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TI TLE OF THE | NVENTI ON [ 0001] Oral Fornul ati ons For
Delivery O Catecholic Butanes |ncluding NDGA

w@ivp0saeels CROSS- REFERENCE TO RELATED APPLI CATRP@IMGS2006/002882
[0002] This application clains the benefit of U S
Provi sional Patent Application Kos. 60/647, 495 and
60/ 647, 648, fil ary 27. 2005, whigc
appl 1 cat i orSERECIIEE PROUBE ASRLIRIC A TN nce i n
their entireties. This application is also related to
an I nternational Patent Application filed
simul taneously wi th t hBATKEROUNDP! i cation and
identified as Attorney Docket No. 682714- 10AD,
[Guvi t | ed T'ﬁ@ﬁn‘i’ééleﬁitlh%lﬁoﬁg?rtb% %&Me%dgprgﬁése ]Fk?ﬂlétﬁs kits, etc.

But anes, | ncluding npounds, Into An
fofi spdcoingyr isolafingyhdangrori Bénm&ymgwmﬁpm@@ aetqunchag nmanmn;yelc acid

SRR ] SR (B, s in s

siaghesdtionanisnand net hods for adm nistration of
catechol i ¢ butanes, such as NDGA derivatives, to
ani mal s, such as humans, for treatnent of diseases,

exanpl ' r. .
Ll heal &?y@?@é@i&?ﬂ%@% oo Phath HGEA YR8 is wsed to amplify
a lpe@-s}mie@ﬁh@g@hl o dragireanses nudlfidGdid Laipdeh @Ivblcnlbutl_ﬁm escles of
such as rd| hydr o%k{,I aretic acid have been

denatyring 136 R8e SERPREE a’tlwnédC{\I iHonak pf@ﬂ%‘?iq a| fragment.
OFhM8hsS Iﬁ}éleicmaﬁlﬁt le'éﬂn%ﬁé HurQF of@PIsE eg?@gjiegﬁgg tR5 are

of such conpounds. For exanpl e, or an e

exclodgl fon aemlifidabed (heuddf tases, RﬁR Nﬁ@‘ti\(ﬂhy kelaets or isolates the
manmagy ,car ci no MX- |, i ch ed .

PEE R SOUEP{ Thpist gl e ot el M) aciq peauence.
containing tunors were injected w t h vari ous doses of
NDGA on day 1, in a single intratumor injection. In

(0981 her e%lpmanmmllcaugms(j«aﬁﬂn@enesalPCR i @nplewechtmmmlrfy multiple

oA 55 ol Rl B S
tief sagipldentaaids KeﬁX@HI]%féw%}queb@&Q&be lpli@ie®butit becomes expensive

descri bed the testing of certain derivatives of NDGA
anq ligne conmmang|athep dhFizedre) mpy BEIENoEAUETEL coppideigiion.  Each

%féﬁlgnl?&:: t{&ﬁrfe}:t ar@lfgeg ?@@Fl?es 1&9 cf\?ﬁ ﬁﬁxg&% tks)gt %érlgﬁgﬁﬁe% FRER2%an be

e}tpq'nem/blto rproditch dvl dbtaihonBurter, mntdone‘oaml@zt ieath wéqubnds Nquired a

bot h I.n erivatives of [0006] It would be
Py Egk{ea%lglf{fﬁtlg}} ERCH Y} IPﬁHFCI‘é?F% H! B OVh &xctigh v pssghyiithits own
reRR4Ads were di scovered which would all ow for easier
adm ni stration, especially self-adm nistration w thout
the need for hospitalization. The present invention

i des d rabl e ben BRI EF SU RY T
AT o BG5S PER 58 Prosist bt insopk Qi disiies. 1
a@pblifiempRPELtuémReeit 4 SAglkQeREioN heRe N8 n‘i’l!ltlgk’f( POROMEL vessel

oral formulations of catecholic but anes anaVor

lr@bwﬁwhwamglacwld@é AN 0 @ rUnige] m?yel Sférffot re@dln n;equenger to be
ofAAEE8 P S Tou B SRS BaBh ol UBBERYLF Dores -

e.8NAAEP, OUEP,08GTREabdETPS té Depdhamiddey falr supleidalibs rd&ctions.
above that are safe and have few adverse side effects

Thredt bt ssraiedtosdibledo sinpkiangously ampdiin furdipdmer squoowgs in a
[ e CL Sy
siphle S aRL AL i 1ahe A7 SRS hib0: BERALES, Honevpn, sl
reguresTencualskyofl masemdbt eachesefjughcofio bt ahipliifiey and @lﬁ)elé)t]ore the
It is another one of the objects to provide for
formul ati ons as one or nore of the foregoing that have
a coommercially reasonable half-life in circulation
upon adm nistration to aninmgls. [0011] In accordance
to the foregoing one or nore objects of the invention,
there is provided enbodi nents of the present invention
as exenpllfled belomr [0012] A conp03|t|on for ora

o, a o o .
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xant hum gum) and in the absence of at |east one of

gl ycerine or glycine, when the water-soluble organic
walosesie2d s pol yet hyl ene gl ycol, the pol yet hyl BEIEUS2006/002882

glycol is present in the absence of ascorbic acid or

cosft yf ah@mlmﬁdnm(wt otarbneroporiqna) to fhel ngaeher t¢fesequences to be

M) A s e

HalyatRyhares Bhychd afPidsd. (Hgr examptd, asl @iy dnotype)anaindividual
ionic, non-ionic or anphipathi¢ surfactant rovi ded
fnbishpro ppaciss T8 CIEIHICRR0M OF oW Jhp isaugs Pgé?f&‘ﬁ{lces Thus,
ntlgh t%gglra{e 19{1ﬁ1(p dﬁg&rﬁ(ﬁﬂ'%@#loﬂs n\@é’c %@% %%dec%dt f@:\?}&%‘?}n @SePlvith the
eﬂﬁmemey gamd biatught loypnnilhpﬂm«aBCHNwtﬂMdzesmﬁoam bedvane very costly and
wat er-insoluble lipid is castor oil, the castor oil is
IPReSUTIRE- t he absence of beeswax or carnuba wax; and

a conbination of any of the carriers (a) - (e). [0013]

A nethod of treatnent of a disease in a subject

[0O0RIr i si ngThe dl).mpmogmmnﬁg prrésents oappaticilany ofomex sample for
i nven i N st er.i

GPUFRy FarPRES 40 EPUR POHERErFT i *CRifObRT] ghOt eight milton

GRABI Na&Sotadt ?Efyﬂﬁﬁﬁh&@m@'@}l% ofOt Res@dpbdimately 250,000 are
phar maceut i cal %r edient.[0 14 A kit for treatnent

telieeeddneresssey C:Q)ﬁ:ﬁ ginAgyPe tia la@wﬁb@ t Torrapfurg nﬁowaé@@rfpl this

S B B Sy BB, . s

mmlysenﬁsa winkficagt phaetidadbuadlé ng wilickingethe dhsrapéypici mrtential
of the invention, will be better understood when read
fepenglyichisted BRMAPPIRE (eSS RRBRIE®OR ngs. For t he

purpose of illustrating the invention, there are shown

in the drawi ngs enbodi nents which are presently

[ooedler r ed. Miote sffioiehtteblenigmdefvs tsolating lvoweleegimg mhkiple feguences

| nvention i s, not I|m edt t he CIS arra

a aws A pannte sl Grigid o o Fphesfary AYARG '}EB’IS

[0017] Fig. 1 conprises Figs. A and IB and depl cts

the results of cell proliferation assays conducted for
the C-33A cell line and SHMMARYcell |ine after M4N
treatment. Fig. IAis a graphical representation of

the ratio of nunber of cells present after MN

fo0eAt ment oNeprebdift imkeaRer pivideslahdpaiese Réchinfyukfer isolating or
absence O M N treatnment, where MAN was provided in

whsting smvlélpiﬂ ﬁ@luﬁh@ﬁn foore mgclgl awdi semplpMgoemploying multiple

%rﬁ%ﬁm zon 2 p; %gb i @oé‘;r‘? ]?Jsdﬂgﬁ e@n%allgptglgﬁsea%ﬁo!f %Hcl?fprobes)

]Ea[cﬁaﬁd‘lmionop@betlm zﬂh&ﬁdp.&lhc@fthacteisl sorpplesentaryi o tahanique target

absence, OF MAN treat nent, vvher e MAN was gr QVi d%%i i n

sefvive ShataPgy hg Preseithin thavamp g anday Gonsiderapoty- €8y pragnple. cach
% f th

{egé’ﬁpﬂy# Hb%&qéls Q§£1g18§%51 R%rkl)agueinggr aphrli:c'(l:%es ne or more of the

$XPs esdrid akhaypofn cehhiswe ddtthodssithsievdnsiobatied spigle-stranded

erc ntaeof ead I 3A cells. and La .

G4 Erpieh outleaeaeo) S%‘?Cg‘gam 3 gl ?fgﬁybt'ﬁlze with sample
&QR&GRRL ‘h@@l'n% Nie ﬁﬁlg% Mrb&l sRquidveel §;J:ebﬂied2§) (e #f Eﬂiﬁhﬁém@ﬁtary to)
or in a formulation (Fig
the reckaatiptpirales sagaenassl fSreQmmemom tig0 satnwle[td)@)tl@q npf gnneal or

SR B eSO b e ath e G08  W¥og edlei by an

Apiloptidé teahhigiie.OrTRE baghy ﬁq&éﬂcﬁb lcay tih e Sédtioloepr BGide a mixture
glgkg dose of MAN in different |iquid solubilizi

n
pletpddprgrosedesacepivanels cq Reaserl @ mpedeifng tb&sapph%ag@ﬁtat hand.

at a concentration of about 60 ng/niL in all the

carriers. The carriers include: (a) HP-b-CD (500

ng/ mL) + HPMC (5 ng/nm); (b) 2HP- b- CD (500 ng/nL) + CMC

(5 nmg/nL); (c) TPGS (200 ng/nL); (d) TPGS (100 ng/ni)

+ PEG 400 (50%v/v); (e) Tween(r) 20; (f) PEG 400 (50%

v/ V) + Tvveen(r) 20 (50%v/v) (g) PEG 400 (33%v/v) +

— ~NSNA 7 NN A
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8 hr, 12 hr, 24 hr and 36 hr after oral adm nistration

of a single 100 ng/kg dose. Fig. 5Ais on a
woomslgsgas i t hmic scale. Fig. 5B is on a | ogariRemisg2006/002882

scal e. {0022 Fi 6 conprises Figs. 6A and 6B and is

Eor graippiectile m@gﬁpg@émtapwnceﬁfmab@wqwm@@d wfth g niclsi acadjarray

L T L o P S

24 hr and 36 hr after oral administration of a single

100 ng/ kg dose. Fig. 6Ais on a non-lo arlthn1c scal e.
[ﬁpgsl 6B i sOmhamerigjdhe twptiongugyides ¢ d ¢fj sglecting or isolating
GIPLLIER 5ifSse ;éa‘lcé'sn‘ﬁo Elélé ARidIEARNECA e method may be
répresentation GF'Ser im 1 eve various
aharaciegived &y tharfolosingorqenice affi apnsatlbys n@[) echeaghe nddgis acid

I?égn%:n[t{seﬁgnh 1tessgl%pi5ﬁ, I?l;)rﬁtrll%lg{ywpltgg tng{;l’egrz%ﬂri]é ’fraéc‘;m%%fs ?c) herxposing
R a?nghﬁec{ #hd1010 Rfd RaShdil @ af PediDAtcEt 0060, H S ReastTMRut 5000, or
abbréviations of the carrier used, concentration of
N legbbiahpwtt 0,800 daamcianeleqmonqaob@nmoa sitse leactiph enedlum under
admi ni stration s that. fa
SBOLR R el B RS YeoR vt E0eioe” bl e T B
MeRkid fdartdsithe tﬁ@tadlé O })Emeﬁﬁﬂafcem%%ﬁechbﬁ Eﬁﬁieél @y rénoving
Iogarlthn1c scale. [0024 . 8 conprises
the g figh dvickeia agidaphgraeits thad rase ant atrpeely droua rtGrﬁhe selection
| Nar i
EYEL Pl P AL B RS B o e s
Bobeshr In thid Imetliocﬁ ihis wlebtooddthat theSsdﬁdSqtloixaarbbes ﬁﬁ/ehsrequences
24 hr and 36 hr after_oral admnistrati a S|qg
PN R4 DeFPY @omﬂ?eleaw b HgRen e ﬁ%ldééﬂ‘ﬂfil fs. Thus,
e C t BAiRfkt nucleic acid
2 fs RO AR AC0F, AV SORP: Shd, B0l e
aetmdncéﬁst ®hle anethed ecffeetdvaly eselbeesst os hiswateis nthiei targ®Baucleic acid
| . 8A presents the data on a non-logarithm c scale.
NC®B presents the data on a logarithnmic scale.
DETAILED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS
[ 0025] The present invention provides for novel
leeﬂﬁjosu ti obes nkithasl ary ermtdiods ffrther tapseatioanel eharacterizing the
ase iIferative disea es. such
BeRICTS L Bl ISR BR KBl R R PRy R B o
Thy Bfe lenfodinie®, Ithis ebédoadplisiesdv @ySa]ﬁﬂijﬂhgmﬂél seasesuddic acid
neurodegeneratlve di sorders |nclud|ng wi t hout
sepvances foonnugaic meidrpayei Trefacitalp dusdbe pracessiaaay alsg (1) amplify
a 4 14 n I
P BT 1l SERSRecL IR 9181 PR BB e e i
Rqudrcds prrbil ¥, cohB\z’tlng'lﬁi‘v!m \lvﬁi\/lheﬁﬁl‘dleld/acnd Gedaly a-Azosidéng to another

ad novi r us, pa VOVi r us, virus or others. The
Bat }W&ﬁ% . 8¢ petbof é@gﬁer SragmETs |t Brgd Sueletsrsid fragments

ﬁﬁ&%o QH ggﬁcgﬁﬁqg%ﬁﬁh niy.of diseases, including

prol i rat | seases suc as cancer and psori asi s,
hyperten3|on obe3|ty, type I or type Il diabetes,

ral ne ous stem ases or neur ode nerat
P laees s GHIRNGE 1P SRRATEi AR e sample'(Gperation
@)Z hgd TRdser t@' ﬁ%@ﬁﬁ ﬁ%ﬂm afd oPhi §74 ahe rs%lucﬁl% %bﬁﬁ)bﬁate for the

ar ki nson' s di sease, ntia, stroke, and
refaindemaf Greypraceseads, ong reefmtiir@marﬂl agmeytiosi produces nucleic acid

SAEReo i, B S A0 R e et p a8 Wi, B0t Base pairs
186 aﬂdﬁ%@f@ﬁﬂlﬁ Rbut\I00 Ubise( pdT[EL\ﬁo} soiyd eB@@ | the G@mentation

virus erpes sinplex viruses ("HSV

prepeaes tﬂilgleB w@ Gragireps\raying pp fveiage Bierthay; aflwsgeastmnc’ on a
Vari cel | a-zoster, adenovirus, parvovirus, Jakob
Creutzfeldt virus ("JC virus"”) or others. [0026] The
present invention provides f8r novel conposi tions
cont ai ni ng the catecholic butanes includi ng NDGA
conpounds, such as NDGA derivatives, for exanple M N,

t hat are dlssolved |n certaln pharnaceutlcally

T o o o o a o, I T
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nonool eate), an esterified fatty acid or a reaction
product between et hyl ene oxide and castor oil in a
worpdoansssas i 0 of 35: 1, commercially avail abl e aBCT/US2006/002882
Crenophor(r) EL; (d) a nodified cellulose, such as
metdartaycdtiont Hedey frEgnntatiynd rloyxgmg caiey aVﬁéiaHS?‘P ekt Phnggenon
(" HPMZ! nmet hyl. cel |l ul ose. (' M r . o
ottt BeR) SpbieRrip Gty 15 frblichialn 88 Bictod iy o stages
ore R 1o SiCile BtheRaMEamplifica®én @pbatior@)).si on, for _
exanple Intralipid(r). Preferably, when PGis used, it
is used in the absence of white petrolatum in the
ence : L0 atusin@asir
OBRE° o ° o Pl AR A orh B LRGP B IR on
subs@flialiyt allsofigkd ruelddecabdmprenst pasloosdity dled dragmentation
BHT; when a non-ionic surfactapt iﬁ uged., it i Sl'lis?ldw’thout
operatice(2db SEIFCRIOBFSS YHAY REflegightd SndRHEN Brscgipiied Wi
SO | LidnedsStol: NgR)r RkaRERS WRXpretess AidiLiRolve
pl\%gf((ﬁl?groblg%e Pllrllltngfns:focia E%%glﬁ%%ﬁ?ﬁof t1 heali g%’e nt ix%n, est hem
ateehpgunadsthiet & theamds df swotuckc avid diagmshise dl tnaflaptors include
diJuted in different carriers to forman oral Liauid,:
RSO ORI ST 0, 0 ROt G A Bt i the
PERIRYIFicalith. ONheASRCLEpOEs Kdve (RITRMEY sBaNEncet dievinetheataptors
active pharnmaceutical ingredient ("APl") conpounds are
cathpswsl vy d feva didierent sagueisied BERHAE 08| en Vs pEImea ety are

PEG, 300, PEG 400 or P 0 rate.
52,3005 P SR B 04 B o
aGPIROMN 8 cneke ihAvinkahe iadgnbre trithoutaregmdi thi thd specific sequences
cyclodextrin, such as HP- b-CD or SBE- b-gD. Jéln 0y.et doubl
emhodipéin dh Gagmenis. Ipmeps‘péggﬁteng@gﬁggﬁd 1e3daptors are double-
Stf%lrdﬁ‘g I Sgﬂtl%%ge%%{ha%n?f#gl c %ﬁggiéﬂ c%lr%p%ﬂﬁ{é&g nltiué) HP- b?nC(:)D: erI Sf?.em °
cbbdinien g theeaapirniante, ant duditoaaipluciis: ieryeich apPER primers in the
di ssolved jn a nodified cel]ul ose.such as H [
Seeequant grepliBerSoRePeESBd bt _,emfbﬁémi&%lﬁ’p%?&hed E%B?t% adiptors
1i3h€ ! éaiﬁﬁé/ efh o AnRNOYINBE. GRFRERAL BN sd1afion! | sBFieOfd provide the
cont ai ni ig botth a nodified cyclodextrin and nodifi ed
seiskhudndg @cededphinass. f or exanpl e, HP-b-CD and HPMC or
HP-b- CD and CMC. [0028] In yet another enbodi nent, the
conmpounds herein are dissolved in ionic, non-ionic or
(@R pat hine 5 SHEARCEABS EmSHE lam?ﬁﬁ&wmné kdcoriblisHyeesifg PCR on
y

80, "TPGS or an esterified f at acid. For exanple, the |
spbrstintly b rof dhenoiecldiancidelratineanti Rreduged froadhe faspRs nugjeic acids

T 20 al ' ' g . ] ]
e BT R E A
Thi thBsdiREROGIRAploy heripte S@ning aherpauadsquenee as those used to

di ssolved in a water-insoluble |ipjd such as a_wax,
amplitemaisionid Fasmentaiipl peraion AP ppe B3t mgicadof SXeess double-

| t < . d .
ST b eRieREd e SO AR R AP el RARNEL i e

oil with Tween(r) 20 and PEG 400, or peppermnt oil
with PEG 400, or_p

.peppermnt oil with T ner). 20 r
[BYer mi il deSSHitEA PedasepBRlcs APBBRYP Toft Lo oaglecton probes
o r @dyd. NTbRE h,
%J’Q%ﬁjhoég ﬂgﬁgbg]?’%o@%i Iﬁ% E%M@?%%?WI ed: PEG & o
the sPEGiaDPrabes dvintameyche shigle ubrs dpuhle-suangded) dird to p solid

f PEG 400 in the f j les: T
By bl A58 14 PSP QURERCT AR SISy gl
0]

S
t*re[z'g]n{ejﬁ% f W&Q&F&%eﬁmﬁﬁl SsproaRd 1 Relectidd probishmag wotmitially
T, olive oil, soybean oil, mneral oil or glycerol,
qvatacted veithteiamplifigd auclgigcst freemenis @P§¥at1l°ﬁé°)g &SP dpe Ipked to
oil or sesame oil in the foregoing exanples. [0031]
Further, heating may be applied, for exanple, heating

to a tenperature of about 308C to about 900C, in the
course of formulating any of these conpositions to

achi eve dissolution of the conpounds herein or to

obtain an evenly distributed suspension of the present

o F A/
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added to produce a waxy solid conposition. [0035] In
as yet a further enbodi nent of the invention, the
W@ vposssels herein are solubilized in nodified PCT/US2006/002882
cellul oses such as EC. The nodified cellul oses such as
thee bylid atéjsu@ﬂeogégt leash atﬂ@lb@ﬁﬂqﬁtﬂ@@s&lwt@nhﬁﬁzﬁs willgpeopmmpealed to the

a%{pg@-reaglgw aé:} 5036% Pe Ilelb i Sgtéégﬁ S(sf tbdo(;a all“g(%a%llitate linking

thd16:1§Ut A Rdbes CNMR WO subkiete\ i Sioliel aRlylibtiadd mpidis that tightly
include, for exanple, oils as well as m xed fat
@Fﬁﬂosth@ﬁoﬂﬁtibéﬁﬁt?l ons such as Intralipid(r) (Pharmacia
& Upj ohn, now Pfizer), used as per the manufacturer's
reconnendation. For exanple, adult dosage is
[Oeb-t:]mrendéfb femdye th@hn@idﬁe@dhciglc%cgl Ghgmhants kigatlemelyot strongly
ht / 20 ni, 7 ni/ kg of .
lqup A0i edfqggctlfg(yeroéﬁ%qtﬁld ggncreeggtegir?%y ﬁound to the solid
LiBdifad) rbesd A%y iRvAI9E kst s e adREaERo kBmdvOMR WHbound or
SpurFﬁh gigfnyeganﬁ%1 v 10Qy, puglfled egg %ﬁogpﬁollpld
Wk baindcmcddic acidyfdramst 2 Iig pnavapoadio this mp‘evdwso%posmz the

5. ad 1,000 . pH.is adjusted with
S‘ggg ﬁtlﬁsélﬁ%rt% Sﬁgb‘&lg‘nééﬁqcﬁgi@ﬁs 1 a\%\gﬁl}O\’f&%ﬂiagmaé%ﬁ%lei ﬁmphﬁed
nhcfiR0 Ad Mﬂeﬁtse%oﬁpym&ﬁ 8d1kct80 pehbePUSUENR EshrE8lg, annealed

phos hO|IF ds 12 g, glycerol anhydrous 22 g, water fo
anjliftsdingalet. asid ﬁaglmelu@mmcont@m pre eidpnorst remaiablgs %eﬂw the

tg%ﬁ{ %ﬁﬁgnece% 1(_1L QIH %t% rﬁr_r%é%u ot % Ml Ol?/ r@le;rﬁénéﬁwé é%y %9 tfte selection

mokdsf i ed egg phosphol i pi ds 12 g, gI ycer ol anhydr ous
16.7 g water for injection q.s. ad 1,000 nmL. pHis
adjusted wi t h sodi um hydroxi de to pH approxinately

These | 1 t lat
cont roll edA rsﬁ%t?ﬂaéﬁ%%ﬁeﬁ 8 ?3&8139%@0?51887 ﬁglh ¥ ec Or isolate
theushndw efdistife0 rfetlsaqueney al 3 smglep‘e&p@nl mqhtulne TIF dhs end the

formul atj.ons, the co ound rein are fi.rs

SRR T i Y SRLG NG AR pr B e g aetection aiobes -
Qéﬁlca%oﬁpmj%ﬁﬁtab@tﬁsl 095udH &lb%ﬁo§%ﬁ)‘%i ' Wthupﬂﬁ f:’alﬁl?@ significant

formul ations are not desirab hst ab

ddyamtageatdvensuitipdeuBaR| q,anfst;tlr’neofpg'lszteélwhenelsptgeqnlp atfaw dbousand

ol SRR S S0 S ARLF Rl LR 0, sone

QR0BL 0006100 off 1(1000d500. An optinmal solid for nmul at i on
appears snoot h, honogenous, and has a small nelting

tenperature range. In general, the proportions of
[ﬁgfé]glx g%f A 10%1&”&%*’);0? Ftéﬁeeftlve?tﬁopﬁgrtélag o thlg%sﬁérﬁﬁlo&l'ntg% single

RSB iyl ahpdivieatione Suehmmthédsanayt BOChanmtidc®3he followmg
Hence, in general, for the liquid forrrultﬁtlons of the

RCERORE: (Jahmtwps A a@h@%ﬁ%}uﬁn%t@sthﬁ@w {56 |t%tc6feang*dwl-tar°et
f
ARIYE g%%%mngpﬁ ifile &t%ggga%g@ngggg lyiflle 2failbction to
aniyp1efy ttioe @irges ahd/pont- taege(\l?tagmehtspwheﬂaeﬂm pttgmefl’ i‘ﬁquence is necessary
exci pients should al so be. co th ea t her .
ﬁ@aﬁgﬁ desntersst apd BongHTee Zgnaniy {’tsr@ﬁwfea&ﬁn%ﬁtﬂ B dShaturation
Sabls aﬁ%t%' ?2 cotﬁh@cﬂ%ﬁﬁé Qﬂpﬁﬁecﬁf&ge‘f" hinofa3 et ﬂa@ments with a
gener al , e solid fornmul ati ons of the present
plnméam ofmzlectlhte pobes pluraritasecuslad ustﬂﬁrLdOGdlélbsmthaepgme annealing
vents.of t clu and naon
O G Bharo B8, A, e Jo 6P i i AT £ RBLS Pl Sioagipe he
ﬁdalpzmhe@l%d hgide pagenganscaldl hexidts&, nitdlkie Naddd Sfragments from the
undesirabl e, the excipients should be conpati ble with

waecditmaet Budricasit fppagnts opiich aradwAd HE rietk seleniion probes,
solid, even in the absence of the API. [0039] The

present invention also provides for "placebo"
formul ati ons which parall el ©he fornmul ati ons

contai ning the APl and yet do not contain the API.

