw20s652  [[1.63  [[13q12.13 |
osteoblast specific factor 2 (fasciclin I-like) [IN71912 191 |13q133 ]
[peroxiredoxin 2 |laL523978 111 ]
]propionyl Coenzyme A carboxylase, alpha polypeptide JﬁM_000282 nl.22 "13q32.3 : j
@otein phosphatase 1, regulatory (inhibitor) subunit 2 JIAII41349 ” 157 || |
[purinergic recgptor (family A group 5) [A1823889 125  |[[13q142 |
Ireplication factor C (activator 1) 3 (38kD) |AA907044 lo96  Ji3q132 ]
Iret finger protein 2 |lAL526890 125 Jl13q142 |
[gtinoblastoma 1 (including osteosarcoma) JB\TM_OOOB’ZI HI.GS 1!13(.114.2 |
lsciellin |lako025320 Jl0.95  |13q223 |
|serine/threonine kinase 24 (Ste20, yeast homolog) JmM_OO3576 ” 112 | |
|serine/threonine kinase 24 (Ste20, yeast homolog) |lau146392  |os  J13q322 |
;;)ll;:itle; ;:a;’;rl ;‘:?;ly 10 (sodium/bile acid cotransporter NM 000452 1.32 13g33.1
solute carrier family 25 (mitochondrial carrier; ormthme AT382550 0.87 13q14.11
transporter) member 15
z;lltl;en ():?21:;1 f)aé?lly 7 (cationic amino acid transporter, y+ %57303 1.09 13q12.3
|spastic ataxia of Charlevoix-Saguenay (sacsin) |laB018273  J0.97  13q12.12 |
Isprouty (Drosophila) homolog 2 J@M_005842 ” 1.54 j’l—3q3 1.1 |
]transcription factor Dp-1 JINM_OO71 11 jﬁ .23 ”13q34 |
|transmembrane 9 superfamily member 2 |lau131084  lo.97 (13323 |
|tripeptidyl peptidase IT INM 003201 .1 fi3g33.1 |
|tumor necrosis factor (ligand) superfamily, member 11 JIéF053712 jﬁ 14 ”13q14.11 |
|Zic family member 2 (odd-paired Drosophila homolog) ||AF188733 —|ﬁ9 [l13q32.3 I
zinc finger protein 198 AL138688 1.45 paiz

EXAMPLE 7

Genes of trisomy 9 and primers which can be used for detecting methylation status

thereof

Trisomy 9 is a rare chromosomal disorder.

Characteristic features include

delayed growth of the fetus, heart defects present at birth, facial abnormalities (e.g.,

low-set and/or malformed ears), an abnormally small head, kidney and/or genital
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i pora HM3 C fusion partner N67270 1.05 13813.3
| ynphocyte cytosolic protein 1 (L=plastin) BF035921 71

wWQ288/01888344. 13 ni tochondri al internedi ate PCT/IL2004/000866

pepti daseAA524277 0.8813812. 12 mi tochondri al
transl ati onal rel ease factorso0l Al 884353 0.9913814. 11

abiorlalibed, adkeltdl e&b%bﬁﬂalﬁfe@t(%ifn.,( fxEVBA3RP Lidio&rbed! %@6 i%hd/c)r

ost eobl ast specific factor fasciclin I-I1ke) "N/l
mpligymatins pf thedupioni r edoxi n 2 11AL523978 1.11 0

P000358 4 TR LY BaOX BT BIPIS el YRR pey it yoany
pétholoizteis iauh)difig biefinomd, Bladdet 349 hingShnce?, BSe&E1061516, 2 tumor

receptor (famly A group 5)A1823889 1.25 13814.2
SYRBEPSSRL BF R 1F dERsPseE 10 o VARfY 9 agncers( 88k DisAeddmA dolon and

riggilaSigi’ et Bhion PRYEG RALELT 0% s 150REBr hE Brem shope o
Rty e e o (a5
serine | ,
hrisaseritO R, Viitn ) Mshone Mook 200562 4baLs!.
yeasthd @HZ@LE-I%@@& liﬁcg'gmjléﬁ %éh&n&g{x ﬁt@m&lﬁ*%ﬁg% is used

fam ly 10 (sodium bile acid cotranspor
for, erermi@ag the methylation st@nbef 8 16 plomoter By smdthylsion-specific

rhi famly 2 m t.ochondri carrier: ornithine
PEROISE TR st DERROEEsheY o Pl E o psougien pbere the
Biide€ laré 3Rddt WivertGRTHREY | lestrlchNEER
257503 1. 00 13%1‘3'5;é 3 s,ys,dtsl"é']El mrr%lg‘g%?rbl spgstl R eflmeths have

besm idenified\surk it gll gnimyer seta ds the) kif aBPHB2ARRleOtHR Bame conditions.

