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MULTI PLE SAMPLES AT MJULTI PLE LQOCI ELD 5 The present inventi n/g)
rel ates gpp®bekdsy to genotyping a lﬂmﬂmm Imcul arly to gepisyphng; for

di sease di agnostics. BACKGROUND A | ar gﬁe)ioggnber of pat hol ogi cal condition

in humans, animals, and plants are now understood at the genetic |evel.
Wth the announced conpl etion of the mappi ng of the human genone, it is
expected that the geneti MICROARKAYMETHODORGEMOTYPEIGes wi | | be
identified in the com ng r S 0 i ndi vi dual ,
therefore, can, in pri nci%@ﬁ%ﬁiﬁiéﬁ%ﬁi@dﬁ@gdi tions to be

di agnosed qmdmniral gethfied in the absence of overt synptons. This is
advant ageous for many conditions such as netabolic 15 disorders in which
ear|ly dbagnosi s Thamresewverintionnéloies geretillysb genotppingand onse patieulailytd i f e.

Met hods - of ana%yé ?(%APNA guences, which are often referred to generically
as genot ypiefg° YHPe 6%5 %‘?‘P@ 5t . In ver , to determine
whether the DNA in a sanple corresponds to “@ @@mﬂm‘“ﬂmdl sease condition
whose genetic _sequence is known, the sanmp o nucleic acid

pr obes ass%%@ GWNR that disease, under condl f$ﬁ?1s 20 that allow

hybri di zati on. D re a ed maki sible to
det ect whet her t % é‘gggse?ﬁaeaétﬂﬂlfg}cadﬁof HIOP%I blhuen%arg r%nd‘ﬁﬁrﬁfbﬁfg now

t echni qae, uhﬂﬁstpb@bﬁhe gerestien el g WitH the afmciyieddbnsiletdsh ofthé thaPiah optebe
assigned to a specifi¢c |ocation., After exposing the array to a [abel ed DNA
sanpl e, schHM2RGeRINs, dds cxpastashihaf the senstip bpaiv et many mere anap disgasesrwill be
det er mi ne ec t b al, t hat
25 Tooat | on IRREd oftok BEREe RLE oM Byl S DR R S, B8 gl

Af f ymet ri x ptiBeipieaaldvagenetiCAlly basdd @aomditiexsas ibb dﬂlghd%eﬁ&ir enbs 1(Rﬁﬁﬁmﬂdhé 0
Affymetrixa{)See or exanple U S. .Patent Nos. 6,045,996, 5, 858, 659, and

5,925, 525 30SHRAC PLYVEFSYEW IP%eT’élFEFZ’) vantageons formanygoaditioas suchas ngteholiona
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der for th hods to b
oubli o heareRGefb g b Redir o6 ved sehdELFRnt &0 iriodeict whee e JyRdr

al t hough r elsemgRicoBR§RIntS tAs paYiculdF GiséBOWshditiRORRSR geAGICRLM e iSkdowd, ent | Y
done by nmass spectronetric nmethods primarily because of cost

consi der at ithhsampieissxpespd tenpeleic peid prebey 258 RedPEth tbeocb/seam,l widgi eqpdisbmiscs
| t tipl
sarp! 620an P S RyBRULAR, PHEhRICRIEDAEN §81a0hl BRling b Me Paes & ©

difficult mhe‘tmt tlaqireliﬂs&aavéhﬁor[chmﬂ tbemmNAoa‘mnpw t Infine te@mﬁzilesthepwﬂee are

addr essed u5| ng multiple 5 array, chips, which are grocesse

si mul taneo ged AR apaysqrt lups, ith pach prebe @tiengd fo § spegificipration. rdfier et al ., a
for mat 'nC|eSé€d)s'ilEg the Sird) Qﬁdﬁb&@d‘]’?ﬁ‘h}\ s%ﬁl"eoéc'aﬁlﬁﬁ HE@IE@S (ﬁﬁ@k%ﬂfe%gc@f&cé’ﬁ&?y
chip at the bottom of each wel | "can be used. To performthe sane test on
many pati e fn tleaam@y @ad detahing a\theﬁtw asarggtimoledule kasl interasted wigh tlalped)l&htahaﬂ

i ntrod |ff$rent wel

| h
chi po s 16680 £ aftal SRS e S idsa Fafmeiath) Rt b iBls P MM E sl o
sanpl e, \mlolﬁra,rem) bl a‘reae&cylbte@ fin pmem agsegféd uS R fPRAUS Seef for BeanplX e per

patient costs of arrays, ent s rocessi ng and so forth. U S.