These pl acebo fornul ati ons are useful for determning
conpatlblllty of the dlfferent conponents or

- Y ~IN A —r
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et hyl ene or substituted ethylene dioxy. [0044]
"Unsubstituted or substituted am no acid reside or
W@ a0ob/08dse3 eof in reference to one of the - R gP@Upszol)ﬂoozssz

Formula | or Formula Il as used herein neans an_ am.n
thambgi solecting titsstargetmpeleianacib fiaemenisi tAs oAl fheggethpd dS%C“bed

i
s B i SRUP TR CBPoS e icEs O RATnl Ry 3 sBUBREK f the
taffet HHOSTc] dolit @EbnadTitd) OPrafel ably,nkid udi@ﬁorb;&tluerﬁe namphsamat sequence
to: al ani ne, arginine, asparagine,

ofclye:,twpm @bo@ hﬁt @Hf?a‘ﬂ% basg RAERiPNENS| Oﬁés Pﬁ?sgleﬁ ighj rgess to the
[ hi
URB Rt S e ra® BB TP KPR excees, - ophan,
tyr03|ne vallne 5- hydroxyl ysi ne, 4- Irydroxyprollne

t hhr &XIN?remqqu}tl{)] 15]1;:'1? !chgl Qiﬁgtgg P%%E% 1y dl chulee dtranded nucleic

acg% cé)lﬁe%%g |Iﬂ1ﬁ1§ h%vé"%héj blu?ﬁ" e8PhAS Wk "h@n-blunt (stlcky) end. In this
reonl phosphot yrosi n I ni ne,

e,
erNbaheteyt lthesblogt, enamnayalw We-foli at@@hlyllentste blsq mdgtog dheammciic acid

aci d, any,.of t egai
ragpiaroSuit oBlafinel 4 BFpLeRARR dupitily AR funcey e
3§ rb%' désﬂoﬁéﬂ iesc anbvhihbh € that BNy Rbin@Rddentdry td@saf. t Further to
such for exanple, Tris, phosphate, imdazol g,

pisivestr b@if’rhg@tlon[ oD 4daptarsy enerstend efs thes adepiir B2y ok & énmety
n-tQ qyisel :

ok BT £ s AL Al S hbabe o

encapsulatlng material or fornulatlon aUX|I|ary of any

conventi onal %ﬁ@? and enconpasses al

[ 8honent Stiranpther e 64 s BRSNS AP  Bd o5elpyyion probes
h§§ MRe Eﬁﬂﬁdlﬁlﬂ!ﬁods [sBRHAR tare D GuERICT A& fﬂ%\‘ne‘ﬁ%ﬂ H8hN non-target
Additional agent such as wetting or emulsi

nageiotasid ﬁ):ligm)d:ﬂtsb WSiick pirot seyemay e cmiﬂaeuenmi @rfpﬁo‘ﬁs :dachaving at

legtgtdgbgituli;r;l i%)élp dcggiﬁqosornﬁ&ig)a 15%%cé\éé1§§t9q§1e%é2§s;1%$ éo[né\ﬁa@ jmedlum
a%«g@r%ueﬁgajeincea@i LNk dRENMSLRCHSH BldbeiBAPSwaert AR Wotardf 1000

wherein Rl and R2 each independently
baﬁppa'smin dength. aln| mwepmbbﬁlment,aeacbv\@ﬂecaémPfOléﬁw has a sequence

CP@B glfﬁ%?%ﬁ cﬁlﬁgﬁgl&g ge{t L?F(él(lfl (f‘ncl}l%cp ?g Pqu} lley dlstlnct Sé\IP all

58RI BUE HolsablorhdengakitaiR emBddRPentRbeack (ﬂlstnRt P@axgatd sdguence
each |ndepen en%&% represents -, Hor a | ower alky

cam@nsas oﬂg oz é éﬁc‘?fh?lnélélbé%@ﬁfsla faﬁlé&rl%g@hﬁaggetHsequence
K | {athedarget
et UG A Hord S LLP U e B e s
s€juenbds doniprizel palyent SHFY Mpnsletod@m drenpriseytwber anraSkyene
di oxy. [0048] A "cyclodextrin" as used herein nmeans an
unnmodi fied cyclodextrin or a nodified cyclodextrin,
i ncl u emlengxegqh l'efbt ded. Th

[@%’Jm . degﬁél s‘reﬂetcﬁmpgtoblgé éﬂé(a?r?%énagﬁ? dany DO é rande ey

iy chopiepired by vadntaieohmguasodel be qtqcr;fmsP@Reﬁ@tlonS slishset may

as HP-b-CD cl.od xtrln has 4
iguds RSO a,m?@? gt oo b gt Beréer Bouf 10° and
1bg'd9§£ﬁ1'c99'aéétfohq:)ro1§éégiﬁras modP shRifidceR, SIHOEdrialn bnBBGinRals, the
sugar, and O to 24 primary substitutions are therefore
splessorbprebepare mmnm@m beiwicomebant 80 @ad 2P basg pairs in length.
substitutions connected directly to the cyclodextrin
ring). The nodified or unnodified cyclodextrins used

in the present invention may have any appropriate

nunber and | ocation of primary substitutions or other

nodi fications. [0049] A "derivative" of NDGA as used
herei n neans an "NDGA derivative" (see below). [0050]

The term "di sease” as used herein includes al

di seases, conditions, |nfectpons syndrones or

di sorders for which the appllcatlon of the present
conposition produces a therapeutic effect. Such

dlsease |ncludes for exanple mnthout I|n1tat|on
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[0052] "Lower acyl" as used herein nmeans C - C acyl,
preferably, ClL - C3 acyl. [0053] "Lower al kyl" as used

W¢1&006A0886means Cl - C alkyl, preferably, Cl1 - QBCHUE2006/002882

{0954] "MAN' qr "tetra- (}maf&é1| NDGA" as used herein
002Q)n" NDGAlne Firthst ppBodimeip e#fl of the disingiselagting grobes contains

1&)?%9 ertgg th@ gag&{b?‘gggiﬁ/ sc{&%g cee(sjl?lpa,tt %%mﬁ&ﬁ 3{11%@29 tcRgt solid

ambetdatheAe ian er@apis, the aalidty haydetthatin aotteptansgiimne or

nore nodifications to the cellul ose nol ecul e and

i ncl udes, for exanple EC, HPMC, CMC and MC. [0056]

[ObREFA" as Aﬁ@t@leﬁ%ﬁeb{‘ oF@l@J‘%nféﬁﬁ@H gﬁ‘@kﬁ@&uﬁ'léf §&4 §e1@&ing target
and 'has the foll ow ng fornul a: compound

rislais edd fregmients ficmm somangﬁtyﬁudpwcﬁ@ld ﬁ@gmws; ySubdAt includes (i) a

BBy piftes & BN GedipdvEralh aheafibt R LYGT ot PO N 5.000

ND@ 0 dadistifct Sefeofioh hidbed ik eémmanédmﬁ;Sand?fiﬁ AsflidRubstrate
each independently represents -OH a |ower al koxy, a

hasyrer @ suyiRes jeatwge Tan bindingowitht the aroisly embibe iselgetiad probes and

t
@Eﬂ Bg f?c?ﬁt%%cf%}n%%ﬂlg&@b@% tggga%ti 3%8 encfrfﬁi%rsgglg glsl@g%{a{e As
an tkadiple thewselid aliksylate mhyéltﬂdenthRJform Rif Headdl 6FariigerRihé selection
are not si | t aneousl y us, the term i ncl udes, a

RIBPRSTOMGIIC HAE 2 r’émétyﬁ%thI‘tétteé’amHlé% fovthe sold SosiEeAYiadhfchirface
tr t r

1%|§t_u¥eei "I‘n Q'OIH% @é/se% I\/Ql @%\l\b 12%5‘1“) rrglrs]% _1&10196@ ﬁ}rlﬂiérs NI ‘Rél%&@ase for

amplefymgtthv ehgllplcaacmgmetts v #tiae akmyncﬁedeaa uumpamrm;d comprising

one r _nore e hydragen. t hydr oxyl or

ke GrudbueBhtides et LHEP PR i ten b Y or
exanpl e where R14, R15, R 6 and R17 each |ndependently
represents a Iomer al koxy, a lower acyloxy, or an
882Ho aci dinor seasifin pmbedisieninehibeanyention, Swl comlele e@ﬁuence of
3‘1” Eatllon% %&Vﬁl\é@g%&?gghéatl geﬁl% egce%!é%[ 'rP%n S ognalg)aéogma% §Jze Hom a
@namal @) aadiag pbiend] acmpwm odRl dnds &lthe fiRkMcAR G Rdeathallow
|nde endently represents -OCH 3 or -O&C—O CHor a

Rlifisation ml%ldor&rwwaera@n ¥ single iner sefe ld)agmplifying the fragments,
(g?]gkngi%ﬁghg{ %.t‘ﬁ’)ﬁ'ﬁ%%uﬁ e%@ th?%lgctﬁcﬁ %’0% cc'c}ﬁ(f erﬁéntmy to

n eac epen 'y "represen

dequmcesahkSlNP 16@1’{10&9( afiplteest-(Gd pﬁobdfs edﬁlthﬁ@lrﬁm t[)IO«Glﬁ&fl mAR:culm

ere rcent, ercenta or ynbol "%
HFFSH’@E@ I edHfation tp res B soeHD. (st hefamgot% elepiion probes
| e f ot
(@(%I 3 Et%hg \%gﬂg})eg@cﬁﬁﬂl it ore]ﬂ@%t%ﬂaseag&g%) ® a sBﬁd %\A;%a% (87 &381hg the
anvbstg%tit fomgmene ufibwuny apd loostlyrelind gcmmn@ Wagments(7) separatmg the

i ndi.cated Wi th respect artlcul
o BB ot B a B RHEN St FORe Nh PO 170 SHECHKR PRRbes by
FeapRefioh] @) aniplifSing dhd §dscont gén)éﬁﬁ@ HAbme At sBipSpriBts I@l@at have
gr esent I n an anbunt of up to 100% as indi cated, which

® &M euclmtm sedecnches foss Bt werst ermpleyedin, the freiti alregulification

pqgclzﬁ) e,l (92 fﬁqgléentm 1de a%ia};h {eﬁaﬁ‘c'%g%}gé grntt?agrﬁlg%%reiietl%entt ?Hpmpnate

fotl Hbﬂ[noafvltmgh@lcﬂfaﬁ‘éﬁ,mm (00) leyberiZidd theMdpetOlo tﬂi%éﬂjbrobes on
resent, where the %or or ng/g or ng/nlL is base

the BUGRABERY (OFPARPE dicacnemer i er present in the

conmposi tion. Certain types of carriers may be present

in conbination to nake up 100% of the carrier. [0060]

[8023har macEhse aad lojheadepptabicadantdges Of de preedt westion will

taxic t pi ent s t t he dosages a

ket P 8%tﬁ§%619wﬁ% rrs%cecteﬁlbeaﬁswees\ﬁfwas%er
ingredients of the formulation. For exanple, the

carrier for a formulation cozt ai ni ng the present

catechol i c butane, NDGA conpounds or NDGA derivati ves
preferably does not include oxidizing agents and ot her
conmpounds that are known to be del eterious to such. A
phar maceutl cal 'y accept abl e carrl er conprl ses a

oy S




10

15

25

30

[0062] The term "solubilizing agent" as used herein
means a conposition in which one or nore of the
W@ 2106088823 ¢ but anes or NDGA conpounds, such asPCIDGE2006/002882
derivatives, dissolves. A solubilizing agent may al so
be a carri eBREEFDBSGRIBTEON QB IHE MFe carrier.
[0063] The ternms "subject,” "host," and "patient," are
used i nterchangeably herein to refer to an ani nal
[(0PeiNg trepffft WM fshatiiecdss ef@ntchanniepditingonsspecific method for
including, but not |imted tq, simans, humans, ,
isplafing elerget awcleiss acisly sparescesh H9thds SapBlec ith AScodgpdseith an
capr.ines. . mk I farm ani mal s, mamal i an sport
mﬁﬁ@ﬁgfﬁﬁﬁgﬁgqg%hha’ian pets. [0064] A "substantially
purified" conmpound in reference to the catecholic
but anes or. NDGA derjvatjives as.used herein is one that .
(Q035E et abienies i Pk i ghecramariS Sent Bapmeaflifphd Rloteic
gt li4 -aNPEASC OFRO WIGShieh dkXath defakpedtsey@Sice of
a%@é%%@%ﬁ?@é@g#&mﬁgﬁPNDG& %gﬁegﬁals"). By subsﬁfﬁtiglly
irftere’. i S nmeant at | east about 50% free of non- NDGA
materials, preferably at |east about 70% nore
preferably at |east about 80% even nore preferably at
[deR8pt aboF%guWA depidtsshé bhgri®ite oPFigher B hythaidaptesssdttached to
about 95% free of non-NDGA materials. [0065] As used
theends of the fegmentsdo Tacilitate sabredquent empHisHEYY: and t he
like, refer to obtaining a desired pharmnacol ogic
and/ or physiologic effect. The effect may be
[on29phy! acFigard BBtdsgEmalaticapieiat v latipaproasd for attaching a
preventing a condition or disease or gé: t om t her eof
daﬁﬂsﬁ-é‘ii‘alﬁﬁg apaptemeradpeiieng of A nﬂ@?ﬁ@%‘# %@é}tt ial or
conplete cure for a condition or disease and/or
adverse effect attributable to thecondition or
[@028pase. Flueateshows ah alapiobjstuttucovmerghich dgrlunt ends of the
exanpl e, any treatnent. of a disease in a nal .
GNP L TR O T AR P O G BGOP R PR frereby
I 5€ romoccurring in a subject who may be
p%?%ﬁ%%gggégoéo the di sease but has not yet been
di agnosed as having it; (b) inhibiting the disease
devel opi n r..progressing,. such t [
(ERT SomekeReC a8 PP RACHR s B PR b e
sBRR] Wk althdhed bhsHteisS6 asRovesddaptonsequbmtes & aonal wick positions in a
causi ng regression or rem ssion of the disease. [0066]
deeblerstranded spredent i nvention is further described, it
is to be understood that this inventionis not limted
to particular enbodi nents described, as such may, of
[6630]S€e, VFigure HA depicdd s metlianbi winidesseamn difiaiget seguences can
term nol ogy used herein is for the purpose of
b@@émﬁlsh@‘yﬁé‘?‘%ghdﬁle Qf slertiBiPE™MSEs only, and is not
intended to be Iimting, since the scope of the
present invention will be limted only by the appended
[0031]ns. [ GOgit} 4Bhizpectathe angiuro of FiguoedAiagteptreatingaito depature
| s.understood that each intervenin valﬁgﬁ Lo the. o hindine
the dtHalofedprRees A BFD CRETFGWEFTY PRI ORFBIOLS ffmotng &
RSB X tin Sk &fhhdedd kQAEAIRS pRIBE il SEnglB_EWRRA tdiget URREC acid
and lowef limt of that range and any other stated or
fraghentseni ng value in that stated range, is enconpassed
within the invention. The upper and lower limts of
these small er ranges may i ndependently be included in
[obs2)smal | efigiangeRgraanthatiaBy dbsiosanoosiassied twiat dolid substrate
t he i nvention, subject to any specifically excluded
dfidenbleistranded msickei @RPiIdLGPGEINID selectiondrehest ed r ange
i ncl udes one or both of the Iimts, ranges excl uding
either or both of those inclgded limts are also
included in the invention. [0068] It nust be noted
that as used herein, the singular forns "a", "an", and
"the" include plural referents unless the context
clearly dictates otherw se. Thus, for exanple,

Y oy

o Y
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to be independently confirned. G tations to references
mentioned in the text of this application are

w0 deansdoeed nore fully in the bibliography prepedismyo6/002882
the clains.[0071] The invention described belowis
given by way of exanple only and is not to be

| rpret | :

55T ot b A SRS 7and BRI el o stection

pecticembalINP fasittneas actﬁrgtshmqmes(ﬂm;equeumtl on can be

prepared by any nethod known in the art. For exanple,

such conmpounds can be nade as described in US

[ 8, 294 411%)34% é)lf ?Q@Ba&f@ﬁppgc&ﬁ‘ﬁomk@@ﬂ lavenlpi& Sucleic
075] N purchased from any avail abl e

acﬂnfnmnmnalnagdmr besnd stechsestion protex impieesasaltighily bound and in
chem ﬁgop San Diego, CA U S A (Cat. No.

aLN eNEEBEPSClYPOWIds  scientific, Inc., San Diego, CA

US A (Cat. No. N1071), or Cayman Chem cal Conpany,

Ann Arbor, M, U S A (Cat. No. 70300). 50076] The

[063SA der i Figury 8slepiots the prasess ofomeplifiiagand fwakerfagman(ing the
(P{? $850nvel ntllg)nag inthe art. For exanple, the

W&/ﬁ F5 PRCPN 84 SR D& frade as described in, US

Pat ent 5, 008, 294; US Patent 6,291, 524; Hw, J R et

al. (1998); or McDhonald, R W et al (2001) [ 007 ]t

[8036) enbodiFiare f dieganpnasically depicihtqonkcting tﬂqmola ed Harget

Sgr@ellg%t%ﬁﬁa llécg&aacd@aﬁg%hpgm alg&g %th'et hyl but ane,

is made as follows: a solution is made

contalnln NDGA and as nol in
o Teacti OREPCRIT OGS PRITHRES o hoRnRE" o

the reaction flask and the reaction is allowed to
proceed. The reaction is finally quenched with water,
causi/mgodiréoprod Goeriay preci pitate. The precipitate is
isolated by filtration and dried in a vacuum oven. The
conpound is then dissolved in a solution of nethylene

[o6dQri de and ﬁr@ie‘ﬂ@n@veﬁﬂgn e uE Rirgle ﬁi&ihfnh antahﬁ@ugh least
an alum na colum. The solvents are renoved

comip e | D02 AA0L hi0.0, | 0. rBxepshdos, 1H0.000. 00000, or
lé)s(&gro%@a aisél? &d rs]élgcocvog{: Evgorﬁg% vf 'E!atcﬁ.agél&ﬁon-rpx%bg 1155 a sequence
dogtipléndataip iy |d1leﬁa°ta( A iritsrestr yirhalsIthe mﬂlubnycer &sﬁdma;tecm grith a
the filter cake in jsopropanol and re- |solgla
nertjeai ISPy yUsing heaeicaton {n@@%] fagmepigof 8 RBEGIcrASI %aﬂaﬂe (e-g-,
d n 0 1o hYEn&@fby Bec
PGl DA, 2 HEN 0D, a6RE! B PACARRNAT MNP tndilo) Bécome
“rselsaedl Y 4-Tivs] % 4 em?gmssﬂayl 1a;mg"| aamegle)aW@hmnyth@us(aﬁﬂ 3§)target
dlnet | but ane or tetr th ci.n
Benphr e polcebonh e B Fesmotmas the Sample

"flﬁé’ '115’%&)&1”1:61 BpR6d TavdrdbT Iile Rfubtipl SR PCR, SPheh€ oRle Rafe®dhundred
according to conventional nethods, as described in,

selrotiex ampliScatioss Pan encwresimutazeysly [l0G7SPelPrepeiicat medium. In
si(l)lﬁgetﬂ@ 116"@%?%%%@“3 &gﬁgli stt?rggtsse ‘9%1219 %TV%?y Qompleex nucleic acid
dAhmidgaceut i cal conpositions, conprising the catecholic

but anes, including the NDGA conmpounds and NDGA
derivatives, asactive pharmaceutical ingredients

ofBH) an h i gall I r
A 2nSrRBIRER A ROESELAN o RRRRLERF 1 o one
dxAMPIY, itudnidinsl at deust aidmt 10,000 ldéffseritvalecidopiobes, tadh alput 50 to
t o about 99 %of thg APl , that is, he cat ech nl(
M basepairs e lengiih gne KENRIEE & dRpisnHE f age to a solid
derivatives herein; optionally, the present invention
w Il contain about 2% to about 90% of the API. [0081]

The present invention additionally provides
conmpositions in which the catecholic butanes,
i ncludi ng the NDGA conpounds, such as NDGA
der| vatlves for exanpl e MAN, are present in

T T L o I A Y 1 a I NN 1 o
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i ncludi ng the NDGA conpounds, such as NDGA
derivatives, for exanple, MIN, are present in
W@ oweesteeat i ons in the range of about 1 ngy/g tRCHDSD6/002882
250 ng/ g, or optionally about 20 ng/g to about 200
subgbfge, drerabiyo fitcilit@tingy Separatiaab ofit anng@edrgpiget drasgisaist figm un-
to abo t. 160 /g, or about 80 ng/g to about 130
ar ?%dHB?“E% Jt2eB¥™g/ g t o about 100 ng/g. In one
enbodi nent, the present conpounds are present in the
conp03|t|ons herein at, a concentratlon of _ab

0
(083919, aboémot]_lgl';;pp@l} Pl nkBeRt, y@y@phnw]é eafrep! %tBB‘ﬂtm Ztgere detail

[g. Ex t
bﬁqg‘?{?ﬁ &5 ot S Pt%(fgrtsﬁ Eét%) oS nglelrlJ% Elgwts El%g g’[ﬁttbl ﬂggfthphfy
allf Gthe a’ﬁmgt thonsargs oof mindeit abHD fmgm@nts agﬂmtetatmz @rong /ag genomic

sa?r%gg Lél}llgo%mugm?sqgé%m]}giﬁgng[r%@s bOUt Fl ggsglg Le many OYltferent

aj Vel DheGRIRASithd inOiing]
T O e o i
pri@et mﬂkmu;bd Agfn.mjooexamyrie i6fargdh dragmients §g]@hteébyé)mﬂmg to the

out 20 abaout 30. 0
S%tloabwge%@f%@o B githet eniditeHn it ke g8 Yoot
. by R0& phagientéPl . [0084] In one
Ségﬁjoageg?,% %tﬂ }of thtg%lenvg%#il })n there is provided a
conposi tion containi ng an APl and a carrier, where the

Pl is a catech ane r
[@3 bh biliz %‘n‘tfnglﬁg tﬁg%a or ecglﬁg%xc | Og%eaﬁlt%{ fof an, %géﬁol? @?f]m%thOd
of Bfs ARlentid @ egidted 0 Mgmré |12| m satgemhaad/mfermu 1p1nehfur 101

contains at | east one contajn nore

identifiernitiegoveral] maethed: s rBihe wlgafrﬂgalegtﬂt%n‘tfl 2 dgic acid
P10 | a yh8R&plained bel

sadﬁ}gllegf)% G%Y l&)ﬁ% \%‘g? 8A11r11‘81t ?]esgggaér%% 5(?]33 JIAE P}‘)Eame elow,
V%S%ﬁltaﬂﬁﬁtétﬁﬁlqmemmﬂawbe a:tlg),loyfedrfoﬂhesrmirpc\se( Hjheagpne ‘chosen
cycl odextrin, such i ed xtr

Eargih B e ABRLTISHIAE OB M MR ik T e ey LA e S hiites ¥ha end

(r) 20, Tween(r) 80 or TPGS, glycer oI rmnool eate
and an esterified fatty acid; (d) a nodified
ceIIquse such as EC, HPMC, MC or CNC and (e) a