IR AR R bR TR B B o

intRidad transnenbrane 9 superfamly nenber 2 AU131084
0.97 13832.3 tripeptidyl peptidase Il NM _003291 1.1
13838 aerimgrsal Prosediges” fact or (1 gand) superfanily,

me 212 . . 4. ic.faml (.2,

rorsible SRS ] ] P b B B
K#i (ntefgeng dewprittrkj NY)ISALIBI6IBN AL Bl Fedtad Wkt SOMBLE bhulfite

Genes of triso 9 and priners which can be used for
33&8{52‘1& ?%E‘aﬂ’é’t%ﬁ{srl?eéf resemunepdadons; hEplleying omyersiony the tisulfite-

' CRERRSIBY i ' teristic features

“?aﬁ‘f:‘?!aﬁ? féllerl ayedﬁg‘?bﬁﬁ’@%?@{ eeqf}%% S, heart defects

pr esEablle a7 bblomt fumrhartzes theahethodsivhichase Gdgo detect methylation

state of the above-described genes.

. Table 27
Method Example Trisomy
DNA Sequencing *APP,AR. p16,DSCAM 21,X.9

BACH]1 ETS2 INFAR1

Restriction enzyme Androgen Receptor X
MSP _{ Androgen Receptor X,
Microarray APP 21.X
Commercial kit for mutation’s plé 9
detection
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| ow-set and/or nal forned ears), an abnormally small
- head, ki dney and/or genital W 2005/028674
wEaskg004/ 000866 50 abnormalities, skel etal PCT/IL2004/000866
abnormalities (e.g., fixed and/or dislocated joints),
-and/or malformations of thelbrain. pl6é on chronosone

9 pl &tyis appreeiatedathat odreain feati@tbd of el Rvaiifbnl ‘GVhF@{‘Xre for clarity
dgsg EE‘* o]% i ncl udi ng mel anona, bl adder and ’
H Eﬁ}fr &98iesh aff sqparmée eantoditaents,5 nEyp plsesbe) rprovided in
c&ﬁﬂﬁatlér?’uf §an%%$&gb6d1?1?ntv bileYseR LV ance > sucl"%ﬁ  dppention,

colo asto

Wihmhamdsfor brdvity es6rifpedointthe coditast cki&ﬁﬁ‘in@l'@céﬁfbddﬁnerﬁ Cmay also be
for _inactjyvation of this gene in certain

[ es nsi b
ployiizd Sffﬁ‘i%FF |98 42 apy,ptable sepeampinationp2( 20) : 3092- 8:
Virmani (2003) Methods Mol Biol. 2003;222:97-115]. The

CpG WZ(r) plé Anplification Kit (Chem con
| nt epHbeughnshe llll\rmtl?nlhasub@d ddddribet ifle¢adjutictibn Owith Especific

erﬁﬁécﬁ%]eﬁ‘t% Iﬂgerr%eo Esru%\fl té@%ﬂ‘? pf érggtﬁp\t@%;{r(mgg@@m@sr@gd variations
wilt bcfmmﬁrdna 0] aiogsl skifled @0IHRRS:. OAcJoHﬁnm#lgoﬁ‘?é ﬁlrtefngg? tCehBfice all

ﬁéiences are nost divergent follo bi's
SYeR gaiergHYes, pedifieations tad svanatms 1befefa111 withini fhicesbirituatd broad