Pat ent No. Peteeolﬂos;ﬁzo%&%r 8e65$landée9§ér Mosnbrefahnsd thereigdr deraynhave

nmul tiple p K tiple
i cr oar  ayds et R BN Bleeiors i GF SERAPRE PY T BRGNS "l
known mJt a’rappmac}mﬁ desceibyd; forl éxapepie,.in ThE: Pikent Dak.6025, B36G 6{(A8J04 ¢33, 825 464, 2
* sheet aégﬁ backed nitrocellul ose with silicone rubber barrier

el erren tvidual arrays to prevent cr 0ss contam nation. All

m croarrays are I
" met hod of Br ovvnvseal'ill ét=r>1§égses %&O%Q?éalﬁea%g%%ga S}readevg%:llﬁ_ﬂw% d&ﬁtf‘g;}ﬁ gle
or geneti c medhddsrio bensa@nied a phblis hedlthesetiingsthay ne:&ﬂtofberre&sonﬁilhﬁdcasf For

genotyping Wt ent cision for 20 dia ost use, that is

O For tabi o Kt alfronih treBl e Bei e FPoNBIROR Lieriabigds Saaeney.dope

I deal |y, s$¢hnas Eﬁécﬂ@ﬂe%&h@hi i HilyiHeBhRe B%ds@%ﬁléﬁtﬁﬁssﬁéﬁﬁg{?ﬁr%\%

mul tiple di seases in a single assay. re generally, the net al | ow
mul tiple sanples fromany source of human,. animal, plant, or m crobial
material to be screened for alleles at nultiple genetic Ioci in a single
assay. 25 SUMMARY The present invention provides a nethod for genotyping

nmul tiple sanples at nultiple genetic loci in a single assay. According to
the nethod genonlc segnents fron1nu|t|ple sanples are anpllfled usi ng
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ani mal species and thus can be used for a broad variety of applications. 5
BRI EF DESCRI PTI ON OF THE DRAW NGS The file of this patent contains at |east
one drawiwg ¢gsaabted in color. Copies of this patent w thpecghmoenan ng(s)
wi |l be provided by the Patent and Trademark O fice upon request and
paynent of the necessary fee. 10 Fig. 1 is a flow chart of a nmethod of
genotyping nultiple sanples at multiple genetic |loci simultaneously

accordi ng tdmganstésstindipoklit heatth s¢tting nesktotbei practicali fonappticgtiorptoimultiplechenat i ¢

representati on, of smal |. portion.of ;a.mcroarray accordi . @

embodi nent S@PPFH@H@F%%%WC FWW%Whﬁhdggss§gecéw\él @ﬁ%\%ﬁgﬁ%éﬁiwn o

. fluorescengg il ?héjl%gﬁi%lﬁ&glt bf pmtiPIS sahpled May b6 addressed B using sRtiplevel v,
froma mcroarray of 576 features prepared from 72 different patient

sanpl esd actrey ¢hipg, whicharerbesssadesimubgnepngypAs seseribpdeH. atenglNodescri bed

