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WO 2005/028674 PCT/IL2004/000866 1 METHODS AND KITS USEFUL
FOR DETECTING AN ALTERATION IN A LOCUS COPY NUMBER 5

FIELD AND BACKGROUND OF THE INVENTION The present invention

WAL W Hethods and kits which are useful for detecting I(?&Tél%%’ /000866
number abnormalities (e.g., amplifica{ions) which lead to chromosomal

ab e o : : . : ;
co%%ﬁr%@%eg e %%O@fyg%%ggggﬁ;%rs are termeg‘iN A
genetic disorders and typically fall into one of three categories: (i)

disorders characterized by the absence, excess, or abnormal

AERRICNS M A-0PR BB B A HPPSORRE i) Mendelian or

Simply-inhérited™ disorders, gnmanly caused b}é‘% single mutant gene and

sub claddimsetridiyansiesmatgdrmeiheda anskhits arsbassiveid e dafesting

1B SR vaulifastarial i SRrglersmp Brausas) RyHRIe18sian efiibiblgal
enes?;a_é%d envjronmental factors. Aneploidias are the most common

%‘H’&fﬂ thEt Ao HIIHES found in more than 50 % among abortuses

[McCobiwlisd Dsiatasr . Wgckntiacvaraesdn tenpyiagenstidosilidesl over

human spontaneous ahortions. Obstet Gynecol..1975 45(5):547-52].

R B eSS el o e MeR Bty B B e

tis@ries: aIg) tridicondess whiiehaetowefetalys uhedvabbeytendelsingks, DowrdBnormal

| Pl , ) .
P oF e ) B ol T SR SR R e
fiserdrasioprismatilyi apysphhsie ainahel phipsiossgic and sdmrisstiied dif patpsomal
ero:with theodisardetedMagyRr s ipinavitheongrnital heai Aaleets aiidthers

gastrointestinal 25 abnormalities, which may be corrected by surgery.

eryert by rismrien A mdtnis R rdeRy omaeRahfigieEnted eyes,
depLeSﬁﬁ%)r[lta&ﬁClls bﬁl@gﬁ% aiaalthands ﬁnﬂaf@@@@ép%@ﬂﬁnﬁthﬁ@ @:i[s ﬁltafe
ec Irth, reauced muscle.tone apc simjan ¢grease In the palm of the
ittt aineilivtingletls i USRS
AftaptactiGAstBSG]. IhThe prpuateroasof MHowisyndibme aGeaess fa973
: .00Q.live births i U.S..Although the reasons fo ,
%ﬁﬁﬁ@yﬁﬁbﬁé Og‘éll,?lgl’%]%‘lege %?qutﬁ?lp%%ﬁ% u%%aéesﬁ)troc?g?rtf ign\}\?eﬁtage’ while
@gmmmqﬁmmmmhwg@ Mmﬂmy@m&rﬂw risk of
carrying ApemBrQMiN A JHISMYINGEARFS £XRONGNHAIK I RUBG Fon

over the age of 35. Due to the increased maternal age of mothers giving

BriRtw Sisuder 386 e The dbtnetsdsersnstattne 1D &, thieGorso 08 raental

eéthesataiakdan phisi il 9nydistese dysiihRAWD BHAIOBASH vith the
tero.is much higher than befgre. Therefore, potentially all mothers qver |
FHSPHIE of 4o 2B B ol Fio i HSCRIF DI SHEEh AR pEeSheRlcptinal

tesiingaticsenhiviethadbelospeeied ey serganingHnndabivns:syidiofadiatened

iverse and 5 include,.blood serum screening,, ultrasoynd, invasjv :
g
Iskis. Bt te derie dhrenl rd\birfhenddat dimgndsimnd and a simian crease in the palm
of the hand [Down syndrome, (1994) National Down Syndrome Congress. Atlanta,
GA: NDSC].

The prevalence of Down syndrome accounts for 9.2 cases per 10,000 live

births in the U.S. Although the reasons for Down’s syndrome occurrence are still
pootly understood, it is well established that increased maternal age plays a factor.
Thus, the risk of carrying an embryo with a 21 trisomy increases exponentially for

mothers over the age of 35. Due to the increased maternal age of mothers giving birth
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Down's syndrome, especially in the first trimester, but no test to date has
been proven 100% accurate in diagnosing Down's syndrome. The

following summarizes current methods for prenatal screening and 10
W&&a?f’é 126 Down's syndrome. Non invasive testing Ultras 6‘%1%?3&‘}%‘88“
of fetus - This test is performed between the 12th-18th weeks of

_pregnancy. It looks for nucaltransluc i.e,, increased nucal thickenijn

g th\ Vi) JmerRieRsa fé@ﬂﬁ%ﬁ&ﬁéﬁ%ﬁﬁ&@ﬁf&ﬁ@@%@%&%@% g

sndiaeecandies.id miids dphsetiatdsbfheudhdttainh e sensiliitiiabothers over
onography for detectiaon of fetal .trisomic conditio aries with the type

B B S TR B e o e e e

reasoriSuioeniefertiaderftefadotyl ositosing fogRiyphicsfaydirgsie armdiverse and

g#glﬁx, g 3080 %%%M%gg/ggm, I6vRE. QLML SONRY ro%emg(%ng, and

INgs can to 70% of fetuses with trisomy 21 (Down
shreamosrepl Shtien ovvstpressarbdiay bessedrie & sontrapraratadiagiosis of
esRaubsaRtall, mpditnthe sk pkfelalavBewdiams and iadRe-Rasisen

of the genetic sonogram. Because maternal biochemical and sonographic

At uria A glagnrsis LIRTEhE WBHBMRd risk estimates resultsin -
higher dptegtinowaiessiamither alora: MalguR| $arupfefibesifigning and
g{laternal S@um scree%in%s also known as the 25 multiple marker '
eSS testE e ARG e triple marker test, which looks at serum
a-fetopiMteiir tddhke, datinevels of which are indicative of Down's
syndrome), human chorionic. gonad j i ICh8i e ot
indi(:atil\i/[}e{?')c'?'fv ng‘?n‘gmgf/%f’fﬁfsan u(r%?géﬁ(t?g tﬁﬁ?ﬁf)ﬁ?ﬁ%@\;\éﬁv& I%z\?él?sg
o’ffx&kﬂcﬁ mmdmtﬁé@ksm@twﬁmm% éi_rke émw&@ﬁﬂ# Badgening or
ddadh byl Gﬁéﬁ%\?&’fé& g S0.Mdicayeala RQWRE second toe.

syndrome diagnosis [Wald, and Hackshaw, (1999) The New

Ehifcsrpirsinied Benebeitine Reorenaiiviy, of sencamolyTie disrstipn REfotal

tesbitrdheidsidiianRRinRige Hreerdmakrsdhe iatHinte, natkesdasige at
These markers with the maternal age par_amet%r{ can_be used to ngg ose

RIS ) HAPSRTBRRAT RS DD B8 IITEETUPE 1RSSO O BsE S c Hocings,
datbatioquetitg of &loundgrishandaa falsetipositwancatembaboub sy Athid Hiedengs
markers.can,. be.used,to diagnose Down's.in the se trimester wit

A b P B T D AR, s
dhegrapiactest rbsreudtbuvighenticairaksiu cemsubtastindgraphifyahd 8k of

RSN [ PE ﬁfs/m%@@@a@@%ﬁ%@rg&%@ (BARPR:RIISaIheG 1

can increaseé the detection rate to 85 % with a 5 % false positive rate,

thisndispisedviendg teosribicemasksraoatmasoly dindmrafemst ferbiagrh sisk

sycliame SRl availphle i dualds Henerid: bigekshaw and McGuire,
(1998) Health Technology Assessment, vol 2, no. 1. 1-124.]. ]t should be

noted, HAFEwe Sese Sraeriyng addpieraal S SrkesSng D AR ardtias dhe
resiislovhickhenseriRdpiinitsandiofioptimesigiffieulito taigrphath loviasiveerum

SRS e acE 5 e e
tihoeistak. Poimdesivisin  (hCG, high levels of which are indicative of Down’s
syndrome); and unconjugated estriol (uE3', low levels of which are indicative of
Down's). A fourth marker has recently been added inhibin A, high levels of which are
indicative of a Down’s syndrome diagnosis [Wald, Watt, and Hackshaw, (1999) The
New England Journal of Medicine, vol. 341, no. 7. 461-469]. The triple marker test
~ with the addition of inhibin A now makes the Quadruple marker test. These markers

with the maternal age parameter can be used to diagnose Down’s syndrome with a
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recommended for women of increased maternal age, who are at greater
risk for having 15 a child with genetic anomalies such as Down's
syndrome. Referral for amniocentesis may include unusually low or high
“féfé’fg@?sﬁﬁP. Amniocentesis is usually performed in the sé&dnt}-2%0+/600866
trimester, but can be performed as early as the 11th week of the
pregnancy. A sample of amniotic fluic?is taken at approximately 16 weeks

geisrigaicgt ahownl() Yomd afakie ppadvaresntanetor Yestigsamarkers can
$RBRIE REAISILD ALY R do-ohialhRRRY GIiEVEING:GelS Ja8 ulirasound
metaphase analysis. Therefore results are available following 1-3 weeks,
U PSS HERESIERd maternal anxiety, and consideration of
secondrHairghtiimeideeie iminationsed anyolning eeidctenchleaesemahy and
isorders other than Down's syndrome. Howeyer, roximately 1 in, 200
SRR PRI TSR AL T (v so B Aae bs CRBEhIF
Sampinige ©hestionieivilio Sartplind. mSh/dstapdatieesainflerdfitpaviding the
j j S I < r I e -
A S g e i L

ENerlss Trenmped. Haeksbesw and MasTazendORS). Hiendth ishaplegis Assessmeat vol
trapsceryigally; of: tiansadaminatinvRot msthodsare Sata safe2Rtkers

effective. The.procedure is 30 quick (results are available in less than 24
RERe stishairRsIeith s iy ais aofRfieatipme ditcuidedniseest.
samplejisinenaaalyzed under the microscope, looking specifically at
chromosomal abnqrmalities. The advantages of CVS are early testing . . -
within SRS o B S CHo 28 S ASRY S RERAESI el bk dtmniotic
dtritainiragicaied e WOc2(0RI02R671 BCiH/HIROMEIDBGAcster. This test is
isadvan re increased risk.of miscarriage..and cqst. It.is still .

R R S R Breh S Bk e e
lackéd witlitgeresirareamadissioneh SBvRUsiYRdrresy tB dfetedtigemmtipcentesis

disgr RIS LR ARIRND S & RIRIOLER P 7 Whnillis ARR G date B med

% of CVS show confined placental mosaicism, where the result 5 obtained

fiorPenecanektamesturdgiows kedmeiamed matsitns fled haeek of the
GbipackyC VS isaiaeniramsals mare ©lasely relatgakiifpialiinesthalis of

the direct CVS which s closer to the placenta, The risk of miscarriage is

FEFBPIREN AR A A GERNRSTISS 0 G fer stk be sAmpdletcivio be
legisuaniiih abtindiknghGiiGdiag eldlividly hiigdp e spbiasi. fluaeesoentsdis are
situ.hybridization (FISH) of uncultured 10 amniocytes - A slide of amnjotic

e BT ks e S e B P A e PR T oG nd
testdsidohenonaincuitonddhinterphiasstee || SamdnetinrdetecK avpotgricgl  detects

- C&E%Q&%Péﬁ%?&%‘@!ﬁ@%%eﬂé&%%%}ﬂﬁ@eM’é@é(}gxf‘ %ﬁ%ﬁhﬁtﬂy 1in

J &
probe derived from chromosome 21 criti€al region is used to"diagnose

B8precagnsinoreliin stivepass dis thstrmioeesiepibidity. The probe
positionciiplRad i Rialany COANMBIRSHIE IniBEFPRE QAL SOMEng 2 sample

tranglocations as two signals may be superimposed. Quantitative
(RiyRTeraeeoBiamsBhEtsn ik fRmag b Riacstns prdcedtraadabypienfetus,
HRYeRyseivhiniteratn diend. nansisiecionys RewissyRdieMad Tomisa st

ETOBEONE: 20 (b HSER (L0 EFARES Hi ol oBIES. FEmesa el or
(ressthdviessdly. (1866) ethwds are equally safe and effective. The procedure is
quick (results are available in less than 24 hours) and may involve little or no pain.
The sample (i.e., uncultured sample) is then analyzed under the microscope, looidng
specifically at chromosomal abnormalities. The advantages of CVS are early testing

within the first {rimester, and the decreased risk of maternal cell contamination. The
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Genet, 97:150-155]. Thus, for example, fetal DNA from transcervical cell
(TCC) samples obtained between the 7 and 9 weeks of gestation by
endocervical canal flushing can be used. Trophoblast retrieval is
W&H"é’&ﬂ&%@ f6r PCR amplification of Y chromosome-specific PfNTAL2004/000866
sequences and detection of paternal- specmc 25 microsatellite alleles. This
method can accurately red| ftrfetal Sex. A trisomy 21, fg#fsw !
R LR P CSToBRaN o BT A8 B S AT (PRI look ot
Settin yaniiatiuk 8§, Iauanagksw dimme raKiplés disadt ag et 1s (8 QB &) perform
Lgler-duanitalive, fuorsscent palimerass,chainjeaciion (CERIMGS, 10u,
eitionstrated for sim ouis lagnosis of trisomies together
Withatipeedieted tiloat bP/DNﬂ&’écph@mlﬁmd@imiﬁbmsh@m’awdwe the result

%%E@&%%%ﬁwkﬁ%ﬂfﬁ%&%%@ fram, ampigtic. fuid: fetal blgedq

or tissues were amplified by quantitative fluorescent PCR to detect the

B HsopsTTa Srev cellsdanie elosels relrtridy dstad fiagdhanGectireh eXerarch

SuRmesomesRi-and I8 Quaptitaliv yeigighdheamplifiealianiocentesis.
Eroducts allowed WO 2005/028674 CT/ L2004/000866 5 the dia n05|s

Yhspnmrsberisk aharmpinien ofilvg oad ks Arerednisiia relamely g

PCR amplifisasionmidadseq wanmdefyyeﬂafmahﬂdmmgomeammd
and Y. Using tw ets of STR m rk rs fO{)the d%e%tlon of chromos

S TRles Lottt r‘r:ﬁggl?ﬁml S&fd ness §°6t GuaRftatiie st es%%rﬁfcen? - situ

ybitfigilesti RORIH th& hapidtSspdenatal dizghiosid ofisplecte detihror oso detibet

bs} l. 4834
g%%ﬁh\f\%é% gé}flr]égcte érom t %&u%@%%r%g%ﬁc% ﬁﬂlg éa% I%%%E?rf rA‘
e gleived- Bese ccROROwEIGs cmﬂmmllmddmdsm@ Down’s
RAkElocalsaQ &%ﬁ@%mm%&sﬁ dgg@ia@dum o4BE FRaTaNaNYaEsd to

analyzed on 1o a DNA sequencer to identify the presence of two or three
ESpra B GRTBES e e, Bingf tARSYS SERBTIOSABRaE 1S Y S iR TRaY Do
epbitmppasdachieved with three markers (Verma 1998). Chromosome
guantification anaIyS|s by fluorescent PCR products was refoTQed als
on non PSRBT RRARISEE e AE RERTFET 5562‘5‘%%{“{% S procectre
h@smqﬂmmm@ﬁmaﬂmsmﬂmaﬂ(@mmoﬁmm@mes@ymahﬁem@my
elete inC ctal Carcino and RBI (Reti S
owaerg?%e {iiélcu ar?%f? ection Gl %é&l?pm‘“‘ﬁ‘ﬁé”é‘ orw%%mosbci)?nég OS% ©

Pl 199 ivbiy, IHaniiGunes ARTISIE aslpEHOharbitepe) Hum
RigRREGYVE Sl ofAQQ AMNIQNG, ALlIdS: FRIQW WRKAMALKDS ANALKE!

CC)
- was done on ail samples and molecular results were in agreement W%E

fifenplad gbirineddbetweth We falzrdpdsitrrssopfatsetiibgalivespdrresing, canal
Fhusingiagn gstieal. amespHeithabi kMR SRINR. AL 3Bt eali appsingddk B v

on fetal DNA is a valid and reliable method. However, theses methods

SHEROSOEUHRGHIG o RPYADNRIBERASS sirfd mastetrslPB N AT gRieFRRIipsRific
GhIgmesUne ﬂmtlflmgaﬁm&afeemrmﬁﬂwmi@édm el glex CelStridods 21

ethod is,used | lantatj ene ic dia |s DNA | ine
T pe e T e e S G e Brranon L B serni-
wnmmmwmmmmmqu&m i$)ladeitd, ugmgltauve
ktr i hyhridiz 0 t ith. norm }?r Ce g ic
R R B R0 R R A0 S Mo
phefitesiis afsatbonies 21 and 18 together with the detcction of DNA. sequences
derived from the X and Y chromosomes. Samples of DNA, extracted from amniotic
fluid, fetal blood or tissues were amplified by quantitative fluorescent PCR to detect
the polymorphic small taﬁdem repeats (STRs) specific for two loci on each of

chromosomes 21 and 18. Quantitative analysis of the amplification products aliowed
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determine aneuploidy with cut-off thresholds of 0.75 and 1.25. Single cells
known to be trisomic for chromosomes 13, 18 or 21 were analyzed using
Ihis techni ue 30 [Voullaire et al (1999), Tabet (2001), Rigola et a

q‘e Fingerprinting system is another method of pe%?r%
prelmplantatlon genetic dlagn05|s Tetranucleotlde microsatellite markers

high heter zygosﬂy, know, ize ranges and minima
S PR OS2l B ﬁé%ﬁ%%%rﬁs@ﬁﬁ{%sﬁ/m%@%e%ﬂy
cliviamPSRMmepiichiod &EDM 2 kanenoptideirect |ﬁmwtmkea§aﬂmmsceahd Y.
( PCR format eta 20 Re rod. 752 9]. Wever
tr%%“ (%W 5 {sn.f.:lrl'ég|m|tGf\'%‘fjfogr’rls‘nq\igrO%Ip ‘lea |%Irlwg ce |§%?§?n§ pure‘[Il SGifies
fr@etfmnn@f thtabsd’lﬂrfcsxmmqﬂaemm inorsgoine snisbi exa PO clea Utes rapid

é‘ﬁ'&té\r%ﬂgﬁ 81 Avalanls. p GERALGRIRN %&ﬁ%ﬁh&r‘#%ﬂe BT SRR,

advantage of this techniqué is_ that it is non-invasive an refore the
P Gep: 86 48Ri881no risk to the pregnancy. Can potentially be

performgd.gaiar tha SSadetakiitinashose Setpeed@icYenks and

Only a few fetal cells (trophoblasts, lymphocytes and nucleated red blood

i1 (OUFEF R RESERED Che TR Qb et HEe Amelh e ropeet
sﬁiﬁ%ﬁﬂdm%h tordhrsemels. Bnichitmdaconin endichidere analyzed on

fl i uble- d tr tion. Th
AR L2 RSP OGP PR Tt P Eeh S i Soron B apges 2L
féfain@ﬂawﬁebh}dnsummleﬁdﬁ@fymﬁmm@zmmws lyasplddyted afigh three

uns eag)lﬁ\;oru #1 chnl L(J)englnce {ﬁggncellsr mal%ln 1?%1@5%%%5& R
CII‘CU at|o

fora ura ono eW years erefore regs S

affeecteds bpsSomieré g&wwmrmmbmﬁiw torgst exaeni r‘ibaéné &ink(@002) set
CHEOOSREARNRRRAHYALLFBIERD Kswal oftk TR A3ESHEEDCC

to look at'number of signals/cell in as m )ﬁ%ce s as 053|ble to get

pfBsisiEeNE of SiMmeHialn Sasrinpane):T#ed |H|z(§ﬁ"8ﬁ ﬂa@ﬁeyaf fHloveeg the

Predlecsan dsamasically alieshibRN wnkeraiaianaisaearn (RerehSmRuindy.
results). h) Primed.in situ labellin (PRI ggérs based on the in sjtu

af?Hé%fl’iWBVSf DAL T PSH TGRS YD FPfRA AP Amniotic
géuiinitdites ap&agb@ngatyﬁxtﬁae by P ORngNep erating rdabeted]s
nucleotide. Other. me s of diagnosing Down's syndrome inclu

R A T SR SRS SR B e neptive

kaeyaltyplitysa dikgiesine afam@apﬂauagwmrmesvmalcpaﬂnﬁamphngﬂﬁ@%CR on
'aﬁﬁé ISAESE IVARYGLA %Eh%ﬁ@@iﬁ&% Be§i8 \{E 9@1%85 '%}%%Qé&%smve
wee ely

094/000866

s and involves collection of ce Is Iost enta ther

sithetpt & Yidesity Snesanseapl M@Q%}b@ﬁﬁ@ﬁﬁ%ﬁﬁ@r‘féﬁnﬁﬁ%ﬁm
contamipatieRaN &N RPN dR Ol %@rem;%dmy%ewdchgomeeqm%-

abnormalities (i.e., trisomies) In neral and Down's syndrome in
pARIEHATRE BRI despatit NG do rbimeh Fom drt sinalnec or s fpplified
eﬁaetgveega&maydﬁgﬁmlﬁéﬁ@@@mmw@@@mcme thatithers iBbeled

P Oie Tick HhnSIAGoR had MybHAZo opsher with normal Terarense Bemc DINA.

The comparative genomic hybridization (CGH) fluorescent ratio profiles is wused to

| determine aneuploidy with cut-off thresholds of 0.75 and 1.25. Single cells known to

be trisomic for chromosomes 13, 18 or 21 were analyzed using this techmnique
[Voullaire et al (1999}, Tabet (2001), Rigola et al (2001)].

The Fingerprinting system is another method of performing preimplantation.

genetic éiagnosia Tetranueleotide microsatellite markers with high heterozygosity,

known allelic size ranges and minimal PCR stutter artifacts are selected for
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healthy fetus is high. There is thus a widely recognized need for, and it
would be highly advantageous to have, methods of detecting locus
amplification, which lead to chromosomal abnormalities, which are devoid

a1 SHEAREVE limitations. SUMMARY OF THE INVENTION I8 G il KWEeS
there is provided a method of identifying locus amplification, the method

comprisin termining a meth Iatiqnﬁst te of at least one gene in the
RS oo T80 B o P BT PSP CR.
darnpatiode withl RO TEua0 Pigsodvh B(BirT Enrdhcbasevacihylatineibidtcars

?én s{ai f%%ﬁ%aé QQ%en inar}:on-apgifiegré%g%is |r11(%| tivehofﬁlocus i
amlpﬁ ication. In aseclzzoané)%glﬁlegtl,s&%re 8 provide P method 0 |d°enﬁt}ﬂﬂn§r
Ryows nquiswifebnithbprorethwes odiinbristigt detemsilale a methylation

state ofgi, leat %‘%Q&%&‘%P&Qjﬂﬁ% Oirfe GUAMASOMALRNA;0TL E%ﬁqm is

subject, said gene being selected having an expression pattern w IS
& plafibBORIRVANIBSgeRe Sespsrieran s arewsdurcibule mrmrstAatich athe
piaaichel. easheraEanan ﬁeﬁ@ﬂn@@@iﬁi@f’ RSB NI GRINEATJOGHS been
mplification in the subject. In a third aspect, there is provided a method of
FEARAAL 3% Hying locus amplification, the method comprising:
determiriigaafovetiyibtieflsiaiephbeihieadinpagenrs ahdhrdieusing blood

prenatal chromosomal DNA, said gepe heing, selected having an :
e ol e R e s G oo de e o

=

. ifscréase iwlinetutonstathnofisaidoatuida ftoorimgerednsthéngcusd  double-

hyla tate of sai 8.1
AR R R A R TR e

sebjedndna furh thepéaiel thelle wibrdeicaavdtslettiod bipetrranally Metbly,
RWA S fedremBisuied 0 §Hogc O RESING AR AINIRINGY aWgetyatidhan in

state of at least one gene in a prenatal chromosome 21, wherein said at

PasFeeigainn e Buehaning B sxpresddhepfte Frswiianay be atfected
GRBLR BN, OTHE GRRIRY JAH, WRMKBRS ARiHMERARMDR B @ Rbared

said methylation of said at least one gene compared to a methylation
S %@%%@%e gene in a non-amplified locus is indicative of

amplifiea it csaitleatded sb doekyenawitberahly sipranatell Vide s ngabovalls as
nd .In a fifth.aspect, there.is provided.an article.of manufacture
R B B R DY or e
aneplficauiomisting caffeabemitier shiiempkoiegitihonbieiialyinpersitts).
said reggenis A §:SRALINGHALAS BFRTINNI02 JASIRYIAUER SRGA {dheling of

least on@eﬂgene in said locus, sdid at least one gene having an e>g)re35|on
(FReaH ansier rbelad PNt RERRT # 6 BN ECHABEIIR0IIGATeA Spe subgsapent
igxpseuias aorethesRtddentiniipaiadasssdirficiency, the method
comprising determining a methylation state of at least one gene in the

locus, Peiheds o S3RRReINgI g RIS SYBETARA e M e spHeRdR Hpd sk
vidhiakds aornpatibieswitid tveagaRecdaRies, ambekeitodyshangednuterine cavity

. thylati tate of said at least dt thylati .
e s YN e e

16305  doy prufoivesd \withT thevpebyisadit hatoviee vdliddtiocud refiddssofiom the
3!]&8&1&?@&9&@%?%&%%&?%&&9@@. NSRSt MR P C;'SéP%%%”&ﬁ;%% fo
isclosed is a'method of identifying an alteration in a’locus copy
contamination and infections.
Thus, prenatal diagnosis of chromosomal abnormalities (i.e., trisomies) in
general and Down’s syndrome in particular is complicated, requires outstanding

technical skills, not fully effective and may lead to pregnancy loss. Due to the fact



number, the method comprising determining a methylation state of at least
one gene in the locus, wherein a methylation state differing from a
predetermined methylation state of the at least one gene is indicative of
an alteration in the locus copy number. According to further features in

that tHeiefRriRdeembadimentsslassibedobaiRuntierrltgRigIMmhRdogus §8vey of a
number results from a chromosomal aberration selected from the group

healthy fql18 %518 aneuploidy and polyploidy. In another embodiment, disclosed

isEheretbapafddeilyingcapnalieralien 10:2 4aaus oY MEMRBNNavantageous to
sub}gﬁ, the method comprisin%:g(a) obtaining chromosomal DNA of the
S

have. SpERALS Qb B HBE STHITRIMERAS KR it [usPshergenebapglites.
whichl@eusebihe rehsamosomak A, wherein a methylation state differing from

a predetermined methylation state of the at least one gene is indicative of

an alteration in copy number of the locus, thereby identifying the
SUMNIreRatiOF impireriovusgapyunumber in the subject. In yet another

embodiment, disclosed.is a method of prenatally identifying an alteration,

in'3 folliE dSpsFh B R BbihBHs g@(—‘&f@ﬁ%fm&%lﬁmwm the

method@ndoRiphisn ghiasasemal-DbARekicing thedoats:andAb) AeterMipNGodus, said
methylation state of at least one gene in the fetal or embryonjc ,
gene GRS BN AR ARG 8 RS HERS eE FRER TSR L3y £one copies.

wherdliffefing-fea anpriedetermings siethylatiomstaie:afdhe iat deast-aRHELEE locus is
i is indicative of@#alteration in the locus copy number thereby prenatally
Iy NG e RIESh in the locus copy number. 7b According to still

fuiihe séeatidraspi thexdeserihedipsefered Rambodimants ablakingrithedarb:, the

s embrlyqnic_ chromosomal DNhA s effected by: %i amniocentesis; (ji) fetal
et ST EHSHGTREVAR AN B SR ikl PBIBPE, 20T (e locus of a
chron?30bIR2B674 PICRALs26{24{0001866:1%. Beiagrding falSidhiuether eatuse®in pattern

. .the described preferred embodiments determining methylation state of = |
hicH i TIBAAD oid et £ BRBCILERb ) FerGN Bharibe it i of seid o

least sneifylation aeteatiphiit) bisw phaigdatised Methylatiph fleigstionifiidubject.
mass-spectrometry analysis; (iv) sequence analysis; and/or (v) mjcroarra
S A EL et § ATOSIEE Bt AP e BEG ARG locus
ampliigadoamas thethetboshposhirisiegriah ebtainiigyletalrosembiyoniést one gene at
chromosome 21: and (b) determjning methylation state of at least one ,
the Iog ol AL O IS RSO BRI B T4 bfpression
pattergenkidh $electediiot aplifiad jodd wpisssyidiemenand:whereasmacstgtath state

.10t thylation djffering f det d methylati te |
o SR g e R AP LS B ne o
in a ntheseitplificeriatallyi dindgioasirg Do 'snsyiificative. iAcke dingtto s éuﬂhgr

e TRt aied bSO o A0S
the neyhtiasenirisingtidetcenibogimentibiselosediscaohetheskobidentifigirig a prenatal
chronzgsoor%aﬂlf!e\n\%élhellgegag rgi%sl’egg? &gt%ggecg)sm eﬂ:scitr(]a :]ggzzing an expression pattern
which is compatible with two gene copies and whereas an increase in a state of said
methylation of said at least one gene compared to a methylation state of said at least one gene
in a non-amplified locus is indicative of amplification of said at least one gene, thereby
prenataily testing Down's syndrome.

In a fifth aspect, there is provided an article of manufacture comprising a packaging

material and reagents identified for detecting amplification being contained within said

packaging material, wherein said reagents are specific for determining a methylation state of



determining a methylation state of a plurality of genes in amplified
chromosomal sequence regions; ang, (b) identifying genes of the plurality
of genes which exhibit a 20 methylation state different from a
predetermined methylation state, thereby identifying the "compatible with

at leadifengenes insyet RRGihesiembediment, disc|nseiés:a B S pattern which is
id ti{gjng "compatible with life" genes, the method comprising:

Compa(ggg% PR G EKTR¥EbN level of a plurality of genes in amplified
chomasamabad seeveRgadegians, arthid) ideatving.genasaltiieficiency, the

lurality .of gepes, which exhihit an expression level below a . ,
methof AR e R TRETRE ARG (R EorAS R Widhfdgeus. sad ai
least (@RNEScAON dngtedditiustberigatusesipdhetescbadcprepatieed with two gene

odiments determinin&lggpression level of theu[i%urality of genes is

. em
Copleseffatﬁ?é%r%tﬂtw&?ﬁsm IBERY BBORC BTG rdiIrrUlGRY, PR5SRRS ifqRpared to a
methyliekatibad prefeited rmbodimentsidetemniniigeedpiaessiondeyakefdh®ss of locus
lurality of genes is effected at the protein level. In still another :
copy SURRSH ATk CRRIORE0 IR BT O e BoRBR e X said at least
one ggrdkaginghmaterial and reagents WO 2005/028674 PCT/IL2004/000866

9 identified for.detectjng alteration in a locus copy number being contajned
S PG RGBT AHETLIN1s FACREHEEFE (P gp & locts copy
numbéetérminitiga ethylaliodesiatenoh athleashone gesain dhadogus ane gene in the
whereas a methylation state differing from a. predetermined methylation
ot R (S AT B TGS BF e AP GH BAROSE REiGeot the
least capyene ivbediditiyetodnotiersiohadithe icaiselpgednisharkit for identifying
an alteration in a locus copy number, the kit comprising reagents,fo )
AR 1 Tac G GEite B oR TEREE B LR e O G Jelov. the
alteralRastrome gene cdopinguseiectedulitofrdhegtbriprecosiatingeabARiPsaladied from the
) cglstatnliopinie-l-s thase, Ovi/h rein a methylation state differing from a
gmuPproe%fé%el?ﬁ’]%e%l?né 1}%%1&8n 2B 8\“&9 at least one gene is indicative of

thiz alteratioanibdhiedoay dicolpydiuimbencfeebrding:toi 8t futhardedivnds a locus

in the described preferred embodiments the .alteration in the locus
% eb]ﬁ%t tﬁ &10 iﬁ% tg a?

cOPY BT oA o i RO SOHAT Abet Ao SeIBGEd T RETGraUR ©f e

subje@onsistifny dé@naipigidy ardcpbhlypioicyic] bi Taelembonkments gistlodechs of the
herein successfully address: the shortcomings of the presently known :
CHrO GBI By Vg ME LS Ak LIS FoF TG e methylation
state afnphiifications. ddnlesscoihendisetidefintdnal teatinicah anghsciantific tefmis locus,
use ein have the . same.meaning as commonly understood by one of
therety S D RUEMIE 0B UER Boltrbl HRSugh methods
afid metenaihsineitabaieguivalenideethasen2 thdésdribé dpharairlgandbetifying an

alteral§§ 9" tﬁ‘o%éfsf%%“cen% e%“’H%Ofag%ﬁo%r%%”y%‘ée“?%{‘cﬁt%b!?fTa‘ftQPQ%b onic
and materiafs are’descn e’cf elow. in case or contl , the pa At ry

chronspecificdinm, including defipitionsndillloohtraiminiadditianithietinaterialsyf at least
methods, a ﬁ?ﬁ xamples are illustrative o%ylpgd not intended to.be .

one 4 e DR DECEATTION R AL DRAWGG e e 18us, wherin &

methylation state differing from a predetermined methylation state of the at least one gene is

indicative of an alteration in the locus copy number thereby prenatally identifying the

alteration in the locus copy number.