In Lt an’pll under the sane
S&g@glft ongﬁérﬁgo ﬁ}[% ge‘Aﬁ% rﬁu@ n§>aﬂi} a@ﬁeq ?ﬂt AppHcations
memtibned ri iy Ispéatfidationrar® héref Bicalpdeated |
mE)x erine tal Procedur es BIeSU| 1?| e c%n\%letrhglﬁoér@?égy by reference

iSBECHEAOhs fh ﬂ’et qq@em @ael eNh inbigriduiat publmatlorigl Itatent or

At HHAEH s .treated

P SOdI%%] bi sul $ acc dihg "?(QV@%W é%(il t‘?z‘{ 0 be mcorporated

hereig @mmﬁmiatqeonkl additiorg vitagor oR I@dnSiifieatior BE alj %Feh&@m this
is resuspended.in a total volune of

aPFZ’P"aFg& @e‘g?" % 6WLyrday A edmission thatiiyeds refoicose Jarae'aﬂable as
pries 8 t theGRéRAl inYBitIpyl ation state of the
above-descri bed genes. Table 27 25 Met hodExanpl eTri som
DNA Sequenci ng* APP, AR pl16, DSCAM 21, X, 9 BACHL
ETS2I NFARI Restriction enzymeAndrogen Recept or X
MSPANndr ogen Receptor X, M croarrayAPP21, X Commer ci al
kit for nmutation's pl69 detecti on WO 2005/ 028674
PCT/ 1 L2004/ 000866 It is appreciated that certain
features of the invention, which are, for clarity,
described in the context of separate enbodi nents, my
al so be provided in



conbination in a single enbodi nent. Conversely,

various features of the invention, which are, for
whe@gioess74 descri bed in the context of a singl ePCT/IL2004/000866

enbodi nent, may also be 5 provided separately or in

any suitabl e subconbi nati on.52Al t hough the invention

WHA TR ABEDIIRed i n conjunction with specific

enbodi ments thereof, it is evident that nany

alternatives, nodifications and variations will be

di
PPt enadheRahgf Sdsetiine By’ Al pLRITR, Sy huber, e
niBtshd Milﬁlirisﬁlfgsdaétﬁut«ﬁ@rgla&hemyﬁublh atatel i dt 1ottt ednBen said locs,

spirit and broad cope of the appended clains. All

hein @quretbyjation éta@rfh cang figm & predsisprined maeihdation state of said
of Rl B P A BRP AL M AR I Sl pumb ¢ e
speci fication, to the sane extent as if each

[ nd| i dual publ i cation, patent or _patent application

peci figaPrPthod of plaimyl.dwhemeip thedpléeratien g the locus copy
nhﬂﬂ?:@xr RRUIRE £6n LocH? Sécﬂneﬁyabéﬁ' tidnSdfdete lﬁ]orﬂqgé Fxlo% ns1stmg of
citation or |dent| Ication of any re erence
anpploidpandpolgplaidy. not be construed as an adn1SS|on
that such reference is available as prior art to the
present invention. WO 2005/028674 PCT/1L2004/ 000866
WHAT 31 S Ciphb MidthddSof Sldind 1, Q'h&%{rpé?ﬁ’d Qétefn‘iiﬁﬁl? Iﬁ¥ﬂ19ﬁt1@ﬁ‘ state of
alteration in a.locus copy number,
S@dﬂbbﬂ@lmggd@tléﬁfﬁeﬁﬁdJQYa methyl ation state of at | east
one in said | ocus wher ei ne l.ation state -
di f f &i ngr‘*fs%’ OESB%‘&%%F%OH&&“E&?‘HH éa‘i‘? HAtst ate of
sai d(ijat bRaphatebasdienethiRtibndbeaidnye of an alteration
in said | ocus coE_ nunbef. 2. The method of claim 1,
wher i) t MasgPResHAmeEY analysisie | ocus copy nunber
resu chr. aberration selected from
t he S&Zupgég ﬁfsil(fes [ %@Jéneupl oi dy and pol yploidy. 3.
The (et homiafoa@h)azinﬂﬁls wherein said determ ning
net hyl ati on state of said at |east one gene is
effected by: (i) restriction enzynme digestion
met hyl at i qfe dekRRi §1 Q% aim {, I\’V erBin$Hé RIAAL fs lg&ﬁ?&jon a chromosome
nmet hyl ati on detecti onajm( nass- spectro

s@lﬁ;ﬂ:@/ §om the (group ®esjstugel einamymnse 1,aaiﬂq$moson(a/2 chromosome 3,
sis. 4. The method of claim1l, wherein

croarr ay
ﬂgﬂglots%leﬁs 2] é”?@\é%&“é‘ﬁ S0 rFHEOTREOFHD § o FBIOMQSPEE: b Chiogipsome 8,
chidghod6:a6 P, 6RBR0ShE0 Of:hrﬁﬂlﬁg(ﬁﬁﬁ 9 Fech}amﬁmr&n?% UWRorfiosome 13,

chronosone 3, chronosone 4, r onosone ronosone
clgomeRemend 4 ovhomosonty biywhomeosdme kﬁh clmonweome 97, chromosome 18,