. in the Exa | .0 The .m croart | I . \M

scannor at Pro DHOCARL Fpr et T GhRR s e S Bk AR aBhAGRe
convent i onakh Akl AP ERIR o si5ach Wellltah ©d ub&i. b pdiforithe simé esise amy bl ack
being the least intense. 20 Figs. 4A and 4B are magnified p

tions. of th
data in Fi g@tielﬁﬁamw@ssﬂmpété@ééﬁmpﬂéiW.Soméﬁéab@ﬁd@}ldm%ﬁ%@%ég Elf?%st ©

demar cat e the, | ogatj eac LWIfe {: J OWS !
210- 15 Sanii o§ipod R hadlertloal ey SRR Pl Aot Aepize T Ehip
al9- 21,10s anphsedfof €idh)sampR2whith manipd eosBy (éY \Gdespais e besaspb£th6 fikad pgr- b
1-3, sanple 7 (E/E?; b4-6, sanple 8 %/Eg; b7-9, sg. le 9 (AVA); b 10-12,
25 sanpl e TItiER qogisiof gERYS, pPagents; sagplediracessing pond sp ré@lbous); b16- 18, sanple
12 (honozygous); 7 | ' rib&%Pméthod 985RE&idg multiple
(het erozygous) ; g%?gtfﬁos'aﬁp é,'@izét§ h%%%%ggs}?b%g%kgr ound subtrr;%?t_i gn was
performed ysiientstagsins ko niutations e a dégase gese osing noiltiple mictioagays efpetient

28-30). Positi brj di zat| trols (b2830. €l-3 ¢4-6 c7-9 and
c10-12) ar cenpuis DAL rnfe AT s g R estrbsd i) Bae RO Ay B

di spl ayis quaREi Rk niEro¥ahyiase BbribRed 5h 4RAbS of PRERSBIUEEnIHOcEMGodeak oW code
in Fig. 4A" Triplicate nFasurenents were averaged after background.

subt r act i orsilickine ryelren byies elomeria btvwren iedividyal4sTays o RrEYENS 6FPSRPIVANNIHOBe| ow
the graph. Fjiags. 6A and 6B shaw s]gnal s t g i ssi on,
respecti vel !I%IFBOﬁngWSPBOe?F?Sgya%% g’glgireesgg%ot%%;aﬁ%&ﬁ'r gg}vgi{%bg%?%e?{ olr_)rde ods
fromthe saBRwitét Dfuspdd sepaiate BicroatyUdt OaBImktaitd bibelt bP §drkfic sanfdrasreased. n
Figs. 3A and 3B, according to an enbodi nent of _thegﬁre ent invention, as
described in t heThyathsreisgaresdfor praethod abgenohwing with sutfisienbRregisopiPhed f or

Fi gs. an : :p@ 1 ; [ I Rh1RS
i nformatl onagé'g)tfttlé rlrll%ﬂ-l:ﬂé @f ndi &RA udatllhé%@virgu%% ?ﬁgflgﬁtd@gggﬁlfg%a% @
si mul t aneousdey Iddulyysiet ahaethodwogidratipypimbiplespationtsité be sdregned d6r multiptes

di stinguishing alleles at a gjven geneti¢ |locus, at sinale nucleotide

resol ut i on. 4ECa§EHB3 Englp agsg¥y 0(?)3%15515{31’@5‘5’6 ad 8’8?@@2@%@“ 1pvi:‘ﬁ"h‘rd R& i

l'ocation of 5, GRAREdthusian D¥MnARpIEE, or Tit@bial fateRlahRdR sefeaediiongliéles hthe

present invention have the precision required to provide screening and

di agnost i ¢ immitiplergenctin ldcoin 4 sidgleiaskayl s t hat can be used as the basis for

medi cal ,deci sions. An overview of the nmethod is illustrated

di agrantratically in Fig. 1. First, at step 15 10, sanples of genom c DNA

are isol at egUMMMARYY ol ogi cal speci nens. The speci nens can be of any origin

i ncludi ng bacteria, yeast, plants or aninal Any or.gani sm.t hat contai ns:

DNA i s anenabl e Fbepf?éemma@npr@ww&ﬁmm%g?ff B zp fmﬁﬁﬁﬂ fiple samples at

di agnosti cs i i cal L; i a ; ,

amiot 1 c. 1 Hurle AR loqREF HERBOEE ARRIRER tE AR RRIGRh; hapiede 808,
and need| e hivithsie eamplEosre amplifibdusing polysmsasetchainbeastioy puaiers, where each