The invention is herein described, by way of example only, with reference
to the accompanying drawings. Withikspecific reference now to the
drawings in detall, it is stressed that the particulars shown are by way of
example and for purposes of illustrative discussion of the preferred
eﬁm&'ﬂaﬁg%_gﬁﬂhﬁxﬁﬁ%%&i{ﬂw%Q&%ﬁyﬁﬁb@ﬁﬁﬁﬁ%ﬁtaﬁﬁmd @ﬁ'{é&ln&@&)btaining
cause of providing what is believed to be the most useful and readi )
the fetﬁﬁ%?ﬁ@&@ﬂ&m‘?ﬁ’?ﬁ)%&ﬁ GFid Roniee priBSspEEts gl biopsy:
(iii) cHioNenlionilinihiplisgaisk oo atiempl isopade to show structural details of
the invention in more detail than is necessary for a fundamental
understanding of the invention, the WO 2005/028674 PCT/IL2004/000866
10 description taken with the drawings making apparent to those skilled in
the art how the several forms of the invention may be embodied in
practice. In the drawings: FIG. 1a is the nucleotide sequence of the
amplified product of the APP 5 promoter extending from the promoter
region to the first exon of the human APP region. +1 refers to the
transcription start site. Sequences used for primers 1 (SEQ ID NO: 1) and
2 (SEQ ID NO: 2) are double underlined. The six copies of the 9 bp long
GC rich element are underlined. Dots above C indicate cytosine in CpG
doublets in the amplified promoter region (-251 to +22). 10 FIG. Ib is the
nucleotide sequence of the primers which were used to detect the
methylation state of the DNA sequence presented in Figure la. Primer 1
(a-b) - designate the sequence of primer | (SEQ ID NO: 1, APP-F)
following or prior to sulfonation, respectively; Primer 2c-e - designate the
sequence of primer 2 (SEQ ID NO: 2, APP-R) following sulfonation (c), in
its antisense orientation (d) or prior to 15 sulfonation (e). FIGs. 2a-b are
the nucleotide sequences of the native (Figure 2a) and bisulfite modified
(Figure 2b) sequence of Androgen receptor Exon 1. Figure 2a - #
indicates the position of the forward primer; ## indicates the position of
the reverse primer; * indicates a Hpall site; ** indicates a Hhal site. Figure
2b - Green highlight indicates 20 a CpG island; Pink underline - indicates
a CpG site; (#) indicates the position of AR- F-1 (SEQ ID NO: 60); (*)
indicates the position of AR-F-34 primer (SEQ ID NO: 61); (**) indicates
the position of AR-R-282 primer (SEQ ID NO: 62). FIG. 3 is a photograph
of an agarose gel visualizing the products of restriction enzyme based
analysis of Androgen receptor methylation state in male, female and 25
Kleinfelter syndrome affected subjects. Lane | - DNA marker; Lane 2 -
negative control; Lane 3 - XX uncut; Lane 4 - XY uncut; Lane 5 - XY
uncut; Lane 6 - Trisomy X uncut; Lane 7 - XX cut; Lane 8 - XY cut; Lane
9 - XY cut; Lane 10 - Trisomy X cut. FIGs. 4a-b are the nucleotide
sequences of the native (Figure 4a) and bisulfite 30 modified (Figure 4b)
DSCAM promoter. (#) - indicates position of forward primer; ($) indicates
position of reverse primer; A green highlight indicates a CpG island. FIGs.
5a-b are the nucleotide sequences of the native (Figure 5a) and bisulfite



modified (Figure 5b) IFNAR1 promoter. A green highlight indicates a CpG
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IFNR-f4-bis (SEQ ID NO: 247); (**) indicates position of 1FNR-nes-f-bis
(SEQ ID NO: 249); (***) indicates position of 1FNR-r4-bis (SEQ ID NO:
2489rEp FSER R eired EHE REdcERR bR EMB QEHMERAS ddiemining
r .Invention js of methods and kits which can be used to identi
BETSIASE RS, 5y (T vt oS e B Aot oz
diyrsdna litiehylBpecifieatyorthdiprédsuipimvehien cartheatred dotection; (Hii)
prenatally detect locus. a Iifig@&!g such as trisgmies. The principles
an g%’é?gt?%%ﬁ?gj %sr%’s tin entgér?&r%gf}%ea%dz Iéfv e wm >
refergn@di@dmldsam/imgs and_accompanyi_ng de§criptions. _Be_fqre
SHRINAING hdeashone eMeRdDRNLOl G AN RIAG biniilee @
understood that thé inventionis not limitéd in its application to the detalls_
set fortAOHHniBe Rt AT ARy Ta% Chmapsome dnmfida f5pameinne mpfedation
ThedRventiontissapakianfetienesphadinsnts rofhBeing pracisediaithe at

carried out in various ways. Alsg, it is to_be understood that the .
DRSS AR e IR PRI yB PREFR R TR 39t phsEses e state of
dﬁsrfﬁlﬁﬂ@wl ' | simiﬂgd nﬂh&hﬁarggé&a@d:aﬁf SAMkEIEy "I faie dﬁ@tei%@r&maﬁ% of
path ical canditjons which are most frequently caused 20 by varjations
et SRR T A R R
Sdchw/aspativosen chromosome number or portions thereof are usually
lethal to,the _embryo. qr fetus. Trisomies 21 (Down's syndrome),.18.
(Edwaré*‘s’%f,ﬁﬁﬁo{%g??g% é%a%éﬁsng}(g%e %ﬁ%gg%éf{:%:omo%%ir}n%’s%%m e
theé lomsy divedsornisastisshbmi orrgesn eovsistng b ARE omy Sidfisonities —

-1 ;8 disorders tend to have much more severe 25 clinical

manifestations and only rarely do affected infants survive through the first
year oflifeniviugtighsasmommaliisiossisisia a fetus with a trisomy disorder,

bytdiagreds fendingle 2pamahnibalig.iioaldaia aNe TR YoRAHE: (a)
there exists a characteristic constellation of Clinical findings that suggests

a SEERIRG o BT IRRERA S 2 MERIEH A6 BEtele FRRIHA FlagTRRsOmal
$@ga&@éﬁe§mfimp§éd@m gaﬂ@w@mmﬁmae? &/ BRESHIADIt 2
o date, there is no cific treatment, therapy. or cure for any trisomy
di?ﬁ%ﬁﬁn r?%%e‘ﬁ%%s%‘gﬂy ﬁr&fﬁ%ﬁfﬂ@ﬁ}?&si?ﬂmo%l thereby
alhdenifwhiidRe fogeneiflearith ikt nmasdn particular is highly required. WO

2005/0 86744;8:%@L20g4/000869.}a%%&8r{5ently available methods for

yet dimeri; :
prenata nd?ggno&s of trisomies ihc sonography and cytogenetic

arralysibet ahrifisefildmer SoonsiiliccakBh\Vidiie meregtaphpdthlihitedopyising.
A Bl 18 W S
u%@%ﬁﬁﬂ#@;@élé&é@qﬁfmm‘é&m@@m@ﬁm iveial 9l exhibit an
expression level below a predetermined threshold, thereby identifying the “compatible
with Hfe” genes. .
According to still further features in the described preferred embodiments
determining expression level of the plurality of genes is effected at the mRNA level.
" According fo still furfoer feamres in the described preferred embodiments
determining expression level of the plurality of genes is effected at the protein level.
In still another embodiment, disclosed is
an arficle of manufacture comprising & packaging material and reagents



genes or mutations which are found in the fetus and not in the mother. As
we fuoinesciescribed in the Example section which follows, wiile/seessoingss

for a new diagnostic modality for chromosomal aberrations, the present

inventors uncovered that autosomal tdsomies or monosomies permit

SUAvVE 0 SO D6 itk thﬁlwm&mmwmm the

which is not compatible with, life. DNA methyla reversible
AR TP CFRAE e ERteR T o BOVRIORE fomeiaiation

' euwmmmmsmﬁm&mmmmmgenmmm i’ Eechiefeth o

b%/H!j ab|I|t rfgglﬁ latra er?f?hes attq saa(sjtdo% ér:%etr@/l ga' th the alteration
fi -car on posiItio € cytosine pyrimidine fing especia y i) promo er

5 151sthqlems campiomsbfAdams (1995) Bioessays 17(2):139-45]. Methylated
sequenges |n Eu[gar otc %I’Il Iﬂr%lgg%g% ngg%/e [Gold and Pedersen
e t

(1994)]. ﬂ%as eenc eary monstrat at aberrant DNA methylation
is Boud dopmeine ib 0 REr JHEsvRy he kinongrmensartresats for

Ch@&&ﬁﬁ;ﬂg%ﬁ@&ﬁhﬁws@{&%%&@?ﬁg% {HORERS LR BRSone gene
57(11) 2229-37}. DNA methylation has 20 also been shown to play a

5 SFREINTRF P PIsRSRE: Blbvetdpirdhcsetathirsins Somatbase.

10 silesmetﬂg]' am&b?gllaﬁyelemgﬁmg @hsﬁf@@e@é@&ﬁjﬂed\ﬂ?&h@ﬂﬂﬁ{ srt]atle of the at
: 38 :285-303]. A failure to gstahlish a nor attern o e methylation
I8 ST RGP S RS GILEh RSO A P ey orme.

majOI’ fomfdmi@mdtrﬁtﬂmmtofwﬁfadm mlmwmﬁm@ammsm the

sy groEne ICF; syndrome and 2?5] Beck |t%DW|ed ann s ndro e. In V|e
& central rgle hat BRA et yla?%n playsin gncérnoe Si encmgne’ 1 selected

humﬁm@emmmm mm;ﬂoﬁgcﬂndmslypﬁsxémployed to S|Ience

genes the overe of which |s haI i.e., n tc mpatible with life
1 S b T O B TS O AT BB i fgpenty known

de@@eﬁm@ﬂﬁmm@aﬂhﬁg g@m@mwmdmmmz@m
which aresespeRiRigsiaL eﬁ%ﬂ:ﬂﬁ%&&@%@ﬁw&ﬁmmfﬂ%&&m the

mental retardation, cong eart diseases and_the like) are expressed
at BIEGTIEERNS R PRI HRSemsions 8y RRe-OSRpdinaaneicilifia oA cat4g which fiis

gew@t@ﬁr&mgesm@&ae&mm@@m&ﬁﬂ@ D WS to those
%g/ 5%74 PCT/ILégO4F§ %16 13 S ndrome patients as determined )
2y HREFORP SR RS T RESTRRGH Qi BB PR Sitsble

B, Khabdie BdMeaskaials. @@ndﬁxﬁbeésrodqwoﬁlemf&s@my Zdnﬁliac;eﬁias?atent

a potential. app for |nv echniques of prenat
diagnoerss & }Jngggfégt éyneco %ug 8#@2%}%@7) ni”?ip 3t methods,

f|nmn@mgmsmh&nmm?ﬂmﬂy}daimmm&e@@heéMQenes on the
extra copy of chromosome 21. This assumption is further substantiated by
the f|nd|ng of Kuramltsu and co Workers who showed that the h2-calponin
roi SMVA yHme patients is not
overexpreﬁﬁsqn@wm%%eﬁ@yém'a&eﬁ@é@ f 18, GoRies: %ié%@rwmeém i0
of chromosome 21 [Kuromits %9997) Mol."Cell'Biol. 2:707- 10 12]. This
nevily RESAIBERYIRK ST HERy cBith FReaHsIHiersatR RO yonthh EEang in detall, it

meﬂﬂ)@.ﬁ%ﬁ&&ﬁﬁ@ allowsritardhe diksidinge. 19 affgctivelu 48ieCtand for purposes of

chromosomal
iliustrative discussion of the preferred embodiments of the present invention only, and

30 are presented in the cause of providing what is believed to be the most useful and

readily understood description of the principles and conceptual aspects of the
invention. In this regard, no attempt is made to show structural details of the invention
in more detail than is necessary for & fundamental understanding of the invention, the
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aberrations using molecular biology techniques which are simple to
execute, cost effective and pose minimal or no risk to the individual
WSOUPECE[].Z 165;4Thus, according to one aspect of the present in\éer%ti&r% t&%roe slgﬁ
dedy *method of identifying an alteration in a locus cop§ HirhBar Ry

provide

used herein the term "locus" refers tciothe position or location of a gene on
in
o

chromgsome..The method accqrding to this aspect qgf. resent
SFRHIGR BAP Ut AP BF S AN FOERE R MR I B g e
sioestbibos cfthenosemies hthoenzidbdind iY . phsiuszed herein the phrase
"Iocus]%r&peli[;ircation" refers to an increase in the locus copy number.
a

Locus ampli |C§%%S%md locus deficiency according to this aspect of the
preseriliavdatisnthsapudsotideosaahaeyef ihermopdsdnaingttofeife PP

ﬁ&%‘f&ti%e&aﬁg% HRDSIRCANRP SRR RS N:BAde O IAT, ArP
increase or 25 decrease in"chromosome number (> 2n) or portions thereof
Teg188- teihielrs tnisasrrgtintariart it CPRANGRCHS RFE T SBimeTA bR ID
MY bendf R BoeEPionie Al RV @iviReit-gaersh [essi&f N8OS Bidksg
(}:Qrog%oﬁiomes bu% complete set of Qhrc_)mtosome,s e.ﬁ'.é trlsométgnd
AR AR AP AR S RS SR TP YISiRE b ORGP the
anvipdifizia phveetor mpgoa Camplete23its of chromosomes are present. 30 It
will be reciated that changes in chromosome numhber which occyr onl
I“a[eplzalﬁ Eﬁe nu%?ﬂig% 0%%1161.106 Op‘éiyeag)é‘fglrﬁsscﬁénc Wi euaee% Q Heéea\t/he

in certain’cell types o e., mos also be cte
raeiboleting wathiof dbpdatief e preseptesonerition Pidwed D2 Btdm®, 1 (a-b)

Rhgriva R. Qé&‘{i’é}xéé/%‘?r&ﬂx‘%érais Cﬁr@mpsg%%s gﬁﬁ%%ﬁg-o@%%@m

Biomed Online. 2003 Jun;6(4):499-503]. WO 200 ‘
spiemtionosrperBety: Irimss Asethodesieielily ssanmesspbptisfan? (SEQ ID

WCRSENA RN N d& BiECGIRERM A IS THNID G ARAIYIAAR SIACH 6 prior to
methylation pattern and/or level) of at least one gene in the locus.
H state which differs from a predetermined methylation state of

the atjeast e genkeisikticadye-ahatallef WiORaive [BEUSCODYRE MBI e
5 herein 'a predetermiped state of methylation'_refers to the |
P AR A IOS AT ST RIERTS e YBHE 20 - dicats
tierpastipiifiedl leciisyprdferaldy, f ihdisamehdquaidpmentat statescliiigen *
|.e. na rincreased level).in methylation state. of at ..
e L B R e e T COEA DR et
eratvandt dhnk sralediasiorindieatetaSeopjtaiibiadiaece thrppaitidriof AR-
espeshof thenuesant Ry aRioned YRIGRILY: MespyienefmandNAD No:
occurs on a dinucleotide sequence including an %ﬂﬁcent guanine and
BloSine infieaiesiis By TAB R8I ERERESERIR N A2 termed CpG
dinuhcllgzxtj%m mﬁyxﬁﬂsg@bmancm?@@g&vmimmg@ﬂfé p@éﬂu@d%;if]@sl&@lﬁ%n
methylated jn t uman genome, however some remain 15 unmethylate
TR HE RS AT eI PSILR o Hees Trafend
Seafdtteguekan. sfalcCalbftd(3:l4 AN AdCailisiand " iIs@gative
G .dinucleotide rich region where CpG dinucleotides constitute at least
o SRR e R e LS fon S S g to gy
Agpsot; diatre predEntitnMentioh -iSXY cut; Lane 9 — XY cut; Lane 10 — Trisomy X
cut.

FIGs. 4a-b are the nucleotide sequences of the native (Figure 4a) and bisulfite
modified (F igure' 4by DSCAM promoter. (#) — indicates position of forward primer; (3)
— indicates position of reverse primer; A green highlight indicates a CpG island.

FIGs. 5a-b are the nucleotide sequences of the native (Figure 5a) and bisulfite

modified (Figure 5b) IFNAR1 promoter. A green highlight indicates a CpG island.
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20 typically determined in CpG islands preferably at promoter regions. It
will be appreciated though that other sequences in the human genome
wale prone to DNA methylation such as CpA and CpT [see Ramsaho oye
6p Oy BEEE. Nail. Acad. Sci. USA 97:5237-5242; Salmon andt RLgPE#1000866
(1970) Biochim. Blophys Acta 2 40 351; Grafstrom (1985) Nucleic

@jlg%é%&%% coc Iochem. @IC%%.@L es Sai?ﬁl]fosmon of

AR 888- é@m] .(mmmm é’dr?ie (éﬁﬁb@ﬁd@amepmw : 1] Maté-’afs 48H#QdD
Qe e in the locus is determined. Example 1-4 of the Examples
section’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 30 thereof. Thus,
meth Iatlon of genes WhICh ocus is amplified but exhibit no change in
uuuuuu N O BRI RR S LLEMBADIMENTS, patible with only two
gene mh,elgﬁesl&dat%ﬁﬂﬁﬁ:ds bRansies alhdURRORDRS ¥R lsdaddn Hafdlentify
l1 below. WO 2005/Q2 674 PCT/IL%&)%S 866 15 Table 1 ene Name
RO e B0 AP REAIFR - S RER (£l 013 & inﬁs?ﬁ Eﬁ[‘%}
SoniBmalizmtiky frpsinethbonisn paired et tigmentid!y &pid 1genamiBicefions
Ja{aﬁag'aﬁeﬁ%fgc activator protein); B-cell lineage specific activator protein
tissue factor pathway inhibitor 2 7 7q22 ARHI, ras homolog 1 1 1p31
FHIT frei M@ﬂ&ﬂﬁé@@wm of gﬁ pepgent invention may be better understood
@ﬁ%ﬁ%@@ﬁyﬁl@rmg %Q%ggg hatase diadenosine
5',5"-P1,P3-triphosphate hydrolase; A hydrolase VIII, 3 3p26- p25
omwi‘ﬁ%%ﬁ%ﬁ%!ﬂ%%?ﬁ%ﬁ@ﬁ&#?%@@%f R iBvEmEBrardesah it is to be

@ﬂwobmmmeﬁemr@u i9Gide SientdN olery iaslikeitiopiatenbineing-e8lkorth in
‘ﬁﬁgelflon m lecule, CHFR chefg% g \glth forkh ad and 12 12924.33 ring
RS SN Ao B ALY e HENAO OB o8I of
@haletibCdnishprostddiaingdiprantoperaxiard dg2h. aﬂﬁuﬁzﬁwy@thm At is to
B G800k r%ggtt %ge dln %@ysa}a REang 0%9 Ieoﬁcl)p %9%‘ ﬁerem is for the purpose

of description and should not be regarded as limiting.

Genetic disorders are pathological conditions which are most frequently caused
by variations in chromosome number such as aneuploidy, euploidy and polyploidy.
Such variations in chromosome nuraber or portions thereof are usually lethal to the
embryo or fetus. Trisomies 21 (Down’s syndrome), 18 (Edward’s syhd.rome), 13
(Patau ijndrome) and sex chromosomes are the only live bom autosomal trisomies. In
contrast to trisomy 21, trisomies 13 and 18 disorders tend fo have much more severe
clinical manifestations and only rarely do affected infants survive through the first year
of life. Multiple abnormalities exist in a fetus with a trisomy disorder, but there is no
siﬁgle anomaly that is typical for a given trisomy. Rather, there exists a characterisﬁc
constellation of clinical findings that suggests a specific diagnosis. Furthermore, since
some of these patients may be mosaics for the trisomy cell line, & variety of phenotypes
are possible.

To date, there is no specific treatment, therapy or cure for any trisomy disorder.
For these reasons early prenatal diagnosis of chromogomal abnormélities in general

and trisomies in particular is highly required.
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MGMT O-6-methylguanine-DNA 10 10926 methyltransferase reti_noic acid
receptor beta 3 3p24.1 PTEN 10 10g23.3 phosphatase and tensin
homolog; mutated in multiple advanced cancers | RASSFIA 3 ? %&3 0866
WA gegr%4matosis pol osis coli 5 5g21-q22 P15-CDKN2B ¥9 §1 BYY
protein 3 CDHI cadherin 1, type |, E-gadherin 16 16822.1 (epithelial)

TM-3 Gi5g4eqd iMIa%i@%;%ﬁ%d%-%@?&%ﬂ%ﬁ%' 8663 %lc\xli'sge IS%'s!nhga.clude
9933 pl4- p 14ARF- cyclin-dependent 9 9p2l kinase inhibitor R “
%‘Wﬂ@c%ﬁn@&@ﬁﬁ‘éﬁt%ﬁ&% 10f 12ApRESY RShiditothedonic cells.  While

b&ﬁ&’é@h@g}o[@%ﬁﬁi&ad?n@fﬂ%@eﬂ&%e G848 92 RutelKRidasive tests are not fully
-KI

R e o S vt
RBdhdttneblastomaldity Iagl HRACK meteekPRRt fashgﬁﬁfg%&%égm
B A L R b 56 e e 098 myosin
XVIIIB 2212 FgytiR dSABRSE G dispAsentp R 2030 WhEN RSN, SWHS N ching
SRl RE AT RR°RRIBIR G 0RaNde OB Y ventors
chromatin, subfamily b, meémber 1; sucrose nonfermenting, yeast,
HGATERSE-heb autsserh Esamiasn otonanoSILS et stentivulabkyond birth, due
0SHOSIMBT FiE HERIBARPIRAM BIANMAER is not compatible with life,

DNA methylation is a reversible mechanism by which gene expression is
silenced in both prokaryotic and eukaryotic organisms. This level of control of gene
expression is achieved by the ability of methylatransferases to add a methyl group to
the fifth-carbon position of the cytosine pyrimidine ring especially in promoter
sequence regions [Adams (1995) Bioessays 17(2):139-45]. Methylated sequences in
Bukaryotic cells are usually inactive [Gold and Pedersen (1994)].

It has been clearly demonstrated that aberrant DNA methylation is a widespread
phenomenon in .cancer and may be among the carliest changes occurring during
oncogenesis [Stirzaker (1997) Cancer Res. 57(11):2229-37]. DNA methylation has
also been shown to play a central rols in gene imprinting, embryonic development, X-
chromosome silencing and cell-cycle regulation [Costello 2001y J. Med. Genet,
38(5):285-303]. A failure to establish a normal pattern of gene methylation is the
cause for a number of genetic disorders including Rett syndrome, a major form of
mental retardation, Prader-Willi syndrome, Angelman’s syndrome ICF syndrome and
Beckwith-Wiedmann syndrome.

In view of the central role that DNA methylation plays in gene silencing, it is
highty concéivable that the same mechanism is employed to silence genes the
overeﬁgpress;ion of which is lethal (ie., 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 gemes from chromosome 21 in Down’s
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HIC1-h ermethylated in cancer) 17 17 13.3 Table | cont. Methods of
determining gene expression are well known in the art. Examples include
re not limited to RNA-based approaches including
vﬁéé@é?gggﬁtg)%-based 5 techniques using oligonucleotides (e.l)g(?:rﬂf&?%?%os“

blotting, PCR, RT-PCR, RNase protegtjon, in-situ hybridization, primer

ion, micraoarray analysis and dot blot analysis) of proteip-based.
B L e e M TS i .
éégay@s’!_ﬁwﬂaéé"ﬂm Bnimbsied, Bistlatall Stsndermusshisrofibnobtrisomy
anddhelike, Whichmay ReHaced Heig SRer e AnIPOdeR; %egloeéfa Prenatal

further technical details see the Laborato%][eference book avaltl

ARV B Jtobsteb inRecelgd 00R \ug &8 TSR3  which are cited at the
Exampigigess eiiRnwhis o fpw Hran itk el abA RRORIRA IO HAISENING the

ene metkggag% are kngwn in the art including restriction enzyme

SHERSASSP et aton Gt ettmarerds tiphe svbsptiaed by the finding
e fydatitmdeté chonobenerdbsiiehwppiaadieblasgsummanzed iichaREme
in,the Example 1.0f the aEE{amE)Ies gectior] whict& (glo.llows g%tpe,r details o
techniques LRSI fatise g ASRYTRRBACETE (ERISSB e AR Ayene of the
(@ade) of, thetirSampis bSthroh@82:0 2 B flinskyi(&0a8p PrivicINaHL Bésid2:707-
Qgi}_ USA 95:11891-96; Clark (1994) Nucleic Acids Res. 22:2990-7;
Herman (1996) Proc. Natl. Acad. Sci. USA 93:9821- 20 26; Xiong and
Laird (199%) Mirdy Adsakitivé dinksges Betwesnaplimativiciibhoeny yory digestorand
mRthylatian deiectinpwassay ThiS assavisbaged e iernaRilly oiFoMGomal
restrictjon enzymes to cut methylated DNA. Typically used are the
SRS Y PR RIS 5D NG Mo FERG, BFepute, cost
Sftmtivenat Wil miebsddrecneritkes sgnitionmplitudR&CCGGG. Thus, for
exampLﬁmeall IS nable to cut DNA\)g%%n the internal gytosine in .
methylated: ranasing HpaiEMsich ViS5t A5 FapRR syt vided a
ancthsiaf ideptifyaibad ifastial ynpeldonsmnegimeapjinction with a Southern
blot analysis d\lﬂge%ogg/%%%ﬁ@ PGT/IL2004/000866 17 easures are

taken to analyz6 & gene sequence which Wil not gve & diffatifst 2 gene ona

i%@ﬁ%@%@u_ﬁhﬁm@b@re@mﬁmimammkeﬂthﬂt@o_emﬁmm&tesaiodetect
ki Melivatondasensiive.eneyesds 0r BATIAAS BistasiRdlet Uk, x
sequence is selected not to include more than 5-6 sites for Hpa . The
ﬁﬂ%}‘é(s) used for Southern 5 blotting or PCR should be located within this
region aRdusay QkitROMPIskelyeorRaktiatpliRiRonethad-nas Reehorease in the -
Euccessfull em Io%ed by Buljgé and co-workers (1999) Association
R eT hBHPAI o R AFBRHESANE dRvaRSRaG M areesarding iandis irspect

g ihlinpresbi ofvpatientmnyithesviariancaneagss MathGaRsemStructure (e.g.,
%%iﬁ%&%ﬁ‘%%&{%%%%ﬁgﬁg %5?&%5‘3’ 'ﬁ%%g@%ﬂf'%f 2 Tae&str{g??éase or
.

IS often partdal, a complementary a
wagRed wihichndigest waibemetAylate doBi@sdites:if (lefarainie][Y dr@desome
Rk URRE AR A iR BATHE S IR BRI W ving
2 gain or a loss of one or more chromosomes but not 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.c., mosaicism) can also be detected according to this

_aspect of the present inyention [Modi D, Berde P, Bhartiya D. Down syndrome: a stizdy

of chromosomal mosaicism. Repréd Biomed Online. 2003 Jun;6(4):499-5031.
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Bisulphate-based methylation detection 15 Genomic sequencing - The
genomic sequencing technique [Clark et al., (1994) supra] is capable of
Wdoegec_;[/in gvery methylated cytosine on both strands of any taﬁet )
seq([?ér? e, ﬁsing DNA isolated from fewer than 100 cells. In‘th Iwé?ﬁ(%%‘?g““
sodium bisulphite is used to convert 1glytosine residues to uracil residues
in singlg-stranded DN nder conditions whereby 5:methylcytosin
remains no}%’}ﬁg‘gﬁfgﬁ)@ﬁ‘? 29 .cog\?eﬁeecg tgf@isl) gﬁlegﬁf%lae%%%%slﬁe%l |((:"ted by
Beifmarsiasc: seefhrlatied sRiktlie-cyretitatinesipitesoremdainieyel) ofiet icast one
SEALIRNGR IBGESILAYRMBH S GIRMPIE Y IRSIRSSRIDR IS MR e lfon

method utilizes defined procedures that maximize the efficiency o

datentitheiahlears ansraaCisrivdicabve of anatiptionit s lecpesany number.
methylgdigsMaReing, piitaif el en iU S ANPURIS.L% 98RO Nithylation

DNA,é’eadin available from germ 25 cells and early developmental

Ll 85 2RISR R BIRR BERINPToT 3898 tiapiEet lorysiyprrferbly of

- tassaméafethivmeasgitivedetection of methylation. Briefly, prior to

amplification, the DNA is treated with sodium bisulphite to convert all :
et PRI S AR R bk P AR of o
leotivartsiielt ol fttont ledelrnmatipndnitotse ghencdediffibrdrioensTisdand RN dS an
amplifisd Using.ormers that mateh i lation state of th
DNA, such as thatqgr)?which DNA |s%g§ﬁ{);a§t§%%%t§f§g S ?ﬁﬁrg Sation.

methylexRigpltataphyatisaneinireap NASa mptarthenge nérdepiRsequence
TREAHEE CAN DR VaH ANERHORR A8toVHEd 4RRRL0RBELA Bl (L rR0AP30866,

18 It will be appreciated, though, that the method specific priming requires

girepsENaiepRh CrHidime ks trawetrihe RatCTtormas, Withim e foG

d&mmta?@it&@g : gneﬂ@mm& ifieth r?n;lﬁs U?hiﬁ@bsgéii&%@ndﬂa%&_% W&}ﬁ@ Q%ﬁlm
or mqr e s.in_unmethylated, there Is no product. Therefore, the
mactaled 59, SPestily SRSCPIT e et PRIt APRORTs Krown as CpG
himbylwé@mmﬁmmmefedac@aﬂ m?maam][m]u&-@p@ NRnd" is a CpG
: Herman et al.. P atl. Acad. Sci. USA 93: 9821-982
Tl HATA e e o3 B R e R Rt o the DNA
walisG€ation of chromosome 21 are provided in Example 2 of the
Exam i ' -1 0 P_(MethyLight) -.
T B AEP e et Ml

WS eamsRcbin fefogbndduzefeabliorivaremesesfivgires. It will be
ippenaiiputiéiBr MabsuiPeRnRheaNRINENGH NSRRI RESCRliat A

%8 uggéjtative version of MSP. However, the fluorescent probe is typicall

I SishRs 46 Andiferdobies M ohevs (A19R e Nathd\aas SardUsA
ngm?smdﬁaimaam ﬂileyspe@ﬁebty&f)ﬂhﬁxﬁswpi@spmelt$64:340—351;
ethylate 15 strands. Bec tection mplification _
R R B R e B B i LS S opes

Birigé e iV pesk RO RinihaiatiBiophiyheR sadiptenthe rigkagR-294].
contaminatiQn.is.t thyLj be can f format.
e o U e M R OB T S i e
brepseip dptemmtedn uftisramepot el dbe Sarapiss desive litp rovestwarsHeenes

R B3ch2 QS eRERHR S AHS. R0 FARGSIRES 893392, 2306;
Ends (2000) Nucleic Acids Res. 28:E32; Lo (1999) Cancer Res.

59:389&@9@}?&% é‘a\ll%ﬁ%éﬁ’é gﬁ%ﬁﬂgﬁgé 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.



analysis by MethyLight was demonstrated with
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“} §(2001)J Natl. Cancer Inst. 93:1747-1752]. Usin
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this method
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COBRA (Xiong et al.,.1997,
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tigidml; Shi (2003)
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Biochem. 88(1):138-43; Adoryian (2002) Nucleic Acids Res. 30(5):e21. 30
It will be appreciated that a number of commercially available kits may be

sed _to detect methylation state of genes. Examples include, but are not

WO 2 PCT/IL2004/800866

|ImI?gSAU€(§ﬂ#Ie EZ DNA methylation kitTM (available from Zymoﬂl&esearc )
625 W Katella Ave, Orange, CA 928@7, USA), WO 2005/028674

Vot ol I | I aYaYaW W /aYaYaYe)

é}l—r/uuuuGG 20 T'y'piCq‘“'y', Oll‘gulludeuﬁdca for-the
Segrmethylation ggiection Methods desesilied hereinabove
ace siesigped-according to the kechnique selected. As ugedsherein the
téﬁﬁ?‘@?ﬁ?bﬁmiﬂéﬁﬁei@@tc #single stranded or ¢8&tle23stranded
JSE%EEMQ?‘;& "‘F"n“eﬁ“?}fzﬁm';uqleic acid (RNA) or deaxyribonucleic acid 5
A g{gnggggg@t%g ,reo?f his term includes oligonucleotides composed
Dhsnaiidgaiby 10 cergrrtaguiaases];sugars and covalent intemucleoside linkages
gonucleotides having

which fiimetion cimi
vrimeoTT

rlv/ tn. reshactive
T 1" AV

TaTTOoTOUTT o1 < L S A A
R LR

VLA trons-(seedisctosed-nmt:SPat—Nos4;469,863;
4,476,301; 5,023,243: 5,177,196; 5,188,897; 5,264,423; 5,276,019; 10
5,278,302; 5,286,717; 5,321,131, 5,399,676; 5,405,939; 5,453,496; :
5,455 531085l deiprmining gore eXp eI o8, Wel e 1 g prig gixamples
inchadd, Il ;abe 563, Zindtdd, 3¢ IRTQO-h hddSahFohslessdidcidm Q30 briditificiobased
example, the most critical parameter affectin specificity
R o LB PR A By B B e PR, Rose

r y primer ign. Since

wrockfionti nspfuDiybridizatiei guifiter dasinsiys straedagem pleatysistanfy dot blot

. . | Ay
Gl EONRS S S i S TS
Iverampfstdeiied, thoswls, thetcdmpiifyinBldSinglemstrareiesten, sbinde) dsalysis,
ﬁiﬁf&s@m@&&mﬁﬁtﬁ%ﬁréﬁ@%ﬁﬁeémggegé%@é@@ﬂ%&fg%@aﬁamo?ie&

80-250 bp in length, which incorporates eénough cytosines in the origina

Eerarfirtbeasieriaiealt SottitimeeffidkeDhRABoDhseServecadepterprdifor 2t
Keg: PrRReproio AU AkoN: She RHENGBE: ast-BasiliomRhQROsIRESVIRIREBRples
C#BG d%i%efo ide determines the specificity of the primers for methylated

9 'templates. Typically, 1-3 CpG sites are included in
each pAnsarmiwad @ongentchiediin deedhtegippent eachvptiive ard Risown ia the

rovides.optimal specificity a inimizes fal itives due to , . .
D S L S OB I BES ER h ipee
drsedimsthyletieninetestiameSaheanvohcieprdachiength omharizdneis @d in

%Lﬁﬁ%ﬂ% giv& ﬂﬁaﬁ%agfﬂ@ s'ééﬁﬁk@q/ﬁ@ﬂ%é’ﬂﬂ%‘?ﬁ}}?ﬁéﬁwgﬁs on techniques

Furthermore, since MSP Uutilizes specific primer recognition to discriminate

eelhe dor drsentinasertiviptiomreadidetrdnelddraidhgofP ahnlatingancer Inst.
CQRHHONHRIRSRP {v@%@m—@g duAngampliication bssaryalbs;annaalings)
ecte

temperatures is se d maximal to allow annealing and, subseguent

PR AR Priétably Ophirieraan &L Hddig s Wath asashsshilige 93:9821-
e pesagial 3-8-d¢gregrelonciierealasmsshmsiing WO 2005/028674
PCT/IL2004/Q00866 21 iem eratur?. fqr fuz;ther_details see Herman and

B ay"n% 5151%6%9151?0 %ﬁ%o&frget wation detection assay

This assay is based on the inability of some restriction enzymes to cut

methylated DNA. Typically used are the enzyme pairs Hpall-Mspl including the
recognition motif CCGQG, and Smal-Xmal with a less frequent recognition motif,
CCCGGG. Thus, for example, Hpall is unable to cut DNA when the interdal cytosine
in meﬂlylafed, rendering Hpall-Mspl a valuable tool for rapid methylation analysis.