HiPRRR e T3omS R oADRURRR0me A ORBSBROTES22, chromosoms X

. and¢laomesuTRe ¥6, chronobsonme 17, chronosone 18,
chronpsone 19, chronosone 20, chronosone 21,
chronpsone 22, chronosone X and chronosone Y. 5. A

thed of ti.f |t I
B T o Hiprin
swjéwmhsmmod%pggm he subject; and deternini ng a

met hyl ation state of at |east one gene at
a)  obtaining chromosomal DNA of the subject; and

(b)  determining a methylation state of at least one gene at
the locus of said chromosomal DNA, wherein a

methylation - state differing- from a predetermined



the | ocus of said chronpbsomal DNA, wherein a

nmet hyl ati on state differing froma predeterm ned WD
wWQO@5023674 PCT/ 1 L2004/ 000866 53 net hyl at i onPGT/aHL20040/00866

said at | east one gene is indicative of an alteration

in copy nunber of the |ocus,s3thereby identifying the

alteration,d &iaPM ik tsi@dicarl ect .

6. The rret%hég%’l%t c%tgc?rﬁlﬁg, mg?%?ﬁﬁgaglb%’e dgfﬁglrcranﬂﬁ ng

met hyl at i ofi agt zlteeativh insepy rimMberacht thenlecese Nkerely

effected by: .(i estriction.enzynme di gestian

met hyl at i 6‘#“8&*&%&\%&‘?’@3‘&1 n ?ﬁeiri?é{‘ﬁic%}’ FEbah e

nmet hyl at i g@bjg&g ection; (iii) sequence analysis; and/or

(iv) mcroarray analysis. 7. The nethod of claim6,

wherein the locus is |located on a chronosone selected

from.the Qu ONSE St | 1. I '

2 ol omoo e ST B Sikfld, Sheff P S0Fnthin EHERTREB Statc of
saildr0 1SR lne iutRoREGYE 7, chronpbsone 8, chronopsone

9, chronosone 10, chronpsope 11, chronosone 12

chr ofBs on@esirction cREWRS g‘%ﬁﬁl%@e@ﬁlﬁﬂ%gﬁfﬁfé‘%ﬁi and

chro ong.: . some 18,

chr onoso gg’w}lgd,ha%ag%%gg@% én d%ﬁ?@% some 21,

chr oriifonse@itnce abysiss andoiX and chronmosone Y. 8. A

nmet hod _of prenat al Igi i,dentifying an alteration in a

| ocud™opyicHIFFEAIAYHE net hod conprising: (a)

obtaining fetal or enbryonic chronmosomal DNA
including the locus; and (b) determning a nethylation -
st at §.of &khelmetbod ofelae Aewhereinsthie dodustimlocated @nisr ghosrngsome
chro omgl DNA includin t he 1 ocys,, wherein,a :
FlsEiRg e Tie b kORISR PP AyomRons 1 Frdpunfen ghomosome 3,
ARIhYolel AN cBfdiRoRb 5atifoRbsdBESS, GREMORRE: 7, Thromosome 8,
i ndicative of an alteration in the |ocus copy nunber
chramesomen?, ahzaragsope Wk whiomasamet He chtommseme da, Flromesome 13,

Qcus C unber . 005/ 0286 /1120

igronzy ) cioTRRome 15 GRS, L shoabP Bl n g iotogome 18,

cdhesrdsofife BITIANRAINISEMeCHD, ChidS¥ame DYAchionRbdae Redcaymosome X
(i) ammiocentesis; (ii) fetal biopsy; (iii) chorionic
apflichfomesapieihg; and/or (iv) maternal biopsy. 10. The

met hod of claim@8, wherein said determ ning :

met hyl ati on state of said at |east one gene is

ef fedd.ed A :method of prenatally identifying an alteration in a locus copy

(7]

number, the method comprising:

(a)  obtaining fetal or embryonic chromosomal DNA
including the locus; and

(b)  determining a methylation state of at least one gene in
said fetal or embryonic chromosomal DNA including
the locué, wherein a methylation state differing from a
predetermined methylatioh state of said at least one gene
is indicative of an alteration in the locus copy number
thereby prenatally identifying the alteration in the locus

copy number.