30 genomic segment contains a genetic locus, that is, a DNA marker of interest. The genomic
segments are formed into a microarray on a surface where the material at each location of
the surface corresponds essentially to a single genomic segment from a single sample. The
microarray is hybridized with a mixture of synthetic oligonucleotides that are

complementary to the genomic segments on the micorarray. Genotyping information for
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20 specinmens may contain RNA but not DNA. The sanples are isolated and
purified using standard procedures. Sanple DNA is then anplified with
gene- specyl @Bopddmers by use of the polynerise chain reackpicgfshoPeRy; at step
12 to produce the so-called anplicons. The PCR process is broadly used and
has been described extensively in the art (see for exanple, U S. Patent 25
Nos. 4,683,202 and 4, 683,195 and 4, 800, 159 and 4, 965, 188 and 5, 333, 675 and
r ef er ences thichauléiple) sampleyie dichideripal simaftarebusp by réRlingsd nfiavatacsiggdnom c
segnent of interest, that is for each genom c segnent containing a known
potential rhie&icthad G bstused foprdiseserderemostisg o6 t9 sqrepndopalielestiram gy Rt 91

appl i cabl e i i £l L mar kers. Such

di seases iﬁ%&%@gﬁk S%”gygﬁﬁﬁgb%?%?ﬁé?E?gggé?éF8$§%%@?ﬁgyﬁa, Mapl e Syrup
Urine 30 Disease, a-1-Antitrypsin Deficiency, Qutaric Aciduria Type |

Hereditary i ; - Thal ' Long Chai n 3-Hydroxyl Acyl CoA

Dehydrogenﬁmmpﬁgﬁu %ﬁéﬁﬁﬁ%@% CoA Dehydrogenase Deficiency to
nane a very fewrndhge HptthE%térﬁ chisiht GUbak bife 4594 )I&ﬁte_&“it?&ﬁé@s(]?(gﬁ'%iﬁs_
Sickle Cell Anem a and Gal'actosem a wherein a welT-studied sing mut at i on

in a singl ¢higpatentowith polotidrewingie willdegsevigékhpthgRatenTimed Trademark\@ffioa/ U389
PCT/ USOL/ 211G3 DNAtma(rikers OPl,]l dre resefnt any of the known types of DNA
al t er at i ondPPRETIUET A8 REYHET Oh e "SPASTE "Hucl eoti de pol ynor phi sms, smal |

del eti @os and t ipgs 11i i@ floWehaAYNa &R 68EBRBEypir: hiifibld amplYAt alulgnat i on of
interest nust reside within the prinmer pairs used to generate the
anpl i cons. goktis legisimeltanchegly ageordies tesangantndament of tlyrprasent ventiom. speci nmens

ormal 1 ndi vi dud% 2 SRS PRSI RERe) ST RTRARR oy Rl Sl RBER o

sanpl e i s taheabedintepof teroschd itentioht i pl e primer pairs to produce nultiple
anplicons for each individual, each_anplicon associated with a specsi fic

genoni ¢ 10 segniigs- fAGHASBsshew; direst fluerpseragestignatsdateciedhBom Cdew

cont ai Rgn . et ' . i , as the
ot hod o STARRE heiect R £in 4 MEbERly of 7B £LBAGE Prephrel ot TRAFAR. P00
may be applpageht sarhplesrgokodinggo ian embedinsengef the phatmicaventibnuts déseribed id 020

base pairs._ The total |l une of each PCR reaction as_ is typically practiced
currently FEEBIRRAIEY. e Migropzastalerals Haratd Hib Searoptiscdier f 100 on wi ||
reduce t he phatofulipimnyel (PVEN8d 804 lattr settlb€ NA Wbhienfibhdl YaihB&y 0BAd IR dsb P
provi de additional cost savings by mnim zing the anount of the PCR