The method is usually performed in conjunction with a Southern blot analysis.
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PCR, in Current Protocols in Human Genetics. Oligonucleotides designed
according to the teachings of the present invention can be generated
ccor. intg6 to any oligonucleotide synthesis method known in the art 5
WO 20328674 . . : ) PCTII 20041000866
such as enzymatic synthesis or solid phase synthesis. Equipmeént an
reagents for executing solid-phase syrﬂ.;hesis are commercially available
fomalor cxarmnle, APRIeH, PIoSSienis, A ARRAMPANSIOLRHTR ificult 10
synthésis may also be enmployed; the actual synthesiS o
dlitpoprat | estities iBhwellavitigionthef catrabititibanbédriatbkithstintiohesttes dowd CG

GARRR.A6ECMRIIShEY g Sslablishedmgtipdolngiesasdgtailedn sée{llence is

example, 10 "Molecular Cloning: A'laboratory Manual” Sambrook et al.,
(Setyd Bl femchrnadr ofedishEnidral" VetmnrbsE vsddobaputhern
Mo ils (B FORAMRINEIR! Bloated UFiBTH REIORRISAN MO eSHlaRBIAIRGN Ty or
John Wiley and Sons, Baltimore, Maryland (1989); Perbal, "A Practical
el B msetoRIg o RSOV SERIOTGE Gy VETHe 838) Brorkers
"Qligonugientistodynihasis” (oaitnlNbrl . 3Bodia84nmailinngealich LmphBREC AL
chemistry, e.g. cyano | phosphoramidite followed by deprgtection
R PR e Ly P D o B 0GR thny B gty st
dtiP382-#he hereinabove-described methodology can be used to detect

tholog _. . o D09 _ ‘
(eSS W P,
limhiteerlensoinme s etiniiutity (NEsRly brirebmy uzmemyBickishasgt 4only

SR atedMIEAM Kifs LIS QPN b1 L IBRIMAS, TR HRO WY d DA EORW 266
11, trisomy 12, trisomy 13 gPatau's syndrome), trisomy 14, trisomy 15,

trmtﬁ S 09 8isivard's syndrome), trisomy 19,

trisomy BQu bl addd(Ramprsisyngierasy, trisomy 22, triplo X syndrome
(Kleinfelter syndrome), triplo_Y syndrome, partial trisomy 6q, frisomy 25

O, tis YT STRISHEr M AT T SF S Lo B 0
asipmdiosarabid citevtingsemy Kdfhymed syloditone) Hetliasommie B target
g lgisrasomy, LRATRlaly sHoh s dne rploldeadiome (see e,y <oium
natronal érgantzation for rare dis€ases htip.//www.rarediseases.org and
chiswipbitorsalmddaicienyert cytosine residues to wracil residues in single-stranded

PR W I edgeR ARG CRMIGRINSNURORAIGIGRNTERIS ML AN EROCET Tpe

such as 30 chronic myelogenous leukemid. In order to identify alterations -
iﬁ?@&ﬁ%ﬁé&%ﬁum@rpgﬁﬁﬁfgm]bcw@mw&p@d@m fdintegecytosine
ingiyideal-subisek (e 18 3e3eab: aRa-aRAlYERYissHeariibAs - DURIRBRAVE: the

Preferred subjects according to this aspect of the present invention are

VU5 B EREIOE TIEED ATEEcR SR AN SREHE B shtsiagy of
stagenfeatonp tﬁsﬁnﬁhiw t)t@d@r@mclywhiqﬂtﬁlcﬁﬁﬁb,ry@)lﬁnhle Qﬁﬁtﬁiﬁtﬁion mapping
subjects, neo-natal subjects and post natal subjects). Past nat : '
ool BRSBTS s ot g o
syritlrendastin deyeloptypitig stagdaduals with multiple congenital 5

anomali I ibli of-ndivi Is with. ¢

ononmi il BREENE PR WGP 2 IR T St WA IGRPRAL for e

chrotibsorigrien elanednisinle Prnfly Hiswriesomiifivaiondhs fathh is treated
0536 SoBARP SR AN REIbL R APIRmSm DA %%Eﬁ%t'fb%@iﬂlo Y8 bisulphite
genitalia, females with primary amenorrhea, individuals
reaction effectively converts methylation information into sequence difference. The
DNA is amplified using primers that match one particular methylation state of the
DNA, such as that jn which DNA is methylated at all CpGs. £ this methylation state is

present in the DNA sample, the generated PCR product can be visualized on a gel.
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with mental retardation and males and females with pubertal failure. 10
DNA is obtained from a biological sample of the individual subject (i.e.,
neg{;ﬂgg&glﬁfost-natal). As used herein the phrase biological sample refers
e & mpﬁe of tissue or fluid isolated from an individual, indiadify Bhte
limited to, for example, plasma, ser:i}w, spinal fluid, lymph fluid, urine the
external sections of the skijn, respiratory, intestinal, and genitourinary :
tracts GATSSAHDEECHITE. IEEcLts RGOS SPEsf i EHG A bR
of the v eciaditgraétconshituentsstByiafedaliliius edharehiiss isecdoiefisieton, an
blood. or bone marrow samples. Blo %is ferably collected in spdi .
R e e h Roorn gy Ao e
toothidnitd, otlade|tise quiregednstnimUmersiozes mhieblowthadordatrtenblogtow

GRULARAYSS, ﬁe%%%béﬂ YakEAGERds I 9%%3’?(%11% Eonimmatite GElRARRAR

Marrow (19.5-2 one marrow) is collected in bone marrow transport

Fiesitd Drigbdiions 8Fdrif:tHiseaerisse Birshdted [Snwh SrishEnanoéy 9826
plasentancenehiski hiveicatly usrdHor dRatinaRegRR-Rireqsaicismmbison of

collected in sterile physiolpgéc saline or in sterile 25 tissue culture media.

YYBIRAIRPIELR BRI SEPPRISAISIN6 F XA R OR R fpows:
lymphayitessio fiabetividarunEr q@liengDighgitionshiyrashagyteslatne PCR

obtained and subjected to external stimulating, faciors (i.e.,.mitogens) to
R R e, R SRR e 588 4 Rk eons

staatiortimisdolkovifi §4BeBiougspot. 3T iftsubation d@ncethevsinplpids, the
poIne e, %?&gﬁ%%’}}%@&@? %ﬁ’é}éﬁ SFRRBI Blich.as e ‘ﬂ%ﬂ&%s%elﬂ%frg?g is

QIAamp bloo s available from Qiagen 28159 Avenue Sta ford
UalertyadeyieoaB ys panilaitaly std aeniraagbee aoRers\Cr@n0s1d b 7ipird

BgbilhIOAHOANEER 2 %o 1REIABOBLARMNAPRP V%@ﬂ&%@ﬁgﬂﬂﬂﬂi@ér&ga

reason for miscarriage and birth defects, the above-described =~

enisa Setres Proferemion Eitsratiisai et usip Aredimfsthgibarmesd
r{]&aﬂt@cﬂn'@afweih t@g@mh isgd g@é mﬂb&@ﬁm&h&fyﬁkm dﬁ?&ﬁﬂi@ﬂiﬁ@ﬂf the
the bjood of the mother ¢an be detected using bisulfite modification, 5
e N T e e e
poenatahcheteenbng feediRdeh ©f alTEA60R)Tlbe Ghehigdd3bid1 hybridization
Methods of optaining DNA fro bryonic (i.e., the developing haby from
Tt e R R S S S S

frisenltanepushye Biaio (0S| Spnmentiosb i3 36BHE 386k Wedb KRB Nutleiadcids

R@MRSEINGIUAE Sl @ AENHIMELH e BaHe MARIGRTY (8.0 ofGR¥iGRative
sampling, amniocentesis sampling, blood sampling), fetal biopsy ée. .
rEpke %bbwﬂﬁ%w&ﬁ@wmﬁhg%@t@%@r&gﬁaaﬁw% ﬁ(?@STPI)

aRdidiazoRal: Mestiis3dndSoNdeniatiomobfetn RNACRRMAieraah bigody52).
is_preferably used accordiréaéo this aspect of the present invention since |
iHng s MRAEVE Brocassile R dnetnietes oeignyprrstatis (ngperplasia
derpiepingbaiaidsaad @A A medplinmn. Cenals 62(4). T6ized prostate
adenocarcinoma.

Restriction analysis of bisulphite medified DNA - This quantitative technique
also called COBRA (Xiong et al.,, 1997, supra) can be used to determine DNA
methylation levels at specific gene loci in small amounts of genomic DNA, Restriction
enzyme digestion is used to reveal methylation-dependent sequence differences in PCR
products of sodium bisulfite-treated DNA. Meﬂxylation ievels in original DNA sample
are represented by the relative amounts of digested and undigested PCR product in a

linearly quantitative fashion across a wide spectrum of DNA methylation levels. This
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75]. Cell free fetal DNA can be collected from maternal circulation and
analyzed as described above [see Bauer (2002) Am. J. Obstet. Gynecol.

W %%{gé]{“é % Bauer (2001) Ann. NY Acad. Sci. 945:161-3; I%%r I!éé%%]{%ﬁ%“

ynecol. 98:483-90; Samura 20 (2000) Hum. Genet:.
Alternatively, fetal cells can be enriched from maternal blood using
antihody capture nigues in Which an.immobilized antibody binds 10, e
‘f%%é‘l‘%%%s"%% %55#%&2% %%1P(§tatPcel SPtOO%{EI fe{;t)eﬁt%néir%ﬁff)c 1%%0% &i% ¢
¢vibmliied disite, sdsplatof@B Reiahusophdtings the ot érbeh oeriphsarbt s otiuse,

it B %aergc@{%@ﬁr%ﬁég %%1 anes: %@;a%%g&&ggox Ganshirt-Ahlert

., 'Magnetic Ce Ing and the transferring receptor as potential
mean e grurialargsis foRTHIEEAIBHET ARNTORStasics o tigh:
SYRBF Ot R PAsd P AR kAR Isihfila) CRll T 6Rn: also fredaelag WHkence of

antibodies and other specific binding moieties tg facilitate ce|l sorting
Proedatsre SRS drudanbile graom e peRraEnSR Er e g RSAER LG 467
iy iopad)f pragapshwemeninRetectien and enliehmentdyer (e.g, > 3) of
flugrescence-activated, cell sorting”, Proc. Natl.Acad, Sci,(USA) 76: .
S o) IR CFRED A7 M AIAN Ao R S el gyeiee
etidHropytas i fronatczaainitodeRrac. ddadkdedhugdifigd 84) 8fixed on a solid

S R B T

 diesyifip Wty sampie tidr aeakisiosteroiRviiensy Whisbndissibrihe DNA

ﬁlﬁ%%%ﬁ(sﬁg BsCRRY.aRc iatah NG eprpliicationtkrenalal Riganesissdused

787-798 (1991). Price et al. "Prenatal diagnosis with fetal cells isolated

troprohtais R bierrisy it e TR eals BRBGYORFRIDE SURYCh ety

QYRR ORIt AR Il 3 0P Ulh REtRIderdhniepieBsase ROy d4880eUnlike

conjunction in order to increase the relative amount of fetal DNA and t
LR ITEHAIRSR SR SRethodsahehof ot° Evmﬁdmt}?&u %gtehﬂm
eeythirtydesdnirtaiémaedbieotlic POX vwiatl AeadstScied tiSAnBZing one gene at
3279-3 1990); Adkinson et al.,."Improved.detection of fetal cells fr:
oD B G B e e S G S iy

o] 1 709 SRIBE(NS%tR Tk ahaydisghicatfahsttDlaticlopraesitiof genes in
%@-%%aﬂxl@oﬁm@é\?%&&ﬁ@@ﬁgﬁsgm.%;%é?h?ﬁod" Prenatal

Diagnosis 15: 74-77 (1995)]. Specific configurafions of prenatal diagnosis

using fEtathes fistilsndmdetinelaearsien S wgoras PhiUmeivdgtirpe--g
B33l a3 RrohRArP LA IS IOREER0 I Gy becpbtain sk fraarav, Beriin K.,
f|c%§atgnam.woman at 8-20 weeks gestation. The mong nuclear cell Mﬁg)
i ié‘?é%ﬂ%%fe%“ﬂf&@ﬁﬂ‘i?u@%?g@%ﬁ?oﬁi%Qﬁ\fb&%ﬁ?&dﬁ’rw&ﬁ’uhﬂéﬁ‘ mass
SkREdomtrfioNhday s pa, meEdinmayithn i9ResBOSovikskiy, S&int0A 1, Geno
/m], 11x3 100 ng/ml, and_|L-6 10Q u/ml, The nonadherent cells are then
S RERETETEh 2 S Tl R S B B s 199 of
By 20idiOphéoRame iCaptbetieaivid] Bind. 2OORDirt; 4ok tieplo Gy ;d8eck S,
well as,S 00 [, 1L-3 /ml,. 6.1 . . .
KR onlais oo B R ShEd, QIRD YO o e e
rBartectinadr 5198 xigert A M44tiafen tHaWE)s Qwcology Reports 9:181-183;
http://wrww.methods-online.net/methods/DNAmethylationhtmi; Shi (2003} J. Cell

Biochem. 88(1):138-43; Adoryian (2002) Nucleic Acids Res. 30(5):e21.

i will be appreciated that a number of commercially available kits may be used
to detect methylation state of genes. Examples include, but are not limited to, the EZ
DNA. methylation kif™ (available from Zymo Research, 625 W Katella Ave, Orange,
CA 92867, USA),
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recovered. Cells are centrifuged and DNA extracted using standard
methods, for methylation analysis as described above. 25 Kits for
enriching fetal cells from maternal blood are available from AVIVA
VI GeGanYs Corporation (San Diego, CA., PCT/AL2004/000866
http://www.avivabio.com/Technology/ fetal cell_isolation.html). It will be
appreciated that embryonic or fetal DNA may also be obtained following.,.
fotal LRGBS R A UERESrY RSB Bn e on
Beiesabbeesidal Hekdhtissuwenisies gredyaoaiidally diteceitiaduealiteated.
pieces of tissue (explants). W?en the, tissue is placed in ropriat.
culture[(ésoiﬁS [ |ogﬁ%f e calls aftaen” gliﬂeééur Ace and Sgnrlg\';\)/ep tsrgl&%&’r double
swamizidydigoeO 2081028 6¥iArdCTUHE0GId0(RE8S) 25 Gtnxyribsumigic acid
(\%’ﬁg taééo'?n%, [@nedhising thepregent MethedolooNMRY.A8:dU Bihosed of

ed using a number of cytological (e.g., Giemsa staining) and
rBTTaterTR S cbrteth RS (and, ErSeigalhigtrarecigesidamolikigshele-g-,
BHEE68:10L SEMP IS PoRudRRk e $a9iRY K-8 AREIE-280:A#4h -pertions which

Reagents for determining locus amplification as described hereinabove
funition frulahide srPaiXR RO A ORSEFRE Reriogs dres Siadpseh Butt i at
Nbe porioey;, dor/ &3 BEe280AMIiSe TNAG; 05, PERSET {08l 25Ul RS 076,019,
li AC a ISP vi €. deGompapi )
3B e S e o AL heiicrtos

62h 30 ®v2Gsebi0 426 1,520, p2ithdodie30mhithdxéldssobtiedvifindh, 799;

_ §}3§z ﬁg%?r%l{fsr@?%@éion mechanism which lead to abnormal

met as described above. Examples include but are not limited to

Pradi-VRhs, Ay eiraap 1B dbkvinpsi/\deitieth aranacreber iteiDR odmembeity of
FRESXAIRIC. . PESHIMERE ISR sed duehperea. i ncian.of s Hiia

methyltransterase enzyme termed Dnmt3b. Similarly, abnormalities in one

By pisuHEsdsttns rhand srmrasataigisEhc e saoverry) tha et for

Ritcaubelr ot apRfsasiinant ahesiaid e AHRN GV eanofemalas. then be
will be further a reciated_th%tblsex determinatign (e.g., !%:(gnatal) is also
<,

e STEHRS et Y (PR BPERIEh et Cah penpfLiEE 45 e SpPe
of pebfpsbhshrpeadicd femalkes arcdssppedssednpli B b fegimiiatoa 280y in

1998) icrobiol. Mol. Biol..Rev. 62(2):362-78]..It.will be further
e R S S s s T St e F g o
whishisied doNrp dtibleevisbrliéagvttenplita soatteardingrio lrwitidonshe euofber

gﬁ% -Bﬁgﬁ_ﬁﬁt ('ﬂ% f_éﬁ{%stQﬁ{ﬁﬂ%ﬁ@g@&ﬁa@@ﬂ&%&éﬂﬁ%ﬁ%%@%a@ﬁqﬁy of the
"compatible with life" genes. 25 The method is effectedp%f,’ determining a

miEnytafioneehdded ydrangeiyliisk empiapsiifidyeisminosdntaG sites are

SAUERCErRUIBNSRSHesarbatbabaNsl SURseaHeRML e tiemer. This
plurality of Eenes, which exhibit a methylation state different from a

Brevdes o BERISHS Fua iR s P e gycidR AipifRing.  To
Tecipatiieviihdie’ ganes 80 Gukha methadeanibe gifestivaly in the same
%@Eﬁ%?ﬁéﬁ a{f{émf‘etfg%enc?fs %?ed .tSr{%%?st If%s adjusted to give nearly equal

melting/annealing temperatures.

Furthermore, since MSP utilizes specific primer recognition to discriminate

. between methylated and unmethylated alleles, stringent anpealing conditions are

maintained during amplification. Essentially, annealing temperatures is selected
meximal to allow annealing and subsequent amplification. Preferably, primers are

designed with an annealing temperature 5-8 degrees below the calculated melting
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novel therapeutic targets. WO 2005/028674 PCT/IL2004/000866 26
Additional objects, advantages, and novel features of the present
nve(ht}on will become apparent to one ordinarily skilled in the art u

WG 2005/(128674 CH k2P0 Dq/000866
examination of the following examples, which are not intende
I|m|t|ng Addltlonally each of the varigus embodiments and aspects of the

Veﬁé@%ﬁv % ggtgé% @féﬁﬁﬂ%ﬁeﬁn iiu"f‘ iﬁgﬁjlo e%g%ﬁt}oﬁ Specific

clalms section b S experimental support in

RxBriplesrex Rimpresindbimaaféepipbw made to the following
examp@'f’g&%ﬁlﬁ@a@@%ﬁ ih z{&%réiggagzp&?eq Eog'istﬂgﬁgs%}ﬁ HRfention

invention in a non limitin ashlon Generally the nomenclat re used

FrBfngaReraied pRSOrdRTYprBK SlgRaT aTde s isiprasthed fwentgh the art

soetugle m@e@ﬁl@rsﬁm@h@wc@hﬂnwﬁmbﬁmi@n%ﬁmﬁ'%ﬁ@tr%éns for
techniques.. Such tech es are thorol{%&l lained in the literature.

Leging solidipiase: m a?FﬁfSWi‘??ﬁ‘c 6‘?}?»&%5@ SmBlookaplied
BHgkteia8AniQuthkenh Bastdaolnih MalbesilanBiokigy by elupiesed; Hhe actual

loReMeg: €9. € II"CtPtIII
10 o%gg gﬁh Ov\%??ey angl :EZS%H; %ﬁéﬁh 2 18569 Sﬁﬁigﬂgec ar

e et dlGuienifiolerial asiditisling' m@bbrﬁnW@@y &%tml,e&leﬂy forkxample,

AR HEM, Iﬁ'aaba%wm}eafﬂ%%&ﬁm&%?gf'c ﬁ@@ﬁo S\%ﬁ%ﬁmwh

New York; Blrren et al. (eds) "Genome Analé;as A Lab anual

i eMalecnlansBiplagt oM B T riuREbeboRatdY). FadsE 998y Hurrbel et al.,

’(@ﬁﬁgﬂt FRANEHCIL AR AR 28 (QHR ) 1dna- @ﬁ%yl\lﬁﬁ %@%ﬁ%&om Maryland

?3'3%02 4,801,531; 5,192,659 and 5,272,057; "Cell BIO|O
(‘?F?ﬁ-larﬁ’dib)&?fé‘%b@l\‘}fir‘?e@ iplesulis Cjoengédf?lz@éﬁ e’}@fﬁrﬁé’ﬁﬁ New

P@ﬂto@@mmﬁﬁmwn@@@ﬂevmem@ﬁtwm@ﬁan}é E. c0d (19804 :Bites Rhid

Sl T ARG R T AR £

m@nﬁxﬁaaﬁmuﬁm@ggdnpw 4. aiteeatehtand-Gomdte MAERIL980);
availablg, i IHAB30LE, AR IR eé&{'t;?%%net Tpggge& Mhologies

scientific literature, see, for example Pat

'@leégaiwsscg@@d?vs@i 856 EFan éoaeecggs? mender(BaseriBed 20PE2;

3,901, 12399 7dscB. gﬁ gh%%wg %8@1‘%5 181034 044 %91&&9@08&%0&@3
4 879 ,219;5,011,771 and 5,281,521; "Oligonucleotide Synthesis" Gait, M.

TG SRS ARG TSRS el SnEis ORIy TS, AP girisomy 7,
gﬁﬁ d&i@ﬁ&%niﬂ @Xaﬁmltgonﬁré&gdﬁ@slgyo%wﬁw@ Bxa&ﬁ%%%swgws
nimal C ulture resnne e
SrRHeBS 32&8%‘@1% bRy ALR Wd&/&éﬁ‘é’g}%ﬁ Hc*ﬁfﬂ%’oh?o
mt&mzfemo@gae) tﬁéoﬁzlsaml,dalils@mdﬂ ta:miel sulaiiGlaningiskiestz, Biplo
9 in.Enzym . . 17 Aca |c Pres "PCR
3 Soaaie, (KEIRGS nARRP Bio X0 dtoli AT IS D R, iy
Biegeisony(11990)trivieinshdk enesajc, Sﬁaﬂegie%ﬁmmmlmﬁnmﬁ‘m&emaﬂd as
Gharesiayization ﬁ&@&ﬁg@ﬁ@@r&ﬂmﬁéﬂéﬂﬂ Hirfsihites” 4530 & Vel Blhy

of WhICh are incorporated eference as |ff ully set
18p; triploidy such as the tnplold syndrome (see the national organization for rare

diseases hitp://www.rarediseases.org/ and chromosomal mosaicism

http://www.medgen.ubc.ca/wrobinson/mosaic/contents.htm); and cancer such as

chronic myelogenous leukemia.

In order to identify alterations in locus copy number in a subject, a DNA sample
is obtained from the individual subject (i.e., mammal) and analyzed as described

hereinabove. Preferred subjects according to this aspect of the present invention are
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forth herein. Other general references are provided throughout this
document. The procedures therein are believed to be well known in the
art and are provided for the convenience of the reader. All the information

YO RENEF therein is incorporated herein by reference. 10 METERAL04 P Boe

Experimental Procedures DNA extrag%on - DNA is extracted. from plasma
and amnjotic flyid samples, using the QlAamp Blood kit (Qiagen, 28159
R T DT R 555, HOOT BB P OR Ao, Ao
subgattfo felNAg ¢t actimrnpal sdijurts abN\basisnbGilalubgetidping 50-110 Al of
elutio ffer.. DNA is_extracted from bu t,of white blJogd usjng.a .,
Nuclerobr?)%l\ff Xtrac |ona{§|gt‘:l ( coﬁgﬁé?%ogé%?ﬁﬁoac% ‘?dfﬁé %ethgias%mal

ersvataemabryidsernetions] Risuliyeing dndibndwllONAGR DAIRIp tooBaghit!
dhleiiegido GRd A 'ergtyﬁﬁtsﬁm §f§nh%wh&ﬁgﬂd§c%98%9s&%§é§g§rﬁa%es,

S
Salmon sperm DNA is then 20 added to the reaction mixture.
Sl o6 indlisia BB eRsed o S HoIFeRNp YeherarsgRoUples
sHan et AcHYRE0@rinanR [381 Ofok SN Moo ARP PR RIBM ) roblems,
freshly pre E%Ed %/ adding 55 mg of hydroguingne to 50 ml of water] is .
Eﬁg‘éléllﬁ?se RS pERT RSB PISE fPELh B e A rE e sp dipdividuals
loithifiken (B iginal Si@BO0] propoied Rhdysaddingiefd gmwE sodium
bisulfi r.5 rad.of H20 and.adjusti to 5.0 with. NaOH] js added to
the soﬁlﬁf)gnl.s %3%15@% are agﬁcaél(r(j?J of ﬁ%ﬁg?ho tt?hee"fgﬂ‘f&d%gllﬁ é}?‘:?sa'e" neo-
mha@éheéaﬂély Arixesdd ToeDN& shiutiohiddgivel edrth rafasral eikanpte of
dllowerl dadchie bl ol AR ML AL T iR AP S ANGE
incubation periods are prevented to avoid methylated cytosine conver mB ’

RSy SRS, ovRa Shitclpane fivide vrimmatde, oitesnansostéahs 1omides skin,

- iy dadiz A slaRnuR dRGmGERAT RRD, soltionisAdded 19:8aIUS mors,

and the solution is applied to the miniprep coiymns in the kit. Vacuum is
ABFeASHRIthEEIeH o e iysrel frthes rapstBiems. Ressrebhnbicd pe tissue
Bdpaids blubddinisneleamoklglesics.5 ml tubes by adding 50 | WO
2005/ %ZAfPCT/flLZ 04/090863 28 warm water (i.e., 80 Cé?"' The tube is
centriftg e 1of PRIt S5 0rS /i BeReER el FPSARogipd fubes.
New'sutfonqiessRNrsotution! is-haubkied, ahiidom atiebepejatese: f@iBnum of
i gl | d as carrier (Beehringer Ingelhej mbH, . .,
e R RS 0 R 0T R g i v
preipiarsdifor at least 1 hour to overnight at -20C and washed with 70 %

ethanohenpaielisosstieperddnaial WalsiaRd SIered- @R & tansport

Amplificatign reaction - 1l aliquot of sulfonated DNA solution is added to
Brsfia rp BB EHRsHNBlE e containing 1XGC buffer 2 (TaKaRa, Shuzo,

KyotoTitéhd Eaie? (3 oeagbeRbNIE, Siddeafa] 8iaARALAWRERLY used for
tg‘!’{z%ettﬁaRa, Shbjfo, K¥oto, apan)Iand 50 pmol of the antisense primers.

ORI Rt SR e Ehiperiie BiPlegic: B afel: sterile
tissue culture media.

Typically used is DNA from peripheral blood. As normal circulating
Iymphocytes do not divide under culture conditions, Iymphocytes are obtained and
subjected to external stimulating factors (i.e., mitogens) to induce cell division (ie.,
mitosis). The stimulated cells can be harvested at any time following 45-96 hours of |
incubation.

Once the sample is obtained genomic DNA is preferably extracted such as by
using a the QlAamp blood kit which is available from Qiagen (28159 Avenue Stanford

Valencia CA 91355) and analyzed as described above.
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Following preheating a complementary strand of the sense sequence of
bisulfite-treated DNA is extended for two cycles as follows: 94 C for 1 min,
or 153 min and 72 C for 3 min. Thereafter, 50 pmol of the se

60 Cf nse
Wﬁ)ri%%ges(%sgéded and the mixture is heated to 94 C. The DN GFg004/000866

amplified for 8 cycles at 94 C for | mi% 60 C for 1.5 min and 72 C for 2

min. ZQ Further amplification by 30 cycles at 94 C for 1 min, 55.C for 1.5
i, S S B AR B (R L i PR eae and
hirthddefeissd dbe baviryiresitic onenriohey aisapysisrarvlitsed socideniifiidocus
RRClond melibialianale by (aiPUon fIEYNes I8 ERSICAaP DA
modification of methylcytosine to thymine as descried a ove cﬁange the

oditeinast frapnthaiordof tbstratber cspybredetistal thsinghbisal ez ypdification,
AL digestthe DA Jdpdbeifrespertive stites GHiRsineMetMiatiorenatal

does not allow methylation sensitive enzymes to digest at these sites

SRR ered A AEE Ja0AR S Hirs SHemctPaie 4hethylation tolerant will
Erodlu %qammr@mml l@mtﬁ@ﬁo @m”Bbﬁ)ﬁﬁe(Iﬁé.iSﬂféﬁ L EHRNBHR from
isulphate treated DNA allows to distinguish me tion sites usin )
B TR LR O BT P € (R 38 ey o i
WwielthylbtiovelvitnddciB Gkt ceBCais obihinedviramiident. ERghandeBiakdbde but

ZVINE, i . nomi A reaction is incubated for
p S A A A e
Hegduienivess bt biviis(cBhehepatisriapsinautl shetidnjc inibebsttioplimgdSee
BadRE000 LGRS 20 8 .81 the tigestad RN\ is used as a template for PCR

reaction. Promoter specific primers are used. Product is analyzed by
agaro§é°%%?¥e%%@¥?g@1§®#€ﬁ SeraaabPlgut poreSrabiticiseReseiiging to
PieRspERbins ReHie thisiten saiumercialbhavllablen ki 488 which does not

Geneclegn etc.) and sequenced by commercially available automatic
R BT e R EMRRONOO LR GLoH g A e iy 26

[#pe fragment that contain all candidate methylation sites on a gene of

int ' ified..The to.PC t contai leotide labeli

oy flor GBS S Ts SO re LR o AT B o BB
peoctiiedistwyedstio etive (B001e dtideT (ORRABIBYBSSI3 G 13C);VHictr (2001)
ingorRetateintodhe BER Aradyct T &95@5@%@%&5@?@%@9&%%

with specific oligonucleotide for methylate l.e., thyming) vs.

R8T {aRgbABRZAFN to the oligonucleotide might be done on glass

or 15 nitigaeluss, usinodhr tisTRARKRREthedSRIMeISI KIS tibody
detection mutations (or SNP) - The detection of methylation site can be

BT (LR ol S andBIRepirstb koY Piaditutetyd cellcand sapiires
e sekitssitee We sighBadoateehmuaban pdDEsiagie. NUSRAHE of fetal
QSRR YIR (oM PRl S bl preght Wohear Tne Satost 336 107-

200 (1990); Ganshirt-Ahlert et al., "Magnetic cell sorting and the transferring receptor

as potential means of prenatal diagnosis from maternal blood" Am. J. Obstet.
Gynecol. 166: 1350-1355 (1992)].

Fetal cells can also be labeled with antibodies and other specific binding
moieties to facilitate cell sorting procedures such as flow cytometry [Herzenberg et al.,
"Fetal cells in the blood of pregnant women: Detection and enrichment by
fluorescence-activated cell sorting”, Proc. Natfl Acad. Sci. (USA) 76: 1453-1455
(1979); Bianchi et al., "Isolation of fetal DNA from nucleated erythrocytes in maternal
blood" Proc. Natl Acad. Sci. (USA) 87: 3279-3283 (1990); Bruch ét al., "Trophoblast-
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20 configured to recognize a methylation site of interest. Similarly, other
methods that can recognize a mutation in a nucleotide sequence may be

used too. For example, the amplification refractory mutationC 04000866
W&%?%?W?EﬁMs. In this method two complementary reactions gf@*ﬁ%é&’f’
one contains a primer specific for the normal allele and the other contains

ne mutant allele (hoth have a comman 2nd primer). Since.the PCR primer
ltZ%epecf teﬁl(‘%tlyS %%ggch%grfh Va fﬁaerﬁ(ﬂD I{Pﬁeﬁg pr%xﬁqgnﬁgﬁ%mgﬁ%aﬁgﬁ%ﬁ% a
pulfipetymehatchadyalletelgegotppimgisiideslifiedn Asidescoipe atibdeth®NA

B T P DL R £ AR s
Tt fefal asligitetntehsvonmeraed teskbiofshipmesetoeiRivaytemeinritbeh.

p)o{;s@ggi@%%gllggvﬁgqm @qq@gg@ﬁiology 2000 1(2):reviews 0002.1-

0002.9. The majority have complete or presumably complete cDNA ,
sequehtEs [RRR51 20552 86742BL HRb Bo AT RBE B FUAstidhdpcrease the

RMTREHARIW @Efi@@ﬁ@ﬂ&? Q_gﬁﬁ&dl@ﬁekmﬁ HEBYERD fﬁtﬁ&hﬂt tgeﬁi.,?m&ﬁw&f
r on.inferences from similarjties to other proteins, otation_of genes
R P S o oo M SETBCIRP O PR A et
AHBAJIRTRYEI3ARE @EO0) didatedibyt (Z)(Chrsiretddetection of fetal cells from
, iology,com/2000/l/2/reviews/0002.1) 5 Functjional )
%‘%@%ﬁﬁ@%?@%@éﬁ T bel %naéﬁ?/c 8§dri/§€\7e#e§%ﬁe§e#§n%’ﬁbeg% i%sz'
Y HiRd s alelydhgyaFaibte &.-FlReridopbentegonmsihasive fabFDbRticlggnosis

AUROIANONS ARRACFHIARSPHAIANIAGAIS, b GOBRA, BACH! RUNX
S1M2, ERG, ETS2 (transcription regulators, factors ; ZNF294, ZNF295,

Pred6SPsHihroatimmsiiopneayenas demm s veing deted) cinmode snaternal

clukiish el RsddGn(GE-fieh RiNdingipsesein ; SON (DNA binding
domajn); PKNOXI (homeoboxil; HSF2BP (heat shock transcription factor
bindirPS"bF&‘@lﬁ?N@?ﬁﬁ(é&S& (AR5 PAHRE SR RIEBvARIoMOmRRn at 8-20

vesftogenjtiohr Ainedinsirueile dett MRBIFShisionasdkidd bMedAlghhn on
opility group), .CHAFIB (chramatin assembly. factor), PCNT (pericentrin

LS CHATE R Pl i), BT, {asreann
wpingedded Uhdghrdidbst BB AR (badolisitelAP B/aibaVingrenayheakt cells are
e inhihi 3 ransmembrane serine proteases),

A%E%%@A%%?ﬁ%ﬁ%itﬁaﬁgﬁg n%n%%)r;n%%ﬁ% W(1 pro?tgoa/s%eﬁg , 1§ité’ r)BSA’
10pi aﬁuﬁﬁrﬁ&twhmws P pRISALIG fubiiupiepropases B EQB 200 ng/ml,
DIt/ GONURO AR €08 ek M ESABRA R Be in humidified incubators
with 5% CO,, and either room air or 5 % oxygen. After 21 days, the cells are
recovered.  Cells are centrifuged and DNA extracted using standard methods, for

methylation analysis as described above.
Kits for enriching fetal cells from maternal blood are available from AVIVA
Biosciences Corporation (San Diego, CA., http://www.avivabio.com/Technology/
fetal cell isolationhtml). |
It-will be appreciated that embryonic or fetal DNA may also be obtained
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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Interferons and 9 IFNARI, IFNAR2, ILI ORB, IFNGR2 (receptors/auxilliary
immune response factors); MXI, MX2 (interferon-induced); CCT8

&G Protein), TCP 1OL (T-complex protein 10 like Kinases'd ERIR866

(enteroklnase) MAKV, MNB, K D2 (s) rine/threonine); PHK (pyridoxal

Ki PFKL ofiuctok NKR k | k

g R Nt RS e S R

1B | ('pbﬂpﬁmospﬂmgoatldmhgsmfateﬁé}ﬂ@%% Lycfiddnss  staining) and

1:% %Eﬁ%%a@?‘ﬁé@ﬂﬁ%%ﬁ g%é %ﬁf}c‘@lﬁéﬁtg@)w%@ﬁgﬁn(?ﬁ'{ﬁ@% (see for
RED 1 tase

)-binding protein); RBM11
mmmlr?@mﬁ)imgi@%é@ﬁ{ég 4-NCAM2 (neural cell), DSCAM:

ITGB2g{ el mt@t@ﬁﬂ?ﬁﬁ&QJékMﬁﬁ%@mﬁt%%&éhmﬁxabove can be

molecule) Channels 7 GRI aglutamate receptor, calcium channe]

REHgEed, RSk RNSRSPREREYIE  SBEALS e gie BN ki ditaackrmses for

salal m):&qmtﬁ{aﬁ @gﬁd@ﬁe (Coxsnblde abikadpacyirus) faauetidiSenser
4, 17 ustnd 12 (mannose) Trans orters 2 SLC5A3

éﬁ 9%1}'1 %ﬁ%??%ﬁé@éc%)& r]‘}Es“ht%ﬂ’ng cfa‘gséﬁes) WO 2005/028674

PCT/IL12664/ 06 0ftec3ddt ntry \thm atabalisim#nidR 500 AER bynibmise detect

Oﬁ%ﬁ%éé‘\%%{b'@élg L%{{ead pigein) aﬁeﬁaﬁﬁf@giﬁ g&@w%@mﬁm

Iquinone oxoreductase subunit précursor

SRivizisdifonenosrid ragticlatiey. Strdetwibrd BRYA Exmmpitdismyde but are
GRLIhifeP LA R GELAAR, (CRH l?g%ﬁ) Meibvlirenaieases3 RMMTAL 1CF

(cytosine methyl transferase), MTIII (protein az' e methy1 transferase ;

sYegrtce FH a0 stmq e NICTn STRGTHER dfe Fa8ayd S Fonsmagh Bstgp of a
@i@ﬁ&h}&%ﬁ&% Snsmakand SARTHP Lﬂilﬂﬂzb@sxsﬂaaﬁ@)ﬁééaﬁ one of

DR RGBTSR T O TR W) SN NG BHErTs

“‘ﬁ) comﬂplex subunit), TIAMI (T-lymphoma invasion and metastasis

| FOR blaupedxdedismuitisaynCRRdg ©BR8s(carbonyl reductases)

Miscellaneat3 28 HEG S {holagarbeuiage SYNaser k38 200380 s atso
contemplated by the present invention, since genes on the additional copy of
chromosome X of females are suppressed by DNA methylation [Goto (1998)
Microbiol. Mol. Biol. Rev. 62(2):362-78].

It will be further appreciated that the present invention allows the
identification of genes which are compatible with life (vital).

Thus, according to another aspect of the present invention there is provided a
method of identifying “compatible with life” genes.

The method is effected by, determining a methylation state of a plurality of
genes in amplified chromosomal sequence regions as described above.

Subsequently, genes of the plurality of genes, which exhibit a methylation
state different from a predetermined methylation state are identified to théreby
identify the “compatible with life” genes.