;, IOES?\L%E La%algl | ?dc} zlillJ Fagpg)ﬂs ?ﬂ)ﬁ t&/ Hd\%)ﬁo g a&\ﬁ&hed to the

s&tﬁﬁlecf?%ﬂeﬂ@ icpRergieatial dperfnat D03, oiddapidrs df)sesmphiyed to permit
contai n beeswax or carnuba wax: and m xtures of the

afrmtlégmmoﬁglérftagwea}s regasglesy 00SBIICNGE. SEESehibRRiisTemmber of
| nvent i on provi de

e 5 S P B SRIPOE e Wiy R Lholdh b

cofiplcdcptdratd 08 pnhﬂar anetehphiredbedivyentess actwtorsmes"ctlutmm can, in

provi des a conposition as abqve that i &

sewapsdiodinents. (k1) 25 thp PHEEE themseVFor A?cfteathe adaptors have been

aﬁ%{ﬂeﬁ' AL Qltnl;f%rls él[ngﬁﬁgcl ad d¥8led 2P QHRRL 1@'7b Q@E{@HS/  thidi8volves

Vent 1 6N pf ovi a conposition as above does

a'FdR 8l c&esswuﬂt thienpp@priewerniery leyx créerpaapior sgapengss; or

(b) white petrolatum or (c) xanthan gum when the

conmposition contains propylene glycol. [0087] In still
iphher enodi mendn ohBRtibAVENY, | B8 %Fﬁﬁétﬁssaﬁlple fragments are

con603|t|on as above that does not also contain

deanbivdrio grmeh sngletsrandadregiancenwhishterd sbsedusbiiy prated with

sur f act.ant. In a furt mpaod

s Fsni Bt B0 Pretion RRRpber BATES Satsaudee hifispentary to 2
?9&ﬁ§‘|t§1‘36t‘3§%{1éﬂc’é tBEfe 80 dofrorBHIe WBignit hamplyrp8siettiqn probes
ontai nS PEG 400. [0089] Anong preferred water-sol inI e

maygheinrodotadeint %n%levétr@t driorm. engy be #tEagHess n double-stranded

di net hyl acet am de, PVP, PG and PEG conpounds such as:

PEG 300, PEG 400, or PEG 400, ronol aurate. The PEG

conpound in the present coan§|t|ons is provided in an

anmount of about 5% to about 100% or about 5% to about

60% or about 10%to about 90% or about 20%to about

80% or 3096to about 7096 or about 4096to about 609@

o e . T o
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be a-cycl odextrin, b-cyclodextrin, g-cyclodextrin, and
the nodified cycl odextrins may include HP- b-CD and

wWEBHess6Ey for exanple. I n one enbodi nent, theP@EI/ESMNE/002882

conposi tion contains anodi fied cyclodextrin in a

faroncedt deretued cimbkasousdys wish abeampnigd samplsoffesmeds.  As
.1 bout 70% _. t ot %; o
indegb fhorbos s M m SIS PR bbb Bfen B Stces,
oReii GRAY Algasaldsvei différbmairobesequénces. (632 owis mychtmore efficient
anot her_enbodi nent, the nn%jfigg cgglodextrins, such
selgctign-qf tapet Sequences AR Wan atiprded Bipher terbgusst a
concentration of about 12.5% about 15% about 20%

about 25% about 30% about 35% about 40% about 45%
[@lGHt 50%Afedaht 2Bbe4linghmatess Ovhclaaumanvet Hisosinglzawanded

r about 75%.  all such concentrations bein iven.as a
Sk Bl o Rt RO Al b BRSSO e
sRARIE T8 pRIHuLE Bblblc-3eGRIBA Al16ic GBI deGlierREs. EREs® bthert Mt@dched to

may be used alone or with others in the conposition of
atshbd sniestratet a imdizatedgh bloskdd 1 dnjose epmbrdingit.the selection probes

anphi pat hi.c_sur t. ch . N
CRORGL e RSl 500 RRRe S, & STRPI06ARL Fhprpy miin
HEXRBRI Ao PR MEMiIDadiEs citamedg aoleys ohbaingledfand from the selection
comercially avail able as Tween(r) 20 or Tween(r) 80,
pI®$es, which is an anphi pathic surfactant, anong nany
ot hers. Further exanples of suitable surfactants
include, without Iimtation, glycerol nonool eate and
[e0M4gst er i INexd, fsatridjcasedi at, a dlock B3, tunbsend Yipgmehts yareraevoved
e
s @&E&S?r&ﬂas; R Gl WRlchebfd ranheNE GRith SERABHEMERER: »genomic
aranmus, NJ;, U S. A The surfactant can be present in
feagynedess | Revowed bpatiiore 1 Bhroaytemmborc h dgéned washing protocol such as
concentratiqn. of about 1% (v/v) to about 100% (v/v),
‘kﬁ%ﬁ%ﬁﬁﬂ? éhﬂﬂﬁ'Q@b(v/v) to about 80% (v/v), and nore
preferably, about 10% (v/v) to about 50% (v/v). As
speci fic exanples, preferred concentrations of a .
(A1 i oni ¢ Thertfext paeretion i mraeess (1) ipgolygs igleasing captured single-

on ration qf .abqut 99 09
SRR Bl s ishltlort e IR e Mled o he
sONd ¥dbstAld. DRikGes! dgpdy bivolveecxpusihachandlidsudsiatt uoeonditions
&grcentages v/v). [0094] Another pharmaceutic II% .
thed cdqprinf dhe donné dogblessiigndsde festrae. mityeaise oy thy Grlection
L0 the C 0 L egent. o
rPRsddhudh 102D phibRecRRPR [hooR SRSt 2RE gpipred tarec
fMgneents £MEreeThacemeti oledndet furthes enagsis.bBefire seeit anabysis, the
any desired effective anount,.such as .a con tration
(B0 bRRIIoDI LAY e BBRRTD B ek % AN Ca6R ;%6@6%519 And,
dé é%f‘ir)llé) n BRI ydis hhRua ARe fradfentE\naSRREd {d e RXRBPHSSmented
EC may° be presght at a concentration of about 5%to.
takontal 20 %4ze HPKACilitaty their papdsrenhansiiing apd dedier raelysis. diinally, as

ahout . 0. 5%t 10 b L ot
iEBRenat Aok DI dhoipieibt R o taf, o s tanthyede &
RISHHY exct]d wIRDE eab6Rddq0enced apd Prekerk%nt the ARBOiIcASmple. As

The percentages of nodified cellulose are in mpight L
ipdicated| thisemgnwbe pecanoiishyd vsing a srineaayies anrmehilized pacleic acid

SARAER OBERAIR AL FABRS 3500 PupRgLe sl i

and a surfactant, such as Tween(r) 20, for exanple, as
the sol ubilizing agent and/ or excipient. [0096]

Anot her pharmaceutically acceptable carrier or

exci pient that may be used alone or with others in the
conposition of the present invention is a

wat er-insol uble lipid, such an oil, fatenul sion or
wax. The water-insoluble lipid carriers can be present
in any desired effective anount, such as a
concentration of about 10%to about 100% or about 15%

a I ~r—nzs I ~r-ns a1 I — o~ g F A/~
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PEG conpound, such as pepperm nt oil and PEG 400.
[0099] In a further enbodi nent, the conposition of the
WO povefssea contains oil, a surfactant and a PBET/US2006/002882
conpound, such as, for exanple, peppermnt oi
[OD46EN(r) DB dhdofatl@@pd@@ona)nﬂpogmgess[ @QbogmeAgecaassary in all

rther .exa resent coppositio
B R T oo eGP SUSE. o RGP TaRo g o odEiHE Ry ybridize
sﬁff}ﬂm&maﬂ@@ﬁ@tﬂl hiatin@idbiladed sedesarel, se%@ﬁb@@iﬂolmsl In such
and beeswax or olive oil and beesmax The beeswax

embocijrr@gténtheaielwé@ mEches e PoRIdEd Withethe SAYE sBbstiR (ﬁe%’eﬂbeads
b t 5% W e
H%lgla, rl%g I%feana %Aetgﬁll(tmwtggp ilh%y abég‘luéﬁ gtﬂlite%ee tPfsrbaQé RBE target
sahisle MikalgmeR (3, wlngly biridize30ith @mdl@%ﬁaﬂ@@l gabrvtiba pretics ah'agdybcm the

tituted f PEG 400, d t
salib SHtstiteedNPorcPRREE HEprNRAERGhe PEtDIHHTORES Sy foreet
ﬁ% In¥fets 84 te sbR ggﬂs‘u%fe' il e QD& In BICnRd Rt Wv‘t’&%ly, éhe probes

grycerol nonool eate and various types of esterif
nfaattte)attachadlstp tbaskbsaste limbisefardt¢ pp¢rauabrm®o (I hybm?ammn Other

B L o e These BYPLERLLY A e SRS S

BRI t&2) Ao h o8 the mikfRdUstIvedrtBe ﬁilﬁ)‘i&/lﬁ%e(tﬂ) as nentmg a nucleic acid
bi oavai |l abil'ity enhanci ng agents 103] abr afil(r),

sampleparprodnge anmlypl_eanwm pqid )hawmr:gm (Dnngalingper yduidiziag the

ampgﬁgﬁf Elacele]ﬁ ?rg%@%a%l gxﬁt‘flo fs%geﬁ%l%\l gwbt ?nﬁ_lgfméplse%ﬂences

coPleibhky toThcﬁloﬁthl@é uphiced Pedximmae tb SI\H’ssxﬁlotHen @Ea,tures of interest;
suspensi on or_soljd. 0104f Labr asol “3 can be use %
(Bnsepseeiipg aneleigiackl Hasmets thatiats nes benpd {9 te SFi'-?étl%PPm es from

in A 5o i
T
deMSt}Sb@meU‘o th@lseldctlc[rﬂﬂrﬁﬁés @ekabyi geddctiyelyagedotyping the nucleic
particularly Iuclre an be used as an
a@ﬁéﬁlﬁp@rﬂn W‘t&é@?lﬂﬁn el%ﬁﬁz ;Siﬁl) N, with the APl

di ssolved in a concentration of about 30 ng/niL to

about 500 ng/nmL. The final product is a solid. [0106]

d ycerol nonool eate can be used as an excipient wth

an with the APl dissolved in a
concezjllfflsa’t”f’%}rﬂ”éifm 6’5?73’@31 my/ nL to about 500 ng/ ni.

The final product can be a solution, suspension or a
solid. [0107] Conbinations of the various carrier
[@e4Tbonent séxmmﬁld@tedugmewq pf thiseinaentionsact et Kglean acid samples.

exanpl.e 0

T80 S VS A e S BeBRp R PheERRsats o Fispes e
shitvhe) byHE: Ectiald, orblad)laﬂ@cetlﬁftaid%séqaélﬁde@r Ibe;lol’tg;ungvﬂteeprocess may
suitable for injection” into animals, ("W, " é
afesyPdlyethicalarget CEATAEE- g%gragy, gt wveptipny gEpvides 1ts greatest

e I
a@ﬂ%ﬁ %eér#e %ﬁkrehﬂ%%@ﬁd&%@ p b 8ft1{i‘%§>§§’ aﬂge?ée etfs?éfg are at least a few
muthetiok atfevwnhousaid at they ofshdsbndsutfidistsct targst Features or sequences
errbodlggnts are well within the scope of this

wWiigR complFntaPlehove. [0108] Yet ot her exci pients

and additives, such as bioavailability enhancing
agents, may be used in conbination with any of the
[0e48]i ers The umelemrmablsamp}es ipfoltthisepr Bemntan organism under

i nv. ui t avall bilit anci n

CPRUBIALSE posd ok HoE 6 B oF PHE (DD G ol morEm issue
s%hlﬁféa@ﬁ& dehydRn fr@fiahdiof a MiaibeP 8L PhodluctldTitRGbibanRth. In many
piperin (also known as piperine), in addition to those
apehicatione df atiovet, theoseowie Wil pempiasergengmaemetcasd Lhageame of
| ong as the catecholic butanes herein are dissol ved

and remain in solution, suspen3|on or mai nt ai ned

within a seni-solid or solid%ormof the conposi tion,

one or nore of the solubilizers or diluents or

exci pients herein may be added to the conposition to
opt|n1ze dellvery of such to a subject |n need of such

e ~NA A M~ .

T
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sel ect an appropriate buffer, a wide variety of which

are known in the art, suitable for an intended
wWos@sf088b22] Therapeutic Methods [0113] The conpOBUS$10061602882

contai ning the catecholic butanes, including the NDGA
intcoesy ouaydss; thetiohamss otdanisNDEAtdRighrrBHEENS 1 awéma@S often

t.her peu agen or.f at n
RS R0 DB PRl g) FUPLSERBIS oy
sothdeC NCstiehicnntiaeb Ghinglh ubaneswholeNsA sahboddsodrcts (except

derivatives can be used. [0114] The Ereseg@ i nve o% i
plpc awd Bbodfestssemerissabiie té%fﬁsp%rtet 5@ srsa%ﬁaﬁ&w £ SKIn

rgduﬁeas SrrieNGlcydd %91&1 ga?lﬁplg ?ﬁﬁ“)@ D& ORNAET G} 4 RerdlicaP@s@sative
#ias ﬁen I'gh”and na t cancer, psoriasis and
thefeefahd gniadyt be prdideddn Sheamﬂvla@oﬂbdﬂe—atraml@drfoa‘g RNA samples
intraepithelial n | asia, or. d i The
st ARerARB UGREIG0 SPOATERET Jp (hiF EXEREITGF G BHGTERD preceded
{é fég 'tt'ﬂgscﬁ%’ﬁgn Aﬁ’t?}ﬂtﬁcﬁﬁ@n bt alﬂé@?&"s&ﬁnﬂ@h@%hﬁ Be padormed, for
Ications resulting fromsuch, includ In&ﬁ
ex:mple ax dsaribad by csmamaly ownadok® AitHaRped R TN 60Fhe
present invention further provides for treatnent of
inflannatory di seases including rheumatoid arthritis,
PFoart hfy{ 5'85@01%%&%881%6%@"&& Qb feathee loditihtétest are relatively
tis, Crohn's disease, chronic obstructive
sttmrt sOpanges diostriisiag (&b@@) Agniadiseted raborien ethsyease i the human
assoc ated di seases
D?I}R?e%t R 25 BRERE alfout tr ea(ﬁ%l %ﬁ’d O!r{lllgﬁ 1]‘?%’?1[1¥011] known SNPs.
Tﬂisstﬁaéiﬁi‘ém roeidedh pgetieanior alffidciettlyoisslatys h&alnadtpd;léﬁag sequences

neur odegener ative di seases suc
a@p@@@éemﬂdéﬁ@lhtsﬂ\?s aRAsY rtaisht geaﬂg?seﬁaéideA%P’é’r gg?é) ﬁﬁﬁﬁm be
i And. £ 155 B30 vﬁnt%ns G 111&{@0&“6&1@@611@ Wél&%mtranﬂﬁ@atlons
Pre sen T nven provi treat nent of
othief anitdtions, mﬁtushteﬁﬁes; |rerpaht denfiaces en&sentmilmynfgatwer ihstecan be

that require Spl binding for ans t|on
byt onts BRHEIEE BHatEn i GouTeary PR F&> Ghprors
goﬂgt‘ %gm,rl‘é iude: m{}l!t})/motﬂ'—é—yr ottBV redifa¥oryHRYuerdeBY, or in structural
aric stér Vvirus, adenovirus, parvovirus and JC.
regionss (e.g. Ot&tﬁtosmwamrete;oncﬂl esani Ragarlost of aylethareSiNRp|qs other

according to th ubj ect h I

55 A e, TR EalT P08 Bse WS, A SR o ains

11‘iE'lud1H§ HadduticaMiedies diRRER 4t epetbii@gcumedtisiie gadhosetiovolved
descri organi sns which are wthin the class

mﬂmgabsmnsa orcdrugl deelemmeend), abenotyngrshidiess asspglagon siydigs, studies
cats), IO i

tlg)a(t Qpus, ar ﬁtngﬁg rkﬁl%?anés%}%% %la? %P&%‘? g(])g é‘?ez clu%éﬂ)%ssé@te? )cﬁmgﬂgng a

geAdiht t Gudipd g8 fond @ Ieﬂpt*eﬁod pattprns bmphoying, e.g., probes derlved

chi npanzees, and nonkeys) n many enbodi ts
FrRos B0 | Thte GBS A Ao R sal o TR s of the

xpar ' 1 orS ' rticular
gfipuf. S SoFREE Pt (UG G (RS o R RE1 RhaNH e P
b@cﬁcﬂtsmtttal bnretabblie pathwappn ombt wotd@ toeget sfﬁmngﬁsdatt}eb%@d%ted
wel | 16] Fornul ati and. rout e
RArFIHISE FR BASPBIEBAS ) BHEY SHRSTH ARG gerties of interest
Th WER L pleRNtafidh 864 eYi6es2dFR léél%ct@(ﬂ bhd¥d dH B&@Nhe target sequences
conp03|t|8n I's adm ni stered to the host, where an
Widlffecfotther emaly@@malffd mameda egodagpd annibe desigmel 8 PNA microarray
C desired resul Inls me enbodi nents, for
tgk”g\‘fgt tg‘ PR SERISPE P téeuaf}tp % at 1east an inhibition
of progression of the neoplasia or dysplasia. [0118]
The present invention additionally provides
conmpositions in which the active pharmaceuti cal
i ngredi ents such as the catecholic butanes, including
t he NDGA conpounds, such as NDGA derlvatlves for
exanpl e, MAN, are adm ni sterbd to animals at an oral
dose of about |ess than 1ng/ kg to about 600 ng/kg
wei ght of the animals, such as humans, for exanple.
QOtionaIIy, the ani mals may be treated W|th 1 rTg/kg,

A NN N A=~ N ~ NN
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suspension. In a further enbodi nent, the solubilized
conposition may be |yophilized and used in a powder

wo 0088 final oral conpositions may be in tPEr/i82006/002882
of a liquid solution or suspension or nay be a solid

[5Mier, t o eplaind, thpeiigiaal peisopoidsampin Bay dy Hgsieated to

.the a ORI b I i
pis HRFLORIEAE SOPRE, pdy PR SRR B AP TIATAR,  rec
fefturehe seqtthecst intdiest age otiferstiive. Offjoerst, it ishpossibéet thatthe initial
t he di sease or, condition,  the i ght of the subject, .
seRBleaiillra pioy dedhan (P gsEd g‘HEh‘\’Agaé’%f‘?Pé‘aEq e wid gpeition, which
mol b RentSHREbRrhon. 2RUEa8nditY (faPoct BPigtnents and

r{‘vc%%%ﬁmo%?%g%gﬁp ymge adgﬁéﬁ%%%ner%gl ?%%11 chi(l d” and rens 4
nahaarige0frdgments elikdyowutl] Bpipadipgossess esaimmpniveon features such as
adm ni.stered tq a dult.. The active agent.ca .
SRS BREes ) B0 STgFises (e 4 SPEa Py iher ppietion
ofesementiRdehé ARFEPSRAST RN Y 4 ¥RPagRASH ardll £5iz€ aktribition,
det érm nabl’e by those of skill in the art by a Varletx,
apfwalleaman oQuimsncefateof iheetatist agpsnesanThe fragagniajion conditions
dget erm ped g%{ one tlof ordinary skill in the art through
eGP YRS LTS i shi ng dose response curves. The
amount of agent will, of course, vary dependi ng upon

the particul ar agent used. [0121] The fr equency of

(8@ ni st r dtigwn 2d¥ demiets # ePBUgREHFandaet NRglsic gkl dB3 daat may

i1l _he ' b care .gi ) N AYE; .

f3\/\\9/@.\1}' é’ ﬁ{%, Ofgaleé%ﬁ qugj At %13 ?ﬁﬁ(}a’aﬁ"ﬁ agdtlogll? Lesggaﬁggdp gﬁ ent of genomic
DA psiasi fren e hsmaildosor. tStendgehisshoay tbbawdmirhipdt @rgetl features

one or npre tinmes daily, weekly, or .as ]

22607 8pri %97_63’ asconveﬁéhi%%é?‘m rﬂé?ség&%o‘y Oﬁ'h‘gﬂ%fg(f}?ﬁl‘é‘es under
iﬁ‘@e)étigagio%d MAD bgérsﬁéﬁﬂmm@ LiBdeT01, Yne SiEHle 35 ffa@meted, This is
per | of days, weeks or nonths, ‘then not again until
dspivtedt imrBiduas 2Basvedy couldinons sBand 203 msnirtgnerded inthemultiple

adm nj red ain f a i od of .days, weeks .
Sffﬁ‘i’rﬂshj‘é&i ?8?222]%% ’naff)‘h go ecgﬁ[lﬁeﬁeaﬁmd]gg’a%“ghfag rFend t@g’ contain a
tAGH FRnAGNLSeBY DehcrdiapdsStiRhef @480€209° hid 209 contain no
appropri ate association, as well as in conbination,

tevigeth seusaee. phAs rexplainade avhep avelpio cacid elragmais are processed in
t her,apeut i,c$..l A ' her o .
Lraa L e RGBTl L ol B S pRilning fagments are

saplethiell Grom inbnylesinbadf thdwonsiardet esntainingXigpicatst may
contain mnor anmounts of auxiliary substances such as
pH adj usting and buffering agents, tonicity adjusting
ts, stabidkz8hddetEids M AGEN bRy Ok naMbisting 0
[age ts. Ac\?%{a?lu'srretlﬂoecfs of prclepareﬂﬁ)g ygﬁlcﬁﬂrglosagdg fo?\r}%age o
m¢ad fkapowens lamgthni Inla typicalpqeae,gh¢ mebo finpmset Skd islbetivéen about 20

t . See,.e . g., Rem ngton's Ph uti cal

o B0 bise D366 i fleth ongLRe BB Mo P eSO and 800
tfaggn‘?ﬁs il B0 MR Ththif NerWodh: ALY BE iR8knt Rafifient size is between
adninistered will, in any event, contain a quantity of

dbhat A andl6Uhess pairsdoHergie thhethte smbedingenis, dh¢ meahdragment

subj ect bei t te 124] . Kit .t h i ple.0r. .
i+ et s NEPAEE VL PRI i Booble o ht R sEghin reacity
BERSERL thelbp@iiial @ftan liAghidahlekithmayi depaald oh itiesgerificheplication.

containers holding the nultiple or unit doses of the
Fasngreniple, she fiaghical Alusybe Herse sneesiblq copatgpigue sequence. If

inel.udi. k .
RPUUPELLS: PR, SOmUTHR, e Ry LR pogpent s
B Talpel disuphied hygviiligesel idings tdieplesentandsaguesrdarthe particular
benefits of the drugs.in treati pat hol ogi cal
}w@ﬁéwn@hC@fdlﬁlmﬁerﬂ%ﬁ'awt%ﬂﬂap@?e saaaggmﬂ%ﬁgﬁépahatf%?y are not
adm ni stration of the present conposition is included

in each kit. [0125] The Exanﬁ£es set forth below are
exenplary in nature and are t to be interpreted as
limting the present invention. [0126] Exanple 1.