(i) restriction enzyne digestion nethylation

detection; and (ii) bisul phate-based nethyl ation
waledsoededn. (iii) mass-spectronetry anal ysis; PCT/1)2004/000866

sequence anal ysis; and/or (v) mcroarray anal ysis.

11. A nmethod of prenatally di4agnosi ng Down's syndrone, -

t he et hody 1SN ai i) RSRdiRin i

enbr ;/ygni C%?@%&g%ﬁ%ﬁﬁ 3%&'& ﬂ%%Jleentgctegr m ni %gsairiifﬁ%/]l g{ F%lgryomc

chtomicsombl BNA saffecledbygene in said fetal or enbryonic

chronpsone 21, wherein said at |east one gene is

sel efVed ABYIOLHPICHPI ed in Down's syndronme and wher eas

a st Offetalthi thylation differing froma
predgfti):rm' ned gn%ﬁ | ati on state is indicative of

anpl (i) c acheomond¢ vdlasamplingabodier enbryoni ¢ chr onpsone
21, thereb renatal |y di agnosi ng Down's syndrone.
12. {*Wi né‘%(%%&g@fm%ﬁyai m 11, wherein said at |east one
gene is selected fromthe group consisting of APP and

cyst at hi oni ne-f| -s¥nt hase. 13. The nmethod of claim
11, wRer eittheopethpdioh glaim;de Whetes) said detepnipéng @ethylation state of

r 0 b S.eff ed by: (i) ammiocentesis; WO
S%@@?}%%‘g‘g%%é&lﬁ‘if%ﬁ{?gi’ D00866 55 (ii) fetal biopsy:
(i i1 Xi)chorestictipnvenizirne deptidnngethglatibwdetedtion) amdt er nal
bi opsy. 14. e method qf claim 11, wherein said
det ek} ni %’&“&Pﬁ?%‘?%&%wgdﬁ?%‘%ﬂ'd at | east one
gene iy effhgctEeetRinetlyiahalygisi ri ction enzyne di gestion
met hy(fléti on deSFecti oertli;(yl a%‘gﬁ (ii) bisul phate-based
met hy(at i ceqetece evdlysis; afd/oi ) mass- spectronetry

anal ysis; .(iv) seguence analysis; and/or (V)

i craiirawu&r@?r%iaﬂ%/%. A method of identifying
"“conpatible wwth life" genes, the nethod conprising:

(a) determning a nethylation state of a plurality of
genesllin Anpethpd eaf pienyaltys dirghosing J2ewe's regilioms, theanethod
é’g{ﬂj dentifying genes of said plurality of genes which
SRBIE a methyl ation state different froma

pr edgher mobedniaR fétx cendiydiditombiahedy, anident i fyi ng
the "conpatible with |ife" genes, .
determining methylation state of at least one gene in
said fetal or embryonic chromosome 21, wherein said at
least one gene is selected not amplified in Down’s
syndrome and whereas a state of said methylation
differing from a predetermined methylation state is
indicative of amplification of said fetal or embryonic
chromosome 21, thereby prenatally diagnosing Down’s

syndrome.

12.  The method of claim 11, wherein said at least one gene is selected

from the group consisting of APP and cystathionine-3 —synthase.

13.  The method of claim 11, wherein obtaining said fetal or embryonic
chromosome 21 is effected by:

@) amniocentesis;



16. The nmethod of claim 15, wherein said determ ning
nmet hyl ati on state of said at |east one gene is
wetdosorssds by: restriction enzyne di gesti on netgIT/ai200¢000866
detection; and bisul phate-based net hyl ati on
detection; mass-spectronetry anal ysis; sequence
anal Yig) s, faaldigsy; M croarray analysis. 17. A nethod of
identifying "conpatible with |ife" genes, the nethod
conpfilidi nghorienic yidk samplings gndiQhr essi on | evel of a
plurality ,h anmplified chronbsomal sequence
regi@kg; g%%m§@ﬁ§®3%7028674 (b) PCT/1L2004/ 000866 56
identifying genes of said plurality of genes, which
exhigit an_expression | evel bel ow.a predeterm ned