Such a rriethod can be effectively emploved to annotate genes and to identify

povel therapeutic targets.
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synthetase); B3GALTS (galactosyl transferase); AGPAT3
(acyltransferase); STCH (microsomal stress protein); ANA/BTG3 (cell

Wzide control); MCM3 (DNA replication associated factor); APP

AT TES amyloid precursor); WDR4, WDR9 (WD repeaf Egﬂ{a%i?%ﬂ&"“*“
proteins); TFFI, 2, 3 (trefoil proteins);. UMODLI (uromodulin); ‘PredS

lipase): Pred finocyt th tActor): JOAA0653, IgSFS, (I domain):.
Sy BRI @ﬁ‘ﬁgﬁ’%f o i SRR vl
repeat appatarin S e0Rik{Dakbiitia jn BM/R2 perieciainyoapifahe following
tein): DSCR1 (proline rich): DSCR2 .(leucing.rich): WRB (. ich.
RN SR AR SR R T bl AR lious
asphodaseisTasl e P oo IRk MENeR InGuties of tdgdrestell hereinshinterand as
Astican fig uesRdordriacing meinyiaion Satie, SpP B aek e atRch,

Deposition of fibrillar amyloid proteins intraneuronally, as neurofibrillary
‘t’éﬁ@l@%s,-extracellular, as plagues and in blood vessels, is characteristic of
both Alzheimer's disease (AD) and aged down's syndrome patients. The
major protein 10 found within these deposits is a small, insoluble and

highly aggregating polypeptide, %‘f‘f‘ﬁﬁ’tﬁ?ﬁnought to be derived from
aberranéfeadadolisavef fiadyacunso folhavaipWaishileelcimipre thyaaewiah the

is localized to chtgmospme 21 (21921.2). Experimenta)l Procedures To
e el R, S e R R RS Bk om0, 35
methylStomdithberPRardamatensedioris deldhnisasdypisolpditess utilized

i 02 2004/000866.32 T, . Primer |

B o el e SRS il g i BB U e
yeeordame| BN fedminrsg g fuchatathrimentgafe ) tBawa by TRvaipsP FrRthe
FELAGRACIRECRRAAERRRI2AG {39 @1%3,@%; bl ABR ulis i RisiaRRIe

PCR conditions. 5 Table 4 Temperture ('C Time Cycle no. 95 10 min 94
4h, 448858 Waggnd drotocols in Molecular Biology” Volumes I-II1 Ausubel, R. M.,

ed. (1994); Ausubel et al., "Current Protocols in Molecular Biology", John Wiley and
Sons, Baltimore, Maryland (1989); Perbal, "A Practical Guide to Molecular Cloning”,
John Wiley & Sons, New York (1988); Watson et al., "Recombinant DNA", Scientific
American Books, New York; Birren et al. (eds) "Genome Analysis: A Laboratory
Manual Series", Vols. 1-4, Cold Spring Harbor Laboratory Press, New York (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-II¥
Cellig, I. E,, ed. {(1994); "Current Protocols in Immunology" Volumes I-III 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 Imrnunology", W. H. Freeman and Co., New York (1980); available
immunoassays are extensively described in the pétent 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.
I, 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 Cul‘tufe“ Freshnéy, R. 1, ed. (1986); "Immobiﬁ_zed Cells and Enzymes"
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72 30 sec. 72 10 min The resultant PCR product is sequenced to thereby
identify cytosine substitution to thymidine. An amplified PCR product from
the APPzpromoter (using primers APP-F and APP-R, Figure lé(') is shown

e ﬁ‘f&ﬁ% fd*10 Alternatively, the resultant PCR product can5e §[v4-oid
to an olignonucleotide microarray. Tables 5 and 6, below, list some

B e T s S A R ot i

higuifises 2 messrhiesalvevel -357T ableloniAmyie)dp ER PiseicotataiG(ARMo

.

I\Kﬁa@@g@ dbi dubia Fucitcttoy/ (6)B3UR3628 zgfitangglytigeattyry Course

. HEESERI R L S

@oa@téugmm@@ssgeaawmf@gmmm y@sggcmest

g AiQEIgItage(Lr) ¢ SHCAit O 830 The3D tgetgat@ew Qﬁ%&&%é@t{& the
gg agt/(20) 3492-3506 tttttttt :g%tga/(Zl tttttttc t a/(22 3570-3584 agttttt

RPBYERIRac g thtgreedy Lyt G gD YL EICoGattagTeoBy
%@%%%i%fél%ggagtggagggg/(ﬂ) ggggga gga ggg/(28) 3500-3514
tttttggc ga (29) tttttggegt a g/(30) 3572-3586 gggggatgtgtgggatl(31) gg gtgc
tggggt/(32) 3511-3525 gta g t (33 gtgtaggcg tgtta/(34) 3523-3537 tttggt gt
gg/ 35) ttt cga ggg/(36) Bafetidb R\ FRp2btes AR & dcB#di_2004/000866

33 Tab H2-calponi e ( nBan Acc S|on N
Chromgi]g‘f{hgng urorrkT%?s% (Emh g?%l}lg %%%g ples
\néTngmeQB%ﬁym:@dl mwma@mtr%ﬂéﬁ%mpmbe w@rﬁp@m%mm}

%@ aal 9@&%&[&’1@3& AaeAAL3R) 0P RROINA is
atatt cgt g9 3 atatttgcgttttgg/(40 966528-966542 t (gggttaalgfl&yt gtttc

i) BB 39-06b 1 PR ORgRYGET (4 A GRSt (s the buty coat of
RSO R: L IARIEh TN BIAIGN KUORI B OFBBEH MiRT 4ocording

{0 the manufacturer’s instroctions.
‘Bisulfite-treatment of DNA — DNA (up to 2 pg) is diluted in 50 pl distilled
water and 5.5 pl 2M NaOH is added thereto. 5 pg of Salmon sperm DNA is then

added to the reaction mixtare.

The sotution is incubated at 50 °C for 10 minutes to thereby generate single
stranded DNA. Hydroquinone [30 gl of 10 mM hydroquinone (Sigma), freshly
prepared by adding 55 mg of hydroguinone to 50 mt of water] is added to each tube.
Thereafter, 520 p! of freshly prepared 3M Sodinm bisulfite (Sigma S-8890, pfepared
by adding 1.88 gm of sodium bisulfite per 5 ml of Hy0 and adjusting pH to 5.0 with
NaOH] is added to the solution. Measures are taken to assure that the DNA solution
is homogeneounsly mixed. The DNA solution is layered with mineral oil and allowed
to incubaté at 50 °C for 16 hours or at 70 °C for i-Z hours. Longer incubation periods
are prevented io avold 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 pl -
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t agttt gtgtgt/ 47 tgga ttcggtgtgt/(48) 966570-966584 agtttggt gtttt/49) a gc

gtttt/(50) 966572-966586 aattttgcgttagtt/(51) aattttgcgtta tt/(52)

966588-966602 gttagtttggtggtt/(53) gttagttcggtggttl(54) 966596-966610
VEORAORARBE R 3 Genes of trisomy X and primers which can bEU<Hg4s/000866

detecting methylation status thereof 2Iip females one set of most genes of

the duplicate X ¢ oseme is silenced. Silencing typically occurs Qy

CEBE R, it o DRSSt 5 PP ANESS S oottt 3 M

arysis prkieddoresclyeabee nifie yadiftodiet doiNth esobetiby| ati dicebaitts af tben
er%% n.[ ceﬁ)tor @enBank Accession No. NM_0044) in males, females

andin Kisinte té?lgyr?%lrome affected subjects. Experimental Procedures

Cells - 1 2lgzycoatiu te dddihio cprasrdBeriidngerniafsheinlGaibié| t€ermany), 33
r ffe aie ahta ~oriell Jasti .
L R et o
‘e Rt A ftrffugd b ad wikh G % 2B ety Arceslieh ésieas onend in 20 pl
reatesRandeekinabysig fguffer including 75 mM NaCl and 25 mM EDTA and

vortex?ﬁ\%?,ll to disintegrate plasma membrane. Thereafter, 10 % SDS

solutiort S8 UEFIE St tAHHRHI Vil ARTHRR S gl dHEN M ehbiom ép hlded to
sdlytiost was. mixethh yninkeesiontaliiezSURGOHwaES: iD qaBkath 08REAN Nk ato,

Ci sence of teinase l,-1/10 final volume).
ignp gnc?i}eg'] 50 um338$ ?&%ﬁﬁc oS oKFm :%ﬁv%‘a;} %%d@@?o%‘?é%&%ﬁo%yz’m’
rripag),well (5§ inwelsdrii(s mitderangiawsttiuFedoiovn himimatés iatdba©oct a
4&%{5@.@1&?@5@ %%H.%Scmoroform 25 was added to the upper

phase, the solution was well mixed by inversion for 5 min, centrifuged at
14,00080898E8 rfshesvagch prommesesinatichacdlletiihg thrasgppesuence of
Rhaagidehie MR N;s egimacsiate( L RoffRabvrlumer was agdeshapd,
mixed well WO 2005/028674 PCT/IL2004/000866 34 by inversion. DNA
WARRAMNG (5t 5iEmi_d (70 %) for over night and concentration and
purity Wetedirereaiestistermioechdd peiictioNanzy N besadxanalysinidd to
%E)JEA molecules (i.e., bisulfate-treated or non-treated) were digested with
Hpall (30 units, NEB Enzyme, New England Biolabs. Inc. Beverly MA
01915-550 DNIS Aje RonpiiSedt doc Gnopdbie o« igre did; inciilatinC iiag #ltexvethd
t for overnight including a second addition of fresh enzyme
fgﬁ%\/?/:%%e%w?&rs of incubation. Following digestion, 2 Al of DNA from the
digestidihutistarepliaeatisedndOteynisiate 38O ER Usinig, the Qriimels listedand
inolabig. 5 below apd.under the conditions 10 described in Tables 8-9
below Table 7 Primer Sequence (5'-3')/SEQ ID NO: Position in PCR
producm&ﬂétwgbg@ﬂpwﬁpg CR product is detected by restriction enzyme

analysis or direct sequencing,

Detection of methylation site by restriction engymes - The chemical
modification of methyleytosine 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 — MaBC 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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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 th [?J@ .
Wr%tzr?gé?g%iq#gm the patient 15 Table 8 Reaction mixture Bu%g ?)f'rfog?“

final volume (20 1 dNTPs 2mM 0.1 ¢f final volume (20 1) AR-f 10 mol/1
0.1 of final volyme (201) AR-r 10 m,o%?o.l of finailLlE\%(:Iume (2Q Al) Water

B oMpIStA SRR END TR IS A FENSIRRE Th TR 0% BoFE G th Y
elbatoR 55 “NER Ehnimeed agiDINAfblydigrasd 088 Nashi0RG7tétavate

nagland Biokabs. Inc. Beverly MA 01915- 9 Ta@le 9
R ProRpre YR s R PRER, Wt by agose
g406dintion720C 7 min The resultant PCR product of about 300 bp was

feso'V%@%x}%ﬁu@d@@ﬁﬁmwﬁ%@ﬁ{m lRlienispeaticiRGR:
(MSP) 25 DNA'was bisulfate treated as described in the Experimental
praveegidly perdabipbie. (v Ssusrpsesta Pt egbensebbgewmgercially

BPrmane andinaRseqngitipns are listed in Tables 10, 11 and 12,
respectively. Table 1Q Primer Sequence, (5'-3')/SEQ |D NO: Position in
PCR pf’&f&’cfpﬁﬁﬁfé‘T(f%ﬂéff&ﬂdfb"f’fé(ﬁl’ﬁf‘fﬁ’d’a&?ﬁﬁﬂfa?jﬁ@@j?ﬁ%?@mﬂt
1k8%0h2418 ARMAURItARaYLaigagiHd bh8D gE20 bf dnfredt ARiplified. The

accatcctcaccctact/S9 138 -Jﬁ4 451 blebll iX yerfnm%}h(l) ce%d uri)o( hore
TR e oY DM S oo ptr
{Cv3,Cy5). The second way to label the produet is by radioactive nucleotide
(32P,33P,358, *H or "C) which incorpotate into the PCR product. The PCR product is
than hybridized with specific oligonucleotide for methylated cytosine (Le., thymine)
vs. cytosine. The hybridization to the oligonucleotide might be done on glass or
pitroceliuse using the microarray methods. '

Commercial Kits for detection mutations (or SNP) - The detection of
methylation site can be done by commercially available “Pronto kits of
“Garmidagene” company. These kits are designed to defect mutation and/or single
nucleotide polymorphisms (SNP)in conujunction with specific probes designed and
configured to recognize a methylation site of interest. Similarly, other methods that
can recognize a mutatioﬁ in a mucleotide sequence may be used too. For example, the
amplification refractory mutation syatem-ARMS. In this method two complementary -
reactions are used, one contains a primer specific for the normal allele and the other
contains the mutant allele j(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
cﬁnverted to thymine by bisulfite is detectable by this method.

EXAMPLE 1
Genes of chromosome 21
Tabie 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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dNTPs 2mM 0.1 of final volume 0.1 of final volume AR-U 10 mol/l 0.1 of
final volume AR-M IO moll 0.1 of final volume AR-U IO mol/0.1 of final
volume 0, 1 of final volume Water Complete to the final volume Comp
Plos’%sdl volume Enzyme* 1 unit 1 unit DNA 0.1-0.15 of fﬁlaT/IL%GOr’r{OOOS“
O 1-0.15 of final volume * Buffer DS LQX 166 mM Ammonium sulfate, 670

Mggazwmgzﬁ%ﬂsm Kollole flbo I f Igmagfeég%gofd% eM%%nem

Ammonlum Sulfate Slgma rlzma
@ 84 inferarpesdisig sinilaciae o pthec apetutiadonsiging o S48 biviigatidy
%&uﬁ? MRErAre e m%s%@ﬁo@é%; DRI A SRS 5%€&e€n5a§8%w