For mul ati ons Contai ning MAN i n HP-b-CD and/ or PEG 300.
[0127] In this exanple, M N was prepared as descri bed

1NN P\ PN N O OA INA A s
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[0129] When preparing the HP-b-CD solution, a volune
expansi on nust be accounted for. For exanple, for a

wWaAOMs08962) HP- b- CD sol ution, a vol unme expansi oPCDUSING002882
m/g (i.e., 0.7 nL of water displaced per gram of

calsky Bh@@Pechditting) subrsrser anaiRyuirns aridoto, thpiggogio potigprisre with
Rl b SCR i R T Byt b gEbiBprig sce o

re&‘ﬁi'red’%ﬁ&h@'sﬁ@@@uérﬁ rRardhdstsons e alge riongringe MER, shostiange PCR,
bar. The beaker was placed on a magnetic plate, and
etthe stir bar was set to stir at nedi um speed. About
forty (40) granms of HP-b-CD were added slowy to the
stirring WFl, using a spatula to direct the HP-b-CD to
[00B8] cent eAnofhet Hacttre sk eonsideraim dgepmivingnan lppilopdae fragment
crystals fromsticking tao the beaker wal]. The HP- b- .
lepghs| e Al RabeRse; 407 alsftS?hné‘B’c?uth‘ﬂc%}SldﬁFedun oy Happle. 1f a
nhdTeiP a6 M@?@ﬂiaﬁ%@ L¥BRYEOTRE BESled fHRATINY §iBHRKiLl be approximately
I nspection. Thé resul tyl ng sol uti on nmeasured about 93
25t 1@Mbexte paingl IHfhe\ifEtialle prodadetb fragroenth pre signifirantiygarger than

sol ution to,obtain. 100 .. produci ng .a. fi pal tion,.
455 AotpnaoTRapARED, T e R aRE ik aeeBfHheghin o
nfi@ba?RPUtIddalRL the i dfrAdmdRaront @BPRN plodue: fiapthei@sof a size
protected fromlight. This method of making tHe

swisdlef iforl enpdysideset thai 8ol uihen Hagmealen| Weplgp ber necessary.

t bt ai n ' I o i :
ARG 1 AT AL R e o
eSabi t PORS suppyesbiensi Mhisakbyltsnelke, thbqrrineoramwpipdeméntary ends of a

substituting HP-b-CD wjth other nodified hairoi t
givpe | T i toagp gncthert W 2 SHISlapENpio; forg @ baipin. structute.
ih & i R DGR 1#eAYG:. DRRLS¥hen th
e
fraginehtsiane 4i@YftdRathy BRands. grmtertasthimbt wast. abAbio3R0 bepemairs) is
of the .40% HP- b- sol uti.on re added to a SS. .
theeRiR ?blk%‘%fj;‘gﬁ ieﬁg?oae%f{ ﬁndﬁlﬁy‘% miiedg et f?%%gip\%a%s%‘%h”hm
PERRGBRIL6n R 218 spidtidaficotktm. bar was set to stir at
medi um speed. About 10 ng OF VAN were slowly added to
the 40% HP-b-CD in the center of the beaker with the
id.of a atul a. The .MAN 40%.HP- k- i Xt Ur-e.. .
[@S?Q red f r?ezl;; it &Pnndwlzg It oy 1}:;@&%9 V;cﬁ%e %%%f fg:%%tlil@ﬁluctures will
fSUSBER HifRrent alapiRSseeéntes pheshedrt nofltiemplementary to
LI\/Ifll\l/ZOg}??jlc‘lg)-bi\t'tlag-CD n; xture was optionally heated at SE})C .
ohprangthstit 30 example; dhe ugh Qb radppton spachess SotghE il result in

sol ut i desjred, - f I I wak.S for
<55 A8 ERe "ot oBECRHRER  Fopte nfiing o, R adaptors,
apgeditattly ensuuerteoaplies digdiedsplodtetorhavingvithd B haaptors, and
MAN HP- b-CD m xture i.r sgl u.%on S obseryed for dant
approsupdelyorea iyt 9hdihs JpGE PrRENGIL YaYIBE FPfg  tad BisaRefdaptor.
i i 81 ilgl kiK1 be susceptible to
B B o ey P BB B s
PldRalpphkéshlod0% HP- b- CD sol uti on wasstored at room
tenperature and was kept protected fromlight. This
process may be scaled up or down to obtain the
[065Ky1 Si t e PPIAIBRS 2GNGRAL IoA APtRf sdfiBhcek,0 kU IfiaEGAS ends
containing MAN in other cyclodextrin solutions may be
peéfarablr havenmdensistant Ktragiuref oe., eithapalbblupy ok alh sticksit Ionige later

HP- h- in the pr s¢rib ' I :
ceype PR P Pl TR RN e RE i i dpd i provide o
cbhatteM Nrictirei e Aithdhnsdk Wb icofregfondingCatabionends. In a preferred
concentrations of 1 ng/nL and 10 ng/nL in the 40%
HP-b-CD fornul ation for greater than 7 days. [0132] A
100 nL solution of MAN at a concentration of about 25
nmg/mL in PEG 300 was made as_  foll ows. About 100 nL of
PEG 300 were added to a gl ass’ beaker containing a stir
bar. The beaker was placed on a magnetic plate and the
stir bar was set to stir at nedium speed. About 2.5 g
OMN were slowy added to the PEG 300 in the center

e
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roomtenperature and was kept protected fromlight.
This process nmay be scaled up or down to obtain the
W0 emalogscee vol ume or concentration O MAN. For mzﬂ:HUSmns(oozssz
containing MAN in other PEGs may be simlarly pad
esbedingst, hbme\’@x thephagmepts aseibbint-endadngh ﬁmlfﬁgllb‘?ﬂl’tnﬁ%t in this

ReRarararos ronss PR b bl ERTEIE TR,

formul ati on contai ni ng 50% PEG 300 (v/ v) 20% HP- b- CD

(wv) and _12.5 MAN was y addi t
00560 pr e- miEREmqRIaiOBDL &5 ﬁﬁtl%ﬂl{cﬁ%émg b esopupshed Wirough
gy 9%1‘13(‘:11%‘) oanat%él ﬁj% " ExQ&?Ie@'lﬁ‘dlﬁ‘@e AesidnicaP leaPEedchemical

e stir bar stirring at nedi um
dsg&ewxonaadzyﬁiamw fycloa[bdtangn 5@1drsblfafegtddetupn e Selfrdegmtagonpgeurs
300 so] uti (made as, des ed a f ex
e el BEBHoHB R FO R A A AT e TR NS GUpm dgmiaue
céﬁjﬂﬁ)%d%y ciRf d8hb1a-sRhRRHLR sh%lé E't?arﬂQBJWAOfUS Iratdpe Alplication
toavold 1ts sticking to the walls of the beaker and
Noo 1088 1d 3¢ dilgrl dtugusti &s03t |d©$¢nb¢hé’aad®ﬁ pieghpdss aprpvees and

pg\}{%g}e r%h}agtcialalji)e @&Iw@?}ggﬂ ﬁrgwl '(i} c%eg@é«!}%&% ggii ﬁ'g%rﬁéntgtmn That

a@ﬂ[ﬂah&‘ﬂ%ﬁcd’ﬂa&*af&l heldih By FFelepe: foryll perppees ed up or
own as appropriate to produce the desired vol une or
concentrati on of MAN PEG 300 and HP-b-CD. The stock

tion e ' !
B0 o, MR PSR PR Bl R MR o
DN AROS &l oh@te&hlﬁpIeQDNdséIt Brusae b i prasbicei oiethahgawse (1) ions.

M| Cat. No. SCGV TO5 Bi | [ , )
Qpasagd ithy 'qunrzmlstg%% Brebchb e, @%&9‘“@% {fggments.
S grtﬁgrealﬂgY 638 b % AEbhs KR Haﬁ%tlﬁ dhd Pesﬂ[t%‘osfr@g'ihéritsz eth such

ass ott es. The bottles were then seal ed
caSeghﬁullly blunt{mé@ﬂ ﬁ“amcxﬂma:nebmsnémg:deflfan thepmodesaiebisticky snded

o P SR AN P e, S et Rl 1y P S g{Fa By B DNA
pﬁ%&ﬂ% hdeUtTHRGQPR E&}%@ad@ BytrinERing @dcies’ Bﬁgi’ls{l&ﬁ on both ends of the

ol aurate in tHe processes described above. [0134]
Ditia fudneEG 30elspiills- 033 MepsPEGIMISdyHPonemsgractivity.  Other

00 t ek HP-
ARG 400 L AL R FLREL PR LR TR o s
nHE @iPbothOsf REI¥h Hréducatsb@e Blitoendsiandlsemel (ﬁvedtdngs i dihus the

I's necessary, the stock solution.is referably glluted
fragmapis, wilhsiilbegquise sayng | | Hantiggsras gy tepolyyergse.+ fumhes certain

%Jﬂﬁ%t Oﬁlgglng{e% ﬁlégts e blgntlna*ﬁg ég gI n&\\xﬂﬂgglggllﬁwﬁ SmaI) can be

einfitomido CRtiROIr emn@mn\rmymdsj dat leava oykdeagsivhich daludo.ﬁt “tﬁanted ’

m. of Wl wa gedtothe gom_ofthes %k sol u % d

may ohe 0¢ B0 Poraptieed AR GRERHBIES YA gl°aLs Sfpky ends

(Yiﬁﬁt(cﬁlllooﬁa%%ﬁnéjveﬁ th%igds'eﬁ £4L) %Qlll Wt 'u@&i Wagot Qiﬁ)gec}h%hﬂ blBifting so

and inverting'the vial a few tines.

loing et érd sodass ugas onapafible tadaptetsde.igl, ionesl Wit lﬁgdcan ends2sonthat no
ane, such as a eril,i vacuum driven

IH?@EB@’;%&VFT@% &S 14T é‘fs"ﬁlg%@ﬁﬁg QZ}Blt ai ned from

MIlipore (Cat. No. SCGVY TO5 RE) (Billerica, M

U S.A). The filtration process was driven by vacuum

force and the filtrate was collected in pre-sterilized

250 nmL gl ass bottles. The bottles were then seal ed

tightly, stored at roomtenperature and protected from

light. This process nmay be scaled up or down to obtain

the requisite volune or dilutions, such as 1:2 or 1:4

dilutions, for exanple. [0135] A fornulation suitable

for use as placebo control containing 50% PEG 300 and

20% HP- b-CD can be made as Il ows. To make a 100 niL

sol ution of the placebo or cohtrol fornulation, about

50 nL of 40% HP-b-CD are added to a gl ass beaker

containing a stir bar on a magnetic plate. The

magnetlc pI ate IS set to stir the HP-Db- CDsoI utlon at

Al e~ Y NI/~ NN\ N o s
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the resulting fornul ations are shown in Tables 1- 5,
where N represents "No" and Y represents "Yes." Table
wa 200Mogled3 ed Cycl odextrins as Sol ubilizi ng AgePCBUS2006/002882
and/ or Exci pi ent sSELECTI ON PROBE AMPLI FI CATI ON
BACKGROUND cin@oigy/ifithigorpr esent i nvention pertains to
net hods, probes, apparatus, kits, etc. for selecting,
i sol ating, and/or anplifying pre-specified sequences
[(1.0'38{a nucl §b Gnagify tsasihsle Fdpeentviantdvoid ﬁ’mpd:dsy:mf preparing or
I pl e sel ection probes (often thousa %&
pwichasing meny (GiEerens REBEES, ﬂ[eomgl]ltl@oﬂ%%%a 1919YS one or more
ol e { @ sample
o SRRy SARlo Rl S RRE L RUATRLE bljalfsemmp

fisgapite w}@ﬁemeylﬂrbvlﬂé eomymalnesaqwefncdsaltra‘[mmle[garawdlmg See block
anneal i ng

gener at ddi tion
15 SEREHIE | CPEOHSs FRETh R BRETLEP S aaraos dRar0- daayents
opﬁ‘%ﬁfe FEIHGE Y fap fo?QB@J"ﬁa\Ie%En aft&he& C iprdadblyr &1 a single adaptor
ITrcation. I n such cases, PCR effectively selects
saquenmisaplemdmefopraaa@rpmmt fto el dequeni dragmant progyeed from a

m t ucl ei c_ac
sqro6a] i Fimgpagst eals! Sie pare e dfly IEHEEARL o amplity al
AAPRERY S th ARk ichibotihddtd heoréitihions tada‘gﬁmquaa&em éthp]a»yed
a“nucleic acid sanpl e. Thi's can be an effective to
buhgamet iy lsamﬁlb@ whRRiaEenss e leawlQpeny MG té%rqaefﬁwesﬂtl% section
Lt o [ o
BErBTpab Fh eRtns o BRRRR P RS AR A BlifRing them o the
figemehiger ati on. Each sequence to be anplified requires
its own uni gque set of PCR prinmers. These can be
expensi ve to produce or obtain. Further, until
[6(?5@fnt Ly, 16868, r}ﬁ&g YHORE 115@(9:&‘ leﬁngﬁil tﬁatsﬁ Bﬁﬁﬁbﬁa@% their purpose:
ification reaction perfor ts own reaction
nzests girowidé hn sltes f@vmﬁé]?nq eatt atGR qr@mm] Ths, t thp| aghaptors are
a ce hat addyess sone
t}dqufaflyyc%hopf g to 3¢ gﬁiﬂ PaIfse ngmell%l gm?éln%lggoc}lﬂlegt they are
5{1151? aﬁcﬁa%fﬂ?%néfﬁlﬁﬁ'end'z{‘ldrﬂﬂet étﬁk?knﬁ’%s tehplaitR8 Rlow, this
I ncludes the sanpl e under analysis, a_unique priner
aﬁeWs ftlor adeptdr @eb.mérteéh@ dragmentspini § cepistens qignfatigg and it also

PR e gegPor R A e gerbrt Bt rbe SRR S bpificaion. OF

St e Bvedtibn &bt ﬁl‘nﬁéﬂ ooy fARtir@Nd ihhiome ¢dsedths adaptors

become possible to sinmultaneously anpllfy hundr eds of

nsacheesiede sirandgad seanghessr eact i on mixture. This can

greatly inprove efficiency. However, it still requires

a unique set of primers for each sequence to be

[eog]i f i ed Iandariyhedsef,othe ddneansitionfoftthe gulaptedihoeld; lse well in

nearly pr gortlonal to the n nber of se ug nces ﬁq) Fficient

expgsp | T B BRG] copeeniraight hEus e thate! ¢ sufficien
c g r o reduces the

BSOS Ry PR ey

likelindodp ©f afragmelitsto-dagment lmatomghein spec |ee®0dmpmt,r élse adaptor

amplifi.cation of 0 f se uence
G B TR SRR (REHTTER B DlRaation o
%%g%&&%ﬁ&% (iR @yﬁbﬂnal%Rmbw th Johsexﬁlfaﬁlbﬁlcqrma/ongms)s At this

by multiplex P the process can becone very
wnsdn‘tlymam dhe umeeaciod soipesh gldaqtg]om}lequé Chy BRIy ey 8 Brmers for the

esents a icul B! [
Sy E ot D FRE o R s PRk Sfppors wi
s%gﬁﬁtte iffoGitgldrkhdrden s&jurgdes, MecifeditideanRaky savehd $pEmer when
;gs O these approxi mately 250, 000 arg bel i eved
am@@«'é tarifs qomflemenfayaRenepeeom e sisile pganded fFragmenist ur e
information for this entire set of SNPs requires
possi bly thousands of differe7t mul ti pl ex PCR
reactions. This represents al ’si gni ficant practical
hurdl e to unl ocking the therapeutic potential recently
achi eved by mapping the entire human genone. [0006]
Nbre eff|C|ent technlques for |solat|ng or selectlng

o o r
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sel ecting nultiple sequences froma nucleic acid

sanpl e by enploying nultiple unique sel ection probes
WO p00a/08860%| e nmedi um (typi cal ly thousands of SuRE¢I/US2006/002882

probes). Each sel ection probe has a sequence that is

conplenentary to a unique target sequence that may be

resent i he sanpl e un > 0ns| tal FObtor 303 includ
BT, ' Bl SPTRids Yol O IR AELR SE e (Bptor 303 includes
2 &tisBAURNGE3 biidh tlngl ddes! lonTheblumrkad afwiysetBhRs tosbd DNA

to genotype an organism Methods of _this hnventiq?
fragmeny 200rfegr dhe sticksi sad afwayy. facegemvpy ffou the fragment. Because, the
stgc(fcg/béng.'ﬁg rvﬂﬁqﬁ)g)i SELGH o 'Bhﬁ’l'f-@f?@id fr QrdMRE Me Rlaptor is forced to

ybridi'ze wth sanple sequences having the uni que
aftahgata segueneratiapdicidtedty ye $lentgend odrphtensntigatipn thgjween

t he sel ecti,on probe sequences. .Sequences f he .,
ok osan o HaPe. Ta AR SR RRRaS e ST 0 3 rcess
Li%ltigﬁ Ha@%e%&@&ﬁﬁisﬁé@ wiBRA AV &fliohAIODNINesbeund

guences an appropriate technique. The bound
sequences can then be freed to provide a m xture of

' t ed t i .

(i brbe U A S e e R B
I AG8! ACHIURNGRS off@Me bRapon il tied IiMki to thenstitkei endacf dnother
array to genotype an organi smfrom which t

) . e sanpl e

adapsors bikighis poslg hadtie blapiemds of ﬁ¥%®apm%thrbw<-pF Gopigelso be
a net hod of sel.ectd i solating t: (=Y i
PR S, B ROt LBt e
abgpieRanacheplenrdiay té bee fanbthomi Ahisspmsibiiite ceh be eliminated by
operatiaons: (a) generating nucle%&_acid frggﬁegtaghr§n1 f
designigg repRiors (With ARRCPMPICHTIIAS ONEIOPRES: TR P FPhgfEgdion ©

| it | i InayP6d bk of il

AP kg0, 181 G008 bl o6 dsfgarants, o of oo
singdes ttrade utontins08 Cheimsdal rfeatusethet rénslarspitobrebld to dink with an

single reactjon nmedium under condjtions that pronote
agﬁﬁ@ﬁﬁpﬂﬁf%éﬁﬁggﬂt?ﬁ@ﬂé@@gg??gﬁgBﬁ%bes and the
anplified nucleic acid fragnents that are

conpl ementary to the selection probes; (d) renoving
[0063] anpl i foedxanpleeihe Fsirand nafadiuns enf Hf thg adapiqr may lack a

trongly bou tp the sel [ S : . .
rhenag ofganfdar SuhCRRrEy Al PEPRES e Rl in p anner to
Pr&188 11281168 HBE bipReprito DesA. libaset widwld e tuhalsle to tights them as each
understood that the sel ection probes have e%uen S
staiberidhedagking 2 mbasnhatechyigedisbiecathe tyo ofaplers, é‘gqte that the
; [ i\d \ t . £ : '
i 8 & BN PREIRERERy bITH Tec iR AMERIRD RIMAER It 2 3
safxeicgsup. Thehrnding cehfee atcoutihyous efraxt df dre 5' pbosphats group

ENEY e Y N
JHGhRIS sAsid Sodeh 8aR, it Ren lggsrl'nﬁ?é%fbl@ RELLAE 606 aBMfRbBIaS each

acl d sequences released in (e). In one enbodi ment, ,

3 bo ' domp ki ofibk isstgidstbandappll e pgevehtedt dibdesituation é depicted in
cid ences to nucleit acjid array., To, facilit.at

ire R peteed g o0 0% AP Bl £ P A pyeh WS strand

184G B HosAigk & o RAU SMEGSthe® RRHRE hrd alihed &itolérid)asl shbeh, it is

the target nucleic acid sequences prior to contacting |,

intpessibletihr thes tubizase deauise nar eanjinugusceingle rfand cam detaeither

i mpl engpnt at i et ai | frur r

LSRR AR EP b e 5 RSuTRLARE TRIANRE o GRTERDSH ot e

BN phEPAbRGhoBIY I buhenduippayach(tO @idjenilie sel Dligitidnoams various

enpl o¥ed to generate fragnents the sanple (operation . |

qhayycal ablecling sEschapispovde Fer £gRioNed. of For xpmplgnga similar

structure appropriate for the remai nder of the

process. In one enbodi nent, agnment ati on produces

nucl ei ¢ acid fragnments havi n{f[ an average |ength of

bet ween about 25 and about 2,000 base pairs or nore,

and preferably about 500 base pairs. For sone

processes, the fragnmentation produces nucleic acid

.

o o o o s o, o,
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provi di ng uni que prinmers for each fragnment. For
exanpl e, the process may involve attachi ng "adaptors”
wa o00bkgseends of the nucleic acid fragnents. ThECT/US2006/002882
adaptors include relatlvelé short sequences
ne

endmﬂpmemtmrmﬂoys adeptgesrie mvdiictplie o SH iy mirsing ie ths Wyfndninstead
E ﬁ?@ I|f| cation. Wen all adaptors have the same
ofg ?que ®when the adaptors conprise only a few

di fferent sequences, then only one or a few priner
sets are needed to amplify all fragnments

t ed
[0aﬁ4)]t her wihen ghel blppitead of &t aéqlpt?}rliﬂ‘r?ér“g \@ahthsi*silﬁ%md af ¢ DNA

hay r d d with
LOBEITOLS IR 8 S00E QAR 8o AP gGRL Crhoutihd vt
Sd?ﬁcdcﬁﬂat‘edeﬂia@lﬁb 11X 4 fratghrenad»abtlralvs aaplmsﬂbajbl opay; aridel allows
sequences With a single-stranded t ver han
ligasionrwith dhred’i midcolernsothi herminely ﬁ%alﬁgaod’t &f’sa%ﬁE\VE > ‘ﬂleﬂ&e The
16%\9@ 13'11%3&'(1 rUfl\ﬁt AN nbDEYer 26dveas nfdihS 13 AMBE Snieffaéd@ith each

fication operation, hi this
acﬁ@bﬂdISﬁé Ngulsﬁbe ,Thutlaptot seaﬂubmcedﬁapmcbﬁlg ni¢kyeanebetigplaced with

o Fapregmat S S i quarnery B ae B s e g Skt vy o
p&zﬁlﬁﬁﬁé {6t SROGLIRRA theABRert ﬁBérﬁaﬁ bORigufe Econpl i shed

on substantially all of the nucl eic acid
fragrrents produced fromthe target nucleic acids prior

t urt he anal
[Orﬂ%é{ oarra 8’?‘?8 % g]reg% ﬁ%enpgﬁpﬁlﬁgﬂ fé n‘%% il l\rf}%%]? }?rgs)?m in. the
16%6@619%1>@u&rddﬁﬁ? Igaemer thbadsaoms. saeqma tlee B DNAg®lymemdse is
to anplify nucleic acid fragnents gl tgeratlon %@e)mt
a fgrmonhificiensyeadt BRY &% @é%‘éat%fb% Ifaéglflg MOERPSREPE 8 1xture
bel ng .4 o SN l @il ﬁll in 3'
(PRI REE 12, ol e g S AOHF AT L e o naf il
rdelesids bod pedsessty ﬂﬂmﬂ rdmpmemennmtmmseAs lyath, dicactsom thﬁfrﬁagments
may be accanpli shed

cg@a@etd B agreBEsDY( wﬁw&w”ﬁ%%&@ﬁ%‘é%% WPHER R bl the
la%g e ’Z%ﬁoﬁpﬁ'ﬁg)th@eﬁ‘}d eit@mﬁng Qhd 9 sast it eagnydnt ahd diplacing

otherwse treafed to renpve unbound
tl&aﬁmlﬂ &fr thg radleypter 1a1sbm|grtpb éwmlwsnlhtesa%ém@a@hn Figpge 3D. This

ecti bes
Fl‘?ltgﬁ pﬁ CReR O n’g& Hw}(lﬁ; ieyft er‘gf3 %‘gﬂ; f%: ?mgﬂgmg fwo
aH%}ﬁB‘l ddq ﬁl‘nﬁ:@s tipddaging ld DN&Uﬂ&hﬁ@{te SeH\thglaaaleetavesm bhett ends of
the 'sel ection probes will be annealed to, the
gemqhicf ﬁr@nmmege@e@blv dvPidsd hepause e GRERNERION AL %SiﬁEtOTS is so
o0 TEE S, D0 8Bl R prguni
ofBlagfiefStot faddmdnk Updtlon iDimfintad. t he sol id substrate.
[00I4] To renove the anplified nucleic acid fragnents
that are not strongly bound to the sel ection probes
[é@({;&j are h&f@efrethg%,lcl%{cr Qaglﬂaog%ﬁﬂsdhév% pdeg 1%@111&' @d with adaptors,
trate he process may i nvol ve washing t
tBébednr Rt ﬂn}ilﬁiedmwhcattérbahmbo Sacblock ez kf ‘ﬁlgymjhdA primer or set

nucl ei c _acid fragnents, ach,. this \Y,

of ppsTHiat ﬁéo%&?@ﬂ%}é Q }hgtagalftBr g{p :g@ 9 lérl?r%vﬁ((lje(ﬂ (%ke S5lution
ey fid | akdeds anngal amgek irfidye themselves

ng&ﬁ{éﬁ%q}g%%gﬁ%%gngﬁ 13‘1 1@ (E)ér% bounsd sﬁellﬁect&?lgn r (;lbey; SImSeTYe

sSiehaspdret privhtrg, anmdidhecesarmsl addidenalwineqre ngeq de added. Other

f t I

qog%%gggtﬁ zptgeg%/ar% god ﬁlg}p@lgc% fop 1%2?5 5%03%&% %Eget%S%Z (?é ?5?111cular
q’ﬁﬁéﬁg@naﬁTPs tafRy eef). tthehs speeifld @ﬂb@ﬁmbﬁsdesirﬂﬁ:ﬂfdboﬁe the

signi ficant beneflt of the invention is_the abili

Rielpetymansd rewiis & stloiempnispasticigates e PER yate or tcwe&lef with
sequences in a single reaction nmedium To this end,

the reaction nedium may incl ude thousands of sequence
specific sel ection probes; el%., bet ween about 105 and
about 10s such sel ection probes. Wthin this range,
significant advantages over multiplex PCR can still be
reallzed mhen u3|ng onIy a fem1thousand uni que

o g,

s o oy I A ~ NN PN NN PN
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nucleic acid fragnents in the m xture; (b) perform ng

a pol ynerase chain reaction to anplify the target and
wmorveNssoget fragnents, wherein no priner sequePCEUSBR06/002882

necessary to anplify the target and non-target

arfotlezy pehinsersessude as {lantagt owiatlalle Bipny AP entides, dnc. of St. Louis,
xcess adaptors, (c) _caon tin a hfled. get:

Mo AT AR POP PG REn (R 1 2o i S SFPARKSR s then

pRtRhRE & %ﬁlﬂEGQUSéW theurfelgmentndi Il anspedifit @nicoriment, the
anneal i ng of the selection probes Egd t he .target

ampléfiesition aisi performgaeior fbown VoY @Elar bt AYs 1Py no means a
non-anne d. Rakihal! Yrihf - L @fuBRdes Wigll Bive the

AR r%%lgﬁllnag(g?@&f rreg%ﬁ%ﬂﬁ%{t'anﬁg@aﬁggi@grgg?& nﬁfgl eieé acid

addpagnentichcesBiradiliagehbdntividia BHiAd fisghentsipppduced in operation
robes, t hereby selecting the target nucleic id_ .