anpl i fi cat ivgth e deimgrih¢ inostt intsnse andddackdeingthe least intengd. e preparati on. The
genom gysegment s..are .purifjed to r ve. cont.am nant s..su a cl eoti des,
enzyrre?opri mer s%é%dﬁét%gr‘lﬂsﬂﬁgfaﬁ%%g%?ﬁh Sﬁ&@‘?%&?&é Seg%%"ﬁ3 >croarray
printing, Z2espastivebhiritersqa-chytl mehiiad (1028) d¥iahetsthe dcattbifofedeh iof ¢

purification are available frogma host of commercial vendors including
Tel eChem ( Siffersataagientsamplasas éylloysn al QdResmmnnle 1EXS); #hb1Hramplecti(ARmpI | cons

are suspen ??-lk,gs 18 §E§/c§U% -%?,t sﬁg—p'l’%sﬁ thn/{’:)ogéé-? | d4f )pf‘fé‘% gA) eaﬁ‘f‘-%?s‘%g{ég?]um

citrate (SSC), solutio t di me oXi |'ut’i ons 0 _
chl ori de, <$d&/Am bh3swngtle 7 {BE)pbid, emepld BB 179, rsamplet Bl A)SBRE)L 201

oLt 38, SRR MEERSRE TS, et RS hRuchiBlg el D, oo
well. Typi GRémyAIeHiIBS Mbbﬂygﬁﬂ@% leH&i Hipk); A6 222 Qtnp R 14 (‘lzﬂléteﬁﬁ&%éﬂﬁ?ﬂ bhar the

arraying step, although product volunes”in the range of 2-20 Ul afe
suf fici ent 27osanipde AP Mapmdrygous)rBavkegeopnd satgchingwias perdfotned using thorgnalocesses

e
| abor at ory 39e¢1-B)\@h-6,1071% ak 10T Rk alv®sHotkal Tipasetbadr b adponds 10f1.(nh.OC]

from 240, 000 patjents annually. The nethod thus enabl es broad screeni ng of
the pop@l ation &38\edisplays erenbiative yHuesnidheysignals epprseeiad Py ihe rginbpwpedgin

apai cat ond® URATTREAH Bl RuRla s bieed SERFRobhAn. The

genotypes of each patient sample are given above and below the graph.

@=

1

Figs. 6A and 6B show signals detected from Cy3 and Cy5 emission, respectively,é

from a microarray prepared with indirect labeling methods from the same set of patient
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In step 16, a high-density mcroarray of the genom c segnents in the
mcroplate is formed on a substrate, with the current size of the

M croarr ayoQs ying about 1.0 cnR on the substrate that pgqhk h?ﬁkiy t he
si ze of gwstaﬁggrd 25 nun X 76 mm m croscope slide. A5 typrcaF spot

di aneter is about 100 um placed at a center-to-center spacing of about 140
um to allow each spot to format a distinct and separate |ocation on the

substrate. sdhiglet a4 # Fipsl rzberndozha %Basramgrto LB BRI BNhS prast kel st he
Exanpl e below i s 576 spots in the 1.0 cn2 printed area, though scal e-up of

sanpl es codpsciedin theiHx m@lﬂrbeéow Eh@algnaliswr@qlemd@ astd@smbséémlﬁgg 3A and
t echnol ogy ﬁoul d all ow over 1,000 spots per cm, that is an estinmated 10
5,184 spots per cn such that an 18 nmmx 72 mmmicroarray formed would
cont ai nsapproxi mately 82,944 spots per 25 mmx 76 mm m croarray slide.

. Thus, the nethods of the present invention allow genotyping information to

be obt ai ned®@EFAMERDESSIRIPTION vi dual s si mul t aneously, that is from at | east
10, at least 60, ol clf%@ﬁ&tg&ng ilﬂqh%'rrggt?tgtsab%h{%hﬁt%f%e?lﬁﬁaéﬁals a{lmulu% 15

principle, mcroarrays o | Zzen cou rovi a peranen
ar chi ve of d@eﬁeuoaestmatnaneausﬂyleApo@ad lmrelnngenﬁa@mgsp@peciﬂtatmdeii’rmezirazar ray

corresponds essent. al to a.single anplicon froma single |ndividual
within the dpﬁh@grlehlasa r ern@tn erebge@tlg locrﬁét singlp nudeofidg rasrtlrt@m Ay esiebifit ed i n
tripligpte I@éusgﬁ%aﬂ d abla 'o%?rﬁ@édpﬁ ﬂ’&tahbx{‘?fé %ﬁ@%?ﬁg#bﬂma 18k "i*i?hé ity
of results I's s matrc or exanple Tn Fi |rs row