72 C 1 min 72C 7 min Product ide was conflrmed y a two-ste

wdigarf Prefeaedisn Priterdaspomeinla-remd A0 HbledewsERAR-

PCR conditions asmdisies invdRblgndd-16, ReloiadheiRNAigmplate Oéene
the first PCR was used for bisulfite modification 15 (~50ng). PCR product
WRETRBPLEY 916 577885 or a second PCR reaction (1/20 of final volume).
Reaction product was sequenced. Table 13 Primer Sequence (5'-3")
Position in PCR product name Nl\ioangM (b) AR-F-I a attta

~~~~~~~~~~~~ nnr~ 1194 N o mnn+++q++\l\lcl 1 | Q1_ 1 ’I IZ1 ’)Qr\*

F %ﬁ%t aa%y UN Lﬁ L5 AINTTTOFY
AR-R-282 aaaaa ‘ca‘fggﬁégccctactactac/GZ 1%1 79" ifgf ¥ﬁ1aéms"|§e of the PCR

‘Prosidgptidingasty, correlates witkAbenaadrer, RUSACSNep aats. PriedabBpton
wsEaiPied 20 frond the patient OrIRERY FBRPEFAI2004/000866_36

PABRE T Ste | Mix1 Buffer)GXEY: ATHIED e frecak F drifieriecof

fimatvotume—AR-F=Homot ST N TG MRS
Water Complete to the final yvelsrrmer @hARGLE @tﬁlﬁadoyolume

Enzyme* 1 u nit *NEB En zym &inding protein); NRIP1 (tnodulator of transcriptional
activation by estrogen)

Chromatin structure 4 H2ZBFS (histone 2B), HMG14 (high mobility group),
CHAF1B (chromatin assembly factor), PCNT

{pericentrin, an integral component of the pericentriolar

‘ matrix of the centrosome}

Proteases and protease 6 BACE (beta-site APP cleaving enzyme); TMPRSS2,

inhibitors TMPRSS3 (transmembrane gerine proteases);
ADAMTS1, ADAMTSS (metalloprotemases); CSTB
{protease inhibiior)

Ubiquitin pathway 4 USP25, USP16 (ubiquitin proteases); UBE2G2 {ubiquitin
copjugating enzyme); SMT3A (ubiquitin-like)

Interferons and 9 FNARI, IFNAR2, IL10RB, IFNGR2 (receptors/auxilliary

Immune regponse factors); MX1, MX2 (interferon-induced);

CCT8 (T-complex subunit}, TIAM] (T-lymphoms invasion
and metastasis inducing protein),

TCPI0L (T-complex protein 10 Like)

Kinases 8 ENK (enterokinase); MAKV, MINB, KID2 (serine/threonine);
PHEK (pyridoxal kinase), PFKL

{phosphofruciokinase); ANKRD3 (ankyrin-like with kinase
domains); PRECBPZ (protein kinase C

binding protein)
Phosphatases 2 SYNJ1 (polyphosphinositide phosphatase); PDEQA
: (cyclicphosphodiesterase)

RINA processing 5 tA4 (SR protein), UZAF335 (splicing factor), RED1 (editase),
‘ PCBP3 (poly(C)-binding protein);

"RBMi1 (RNA-binding motif)

Adhesion molecules 4 NCAM?2 (neural cell), DECAM; ITGB2 {lympkocyie);
: c2lorfd3 (similar to endothelial tight junction
molecuie}
Channels 7 GRIK1 (glutamate receptor, caleium chanpel); KCNEI,

KCNEZ2, KNCI6, KCNJI15 (potassium);

"CLIC1 (chloride); TRPCT (calotum)

Receptors 5 CXADR (Coxsackie and adenovirus); Claudins 8, 14, 17
{Claustridia); Pred12 (mannose)

Transporiers : 2 SLCSA3 (Na-myoinositol), ABCG1 {ATP-binding cassette)
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PCR conditions for amplifying exon 1 of Androgene receptor from bisulfite

5 modified DNA are listed in Tables 15 and 16 below. Table 15

Temperature Time Cycles No. 940C 4 min 940C 45 sec 590C 45 sec 35
W {472 C 7 min Table 16 - Step H Mix | Buffer IOXNEB/B:- 1471546
volume dNTPs 2mM 0.1 of final volume AR-F-34 10 moll 1 0.1 of final
volume AR-R-282 10pmol A = mp !
FREFBRIRETDNA _Slproélict &fplg )ﬁﬁm&mup i g}ﬁ\ fﬂq‘“f unit
"TO*NEBEnzyme, The PCR1IWQHTE . T : o
agarose gel and purified by meaﬁmmraﬂvmadﬂhﬂeepunﬂcatlon klt (GFX
PCR cat.No, 27-9602-01 of Ammw@lqsmence Piscataway

ﬁ A -1- WIS PEOM -m --- vekia -’é-‘ A1, .- v- aaal 1a Hagtms) {

&ﬁ@lﬁaﬂ{sfﬁasgy Vector %/ecto ) : @SF} R s,
Vector System T Gat No. A360RRERR mg@a pm@ 1, Yagison Wi USAY.
ABBdsabir sequencing was cd mﬂsmeﬁ%@smmmq of 5- 10 clones of
€aehP@R product. SefjuenditgrvasueitetiadinyinCABLBatvencS:
REERIsE Results! 20 The na m@@@@ﬂmﬁo@m@gﬁmmoaen

Rt %a 172°8 Smljeﬁce ot?tainedi%ﬁgﬁ“@
IR WO 20057028674 ﬁ&@é'&éﬂ%&@%@@@mﬁaéeb'm%sﬁt@@ﬂ 4
depict the results of Androgehsreteptymiiginiitidnstateainformales,
females and Kleinfelter Synd oﬁ%«’éﬁé&‘t@ﬁ%@ﬁj@bt‘s"@ﬁ é@%ﬁﬁ’éﬁ%’y
restriction enzyme based an 'p’mt'“[f 3 %ﬁg.m.u Ia%H {or‘j RER

(MSP). As is shown in Figure ﬂﬁi%) @g’;‘@d DNA

samples 5 obtained from XY (mmrmak&);ﬁuﬁmi&teesylmﬂun Bmﬁfﬂdﬂﬁéms),
However, the same reaction jUsH{¢PHutpmwi

from XX and XXY subjects re¢
of Exon 1 of the Androgen Re Yeotide repeat

methylation state of Exon 1 of Aﬁ\gjﬁg@gmtesmagﬁgmwpale and

Kleinfelter syndrome affected sutbj@ctsystgweprdam; DEROR bmpliftcatio BSCR2
{leucine rich); WRB (tryptophan rich

protein); Pred22 (tRNA synthetase); SCL37A1 (ghycerol
phosphate permease)

Table 2 Cont.

EXAMPLE 2
Genes of trisomy 21 and primers which can be used for detecting methylation status
A | thereof

Background

Deposition of fibrillar amyloid proteins mn‘aneumnally, 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 (21q21.2).

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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using methylated primers occurred only in DNA obtained from Kleinfelter
affected subjects (i.e., 46XXY). Altogether, these results clearly support

eth lation medlated gene silencing of the Androge tor
eﬁﬁ)fe er%yndrome affected subjects and 15 suggest it gg(glc\/?ﬁz Fﬂasea

diagnostic tool for this pathology. It willoe 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 (Zm;%ﬁmlpondpq Whl(‘h may he

effiehtf) used i q) atrerileptircraurten BreMERAP 20 If iR 7, bl produc
Table 17 WT pro e (5'-3) /SEQ ID NO: Methylation probé™(5'-3) E‘ij”t%
NerpPosition g@ittéﬁttgggttgttgt%s gotttatitteggtgttoti/cg 272
1PEP-R162 qgqitta ytacthitiGeioge t/683epgtaERitt gtc tt tt/69

ggtttattttt gtc tc tt/70 ggtttattttt gtt t gtt/71 ggtttatttte gtc tc tt/72 tattttt gttgtt
tttaag/64A st tEpilgtitlistagpréRhb P TRttt gLC t tttaag/74 tattttt gtt

tctttaag/75 tatttte gte tt tttaag/76 ta}tt}ztlggc tc tttaag/77 tatttte gt

fit o aaclZ0 nm.-.+++lr‘E dt~ Nttt N A At

t

+a +/ON
LCACL U.LLC lC Lb LL I I it U (U Tladayatt [y LLuu MLLUUU
é#mr? pEgttite g Y 9 e Ot g

[ 550-1170 tirgte trttaag grg/lg,h T gtrte ttaagattt/82ttic gic trttaaygattt/83

~— L

(tbggtc tc ttaagattt/84 tttc gibtedtaagattt/85 tttc gtc {c ttaagattt/86 WO

I_\

~—t
I}

cgtgc t ag/94 tgttttagag cgtgt ¢ ag/95

@@5/028674 PCT/1.2004 00(9866 38 taa afttatt a_aitttt/89 taa atttatc a a

gigtt ag/ol

Al

oo o O toudbbd o ceo
aagroo—gtatagag

<
QD
(e}
-
(e
=
(e
—+
(9

O IUL Lg uua

The resultant PCR product is sequenced to thereby identify cytosine
substitation to thymidine. An amplified PCR product from the APP promoter (using
primers APP-F and APP-R, Figure 1b) is shown in Figure 1a.

Altematively, 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 idenﬁfy 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: Mechylation probe (5°-3%) /SEQ | Position (gi35230)
ID NO:

gaggposiatatoas/(5) gagepeecotatano/(6) 35003523
gtiaagpotetietat/(7) gitaagpegtigtat/(8) 35353549
ttgtgeptotopeet/(9) iteigggcpterget/(10) 3550-3563
titttgotetpasta/ (i 1) tittfggegteagtg/(12) 3573-3591
gagtggotptaotit/(13) gagtgggostaptit/(14) 3583-3597
titggtgetgitatta/(15) ttiggtgpogtista/(16) 3598-3613
eatarlptatitgza/(17) getigtioontitzge/(18) 3677-3692
tgtiggitospoapt/(19) tetigotopeoaact/(20) 3492-3506
tittititgatetea/(21) tttittogetetpa/(22) 3570-3584
[agitttitggteste/(23) agiitticegtete/(24) 3592-3606
gatgpottopattag/(25) getgpatcgoattag/(26) 3639-3653
igeeeagigragaaa/(27) gagegageggagapo/(28) 3500-3514
tittlegogigagts/(29) E ititgpcgigacto/(30) 3572-3586
gegestatoizegat/(31) ggapgtpestpoeat/i(32) . 3511-3525-
| gistagoigptotta/(33) pigtapeceateita/(34) 3523-3537
titgotetpantesn/(35) iggiocpagteop/(36) 3574-358%
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tgttttagag tgtgc c aag/96 tgttttagag cgtgc ¢ ag/97 ttagagtgtgt t agtgat/98
ttagagcgtgt t aagtgat/99 1196-1216 ttagagtgtgt t agtgat/100 ttagagtgtgt c
tgat/101 ttagagcgtgt t aagtgat/102 ttagagcgtgt ¢ agtgat/103
8958 't agtgat/104 ttagagcgtgt c agtgat/105 agagtgtgtp gg&@ﬁﬁ%ﬁ@
agagcgtgt t aagtgattt/lO? 1198-1218,.agagtgtgcgt aagtgattt/108 agagtgtgt

1ot g}%a I%% ;ﬁ%&%&%é%}s%@%g %@&ﬁp«’aﬂ%@m 21
agg

% 707-12
atttagaatttg 4 atttag_attccm qttt ) }
HitergbyGHEgABEAGA:16 atttagag g{a@/@ﬁ 5/ Position

attt gagtgtag/iis atttagag‘i;{ BN aiaa/119 (414758017)
%atttt‘%%v égitv%g& %f agcgtag/120_atttaga Rl 966501-966515
~ 2 /1190 066528-966542
Y . G 05 gt 966533-966547

966559-966573

ag agag 966561-966575

tagta/128 Ttagaddgtetya 966370-966584

966572-966586

966588-066602

966596-966610

Aggtcgtgagtgtagtatttt/136 Aggttgcgagtgtagtatttt/137
Aggttgtgagcgtagtatttt/138 Aggtogeqgaghgiagtatttt/139
Aggtcgtgagcgtagtatttt/140 Aggttgcgagcgtagtatttt/141
doenes efitiponm i and mrim s pinel agribegwad P Agtactine cngliigion status

thereof

In females one set of most genes of the duplicate X chromosome is silenced.
Silencing typically occurs by CpG methylation of promoters of such genes. Several
methylation analysis procedures were employed to detect the methylation status of the
androgen receptor (GenBank Accession No. NM_00044) in males, females and in
Kleinfelter Syndrome affected subjects.

Experimenital Procedures

Cells — 12 day cultured amniocytes of male, female and Kleinfelter syndrome
affected embryos were obtained from Coriell Institute NJ.  Kleinflter cells Cat. No.
GMO3102. Normal cell Cat. Nos.

DNA4 extraction — Cells were centrifuged for 10 minutes 2,500 rpm. Cell
peliets were resuspended in lysis buffer including 75 mM NaCl and 25 mM EDTA
and vortexed well to disintegrate plasma membrane. Thereafter, 10 % SDS solution
(1/10 of the final volume) was added to the mixture aﬁd the solution was mixed by
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 fo 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
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tagtatttttt gtttagtt/145 tagtatttttt gcgttagtt/146 tagtatttttt t ttagtttgt/147

tagtatttttt c ttagtttgt/148 tagtatttttt gt ttagtttgt/149 tagtatttttt c ttagtttgt/150

WO 2005/028674 PCT/1L2004/000866 39 EXAMPLE 4 Putative markets
W8RG o5 0me 21 autosomal trisomy identified according%8P‘ﬂ%ﬂ}ﬂmgog66

teachings of the present invention A%Jnentioned hereinabove, genes

whjch are located on amplified 5.chro omes or chromosome regions.
EYGRSERT O Gy Y BRRRRL RN e 1 R DB BYL PRI rRton
pid meter vegiahawhichiteasmdpecific gene silencing. Table 18 below,
showthbb {ggio of chro 08 aga%]sigene expression in amniotic cells
obtained rof a Down's gf}ndrom}é affected subject versus amniotic cells

obtained frofMainmoialibulfject bisukfitetrearediongindivatide wegahigested with

ilenci : ]

B D B, B e ERgianA i, nee Bevaty Ma O1pE 5599
Tahle To aews panpleicigestion ReuREHD Veeatlowdjomskasadigigrernight
ARQIGERS REBAHRIEE VSRR QLI 8 B i38 £ howt SrmdltRidRrotease

nexin-B, Alzheimer disease} ~(V/1BTE), membeitte,sub-family G
AFO3giotiowing diggston, RRE S BNSintRmnd S edartoratiSHiAnTnaEssd o
Rénplafe A ECHiV MR didiasinAd eR8 10 T-blericreiofernaesaia@mitions
dystrop_strophy) BTB and CNC homology 7, basic | A1830904 11.02
%ﬁ‘?ﬁeﬂn&g Fh 879%‘3&‘% zipper transedption factor | IBTG family,
member 3 BE§96159 1.83 21g21.1-9g21.2 ~-Y~ BTG3 Icarbonyl

reductase | APOD0688 1.28 2.192Zdb%CBR1 carbonyl reduetase 3

ABBR8]51 1.065a18R2 (&' SHFREHNNA:assembly ficm@{aftf?g‘bunit BPCR product
@AY 41 007 21822 123 CHAENL chromeseme-2LdREW ¥ 4ding fram
— TGQ/ 55, 1831207 I o300
%4%%253@&@ TomosS Jhwgt}%upcu reqamg
1% SR frddh i deptilid dOhe ntnabler 1O eﬁﬁmgﬁl@r ieved from the
ty)t(leen[eading flame2 1AP0017S4 0.89 21822.3 (r) C21orf2 collagen, type
F, alpha | X99135 jLSE 21822.3 COL6AI collagen, type VI, alpha 2
IAI635289 111.23 if21822.3 COL6A2 collagen, type Xvii alpha 1

AF018081 1.17 21822.3C Tebles¥clde virus and adenovims
ALS57255 12321821 .1 Y CXR@a@ondaiamor BE34123 322 3 ~
eg,uﬁmm% (etaCn Y 1 04 (| 0.1 of final volume (20 ul)
gamM o 2 =TT U of final volume (20 pl)

AR-f Hipmol/ul (.1 of final volume (20 pd)

AR-1 10pmol/ul 0.1 of final volume (20 ul)

Waier ) ' Complete to the final volume (20 ul}

Enzyme* 1 unit

DNA 0.1-0.15 of final volume (20 pf)

*NEB Fnzyme-Taq DNA polymerase Cat. No. M0267 New England Biokabs. Inc. Beverly MA
01915-559% USA.

Table 9
Temperature Time No. of cyeles
94 °C 4 min
94°C - ) 45 sec .
59°C | 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)

DNA was bisulfite treated as described in the Experimental procedures

hereinabove,
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(unigue 056 expressed sequence Al'137757 1.07 21822.3 D™-21520-56E~
JDown syndrome cell adhesion AF217525 0.9 21822.2 DSCIM molecule
WO 2005/028674 PCT/11L2004/000866 40 Down syndrome edfical region

YAV 85367 1 0.82 21922.12 -1 DSCRI Down syndromBchitlcdaf4/006866

region geae 3 D87343 1.19 219222 ~~ DSCR3 If-box and WD-40 domain

protein IB 00436684 O,q 21822.11 g rece tor |onolro i0, kainate
NM 00bE3BeD 26 B @B?P@@P&kwﬁkﬂg?&lg} &%ﬁ% %‘

jNM_001535 1.15 21822.3 HRMTILS cereV|S|ae) I|ke 1 holocarboxylase
synthetase (biotin- 21 22.13 Y HL%S&é p hyd-lys nzyme A-carbuxylase
(o}

D8932 45 (A TR, h\lrlrnl\IC| na AN hata A

0.4 Aa-antian. fma
2 OO }_'L Ilaba?llu llMllaL’l %ﬂ dr f
S5 B 1TGES BB RIS ion: associdted ADHERDeL: A
Ragmpiapag e mhbgeichtmaa-1)/betX64( 1286-.888 subunit)linterferon

(sRoMa, | betes bt epnecEhot X BEL 37565 0,94 218%89-120% |ENAR] 12¢8eptor 1

WRRtetareasber Isarr dmtofega) L41043 1388 822 11 11 v |

O LT

IF-NAR2 interferon gam for 2 (interferon 005875 1.41 21822.11 ~~ rrrv ~

Igamma transducer 1) transducer Wﬁﬁlﬂwea o tranqducer receptor
(interfetn 005875 #ixf adaL el

Weféo%m()? 2: %IE:EE; :glﬁ??OP\B JIIILCIDCL Liﬁl oi'fﬂl"v&ﬂﬂ:léa”' pIULCIII)
21 éflﬁha!lJOIEMG RCAAUGOS P otein -jiirAT4211I15 .32

RITE I EMPEOme Maintenance 21 22.3 Y MCVGAR tReNciar (S,

o BYVisiaR)3-assotiieahAREEL1 44 L L4 protain. Hahﬁtmwhhgné( u stance 1,

002462 1 19 218P2c8:dX koithelfimiltelmrotein P78
rgarshce 2 MINAPSYAS 91 22 3 N.=MX2 hat

J?i‘iﬁ:. J 0. JD”Q\ ‘ﬁomemﬂﬂm N O]
‘*‘f&ﬁﬁ" “fb TG’X": GO SUlAEe Y670 v T %gﬁ@@l 00 mM
B i A T W B, NP B Xl Heas: Taeo.

I‘I@ﬁmabmé VpTIRE 1 010628 2B 2DiBoRAGNGNR Metigentrin 06007862
0.43 21g22.3 PCNT2 phosphofnretoidnase, liver AL041002 129 21822.3
PFIU., phosphoribosyiglycinamidergig22211

Temperature Time No. of Cyeles

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°) Pasition in PCR product
name NMOO0044 (bp)
AR-E-1 agaitiagttaagiitaagpategaaste/60 1096-1124
AR-F-34 gggitgzgaageotitatiit/a] 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 ‘




formyliransferase, phosphoribosylglycinamide synthetase, 00436452 0:98
phosphonbosylaminoimidazote synthetase pituitary tumor-hansfonning |
BE795643 1.58 2Ig22.3 PTTGIIP interacting protein IsubfasmilyJ, membb
WORAGY'CHHAnel, 073191 1.42 21822.13 KCNJ15 protease, BeH 1@0#/000866
(enterolanase) 009860 110.87 121821 1 IPWP)homoIdlc tryptophan

protein, Ap001753 0.95 21822.3 PwP3 |géeast) homolog WO
005/028674 PCT/IL2004/00085&0 i 14 rdten d] |(n\/r|dgyvl_p'_g__ta_m_i_|q_8_6.)__~“_

|:7A')")oc 1.2 1421022 2 PNVIK I: nl IND ol £ NDAAOAO D 1
_)B_ f_m.) T ILL.I.\J2L O T DNXIX S r\f'ﬁlnéﬁ\{? bcu IaL,LU|o UA0J00 .14
ffes Ul o 0]

AT Ermyeloid teukemia I, ant PEs3hs Yoiigic 0NCOgEae) S100

almmmhmldmirote beta 2122.3Y sTOaBfifmeumiy g p m' AV/701741 1.21 |
L giciPrineid -rich 21922 2 ~~ QH?BGR protein

J
S%ans "SONDNADINdmMgprotein X63071 92 41944 IT0 bUI\I
Isuperoxide dismutase 1, soluble 1.04 21922.11 ~ ~ SODI (amyotrophic

lateralsciemsis | (adult)) 421041 syaaptojanin 1 NM_003895 097
21922. 1rCRYdddditfimndtricogs fite repaat doradrogdd8n2egdr. 88m bisulfite
2%@%@%%&@&;@@1% eptay &(ﬁtq@tﬁ%g@annel 7 1A13001535 10.97
2 ttunsme rane protease, serine 2 jU75329 1.16
21922.3 ' TMPRSS2 | transmembrnne protein 1 U61500 0.95 21922.3

[MEMI ||tvntnnh:—m rich basic nmtp:‘ﬁl ¢ 004627.111.39.21922 3 ~~
Ubiguitin " Temneramre enzvm I:")(‘ 2.1 8Me162200 11.0.99 1 ')Q’(f%?{q

Joygat g C Iy T P T YOO U U OTI I LI Ot

\_./

94C HBE7

@ﬂgwuguu: to _ycolst | s w7 ‘45’3&;”05”")/‘) 00 tasrosisvuvs-E26

ORBI 7257 0,98 21922, 2 == EI5s& From Table I8 above it is evjglent that
thexe 1s variablility in expressiohsgt genes of chromosome 21 in a trisomy

0.

13 some genes are highly fn’(miﬂexpressed (e iratio X =15 eq.,

PDXK), while others are underexpressed (i.e., ratio X < 1; 5 e.g., DSCAM)
. The reason for this variability cBeblel theSendiber of CpG sites which are

methylated. Thus, for example, a 1.2 Mitid suggests that not all the CpG
- B ' 0.1 of final volume
_ Ps 2 0.1 of fipal volume
AR-F-34 1(pmol/ u? 0.1 of final volume
AR-R-282 10pmol/ gl 0.1 of final volume
Water : Complete to the final volume
DNA (product of step I) .05 of final volume
Enzyme* : 1 unit
*INEB Enzyme

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
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.

Resulls
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

bisuifile modification is shown in Figure 2b.
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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). WO 2005/028674 PCT/IL2004/000866 42

WEXANPPES DSCAM and IFNARI genes of chromosome 2f %T@I&Q?ﬁ/gﬂ?ﬁ“
methylated iii chromosome 21 trisony 5 EXAMPLE 5a DSCAM The

D ynd I| adhesi | AM G :
OB N A S EIRLEs Lt dE ARBGAN L ENG Een statc o
apetidiynddencet Fdeeftdier, Ryxadram)dn affeoistbsabiects aisdaigrmoed by
WR RO S DALMY O SR IR AR R SCAM

exon 1 may inhibit over expression of this gene in DS patients. The native
sequeAseisc BT AVFiFembidiGR grehifisation e Aipal et &Sy faneies
gbiainadsigliowing; bisuliile teatnenbisI Ao frignke. 4bkeperimenighe
Procedures 15 Cells -12days cultured ampiocytes, from healthy. DS.

‘ i R s

EredtRqusB ipe Ware shiVe AR Shiatied diorn & pY

MNeuleM@a 206iéaNiraab celo Gaf.aNesdRNAfaxtmacliar tseadxegapRe3eptor
above. Sequencing based analysis of DSCAM methylation - Tables 19-21
B}é?B\}\I list primers and PCR conditions which were used to amplify
DSCAM$Pnntissises dhel nthghiiof sttt effrysibjddednged owepsor from
syndr ff subjects. P i { Mgt t

B e e e e pieton
comgemtdnitried casniivedaerdztsiconly abSRATRRIned Porm&deinfaléeppissted

mmgge@ : Q ID NO: Position (AL163283) DSCAM-fl-bis
GTTATATGGATTTTTTTGTTAATTTTTTTT/ 333350-333379 87 .
DSCAMipgsihie tesyacerais heeshT FRORAA RME Apsiixleyipn mediated gene

%ﬁ%@@g@ﬁ@&@r@gﬁ@%ﬂ@&&hﬁeﬁfﬂta Syndrome affected subjects and
GGTTTTAGTTATAT%GAI TTTT %G TAAT/ 333344-333373 152 25
FuBresHl asgefosblg Fasnpiaete AN RELOP ) cles. 94 C 4 min 940C

45 sec h2@INbsap@boiiRd than siid2 BIFPMmindsReactiiviely efféatedirtial
Butfer B.DSusIng piets. RSCAMNGS L0l A LRCAYE M are,

the use of oligonucleotide microarray may be advantageous.

~ Oligonucleotides which may be efficiently used in such a microarray are listed
in Table 17, below.

Table 17
HT probe (5°-3°} /SEQ ID NO: Methylation probe (5°-3%) /SEQ ID NO; Position
(MO0044)
-| ggtttatttteggttgbtgkbt/63 ggtttatttteggttgttgtt/66 1142-1162

ggtttatttttggtegttgtt/67

gotttatttitggtigtegtt/68

ggtttattbtoeggtogbigtt /69

grtttatttttggtegtegtt/70

ggrttabtiteggtigtogtt/T71

gotttattttoogtegtoghbt/72

tatttttggtigtitgtttaay/64 tatttteggttgtigttiaag/73 1146-1166

tattttbggteggtgtttaayg/74

tatttttggttgbegtttaag/ 75

tattbibcggtogtitgttbaag/76

tattttbggtegtegtttaag/77

tattttoggtgtegttiaag/78

tattttoggtogtegtitaag/78

ttitggttgttgttaagattt/65 ttboggttgttgttaagattt/80 i150-1170

ttttggtcgttgttaagactt/BL

ttttggttgtogttaagattt/82

tttoggtogttgttaagattt/83

ttttggtegtogtitaagattt/84

tttoggttgtegttaagaktt/85

tttaggtegtagttaagatt/8é




43 The resultant PCR product was 142 bp. PCR product was used as a

template for a second PCR reaction (1/20 of final volume). 5 Table 21 -

Step 2 Temperature Time No. of c cles 94 C 4 min 94 ~C - f5 sec 53 C
W&zé)%séeggwm C i min 72 C 7 min Reaction was effected in BafiaFN {00865

using primers DSCAM-fl-bis and DS%AM -rl-bis. 10 The resultant PCR

wetavaa hn C JataYal aarnco
product YRS 33ohp-RERreactipn mbdure-wasloadeton—3-06-6350565
Ut DL InC Jdl d EOGRICt Was (I EHa8=d SO 08 MPE $o2-1212
abaove. Sequence identity of the mmmwasmmwm sequencing as.
is-also-deseribed-hereinabove W@ﬁé@—g%hmm of DSCAM
tgtitiegag cgtgty

methylation state n-ammocytes {tgradka g CHREA gg)ygeu T tW({ Tases
that 25 9% of the clones exhibit@ctqnerthnalammtafg@@/ sites. These results

dicata.onlv rtial mathvlatin ica.nf N
"c’cagag't tgtotenagigac/ 38 2 N S VAT
offgonucteotide microarrays for

hy;lcllIUﬂ 15

preferable. Oligonucleotides s

itebies fot detoeteryd SCAM methylation

lictad.in-Table 22 20 helo HEE/A922) ISEQIID NO
are-listed-inFable-22,—20-belo "t%%%ﬁ’éfg&m 3)}/SEQIDNO.
- Sy FPetaie AR /e OTTTOSOME
(UCSCNo.) and he L163283 clomedti 1dey0a/246
P H C} o-o 3 .'_Aiii 1 CH q Q q_g%ﬂq_?gwﬁ%tﬁé@?"/koiQQQ 1198-1218
J BgagLgtgogtgaagtgattt/ 108

ttttgtttgtgagtcggyty/i54—ttttgttt

ttttatttgtgagttgggca/157 ttttgttt

PV - V_V_W WV

gmgtg«agttgggtgagtga&@%mg"

O OOEt ] o HitgtgEUagteygatg 56—
ot AEs oo

ca/159

IS/ A4H 204 62

1139452

;'b-'::-s'ééEEt/llz

Tt

- a-ana— g —

333381-333401

agageoglbgogogoaagtgatts /113

atttagaatttgggttttagy/114

atttagaattegggttttagy/115

atttagaggttgtgagtgtag/116

atttagaggtegegagoegtag/1il7

atttagaggtegtgagtgtag/118

atttagaggttgogagtagtag/1Lie

abttagaggttgtgagogtag/120

atttagaggtogcgagtgtag /121

atttagaggtcgtgagegtag/122

atttagaggttgocgagogtag /123

atttagaggtegogagegtag/124

atttagaggtigrgagtgrag/1i25

Tragaggtcgegagegtagta /126

TLagaggtegtgagtgtagta/127

Ttagaggttgcgagtgtagta/128

Ttagaggttgtgagegtagta,/128

Ttagaggtogogagtgtagta/130

Trtagaggtoegtgagegtagta/131

Ttagaggttgecgagogtagta/132

ttagaggtegegagegtagta/133

aggttgtgagtgtagtatibtt/134

hggtegegagegtagtatttt /125

Agytegtgagtgtagtatttt /136

hggttoacgagtgtagtatttt/137

Aggttotgagegtagtattts /138

Aggtogcgagtgtagtattit /139

Aggtogtgagoghbagtatbttt /140

Aggttgegagogtagtabttt/141

aggtogogagegtaghattio/142

tagtatttitttgotgttagbit/143

tagtattttttggegttagtt/144

tagtatttttoggtgttagtt/145

tagtattittbcgongttagtt/146

tagtattttttggtgttagttgh /147

tagtattittbggegttagttgt/148

tagtattttteoggkgttagbtbgt /142

tagtattttteggogttagtttgt /150
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gtttgtgagtcgggtgagtga/162 gtttgtgagttgggcgagtga/163
gtttgtgagtcgggtgagtga/164 WO 2005/028674 PCT/1L2004/000866 44
gtttgcgagttgggcgagtga/165 gtttgtgagtcgggcgagtga/166

VREHIREtYggcgagtga/167 gtgagttgggtgagtgaagttg/168  PCT/L2004/000866

gcgagttgggtgagtgaagttg/169 4113947g 41139495 333394-333414
gtgagttgggtgagtgaagttg/170 gtg (gg‘%g tgaagttg/171
gtgagttgggtgagtgaagtcg/172 gt gtgaagttg 173
dtgaghte Wga@gmgm;azmmgagu@gw@ww/ ied according to the
gtgagttgggcgagtgaagttg/1 26 {t a 177
gcgagtcgggcgagtgaagt%g f"fég fg%g%g %%%3&92%5%9/179 ‘
gegagtégggugeiingehy gf@a@@@amg@tgawaa&%g 8@:[6‘1 on amplified
%ﬁ&ﬂ%&%&%%&tﬁ%ﬂ%ﬁ{&% £dagLcaags %QE%%Q&S%QZ pobably due to
tgagtgaagttgagtgtggag/184 cgagt aagttgag gct ag/l 5411

9 9
mobgate oY SannaLID tey EHa JRidgAY futraBEe sene Sﬂencmg
tgagtgWQQCEWQ/@E@%St%QtG@@QKBWMQ gene expression in

OB TG IUBA B U0 o RUAOT GRR P iect verus it

toABtgbRgitddgeg g gagitDsuggagtgaaittdas egiggagidﬁdﬁve of gene silencing

%{tcag%agll _
=IO [AI0 = TO7

tgagtgaagtcgagcgcggag/199

Table 18

Gene Napie Aecession Na, Ratio  |iLocation CpGisland Sigue
amyioid beta (A4) precorsor protein 21g21.3 oY APP
(protease nexin-Il, Alzheimer disease) |[M200 13 1.38
ATP-binding cassetie, sub-family G 21q22.3 Y ABCGL
(WHITE), member 1 ’ AF038175 123
autoimmune regulator (automimmune 28g22.3 Y AIRE
polyendoerinopathy candidiasis AYO09610 L1z
ectodermal dystrophy)
BTB and CNC homology 1, basic 2ig22.11 Y BACH!
Hleucine zipper transcription factor AIB30904 102
BTG family, member 3 BES96159 183 [Ple2lle2l? ¥ BTG3

1

catbonyl reductase § APODOGRS 12s P23 CBR1
carbonyl redictase 3 ABO03151 Los 19222 ¥ CER3
chrommatin assembly factor 1, subunit B 21q22.13 Y CHAFIB
(p60) HNM_GGSM-I 0.97
chromosome 21 open reading frame 18 AROD4853 1.08 21q22.12 Y C2lotf18
chromosome 21 open seading frame 18 ||AA984519 000  fFle2212 Y C2loml3
chromosome 21 open reading fame 2 |[AP001754 10,89 lbigazs ™ | Y i Clio
coliagen, type VI, alpha 1 X99135 158 21q22.3 ¥ COLeAl
coliagen, type VI, alpha 2 AT635289 fa3  |Pla223 Y CoL6AZ
Gollagen, typs XV, alpha 1 AF018081 L7 [Pl Y COLIsAl
.cox,saclﬂe vires and adenovims AT557255 ‘ 13 21g21.1 Y ‘ CXADR
receptor
cystatin B (stefin B) BF341232 Log  JHe223
DNA segment on chromaesome 21 119223 Y D21820568
(unique) 20356 expressed sequence &137757 LO7 )
Downa syndrome cell a:ihesmn . 21q22.2 Y D8CAM
nolocule _ AF217525 ' 0.9




tgaagttgagtgtggaggtga/200 tgaagtcgagtgctggaggtga/201 41139480

41139500 333399-333419 tgaagttgagtgtggaggtga/202
tgaagttgagtgtggaggcga/203 tgaagttgagtgcggaggcga/204 _
WELAMAbttggaggega/205 tgaagtcgagtgtggaggega/206 — PCTIL2004/000866

tgaagttgagcgcggaggtga/207 tgaagttg%gtgtggaggtga/208
a : - l l (12 LQ1

Y DSCR1
Fotgaagttgdt :
gg’l,;i13 tgaagtcg gggl@rjyaggiga/z 4 v DSCR3
______________________________ L: YoVl Fo¥aTaVat s, fﬂr‘lﬂu "Ifﬂﬂﬂf/')_l A_ 1’20/1;21
5} 5 RS RS 7T
‘ &bz@ism%@%m@m%mwﬁéfgttg agcliygag kﬁ&%&t/z 17
a@tagbg gaggiga Aagitgagtg !;u Gagl/Z19 Y GRIK1
4 cotagaqataaat/?20 aaatcaaatotaqa 9{!.“ la0t/22]
! ) g HRMT1
D P e e lol ot mooaagtcgag}[gsgga é‘i?jégtlzzé e L
4 HHQM@QMMMUL A/0UUSbo 45 § i Jrugagy 224 HILCS
BTG tiovs i
e ) o
SRR i3 ITGR2
agi@q&g@g@g% @@%@ ; 1<) 30
4554 ‘ 1-333427
B2 4o 1%]
GANAGLGRT2 S 00RU0 AU S
taqggat/234 ~ dcgtqggagdigaqtaggqat/235
i AaEataTaL 264 s PleRdl Y FNAR2
interferon gamma receptor 2 {interferon 21922.11 Y IFN
gammsa iransducer 1) U587 141
interferen gamma receptor 2 (interfoton 2ig22.11 Y
[ bucer 1) UG5875 1.41
intesienldn 10 receptor, beta 217227 0.97 21q22.11 Y ILI0RE
interscotin 1 (SH3 domain protein) AT033970 0.95 21g22.11 Y
KIAADGS3 protein Al421115 1.32
minichromosome maintenance 21g22.3 Y MCM3AP
defivient (8. cerevisiae) 3-associated  :ABOLI1144 1.H4
{iprotein
myxovirus (influenza) resistance I, 21g22.3 Y MX!L
homolog of murine (interfeson- NM_002462 1.19 :
inducible protein p78)
myxovirus (influenza) resisiance 2, 21223 N MX2
homolog of murine M30818 1.03
neural cell adhesion melecule 2 75330 1.07 2lqzLt N NCAM2
nuckear receptor interavting proicin 1 [|AF248484 13 2lql12 N NRIPL
PBX/knotted 1 hoemabox ] Y13613 TR ¥ PRNOXE
perioentrin ABGOT862 ooy [P19223 ¥ PCNT2
phosphofiucickinase, fiver AL041002 129 21q22.3 ¥ PRI
phosphoribosylglysinamide 21g22.11
formylransferase,
phiosphoribosyiglycinamide synthetase, ||AA436452 (.98
phosphoribosylaminoimidazole
synthetase .
pitaitary tamor-traesforming € 219223 Y PTTGIP
interacting protein BET95643 1.58 ‘
potagsium inwardly-rectifying channel, 21922.13 N ROCNILS
subfamily J, member 15 U73191 142
protease, serine, 7 (enterokinase) 09860 0.87 21g21.1
. [IPWE2 {periodic tryptophan protein, 21q22.3 Y PWFZH -
yeast) homolog APGO 1753 0.93




gcgcggaggcgagtagggat/237 tgtttttggttgttggggegt/238
tgtttttggttgttggggtgt/239 41139517 41139537 /333436-333456
tgtttttggttgttggggegt/240 tgtttttggttgttggggegt/241 gttgttggggtgttttgtagt/242
d%&@?&jb’é@%@ttttgtagt/m:s 41139525- 41139545 333444-3334¢Y11.2004/000866
gttgttggggcgttttgtagt/244 gttgttggggc

5ome a32 Iézecep tor 1 ‘(FIFN 1,9
partigghpesilencef in % RUNXI1
&h pattern of IFF@ARI was
SO 1IE?);-,‘U T EXdATTTPTE] - 1€ NalVEs 08
Nin F l;i:xanye s'lguence
isessho Zﬁf? Figufe 5b ExperineHeR
e aOVETTH NAETE Lﬁ\ka ST E/‘(u..'yiiij:'c TSIV
éf’”éﬁalyss of B&CAM methylafion -Tableg 23-25
%@Bopondltlon whichziwére use to a‘mplg SMT3HI
HEHSS i :;m; ) remEOY SON
. ﬁafﬂéh'?émaff@?‘fted subj‘,qulS PCR ga2(3t|0' was effedted using the
€ ;lm&fﬁahﬁit@dllmﬁﬁf.me a%@ﬁ)l‘gw and t ;@4 reagignimixture reagents angni
avavalsiatias (ﬁ‘iﬁw Ta) ble1.4.-alho\v i _
saitron in (AP654286)|Budestice (5-B/SERTO'NO: WNRF4-big
271351 TTTTAGITIIATTIGGT T -dbis| Trc
AT KARKANCOPTRACCTTCACAAAATC/248 |FNR-nes-fibis
S Lo Gl NG| TACUIS] TAJSIAL 240 e 2~ tep
i 2 Ngd._of Cvel 0C..4 in54'C. 458 35 Q/l C. 45 Ean
ﬁa@@wa@@%mmﬁeeaqpmzwas effected in B B-DS usm‘é prine PRS2
FNR mn[ejzlnsm and TENR--DIs oos  |Pa223 TMEML
eyptophan rich basic protein NM_004627 139 [Alef2s ¥ WRB
iquitin-conjugati e B2 2 21q22.3 Y
: .‘(‘Eoﬁgg;wslwg;gfg‘é% AL163300 ‘0.99 lq
v-cts avian erythroblastosis virus E26 AFO17257 .98 21g22.2 Y ETS-2
oncogene homolog 2 A

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
(ie., ratio X = 1.5; e.g., PDXK), while others are underexpressed (ie., ratio X < 1;
e.g., 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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15

20

25

WSS RS 94 C 4 min 94'C 45 sec 56C 45 sec 35 72 C

The resultant PCR product was 231 bp. 25 PCR product was used as a
template for a second PCR reaction (1/20 of final volume). WO
2005/028674 PCT/IL2004/000866 47 Table 25 -Ste 2 Tem?(e,r?ture Tlmg »

min 726 7

min Reaction was effected in Buffer NEB using primers IFNR-nes-f-bis
and IFNR-r4-bis The resultant PCR product was 186 bp. 5 PCR reaction
products we resolved on 2.5 % agarose gel and the 186 bp product was
purified as described in ExamplEMﬂEéE Bequence identity of the

prod }%w gﬁ; ? ' :
S R L U S e D P IR,
the above described, it is coffasiableatBAtFO®AM and IFNARI
methylgtiongbaie §an serve as valuable diagnostic markers for
chromosome 21 trisomy. These results also indicate that other genes
which Q‘g%tlupregulated in 15 chromosome 21 trisomy can serve as

markeW@mwmmamtlflmt@mﬂsm&mqmmﬁm@% (GenBant_

égééé%&ﬁ%%ﬁ&ﬁ%ﬁAMP 6 Put t|ve may| sfor grom i
5 B 15 RJS\‘R/H v?gr fir mos%lrﬁe a J

gtaeakpeastion )ﬁ-aatrﬁ)mxtlchmeﬂssommada‘mm trlsomy 13 genotyped

RS S ISR R el o

ahtdntrh mamtehé:sn ngby eBprassioptol dhivasosdrienativssmy hesdvmexsence
gerescRSilenrRd (RNAISINsgadY stateeuals) stiRio e 2k Oe Rlowing

expression does not occur in chromosome 13, explaining the vitality of
Shvellsderiment MR A8 EiI0 *Pable 26 Gene Name ccessionNo. Ratio

Locatlogxﬁggfgmm@gm@se (NAD+; poly (ADP-ribose) NM_006437
Lo oM A LS Sy o
NeOsht Sk d0692h 1083l Tidstiute NJ. DS cells Cat. No. GMO2067. Normal cell
Cat. Nos. DNA extraction - see Example 3, above.
Sequencing based analysis of DSCAM methylation — Tables 19-21 below st
primers and PCR conditions 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: Pgsition (4L163283)
DSCAM-fl-bis GTTATATGGATTTTTTIGTTAATTITTITTT/ | 333350-333379
B7
DSCAM-rl-bis TCTCTACTACTACTTTARAACTACARAAC/L | 333456-333481
51
DSCAM-nos-fl-bis | GGTTTTAGTTATATGGATTTTTTTGTTART/ | 333344-333373
152 |
. Table 20 - Step 1
Temperature Time No., Of eyeles,
94°C 4 min
94°C 45 sec
52°C . 45 sec - 35
T2°C \ 1 min
72°C 7 min

* Reaction was effected in Buffer B-DS using primers, DSCAM-nes-f1-bis and DSCAM-r1-bis.
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i5

20

CDC16 (cell division cycle 16, S. cerevisiae, homolog) NM_003903 1.08

13834 ceroid-lipofiiscinosis,neuronal 5 NM 006493 1.5 13g22.3

coagulation factor X AL521984 1.09 13834 collagen, type W, alpha 1
WRFIGH7E8 0.43 13834 cullin 4A A1638597 1.58 13934 cy&ifilpjoo4/000866
NM_003914 1.06 13813.3 cyclin-deg,f ndent Idnase8 8E467537 1.59

13812 %crggq%&qgebgos%%il ‘}]QSO{H% NM_004392 1.69 13821.33 na7
(Hsp40) homolog, su Ami y C, member' 3 AW772531 1.22 i 3832.1.

doublegps [ -li 4734141 endothelj
oot S e o et TR SRR TR

wirdleficienc~" 13833.1 complementation n group 5 5 (x eroderodemra

pigmentosum, 2 NM 000123 1.12 complementation group G (Cockayne