193 aremecbesnpth (hhEegaeH Gancrad Ao Al Ay Hcagopis between

[ Labescgonpri se sequences conplenmentary to

a@ﬁ%ﬁg%gggnggggﬁéetarget nucl eic acid fragnments.

Preferably, the adaptor sequence conprises a sequence

of _between, a 1 d.40 base pairs iR | .
(i7hr eonttr btk a6 ERatRGRis s sPsobed AR AiEhRiosy:
Phifi&plcaREE AplieRais fHODNIOAARBfitalch @ICHSS. ErliOR Itkethm Press,

one” enbodi nént, the adaptor sg&uencel

NG OBY £1292);aR R Protaedlsi & Guédediodd gt @l SASPIFF&?O%(?QS-&H@& et
| ynt, end .and ane n- n t4 . hi s;
oD Bk 8, SOEEIO R oo RGHNL PP, BB R 1,

49@7I ;m 1§ MEkketif er tdng PORCMRiTRd@ Ghdl Appligartomissl, 1Tq(1p9 By BAR (eds.
Se

-anneal i n a doubl e-stranded_ada Vi ng a e
NEherepn @l el BaesSoOn bk ang ey BgR boka. A it f which is
i : ' ifida@oR" t can be RNA,
QS ABESTERAEY ol ol CHE Bepundonrauastam b
DN, bias kesivaicethyren® aepsmliyg borthd enzpnio andisulistratep luged in the

end .of . the adaptor (e.g., ,a 5. _phos t 0 . .
s Ecgicaerrican e nepedt obPCRHTafior BRY By g gee vit
e n?etl‘?‘cﬁfs of e g)?é'skﬁto thvRhOBE Brd Frthredésaribeéd)d.g.arigous! patent

Isolating target nucleic acid fragnents from

Applicatamgld. hY6424e0, fdedIdmagnBra®d?; EifcRatprioNe &&0,5k issued

be ch riz foll ows:. [ gt ol ty
o MB02 GG, H0US e, 080 b el Ddr Saet BT 3nBLPh2003.
B SIRIBh TEdbstpbradddchetdn biviefeirhee foaah pafpokée di sti nct
sel ection probes is between about 20 and 1000 base
pairs in |length, hi one enbodi nent, each sel ection

e has e ¥ i Stidcts.
BaRTc: oo RuREHARGF SRIE-CPRPLELE Afic Spht hggents that
ﬁMybé@ﬂﬁ@y&ﬂwﬁhﬂﬁ@ghEn@@ﬂ@ngibtmomﬁbhaﬁﬁlgmmﬁdanWEQ,Sonw
each distinct target sequeﬂ%f ﬁfnprjses E@'é' Hg SNP.t
of rtheserfeshraguss dnreie Stheg ARGhfissel FERINE AMGEHC %la GO, ©.8.5

| Stict RS- orb I drbBRY et al.
e R e R e N e b e
SNR041E20D 29 DA hewsick enipedrperateddienain hp refeishpesior prgjoses.
The sel ection probes may be either double- or
si ngl e-stranded. They may be prepared by various
techni ques such as specific PCR reactions. The set may
i ncl ude between about 104 and 107 distinct selection
pr obeSe/ectivn bed Frodrtioalsd dorge0 b agneent05 di stinct
sel ection probes in a nore specific case, hi certain
enbodi nents, the sel ection probes are PCR anplicons

[:0969’]Een abggtr £8plaHuitish Of Hasengde fisginenisenaitipld 0BZéHucleotide
n a further enbodi nent, each_of tge di sti

nct
sskeictien prtbep pispasided i thai R e nBredeipt lyabtalﬁestfag%% 0@ or 2000 or
sel ection probe sequence, that facilitates binding to
a solid substrate. As an ex l e, the noiety may be
biotin or streptavidin. [0021] Another aspect of the
invention provides a kit for selecting target nucleic
acid fragments fromnon-target nucleic acid fragnments.
Such kit includes (i) a set of selection probes as

s o oy o g, A ~ NN o PN NN PN
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sequences conplenmentary to the target nucleic acid
fragnments. [0022] In a specific enbodi nent of the

\Nmmmmmw%mn the conpl ete sequence of operatlonBCUUSﬂmwmn&n
i nvol ves generatln nucl eic acid f

Sagheoih, 0@(1 el 80,980 for §MHOH0 g&$8:He0 05290&991 QOQ,H@Q@ <144000,000
dg?p@tb&%ﬁﬂﬁ%#% IbOt hlogﬁ(%\% ?%sél&%oﬁ rﬁ%@%n%lftﬁaenrgﬂf (aB?roxunately
8§ 800 pabes argpt iehipldigdtinent reagn]sl&b S ,As(e‘k)plaam‘cb a]he sgedtion probes
nplified fragnents with sel ectjon
ammmﬁp apyiapoVh &xm%@sﬁeétnusﬂw Bt BRE s i a single reaction
‘13‘111 Gd )ﬁ}olggd QhaRid ?1? ?I’Cﬁ'ﬁ&l a‘ﬂhée{hn%rbe%&%rthg‘éél@&iﬂn%ﬁobes
tur e at a ows affixation to a solid substrate)
aﬁdB)thd bmplifigd mneleehed tfragmeptsothet afet ogreplementary fto tthre selectlon
%g)gpl enentary sequences) to a solid substrate, (6)
fing the substrate to renove unbound and | oosely
bound genom c fragnents, (7) separating the

conpl enentary genom c fragnments fromthe i mobilized
sel ection probes by denaturation, (8) anplifying the

cted geno fra nt s
A e 2508 St gl aRaRs 1 R BE Ml LKL fence
thad it BelidRiittoabe praRbitfinCBE is@RplRr @ es deas( Dplidved goEhH porgntially
the anplified fragnents into smaller fragnents
pagspRibp pThas, af 1 040 piohes #g upd, H 080 mrgwo%gﬂveaves 23y be pelpoted. As
hybri di z n
sucht e ong rgély é@a@%{ ?xgsngg ﬁssﬁr%e%}?ne%éft @ﬁqre%e\ggh%rl]nd with a
seleften pbe LkIrﬁlSuHmmhtaglmtsagiml ﬁbmt HE mlmﬂennmtlmen’tfh@mrobe
will be descrjbed in nore det th reference

SeQrepfRo Y P59 a&néfdew%vwwggﬂﬁ IBE RiSBerehe Betepirequence.
NS FOFB8S HFdWheard to 1000 b

ep| Ctl ngf[%p%pgﬁsggﬁﬁe%nété laog?l S|osof’at| r119 t ar get ? e

praurgl ®be mf@a@g%wc@saww@rﬁoaa@a%@ é>a$mpam:s:tﬁ glanbeut 80 base

) ﬁ%ﬂ enbodi nment f this g | 025{ Fi gures
pg;g\s)a VAR rﬁ@?%?rﬂ’r@f THPFPrE epfsbf‘ @;gp At on of a
nucleic acid strand into nultiple fragnents, soms of
whi ch contain a target sequence of interest.

[B9HIre 3A Td)@paeichon leolies angiebe singte-stragded op éoumerﬁtranded and

adaptors t [ h

SRR U D8 RIS e FRRRTRRER G s
Wirgranaratsiraadd ¥f depset@ion piogat immd[ara)(ch&mcfablmmety or other
attachi ng a doubl e-stranded adaptor tq a bl unt

featwigdhatifecibiteies bindipgrion solidgubyiates; %WEOI?@YSPIOH\%’% ‘nls 2 ucteic
BP0 SHYAE B T 08 i, 0SB
q@lbasph@eey}gersmfp@heamm tbbﬂais myuquyahmughwmldamgaanydqase pairing,

[ 0029 e 3D tically depicts .

Bt pribruatli G e Ds R HABHORT. ot RUGHI APCHEbs o dgplude natural
@daptars, BIOT5 BERHR FRGAREA ( e?e GUELGES,RBYIAH CﬁnBélﬁé() In addition,
positions in”a doubl e-stranded struéture.

the chases 4\ alepickeics agidmpdibemmian behijeined ebiect | mha&ﬁf Othel than a

seq es.can be. acco ugh _.us

RGPS BrBbee [OOSR auRIe e Hpe DA P quetei
R{d Frodey Badhe pEHRIe AucRAS AR intyPhible AR dohetithB YaBdst drélﬁomed by
sequences and then reanneal them under conditions

pepbdobondg risherdhag phesphediesteilinghgesst r anded sel ecti on
probes and singl e-stranded target nucleic acid

fragnents. [0032] Figure 5 diagrammtically depicts

fooTmbi I Zarygﬁdfhllyg) fie smkhlthgsubgitkariél @ntanublldpktdopitded each
nucl ei ¢ acids containing selectiaon probes [ 0033]

sFeleglip Pebeh dreterabli dheseiirphigadiopfofepeh aflrginmaned sy the gpixture
a selection probe and a SNP position in a target

nucl ei ¢ aci d sequence. [OOSﬁg Figure 7 depicts two
different scenarios by whic L sanpl e nucleic acid
fragnent may be "bound" to a selection probe, in one

case tightly bound and in another case |oosely bound.
[0035] Figure S depicts the process of anplifying and
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i sol ated target nucleic acid sequences. [0036] Figure
9 diagrami atically depicts contacting the isol ated
WO 200608863k quences With a nucleic acid array SurtI/ES2086/002882
DNA mni croarray. DESCRI PTI ON OF A PREFERRED_ EMBODI MENT,
wilhbe betwetr drouaihd 00wgrinew 4000 37ctiTh aijiues apd thecaagentetion of

enpl gys..a single di cont ai.ni . out
515560 S0b6 P400: S5 508,730 200 g EHoE TG00,

100, 000, 1, 000,000, or 10,000,000 distinct selection
probes. Each sel ection, probe has a sequegce . .
[093Ap| emenBemagiyt Beanyeniionn@ey CBIPGSE 2Bt npRper ot distiggfcgplection
as _the .seque |, ' : |G R t
PRBrho o S UEPASHAE RORL S fcatbhl oPARACH it BhplY Joast abou
1600 dissaicRclien grobegeagnitetbia) atmue 181 kohd@'.t oA anereaipecific

q%g/ gqenlﬁe%glgligq%a é&‘rel?%e igﬁﬁ.{%gp]tlé]l%rag g A egs% ﬁgwtﬁoﬁ%ﬁ%ct probes,
algcg@ijg‘@eﬂgﬁ?rr@fsﬁc‘t?ﬁg Sholfitag AERLS aBH& FO0GH AT RAt about 10,000 or at

ecte 0 e non-target fragnments in the sanple.
1ehiti showetshOA0 cbistiet e@sotieav oAkbihy sgiectiompratiep asg weesRin a single

ere only a few hundred .sel.ective anplifi ' :
scggté(m, OISR L gﬂ‘é%lhg cxg\nfaﬁ{jeg vgllt}haﬁ gqersglélﬂ)el %{%ﬂ?ﬂ%&% gu?nﬁlaf %erfectlon
of BRNubandt RE didtnentak @t sefddn6ésedtnl k€ Place RBSultmeeely, in a single
sequences in very conplex nucleic acid samples. [0038]
reBhgors wigutel drprmettiplen sanudes eipplyiag denssorAWngdtsds o dhqugands of

the art. In one ex I ' 0 {AS , t Lot
dfgflﬁo{ﬁrgcﬁ SPEILRES sagggtctef 0.8 96 |ot (rg obes ,daeglgiﬁ\ ée{ﬁg?jtl ’@Wg distinct
pRAIRs Rag®eRaiplSyedn Prefegibly, Anshghant atoebsaglyg alivekrion hmbes are
facilitates |linkage to a solidsubstrate, thereby
proyédediin asingly SOEBENATNFRUSE anneal ed target fragnents

from unanneal ed non-target fragnments. [0039] Another

point of interest, which will be explained in nore _
[60EuRi | belTaus, die erbodifment fithee iyahticd prstvadesse gefent eelection

which allows a single prinmer to lify all.of the
P o4 B0, BT LY Sl o o
te[srgﬁp fgle %%5%11283{“9: Fhe JHenGhdBdlat RAGQMENY (RORpickirably at least

ragmen Il "have many different sequences.
abdutal (5e09) dktimnpbélédtivat probes 1 @ gphoyoadmediver A¢ ngisated, each

rocess,. the sane single priner can.bhe '
B mobd B Sfheicer Db uTEYy & Bidfish B Joflfe G os o
sbdRn&EA86diA10m withQlastiRE SNIPO ERefefblyt 181 giadtpididdtied prabivevill be
same priner may be used to separately anplify those
complpstentaratme prayenqedordle wmlyessgly 318%1 IAillrféT%?%l seguences may be

sequence of operatho n f J
PR e ST Pl % e TR GHEREK Yoddb aBallng Bicbe se
wigferengeredaproud duiicenin 4 sesifidemiondinaht, tiretodthn contains
whi ch begins with fragmentation of a pucleigc acj ]
appivgiteately. BV Nate o exelg@hbniaths 20 @)ma@ Blb‘ieﬂg% gfctran
Sgl As expl ai ned bel ow, various fragnentation

echni ques may be enpl oyed for this purpose. The one
chosen for a given inplenentation will produce
fragments of a desired.si.ze.ran and end structure. e
POBIL] NesEecake e prbebaciFion BP beceprset RiEskuipl ¢ lavee
RhEmBHRAENRSnt BofhheroRRai fonl hASIEIAUENQENRE 8é16€lidnrobes of the
operation 103. Adaptors are enployed to permt .
canphdrf medinim nordhinafely Hfr anyreotigrget sepuetitass or @f least they contain

sequence, USI alimted nunmber .of, pri.nersSe i
Basarrehes ahiyS s drie At TFRe? i@ i TBLEY e hrS6o setea
thEPSBIet QepRneATP! RIBNtHINIMEA, tthe dBhinie mAHwaxplili cundthin a
bel ow,” excess adaptors in solution can, in sone )
segriBerinty enschedamennd o selectin nrebes comphaenjary, target gquences In
t he adaptors have been attached, the sanple is

anplified as indicated at a pl ock 107. Typically, this

i nvol ves a PCR process with he appropriate priners,

e.g., free adaptor sequences. [0042] Next, in an
operation 109, the anplified sanple fragnents are
denatured to produce singl e-stranded sequences which

o o s o o o - g,
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specific target sequence to be isolated fromthe
genom ¢ sanple. Sel ection probes may be introduced in
W@ R0vglgsess r anded form or may be introduces i nPCT/US2006/002882
doubl e- strandedf orm and denatured sinultaneously w tg
carhgarsitd horetirasa spluentasyien cempasd imdiecaladve ABgYs oftarget

single fluid mediu ¢ ai | t .
e e SR Bk S ey e PR PR whether
S CRURRE Sfimoutldi oF atdeoySecifitc Belemion plobe iiembnsaigelc séquances is

of target sequences than was, afforded b ]g.ri or. i
measie e dlae basppafthe Appder of é‘lf&iﬁﬂgéP‘igﬁbsp;y?F Edygoe sequences to

L Qb ' s thutber of target-
R 4 irer T n e L Bl B A e ROP b of arg
specHgEobSsenares tuethe atpl rember pf nohutege falments tn seldten.

nucl ei ¢ aci d sequences. These are then attached to a
solid substrate as indicated at block 1 1 1. In one
[(ﬁﬁ@fd! nenj:mqt‘é_},ea 8&! 7 &Ll PHBeSn e Mot bdht@inRbBdsYot Beth and
facilitates linking to a solid substrate, thereby
evdrpitargetgpequamobidentified amreleyaniutolthé ehagdterizaiom phthsi sagpdg. For

| east e singl.e st d from_t he ,sel. A
o+5ahy Q0D e hOLCulfT AR o UREHERN R SRR o e
chdr2QB®AkiSn TR iRy Bdt fieodvldction pedbicthes itagtdoatain pfdbes to only
course, the substrate will still caontain innobijli z?d
488D cafi thesepalistiess, Iisisnwithin (i €RP@OE this HBXFRIgnor ppply 40,000

conpl ement ary (genom e, tr -- Bib:08f thi Farget
g RATER i S R LU RTE By AP M e RGP v
s&gﬁﬁéés reenbiallppreskR04She Shaplee Burthpe raatrobe sétrmay ocwgis more

101 invol ves rel easi ng. captured single trande@
tgigRatnsey han ere NEYET ithf gaticuay %-s}i‘O{F PN & ?e&alnil%ﬁ may
bR RAGS: oK RN R ﬁ*cﬂﬁ asﬁ%ﬁiguliugﬁhé ab Q.tngﬁliﬂg%t Byichbd aY is not

I'nvol ve exposi ng the solid substrate fo conditions
ekratsed émtiirtiisut héll botbredprdsenbinghs saeplded fragnent s.

Because only the sel ection probes contain noieties
l'inking themto the solid substrate, the captured

[?(W et fragEeRictisl HrévRembP Yeepoti@dedS®y Why Odpptcpriate method

urther analysis. Before such analysis, the target

ifcledjng ntigonmeleotide sythesiraterlyniawns| antliisajation o rgfsmet In the

ock 1 And,, dependi 0 [ '
85 P S b 5, AR Rt e
pPoBR § eﬂelaﬁivél? High bagdchirb@d®. tined specifit enampléigdbésngeatbthined
further ana 3{$| s. Finally, as indicated at a bl ock
using, PEReor sniltipley P@&)g@t sefqug@qﬁ ,ﬂfsthgrh@m.[agrgq}@me tound to hold
B0k Y ERBs  F1 Qich shiBarilfek eﬁl@iﬁﬁviﬁﬁﬁ%teie&i(‘fﬁ‘%%gest RLPBE prepared by
Eequences are present in the genomc sanple. As
PiC]!ch 1-&ati%dsl, ustlm;j@'ilﬂﬁ'ly specific ﬁgmpbh plobes. uSthqﬁgieaaomi@ ETRICNGR} May
of . impbilized nu ic acid sequences. O her _ .
beeldmi T By ARIHMATOR Kath b dRfodt Rg-rINPUHE eprial studies,

048] Not all of the operations in process

1%%5%%@1)%%6%25“}/ in all inplenentations of the
i nvention. For exanple, sone enbodi nents may hybridi ze

le fragnents wth pre-i mobiljzed singles;stranded
@@'@ ction ﬁf“@b B ViCP prayigs éﬁk@d? "ﬁk}m 8 fosnteﬁ %vg%eﬁoi% £fi g contract
AR e REF PRIV &l Wisé Ryiiih18hi§ Ok chtidH by e of i@l from such
beads, columnhs, mcroarrays, etc.) to which theé are

providens) soredof whichiage thestellowing: Pailgrtt Technpipsies o4 datontio, CA,

i1 bridize wt j e~St i :
Nimlsay S e ot a Tl vak SRS APE Ol E AP tvices of
RédseN Y ahé) enRfroE@sChypbfatidh o€ Catiebddn € At alngaiother approach, the
fragments to the solid substrate is required_i eGhis )
selvstion meohes Ry ibsuRIcgucadh By Fraghesting, sepRig Dihelg--02 single
the substrate in a separate operation, prior to
hybridi zation. Qher specifig steps fromthe process
can be generalized. Thus, an-al ter nati ve
characterization of the method involves the follow ng:
(1) fragnmenting a nucleic acid sanple to produce
mul tiple nucleic acid fragnents; (2) annealing or

o o o o o o . e
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The Sanple and its Fragnents [0047] As indicated,
processes of this invention act on nucleic acid

W@ 209pgss23 The sanples will have target and nonPCEHU§®D6/002882
sequences. The process enriches the saml e by

clzeimestimngr olongspframi mgerton@c llbh@gle)tkl@é@déd?@éé talgfﬁ fegures. Still

ftg‘gi&bgh §1e&r ocesgﬁs Xy ?ﬁél%laﬁeve rlfl)élrl]klg?&o d%g'tersmn to cDNA to

sdlé@ 3k pebseadyrant s%@@ﬁlc@él el ofhet Medlls ﬁlm:d‘mp@ésegi @8N Apossesses the
situations where there are at Ieast a few hundred or a

~ targslseqseend or tens of thousands of distinct target

features or sequences found within a conpl ex sanpl e.
[0048] The nucleic acid sanple is obtained froman
[0079RNI sm lmdﬁrdwamals ildesdtdtion probe nmyy edsod émdlwdsd aumionagy that

for examle, a a post.- temtissue sa
oo ER IR O 1150 ) SoRE ATt At e BURERS i1 ‘pRplete
E%lﬁ?ﬁ‘s SMud mORAYs iAPRAL fRGIRAGRDS HRIBIARSS indlitR: ek afidin,

conprise genomc material. The genone of i nt er est
floegesdzat tdyas, digoaiggnioy gmncptlam nugleotidsi giedifiestigani shis 2 specific

a es aften b t o
ewphlg,ail eg énog%y o lélaalia rodrﬁ VbJéP’I stt%t thrét Slé)gﬁ‘étessgl’?ﬂ%n Havi mng
s@ﬁéﬁﬁ@inecﬂtblbﬁﬁ S SR, € hifghattle dﬁﬁbl’idﬁnéﬂtgctﬁe aslektion probes

bl'ood products (except pure red blood cells

wsHltieverovided mee-ligkdchie, theciekil SHERIENS. aln Sg%alrlz*otm’@e%ﬂ the solid
kin and h diti
g FIP RSP SR gt B, B coniins
pﬁfrﬂcytir@eleybhﬂlﬁahen sNogémrae lidoinplsepds regnoted f or m RNA
sanpl es are also often subject to anplification hi
this case anplification is typically preceded by

[GENET S€ L rAnSGE Iptho gwe@gﬁﬂt Efn‘taﬁﬁ‘ttb Riks anﬁi&n@é@e?%ﬁ 86lection

can be per f orne , as describ
pmmml menmﬂmﬁ a0 GYgtth8B Jvitin dnmrmmem@x 1{60134@1]at Hcilitate
peci fi d i.ment, the target features est
CRH R PP RSTE L Hedtensautiisin 35 g aRpEieThghe R aiso
11'1cnﬁjde‘§aa¥ ggllciilggbfs%ate' {b d h@eéﬂ@Sﬁn&baﬁiSe damm &@')lqmamg a surface
here are between about five mllion and about ei ght

fw‘allﬂel fon bktdmwm w8hPbe nhety dinthe rspleohorp ptapeel esd shaielhfgilitating

11%31298 181&! tt\{:% selé%c ]]ﬁ)%gkln esand hae b'gtrr%tlg i g]f‘ltc’eegl ?ﬁ%ﬁglso include
ptiasdreend pORMSNES Yfort zhﬂ}Bh@ﬁfg the nluSl@ioachcﬁ fragiegs. ISeill further, the
i nvention include insertions, deletions, inver

kit mes | hscrovsied, wish Reuckile apidorsay ff efhss dedd| for tliemfymg target
ny feature that can be
aﬁﬂ%ﬁ%g%ﬁ%ﬁ%@%%ﬁnPﬂﬁﬁﬁ%ﬁfﬁ %b?d sequence. These
features may occur, e.g., in exons or other genre
in pronoters o er re Iator uence

i ons, r o
larsghln str JEtaG?(&Flaltcédleh%m‘e%‘P @ents s GRGHEaN, ghe conplete set of
%: %%Es alREER" g%ﬁ%é’iﬁ@ﬁﬁeﬂm@ﬁ@@ iP4 sﬁfgtberreactmn mixture.
s serve as targets, the invention finds use in
™ brcmmte rfa]mxymonfofa}pxhndcame@lmg productdi thg nekdiv preronernitigtipns of

studi es directed at s ec S

Barb oo goTORY e ep e Vorbif o RIERS kel fo.0bHoCmore
ﬁ%&ﬁmts\/men %Ellé@'ﬁ&ﬁpro@e:ssdm Aok Presirislyy @B ons s 00dfurs t¢ BBdut 5000-
focus on a single chronbsone or a subset of the

folir mops dreemientonpigi, sdbogt AO%fﬂid{enor@t fiegreants Hwn Jedgstien grobes.

ssion patterns e r.o erived
TR o ORI TR PR oo B PES SREHR s of
sERBbRAEBEs! EBbOBGENYle, t die ageriatien sardgi mhyr dmest:etnlaat SNPs to a
focus on only genes or other |oci involved i

qgadttuoatﬂfantetﬂSbcﬁe PRBletg roroks %aéélllarycmbléltiﬁ\]&ﬁﬁrdre@ﬁ Obthﬁé?ands or
wor ds, target sequences may be sel ected and isol ated
froma sanpl e based on nanydg%fferent criteria or
properties of interest. er exanpl es, target
sequences are sel ected based on how t he target

sequences will be further anal yzed and processed,

e.g., based on the desrgn of a DNA wrcroarray to which

. o o ~NAAr o
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general size ranges and end characteristics (e.g
bl unt versus sticky). The popul ati on of fragnments may
wheoohsdsher characterized by an average size aPdI/ESED@)2882
distribution, as well as an occurrence rate of the
evear grelhoseqlfedxsenctkaéeCﬂlpag?rebﬁSafqroﬁNBohldﬁlﬁﬁi, ofigile the probe set