26 cont ai nshe meﬂmdézﬁbcbaimg tod:he prpiaént mwhanaen bpat the pmcrsempeqmimdgo tpootidhe
I f d I mber Wi, t A, denoted
TRt ol | owstreBy e PG EPRE BRI oG RULGR IS (el RSty P DpERIBRIor pa

B, and so QfkdidaldEdiflon. ROw 28 shows the anplicons fromindividual 2,

treated with PCR primer pairs, A B, and C. There is no requirenment,
however, that t e eyssviswiafdha membénerhlmsts@tn@desrabmqﬁca&)em Fig. Wi Fifssy afrstepr ows,

e 8 g A RSB 5B B o B P

spotting cogfofgny afigiinslading Bactbida, Sefd) flantd oiiMaR! AByaREAIE toh cONthRE|
patterns coul d be used to generate rel i abl e genotyping informtion.

Current|y dRRfiapmenabieiotbe sythod. For apriicationioniusrasddiseagadipgrostiere bisdegical
contact an i I Sys
5500 not i o(r% %lg%te lﬁsg%%s%g{satrggf g’g gggénlgtgzr;&?lebgﬁ%adﬁ echn tﬁlogf é&f 1a?\b/llto§g cgll(g)i’)
f [ tt ed wit Isaliveg séihexalephhéldad:scmatmppaﬁdi mdbrhmpsimaﬂof mantatnTmIgm@ktasnthéShmtqgwdmle
ant act printing technal es [ rrech ni cal de |c ci‘u}g%sol id
p| ns Bl i tSPRHLIENS PFE GoRAID eéﬁEFlﬁ? Ate ﬁB cd ¥ng act
printing teehaaldgabeuse aval I abI e comrercr ally froma nunber of vendors
i ncl udi ng Bi oRobotics (Boston, MA), Genetix (Christchurch, United Kingdom,
Incyte -6 WO (BahgdgDINA Bdmuson iieximah EPrd-gpepificprinesg by wﬂ,ftﬂlepolmerase

M crosyste Santa Sant.a ara, ‘

(oot - g et BpIPERS sabihiz Bymmblie b oo B AmDRER, e PR B is

non-contac tbr@erdlylhsdagantteﬁb B@dnauasaaoedrwddmeﬁel}n 1ﬁ Itihd eﬁ{ (tsbdﬂﬂ)r ekifaple de\d. Pagnsuch
i ezoel ectrics cro-sol enoi d val ves,

h h
2y 1 no@spurties: 448302 ank KOS EHR R BADD. 153%4@6@#8%1%@%& G2 g i
t hnol t
| Rosat AcreRT i ¥pegiEE b b EUTERC! R Sf6nic el ifiBlet BB £ 0.

( Pal o0 Al 't 0,caCi\permmaic atdrrers co:Bamhlg:aahmm p@tmhahnmta:tmntoaothed@Nk alstemam bﬁ
used on either homenad [ CO vi ces abl | onaI
10 movenentDteRasti ﬁf’aéﬂ g, ﬁ?ngﬂ’f‘F E?I@Wh qs?, eBE%‘V; Eﬁlﬁé ?ét ed
(Toronto, fl‘ill?s)ease's éttdé &%& tewstlb FhhroMs tﬁ@&tﬁe@ﬁﬁ%hﬂl@%yrd%nne