syndrome)) FERM, RhoGEF (ARHGEF) and pleckstrin domain protein i
BF793662 1.19 13932.2 (chodudieye-arepyed) fibroblast growth factor 9
0’ eaating factor} AIB6O&#@ 0.98 13812.11 hasefedated tyrosine
hase r endothelidd B¥bwth NM 002019.1.73 138123
%uy./vaaculafpermeabilit' fégg% recepton-f-ng-related tyroséne kinase |
BeascUlarendotietia growtiils,t2-3—factor/vascular permeability factor
Lrebeptor) NM 002019 1.73|mss:related tyrosine Idfiase 3 NM 00411913
Regtionxefefichietid Bl OFR (shhabdonyissanem; NVDSOBR045E . 17
13814.11 growth arrest-specific 6 NM 000820 0.76 13834 Human
BRCAZripgiofiHRPRSGeHEN 1 ' :
i Qeﬁitor of growth | fam?ﬁfl merﬁ%égr%@,é\ 1§1§8§)§0§ %a%a&%%%iﬁ\?\/%ég toaded on

005 ABES? B L%dﬁﬁ)@a%ed% ivas Pt frstasildeseriig mGiample 3
wtpeal dpENainss MVHOGTOHO H3ERE3 d@%@&%‘g @@lﬁ&{%ﬂmgﬂam
%Lgsggb4 NM .002267 1.11 13814.2 klotho NM_004795 1.44 13813.1
(GEEERS BRERPRIY: dependent NM_002312 11.3 j 13833.3 lipoma
[IMGIC Rasider partner N67270 1.05 113813.3 lymphocyte cytosolic

tei -plastin), BEO3 .98 13g14.13 mitochondria) intermediat
Pt A 8T TERr s PRt iR e S
feksros ArgBd5E thrcessi Bgl 251% efyatuiobasinxdlstet! mettgitién on CpG
20 | ” i LT
o e o e PP T Sy Bt e
e phemesptids s R fudipisinaNOANDozEY e 1888%@ble.

OhieinpbespRaland b FAMAANIDRIBLRN ﬁ%ﬁ;ﬂﬁ&ﬂ%“ﬂé&@ hir3ble 22,
%%Swpurlnerglc receptor (family A group 5) Al823889 11.25 13814.2 ’

Table 22 .
WT probe (5°-3°) / SEQ ID NO: Methylation probe (5°-3% / SEQ ID NO: Position in the
chromesome’
(UCSC No.) and
: in ALI163283 clone
trtttgtttgtgagtegggty/246 tttttgtttgogagttgggty/153 41139457-
41139477
333376-333396
tttbgbitgtgagteogygtg/i54
ttttgtttgtgagttgggeg/155
tttEgtttgegagtocgaggtg/156
ttttgtttgegagtiggaag/157
ttttgbtigtgagtegggog/158
trttgtbtgegagtegggeg/159
gtttgtgagttaggtgagtga/160 gtttgcgagtigggtgagtoa/L6] 41139482
41139482

333351-333401

gtttgtgagtegggtgagtga/162
gtittgtgagttgygogagtga /163
gbtbgogagtegggtygagtga,/164




Implication factor C (activator 1) 3 (381d)) AA907044 0.96 13813.2 ret
finger protein 2 1AL526890 1.25 13814.2 retinoblastgma 1(including
osteosarcoma) NM 000321 1.65 13814.2 sciellin AK025320 0.95 J
WIBHPH038&Hrine/threonine kinase 24 (Ste20, yeast homologh RIA-HE gBeA§6o
111.12 serine/threonine kinase 24 (Ste20 yeast homolog} AU146392

AAGA gtitgcgagtigggogagtgas/ .65

usporterNM—

000452-1-32-138331 Id.llllly)

IPETIIEL 2 SIIRHE TRl TIRE famity

25

(mitochondrial carrier; ornithin

@5 8265 & aEBI4 /M E7 transy

orter)

ATErEPEIT I SOIORRIE R IGF fam
X57303 1.09 13812.3 systen

I SERTH R EPRAT etitP fransy

1), member 1 spastic ataxia of

diiehgr 11

333394-333414

Charlevoix-Saguenay (sacsi

Quty

9&%1%?&@39%%1&1@ spr

ptionfactor—

23713y34

%@eﬂﬁ@@@&@@ég‘iﬁa‘éwﬂ famit

member2-

©
~J [
=

832.3 tripé

crosis factc
} ISHatig

=Bu@hdtpw&¢mdh§¢mm®3291

1177

"M eoTod

40049 4

rIAEEN
‘gEgage sgc agtgaay

1141381411+ 7Zic Idllllly e

b
THIGE £ (6P ERd DIy RopTat

tromotog)-

1AF188/33 111.9 13832.3 AL

B8688dhats=488E2114/178nC fin

198 EXAMPLE-7 Genes of -t

S STAREEER

ger protein

éﬂHSE%Et&M#W can

used.for

CgagrgsagtLg/ 18

T oG U TUuUT

detectingmethytation-status

o

I

| gogaghog
TREER Eé’éb‘éla?tﬁg,qggllc ct

romosonTat

Idisorder. Characterlstlc featur

2005/028674 PCT/1L.2004/00

mgﬁo a%tﬁ %grsg)tgg norma 5

e fetus, heart

es:mﬁndw%&%@ﬂﬂ? of th

lor.

866 50 abnormalities, skeletal

QeRALAO

333395-333415

Hfaormations
TTOTTTTAACTOT T

%%{@asﬁ..w cHidlor m
gLJaagtLgageytagag) 187

g

of the braim—t1t6omchromos

SRS ALREIETeE T CE

tcycterand

in_many__pathologies including

raed

ergdingk lung

ancer.

o~

it

g@-g‘m&cend

_Exp;eecinn ofnls._a tumor. 5
SSIOR-OHE-O—atHH oo

”9é§ti ggaiég Ecﬁ

|uuu\.,u

“gtggag/ 1ol

-a-\ar
u\.a-Her——

of cancers such-as btadder-t

dé@@éﬂélflgbglweu Y

atiomof CpG

islands in the p16 promoter hd

D
i

ensoywdw-shegresponsib

e for

nactivation.ofthis.aene. in.cer
HacthatloR-ot-tis-gene-cel

SR AL EELHY
$
&
g

i

@W!@ﬁnm Qn
aghgaagtogagedtagag /105

22(20):3092=-8; Virmani (2003

%

Je e SeVigh Bt 20955 22279

CpG WIZ(r) p16 Amplification

ord T -0

}éﬁa(ﬁd;aemmlgdmmu@nal In¢.) is used

géag;gaagtcgagqgc-g

TR SRR P R (MS
regions of the promoter where

fnlln\vnllnﬂ hicu ite-treatment pC

/
$EJ. e K TL L Jaavers ta

o hava

the sequences are most diver

Ugtealip
m3os500
333399-333419

roatrTToTTe T

LALIAY | uu I

aramatar
O TTCA

\fgaﬁﬁﬁﬁéﬁéﬁ‘ ggaggtda/202

tgaagttgagtgtggaggoga/203

tgaagttgagtgoggaggoga /204

tgaagttgagegbggaggeyga/205

tgaagtocgagtytggaggeyga /206

tgaagttgagecgecagagogtga,/207

tgaagtogagbgeggagatyga,/ 208

tgaagtoegageogtggaggtga /209

tgaagtogagegeggagotga/210

tgaagtegagegtggaggcyga,/211

tgaagtcgagtocggaggega/ 212

tgaagtigagegeggaygoga/213

tgaagtcgagegeggaggoga,/214

aagttgagtgtggagytgagt /215

aagtoegagtgotggaggtygagt/21s

41139481~
41139501
333401-333421

aagttgagegtggaggtgagt /217

aagttgagtgtaggaggegagt /218

aagttgagtgcggaggcgagt,/219

aagtigagegtggaggegagt /220

aagtegagtgtyggaggegagt /221

aagttgagogeggaggtgagt /222

aagtcogagtycoggaggtgagth/223




been identified such that all primer sets in the kit amplify under the same
conditions. Control genomic DNA samples (methylated and
Wunggetgyég%d) for p16 are also 15 included, Experimental Proc/eduresﬂ{ .
B0 Eversion is carried out using the CpGenome DNAMSEHELEERS
Kit (Intergen, New York, NY). 1 g of QNA is treated with sodium bisulfite

accordingto-manufacturers recommendatinnsciotiowing-eonversion; the
bisulfite- 20 treated DNA IS reSiispendestagydofadv/airine of Y5 1. Table
127 below summarizes the. mell388<$RIEFIAREITERG] methylation
'DNA Sequencing *APP, AR pIeid)St:88dcdda #aSBACQHT ETSY INFART
RESHCHSH € ¢ NEROFEA RecePIHITxe M S RALTTYEN Receplof! k488
Microarray APP 21,X Commercial kit for mutation's p16 9 detégﬁ%i&gagéﬂ

WO 2005/028674 PCT/IL2004K008k6sHastapprecded that certain
features.-of.the.invention whidlFEeiE 4 sHBed. in tHe context.of
. RN gtocggaggcgagtagagac/234 ~~ . 1 " . |
STPArale €MMUoOunITreTieSmay 1% atwgéggéb ~.aLf:,}élggsull|aL|UI T a-Siyie
embodiment. Conversely, Var|aisdeatisrassobdBetawvaniion, Which are, Tor

mefﬁﬁm, maytalso he S

providedt separately or in any stitableau CorBation. Althod 13 v ;

invention has been described|in conjunction with hoEkFEIIg 56
1y T L-ut B9 241, .,

gt P AR PRt IO IpsEs SKite G iBTE et ATGRRAMg it TS ntepeigshio

embrace all 10 such alternatives, modifications and variations thatfad|

within-the-spirit-and-broad-seopp-of the appended claims-Al pbtitatisas.
tgttggggeotitiotagt /244 —° |

patents and patent appiicationSHieriFaEn IRt s pasificationare trereimm—
incorporated in their entirety by reference into the specification, to the

same extent as if each individual publication, patent or patent application
was specifically and individually indicated to be incorporated 15 herein by
reference. In addition, citation or identification of any reference in this
application shall not be construed as an admission that such reference is
available as prior art to the present invention. 52 WHAT IS CLAIMED IS:
1. A method of identifying locus amplification, the method comprising
determining a methylation state of at least one gene in the locus, said
gene being selected having an expression pattern which is compatible
with two gene copies, . wherein an increase
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methylation state of said at least one gene in a non-amplified locus is
indicative of locus amplification. 2. A method of identifying locus in a
subject, the method comprising: determining a methylation state of at least
W&@;ﬁ:@ﬁﬁéﬁ the locus of a chromosomal DNA of the subjedtCL4¢ Ya1a°866
being selected having an expression pattern which is compatible with two
gene copies, wherein an incre %?‘é ethylation state of said at least one
gene in a non-amplified locus i Bk locus amplification in the
subjectFARmethod of prenatally identifying locus amplification, the
method, comprising;, determining a.methylation state of, at least one,gene
at the %rc(:’a%mi{;a@% rgegng gfecﬁrésm%%%%%%ﬁkt%a%o ae%lég%%irg 8%&%%%%’6‘%3)
Ravipran EHii¥edsioGipaBanin ftictsids dompeaibld 36ih twpagedly copiesyd in
WhSHEl0. AN CiAase I MRNANAR SIS Al S8Rt ISeslARS AERRIR s
locus compared to a’methylation state’of said at least one gene in a
A tispyetifie dasibsdsmidneanie o |ddwsnahivsisraagaeeinftAeN pRdnpremoter is
sHRiecth P2AsA methaskiol Regnaialysirsting @ﬂ‘ﬁ’ﬁi%féﬂ*ﬁﬂ@iﬁ@%é@@ment is
method comprising determining a methylation state of at least one gene
P EHEEERb mosome 21, wherein said at least one gene is selected
having mepexin@ssi@arligies which is compatible with two gene copies
and Wh&r as an ia crease in a state of said methylation of said at least
one gene compar 3% a methylation state of said at least one gene in a
non- alipifiexttogimiis iediEatimploBaabplification of said at least one gene,
thereb natal St own. me., . Th t kit of ..
L e e S T S

groupreendiBiig ondiRmscybisthisnnesubyn trpiaFNoR Ibita(Agpes and
RERS SR PNIRIG LA SN R nbshRI DRI AIFSaSRU TP-Pinding

cassette, sub-family G (WHITE), mémber 1, autoimmune regulator
(automiraBaiRisBIEFSEstdamg theperaneisiidedonchahla §dwlsphind the
BehBrion ehixbife RamploaydledRsifrigia aeszinRardraIsintiapdactor 1,

BTG family, member 3, carbonyl reductase 1, carbonyl reductase 3,
chromatin assembly factor 1, subulrquELE 60), chromosome 21 open

aframa.lQ chraomacome. dinaframe-1.9 h OMOSom

vaaddin ron chry o
I'C QA T MMAAIrTIC LU ] ormrormiooultiC 21U T TOUUUL ) s .IIIUIII\JQ L A2
21 grf)"e%{ réading fraffenign i‘téﬂ’é’éé?t?ﬁitypge ?nﬁfpﬁgsffx’gg ré%ﬁgﬁf type VI,

Eps-Biscollagen| type X¥AThaipha 1, coxsackievkusandradeasmras 7

FRGEREE cystatim B(stefig; B )5 NA Sey e Rt ORCE N FRPRONE: 2AT(UIIE)

[ PRRBEERIESSEd SequEencss;Down Syndromece L adhe SR coaRaIE,

Down syndrome critical region gene 1.:Down svadgome critical region

gene 3, f-box and WD-40 domain protein 1B, glutamate receptor,
ionotropic, kainate 1, HMTI (hARNR2fredisimiansferase, S. cerevisiae)-like

1 hnlnr\arhnv\llnoc e\lnfhnt binfin Iloronrian,

1. Coanzvmae
TOTTT lHlUH|1U T T

LA A

ca (
hpiogaipoxylase synihetasp (hiotin-{propriony, Copngyme———
Farooxytase-(ATP=hydrotygmg)tigase), integtin, teta 2 —(antigen €D 18

(®Bb), Tymphocyte funclion-agsesiated antigen|l; macrophage antigen 1
(fdc-1). beta subunit), interfesdsedalpha, beta dnd omega) receptor 1,
iﬁ?rgﬁfpmn (alpha, beta and ph#®8a) receptor. 2| interferon gamma receptor

ntarfaron.-aamma transdil
TCCTTOUTOUT

it m
Reaction was effetted i Bufter B-DS using primers IFNR-f4-bis and TFNR-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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1), interferon gamma receptor 2 (interferon gamma transducer 1),
interleukin 10 receptor, beta, intersectin 1 (SH3 domain protein),
“JgAdAQgS% Qroteln minichromosome maintenance deficient (S.
/: PCT/IL20 4;’090866
cereV|S|ae3 3-associated protein, myxovirus (influenza) resistance
homolog of murine (interferon- mduc@‘l}a protein p78), myxovirus

(mfluenza) re3|stance 2, homoP&Pfﬁu‘éne 2eural cell adhesion molecule

nattad

%’e}l’ éf‘t&?lﬂ'l ICLC}JLUI teract IWULCIII J.% Nu o?‘t, pIéUCI”UUUK -
pERCENTrin, phosphofructokinags, liVer, phosphoribosylgtycinamide

fetmyltransferase, phosphdri#sesylglycinamide; synthetase,
#h&spharibosylaminoimidaZotessynthetase, pifuitary tumor-trghsforming |

i,]m'g‘m"“”g prnfnin pnfnccnu .7 erﬂly ranhf\nrg Phanne| Sub_fa.m”y ]

'R'é%bﬂbﬁ?kaé@ﬁféd&é&ﬁ%%?ﬁﬂé‘ iy Fﬁbkb?dﬁ‘ﬁk‘ﬁ%?-fdbi' XX&'}(FI&E‘?A'H&E'V
tryptophan protein, yeast) homolog, pyridoxal (pyridoxine, vitamin 136)

kinase Thniesidtatetidfapsatiptionddgtobsl (acute myeloid leukemia 1; amll
oncogene), S100 calcium- binding protein, beta (neural), SH3 domain
binding glutamic acid-rich protein, single 53a minded (Drosophila)

homol mﬁ%&rsé%gsswwmwa 38a%) amsrastoRel agbie BRAADD

Birdng Wz&@%ﬁb@%o&@mt@@ﬂpﬁowa@o%mﬁgﬁﬁ%g KRLBERY of the
scI osis | (ad Eﬁlt) g naptojanin 1, tetratricopeptide repeat domain 3,

P4 8%‘??@88 AR PR AERTEhRI ArrEIBrBIEse, serine 2,
transm@esifane protein 1, tryptophan rich basic protein,

ubiquiti atl G 2 (homalogaqus to yeast UBC7), v-ets
avian e%%gr%%{iﬂmto&s virus I‘:agE oncogseeﬁlé ogr’:lgo o “5. The method of
claim 3twes, thhe@bqvgr@satﬂdedt]rﬁmmsmmmﬁm ihablaBEaNGyand) IFNAR1
appiocantesisidilfet gﬂo lin Iv). maternal
blops%%(v) b%éﬁod %%I?n mé? %?n /%ll?a v)?'lzftgﬁ1 sam g@é( YRe e 21

rHEvIBYS, Et@mw@tszalso on@cat@h@pémt%@mgmmmmgrmmwamnhted in
peaRiscralt fiRBRHANE 02064 AHREIEP YL EIHERRAREUNE a5 well.
digestion methylation detection; (ii) bisulphate-based methylation
detection; (iii) mass-spectrometry analysis; (iv) sequence analysis; and/or
(v) microarray analysis. 8. An article of manufacture comprising a
packaging material and reagents identified for detecting amplification
being contained within said packaging material, wherein said reagents
are specific for determining a methylation state of at least one gene in said
locus, said at least one gene having an expression pattern which is
compatible with two gene copies. 9. The method of claim 1, 2, 3, or 4 or
article of manufacture of claim 8, wherein said at least one gene is
selected from the group consisting of APP and cystathionine-R-
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synthase. 10. A method of identifying a locus deficiency, the method
comprising determining a methylation state of at least one gene in the

locus, said at least one gene being selected having an expression
Wgﬁﬁ?%ﬁ]paﬂble with two gene copies, wherein a changgciﬁ1L20

gattern
4/600866

methylation state of said at least one gene compared to a methylation
state of said at least one gene Wg pies state is indicative of loss of
locus copy number, with the pr en said locus resides on
chromosomePiaaie miidast pnaienedsmot BMiRodardl dlivenpethods or

e locus is locate
XRIEeSS10Nn I

claim

article gl (pautaGIwe of

W
on a chromosome sélec ecff\‘;om

Dy éf éxr&:%%%%‘%%ﬂeth

e group consis

aII%PlO C
g of cnromosome 1,

chlisnebbinae foshitiseogorh® Serstiypedodtuests vermonosainiis Sells obtained

gmosome 6, chromosome 7, %mosome 8, chromosome 9,
chromosome 10, chromosome 11, chromosome 12, chromosome 13,

subjects

EHBmbse e 1 ke shrelesySurplansatie nigenzt 3shbmosome 17,
THGRESAT) CcdBr A AN SIME sdRheCHTOMESAN & BEe CRIRIN eS8 Lsilenced

chromaosqQme

, chromospome_ X and chro
506% it e

HeBE® 1Y B

osome Y. WO 2005/028674
TINE S FTE e ISR 2508 12

Irditedam AN ExiflbhGing Stehithik R diohbSotddNG ANALJEERATION IN
A LOCUS COPY NUMBER <130> 28110 <160> 249 <170> Patentin
version 3.2 <210> 1 <211> 25 <212> DNA <213> Artificial sequence
<220> <223> Single strand DNA ofigiiadéleotide <400> 1 tggttttaga

littNbtattg 25 <210> 2 <211> 25 <212> DNissc2ddzdhrtifiRalsefuenne

RiosZiZadsfehinglastaog (ANABEgpnucleot 16 5300> Z Eﬁg%tacc AGH34
clomeragiliia ttaac 25 <210> 3 - o

{ATPase, H+/K+ exchanging, beta polypeptide NM 000705 .11 |13q34 |
|lcarboxypeptidase B2 (plasma) N 001872 ooz [13q14.13
ICDC16 (cell division cycle 16, S. cerevisiae, homelog) NM 003903 J1.08  [l13g34
ceroid-lipofuscinosis, neuronal 5 NM 006493 1.5 [l13q22.3
coagulation factor X [A1.521984 11.09  J13g34
lcollagen, type TV, alpha 1 Ixm 007094 o4z 13934
cullin 4A lat638597 11.58  |l13q34
cyclin Al INM 003914 1106 [13q133
|cyclin-dependent kinase 8 IBE467537 159 |l13q12
|dachshund (Drosophile) homolog INM_004392 1.69  ||13g21.33
Dral (Hsp40) homolog, subfamily C, member 3 llaw772531  Ji122  13¢32.0
doublecortin and CaM kinase-like 1 INM 004734 Ji4  {13qi3.3
lendothelin receptor type B |BE§37728 i 1139223
excision repair cross-coraplementing rodent repair deficiency, . ' 13q33.1
complementation group 5 (xeroderma pigmentosum, NM_GG0123 1.12
complementation group G (Cockayne syndrome))
E%mffﬁggfﬁﬁl%ﬂ@Eﬂ and pleckstrin domain protein 1 BF793662 1.19 13g32.2
fibroblast growth factor 9 (glia-activating factor) lA1869879 l0.98  ll13q12.11
e S S el
i et oo B g ooty Jurs [P
|ifms-related tyrosine kinase 3 N 004119 J13 {13q122
lforkhead box O1A (thabdomyosarcoma) 002015 .17 H13ql14.11
lgrowth arrest-specific 6 v 000820 {076 [[13¢34
{Hurman BRCA2 region, mRNA sequence CGO11 1050536 lio.67 . Ji13q13.1
linhibitor of growth 1 famly, member 1 IlAF181850 l13q34

ll.g9




<211> 15 <212> DNA <213> Artificial sequence <220> <223> Single
strand DNA oligonucleotide <400> 3 tattttttgg tgtta 15 <210> 4 <211> 15

WS

<213> Artificial sequence <220> <223> Single,strand, RNddsec

ollgonu cleotide <400> 4 tatttttcgg tgtta 15 <210> 5 <211> 15 <212>
DNA <213> Art|f|C|aI sequence <22Qy <223> Single strand DNA

_ 5 - NRAg oY S8 TIiRes.1
Karvopherin alpha 3 (idipo 0 i 13g14.2
o ] L1447 T 13g13.1
ligas TACBendons oo e e a o N 002310 - 1T W 33333 |
= - [N©7270 1.05  113q13.3
lymphocyie cytosolic protein 1 (L plastin) IBF035921 098 [13q14.13
Imitochondrial intermediate peptidase AAS24277  10.88  113q12.12
imitochondrial translational release factor 1 AI884353 099 113q14.11
yotubularin related protein 6 “KWZO%SZ 1.63 HBqu, 13 ]
osteoblast specific factor 2 (fasciclin I-like) IN71912 191 Ji3quz3 |
iperoxiredoxin 2 AL523978 1.11
|propionyl Coenzyme A carboxylase, alpha polypeptide NM 000282 122 |13¢32.3
Iprotein phosphatase 1, regulatory (inhibitor) subunit 2 |AT141349 s |l i
purinergic receptor (family A group 5) [AI823889 f1.25  {13q142 |
replication factor C (activator 1) 3 (38kD) |AAD07044 096 i[13q13.2
lrot finger protein 2 ||AL526890 1.25  }i13q14.2
'lretiuoblastqma 1 (including osteosarcoma) |N‘M_{]00321 “1‘65 Thﬁqm 2 1
lscieltin AK025320 [0.95 139223
iserine/threonine kinase 24 (Ste20, yeast homolog) NM,_ 003576 1,12 l]
serine/threonine kinase 24 (Ste20, yeast homolog) llaU146392 .06  Jl13g32.2
z:ilitlz ianriix; é‘:xrnély 10 {sodium/bile acid cotransporter M. 000452 1.2 W
zeal;g; ct)::;;e; f:lﬁg Zg {mitochondrial carrier; ormthme AT382550 0.87 13gi4.11
zgifet; c):axj‘lrlx:; i&:filly 7 (cationic amino acid transporter, y+ 57303 1.09 13g12.3
spastic ataxia of Charlevoix-Saguenay (sacsin) laBo1s273  lo.o7  13q12.12
Isprouty (Drosophila) homolog 2 NM_ 005842 1154  l13g3L1 |
liranscription factor Dp-1 NM 007111 1123 |l13g34 . |
transmembrane 9 superfamily member 2 AU131084 _”5.97 213q32.3
tripeptidyl peptidase It INv_003201 |11 1333.1
]tumor necrosis factor (Hgand) superfamily, rember 11 [ AF053712 1.14 13q14.11
|Zic family member 2 (odd-paired Drosophila homolog) |AF188733 .9 113g323
zinc finger protein 198 AL138638 145 it

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 featres include

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

low-get and/or malformed ears), an abnomnally small head, kidney andfor genital
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<211> 15 <212> DNA <213> Artificial sequence <220> <223> Single
strand DNA oligonucleotide <400> 8 gttaaggcgt tgtat 15 <210> 9 <211>
5. <212> DNA <213> Artificial sequence <220> <223> Single str(%njzlﬁ0866
Wél\%%% |988F14ucleotide <400> 9 ttgtgggtgt ggggt 15 <210> 167112418
<212> DNA <213> Artificial sequencg, <220> <223> Single strand DNA

9&@&%&&?}!&&&]d&e&%&ioaa&&ﬁgltﬁggc(%@,g%%é5an?105' %cii%%lr)%i% Sy pRdor
<212> DNA <213> Artificial sequence <220> <223> Single stran
BRoRuetismsad theforein 1 titttggtgt gagtg 15 <210> 12 <211> 15 <2125>

DNA 2i33Aréfficiabssre'encaaiéO:200aras s RCINL2004/908886 13,ny
<220> <223> Sjngle strand DNA oligonucleotide <400, 12 tttttggcgt gagtg
[igggﬁgt?; ipghuding melanoma, bladder and lung cancer. Expression of p16, a tumor
Suppressor gene, is repressed in a variety of cancers such as bladder, colon and
retinoblastoma. Methylation of CpG islands in the p16 promoter has been shown to
be responsible for inactivation of this gens in certain cases [Sharpless (2003)
Oncogene, 22(20):3092-8; Virmani (2003) Methods Mol Biol. 2003;222:97-1 15].

The CpG WIZ® p16 Amplification Kit (Chemicon International, Inc.) is used
for determining the methylation status of the p16 promoter by methylation-specific
PCR (MSP). The kit contains primers fargeted to regions of the promoter where the
sequences are most divergent following bisulfite treatment. PCR parameters have
been identified such that all primer sets in the kit amplify under the same conditions.
Control genomic DNA samples (methylated and unmethylated) for pl6 are also
included. '

Experimental Procedures

Bisulfite conversion is carried out using the CpGenome DNA Modification
Kit (Intergen, New York, NY). ! pg of DNA is treated with sodium bisulfite
according to manufacturers recommendations. Following conversion, the bisulfite-
treated DNA is resuspended in a total volume of 25 pl.

Table 27 below summarizes the methods which are used to detect methylation

state of the above-described genes.

: Table 27
Methad Example Trisomy
DNA Seguencing *APP AR, pl6,DSCAM 21L,X8

BACHI ETS2 INFAR1

Restriction enzyme Androgen Recepior X
MSP .+ Androgen Receptor X
Mieroarray APP 21X
Commercial kit for mutation’s pié 9
detection
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<211> 15 <212> DNA <213> Artificial sequence <220> <223> Single
strand DNA oligonucleotide <400> 13 gagtgggtgt agttt 15 <210>'14|
<211> 15 <212> DNA <213> Artificial sequence <220> <223> Single

WG AH A oligonucleotide <400> 14 gagtgggcgt agttt 15 E‘é"i@%%m“"s“
<211>16 <212> DNA <213> Artificig| sequence <220> <223> Single

“strandyPNA oligonugleotide <400> 15 ttt tq ttgtta 16 <210> 16 _

<211>I{::L)§ @%ilg@agﬁlﬁg 2 i%g%r%ﬁggﬁssg%uence egg >Wb§§’3¥°$iﬁ’élglmtyr
deraribicDNA dhigoprmtisstide sen@ate 16ttoditgguy, ttatts mscs&ﬂe%]_:bﬁded in
Sadidigal R Eﬁ{tif'@@b@& nee. <2%0> <2232 .Single fion,
strand D%nﬁ%%%%gleoti e <400>17 ggttgﬁgtgﬁ??gggaf‘geﬁff 3 'gven on
which-arpg fordpswippiascribed in the context of a single embodiment, may also be

provided separately or in any suitable subcombination.

Although the invention has been described in conjunction with specific
embodiments thereof, it is evident that many alternatives, modifications and variations
will be apparent to those skilled in the art. Accordingly, it is intended to embrace all
such alternatives, modifications and variations that fall within the spirit and broad
scope of the appended claims. All publications, patents and patent applications
mentioned in his specification are herein incorporated in their entirety by reference
into the specification, to the same extent as if each individual publication, patent or
patent application was specifically and individually indicated to be incorporated
herein by reference. In addition, citation or identification of any reference in this
application shall not be construed as an admission that such reference is available as

prior art to the present invention.



<213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide WO 2005/028674 PCT/IL2004/000866 4 <400> 18
ggttgttgceg tttggg 16 <210> 19 <211> 15 <212> DNA <213> Artificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 19
tgttggttgg ggagt 15 <210> 20 <211> 15 <212> DNA <213> Atrtificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 20
tgttggtcgg ggagt 15 <210> 21 <211> 15 <212> DNA <213> Artificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 21
ttttttttgg tgtga 15 <210> 22 <211> 152 <212> DNA <213> Atrtificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 22
tttttttcgg tgtga 15 <210> 23 <211> 15 <212> DNA

WHAT IS CLAIMED IS:

1. A method of identifying locus amplification, the method comprising determining
a methylation state of at least one gene in the locus, said gene being selected having an
expression pattern which is compatibie with two gene copies, wherein an increase
methylation state of said at least one gene in a non-amplified locus is indicative of locus

amplification.

2. A method of identifying locus in a subject, the method comprising:
determining a methylation state of at least one gene at the locus of a chromosomal DNA
of the subject, said gene being selected having an expression pattern which is compatible
with two gene copies, wherein an increase in methylation state

of said at least one gene in a non-amplified locus is indicative of locus

amplification in the subject.

3. A method of prenatally identifying locus amplification, the method comprising:
determining a methylation state of at least one gene at the locus in a prenatal
chromosomal DNA, said gene being selected having an expression pattern which
is compatible with two gene copies, wherein an increase in methylation state of
said at least one gene in the locus compared to a methylation state of said at least
one gene in a non-amplified locus is indicative of locus amplification in the

prenatal subject.



<213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 23 agttttttgg tggtg 15 <210> 24 <211> 15 <212>
DNA <213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 24 agtttttcgg tggtg 15 WO 2005/028674
PCT/IL2004/000866 5 <210> 25 <211> 15 <212> DNA <213> Atrtificial.
sequence <220> <223> single strand DNA oligonucleotide <400> 25
ggtgggttgg attag 15 <210> 26 <211¥35 <212> DNA <213> Artificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 26
ggtg gttgg attag 15 <210> 27 <211> 15 <212> DNA <213> Artificial

* sequeftd® dppeassly SR 2R BB ht Bt g 7

dett@G00AGIEYehaYYRE 0A Brareldil R&<@klgehe indkenBNAhromosome 21,
wherein said at least one gene is selected having an expression pattern which is
compatible with two gene copies and whereas an increase in a state of said methylation of
said at least one gene compared to a methylation state of said at least one gene in a non-
amplified locus is indicative of amplification of said at least one gene, thereby prenatally

testing Down's syndrome,



<213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 28 gggggagcgg agggg 15 <210> 29 <211> 15
<212> DNA <213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 29 tttttggcgt gagtg 15 <210> 30 <211> 15 <212>
DNA <213> Artificial sequence <22Q> <223> Single strand DNA
oligonucleotide <400> 30 tttttggcgt gagtg 15 <210> 31 <211> 15 WO

3. 2005/0286 PP OTHL2064/D00865 06 4<2hRreDNAK ] BasAstifiiahe is selected

rrofi Gy SaRiTing SER AINIR AIRNMPNAHIRNGRENAS edORY Bhrcoursor
ggggatgtgt ggggt is” <210> 32 <211> 15 '<212> DNA £213> Artificia
profgidy eeaso 2esindhaA lgheyrestiiscasoN A digondileotirsec e 0oh-gamily G
(WO999919¢8LA899t 15 nddOmmihs2hkgider <€hAonBNAune polvendocrinopathy
candidiasis ectodermal dystrophy), BTB and CNC homology 1, basic leucine zipper
transcription factor 1, BTG family, member 3, carbonyl reductase 1, carbonyl reductase
3, chromatin assembly factor 1, subunit B (p60), chromosome 21 open reading frame 18,
. chromosome 21 open reading frame 18, chromosome 21 open reading frame 2,
coliagen, type VI, alpha [, collagen, type VI, alpha 2. collagen, type XVIIL, alpha 1,
coxsackie virus and adenovirus receptor, cystatin B (stefin B), DNA segment on
chromosome 21 (unique) 2056 expressed sequence, Down syndrome cell adhesion
molecule, Down syndrome critical region gene 1, Down syndrome critical region gene 3,
f-box and WD-40 domain protein 1B, glutamate receptor, ionotropic, kainate 1, HMT]
(hnRNP methyltransferase, S. cerevisiae)-like 1, holocarboxylase synthetase (biotin-
[proprionyl-Coenzyme A-carboxylase (ATP-hydrolysing)] ligase), integrin, beta 2
{antigen CD18 (p95), lymphocyte function-associated antigen 1; macrophage antigen |
(mac-1) beta subunit), interferon (alpha, beta and omega} receptor I, interferon (alpha,
beta and omega) receptor 2, interferon gamma receptor 2 (interferon gamma transducer
1}, interferon gamma receptor 2 (interferon gamma transducer 1), interleukin 10 receptor,
beta, intersectin 1 (SH3 domain protein), KIAA0653 protein, minichromosome
maintenance deficient (S. cerevisiae) 3-associated protein, myxovirus (influenza)
resistance 1, homolog of murine (interferon-inducible protein p78), myxovirus
{(influenza) resistance 2, homolog of murine, neural cell adhesion molecule 2, nuclear
receptor interacting protein 1, PBX/knotted 1 hoemobox 1, pericentrin,
phosphofructokinase, liver, phosphoribosylglycinamide formyltransferase,
phosphoribosylglycinamide synthetase, phosphoribosyiaminoimidazole synthetase,
pituitary tumor-transforming 1 interacting protein, potassium inwardly-rectifying
channel, subfamily J, member 15, protease, serine, 7 (enterokinase), PWP2 (periodic
tryptophan protein, yeast) homolog, pyridoxal {pyridoxine, vitamin B6) kinase, runt-
related transcription factor | (acute myeloid leukemia 1; amll oncogene), S100 calcium-

binding protein, beta (neural), SH3 domain binding glutamic acid-rich protein, single-



<213> Artificial sequence <220> <223> Single strand DNA

oligonucleotide <400> 33 gtgtaggtgg tgtta 15 <210> 34 <211> 15.

<212> DNA <213> Artificial sequence <220> <223> Single strand DNA

oligonucleotide <400> 34 gtgtaggcgg tgtta 15 <210> 35 <211> 15

<212> DNA <213> Artificial sequengg, <220> <223> Single strand DNA

oligonucleotide <400> 35 tttggtgtga gtggg 15 <210> 36 <211> 15 <212>
mipA (EramshikaiiialdesdehbE xEpppressorsf gigheostrarashkianolog 1, SON

DOAIPRUAIE OlidR - 400a- 38 IR BRRR Y99 18I D FdphRliktek? sclerosis 1
<212> DN <213> Attificial sequence WO 2005/028674

(aduitiyy| YOI B 66 teiraops s FSPSH JIETBHANS RIRIBNGEFfGBIeb fatential
chafeD7 IaAatlaBiah BRI 52 KA < dhdsibatr2d23:BNA 1, tryptophan rich

basic protein, ubiquitin-conjugating enzyme E2G 2 (homologous to yeast UBC7), v-ets

avian erythroblastosis virus E26 oncogene homolog 2.

6. The method of claim 3 or 4, wherein prenatal chromosomal DNA is obtained by:
(1) amniocentesis;
(iiy  fetal biopsy;
(iit)  chorionic villi sampling;
(iv)  maternal biopsy:
(v}  blood sampling; and/or

(vi)  cervical sampling.



<213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 38 aatttggcgt tttta 15 <210> 39 <211> 15 <212>
DNA <213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 39 atatttgcgt tttgg 15 <210> 40 <211> 15 <212>
DNA <213> Artificial sequence <§ 0> <223> Single strand DNA
oligonucleotide <400> 40 atatttgS tttgg 15 <210> 41 <211> 15 <212>
7. DNAIR2 h3shadtificiall sequehce o£220rheR28zBidgie sirang mdylation state of
Sa%:%qgéj I(()aoetidee ﬁgg,ecé}d tgttttgg gttaa 15 <210> 42 <211> 15 <212>
AS13S Articia ‘'sequerice <220> <223> Single strand DNA
oligdnucleotisiecaDOw iR gigtttgy gitthai60x 2di0eties; <211> 15 <212>

DNA R 13% QG SR GNER 15880 Zetection:
(iii)  mass-spectrometry analysis;
(iv)  sequence analysis; and/or

(v) microarray analvsis,

8. An article of manufacture comprising a packaging material and reagents identified
for detecting amplification being contained within said packaging material, wherein said
reagents are specific for determining a methylation state of at least one gene in said locus,
said at least one gene having an expression pattern which is compatible with two gene

copies.

9. The method of claim [, 2, 3, or 4 or article of manufacture of claim 8, wherein
said at least one gene is selected from the group consisting of APP and cystathionine-f3-

synthase.

10. A method of identifying a locus deficiency, the method comprising determining a