t hr edfrol d Theprstasd of daim 1§ yyherpin prid delsrpiatmegnethigiatipn state of

shilleFleast U8 Gino A beredBEpPELNOD OF claim 17, wherein said
eterm ning expression’level of —said plurality of

geneé)i s edsfretibednzmd digestiahlindtiepiation deBectidtyeandet hod of

claim17, wherein sajd detferm.ning expression |evel of
sai dﬁlb?l urmsl’ﬁ’batsg’aé%n‘@g&w toh fIES® at the protein

| eveliii) Zomagp_sﬁc&bﬁlle%yqﬁalﬁ@uf acture conprising a

packagi ng material and reagents identified for

det e€i) ng seduereeanabygis; anddol ocus copy nunber bei ng

cont ?‘;)ned iv¥' thin sai d packagi ng material, wherein

said reagglnfgala?’%arta Wl e of determ ning a

met hyl ati on state of at |east one gene in said | ocus

and whereas a nethylation state differing froma

pr edéder n¥naethas ﬁ§ lidantidring t“gemapaible avith Hfe”| gaws, theemethod
I5P8sihs 1 ndicative of said alteration in said |ocus

copy nunber. 21. The article of manufacture of claim

20, @her edetemdhihgal hethglation stare ofaipluraliRGifgea@an nunber

results froma chronosomal aberratjon selected from

t he group?mp chromgsasmal sequgpeesiegipngifadpol ypl oi dy.

22. é’%ki t 1dfeﬁﬁ%r%e%1{%§ X% §(}9ndp ?er t%giﬁ g%ﬂé:g thll(ﬁ;f %(rhllﬁg Q%nethylation

copy nunber, I'sin ents
det er mi ni stgtea dififérbgtl drdmnas peddetenhined hedsiatione sgdd)e thereby

in the lgocus,. sajd at |east one gene being sel ected
fromthe ’S‘F’& &i ‘?E?H?&g%fmﬂrﬂhfea,ggnes.

cyst at hi oni ne- (3-synthase, wherein a nethylation state
differing froma predeterm ned nethylation state of
sai dl@at | €hemethod afetemi IS, whdietataid/ detariniting nadthylatidd state of

is he.l ocus .co npnber. 23. The kit of claim22,
Se{l/ﬁ%%lgiasﬁoflﬁgenﬁl%&%‘it? ‘in the locus copy number
resuiy s fretiicior AR ARt oRRRIHyRltoA MR eliGELAG rom
t he group consisting of aneupl 6i dy and polypl oi dy.
‘ 1i))  bisulphate-based methylation detection;
(iii) ' mass-spectrometry analysis;
(@iv)  sequence analysis; and/or

(v)  microarray analysis.

17. A method of identifying “compatible with life” genes, the method
comprising:
(a)  determining expression level of a plurality of genes in

amplified chromosomal sequence regions; and



WO 2005/028674 PCT/IL2004/000866
56
(b)  identifying genes of said plurality of genes, which
exhibit an expression level below a predetermined
threshold, thereby identifying the “compatible with life”

genes.

18.  The method of claim 17, wherein said determining expression level of

said plurality of genes is effected at the mRNA level.

19.  The method of claim 17, wherein said determining expression level of

said plurality of genes is effected at the protein level.

20.  An article of manufacture comprising a packaging material and
reagents identified for detecting alteration in a locus copy number being contained
within said packaging material, wherein said reagents are capable of determining a
methylation state of at least one gene in said locus and whereas a methylation state
differing from a predetérmined methylation state of said at least one gene is indicative

of said alteration in said locus copy number.

21. The article of manufacture of claim 20, wherein said alteration in said
locus copy number results from a chromosomal aberration selected from the group

consisting of aneuploidy and polyploidy.

22. A kit for identifying an alteration in a locus copy number, the kit
comprising reagents for determining a methylation state of at least one gene in the
locus, said at least one gene being selected from the group consisting of APP and
cystathionine-3—synthase, wherein a methylation state differing from a predetermined
methylation state of said at least one gene is indicative of the alteration in the locus

copy number.

23.  The kit of claim 22, wherein the alteration in the locus copy number
results from a chromosomal aberration selected from the group consisting of

aneuploidy and polyploidy.