CSEb LTS AR AL AEH oL OB o g i

Hﬁgsforn1part of a sanple to be analyzed; e.g., a
double stranded segnent of genom c DNA taken froma
human donor. Strand 203 is shown to have nmultiple
hoet fegl ide bott
B8P e ont ToNEERYS S pared Hamments, e prolBEBRu IR avide both
tHt fropeems Iaﬁdil tHO Selecrioneprbbe d0dingle I”sﬁraaésn‘p Se iif@ither of these are
fragnented. This is depicted in Figu
AR R SRR ghefnragﬁéhwg g AR {ipipg the double-
st H‘géq gges %Otg 172‘9196 TRE SondRRUIR 1ﬂfthé hes8reSire ANISgradually
suc as stran 881 contain a target feature of
chatiged &s trivEnmenlisg.r hnstsnesunqﬂeramtsmmnd@ tp@gerapmel ispgd@nged in
contaj n_no.target se

RN N R G T MTHE e

tdk@é’ gﬁEé R} aBBAY1 (A6 SMRhrsqB6 hb@:s ik gfici ROmiEmEmation).
ments are separated from many or nost of the

non target contai ni ng fragrrent s. [0052] Various
i der ations cone lnt e L.Lng
@@éfage or™ n&dh 1 g&% I%gﬁtyl? \I*lsi’lggﬁ[ndﬁ:%1 &)Fo%ek }dar&ouble -stranded

flabfchB e eRGNRAusEigZE 50% fbﬁhmmﬁ mhamm 9201 &nﬂneﬁa&ﬁﬁ of about
base pairs in | engt h or even | onger, but preferab 3/
OBYE s ahowbiet mBYItesn &q%@@lab%@cﬁéﬁ? of 1% 1p é?@%% 1dg foricentration
101} I b A € (S
EGh 708 5ORAE 5Eburd O 5O LRRIPBIVK P fhaubeeEct:
cenbidiion of %mpd'ﬁeturmami fomgm&htcoscmﬁarantlsn lsen e dailabbas needed.
100 and 200 gﬁ alrs in | engt As _one OL skill Whllt'
AfsaIoRyFBgolin F8hoioR st PRARTBAR FPRGHEhPTIEHBAY certain
e{]%%tlgﬁ RE Hgscﬂﬁed H@les Hﬁ‘ﬁhlfly Gh R LAk ic8Bled FRin 9%/ #out 42°C
ragnent nust be | arge enough to contain uni que
osemal eﬂned of byt halirg.afThom the Itdm}tsfeatugexs hetd gefBEt fopabout 12

anal et t..sequences e AR

PR GHoRE oA B DR et i P BTEabal S Asy g perid
&%H&@ﬁoma tthe lﬁaﬁﬁslteﬂlbﬁamftyﬁhw (abdhi INtE @MJ)tthmsost of the
The fragnents shoul d smal | enough so that they are

anntadiagitdles plesar édted maplmgg 3ulss depimpttuiedn hpld)ah this egpegatgre for

afaﬂlét 1?81{10&1%%] Ie 9081}19 oTthe 1q%5e 'f risenWlﬁley Stﬁrth%ig%%Bét&x?néd@ondmons

PRk ARplealitan sy} BE paﬁlmewamedl over shmiffashd g ghemdr periods of time,
mani pul ati ons ., long-range PCR, short-range PCR,
pesibly[20B3f aNﬁ%bW&iF factor to consider in deternining
an appropriate fragment length is the final sequence
anal ysis technique to be considered. For exanple, if a
[0084]ei c adGeherilhy, amrcalyg fesere hptheybantling, Hmpltagig edhybridizing of

LR e, e S ety 25 10 300 o wie
tﬁétgqutlérﬁg% fﬁf eéeﬂf 98 kridgbANcdraitfons 3ir$ @6RMHohd BRIERRYIAER @Mprobe
be perforned prior to genotyping with a

}mbudxzas taits targeaubsequertte, Putite malotlfl@rasgﬁmmtcai i Dingenf| q@nditions

roduce fra nts of a size a
364 RBes-rmar i gionoar snneiReePeBlC sy Kondions
0 selebdAahehy abblt 5as i8RSO URS thdharal frﬁeﬂﬁ'@ Rbmt QTm35for the
to 100 base pairs in size may exhibit "
suppression.” This results when the
primer-conpl ementary ends of a given fragnment bind to
one another in a single strﬁgf to forma hairpin
structure. Such hairpin str ures cannot participate
in the PCR anplification. Only when the fragnents are
significantly larger (e.g., greater than at |east
about 300 base pairs) S the probablllty of the end to

o . a o
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approxi mately one quarter of the |ligated products
having two B adaptors, and approxi nmately one hal f of
wo b@olossgat ed products having one A and one B aPEpUS2006/002882
Thus, a significant fraction of the resulting |ligated
smm'ﬂwetmenmeldt asdefﬁﬂedblensu@magtﬂn didepllo P@?Tgupﬁpﬂ@s@mﬁramm

Q05 f | t it t f 0
el 0o SRS Bl SOOBLPL R AR o
h%Lerﬁésu&ﬁmpl@antmﬁtct hﬁr tafdet sBduiéRte @fme&l lto Shé €deyet dequence at

e

| ater case, all sticky ends preferably have th8O
ecsahla‘lwemamlge ERRl GATISIPSS BRYIBE PIBCHBagessaat Tm, 50% of the

oS855, gDt MLy PAUBRITRD: e conao piins

11ch1@9 fﬁesmtsco%@tﬁhmtofﬁﬂ I&ﬁtdabéusi@ég itcEJ illd) E’I‘rb}adpmnnce;nrrftlion (or
this invention ich is detailed belo ys fu
owpumts)em@w Saroms! the oSBT S HOFILAPO JDFCeshort pobes
mfbeco ntb: nﬁ!:l%p@tﬁ% 0§lﬂn§’e‘%Ex %ﬁ&iﬂghé shedidohpOushicddy wath the
no ec

At i ous i ques anpl es include nmechanical
a&drr&@y af destathiizing akerde gueadast foongmalez yifmataxemple, conditions of 5X

Sgéggﬁ)ﬂ%ﬁ #@Egﬁ%&g}\/@ﬁ }t'%p ag%%aelp&f Epgze E)E-Ieg ﬁg r%ﬂa eméarér ature
ofi8s- gb by re@ﬁﬁa]ﬁl@Ef@r”ﬁ[@lea&pe@fﬁct;ﬁ@&m}%ﬁ@lz@ﬂﬁnﬁr ovi de

ei't oubl e-stranded "or single-stranded DNA. US
Pat ent Appl i catl on No. 10/638,1 13, filed August 8,

des var | et ho , :
“ﬁ%ggrret er & e “&gaﬁn(g PR ROY f 84 ?l{?eg g%rg%vﬁﬁld}él%ggss' arg Jopicted
séiRMRkisa1Bf 1an1§r§H§ ahadndorB. AbghovaRRatlcaf these fepresents a molecular
[ ncorioorate herein by reference for all purp

5200 IPungn A)vreali thef reagiiein MHXuEh 4PS laﬁ\ﬁlé%lms%éﬂlgi% ivRRyel 403.
cle S
BRI PRSP AR A MR rh S BT pe RSl proes
al¥ fdbntifiibse l@ﬁﬂi{a@ta@héﬂe@"r@ba&s foelbyothi. URhese matdade probes 411 and
doubl e-strand fragnents. L uﬁere na be a one. or 4
4 dvo b a@c&tlmaaﬁaﬁ@ertwnmr@ber %@ rﬂe § aftP“agﬁ srbgncs indicgted by an
" a.se[s:i Hlipoey er%H&fts %fbdﬁgﬁtﬁﬁﬁgé'wmﬁi ©8AnLElaP ﬁ%%%équences at
Forn t derate stic ended fragnents
the amls nﬁnmewfullne ﬁegrtwutsr hwedaltg@t gguexes icls. a,sfr@grmnts 413) while

OB ERERRIAGUBRLE © TARAT SRS on bot b ends. of the DNA

fragnents. It also fills in 3 recessive ends by
pol ynmerase activity. Qther nethods for generating
[0086ht - enddul tifer idgatined sxample wd Fignse ﬁénth@aqelegh@apm@s held target

L N T e

NEAHE XS, SSUTRende XINbhD XS 28 nwd frbsehi th tholsympleasefter amleahng, as
Further, certain restriction enzynes that | eave Q
d@m@d(@ wolumal 407 qfaligpre, 41y paone pr@?r?ﬁr hyave Jpyopidize Wilh target
h 5 88M€as fragment 409,
énaglg %@}E haggl ﬁg{)el% bﬁ&m‘? ’%Mﬁsﬁ&éﬁé}} S@ffas fragmen
v@lﬁbli glees aoly hafe hhergeeséyuenete sembing hnﬂaetav@hstsamcylsem of the

St S o e oG, SEcenops) oan RS, AEH polts erae
3@63 e?]ﬁlg ?%t 4Gt AMRRL QKR tﬂeesa 16 LR8Reni41 B, wARH %EOQM’@S target

no matter at th eovrang was it would still
sgqmenam Xed aPf eprsddsomia fractancofAhp lcbmpleadntary [selgs@In Frpbes and

B b TR S POTE T G, B PRog RBbofth fragments
MPP/ &4} ‘gé@@cppmpaﬁalm QERL QM SeaRiAE ©F EBUE, Uikl ahere will be
adapt or sequences. These adaptors are attached to both

1

renitipleafopids|of samfihgmenta grdmeshatrsgels taseyel browikHivlcepaesrot the
sequences for priner annealing. See block 105 of

Figure 1. See also Figure 3A, which depicts in cartoon
fashion the fragnments of Fi giﬁre 2B after adaptors 303
have been attached. Preferably only a single adaptor
sequence is provided for attachnment to all the many
fragrrents produced from a sanpl e. Wth th| S approach

o - - o a o
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i.e., to provide a site for annealing wwth a PCR

primer. Thus, the adaptors are typically about 25 to
wGhobasss2pairs 1ong. In one preferred enbodi nePCT/US1966/002882

are doubl e-stranded with one blunt end and one sticky
canplemaatasxglatine grdbes.ofhus, kihdle sydically ohell somplesrentasy strands

bind to.the fragnents in cQnsi st ent Jentat] .
bl B el L ok o B i Do) B ftaRt fcion

bR ot duRE pPatRSamipeNioudiatitdnide@piodnets f course,
the 1nvention is not limted to this structure, and in
sone cases the adaptors may be singl e-stranded
ences., ]/ 0060] | n Ses, ' .
IR Saapt e Rbut v Ds TRa e iR cleDBo £ PRART kDAL bALARY, they

aRARERIHI AU ExpddihSthensluties té haslid substeatahbvinpen affinity for the
sufficient adaptors available to pronote r

_ id . .
sqleciiprrenipbesd aps mdqut%latﬂpeogﬁleqtlpn Frabsscan d)&cég(?e{) fdnoiety that links
kel 3 {raddl @31 19Bkin Bhd SREptavidin).
U RR0RLRREED, oshiaaraninly @2 o i
ThOsohd sififrafeohaly exke ananyodiéferdnh dorosnioelntiingticeds, afisks, columns,
fragnment ends (which is narnal Ig ﬂoubbg t he. diment. the
HEREBAL BPBHEBFS g EMrLyrancs FRHICS: dbA SRS ppdiment.
stliEaten rCS?lgI’igé% SXLRS f AFREAMakBH UL NGRF0IE 2l aiSleY,Cleadlf having
priners r the subsequent anplification. Durin )
apjigoaimatelyi BH;10f hobissubtre 1 smicaot dgadidaieenefionppads coated with

separ.ate into.singl e:st ed,seguences, . L chi s
<SRBT okl B s TP ZOSE N PAATSRE Pl Wi
bERPLBIBNDNA. FRE4E0&E BNpédiantnd ghéctsidnendLducleic acids using

fragnents. [ 0061] In the enbodi nent depicted in

th L
iminpbilize@ B)Nphen derags gire 3gseribed| Rin&man ¥ i dieytefly Sqhich is
.and a blunt. end. d al ttaches t
R PP 0 ThEPbsFTle, "ena al waye faces

away fromthe fragnent. Because, the sticky end 313

will not lLigate with the b|unt-ended f%a nents, etdhe.’ )

[0Qf8bt or i dn fasr emlgodiznent (dgpteiscn ity FBWg| 2 B aealedomuxture 1s
' Yt RRchi ti&Ashtkd 9L @Bir surfaces. A

HELEL TP B SR LA A S04 s A

sEbvomg plitdlitk pf beadis 03 ihaddal 3 the evemded midgarei 408" nipptidly, the

.acconplished with a conventi onal D{)\IA I e..[0062]. .
1@1@1@%tgeagl%haﬁzﬁ)}mBgnqo}k]éq?%tsslegtémg &t ]%Lﬁ?‘gsﬁync}ic{ have s]aeptawdm
rﬁcﬂéletﬁe-s' &i&ﬁb%u?&‘ oRet WesnuAtaRt Rrifdice®lbynhe e9% &f fREdual beads
a

aptor w not link to the sticky end of another
S@dashbon,in Figure 5. | Sftpoesiabiing ihaelutiore fa5 aiperiehaktige, thadeads

adapt ors wi link.. 1t could al sQ he [ f.qr
BB Ot ioaaprar ' GofRisR” BRRRoRfuel prges have
BHONEPRTE tREetthgnRARREShewRIEFieareY; ¢eEhdadrspst o one
another. Thrs possibility can be elim nated by

desi gni ng adaptors with non-conpl enentary over hangs.

revent, sel f - .| ' thei

IBPedl: *enadn e aRitcandl, bR RABRAkEa i Ron and beads
t@ifestpieTongbericd 6batdat BoRtimitastoal hiverdt agbmpeatue ef abrait 20°C
renders it unable to link with an.adjacent s('gé.rand. '{.n link
PR Gl Jrhis allepvosulfisical HEsdar eapetr anfl GHERV g moletes to ki

' € o b 7Bl _s@hnddaes Olf the
U8 TRe Bpo 06 i SRRRRAE, bbb P (i Up RIS s ndenpians
selectiompi@pt and theeompidnmamas DA dragenentsr t o pronot e

ligation, the appropriate DNA |igase woul d be unabl e

to ligate them as each strand woul d be | acking a
phosphate bridge between the two adaptors. Note that

the 5° end of a DNA strand typically has a free

phosphate group for ligating with a 3" hydroxide

group. Such binding creates a continuous strand. |If

the 5 phosphate group is |acking fromone of the

bl unt end terninal strands of’ the adaptor, it cam ot
forma continuous strand. In such cases, it will be

i npossible to ligate two adaptors as each 5 to 3
coupling of the single strands will be prevented. This

o, . - o I T ~ NS
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of the 5 phosphate. [0064] When the blunt end of an

adaptor lines up with the blunt end of a DNA fragnent,
wo@iog/0gsse3 of the single strands is prevented fPORUS2006/002882

ligating. The strand with a 5 end donated by the DNA
[f098hnent Wisl indivated abophobpiearenge otfpthe vislesHomIMrRRs should be

| i gat.i ith the 3 . S t ,
ot o “Hipkietre SatranEo oy felire] 0F iReRH (.2, PAGE more
SWipk). , OhemeaEatuR@entarent witl tEléenadred iethé picdefsaquenod, thiat this is

each adaptor. See Figure 3D. The ada?tor equence )
npfgyesp§ayh dnIPER Caseh, tg@ feaBipe o€ BHeRptH 1a1>er9f?-P§c1ﬁer or even outside
conti in atyl t
o HbhY $iRn O i P RDSH RHORAOR bR LHUNAE dnd pLt-Bhence,
tHehgobovuemershiwld betompBureatadpto § 665] oflthe tmget sequence that is
enbodi nent, the Pfu_ DNA pﬁl nerage henains. resent .n "
sylfisiepdy Proxdmate 1 ths Eabwss P ﬁ?rﬁﬂé Ftdhe grobeny P flagments
: S dépitfeen irk i6¢ which show
hERE0 43t FARE] THER nBACHERARE A8 dSpibice IATRRACL OF which shows
(0)fa SN® ari otherr feat(itecofeintpresh 6B tcen8BA)in 4 seledtion mreleeh®s (b) the

s8Rt D3 PuP T BLASB brt o By s S Foca
olifsi RGhS e:Atntld18 stlcamBitbe 6@ b dindhinsheldAg oBhaih 65e. by

Initiating DNA polynerization at the nick left due to
the lack of a 5 phosphate, thereby extending the 3

of the fragnmen nd..di.spl aci f :
(ERbcor | 2RFRE o DF g oRRE FaBEh e Hade i e soid
s@ftratthingthé proebdific bltlinBé absvaduld bichothese firagnkerits, elee unattached
doubl e- stranded sequence conprising two ada

tor
fregpgatsc sloudd rbgdanashng ERaY DNA OfieayIfe ntePaisiidk -%Ioi“b dif ofpbstrate.
g Ofy ' :
RGN thifthe FRER RlenE e SohGAMRRLT (0 A0 TARIOBlIKA probe
s@ueates| Nartompapdraiam ttchnidues cal becsmatpmrendfio these ef skill in the
acid fragnents that the . probabjlit f .
afty FGHEHIIRIS- 3 PeyPiash WP%@% PIORETuge H%M%mplffﬁée@jth&f@fé“r stage
ePr%?oaQH%eﬂe oREISNAT RUFROES 1R VRe RBCe RBbtEA:S huatdinot bound
adaptors, they can be anplified as indicated above.
tiSeaglb DOeA-DINX interagtionsr andla sgvopd istage perfomeed widepmgre styingent

that. is conplenentary to.the adaptor .or [ I St
cBRBUPHSE FOE Ve CBsT GR et AR G FIEGEdRs SPhigh may
chAtdinC 8 BfhatcIf% 08 Sthe At aRbR! oS BGURIEESH Pdbek Neiffie | v &gion that is
serve as the priners, in which case no additiona

offraryvise somplemantary thdlde onophaprcwigsbpR RtYehecessary for
anplification my be provided as necessary (e.g.,

parti cul ar pol ynerases, dNTPs, buffers, etc.). In the
[6eegi fi ¢ exbadiermnpledesciisbedgahovenducted With6x SSPE buffer at
pol ynerase renmmins in solution and participates in th&.
PR tenperatust andh esrendiagsds seremssoridse meskstEngt ggnditions
" " 1 a 1 . n ..
o el S e ions) at a
rélativel PERbhanmniferatati For exsanylerthisendobaredplopedwpthit3x SSPE at
all of the_fragnments. In a specific di nent, .t he
APPSO BHO 0B Rt B Lttt ST henh iy Ltond wash
WAL rédbve 'élaﬁyel9ol%§ﬁ?5b&1ﬂﬂ' MHXNMERENIB%! BN may be %artially
requi renent. The resulting DNA sequences will have the
cadmptoentag qudnthesclsttiedpliobey Figerd hdhary sy flacomplementary

fragment.s pro ed .. eratio 03., 1]

R B0 S R PP IEpy te second s
vAdBR) ahd Céaﬁdrﬁz%}g BytRlisefaahant718 @Hich oeh edrallikelyelduld be
[0067] The P nmet hod of anplification is described in
PCR Technol ogy: Principles and Applications for DNA
Amplification (ed. H A Erlich, Freeman Press, NY, NY,
1992); PCR Protocols: A Guide to Methods and

Applications (eds. Innis, et“%ﬂm Academ c Press, San

Di ego, CA, 1990); Mattila et ah, Nucleic Acids Res.

19, 4967 (1991); Eckert et ah, PCR Methods and
Applications 1, 17 (1991); PCR (eds. MPherson et ah,

-~ B o ~ a2 2 A NN NN PN
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Application No. 10,042,406, filed January 9, 2002; US

Pat ent No. 6,740,510 issued on May 25, 2004; and US
woa0e08862ppl i cati on No. 10/ 341,832, filed JanueTudznpe6/002882

2003, each of which is incorporated herein by o
renefved dnc ¢hef sacond Istagerpobps . Bithdsgimadihere piaviodgbridizet to a

for. producing anplified sanple fragments that may be
S%Wﬁﬁogyf’é&e\/\?&h this invention (e.g., for isolation with

sel ection probes). Sone of these techniques involve

ot her net hods of taggin%dnucleic acid fragnents

e.g,,
(098] PCR, gy de porannsaled andrigogaly agnesdess sweple rﬁ'?’@i“’é’gfs have
detail in v . 4/ 02 eV '
STTINI I e e
siRRll@edrhain cantle lsslid atbiseate 0fin Bétey etdrdg ghe sutstp@06M] at this point

After anplification of the sanple fragnents, nultiple
C@}ta@dm@gﬁ@omlﬂ fhose mesdsic arid mgtSéL@ Gitibn ey Cqrplementary to
o) PR 5 i Yogg 3PSt 1900 O 20AGmens. Ths,
tHe0PrR68;, tl thi6 OpAi0 haso effa@iveRO i@hBedlithe itarget Sraguenisefom the

are provjded as selecti.on prohes, in the nixture .
1'm6$%x? )(eei;a}}n}gg.’ Ogbtthﬂ? @ng, \aEr @r%eﬁplpg}{,?g fllﬁtrhSlh 8rocessed or

liga: ' i bRCIAIBRUBR aResaimbees specificall
aﬁ%‘?ﬁ&ﬁ??“ﬁf’%@éﬁ‘%ﬁ’é? sgfstcﬁbiaihgaa TE o el on e aer ealy
déscaiberenalysis with BNAghisreagays, iiovhopskh i dsrdoadkibalsibe invgntion is
condi.t i ons. pr i ng anneal i ng between the sel ection
nﬁf@ﬁ&%£§ﬁ§“ﬁﬁ§H§¥p|ified nucl ei ¢ acid fragments t hat

are conplenentary to the selection probes. [0070] Each
| e probe has a sequence conplenentary to _a target

sa
[@,@%ence tAfaindicatedein; lBgag 1.oblpek Bl dstist tafgst PA SEpgpats are
t . hel i & i al _ .
i RS RIS 508 AT a8t g i
eRBypleetise iseaicamplifed DycicatraaitywsiawplSeM seigure itydroxide at room
ossessing. the_target sequences w Il hi i th . .
tg@weé@%lreon%b?n%féeraﬁg st ﬁﬁytrﬂgeﬁéwﬁhﬂgévﬁﬁr Byfipqhloric acid
.L\Tsi?erlm&cﬁamr&ﬁdﬁ[ €n \;;Hl%? RLO RGeS € FHICREALTRY DB r@fdved from the

ength appropriate for uniquely selecting a target
sslestaeen dee. substrith ésdb@es. dhe beadgemagiPsemayqs bpnithq solution. The

| engt hs. range from about ,20.t0.10 base pair s, N0or
e bl B S 30¢ s e Rae B pda Bl Sne.

about 80 base pairs). Other size ranges nay be

appropriate for other applications. [0071] The

sel ecti on probes may be singl e-stranded or

doubl g-stranded and may-conprise RNA, DNA, or a

deriﬁ@?ﬁ§@ %?%8¥?b¥%yggﬁggéhbodinents di scussed

bel ow, single strands of the selection probes include

a chem cal_ noiety or_ other featuriﬂthat facilitat

S
[809%i ng t dngoms rabaslipents.dthe Isotfad tagriafrpgments et b gnatyzed
dirdel®. RS &l in%%bﬁczﬁi%ﬁ?@o@ve%r meg%&g fitR v ﬁtllﬁ{% %ﬁlﬁliﬁed and/or
nucl-ei ¢ aci d of “conpl €mentary sequence through one or
frpnentedpess dhdichedrbioale, trnassibigyalfl BCR snpprgésion may limit the
.conpl ementary base pairing, ysually through hydroge
iBGAL FeTHEIN. PRIt BORICTORS FAFTTHEI Bae Thaler than
agﬁlt WEidhtely! 300-400 b pirs. Wuch)rd@neiRAhh) 66t0ARRS t6 Be ffectively
-ééazaguan03|ne, Ihosine). In additi'on, the bases in
intenrogated aisagi @l IP¥ Abeicneyralje Thératede,by may bakegessayhier further
han osphodi ester bond, so long as it does not
ﬁ%ﬁ%ﬁﬁ?@ﬁgmﬁﬁ&ﬁa bridization. Thus, nucleic acid
probes may be peptide nucleic acids in which the
constituent bases are joined by peptide bonds rather
t han phosphodi ester |inkages. [0072] Typically, the

annealing m xture will contain nultiple copies of each
sel ecti on probe. Preferably,7the concentration of each
sel ection probe in the mi xt Wewi | | be between about

1-100 ng in a 100 M reaction mxture, and the
concentration of fragnents will be between about 1-10
g in a 100 m reaction mxture. [0073] Broadly the

o g, o
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solution or mxture which is contacted with all the
sanple fragnents so that selection of thousands of

waelb@biossse3 t ar get sequences can take place PCT/US2006/002882

si nul taneously, in a single reaction mxture. For

[@96h] ex sdsplemgethpl hyi mgicheshtargat fragntnésdguef be amplified (see

K T R M .
sERhQY S0werRre@i 263l i, thd Hetitd Anipiticaese@paratiby Ioaj |The isolated

sel ection probes are provided in a single solution or

tarpsét pesnent QU tifHgss adwpioeirisenase ﬁftae?redt W@lqhn%\n%%as the
I b

S5 B TR BB, T AR DSl g i o

réquiad fontiar gebnd wedpdification bechnsgomnt sm'gleea@tor sequence was

i ncl udes at Ieast abo t 1000 ( e gigg}/ t +
caphed earlish o) thgingesent s eeepe&?@gﬁ SLPQ qﬁ 36’6 nhowever,
fﬂgﬁe' L4 4 & ﬁﬁgﬂs%ﬁl%’elﬁﬁ‘&ﬂdqﬁ 15 {HeP thaR RO 8oA& stPanded adaptor

quence cd nplementary to a distinct target sequence
ssquehceasusad aeqwelnrtml aspbicativad ”K/hetdegaeedmfsftmwidicaBNPWlll depend

Pr ef er abl iven l.ection 0
e ALY §T EEretrebs quee e g 67 yrinoBicgf as gy o the
révirebRAQRIE t%%@@l@&sallﬁﬁgls h&hhRmBd Ih A tRpishingbe aﬁ@lmirﬁately 20
such as a genone. The medium used to contain the probe
te 4 POR dyclss are emplpyeded aqueous solution. In a specific
enbodi nent, the solution contains approximtely IM

Na++ salt, preferably with 50% formam de and 10%

[ ran swfteatenpl{RQ#S, tBeCiﬁﬂﬁed tfhtgn&ﬁts ok ekibbit ioonlarge to

probes represent targets within a | arger geno

cHeptiaRny IssiAS Witk g@tnoaﬂee% eheqnaelgee%ldee@bem%g DN%émcroarray

Asseflﬁﬁtafeﬁnltp&fﬁpﬂfenolge 12 6RNBORyt ﬁH%&ﬁnﬁlé'th E€VWrdrds. If a
sequences, or at ast ey contain

semnlnxl Mgm'ammmh its rm’(pldybels tlreoctonshtgms fare ahdsey tb nppaduce tfragments

ability of the probes sel ect th ir tar
hawje chias hatc1s APRIORE A5 0T s AEQHFID RGBS foq performed.  For
g%l%lgﬁh@ b asﬂ)ﬂﬁ i e &RtdyY iR HlaCREEm&TRMARLs BfefSEhISWetvden about
npl'ementary farget sequences inconparison to
7ﬁcandtléﬁ gipesse saue namsh, (onfre sorco epbedithents, bétweer plequit ¢8 and 100.