methylation state of at least one gene in the locus, said at least one gene being selected
having an expression pattern which is compatible with two gene copies, wherein a change
in methylation state of said at least one gene compared to a methylation state of said at
least one gene in a two copies state is indicative of loss of locus copy number, with the

proviso that when said locus resides on chromosome X said at least one gene is not FMR-

1.

i1. The methods or article of manufacture of claim 1, 2, 3, 4 or 10 wherein the iocus
is located on a chromosome selected from the group consisting of chromosome 1,
chromosome 2, chromosome 3, chromosome 4, chromosome 5, chromosome B,
chromosome 7, chromosome 8, chromosome 9, chromosome 10, chromosome 11,

chromosome 12, chromosome 13, chromosome 14, chromosome 15, chromosome 16,



<223> Single strand DNA oligonucleotide WO 2005/028674
PCT/IL2004/000866 8 <400> 43 ggtgtggtgt gtgga is <210> 44 <211> 15
<212> DNA <213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 44 ggtgtggcgt gtgga 15 <210> 45 <211> 15
<212> DNA <213> Artificial sequengg,<220> <223> Single strand DNA
oligonucleotide <400> 45 tgtggcgtgt ggagt 15 <210> 46 <211> 15
<212> DNA <213> Artificial sequence <220> <223> Single strand DNA

cheligemicleotiden ARSI 19tagearatadadid 3 irahBoMé S81 LR dmosome 21,
<212> DNA <213> Artificial sequence <220> <223> Single strand DNA

BB R ot F8 LADOT S * (Y RGHEORMYEY  <210> 48 <211> 15 <212>
DNA <213> Atrtificial sequence <220>



<223> Single strand DNA oligonucleotide <400> 48 tggagttcgg tgtgt 15
<210> 49 <211> 15 <212> DNA <213> Artificial sequence <220> <223>
Single strand DNA oligonucleotide <400> 49 agtttggtgt gtttt 15 WO

WHHRRIP86 4 PCT/IL2004/000866 9 <210, 50 <211> 15 <B§3UEAHKI00866
<213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 50 agtttggci%%I ’ctttx 15 G<21O> 51 <211> 15 <212>
DNA <213> Atrtificial sequence 20005 $553S Single strand DNA
aligonucteotideia<400> 51 aattttgcgt tagtt 15 <210> 52 <211> 15 <212>
DNA 213z Adificlal seanence.=eal? sPaiz=ig'e.sirang; DNA
oligonerctestider <400> 52 aattttgcgt tagtt 15 <210> 53 <211> 15 <212>
DNA <243> Artificial sequence <220>

<1l60> 249
<170> PatentIn version 3.2

<210> 1

<21ils= 28

<212> DNA

<213> Artificial sequence

220>
<223> PBingle strand DNA oligonucleotide

<400 1
tggttttaga thtotibbitt tattg 2=

«210> 2

<Zils 25

<23iZ> DMA |

<213> Artificizl gequence

<220>
<223> Single strand DNA oligenucleotide

<400= 2
acatacoact accazaasaa QLA&C 25

<210> 3

<21ll> 15

<212> DNA

<213> Axtificial sequence

<220
<223> Single strand DNA oligonuclectide

<4Q0> 3
tatibttigy tgtta i5

<210 4

<211> 185

<312> DNA .

<233>» Artificial sequence

<220
<223> Single strand DNA oligomucleotide

<400> 4 .
tatbéttogg tgtta 15

<210= 5

<21i> 15

<212> DNA

<213> Artificial secquence

<220>
<223> Single strand DNA cligomucleotide

<400> & :
gagggggtgt gtogy 15

<2i0> ©
<dllx> L

g



<223> Single strand DNA oligonucleotide <400> 53 gttagtttgg tggtt 15
<210> 54 <211> 15 <212> DNA <213> Artificial sequence <220> <223>
Sln strand DNA oligonucleotide <400> 54 gttagttcgg tg%t 15 <210>
9‘% 8% <212> DNA <213> Artificial sequence <220> gg%;mgilﬁml%ﬁ
strand DNA oligonucleotide <400> 55 tccagaatct gttcoagagc gtgc 24
5210306 <211> 24 WO 2005/028674 PCT/IL2004/000866 10 <212>
<DNA 2243siArtficiacsequence <220> <223> Single strand DNA
<pligonucleotide <400> 56 gctgtgaagg ttgctgttce tcat 24 <210> 57 <211>
B> <5l PNRKPPISAMTLGA Yequence <220> <223> Single strand
<BMA oligonucleotide <400> 57 tagaatttgt tttagagtgt gtgt 24 <210> 58
FIFSTTFTI12> DNA <213> Artificial sequence <220>

<210> 7

«21l>» 15

<ZiZ> DNA

«213> Artificial semence

<220>
<223» Single strand DNA cligomuclectide

<400 7
gttaaggtgt tgtat 15

<210> &

<211> 15

<212> DNA

<213> Artificial seguence

220>
<223> Single strand DNA oligonuclectide

<400> 8
gttaagycgt tgtat . 5

<210> @

<21l> 15

<212> DNA

<213> Artificial gecuence

<220>
<223> Single strand DNA oligonucleotide

<480> 9 |
trgtgggtet ggagt 15

«210> 10

<211> 15

«212> DNA

<213> Artificial segusnce

=220
<223> Single strand DNA cligonuclectide

<4(0> 10
ttgtgggegt guggt 15

<Z2i0> 11

<2il>» 15

<212> DHA

<213> BRArtificial seguence

<220
<223> Single strand DNA cligomucleotide

<400 11 .
ttittggkgt gaghtyg 15

<21h> 12

<21li> 15

<212> DEiA

<2313> Artificial seguence



<223> Single strand DNA oligonucleotide <400> 58 tttgttttag agcgtgcg 18
<210> 59 c211> 20 <212> DNA <213> Artificial sequence <220> <223>

“%ibn%lg Strand DNA oligonucleotide <400, 59 aaaaccatcc tegecctact 20
0L 211> 29 <212> DNA <213> Artificial sequence ' <2 08V4594566
Single strand DNA oligonucleotide <400> 60 agatttagtt aagtttaagg
2lggaagtg 29 <210> 61 <211> 21 <§12> DNA <213> Atrtificial sequence
2220=:is223e-Single stiand-DMNAoligonucleotide <400> 61 gggttgggaa
gagtttattt t 21 <210> 62 <211> 26 <212> DNA <213> Artificial' sequence
AW D:2805H028674 PCT/IL2004/000866 11 <220> <223> sintjle strand

DNA oligonuclectide <400> 62 aaaaaccatc ctcaccctac tactac 26 <210>
'63°><Zﬁl> 21 <212> DNA <213> Artificial sequence <220>

<21
<212> DNA
«213> Artificial seguence

<220=
<223> Single strand DNA cligomucleotide

<400> 13
gagtgggtogt agttt ) 15

<230 14

<211l> 15

<212> DNA

«213> Artificial sequence

<220
<223 Single gtrand DNA oligonucleotide

<£00> 14
gagtgggegt aghbt 15

<2i0> 15

<211> 16

<212> DNA

«213> Artificial secquence

<320
<223> BSingle strand DWA oligomuclectide

<400=> 15
tttggtggty ttgtta 16

<210> 16

«21l> 16

<212> DKNA

<213> Rrtificial sequence

<220>
<223> Single. strand DNA oligonucieotide

<400> 16
tthggtggeg £igtta ig

<21G> 17

<211l> 16

«212%> DHA

<213> Artificial seguence

<220 -
<223> Hingle strand DNA cligonucieotide

<400> 17
ggtbgitgty Lttgogg 1le

<21i> 18

<211> 16

<212> DNA

<213 Artificial seguence

<220>
223> Single strand DNA oligonucieotide



<223> Single strand DNA oligonucleotide <400> 63 ggtttatttt tggttgttgt t
21 <210> 64 <211> 21 <212> DNA <213> Atrtificial sequence <220>

<2223> Sirggle strand DNA oligonucleotide <400> 64 tatttttg tégtt%tttaa )
WA 20098785 <211> 21 <212> DNA <213> Avrtificial sequeR&e’ &3¥3e00866
<223> Single strand DNA oligonucleotide <400> 65 ttttggttgt tgttaagatt t
21 °<210> 66 <211> 21 <212> DNA <213> Artificial sequence <220>
ssinglegtrand DNA oligonucleotide <400> 66 ggtttatttt eggttgttgt t
21 <210> 67 <211> 21 <212> DNA <213> Artificial sequence <220>
<228> 8ingle strand DNA oligonucleotide <400> 67 ggtttatttt tggtcgttgt t

1Lz

12210 68 <211> 21 <212> DNA <213> Artificial sequence <220>
<273> BhflerstraastBNA oligonucleotide WO 2005/028674
P£:1/1L.2004/000866

<223> Single strand DNA cligonuclectide

<dQ0> 19
tgttggttgg ggagt 15

<210> 29

<211> 15

<212> DA

«213> MArtificial segquence

<220
<223> Bingle strand DNA oligonucleotide

<400> 20
egttggbogy ggagh . 15

<210> 21

<21i> 15

<212 DWL

<213> Artificial sequence

<220>
<223> Single strand DNA coligonucleotide

2400> 21 .
tbbittitbgy tgtga 15

<210> 22

<211> 15

<213> DNA

«213> Artificial seguence

<220>
«223> Single strand DNA cligonuclectide

<400> 22 .
toktittegg tgboa 15

<210> 23

<2ll> 15

<212> DA

<213> Artificial sequence

<220
<2235 Single strand DHA oligomclectide

<400> 23
agttétityy tggtyg i5

<210> 24

<21ll> 15

<212> DPNa

<213> Artificial sequence

<220 .
«223> Single strand DNA oligonucleotide

<400> 24 . ‘
agttittegg tggtg E 15



12 <400> 68 ggtttatttt tggttgtcgt t 21 <210> 69 <211> 21 <212> DNA

<213> Atrtificial sequence <220> <223> Single strand DNA

oligonucleotide <400> 69 ggtttatttt cggtcgttgt t 21 <210> 70 <211> 21
WOIPSIN <213> Artificial sequence <220> <223> SingleF&tiARAMONA0S66

oligonucleotide <400> 70 ggtttatttt tggtcgtcgt t 21 <210> 71 <211> 21

<212> DNA <213> Artificial sequenceé <220> <223> Single strand DNA
oligonycleotide <400> 71 ggtttatttt cggttgtcgt t 21 <210> 72 <211> 21
2P123°DNA <213> Artificial sequence <220> <223> single strand DNA
o necleotides«w4@E> 72 ggtttatttt cggtcgtegt t 21 <210> 73 <211> 21
S212> DNA <213> Artificial sequence <220> <223> Single strand DNA
ehigorueisotidenc<h@(21¢@mcleoride

«4G0>» 25
ggtgggttgy attag is

<210> 26

<21l 18

<212> DNA

<Z13> Artificlal segquence

<220>
«223> Single strand DNA oligomucleotide

<400> 26
gotgggtogy artag : 15

<210> 27

<21l> 1%

<2lZ> TR

<213> Artificial sequence

<220
<223> Single strand DNA oligonucleotide

<400> 27
tagggagtgg aggey - 15

<2L0>» 28

<21i> 15

<212> DNA

<213> Artificial segquence

<2Z20>
<223> Single strand DNA cligomuclectide

<400> 28
ggggIagegy agggy 15

<210> 2%

<23il> 15

<212> DNA

<213> bArtificial secuence

<220>
<223> Singie strand DNA oligonucleotide

<400> 29
ttttbggegt gagtg 15

«210> 390

<21l> 18

<212> DNA

<213> Artificial sequence

<220>
«223> Hingle strand DNA oligomuclectide

<400> 30
tttttggegt gagtg 15

<210> 31
«2%1» 15



tattttcggt tgttgtttaa g 21 <210> 74 <211> 21 <212> DNA <213> Artificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 74
tatttttggt cggtgtttaa g 21 WO 2005/028674 PCT/IL20041000866 13 .
W&%ﬁﬁgf%?%é 11> 21 <212> DNA <213> Artificial sequence P$F9%20044866
single strand DNA oligonucleotide <400> 75 tatttttggt tgtcgtttaa g 21
<210> 76 <211> 21 <212> DNA <213, Artificial sequence <220> <223>

D]

Zﬁﬁglaf%{mqlqggeggjgonucleotide <400> 76 tattttcggt cgttgtttaa g 21
<§220%0> 77 <211> 21 <212> DNA <213> Artificial sequence <220> <223>
Sdnglesstrand-RNAwligonuclestide <400> 77 tatttttggt cgtcgtttaa g 21
54103,78 <211> 20 <212> DNA <213> Artificial sequence <220> <223>
Singlestrand DNA oligonucleotide <400> 78 15

<210> 32

<21i> 15

<212> DNA

«213> Artificial ssquence

<220>
<223> BSingle strand DNA oligomucleotide

<400> 32
gogggtgegt gggagt 1z

<210> 33

<211l> 15

<212> DNA

<213> Artificial seguence

<320
223> Single strand DNA oligomicleotide

<450> 33
gtotaggtgy tgEta LB

<210> 34

<23il> 158,

<2i2> DHNA .

<213> Artificial sequence

<220>
<223» Bingle strand DNA cligonucleotide

<400> 34
gtgtaguegy tgtta 15

<2i0> 35

<2ii»= 18

<212> DNA

- <213» Artificial sequence

<220> .
<223> Single strabdd DNA oligomucieotide

<400> 35
tttggbgtga gtgog . 15

<210> 38

<211> 13

<212> DNA

<213> Artificial sequence

<Z20> .
223> Single strand DNA oligonmucleotide

<400> 36
tttggtgega gtgss 15

«210> 37

<211l> 1B

<212> DNA

«213> Artificial seguence



tattttcggt gtcgtttaag 20 <210> 79 <211> 21 <212> DNA <213> Atrtificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 79
tattttcgrt?ét cgtcgtttaa g 21 <210>80<211>21 <212> DNA <213> Atrtificial
220> <223> Single strand -DNA ollgonucleotldg CIAbHLgryses
tttcggttgt tgttaagatt t 21 <210> 81 <211> 21 WO 2005/028674
PCT/IL2004/000866 14 <212> DNA%213> Artificial sequence <220>
>oing lesstand DNAwlgonueleotide <400> 81 ttttggtcgt tgttaagatt t
<24;1m><23,]70> 82 <211> 21 <212> DNA. <213> Artificial sequence <220>
=223xgBingle strand DNA oligonucleotide <400> 82 ttttggttgtegttaagatt t
21 <210> 83 <211> 21 <212> DNA <213> Atrtificial sequence <220>
3%?:3>;;Single strand DNA oligonucleotide <400> 83
<212> DNA
<213> Artificial sequence

<220>
<223> 8ingle strand DNA oligonuclectide

<4{0> 38
aatbitggegt titta 15

<210> 39

<211l 15

<2l2> DNA

<213> Artificial sequence

220>
«223> 8ingle strand DNA oligonuclectide

<400> 39
atatittgogt tttgg 15

«210> 40

<211> 15

<2i2» DNA

<213> Artificisl seguence

<220>
<223> Single strand DNA coligonuclectide

" <400> 40
atatttgegt tttgg 15

<21¢> 41

<2li= 15

«<23i2> DNA

<213> Artifiecial seguence

<220

. <223> gingle strand DNA oligonucleotide

<400> 41
tatgtttitog gtiaa . 15

«<Zi0> 42
<21l> 15
<212> DWA

- «213> Artificial sequence

<220>
<223> Single strand D¥A oligomicleotide

<400> 42
tgtgtttegy gttaa 18

<210> 43

<211> 15

<212> DNA

<213> Artificizl sequence

<220 N
<223> &ingle strand DNA oligonucleotide



tttcggtcgt tgttaagatt t 21 <210> 84 <211> 21 <212> DNA <213> Artificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 84
ttttggtcgt cgttaagatt t 21 <210> 85 <211> 21 <212> DNA <213> Artificial
VR AMSARES 4 220> <223> Single strand DNA oligonucleotidePCE#pRI0H00866
tttcggttgt cgttaagatt t 21 <210> 86 <211> 21 <212> DNA <213> Artificial
Sequence <220> <223> Single strand DNA oligonucleotide <400> 86
dtcaategtegiaagatt t 21 <210> 87 <211> 30 <212> DNA <243> Atrtificial
sequence WO 2005/028674 PCT/IL2004/000866 15 <220> <223> Single
strand:DNA oligonucleotide <400> 87 gttatatgga tttttttgtt aatttttttt 30
2700388 <211> 21 <212> DNA <213> Atrtificial sequence <220> <223>
SinglesstraimtDMAvvligonucleotide <400> 88

<220
<223> gingle strand DNA oligonuclectide

<d0(> 44 ’
ggtgtggegt gtgga ) is

<21Q> 45

<21ll> 15

<212> DHA

<213> BArtificial sequence

<220>
<223> Single strand DNA cligonuclectide

<4900> 45
tgtggegtgt ggagt is

<21l0> 46

<211 15

<2132> DNA

<213> BArtificial geguence

<220>
<223> Single strand N2 oligonuclectide

<400> 46
tgtggegegt ggagt 18

<21i0= 47

<2il> 15

<212 DHA

<213> Artificial sequence

<Z20> .
<223> 8ingle strand DNA oligonuciectide

<400> 47
tggagtttgy tgtgt i5

<210> 48

<211ls> 13

<212> DPNA

«213> Artificial seguence

«Z20>
«223> 8ingle strand DNA cligormcleotide

<400> 48
tggagtiogg tgtgt . is

<2310> 49

«21l> 15

<212» DNA

«213> Artificial seguence

<220> .
<223> Single strand DNA cligonucleotide

<400> 49
agtttggtgt gttt ; 15



taagatttat cgaggagttt t 21 <210> 89 <211> 21 <212> DNA <213>
Artificial. sequence <220> <223> Single strand DNA oligonucleotide
<400> 89 taagatttat tgaggagttt t 21 <210> 90 <211> 21 <212> DNA
WO itcial sequence <220> <223> Single strand DNAF CT/IL2004/000866
oligonucleotide <400> 90 tgttttagag fgtgtgtgaa g 21 <210>91<211>21
<212> DNA <213> Artificial sequencé <220> <223> Single strand DNA
<elfgoriacleotide <400> 91, tgttttagag cgtgtgtgaa g 21 <210> 92 <211> 21

2

S212mPNA <213> Artificial sequence <220> <223> Single strand DNA
BligoratiEstitlesea®er 92 tgttttagag tgtgcgtgaa g 21 <210> 93 <211> 21
232> DNA <213> Artificial sequence <220> <223> Single strand DNA
BijorfaEo it VP 206SRIZE8 74 PCT/IL2004/000866 16 <400, 93

<400> 5§
agttiggegt gbttt 15

<210> 51

<21i> 15

<2Z12> DA

«213» Artificial sequence

<220>
«223> Single strand DNA oligonucleotide

«4&00> 5L
aattotgegt taght 15

<210> 52

<2il> 18

<212> DNA

«213> Artificial secuence

<220
<223> Single strand DNA oligomuclectide

<4(0> 52
aatttigegt taght i5

<210> B3

<21ll> 18

<212> DRa

«213> Artificial sequence

<220 .
<223> §Single strand DNA oligonucleotide

<400> 53
gttagtttgg tggtt 15

«210> 84

<211l> 15

<2312 DNB

<21i3> Artificial sequence

<220>
<223> Single strand DWA oligonuclectide

<400> 54
gttagttegg tggtl i5

<210 &5

«211> 24

<212» DNA

<212> Artificial sequence

<220>
<223> Single stwand DNA oligonucleotide

<400> 55
toocagaatet gtrecagage gtge 24

<210> S8
<211i> 24



tgttttagag tgtgtgcgaa g 21 <210, 94 <211, 21 <212> DNA <213> Avrtificial
sequence <220, <223, Single strand DNA oligonucleotide <400> 94
" ttttagg % tgogtgaa g 21 <210> 95 <211> 21 <212> DNA <213>
rfiear éguence <220> <223> Single strand DNA o|.gon68£’6{1%984f000866
<400> 95 tgttttagag cgtgtgcgaa g 21 <210> 96 <211> 21 <212> DNA
Sal3zArtificial sequence <220> <2§3> Single strand DNA
elgonueisetrdes=408> 96 tgttttagag tgtgcgcgaa g 21 <210> 97 <211> 21
S512> DNA <213> Atrtificial sequence <220> <223> Single strand DNA
Bigorfitdeofite~<ap0= 9P tegitetbag cgtgcgogaa g 21 <210> 98 <211> 21
A2123DNA <213> Artificial sequence <220> <223> Single strand DNA
GhGETIEIESRtRE"€400> 98 ttagagtgtg tgtgaagtga t 21 <210>339

<210>= 57

<2il> 24

«212> DNA

«213> Artificial, sequence

<220>
<223> Bingle strand DNA oligonucleotide

<400> 57
tagaatttgt tttagagtet gtgt 24

<2if> &£8

<23i> 18

<23i2» DNA

<213> Artificial sequence

<220
<223> Single strand DNA coligonucleotide

<400> &8
tttgttttay agegtgeg i8

<210> 5%

<211 20

<2Z1i2= DNA

<213> Artificial sequence

<220»
<223>» fingle strand DNA oligomucieotide

<400> 59
aaaaccatcs tcaccetach 20

«210> 60

<211> 29

<212> DNA

«213> Artificial sequente

<220
<223> Single strand DNA oligonucleotide

<%00> 60
agattbagtt zagtttasgy atggaactg 29

210> &1

<21l> 21

<212> DEZ

<213> Artificial sequence

<220 .
<223> Single strand DNA oligopucleotide

<400> 61
gggthgggas gggibttattt t 21

<210> 62

<21l> 26

<212> DHA

213> Artificial sequence



<211> 21 <212> DNA <213> Atrtificial sequence <220> <223> Single

strand DNA oligonucleotide <400> 99 ttagagcgtg tgtgaagtga t 21 WO

2005/028674 PCT/IL2004/000866 17 <210> 100 <211, 21 <212> DNA
WIS RSiticial sequence <220> <223> Single strand DNAFPCT/AL2004/600866

oligonucleotide <400> 100 ttagagtgtg cgtgaagtga t 21 <210> 101 <211>
21 <212> DNA <213> Artificial sequeHce <220> <223> Single strand
ONE oliggnusiestides <4060 fiagagtgty tgcgaagtga t 21 <210> 102
<211> 21 <212> DNA <213> Artificial sequence <220> <223> Single
stranc-NAHgoanueleatide <400> 102 ttagagcgtg cgtgaagtgast 21
<210> 103 <211> 21 <212> DNA <213> Artificial sequence <220>
<228> 8ingle strand DNA oligonucleotide <400, 103 ttagagcgtg
tofedadiga t 21 <210> 104

<213> Artificial sequence

<228
«223> Sipgle strand DNA cligonucleotide

<400> 63
ggtttattit tggttghtgt t 21

<2105 64

<211l> 21

«212> DNA

<213> Artificial seqguence

<220>
«223> Single strand DA cligonucleotide

<4T0» 64
tatttttggt tghbgtlttas o 21

<210> &5

<211> 21

<212» DHA

<213> Artificial sequence

<220>
223> Single strand DNA oligonuclectide

<400> 65
ttttggttgt tgttaagatt © xS

2210> &6

<21ll> 21

<212> DL

<213> Artificial seguence

<220
<223> Single strand DNA oligonucleotide

400> £6
ggttratttt cgottgttgh € 23

<216 €7

<21l> 21

<212> DNA

«213> Artificial sequence

<220> )
«223>» Single strand DNA oligonuclieotide

<400> 67
ggtttatttt tggbegttot L 21

«210> 68

<21l 21

<23i2> DNA

213> Artificial sequence

<220>
2223> BSingle strand DNA cligomuclectide



<211> 21 <212> DNA <213> Atrtificial sequence <220> <223> Single

strand DNA oligonucleotide <400> 104 ttagagtgtg cgcgaagtga t 21

<210> 105 <211> 21 <212> DNA <213> Artificial sequence <220> '
W&%y@?ﬁ@e strand DNA oligonucleotide <400> 105 ttagaﬁggf&‘w{“mos“
cgcgaagtga t 21 <210> 106 <211> 2112 WO 2005/028674
PCT/11.2004/000866 18 <212> DNA <213> Artificial sequence <220>
s Singlestand DNA oligonucleotide <400> 106 agagtgtgtg
tgaagtgatt t 21 <210> 107 <211> 21 <212> DNA <213> Atrtificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 107

<21l> 21

3gdgcgigtg tgaagtgatt t 21 <210> 108 <211> 21 <212> DNA <213>
AHificrarséguuerree=x220> <223> Single strand DNA oligonucleotide
£400> 108 agagtgtgcg tgaagtgatt t 21 <210> 109

<223> &ingle strand DNA oligommaleotide

<200y 69
ggtttatktt cggtegtigt ¢ 21

<210> 7C

<211> 21

<212> DNA

<213» Artificial seguence

<220 ,
223> GSingle strand DNA oligonuclectide

<400> 70
ggttitatttt tggtogbegt t 21

<210»> 71

<21ll> 21

<212= DNA

«213> Artificial seguence

<220> )
<223> Single strand DNA oligomicleoctide

<40%> Tl
ggbtbatbtt cggttgbegt © 21

<210> 72

<211l> 21

<212> DNR .
«<213> Artificial sequence

<220%
<223> 8ingle strand DNA oligonucleotide

<4Q0> 72
ggtibiatttt cggtegtoege t 21

<21l0> 73

<2li> 21

<212» DHA

<213> Artificial seguence

<220>
<223 Sipgle strand DNA oligonucleohide

<400= 73 .
tatttteggh tgbtgtbtas o 21

<210> T4

<plis 21

<212 DHA

<213> Artificial segquence

<220>
<223> Single strand DNA oligoenucleotide

<400 14
catbtibggt cggtgtttaa g 21



<211> 21 <212> DNA <213> Atrtificial sequence <220> <223> Single

strand DNA oligonucleotide <400> 109 agagtgtgtg cgaagtgattt 21 <210>

110 <211> 21 <212> DNA <213> Artificial Sequence <220> <223>
WHRHIEE4d DNA oligonucleotide <400> 110 agagtgtgtg tgadgigat09pes
<210> 111 <211> 21 <212> DNA <213> Artificial sequence <220>
<223> Single strand DNA oligonuclettide <400> 111 agagcgtgtg
Sgaagigatt t 21 <210> 112 <211> 21 <212> DNA <213> Atrtificial
seguence WO 2005/028674 PCT/IL2004/000866 19 <220> <223> Single
EandIoNA:oligonucleotide <400> 112 agagtgtgcg cgaagtgatt t 21

<210> 113 <211> 22 <212> DNA <213> Artificial sequence <220>
%ﬁgB%ﬁémgmrsﬁﬂam BhAseligenacleotide <400> 113 agagcgtgcg
cggaagtgat tt 22 <210> 114

tattettggt tgtcghbitas g 21

<210> 76

<21l 21

<Pi2> DHA

<213> Artificizl sequence

<220 : .
«323> Single gtrand DNA cligonucleotide

<400> 76
tatttteggt cgttogtttza g 21

<2i0> 77

<21i> 21

<31l2> DNA

«213> Artificial sequence

<220>
<223> Single strapd DNA oligonucliectide

<400> 77
tattbttggt cgteghtiaa g 21

<210> 75

<21l> 20

«212> DA

«213> Artificial seguence

<220>
<223> Single strand DNAR oligomucleotide

<400> 78
tattttogyt ghoghttaag 20

<210> 79

<21l> 21

<212» DA

«213> Artificial segquence

<220
<223> Single strand DA oligonucleotide

<400> 79
tattttoggt cgteoghbtbaz g . 21

<21i0> 80

<213> 21

<212> DHNA

<31l3> Artificial gequence

<220> L
<223> Single strand DNR oligonucleotide

<400> 80 .
cttoggttgt tgttaagatt t 21

<210> B1
<21l» 21



<211> 21 <212> DNA <213> Atrtificial sequence <220> <223> Single
strand DNA oligonucleotide <400> 114 atttagaatt tgggttttag g 21 <210>
115 <211> 21 <212> DNA <213> Atrtificial sequence <220> <223> .
“@ﬁﬁ?@”%’ﬁgﬁd DNA oligonucleotide <400> 115 atttagaatt cgﬁﬁﬁ‘ﬁ%@“&/%'&“
<210> 116 <211> 21 <212> DNA <2}i3> Artificial sequence <220>
S223%,pingle strand DNA oligonucleotide <400> 116 atttagaggt
{gtgagtgta @il 240> 117 <211> 21 <212> DNA <213> Artificial
sgguence <220> <223> Single strand DNA oligonucleotide <400> 117
afttagaygtcgeggtftalp@heeddifs 118 <211> 21 <212> DNA <213>
Astificial sequence <220> <223> Single strand DNA oligonucleotide WO
SOBEIOZBETFERCTAL2004/000866 20 <400> 118 atttagaggtégtgagtgta g
21 <210> 119

<210> 82

«21i> 21

«2l2> DNR .

<213> Artificial sequence

<220
<223> Single strand DNA oligomucleotide

<400> B2
ttitggbtgt egtbaagatt t 2%

‘2210> 83

<21il> 21

<di2> DNA

<213 Artificial sequencs

<220>
<223> Single strand DNA cligonucleotide

<400> 83
ttteoggtegt tgttaagatt t 2%

<210> 84 \
<2] %> 21 -
<21l2> TNA

<Zi3> Artifiicial sequence

<220>
«<223> BSingle strand BNA ciigonucleotide

<400> 84
ttttggtegt cgttaagatt t© 21

<3L0= B85

«21i> 21

<21l2> THR

<213> Artificial seguence

<320>
<223> Single strapnd DNA oligonueleotide

«400> 85
ttboguttat ogttaagatt t 21

<2i0> 86

=2ll> 21

«<212> DNA

<213» Artificial sequence

<Z20>
<223> #dingle strand DA oligonuclectide

430> B
ttteggtegt cgbtaagatt ¢ 21

<210> 8%

<21I> 3¢

212> DNA

«213> Artificial sequence



<211> 21 <212> DNA <213> Atrtificial sequence <220> <223> Single
strand DNA oligonucleotide <400> 119 atttagaggt tgcgagtgta g 21 <210>
120 <211> 21 <212> DNA <213> Artificial sequence <220> <
ST ﬁ&?g Bi%iHd DNA oligonucleotide <400> 120 atttagaggt tg‘%&%d%é?%"““ﬂ“
<210> 121 <211> 21 <212> DNA <213> Artificial. sequence <220>
S423> Single strand DNA oligonucleotide <400> 121 atttagaggt
<egtgatfigia gr24dIRy QN BREIeFEd> 21 <212> DNA <213> Artificial
Sseguence <220> <223> Single strand DNA oligonucleotide <400> 122
ISERAGEI e HRTaCIREG ST <210> 123 <211> 21 <212> DNA <213>
Artificial sequence <220> <223> Single strand DNA oligonucleotide
240028123 atttagaggt tgcgagegta g 21 <210> 124 <211> 21 <212> DNA

<212> DNA
<213> Artificial seguence

<220>
«223> Single strand DNA oligonucleotide

<400> B8 .
taagatitat cgaggagtit © 21

<210> 83

<2il> 21

<212> DNA

<2313> RArtifigial. sequence

<220>
«223> Single strand DNA oligonucleotide

<400> 8%
taagatttat tgaggagttt t 21

<210> 90

<211= 24

<212> DRA

<213> Artificial segquence

<220
<223» Single strand DNA oligomucleotide

<100> 90 '
tghtttagag tgtgtgtgas g 21

<210> 81

<21li> 21

<212> DHA

<213> Artificial sequencs

<Z20>
«223» Single strand DNA oligomucleotide

<4G0> 91,
tgttttagag cgbgbgtgas g 21

<210> 22

<21li> 21

<212> DMNA

<213> Artificial sequence

<220
- «223> Single strand DNA oligonucleotide

400> 392
tgtittagay tgtgogtgaa o 21

«21l0> 83

<21l> 21

<2iZ» DNA .
<213> Artificial geguence

«220>
<223 Single strand DNA oligonucleotide



<213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 124 atttagaggt cgtgagcgta g 21 WO 2005/028674

PCT/IL2004/000866 21 <210> 125 <211> 21 <212> DNA <213>
WAHIRGAPEEduence <220> <223> Single strand DNA oligonFéi&aH#d+/000866
<400> 125 atttagaggt tgtgagtgta g 21 <210> 126 <211> 21 <212> DNA
<§201>3§3Artificial sequence <220> <23%> Single strand DNA

gendeleptde 400> 126 ttagaggtcg cgagcgtagt a 21 <2102 127 <211>

21 <212> DNA <213> Artificial sequence <220> <223> Single strand
BNA eligonucleotide <400> 127 ttagaggtcg tgagtgtagt a 21 <210> 128
22713421 <212> DNA <213> Artificial sequence <220> <223> Single
Strand-Bitikieligemgeteotide <400> 128 ttagaggttg cgagtgtagt a 21 <210>
A28 <211> 21 <212> DNA

<223> Single styand DNA cligomacleotide

<&00> 94
tgttttagag cgtgogtgaa g 21

210> 935

<211l> 21

212> DNA

<213» Artificial seguence

<220>
«223> Single styand DKR coligonucleotide

<406> 95 -
tgttttagag cgtgtgegaa g 21

<2L0> 98

<211> 21

<212» DNA

<213> Artificizl sequence

220>
<223> Single strand DRA oligomuclectide

<&G0> §5
tgtttbiagag tgtgogogas g 21

<210> 897

<21i> 21

<212> DMA

«213> Artificial sequence

<220
<223> Bingle strand DNA oligomngleotide

<400> 97
tgttttagag cgtgogogaa g 21

<210> 38

<213i> 21

<212> DNA

«213> Artificial seguence

<220
<223> Single strand DNA oligonucleotide

<4Q0> DB
ttagagtyto tgtgaagtga b ) 23

<210> 99

<211> 21

«212> DNA

<213> artificial sequence

<220 .
<223> Single strand DA oligonuclieotide

<400> 88
tragagegtg tgtgaagtga t 21



<213> Artificial sequence <220> <223> Single strand DNA

oligonucleotide <400> 129 ttagaggttg tgagcgtagt a 21 <210> 130 <211>

21 <212> DNA <213> Artificial sequence <220> <223> Single strand
WONNBIF6ucleotide <400> 130 ttagaggtcg cgagtgtagt a 2FFF1a4ps6s

<211> 21 WO 20051028674 PCT/IL2§,’)O4/000866 22 <212> DNA <213>
Artificial sequence <220> <223> Sinlgle strand DNA oligonucleotide
<A4Q0»:4 31 ttagaggtcg tgagcgtagt a 21 <210> 132 <211> 21 <212> DNA
$213% Artificial sequence <220> <223> Single strand DNA
-eligonucisiotidessq4®O> 132 ttagaggttg cgagcgtagt a 21 <210> 133 <211>
230-<212> DNA <213> Avrtificial sequence <220> <223> Single strand
PRA BlgbmefeRedtiiie -0 *133%tagaggtcg cgagegtagt a 21 <210> 134
<@l1>021 <212> DNA

ttagagigtg cgtgasgiga t 21

<2i¢> 101

<211l> 21

<21li>» DRA

«213> Artificizl gpequence

<220>
<223»> Single strand DNA oligomucleotide

<400> 101
ttagagtgbg tgegaaghtga © 21

<210> 102

<211l> 21

<232» TNA

«213> Artificial seguence

«220> -
<223> §ingle strand DNA oligonuclectide

<400 102
thagageoty cgtgaagtga t : 21

<210> 143

<2il> 21

<2312 DWA

<213> Artificial sequence

<220> .
<223> Single strand DNA oligonuclectide

<4{00» 103
tetagagegty tgogargbgan b 21

<Z10> 104

<211 23

<212> DNA

<213> Artifiicizl seguence

<220> .
<223> Single strand DNA oligomiclieotide

<4G0» 104
ttagagtgby coogaagrga t 21

<Z10> 105

<Z1l>» 23

<Zl2» DHA

<213> Artificial sequence

<220
<223> Single strand DNA oligonuclectide

<400> 105
ttagagegty cogogaagtga © 21

<210> 106
<21lLl> 21



<213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 134 aggttgtgag tgtagtattt t 21 <210> 135 <211>
21 <212> DNA <213> Artificial sequence <220> <223> Single strand
WNAUfSLcleotide <400> 135 aggtcgegag cgtagtattt t 21P<BTR0H4R0866
<211> 21 <212> DNA <213> Artificial sequence <220> <223> Single
sttand,NA oligonucleotide <400> 155 aggtcgtgag tgtagtattt t 21 <210>
4By <241=@dr «d@eDNA <213> Artificial sequence WO 2005/028674
R6:T/IL2004/000866 23 <220> <223> Single strand DNA oligonucleotide
<CAD0S I3 agetd cfagiigeagtatititf]l <210> 138 <211> 21 <212> DNA
<2d:3> Artificial sequence <220> <223> Single strand DNA
Hitg Ao &6tiges2£400> 138 aggttgtgag cgtagtattt t 21 <210>239 <211>
21 <212> DNA

<210> 107

<21i> 23

<212> DNA

<213> Axtificial seguence

<220
<223> Single strand DNA oligomucleotide

<400= 107
sgagogtgby tyaagtgatt © 21

<2i0>= 108

<2ii> 21

<ZiZ> DNA

<213> Artificial sequence

<220> ' )
<223> Single strand DA cligonucleotide

<400> 108
agagtgtgoyg tgaagtgatt t . 21

<210> 109

«211l= 21

<212> DA

<21i3> Artificial seguente

<220>
<223>» 2ingle strand DNA oligonuclectide

L <400» 109
agagtgtyty cgaagtgatt t 21

<2%L0> 110

<21ii> 21

<21Z» DNA

<213> Artificial segquence

<220
<223> BSingle strand DFA oligomuclectide

<400> 110
agagegtgeg tgaagtoatt © 21

<210> 111

<2Lll> 21

<212> DHA

<213> Artificial sequence

<220>
<223> Single gtrand DNA oligonucleotide

<400> 111
agagogtoto agsagtgatt t 2L

«<210> 112

<211s 231

<212>» DA

<213> Artificial sequence



<213> Artificial sequence <220> <223> Single strand DNA

oligonucleotide <400> 139 aggtcgcgag tgtagtattt t 21 <210> 140 <211>

21 <212> DNA <213> Artificial sequence <220> <223> Single strand
WONBiSticleotide <400> 140 aggtcgtgag cgtagtattt t 21 FEX1E2044400866

<211> 21 <212> DNA <213> Artificial sequence <220> <223> Single

sirand DNA oligonucleotide <400> 141 aggttgcgag cgtagtattt t 21 <210>

P42 <20hdre 21 PR>DMARA:32 Artificial sequence <220> <223>

Single strand DNA oligonucleotide <400> 142 aggtcgcgag cgtag-tattt t 21

PO F=e2Fhee 21 <212> DNA <213> Artificial sequence 220>

<223> Single strand DNA oligonucleotide WO 2005/028674

BET/1I62004/000866 24 <400> 143 tagtattttt tggtgttagt t 21 <210> 144
<231>c2]1 <212> DNA

<213> Artificial sequence

<220>
<233> Single strand DNA oligomucleotide

=400> 113
agagcgtgoy ogoaagtgat tt 22

<210> 114

<211> 21

<212> DHNA

<213> Aartificial gegquence

<220>
<223> Single strand DNA coligonuclectide

<400> 134
atttagaatt tgggttttag ¢ 23

<210= 115

=211s 21

<212> DNAR

<213> Artifigial seguence

<220
<223> Single strand INA oligonuclestide

<400=> 135
attbagaatt cgggttttag o 23

<210> 116

<21l> 21

<212> DHNA

<213> Artificial sequence

<220
<223s Single stwand DNA oligonucleotide

<400> 116
atttagaggt tgtgagtgta o 21

«210> 117

<2all= 23

<212> DL

<213> Artificial sequence

<320 :
<223> Single strand DNA oligomuclieotide

<400>» 117 ’
attrtagaggt cgegagegta g 21

<210> 118

«2li> 21

=212> DHA

«213> Artificial sequence

220> X
<223» Single strand DNA oligomuclectide



<213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 144 tagtattttt tggcgttagt t 21 <210> 145 <211> 21
<212> DNA <213> Artificial sequence <220> <223> Single strand DNA

WaligWh9eRettide <400> 145 tagtattttt cggtgttagt t 21 <210> T4EL30p0W§66
<212> DNA <213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 146 tagtattttt égcgttagt t 21 <210> 147 <211> 24
2T ;éﬁuéggggt;é?gmtificial sequence <220> <223> Single sfyand DNA
oligonucleotide <400> 147 tagtattttt tggtgttagt ttgt 24 <210> 148 <211>
240<212> DNA <213> Artificial sequence <220> <223> Single strand
BNA dfigonucleotide <400> 148 tagtattttt tggcgttagt ttgt 24 <210> 249
<31 224711 22:BNA <213> Artificial sequence <220>

<320
<223> 8Zingle strand DNA oligonucleotide

<404= 118
atttagaggt tgogagtgtza g 23

«210> 120

<21%> 21

<212> DNA

<213> Artificlal zeguence

220>
«223> Single strand DNA sligonucleotide

<40G> 120
atttagaggt tgtgagegta g 21

<210> 3121

«21i> 21

<2l2> DNA

<213> Artificial seguence

<220>
<223> Single strand DNA oiigomiclectides

<400> 121
atttagaggt cgogagtgta o 21

<210> 122

«<21l> 21

<2i2= DNA

«213> Artificial seguence

<220>
223> Single strand DNA oligomucleotide

<400> 122
atttagaggt cgtgagogta g ’ 21

<210» 123

«23i> 21

<212> DHA

<213> Brtificial seguence

<2205
«223> Single strand DNA oligonucleotide

<400> 123
abtttagaggt tgegagoegbta g ' 21

<210> 124

<Z21ll> 21

<212> DA

<213> Artificlal seguence

<220> .
<223> Single strand DNA cligonucieotide

<4£00>. 124 .
atttagaggt cgogagegta g ] 21



<223> Single strand DNA oligonucleotide <400> 149 tagtattttt cggtgttagt
ttgt 24 WO 2005/028674 PCT/IL2004/000866 25 <210> 150 <211> 24
<212> DNA <213> Artificial sequence <220> <223> Single strand DNA
Vil goRieReStide <400> 150 tagtattttt cggegttagt ttgt 24 <21FETE2W3/P§a866
29 <212> DNA <213> Artificial sequence <220> <223> Single strand
DNA oligonucleotide <400> 151 tctetdttac tactttaaaa ctacaaaac 29
<210> 52 <211> 30 <212> DNA <213> Artificial sequence <220>
<223>Xingle strand DNA oligonucleotide <400> 152 ggttttagtt atatggattt
tittgttaat @i 8dl8 <211> 21 <212> DNA <213> Atrtificial sequence
<220> <223> Single strand DNA oligonucleotide <400> 153 tttttgtttg
caaytiiTtly 21ard 250 314E4ueRdise)) <212> DNA <213> Artificial

seguenage <220>
atttagaggt tgtgagtgta g 21

<210> 126

<2il> 21

<212> DHA

<213> Artificial sequence

<220>
<223> Single strand DNA oligonucleotide

«400> 126
ttagaggtog cgagogtagt a 21

<21Q> 127

<21l1l> 21

<212> DNA

«213> Artificial seguence

<220
<223> Single strand DNA oligonucleotide

«400> 127 ) :
ttagaggteg tgagtgtagt a 2%

<2i0> 128

<211ls 21

<212> DNA

<213> Artificial seguence

<220>
<223> Single strand DHA oligonucleotide

<400> 128
ttagaggtty cgagtgtagt a 21

<210> 129

<211l> 21

<2l2> DNA

<213> Artificial sequence

<220>
«223> Single strand DMA ocligonucleotide

<4G0> 129
ttagaggtty tgagegtagt a 21

«210> 130

<211> 21

<212> DNA -

<213» BArtificial sequence

<220
<223> Eingle strand DNA oligonucleotide

<400> 130
ttagaggtey cgagbgtagt a ’ 21

<210> 131
<211» 21



<223> Single strand DNA oligonucleotide <400> 154 ttttgtttgt gagtcgggcg
20 <210> 155 <211> 20 <212> DNA <213> Artificial sequence <220>
<223> Single strand DNA oligonucleotide <400> 155 ttttgtttgt gagttgggcg
W2HHeR 56 <211> 20 WO 2005/028674 PCT/IL2004/00086¢ 2604/000866
<212> DNA <213> Artificial sequence <220> <223> Single strand DNA
gligonucleotide <400> 156 ttttgtitgc JAgtcgggtg 20 <210> 157 <211> 20
£ aﬁuﬁgﬁﬂgﬁﬁmﬂcial sequence <220> <223> Single strand DNA
aligonucleotide <400> 157 ttttgtttgc gagttgggeg 20 <210> 158 <211> 20
212> DNA €203 mArdifigtakesetuence <220> <223> Single strand DNA
aligonugleotide <400> 158 ttttgtttgt gagtcgggtg 20 <210> 159 <211> 20
=R BDNAe@B8> Artificial sequence <220> 21 '

<210> 132

<2i1l> 21

«232> DNA

<213> BArtificial sequence

<220
<223> Single strand DNA oligonucleotide

<400> 132
ttagaggity cgageoghtagh a 21

<230> 133

<2%il> 21

<2L2> DN&

<213> Artificizl sequence

<220
<223> Single strand DNA oligonucleotide

<400> 133
ttagaggteg cgagegtagh & 1

«<210> 134

<231> 21

<212> DHA

<213> Artificial seguence

<220>
«223> Single gtrand DNA oligomuclectide

<400> 134 .
aggttotgag tgtagiattt ¢ 21

<210>» 135
<211> 21
<212> DNA
<213> 2Artificial segquence

<220>
«223> Single strand DNA oligonucleotide

<4£00> 135
aggtcgogag cgtagtattt ¢ 21

<216> 138

<2il> 21

<21Z> DNA

<213> Artificial sequence

<220> . .
<223> 8ingle strand DNA oligonuclectide

«400> 136 ,
aggtcgtgag tgtagiatit t ) a1

<210> 137

«21l> 21

<212> DHA

<213> Artificial sequence



<223> Single strand DNA oligonucleotide <400> 159 ttttgtttgc gagtcgggcg
20 <210> 160 <211> 21 <212> DNA <213> Artificial sequence <220>
<223> Single strand DNA oligonucleotide <400> 160 gtttgtgagt
WOFGtAtE 4 21 <210> 161 <211> 21 <212> DNA <213> Aifidldp04/000866
sequence <220><223> Single strand2I33NA oligonucleotide <400> 161
gtitgcgagt tgggtgagtg a 21 <210> 162%211> 21 <212> DNA <213>
Ariticiabseguener \ME 20028634 PCT/IL2004/000866 27 <220>
<223> Single strand DNA oligonucleotide <400> 162 gtttgtgagt
cgggtgagigeadtarc?210> 163 <211> 21 <212> DNA <213> Atrtificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 163
gg@gzga tgggcgagtg a 21 <210> 164 <211> 21 <212> DNA <213>
Adificiabsequence <220>
<2313> PArtificial sequence

<220
<223> 8ingle strand BNA oligonucleotide

400> 138
aggttgbgay cgtagtatit t 21

<210> 139

<211s» 21

<212> BNA

<213> Artificial sequence

<220>
<223> BSingle strand DNA oligormmucleotide

<400> 139
aggtogogag tgtagtatit t 21

<210> 140

<21l> 21

«212> DRA

<213> Artificial sequence

<220
<2Z3> Single strand DNA oligonucleotide

<400 140
aggtogtyay cgtagtatkt t 21

<210> 141

<211> 2%

<212> DNAR

<213> Artificial seguence

<220>
<223» Single strand DNA cligonuclectids -

<400> 141
aggttgegag cgtagtattt © ' 21

<210> 142

<21i>» 21

<21i2> DMNA

<213> BArtificizl sequence

<220>
<223> Single strand DNA oligonucleotide

«<400> 142
aggtogogay ogtagtatit t i 21

<2310> 143

«21l> 21

<212> DNA

<213> Artificial szequence

<220>
<223> Single strend DNA oligonucleotide



<223> Single strand DNA oligonucleotide <400> 164 gtttgtgagt
cgggtgagtg a 21 <210> 165 <211> 21 <212> DNA <213> Artificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 165

VrgedBitidggcgagtg a 21 <210> 166 <211> 21 <212> DNRAKILEGH/000866
Artificial sequence c¢220> <223> Single strand DNA oligonucleotide
<400> 166 gtttgtgagt cgggcgagtg a 2#4<210> 167 <211> 21 <212> DNA
%Zﬂgzﬁtgﬁgﬂégggence <220> <223> Single strand DNA .
oligonucleotide <400> 167 gtttgtgagt cgggcgagtg a 21 <210> 168 <211>
22105212> DNA <213> Artificial sequence <220> <223> Single strand M.
gfitfonggleotide WO 2005/028674 PCT/IL2004/000866 28 <400> 168
gtgagtigggigaytgaagistg 22 <210> 169 <211> 22 <212> DNA <213>
Astificial sequence <220>

<223> Single strand DNA oligenuclectide

<4Q0> 144 .
tagtabittt tggegtbagt ¢ 21

<210> 145

<2il> 21

<212> DNA

<213> Artificial seguence

<220 i .
<223> 8ingle strand DNA oligomucleotide

<£00> 145
tagtaktbtt cggbgttagt t 21

<210> 146

<21l> 21

<21Z» DNA

<213> Artificial seguence

<220 \ .
<223> Single strand DNA oligonuclectide

<400> 146
tagtattitt cggegttagt © ) 2

<210> 147

<21l> 24

«212>= DNA

<213> BArtificial seguence

<220>
<223> Single strand DNA oligonucleotide

<400» 147
tagtattttt fogtgttagt tigt 24

<210> 148

<21l> 24

<212>» DNA

<%13> Artificial sequence

<220
«223> Qingle strand DA oligonuclieotide

<400 148
tagtattttlt tggegktagt ttgt 24

<210> 145%

<21l> 24

<212> DIR

<213> Artificial sequence

=<220> ) .
<223> Single. strand DNA oligonucieotide

<400> 149
tagtatttet cggbtgbtagt tigt 24



<223> Single strand DNA oligonucleotide <400> 169 gcgagttggg
tgagtgaagt tg 22 <210> 170 <211> 22 <212> DNA <213> Artificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 170
Wgahteeg4gagtgaagt tg 22 <210> 171 <211> 22 <212> BRELENPE400866
Artificial sequence <220> <223> Single strand DNA oligonucleotide
<400> 171 gtgagttggg cgagtgaagt tg 22 <210> 172 <211> 22 <212>
DBIA.<243> Artificial sequence <220> <223> Single strand DNA
oft 21‘1ué1eotide <400> 172 gtgagttggg tgagtgaagt cg 22 <210> 173
<2id> Eﬁiﬁz:ﬂ;ﬁ%%é213> Artificial sequence <220> <223> Single
sttand DNA oligonucleotide <400> 173 gtgagttggg cgagtgaagt cg 22
<216> 1741« 284202 <2bRmDNA213> Artificial sequence <220>
<243> Single strand DNA oligonucleotide <400> 174

tagtattitt oggegttagt tigt 24

<Zi0> 151

<21l> 29

<2lz> DNA

<213> Artificial sequence

<Z20-
<223> Single strand WA oligonuclieotide

<400 151
totetactae tactttazaa ctacaaaac 29

<2il> 1Bz

<21l> 30

<212> DNA

<213> Artificial sequence

=220
<223> Single strand DNA oligonucleotide

<40D> 152
ggttttagtt atatggattt thttgttaat 36

<210> 183

<211 21

«212> DINn

<213> Artificial seguence

<220
«223> Gingle strand DNA oligonucieotids

<400> 153
tttttgtttg cgagtigggt o 2%

<210 154

<211l> 20

<212> DNR

<213> Artificial seguence

<220 .
«223> Single strand DNA oligomucleotide

<4C0>. 154 )
ttttgttegt gagtegogty ‘ 20

<210> 155

<2Lli=» 20

«212= DWA

<213> Artificial sequence

<220>
223> Single strand DNA oligonucleotide

«400> 155 . :
tetbgttigt gagttgggeg 20

<Z10» 156
<23l> 20



gtgagtcggg tgagtgaagt cg 22 WO 2005/028674 PCT/IL2004/000866 29
<210> 175 <211> 22 <212> DNA <213> Artificial sequence <220>

<223> Single strand DNA oligonucleotide <400> 175 gcgagttggg

WH2G0AHYTtg 22 <210> 176 <211> 22 <212> DNA <213>Krfifi4p4/000866
sequence <220> <223> Single strand DNA oligonucleotide <400> 176
gigagtedgg cgagtgaagt tg 22 <210> 17 <211> 22 <212> DNA 5213>
Axrtificiakseguenegus220> <223> Single strand DNA oligonucleotide
400> 177 gcgagttggg cgagtgaagt tg 22 <210> 178 <211> 22 <212>
BRA 243> Artifitiaksagquerteta®220> <223> Single strand DNA
oligonugleotide <400> 178 gcgagtcggg ogagtgaagt cg 22 <210> 179
EFYFEEPR9RgPEIFDNA <213> Artificial sequence <220> <223% Single
strand DNA oligonucleotide <400> 179

<210> 157

<21ll= 20

<212> DNA

=2213> Artificial sequence

<2205
<223> BSingle strand HBNA oligonuclectide

<400» 187
ctttgtityge gagttagoeyg 20

<210> 158

«21ll> 20

<213> DIA

<213> Artificial- sequence

<220>
<223> Single strand DRA cligomucleotide

<400> 158
ttttgtttot gagtogggcg 20

<210> 159

<21i= 20

<212> DHA

<213> Artificial sequence

<220>
<223> Single strand DNA oligomicleotide

<&00> 158 )
ttttgtttge gagtegyageg 20

<210> 160

<21l1l> 21

<212> DNA

<213> Artificial sequence

<Z20>
<223> Single strand DNA oligonucleotide

<400> 160 | :
gtitgtgagt tgggtgagtg a 21

<210> 161

<211= 21

<21Z> ©DNA

<213> Artificizl sequence

<2205
«223> S8ingle strand DNA oligomucleotide

<400 16;
gtitgogagt togggbgagtg a 21

210> 182

«211» 21

<21Z> DNA

<213> Artificial sequence



gcgagtcggg tgagtgaagt tg 22 <210> 180 <211> 22 <212> DNA <213>

Artificial sequence <220> <223> Single strand DNA oligonucleotide

<400> 180 gcgagtcggg cgagtgaagt tg 22 <210> 181 <211> 22 WO
VYBRPEE 4 PCT/IL2004/000866 30 <212> DNA <213> Atiid{00+/000866

sequence <220> <223> Single strand DNA oligonucleotide <400> 181
gcgagtcggg tgagtgaagt cg 22 <210> 182 <211> 22 <212> DNA <213>
Arificialeseguenses aR2xosR2B%t8ingle strand DNA oligonucleotide
<400> 182 gcgagttggg cgagtgaagt cg 22 <210> 183 <211> 22 <212>
DAt E3 > 9gtiietal Sequence <220> <223> Single strand DNA
oligonucleotide <400> 183 gcgagtcggg cgagtgaagt cg 22 <210> 184
<Z¥Es 28° <212> DNA <213> Artificial sequence <220> <223> Single
stearrd DINA oligonucleotide <400> 184

<213> Artificial sequence

<220>
«<223> Single strand DNA oligonuclectide

<400> 163
gtttgtgagt tgggegagtg a 21

<210> 164

<21i> 21

<2i2> DHNA

<213> Artificial seguence

<230
<223> Single strand DNA oligomucleotide

<400> 164
gtttgegagt cgggbgagtg a 21

<2i0> 165

<21L> 21

<212> DNA

<213> BArtificial sequence

<220>
<223> 8&ingle stywand DNA oligonuclectide

<400> 165
gtttgegagt tgggegagte a 2L

<210> 166

<211> 21

<212> DHA

<213> Artificial secguence

<ZZ{>
<223> Single strand DNA oligemucleotide

<400> 166
gtitgbgagt cgggogagtg = 21

<210» 167

<211l> 21

<21i2> DNA

<213> Artificial seguence

<220
<223» Single strand DNA oligeonucieotide

<400 167
gtttgegagt cgggegagba & ‘ . 21

<210> 168

<21i> 22

212> OHA

<213> Artificial sequence

<220>
«223> 8ingle strand DNA oligomucleotide



tgagtgaagt tgagtgtgga g 21 <210> 185 <211> 22 <212> DNA <213>
Artificial sequence <220> <223> Single strand DNA oligonucleotide
<400> 185 cgagtgaagt tgagtgctgg ag 22 <210> 186 <211> 21 <212>

VEONROXB2BEY Artificial sequence <220> <223> Single strandT§RAL2004/000866
oligonucleotide <400> 186 tgagtgaagt cgagtgtgga g 21 <210> 187 <211>
21,.5212> DNA <213> Artificial sequeffce WO 2005/028674
RAAtR2004B08866s 31 <220> <223> Single strand DNA oligenucleotide
<400> 187 tgagtgaagt tgagcgtgga g 21 <210> 188 <211> 21 <212> DNA
f%&?%@ﬁificial sequence <220> <223> Single strand DNA
abiganugleotide <400> 188 tgagtgaagt tgagtgcgga g 21 <210> 189 <211>
274322355 5NA ¥2%3%# Artificial sequence <220> <223> Single strand
NA oligonucleotide <400> 189

<223> Single strand DNA cligenucleotide

<400> 169
gegagtbogy tgagtogazght tg 22

<210> 1790

<211> 22

<212> DNn

<213> Axtificial sequence

<220>
<223> Single strand DNA oligomucleotide

=200 170
gtgagbcgay tgagtgaagt tg 22

<210> 171

«211> 22

<21lZs> DNA

<213> Artificial gequence

<220> .
<223> Single strand DNA oligonucleotide

<400> 171
gtgagttggg cgagtgaagh tg 22

<210> 172

<21l 22

«212> DNA |

<213> Artificial peguence

220>
<223> Single strand DHA oligonmucleotide

<400> 172
gtgagttggy tgagtgaaght g 23

<2i0> 173

<23il> 22

<21l2> DHA

«2i3> Artificial seguence

<220>
<223> BSingle strand DNA oligomucleotide

400> 173 .
gtgagttggy coagtgaagt oy 22

<21G> 174

<211> 22

<212> DNA

<213> Artificial esequence

<220> ) .
«223> Single strand DNA oligonuclectide

<£00> 174
gtgagtcggg tgagtgaagh cg 22



cgagtgaagt cgagtgtgga g 21 <210> 190 <211> 21 <212> DNA <213>
Artificial sequence <220> <223> Single strand DNA oligonucleotide
<400> 190 tgagtgaagt tgagcgcgga g 21 <210> 191 <211> 21 <212>

VONAILPEEY Artificial sequence <220> <223> Single strand AST{AL2004/000866

oligonucleotide <400> 191 tgagtgaagt cgagtgcgga g 21 <210> 192
<211> 21 <212> DNA <213> Artificidrsequence <220> <223> Single
strandiBNA oligonucleotide <400> 192 cgagtgaagt tgagogtgga g 21
£270:$3193 <211> 21 <212> DNA <213> Artificial sequence <220>
<2232 inglestrand:BNA oligonucleotide WO 2005/028674
B&:T/1L2004/000866 32 <400> 193 tgagtgaagt cgagcgtgga g 21 <210>
EI <Prdde 2iraz PR>PMpArLR432= Artificial. sequence <220> <223>
Single:sirand DNA oligonucleotide <400> 194

gegagtigyy tgagtgaagt og 22

«2210> 176

<23ils> 22

<23iZ> DN

<213> Artificial segquence

<2205
<223> Single strand DNA oligonucleotids

<4£00> 17eé
gtgagteggy cgagtgaagt tg 2z

<210>= 177

<2ll= 22

<212> DA

<213> Artificial seguence

<Z20> .
<223> Single strand DNA oligonucleotide

<400> 177
gqegagttggy cgagtgaagh tyg 22

<210= 178

<211l 22

<212> DNA

<213> Artificial seguence

<220
«223> gingle strand DNA oligonucleotide

<400> 178
gegagteggy cgagtgaact cg 22

<zZl0> 178

<211> 22

<212> DNA

<213> Artificial segquence

<220
<223> &ingle strand DNA oligomicleotide

<400 179 ,
gogagtegoy tgagtgaagt tg 22

<210> 180

«211> 22

<212Z> DNA

<213> Artificial sequence

<220
<223> BSingle strand DNA oligonucleotide

<400> 180 .
gocgagboggg cgagtgaagt tg 23

<210> 181
<21k 22



cgagtgaagt tgagcgtgga g 21 <210> 195 <211> 21 <212> DNA <213>
Artificial sequence <220> <223> Single strand DNA oligonucleotide
<400> 195 cgagtgaagt cgagcgtgga g 21 <210> 196 <211> 21 <212>
WINROZIPEL Artificial sequence <220> <223> Single strand HSI/AL2004/000866
oligonucleotide. c400> 196 tgagtgaagt cgagcgcgga g 21 <210> 197
<211> 21 <212> DNA <213> Atrtificiatfsequence <220> <223> Single
§§rﬁﬁd§ﬁﬁ§lﬂc@1ig9gg4gg@tide <400> 197 cgagtgaagt tgagcgcgga g 21
<210> 198 <211> 21 <212> DNA <213> Artificial sequence c220>
2%2§>s${§tglet$&amﬁmlﬂomgmweotide <400> 198 tgagtgaagt
cgagtgcgga g 21 <210> 199 <211> 21 <212> DNA <213> Artificial
seguenge ts@2283<223> Single strand DNA oligonucleotide <400> 199
cgagtgaagt cgagcgcgga g 21 WO 2005/028674 PCT/IL2004/000866

<2L0> 182

<21l> 22

<212> DNa

<213> Artificial sequence

<220>
«223» Single strand DNA oligomucieotide

<400> 182
gegagttogy cgagtgaagkt og 22

<Z10> 183

<211 22

<21Z> DNA

<213> Artificial seguence

<220 )
<223> Single strand DNA oligonuclectide

<400> 183
gegagtogyg cgagtgaagh og 22

<Zi0» 184
<A1li> 21
<212>= DNA -
<213> Avtificial seguence

<220>
<223> Single strand DNA oligonucisotide

<400> 184
tgagtgaagt tgagtgtoge g 2%

<210> 185

<21i1> 22

<212» DMNA

<213> Artificial sequence

220>
<223> Single strand DNA oligonucleotide

<400s> 185
cgagtgaagt tgagtgetgy ag 22

<210> 186

<2il> 21

<232 DFA

<213> Artificial sequence

<220
<223> Single strand DNA oligomuclectide

<400> 186
tgagtgragt cgagtotgga ¢ 21

<210= 187

<211> 21

<212> DNA

<213> Artificial seguence



33 <210> 200 <211> 21 <212> DNA <213> Atrtificial sequence <220>
<223> Single strand DNA oligonucleotide <400> 200 tgaagttgag
“té%t ga%?t a2l <210> 201 <211> 22 <212> DNA <213> Atrtificial
g@é 4220> <223> Single strand DNA oligonucleotide? E&eR9§10866
tgaagtcgag tgctggaggt ga 22 <210> 202 <211> 21 <212> DNA <213>
Artificial sequence <220> <223> Single strand DNA oligonucleotide

200>, 202 tgaagtidag catgaaggtg a 21 <210> 203 <211> 21 <212> DNA
<213> Artificial. sequence <220> <223> Single strand DNA

Hifontitiegtide ;400> 203 tgaagttgag tgtggaggeg a 21 <210z 204 <211>
21 <212> DNA <213> Artificial sequence <220> <223> Single strand

DRNA aqligonucleotide <400> 204 tgaagttgag tgtggaggcg a 21 <210> 205
DTN
<213> Artificial ssquence

<220
<223> Single strand DNA oligonucleotide

<400> 188
tgagtgaagh tgagtgegga g 21

<210> 1BS

<2ll> 23

<212> DNA

<213> Artificial seguence

<220>
«223> Single strand DNA oligomuclectide

<400> 189
cgagtgaagt ogagtgtgga g 21

<210= 120

<2ll> 21

<212> DA

<21i3> Artificial seguence

<220
«223> Single strand PNA oligonuclecotide

<400> 190
toagtgaagt tgagegogaa g 21

210> 18l

<«21%> 21

<212> DNA

<213> Artificial segquence

<220> .
<223> Single strand DNA oligomuclectide

<400> 191
tgagtgaagt cgaghgoegga g 21

«210> 182

<21%> 21

<212> ©DNA

<213> Artificial sequence

<220>
«223> Single gtrand DNA oligomuclectide

<400> 182 .
cgagigaagt tgagogtaga o 23

<210> 183

<21%> 21

<212> DNA

<213> Artificial sequence

<220
<223> &ingle strand DNA oligonuclectide



<211> 21 <212> DNA <213> Atrtificial sequence <220> <223> Single

strand DNA oligonucleotide <400> 205 tgaagttgag cgtggaggcg a 21

<210> 206 <211> 21 WO 2005/028674 PCT/IL2004/000866 34 <212>
WIONRLZEES Artificial sequence <220><223> Single strandfIS(H-2004/000866

oligonucleotide <400> 206 tgaagtcgag tgtggaggcg a 21 <210> 207
<211> 21 <212> DNA <213> Artificidfsequence <220> <223> Single

%ﬁ&g@ﬁ%@ﬂg@a@cleotide <400> 207 tgaagttgag cgcggaggtg a 21
<210> 208 <211> 21 <212> DNA <213> Atrtificial sequence <220>
223> 8ingle strand DNA oligonucleotide <400> 208 tgaagtcgag
fgtdodgotg a 21 <210> 209 <211> 21 <212> DNA <213> Artificial
seguenceti<@20»«@23> Single strand DNA oligonucleotide 400> 209
tgaagtcgag cgtggaggtg a - 21 <210> 210 <211> 21

<223> 8ingle strand DNA cligomuclectide

<400> 194
cgagtgaagt tgagogtgga g 21

«210> 185

«21ll> 21

<212> DNA

<213> BAxkificizl seguence

<220
«223> Single strand DNA oligomucliectide

<400> 185
cgagtgaagt cgagegtgga g 21

<210> 196

<21ll> 21

<312> DNA

<213> Artificial sequence

<220
<223> &Single strand DNA oligomucleotide

<400> 186
tgagtgaagt cgagoegoegga g 21

<210» 197

<21%k> 21

<212> DNA

«213> hArtificial sequence

<ZZ0>
<223> Single strand DNA oligconuclectide

<400> 187
cgadgtgeagt tgagogegga g 2%

<210> 188

<21%» 21

<212» DNA

<213> Artificial seguence

<220>
«223> Single strand DNA oligomucleotids

<400> 198
cgagtgaagt cgagtgegga g - 21

<210> 198

<2il> 21

<21Z> DNA

«213>» Artificial sequence

220>
<223> gingle strand DNA cligonucleotide

<400> 189 .
cgagtgaagt cgagogegga g , 21



<212> DNA . <213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 210 tgaagtcgag cgcggaggtg a 21 <210> 211
<211> 21 <212> DNA <213> Artificial sequence <220> <223> Single
WOARPBRA oligonucleotide <400> 211 tgaagtcgag cgtggagggéué% (5%]000866
<210> 212 <211> 21 <212> DNA <213> Atrtificial. sequence WO
2005/028674 PCT/IL2004/000866 35 <220> <223> Single strand DNA
oligonucleotide <400> 212 tgaagtcgag tgcggaggeg a 21 <210> 213
:%;ll%;gl c212> DNA <213> Artificial sequence <220> <223> Single
<sttane-RNA oliganucieotide <400> 213 tgaagttgag cgcggaggeg a 21
Sa10> 214 <211> 21 <212> DNA <213> Artificial sequence <220>
2 3xiBingherstriard Ppraligonérclieotide c400> 214 tgaagtcgag
£6€0gaggcg a 21 <210> 215<211>21

tgaagtigay tgtggaggty a 2%

<210> 201

«211> 22

<212> DNA

<213> Artificial sequence

<220>
<223> Single strand DNa oligonuciectide

<400> 201
tgaagtegag tgctggaggt ga 22

<Z1l0> 202

<211l> 21

<212> DNA

<213> Artificial seguence

<220
<223> Single strand DNA oligomucleotide

<400> 202
tgaagttgag cagtggaggty a 21

<210s 203

<21ll> 21

<212> DNA

«213> Artificial sequence

<Z20> )
<223> Single strand DNA cligomicleotide

«<400> 203
tgaagttgag tgtggaggog a 21

<210> 204

<2il> 21

<212> DNA

«213> Artificial sequence

<220>
<223»> Bingle strand DNA oligommcleotide

<&00> 204
tgaagtbgag tguggaggeqg a . 21

<219= 205

<21l> 2%

<21i2=> DHA

<2i3> Brtificial seguence

«<220>
<223> Single strand DNA cligonuciectide

<4Q0> 2085
tgeagttgag cgtggagguy a 21

<210> 206
«21%> ‘21



<212> DNA <213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 215 aagttgagtg tggaggtgag t 21 <210> 216 <211>
Wé?\’] <212> DNA <213> Artificial sequence <220> <223> Siggle stran

%Sl 28674 T/Igff&g/%%:}ﬁ

oligonucleotide <400> 216 aagtcgagtg ctggaggtga gt
<211> 21 <212> DNA <213> Artificial sequence <220> <223> Single
strand, PNA oligonucleotide <400> 27 aagttgagcg tggaggtgag t 21
£2102:218621 Isrddee<212> DNA <213> Artificial sequence <220>
5223> Single strand DNA oligonucleotide WO 2005/028674
RET/142004/660866 36y-=406521248 aagttgagtg tggaggcgag t 21 <210>
238 <Zk1> 21 <212> DNA <213> Atrtificial sequence <220> <223>
SinglerstrangBNAoligonucleotide <400> 219 aagttgagtg cggfaggcgag t
21 <210>220<211>21

<210> 207

<Zils 21

<232> DRA

<213> Axtificial.saquence

<220
«223» Single strand DNA oligonuclectida

<£00> 207
tgaagttgag cgoggaggtg a 21

<210= 208

<211> 21

<312> DRA

<213> FRrtificial segquence

<220>
<223> Single strand DN& oligonucleotide

<400> 208
tgaagtogay tgoggaggtyg a 21

<210»> 209

«21ils 21

<21i2= DNA

<Z13> Artificial sequence

<220
<223> Single strand DNA oligonucleotide

<400> 202
btgaagtogayg cgbtggagghtg a . 2%

<210> 2310

<21ls> 23

«212> DHA

<213> Artificial sequence

<220>
«223» Single strand BNA cligonucleotide

<400> 210
tgaagtogay cgeggagety & 21

<210> 211

<2ii>» 21

<212> DNA

<213> Artificial sequence

<220
«d23> Single strand DNA cligomucleotide

<200> 211
tgmagtogag cgbtggaggeg a 21

<210» 212

<2il> 21

<212> DNA

<213» Artificial. sequence



<212> DNA <213> Artificial sequence <220> <223> Single strand DNA
oligonucleotide <400> 220 aagttgagcg tggaggcgag t 21 <210> 221
<211>21 <212> DNA <213> Artificial sequence <220> <223> Single
YOANYBREA oligonucleotide <400> 221 aagtcgagtg tggaggdddyitP4/000866
<210> 222 <211> 21 <212> DNA <213> Artificial sequence <220>
423> Single strand DNA oligonuclec}ﬁde <400> 222 aagttgagcg
eggageigag &2ka s 0223 =24d> 21 <212> DNA <213> Atrtificial
spguence <220> <223> Single strand DNA oligonucleotide <400> 223
aagicgagtgeggaggigag t 21 <210> 224 <211> 21 <212> DNA <213>
Artificial sequence <220> <223> Single strand DNA oligonucleotide
<400>2224 aagtcgageg tggaggegag t 21 WO 2005/028674
BGL/IE2004/000866 37 <210> 225 <211> 21

<213»> Artificial segquence

<220>
<223> Single strand ENA oligonucleoctide

<400> 213
tgaagttgag cgoggaggeg a z1

<210> 214

<21ls 2]

<2i2» TWA

<213> Artificial segquence

<220>
=223> gSingle strand DNAE oligonuclectide

<400> 214
tgaagtegay cgeggaggeg a 21

<2i0> 215

<2il> 21

<212> DNA

<213> Artificial gequence

<220
«223> &Single strand DNA oligonucleotide

<£00» 215
aagttgagty tggaggtgag t 21

<210> 216

<Z21ll> 22

<312> DHA

<213>» Artificial seguence

<2205
223> &ingle strand DNA oligonucleotide

<4d0> 216
aagtegagty ctggaggtga ot 22

<210> 217
<211l> 21
<Z12> ©DNA
. <213> Artificial sequence

<220
<223> Single strand DNA oligomucleoctide

«400s 217 '
aagtbgagey tggaggtgag b ) ‘ 2

<210> 218

«211> 21

<212> DNA

<213> Brtificial sequence

<220
<223> Single strand DNA oligommeleotide



<212> DNA <213> Artificial sequence <220> <223> Single strand DNA

oligonucleotide <400> 225 aagtcgagcg cggaggtgag t 21 <210> 226

<211> 21 <212> DNA <213> Artificial sequence <220> <223> Single
W AT BREA oligonucleotide <400> 226 aagtcgageg tggagggﬁgﬂltzﬂ%“m"g“

<210> 227 <211> 21 <212> DNA <213> Artificial sequence <220>

<223> Single strand DNA oligonucledfide =+'<400> 227 aagtcgagtg

<400> 21

&gg@ggég@gggzgag<t21o> 228 <211> 21 <212> DNA <213> Agtificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 228
aagitgagcg cggaggcgag t 21 <210> 229 <211> 21 <212> DNA <213>
Briificigl,sequence <220> <223> Single strand DNA oligonucleotide
<«400>228 @aytegagseg cggaggcgag t 21 <210> 230 <211> 21 <212>
BRNA <213> Atrtificial sequence

«223> Single strand DN2 oligomuclectide

<400» 219 °
aagttgagtg cggaggegag t 21

<210> 220

«Z1l> 21

<21Z» DNA

«213s Artificial sequence

<220>
<223> Single strand DA oligonucleotide

<400> 220 .
aagttgagey tggaggegag © 21

<210 221

<21k> 21

<212» DMNA

<213>» Artificial segquence

<220>
«223>» Single strand DNA oligonucieotide

<400> 221
sagtogaghg tggaggegag © 21

<210> 222

«231> 21

<212> DHA

<213> Artificial seguence

«220>
«223> Single strand DNA cligomiclectide

<4900> 222
aagtigagey cggaggtaay ¢ 21

<210> 223

<21l> 23

=21Z> DHR

«213> Artificial segquence

<220
«223> Single sirand DNA oligomicleotide

<4£00> 223
" aagtegagty cggaggtgag © 21

210> 224

<213» 21

<212> DNA

<213> Artificial sequence

«220>
<223> Bingle strand DNA cligenuclectide

<aG0> 234
aagtegagey tggaggtgay bt 21



<220> <223> Single strand DNA oligonucleotide <400> 230 agtg-tggagg
tgagtaggga t 21 <210> 231 <211> 20 WO 2005/028674
PCT/LI72004/000866 38 <212> DNA <213> Artificial sequence <220>
WIS Q\%ﬁ?ae strand DNA oligonucleotide <400> 231 gtgcgﬁgg&mw b0us6s
gagtagggat 20 <210> 232 <211> 20 ;212> DNA <213> Atrtificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 232
gug%ggéaggt gagtagggat 20 <210> 233 <211> 20 <212> DNA <213>
pchy cigﬁAsequence <220> <223> Single strand DNA oligonucleotide
N> 23Z¢gtggagye gagtagggat 20 <210> 234 <211> 20 <212> DNA
<313> Artificial sequence <220> <223> Single strand DNA
otfjanGtigstie <4850 s128avgittd¢aggc gagtagggat 20 <210> 235 <211>
200<242> DNA <213> Atrtificial sequence

aagtogageg cggaggtgag t 21

<210> 226

<21l> 21

<212» DA

<213> Artificial sequence

<220
<223> Single strand DNA oligomiclectide

<400> 226 .
asgtogagay tggaggogag t 2%

<210> 227

<211> 21

<21l2> DNA

<213> Artificial seguence

<220>
<223> Single strand DNA oligonucieotide

«£00> 227
aagtecgagtg coggaggegayg © =

<21l0= 228

«dli> 21

<212> DNa .

213> Artificial sequence

<220
223> Single strand DNA oligonucleatide

<400> 228
sagttgageg cggaggoegag t 21

<210> 228
<Zlis> 21
<212> DNB
<213> Artificial seguence

<220
<223> Single strand DNA oligonucleotide

<400> 229
apgbegageyg cgyaggogag b 21

<210> 230

<211> 21

<212> DNA

<213» Artificial sequence

<220
<223> ©Single strand DNA coligonucieotide

<400 230 :
agtgtggagy tgagtaggga t 21

| <210> 231
<211> 20



<220> <223> Single strand DNA oliganucleotide <400> 235 gcgtggaggc
gagtagggat 20 <210> 236 <211> 20 <212> DNA <213> Attificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 236
W c’éf@ﬂﬁﬁﬂf‘gagtagggat 20 <gzlo> 237 <211> 20 <212> DNRIS5YI00866
Artificial sequence WO 2005/028674 PCT/IL2004/000866 39 <220>
<223> Jingle strand DNA oligonucleotﬁe <400> 237 gcgcggagge
gagtagogat20-<240:238 <211> 21 <212> DNA <213> Artificial,
segyence <220> <223> Single strand DNA oligonucleotide <400> 238
tgtititg gt tgitg gty PR1LoK@H0388<211> 21 <212> DNA <213> Artificial
seguenega <220> <223> Single strand DNA oligonucleotide <400> 239
tJREtERETORGEget t 21 ¢210> 240 <211> 21 <212> DNA <218> Atrtificial

sequence
<210> 232
«211> 20
<212> DNA
<213> Artificial sequence

<220>
<223> Bingle strand DNA oligonucleotide

<400> 232
gegtggaggt gagtagggat 20

<21l0> 233

<21ll> 20

<212> DNR

«213> Artificial segquence

<220>
«<223> Single strand INA oligonuclectide

<400> 233
gtotggagge gagtagggat 20

<210> 234

<214i> 20

<212>» DNA

<213> aArtificial sequence

<2205 ’
<223> gingle strand DNA cligomuciectide

<400> 234 .
gtgcggaggce gaghbagggat 20

<2i0> 235

<Zi1l> 20

<212 DA

<233> Artificial seguence !

<220>
<223» Single strand DNA oligonucleotide

<4006> 235
gogtggagge gagtagggat ) 20

<210> 236

<211> 20

<212> DNA

<213> Artificial sequence

<Z20>
«223> gSingle strand DNA oligomuclectide

<400> 236
gegoggaggt gagtagggat 20

<2310> 237

<2ii> 2D

«212> DBNa

«213» Artificial sequence



<22D> <223> Single strand DNA oligonucleotide <400> 240 tgtttttggt
tgttggggecg t 21 <210> 241 <211> 21 <212> DNA <213> Artificial

sequence <220> <223> Single strand DNA oligonucleotide <400> 241
“Eargﬂ?g’gﬂt"%ﬁggggcg 121 <210> 242 <211> 21 <212> DNAPEZABA004/000866
Artificial sequence <220> <223> Single strand DNA oligonucleotide

|
<40Q0> 242 gttgttgggg tgttttgtag t 21 310> 243 <211> 21 <212> DNA
<21 3>shrificiatseguencen<2203<223> Single strand DNA
Qligonugjeotide WO 2005/028674 PCT/IL2004/000866 40 <400> 243
geeptyggagRetgtag t 21 <210> 244 <211> 21 <212> DNA <213>
Artificial sequence <220> <223> Single strand DNA oligonucleotide
£A00>2244 gttgttgggg cotittgtag t 21 <210> 245 <211> 21 <212> DNA

<2t3>vAtificial sequence
<213> Artificial seguence

<320
<223> Single strand DA oligonuclectide

<400 238
tgtttttggt tgttgoggtyg t 21

<210> 239

«21ls> 231

<212> DNA

<2%3> Artificial seguence

<220=>
<223> Single strand BNA oligomucleotide

<400> 239
tgtttttggt cgttggoghy t #

«<210> 240

<2il> 21

<212> DNB

<213> Artificial sequence

<220>
<223> BSingle strand DNA oligonucleotide

<£00> 2484 .
tgttbtigot tgttgeggeg t© pan

<210> 241

<21l 21

<212> DNA

<213> Artificizl sequence

<220
<223> Bingle strand DNA oligeonuclestide

<400> 241
togttitiggt cgttggggeg t 21

<210> 242

<211 21

<212> DN&

<213>= Artificiazl seguence

<220
<223> Single strand DNA oligemucleotide

<400> 242
ghtgttogggy tgtbttgtag & 21

<210> 243

<21is 21

<212> DNA

«<213> Artificial segquence

| <220 ‘
«223> BSingle strand DNAE oligonucleotide



<220> <223> Single strand DNA oligonucleotide <400> 245 gtcgttgggg
cgttttgtag t 21 <210> 246 <211> 21 <212> DNA <213> Atrtificial
sequence <220> <223> Single strand DNA oligonucleotide <400> 246
W§tRG¥adtcgggt g 21 <210> 247 <211> 25 <212> DNA ROHH:2004/000866
Artificial sequence <220> <223> Single strand DNA oligonucleotide
<400> 247 ttttagtttt atttggtttt taggt 25 4€210> 248 <211> 25 <212> DNA

gelnz Artificial seguence <220> <223> Single strand DNA ,,
oligonucleotide <400> 248 aaaaaacctt aaccttcaca aaatc 25 <210> 249

BL1>25 <212> DNA <213> Atrtificial sequence <220> <223> Single
sténdDNA oligonucleotide <400> 249 attgtttaag attttagggt tagta 25

<213> Artificial sequencs

<220>
<223> Hingle strand DNA oligonuclectide

«400> 244
gttgttogey cgtittgtag © 21

<210> 245

<21ls> 21

<212> DNA

<213> Artificial sequence

<220
<223> Bingle strand DNA oligonucleotide

<400> 245
gbegttgggg cgtbttgtag © 21

<210» 246

<21ils 23,

<212> DNA

<213> Axbificial segquence

<220 .
<223> Single strand DNA oligomiclectide

<400> 246
tttttgtttg tgagtogggt g 2t

«<210> 247

<21l> 25

<212> DNA

<213> Artificial sequence

<220>
<223> @gingle strand DNA oligomnuclectide

<400> 247
ptitagttit attbtggtttt taggt 25

<21l0> 248

<21l> 25

<212> DNA

<213> BArtificial segquence

<220>
<223> Single strand DNA cligonucleotide

400> 248
aaaaaacett zacctteaca aastc 25

«210> 249

<21lLl> 25

<21l2> DNA

<213> Artificizl seguence

<220 .
<223> Single straud DNA oligonucleotide

. =400> 249 ]
T attgtttaag abtbbtagggt tagta 25