Ry S BLS5" o7 A 958 L o P FS sy osmen

thd @solRbRtdr¥e SRbites Ghdt o8t SRACHAdBergelgcthisOgize. In other
probes to non-target sequences is neasured on the

ehpofinants, theeaddifimel fragmefitgtionria pecomaighed usies shoarng rewaction

se n f different non-target fragnent

© ueh%gssggﬁ$%g8? \% nunber of targetspecific probe

sequences to the total nunber of non-target fragnents

i n solutiaon. [00761 Further, a set qf selection propes

[PQ8) not ddemtsi h pHewedhe @FO%%FPnaHg the éﬁ&?c&eér@éa%t agments
c n n .

BREMEDE SR OFF FRpfCRficind Bubiintanpn, 45 hgyn. et

fehigatentscd 1 39NR 11ad h(ﬂpws 3y atream;ihﬁnd fo poddase adﬁiémmht:opies 613",

the characterization of a the s ect

TR BPLES rreipeh GFASHIASpEL BEN Sfa%lﬂrf@feﬁotc*oe £ ipider target

f@izhféhﬁ‘s%%' Bod'Setdh LAY MubthiBedsREo Lhedd irSarhMME Wil @Bt Eddtain the

apply 40, 000 menber probe set to the sanple m xture in

tmgdte&equ@mbsaebnmest east a fraction of the target

sequences potentially present in the sanple. Further,

a probe set may contain nore target sequences than are

[po®geNt i & pRESIrSUvARinSREREEpe EDtheENAEAOR, toduss DMB} & single

may be derived from nmRNA froma particul ar tissue so

feagpentatigetresditprende suethembadingnise e daidiel fiagmepiation produces

tissue will not be present in the sanple. [0077] The

sel ecti on probes may be prodyced by any appropriate

nmet hod i ncl udi ng ollgonucled#%de synt hesi s techni ques

and isolation fromorganisnms. In the latter case, PCR

or other anplification technique may be enployed to

produce the probe |n relatlvely hlgh concentratlons

o o o o - o I NN



10

15

20

30

[0078] Many service providers make custom probes

avai |l abl e on a contract basis. Selection probes for
wWais@emssok3 t hi s i nvention may be ordered from sBCTUS2006/002882

provi ders, sonme of which are the follow ng: Agilent
friignéme b gh eppuripe gzalftrognatiajs of thel iedated Iprgek fvgmewts, ©-2-

of Madi son, Techno 0 f
eSS TR Sl NP QONA. CBBONAT i oS EP R pag, method
rﬁﬁ} L0 QRMUMRE: RBPEVAMIL fdrRqedalcan! ie@‘dlvﬁryohege payeies (e.g.,
guced by fragmenting genom c_ DNA

(e
smmgieecolﬁ rabrnis H0fE base paiBna(dsargerbmEbar @éh@ﬁ%@e a difsch spguencing

SR P35 GpbVSE, 5L MRt Ll A it of

TERMYE LS ah GDléiMA))arﬁEMetComomtms(Nﬂm Hogat, CT). In general,
sequences. In other words, the gre se rﬁl\lAf ino il

thsggeaniign és ltcrﬁélntlf&fig%@n%éa@é%%@e&f’ ple8y omarodig; fan pralyzing the
5! LSRn ncl ude a noiety that

tait!‘aegi ng?%é F]%tgil n %Hg%g@sloﬁ)lnd substrate after the

anneal i ng process is conplete. Exarrpl es of such

noi eti es incl modi fi cat.i on he DNA to i,n
[¥)180% a{}n Iﬁul(\jfif IEHORE R % e&ipi%yedd 10g SV AT Hle bspfja?ed target
REREHts, nﬁ'l%'f?%‘léii@s gRdfifst ¢¥el18N8nd therdcsiRaged lvsﬁtheﬁlaﬁﬁiceoanay

tRe moiety i's biotin or streptavidin, with th
usddysonditienss thef &cehth@vh}fbgldmaﬁ@tpmthl 1§ Amgtobyizsei qilgonucleotldes

respect, v erna ive e t th
A3 Biihlg e He*b‘%j c%‘gnla it 5 ’B}%‘vu gd%p WitiSved: "Riany, widely used
150015 fr SO PLFREE prdvides BabreSEROSlichEnt In af ecidiel et)ﬂmple terminal
substrate is contacted with the sol ution of

ified
thnsfgmenenzymeds anpiayed dpdabel Biesiragmasnby i ffer the FaBels bre Hitached
AL AR e SRRRCHAMOLTE B AR on e
nfiebahy)ithe akap ﬁtaych‘e smhetthmdm whashed g0 derthatdatilifatedetection of

above together with one _or nore other itens that
oA R e aomnoéhﬁ@ﬁ@yelr@ﬁ&elﬁaweﬁm oprhf Riray o fep read out
stdeguch
HEAHEDEERL 1o HRAE (RIBRRLERRr ablcie O IncAlabidus R LitdeGuehoes in
tl&t san)pldaa\m tigp @se lOf B&H’etafm larreadem riddsitifigs thep slel¢s prgent in the
noi ety on t S i.on S d thereb
grge] qeﬂk‘%{’tcf’ﬁw yl ‘Pé |f‘2ra‘f f(lflﬂlg lgaw&§%/qgﬁnc§ cBigcaion of
1ﬁ(ﬁ§1d§é’iq§r&5éto@1 thg_'a?raif @) mRYw ﬁh'g&@atl NEhdiflent p¢ torapiem@ndry to one
pol ymerase for anplifying the nucleic acid fragnents.
oBtradre pirolres e arrashd 3k terefons lﬁw“pnmlméqﬂquehofatm&a@ﬂ%ﬁ and

Bl AL o8l EhSioe, freorbnt Tt bl LR oticomotcoric

nhi8RBAhyd, NaRC Gedodansr rehdeks, emf@dirﬂe Btcs @b phjvsded with various
i nvention, the co Iete set of se] ection es and

Oph%erlélaﬁﬁl)/e ay it e HNA aRECTRRIED) REIVCTS sicdy ﬁ@tgoqeea%qqngwlally
TQ _pr

TSt o € pB PRl DREDISAA Ol CAL! SRR ber methods
RONPO BERbE; &rexpmpie daklt yeqlvacing bO thef rogidns encwldmg each marker,
10 000- fold more fragnents than sel ectio

chsiten mf@flacrravm SPraISIE BOCIES) ShOREReSBatE OB rEg g encas as
pﬁ‘ﬁ& f?ﬂ XE‘EHEIGHtS’OI%%Bdé‘lQQQS f@l e MRrAndt{AAMBRESs in cell

an sel ecti probes. Note that many applications
lidekl enpl oy subsets of a larger "conplete" set of
sel ection probes. For exanple, an association study
may link certain SNPs to a condition of interest. A
[06 0! et e'Fipiebe §fkysMRYsdqiedcedel Rysdriess cafpléjrausanefuence
orevén mllrons of distinct selection probes for SNP
iso lntefl elergetvftdgaentse imprrobieecet cabpligieall a6 ofeseried above. In an
condition of interest enploys only a few thousand of
these sel ection probes. [0081] To actually select the
target fragnents, the proces must provide both the
fragnents and the sel ection probes as single strands.
So if either of these are present in a double-stranded
form t he process. beg| ns by f| rst denatur| i ng t he

.
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94C for about two m nutes. Note that an increase of 1%
in formam de concentration |owers the nelting

wao eopessatiir e of doubl e- stranded DNA by about OrPGDTS208€002882
t he conbi nati on of tenperature and formam de

oparaigen B2 Bt the rfrapaisolatedt @rgab rfegneentsnaedudyided tiera fluid medium.

enat uri S enc e anneal . ed by

Thiuowet aewRed ot Sh RS 116 e GLSCHPleceiors R ipecific
fih BinEAlahY ’thénhl%le@slﬁk lﬂﬁ@s R0y Wduhd QFEQ4Ednenad 083,000 SNPs

420C over a period of about 2 hours. %hen t he

ateenpresantas o the tahgstt éfaamemo@ poepeBber 923 tholipetarget fragments

algb%l?la}%eggr 1@/5?911% ko 1thS L@ pﬁ:‘%?%ﬁ%ur h p?ﬁ %ﬁ%:%t (5b0 SNPs.

Thbiesftére ek aperaton @Bg,ethéafbigﬂﬁen%7 aﬁeOtuﬁBa@ra@hattednaﬁd laifelled.
t he anneallng takes place. After reaching 370 t he
Firiadyuiean speratien 827+ fipdabdieg i agmugnés pigrin P‘feﬁlzism" a DNA
1q§%5§a O course, the invention is not limted to

These denaturing conditions. For exanple, it may be
possi bl e to anneal over significantly shorter periods

of time, possibly as short as 12 hours. [0084]

General ly, annealing refers to the binding, duplexing,

or hyhridjzing of a nolecule only to a particul ar

nucl eotide sequence under stringent conditions when

t hat sequence is present. Stringent conditions are
condltlogg unS@ whic a probe hybridizes to its

t ar geteRSTANQR to no other sequences.

Strlngent condltlons are sequence dependent and %ﬁ@édlﬂn@

102} r cumbreanmis DiEN drem | Jumagy plogd iprandss: Vands
cﬁx%} ffdigf, Oa\gﬁ onu}ltéo cllR)‘Oﬁﬁot haRi AGutdhr80FRled  protocols.
TG poi ht o ( or t espec‘f ic sequence at a
ApphoiedtelyonDO 18t bérmhdsma:nﬂ)l\fﬂrl wﬂéhﬁagim‘mtsd tusing DNase 1 in the

t t f.i d t
PiRSERE & TN ER e e AU ZEPORY AN SR B ot HeSPAgpag 1
kﬁ%ne\"fﬁml%&’b}l Qhidien 'b?(frﬁi%te sﬁxﬁﬁh‘% RE& s@ﬁ:ﬁ@@én o dheagarose gel

target sequence at equilibrium the target
ekaequplmress e ﬁeorpr:lés@ BANA nvaexn@@sblumen‘ﬂﬁﬁl bynzebRent fyeth i

are t heqy occupi, )
%Ip@ Vasesa(t%g (g 0N 1e ?Jelnf?8 ‘g&? ﬂi’i{%l dgﬂlﬁa erxttutms)olunt ended
fEeReARtWat I1RRte@%to altdohBRSsr aﬁ&&ﬂéda@to@ bt ﬂQC bsiflg N’I4NaNLADHgase for
concentrati on (or other salts)

to and
lbheowrsnpdedigited PAAntvas dhgt uéfb"o@r‘t t@ﬂt‘:&tﬁdfl %ﬁ%ﬂ? Hrowds PCR
Q

rbfugn i ebibal ieRRh s S Nl R PAEt ) SRR PR
PRGNS, SThid ebuctidon tat bacatdlgzedoy tlﬁxla‘"rrﬂm‘éA p@tymnhrhseqrrswoﬁsly used
5X SSPE §750 | BM NaCl , 50 nM NaPh ? nmM EDTA
Akt Ahe BREA Fapapeiidupiebbpihos] o8 e s into

. - T 2 kb,
LGRS e éﬁ;% e%‘??fﬁﬁ%‘r%“?ezp;“
vaittethd epdj arfitg & f §ehpeoditcicatlabyuti 00F @lortes 4A and 4B. As
shown, each of these represents a nol ecul ar scale
vol unme 407 of the reaction m xture 405 provided in a
si nglAsmgaRgreadttP®  \ol une 407 from Figure 4A has
numer ous doubl e-stranded species. Sel ection probes are
(DO i fi abApproyimatedy &t pachate PR @Wﬁbyaﬁ arixpd otifh 10 pg of

Qoo M Bl B e S R, 4 AR Ritized

dr{ushis6 a Tyeda&)dnﬁﬁent?ffugaﬁbﬁ SERgpldeied TBIQFKE%S tA¢re resuspended in a
|dent| abl e by the rectanqgqul ar adaptor seﬁmgnces at .

suffeble myrbridigaing b)fffe@,h%lchraa ABS gidveSEREgwhichdptiesaian 50%
X (e.g., fragnments 413) while other fragments do not
(e.g., fragnents 409). [0086] In the idealized exanple

of Figure 4A, the selectionefrobes hol d t arget

sequences Xl through X6. The’sanple fragnents hold

only target sequences X, X2, X4, and X6. Sequence X3

and X5 are not present in the sanple. After annealing,

as depicted in volune 407" of Flgure 4B ~some probes

. r .
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with targets X, X2, and X4 cross-anneal ed. O course,
normal ly there will be nmultiple copies of the
w0 e@giesses hol ding the targets, as well as nul PCPUS2006/002882
copi es of theconplenentary sel ection probes. Thus,
fommiamede ym/malhlylyridimtioal accelémmle ek sy1 96 rdgbran wilfate or 10%

fli d t
P%%?fﬂy@?lg I%}??ﬁqglgﬁ?)n ?? gle&r 0% ﬁf&\?&g{lﬁﬁ%ﬁdngﬁﬁt%glectlon probe
wh§ QddteeroRho b&cﬁanahceaﬁatdﬂnemdtfoarm ed’@raduatis, the @%ﬁbn was

After the sanple f%agnents and sel ection probes h e
aléqw@atOeﬂOWb't@yl B &7 CravshrIosed Hie apselangrgagting was lifowed to
0 3] bstrate having an affinity for
p]toﬁeel%géetl%g ¢?%ﬁ203? %a& i ndi cated, the selection
probes can |nclude a nnlety t hat Ilnks with a

conpkeRERNs PG SaniBilel PNonfrbgieersubst rate surface (e.g.,

biotin and streptavidin). The solid substrate nay take
(RO 91 T T ep6nk offgfrggﬂiadlﬁ'l?ll d6dclq RRAES pardingkSoticARh&Was added

m croarrays, ' porous gl ass surface, nenbranes, 0
tepthagtaction ahd the blpenylﬁﬂed INde dieneallgwedhie o thetheads at 37°C

ris beads a meron dj.a
f(é‘ %ﬁ 3‘3 %@ngﬁ) lg%nggt{l) 8g§a¥3%eriétzf Osggge%lgp g‘?%‘?ecsr\%tth 1ml
oPERESHYRBIIRL i 6 rfRR ienpeptRnWi X fimss wetRtlaml 68f M2X SSPE at 37°C
avai |l able from Dynal "(Gsl o, Norway), are suitable for

farrAfbiiini ZTkegDBi o tchpiutedbe ghe baads Wo@é‘@t gpleasefl gy incubation in

ri,chnen
oSS RSB By ARS8 ot v
080.15MAHCOEN Thad new128d DANA Re® I‘tl}&ﬂlh&b& dh hl@l(m reattjon with a single-
reference for all p iposes [0088] In an [

enbodi nent
s@eﬁeétP&il PHMET @a@leg 5] th SCHIHERFAEFSRPBAIRG Té‘n:i?‘g qlgateg adaptor at
o dagéﬁl? ]f'f“f\l%hfrg’ﬁﬁl Bp?ecﬁbi\%’@ydsdth& V\Hﬁ’t‘lﬁéd %gmented and
|s ri over e|r S aces lurality
end-1dberds wafh3 Tesmamd:l ettarisferbdee canyeal ad pwpamtroel 406" microarray
Initially, the individual .beads have no i mobilized
h%@méégﬁﬁﬁbﬂ?%6@§5m§ﬂ@‘¥ﬁ§§uﬁﬁ have streptavidin
noi eties distributed over their surfaces as indicated
by the "S"'s on individual beads 505 shown in Figure 5.
[0G108] r emaﬁsritlngra'teti Tothdgt ¢>@mpﬂ@ anchthg @bbwd@pnptlcrmof a peeferred

ure some of the selectio r
cBPRET SR M R Bruicks Bt et FAETal i spptexity for
plRegeig ie&@é} BRABISs SfchSAA0ME Hubhahi Edhbfed; AS @epddgtact &@é&ence the
[0089] In a specific enbodi ment, the contact betwee

htimen gehame eentaing appsadisatelk ddikion desq pirsa ARPIYIBE 2 §ft ot 80,000

323 SR SRy B S BTG ol pniy o

DN atib beamdlyséd Bpaviactbnofrmprebkiastdlp 20j alg., wh howrt® million base
anot her and effectively inmobilize the ubIe str nded

d
pgisg i e £asy of REO Y é%tlplénﬁ?ﬁl%’és arQPVﬂ% gfigns in
1S AN Sl QAR o8 LALifAL D a\eeemﬁlwedsm&n@gen the

se ection pro osen to sel ect

'sam@g&ﬂagm&muaneeeaMmcludlng features of interest (e.g

one or nore SNPs). Oten the feature of interest wll
be centered in the probe sequence, but this is not
necessary. In sone cases, the feature of interest wll
be off-center or even outside the probe sequence. I|f
the feature of interest is |ocated outside the probe
sequence, the probe sequence shoul d be conpl enentary
to a region of the target sequence that is
sufficiently proximate to the feature of interest that
the probe will pick up fragnents having such feature.
These i npl enmentations are depicted in Figure 6, which
shows (a) a SNP or other feature of interest 603
centered in a selection probge 605, (b) the SNP 603
within a sel ection probe 60733 but off center, and (c)
the SNP 603 | ocated outside the extent of a selection
probe 609 but near one end of such probe. [0091] At
Ieast a subset of t he target fragnents becone attached

N a o o .



10

conditions to renove | oosely hybridized sanpl e nucleic

acid strands, which may contain m smatches to one or
wOoreeoe/0gd623 he sel ecti on probes within a regi on PEEUS1086/002882

ot herwi se conpl enentary to the one or nore sel ection

pr obegyel DRBLimbssan exanple, the first stage is

conducted with 6x SSPE buffer at roomtenperature and

the second stage is perforned under nost stringent

condi ti ons_enpl oy |n a lower salt concentratio .

P06} esentitRchisERe 18EEPR 10 it CFTAGRE FOe 8l AP Emepatign and

a}‘ﬁvlﬂ%ﬁ%ﬂ%QHQ H%cﬁ%@d abQ¥e. AR Rk Bmple vehiBBIhePRBBROIBY L Bf this

SSPE at a tenperature of about room
me:rmm abubeerupescabeh uuten&?@@gen@apm usingsa A Hnioveesty, the

WRNE el ative boun

el Aol it B 57 BB o bt b R B ety be
ei?feﬁ@é%ﬁto e MR tidn 2HOWSIARY dfubdckei€ @é‘iﬂb @m&ﬂhs&ﬁm length cDNAs,
hybri di zed fragment 7 11 (which typically would not be

mleNﬁv atid lgpneshes sl on il aepthads SRgUIEAE camplexity dpdugtion such as

g brg%%{;isgﬁgrb%rﬁ% | Sé((i: 6%(’3 s(sil)\@éééshs\cggﬁ{}ﬁ%g %ﬂlicirfgééﬁréél%‘?gkﬂose of

oadifarghelim hy beliediaztedvitlo retogmkzecothen yariatiens/ Omod{fta83]s, and
After the non-anneal ed and | oosely anneal ed sanpl e
aﬁ@@@ﬁéﬁts have been renoved by the two washes

descri bed above, only the target DNA fragnents shoul d
remain on the solid substrate i other words, the

[60lDF] r at e Iwiid ko &k mhlieﬁ;tq@di that denttxive ddsdeptidnyis ordnded to be

t hose nucleic acid ts.that are str Ly .. .
iR erag P rergeiie COPERy: SRR oubarh LRy piilfbin Go ar
13t & aRb &S MBS it h BT 88 tm ddM e 1oAY IR e mAdRUS, thé e/ eRfiOE BRSlosed

to this point has effectively isolated the target
i tlegy amhcaubn orithohedepertiignisem td saape asdspirié of fhe pprfion. The

t he t urther, proce I e
SPapot i Byt shgfR el P aRBRRET RN Pl BYRHAE S e
aBEPTREREPBHE Bt ISBAIIH Ynst@ el Bierafinddy $ith r%fetdhc@lw\the appended
mcroarrays, it should be understood that th

cﬂawe,rﬁlmmwnh tiheofull scppe @icpanityatemfsdto r‘rﬂtlﬂbwh[%@&]ﬂ%@ﬂtkd All

b, Bﬂéa‘f% ?%énﬂoﬁécﬁﬂ&%néﬂ ?thé:ﬁw]tﬂ'g’%‘[%) BPH%‘E‘ Qg'%nd dlSC]OSlnC’

Y a s arere ¥ 1Pze ction

r@dg@bt@Smbuwdslogxes aflé b@icaptathan maylhﬂ: Bed pemnﬁaemo@(\mtﬂptle present

this is acco I|shed y trea W

lﬁXFleIB% dethypg 1%‘61% ‘?é‘h‘B%F%HSUP %‘l}qé‘é’ﬁl%’? thaf fhese mferences are

le?k Ui Nrdiionett el ﬂn?é?ﬂ W‘)gé Hg’scgbé@ nMefiy d "m&:&{oﬁ&htcth@(ihﬁlosule
ter denaturation, ich the target fragments have

Vageus paeny,qutcir appltch&orﬁmnémuhh@,tlonhaesrai@smcad eUnlesedtherwise

wove ol ution.

il il I o el o T HEAT oty P GRS AR

enriched target nucleic acid fragnents. Analysis of

| sol ated Target Fragnments [0095] In sone enbodi nents,

the isolated target fragnents can be anal yzed

directly. For certain applications, however, they must

first be further anplified and/ or fragnented As

i ndi cat ed above, the possibility of PCR suppression

may limt the initial fragmentation procedure to

production of fragnents no smaller than approxi mately

300-400 base pairs. Such fragnents may be too large to

be effectively interrogated using a DNA m croarray.

Therefore, it may be necessary to further fragnent the

target stands.[0096] Assum ng that the enriched target

fragnments nust be anplified (see operation 117 of

Figure 1), then PCRis perfornmed using priners of the

same sequence as were enployed in the initia

anplification (operation 103% The isol ated target

fragnments will still have a tor sequences attached,
whi ch can serve as the annealing site for PCR primers.
In many cases, only a single prinmer sequence will be

reqU|red for the second anpllflcatlon because onIy a

o,
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requi renents of the sequence analysis technique. In a
typi cal case, approximately 20 to 40 PCR cycles are

weppbogsses [ 0097] After anplification, the i soP@r/Es2006/002882

fragnents are possibly too large to effectively

hybri dize with i nmobilized oligonucl eoti de probes on a
DNA microarray. As indicaCeAIMS will then be
desirable to further fragnent the target strands. If a
second fragnmentation is enployed, the conditions are
Wohesen Lo produce fragments having a size that is
appropriate for the analysis technique to be
performed. For genotyping by a DNA mcroarray, the

final fragmen i ze is. preferabh bet ween .
150 Base %&W 1o|§r9%|13é>:11 ’tn%,talg?et lﬁuﬁi%coar?ga sée#bg%plae ?rg%%lsjggua&g acid
shabNeds nadiedd cottbraseh: 100. Contact with a DNase for an
appropriate period of time may be enployed to fragnent

t he i(@d@eaciating angjeic agiddiasareats oM ther WS fi nal
fragnent .t hze. .l . enbodi ments, the
addi Kﬁoaﬁ@?lﬁfyl & §gi?r§%§éz}1%l?8%d?rsa%g%§%hpl i shed usi ng
shear)ngpodieg tiel aiplifiedenzlgivesid Rigmass wes deasbadunbo0e.
[0098] Figure_ 8 follows thewpro ,ressigdgr) of ..t he .
diginglcselegtiemPprpbes 1y by RelR faction BagkmUdst soRfiigismiogping

hil | i ' S RUAeic ladidFBigments that
EBERES 400 ARAUIRD) Bl 80y Arsh iRl
apy aahvyd emerdteliiyt to dimaseleotiph @obe4, vherdin éheaaefsiciibn prpbesihayest
fragnents are then fragne tegetito.géoduce smal | er
S?%Heg%‘?s LR ‘?ﬂt%ryé‘?g}et B8 MU AR T Ut rat ed some
of t h@s@nlok AGRObSpIMitd nitMic QB HRALMeARRhAtAFDRSL strongly bound
sequences of interest. [0099] It I's of course within
to He sskcopen pobehend nvention to use only a single

fragmentati.on reaction.. sSuc : t '
i e e e s R TR BB sctccton

PREHRE OPkdraih&aRl aedled adpafistchiledd adid Grapmentatagsdsalditaget nucleic

fragnents, e.g., genotyping using a conventional DNA
agidcseaaneesy .thep@grtyeus ating eid targep BuGteic R SEAMINGHS a
sequenci ng tool suitable for sequencing relatively

| ar ge sequences (e.g., sequences of about 300 base

pai r 2. and Tharmgehdd ofdainekdophe compdiing chasegrieingitignucleic

techni que nmay he | oyed. O her . enbodi nents y

g KIS %gths?éa%lﬁ of the @i Tinclig 3¢ad sqayencep Eelrrost 2@{5 CA)
and 454 Corporation (New Haven, CT). In general, the
invention is not limted to any particul ar nethodol ogy
or prioductThieanethodibdaing?2 twieer¢in tlpethatactayiving is pexfoimzaddy
usj n his invention 00100] 1f a.DNA.mi croarray is
DRt b e UG RGP B agrent .

the fragnents are first |abelled and then contacted

wth the mcroarray under conditions that facilitate
hybr i4di zatThsrmethed of ¢lein prfpBhericoe@risiggonuc! eot i des.

Any sui tabl e | | . and._.l ILi chni e
enpl oa%)&l. ylﬂﬁﬁli‘/eat\%%%}aﬂfﬁﬂ gpﬁlsé%%ggésﬁ gf;g#eﬁ:{g (‘%}E%&gse

pr ovilseellid Ui segt husle@naidsequdhcss wi@ab bomtactkpbia, with said
term nal transferase enzynme is enployed to | abel the
ucleimacid d1ayfter the | abels are attached to the
fragnents and the fragnents hybridize with the

ol i gonucl eoti des on the mcroarray, the array nay be
st ai med arfleancthad bédaio4f furthéreronfpaising fuethe fomnenting the
of the fragnents bound to array. The binding

target BHaleip At g’&\ﬁfﬂéypqoyot]ﬁé%ﬁ?%ad out and i nterpreted
to indicate the presence or absence of the various
target sequences in the sanple. In the case of SNP
targets, a reader identifies the alleles present in
the target sequences by virtue of, for exanple, (1)

t he known sequence and | ocation of i ndivi dual pr obes
on the array; (2) knowing that a fragment is

conpl enmentary to one or nore probes on array; (3)
therefore know ng the sequence of the fragnent; and
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creation of a library conprising the target sequences,
use of the target sequences as probes in further
wezpensssent s or net hodol ogi es, or use in functPONEE2006/002882
assays in cell lines. [00101] Figure 9 shows a .
sequénce The opthodtdfens oéelpiney b4, whersiadirsmesmting dhepusépic acid

target fragnents in.a specifi.c e di ' q
sagid aroderEe s a0 6ABS TS i Y 3R kg EpPERGLyRI2s
ahd AHWEDI080 BER RiEvi ded in a fluid nedium These were
obt ai ned by first washing the solid substrate to

renmove non-specific fragnents and then rel easing the
spechf i caly  RYGA I whiBAITRDEfora A0 (D BRIAE Geid
representéd in e target fragments. 1n an operation
fi92@ents feaiones0(t asg @hird.r agnents are anplified using a
single PCRwith a single prinmer to anplify all 83,000
SNPs. Thereafter, in an operation 925, the fragnents
are gurth RS ith@ps! inFd Mg nbhBleRMcid
operfgti onqgigl, the |a§gg?|8%3h$?§§{ﬁgﬂfgl %érﬁglla!uﬁ%errogat ed
fragments an @ENAraducesoarctay aciappleets Rrdpg paei oagodizomat allows

sanpl.e [00102]. Genpmi c fr.om human bl ood
gF‘&‘?n{j%HB% ’Péémﬁz\%hc qcédg?lﬁatye‘ﬁltl it r%‘{ﬂ% #l%?lg]iﬁﬁﬁ?? avai | abl e
kits foll owm ng manufacturer-supplied protocols.
Approxi mately 100 ng of genom c DNA was fragmented
usi n§. DNadbe mathod dfenyroé skeirae 155 Whernein sl fyingthe nucleic acid
fragnent ed .DNA si zes r t :
RS oA o daT B A T TR B s tep it BE R Ayt tantially
2B OP @fcatucRit 1M Augheg pradnesdial(ael ect rophoresis. The
fragnented DNA was nade bl unt-ended by treatnent with
Pfii DNA pol ynmerase at 650C in the presence of 200 mM
dNTPs, Ne - lsa : [at=1 to
2 dodBl o e BB cFPiAGH | SRRERE o PR £
afrpiifyiife thewusleicTdved frhgates, abhthingsdaphes tathe @ndssof the nucleic
tenplate in a 20 to_ 24-cycle PCR reaction with th .
aP@EWtSUWPPrﬁH{ g adepips GPUPHFOIRIPAIEST PYLRIE DA prRerS
j I Thi s reaction can be catal yzed
eg@ﬁ%}ﬁg%ﬁ a%@ﬁgéwpn@’:e%@ﬁpr evi ously used to blunt the
DNA fragnment ends, or by other DNA pol ynerase enzynes

added.intq.the reaction.,Typically, .the P odyct

r anggg‘ i nO%’lei%eﬂf‘?%?rﬁt%%gh{o’%@ﬁr%‘blliégdi& rskeg!al \?\A&P ﬁH%hﬂele same
sBRicpkd ty of the products at about 500 - 600 bp.

Anneal i ng reaction [00103] Approximately 5 ng of the

PCR product was mxed with 10 ng of COI-I DNA and 100

mg of. \Her rin e t ] . . :

l yop i2I [ zeTl e??)e%({/gr;?ess W&ahce Eeﬁlﬁmgéﬁﬁtlg}s\é%gmlgﬁ .dS]?TﬁIeA with
ssbNedtafPNA was t hen resuspended in a suitable

hybri di zati on buffer, such as 6X SSC or 6X SSPE, which
may contai n 50% or mam de and/ or hybridi zati on

accelgr at i3 Sk 38c1407a B iR oRddsd AaBtdRs thh@¥B not attach to
pol yet hyl ene glycol. proxi mately 50 ng of

the eddsf Haheickic &N\ fiaginents sane ps pili@ensas avsigtiédng thetriweleic acid
reaction and after denaturation at 950C for 2 mn, the
fragmetSon was allowed to slowy cool to 370C over 2

hours. The annealing reaction was all owed to proceed

at 370C for 20 to 36 hours. Selection of anneal ed DNA

f r agnignt s THeonGHUdd aDAaign b9, veerapedadhinathe edamders comprises

m cron paramagnetic beads, was .added & 0 t reaction
1%@“% H’é @P@P{Sﬁk}ﬁ‘i@&n h?/\}él%céelcéfl‘flg\/%ea eogbi nd to the
beads at 370C for 30 m n. Follow ng binding, the beads
wer e washed sequentially 2 tinmes with 1m of 6X SSPE
buffer at roomtenperature and 2 tinmes with 1m of
0.2X SSPE at 370C for 30 min. The DNA captured on the
beads was then rel eased by incubation in 0.1 5M NaCH
and the denatured DNA was netftralized by addition of
an equal volume of 0.1 5MHC . The neutralized DNA was
then used in a PCR reaction with a singlestranded PCR
primer having a DNA sequence corresponding to the

. I Y " o R IA
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end-| abel ed with Term nal transferase enzyne in
preparation for mcroarray hybridization follow ng

WG b@aaisssed procedures. [00105] As illustrated bRCT/OE®06/002882
exanpl e and the above description of a preferred
enbddi merithe métbod efamytof sHips dvi, adsrain tessiegdpmpioges

reduction. i Lexity far Rpr [ | arge sanpl es
COuREIRe ﬁ@lett’ﬁ%%??ﬁnﬁngtg H‘B%%g.eq&sa %88%%?%%& %f reference, the

human genone contai ns approximately 3 billion base

pairs. Applying a set of 80,000 selection, probes in

accordan cﬁnevm@t od pf daiph {3 rft‘ﬁ]éﬁﬁ,col’f@ﬁls@géliﬂﬂwgrtgﬁ El%%“loﬂe

uant Lty t j RfioPbrobes is annealed

oS0t bty B, PuctGin R RAMEERERH of AR probes & sane
to it drslifaastichic SO0 fagmestsrbéie/cbn aperetitms.(c)omd @Ys| y,

greater reductions in conplexity wll result when

fewer selection probes are enployed and/or when the

sampfe T I ATRDhSA BF Safies [ Whorth IR soRARBkRO SmbiRE 6]

The present 1 nvention has a broader range of
plumfityesfiebdd. i on and applicability than described above.

For exanple, while the methodol ogy of this invention

has been described in terms of genotyping using a DNA

M Ccroarr aype hb@ok BY Rk Y6, WEirbindeheting itk 4iaplified nucleic acid

limted. For exanple, the invention could easily he -
fragupenteiidt aro nohwrasglyeoung o thedelesérmprobes ompiises Bpghing the
i ds such as full,-|engqt and genes, as
SQ@@ﬁP&ﬁE%UPHSWOM%?W%HSd?8§8§E$ﬁ§ﬁ%%ﬁ%$§§ity reducti on
such as gene expression analysis and cross-speci es
conparative hybridizations.., Those of ordinary skil
in tHe ar Theunethod of plghn 18, wheren washjngthesrlid substraie
nodi f | i {] ; j
oot FaisEny SRALHELERA Kition Hoth Gndldork i RerhEve
pdgally driishledbinptifiaddudieit acidstagimenisfeom boundsediéctipn phahies d
be apparent to one skilled in the art that various
enbodi nents and nodifications may be nmade to the
i nvesd i onrg 5elHae% ah ot HhinPRB! WESAEInQRpYdiAH Hétamplified
departing fromthe scope and spirit of the inventiopn.
niBieic scidfmgotentshie theissinct exleation prabes ithe piaglgreactiga medium,

determ ned,.not with refer e.to the.
CQRREET PRAGHNE BERS Aot OO BB LG aBR P Ben gah ¢
OB IBMERES; foQ difithcappandedeielideequalce ig thd dihglt heactioh |
scope of “equival ents to which such clains are
mediunt.| ed. All publications nmentioned herein are cited
for the purpose of describing and discl osing reagents,
nmet hodol ogi es and concepts that may be used in
conngct i omhividethodhe cpiiONvhemiretht nombeNeftdistingt bedeation
is to be construed as an admj ssion that the 7
probramaplowst Bribe BREIS SO TRPHER 3 PONC AR A0L PR AL
descri bed herein. Throughout the disclosure various
pat ents, patent applications and publications are
r ef epncedhe Wrttessofanief viases 1-Adivbercmoxpesios thesamplified
i ncor por at ed by referenfe.in its entLrGt¥ f?r al |
nyglfip GSIOSTASIIRNIRO WERNAC SS1CHign REses W @ SinglntepspRR fpegium
[ sakak : | a8 ITRRURAGES af AN BoMIL OG0 C
C%@ éégng?%@%ﬁgnﬁg?h%gﬁ%lggp%dsi ng: (a) generating
distindteclectmi probesigrseidtsingle wavtidremedingl e; (b) anplifying
the nucleic acid fragnments; (c) exposing the anplified
nucleic acid fragnents to at | east about 2,000
di stbgct gk erhlabmIsReR, Kwﬂhe@irﬁéﬁ@kﬁgﬁl@@@hbl@ﬁkdﬁﬁw}amcid
under conditions pronoting anneal i ng between the, .
fraginetts itodispnaiselsctannbrobes iamsings wactnenediBmMLOMPrises exposing
fragnents that are conplenentary to the selection
probes, wherein the selectign probes have sequences
conpl enentary to the target3ﬁucleic aci d sequences;
(d) renmoving the anplified nucleic acid fragnents that
are not strongly bound to the sel ection probes; and
(e) releasing anneal ed anplified nucleic acid

. o o g,
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aci d sequences, thereby isolating said target nucleic
acid sequences. 2. The nethod of claim1, further

W@ 09p0sseng characterizing the nucleic acid san@li/ESmne/002882
the basis of the target nucleic acid sequences ‘
thetreplifetl turldie peid Sragiants featHeast aous |18i000 2istinpieselachon pwbes
.characterizing is.perfornmed by applying the target
‘%ﬁ%ﬂéF@ﬁﬁ€Fﬁ“%€8ﬁBﬁ@es to a nucleic acid array. 4. The
met hod of claim3, further conprising: anplifying the
target nucleic acid sequences released in

1 se .eas (&), and .

| abel24% ng Aaeathadafgualatingdrgpiaustgi¢ladd fiaaments Tiom gmixiyre of

qnt act i 1.t h..Sal lei ' .5. The
P BE Ul PRI i3 BBl B el
fragr@nt i ngpplsteg armudyptor serplendectoahé ehdsrod ghetatgst mid wom-tanget
| apel ling.6. The nethod of any of clains 1-5, wherein
wf_}éw@m ragrens iththe P e s YARPHERICERCTGEIRESES @

[ . eatf i
Bl e B3 oD B AU AL a1 SR eRERTo the
mimbleepnurl¢ibecid fexgaget gidge of t he nucleic acid
frag ts is.about 500 base pairs..8. The .nethod of
any OB oT AT » BREPERT SBHUEAL IO ATOLE Bodieg and non-
thicBOMBHh &hité, WieBin RE PEHRESeqbitdeab Re@Sdadly fJ ABPEASe target and
havi ng” an average size that allows genotyping on a
nendhigetiraghentabesades ihat benyidettdeantufing greass adapgms; 9.
The hod, o ny..of cl.ai - el i £yi
(e nob oreaeiBY iR afuledbudssdoe MR SR BB
phakliryesfasRcihiapidbEedstitaro(PERIndencadiiing midt atdiyotakhnealing
of the nucleic acid fragments produced in (a). 10. The
ofdlenisdechipn grpos And ihgitsrgctnusleig anid Fagmeyppyieatindhe ssiscspn
e . : { . .

TR RIS, U 53R HEROUSIL oy BB i
fidpateaisn ahdie adapt ors conpri se sequences conpl enentary

to prinmers enpl.oyed in the lification ration. .
12, "L e Ret e Tenar gl g e TSR o S s apeleic
a%gf"ﬁ?e\ﬁl%ﬁ&é H@mﬁtﬁgﬁrgﬁﬁﬂzﬁ RE& nuéiic A€ HABHBARE v@lﬁiglg %%I:A\H@und to

erein the adaptors conprise dsDNA with
sl delectiGn piftbes, tetrblydlisolfitiag thie targer, nughesq adith fregwenss.
adaptors that do not attach to the ends of the nucleic
acid fragnents serve as priners in anplifying the
nucl et actkk he@e@entisim 14 whohén el fgtodkegletdts BQouble-
wherein attaching the adaptors conprises ligating the
stigagadoruslaioadifl geftueeerds of the nucl eic acid
fragnents. 15. The nethod of any of clains 1-5, wherein
the sel ection probes conprise noieties that facilitate
| i nkaxge t OTige wethbd oSelbisi 2Aitveherdifh thelddaptoe hhog bkt eddafom
15, further caonprising |inking the selection probes to
aitaclyneny tQ thssdapbtheHelekidgiddiagneedt a subset of the
sel ection probes is annealed to the anplified nucleic
acid fragnments between operations (c) and (d). 17. The
met hd. of Theainathdé of vikier 26,whdnein slod addpwoubbsy a sticky end having

conpr.i ses a.plurali of beads,. 18. The net hod of
DN iR cAmplafisdiang B PiePY B TokY Eh6 ofdky
&%ﬁ@ﬁﬁ@h@t&ﬂ@&i@%ﬁe&&khé@r0n9|y bound to the selection
probes conprises washing the solid substrate to renove

unbound nucleic acid fragnents. 19. The net hod of

cl ai 8 er ei in he, salid subsirate conmpr.i ses.
oo 1R SeolSLale P B ge SRt SAhEaf IR it ReRing a
1861REl Adcefaryt Rl ghtem enelaiitieali loy tiRrHdepios Gty the BRint ends
nuclei c acid fragnments fraom bound sel ection probes.

gighe Fdaptargiomsd listte smneofofichi ms 1-5, wherei n exposi ng
the anplified

38



nucleic acid fragnents to the distinct selection
probes in a single reaction nedium conprises
w@e@eioghionyy at | east about 50, 000 di stinct sel eRCT/U82006/002882
probes, each conplenentary to a distinct target
nucl ei c acid sequence, in the single reaction nedi um

2 1. jfhe thod, o | ai Q gLel n_the.n . .
ai st et ateantpihobpBide g PEaa Pyt Pl g hresent i
ah@REdsk aNbeRdbn Bbd g 10€00E6 oabolit nbRbEOOSY rakiid acld fragdent
The method of any of clains 1-5, wherein exposing the
Q&Wblified nucl eic acid fragnents to distinct selection
probes in a single reaction medi um conpri ses exposi ng
the anplified nucleic acid fragnents to at |east about
5, 00@0di stA settof selkein probgsrfobes in sinsAiademishygdetecting target
reaction_nedium, 23. The nethaod af claim22, wherein
gl iFAcHy R B OT RoBGraFESE A e ATH TAgEgHve fibgrepiphe se
Ahstikact sel ection probes in a single reaction medi um
gﬁ%rises exposi ngthe anplified nucleic acid fragnments
t o atat leaststboaby 000 DisDBO salection peebes @ @ comoronpneden, ¢agh

said single reaction mediu 24. A nethod. of 1solating
<Fhr Gt ReiEE Scrdbenraumiasitny e 4 et Piech F e
iAc16ding A diskinees NP U4l Riufd ard fngie agh@né,s, the nethod
conprising: (a)_applying an adaptor sequence to the
ends vofereinsagnpljle disHactselsciayyebesrig betajeen goeud 20 and 1000
the m xture, wherein the adaptor sequence

fr [
1@%%%$§gééﬂgﬂ§equence bet ween about 15 and 40 base
pairs in length, and is present in excess to the

nunber of nuclei¢ acid fragnent ends; (b) performng a
pol yridr as el herist A sekestion Biebepolalgm 14, whseeip ﬁwg\égwgf]&ap

sefeeﬁa{gfr%esf Sa48%E }@y dc%’ﬁﬁ?éﬁ%aﬂd&?m&ﬁé BBLidSeqieRse s

!
necessary to anp e target and non-target
fragnents besides that provided by denaturing excess

daptars; t act.i h lifjedt t and
Pon tr gt THeIssE eSS 0 P8 o G 10 5 b Sairae G
JRFPRIRSs Btk AaP UG and 19M8Rlinc QAdktidngRebhdshat  pronot e

anneal i ng of the selection probes and the target
nucl eic acid fragnents, wherein the sel ection probes

conprj,se uences, c Lenentany. t 9 seguence f. the
targ 3. nu f:fnel ¢ P%%e&e Cﬁ&ggﬁ?@% %f?déﬁ]oﬁ)( %r)eﬁg %ae %"'3? ;{'}hegsep he
Jdaipriacyakesh @t pardndalbf Jsanaeakatbnnnobdsar get nucl ei c
acid fragnents fromthe anneal ed target nucleic acid

fragnments, which are bound to said sel ection probes,

t her [ [ | i ... aci r

25, o moriad oreeiy ok PEE! oft f cRyES0 o0 RAERR! G of the
dguesdetion paotads finttes compded amuwibty] gpaniciireinskgssdention probe
26. The, nmet hqod of .cl.aim 25,, mhggein the adaptor has a
BAvRCedhe frghtaigsbinding e YIS BHds of the nucl eic

acid fragnents. 27. The nmethod of claim26, wherein

t he adaptor has a sticky end having an overhang t hat

i s nd5. corilesseeof siactibw probsedf claiihdd, edherdih ¢hesmpiekyis biotin or
ends of the adaptor do not anneal to one another. 28.
SPRRHE T hod of claim 26, wherein one strand of the

adaptor is lacking a noiety necessary for ligation at

the blunt end of the adaptor, whereby the blunt ends
of t H¥. adapheotet dbselrstion prphesas igcigieinanyoh elaime 30-phewherein

t hod ny.. of . [ - 28, . rein e : ' )
A B BB et R B R T6 B8} sl o
th@dnd g kelefticiumbbésc aci d fragment ends. 30. A set of
sel ection probes for use in sinmultaneously selecting
target nucleic acid fragnents from non-target nucleic
acid fragnents, wherein the set conprises: at |east
about 10,000 distinct selectjon probes in a comon
medi um each sel ection prob S%aving a sequence
conpl ementary to a distinct target sequence



including a distinct SNP, all found in a single
genone, wherein each of the distinct selection probes
WO 200b088s2ENn about 20 and 1000 base pairs in | epgt/nS208d002882
The set of selection probes of claim 30, wherein the
i ndi Vi7dual A &8lfecisoletingtapgst sudtictabiel fsagmentsefrom non-target
dorble<%hgand§d Hugheic aci d sequences. 32. The set of
WEIEITO A HREHE DK CPRPTREY or 31, wherein the set

CONPrth§ &t oPSSIVERA REKYLtas 1:ke@tlcldPB34liaptli nct sel ection
probes. 33. The set of selection probes of claim30, or

31, vihwlidispbstiate epsmprising swise fatuie & barsbng withghamgicty on
AR Bl S84 BRI BIEREE l JAP pBbetciop s on

taé sieadi stinct sel ection probes further conprises a
noi ety, apart fromthe sel ecti on probe sequence, that
facilitates binding to a solid substrate. 35. The set
of s cti ; | ai wherehi. ﬂgﬂqﬁ '
bi ot ?jnseor %r@%%?gﬁ7%&%ﬁépg§?° gflh%les{ %{?t I on bikse for
qmpifeingalse metdi¢ eddifragamytsof cl ai ms 30- 33, wherein the
i ndi vi dual sel ection probes of the set are prepared by
PCR reactions specific for the individual selection
probesy 37.Tif ki &f fi8m 36 B, iehel %Iﬁﬁﬁsiﬁgahlau@ic%idiamy
fragments from non-target nucleic acid fragnents, the
donpristigpededinaep coniementayfto gl target urlye splddragsentsei t ed
in claim34; and a solid substrate conprising a
surface feature for binding wth the noiety on the
sel ec4g, on THeakest @b iicheneBy-3Daehdreinahé Belid substrate comprises
i mobi l'i zati on of the sel ection probes on the

Bstrate. 3S. The kit of claim37, further conprising
primers and pol ynerase for anplifying the nucleic acid
fragnments. 39. The kit of claim37 or 38, further
conprising a nucleic acid array conprising sequences
conplenmentary to the target nucleic acid fragnents.
40. The kit of any of clainms 37-39, wherein the solid
substrate conpri ses beads.
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