- GeneMachi nes (San Car rtesian Technol ogi es (Irving, Ge;neti X
(Chri st36hu rmlbeasumc-tledntitrmddnt)ﬂcmw@ Giiutanis Avidutia Tapesh Heeedtaiyt Hbdrmg Touss,

manuf acturin oarra ac e esent inventign, 15 The priner
pairs used Bgiet Fféﬁu‘i" cﬁﬁ %E&%‘”‘Q’ﬁ &&ﬁ{?ommﬁosws’ﬁeﬁwe%t ai n
reactive grgufigm éhtﬁﬂ 1 8bKDFHRR: eﬁ’és@‘ﬁé‘ﬁc%eh@ﬂo @Jrﬁcoé"bér??&k“rﬁe fehiphgent
of the anplicons to mcroarray Substrates or” exanpl e, gl ass substrates,
whi ch may hmrmmscuﬁeﬁgl fmrchsﬂae@ sth)as Sncktml‘cdl Anélmasautbsialmtasgmmwhcremear n
reactive al deigg gﬁ roups gt al | ow gnd attach nt 0{1 am n nke%H_BCR
products vi%g"® on B} e FoRE P g ‘I‘C@ath? IS?FSBP

attachnment reaction pr oceeds by a dehydr ah_i on reaction. Hydrophobic
printing surfaces such as those that contain reactive al dehyde groups are
useful in preventing sanple spreading and therefore enabling smaller spot

sizes and higher microarray densities. Mcroarray substrates with reactive
aI dehyde groups are avar | able froma nunber of vendors including Tel them
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25 (Houston, TX). It will be apparent, however, that any of a nunber of
additional mcroarray surfaces and attachnent chem stries could al so be
enpl oyed w2949 those that contain coatings or treat mepc§abiaiie

pol y-1ysi ne, organosil ane, epoxysilane, reactive carboxyl groups, gel pads
materials, nitrocellul ose-coated glass and ot her substances. It will also
be apparent that in addition to end-attachnment schenes, a nunber of

non- speci f DNAGmakdre omdd irepeesedi Ay afitbskadwmiypeofRNAladtesatioas inatvding t h
ultraviolet light qor heat, eJectrostatic interactions, hydrophobi -

i nt er act i ofRUBHRASHYRRIP Fidieible YIOPRISHS: Tl @P?wna%%th% °st8pO1Y, the
i Cr 0ar [ &Y SofliRrihfE 853 Bk BRA, bl leithiihudTiadas oitniflind shbAthiguadet T C

ol i gonucl eotfdes. The mcroarrays are processed to renpove unboun
mat eri ab, itngetdratathe amplivaus. €bhiakowingsdbatgmplivensegractndaromelltofithepr i nt ed PCR
. segnents WO 02/038-19 .PCT/USOL/ 21103 priar t.0 m croarray hybrjdization,
g conveRETBRG! A ENDUBRE: MEB TP osipis o GRS Jtero gt o
10614- 1061 %orhR9Rdividubls SERSIRwithidakly Gudstef@ierdcgact i ons are carried out in
aqueous solutions containing salts and detergent at a tenperature about 10
C bel ow t he nel tHaglybiologieal sarple is treatedseparately yitheuliiple pringgs paiss oqurpduse. The

hybri di zat i on,.m xt ui.res consi st ..of . synt heti g. ol i gonucl.eot.i des | enent ary
L al | of es "PNuBERSR B HnaSiui HichrumlicBh sBPHa R f ST RSN

synt hetlioc  GeireiemUedne @ bpetefid Mdividuall st EE0BAE ERSRMD Bontdiding Hgnefid PchoOslus

sel ected by a PCR priner pair. According to the nethod, a virtually
unlimited riotesst Bie length of each ammlicpn, asdle Bathad sa @yrestly practiceks gha H0dase o
detect all j i i i o i ni ng
or gani sm ;ﬂéﬁ%$¢h%§g§ é*%%@%?gﬁ?h 1§?Q@EEL%$Q%§§§”?§E%1aﬁgg Iemguc %that
m Xt ures coldtamidriong bakezairs, The dsladiumosft gaol BCRI rgadtivnias antypically prabfieadent

ol i gonucl eoti des could be used tqQ exam ne many different alleles of

i nterest arf¥gRRGS ahawhSOdils dis apticipated tha Burthefoptimizatinnswill reduce the)

o tor o ol 1apfut ol ERETRE SRR TR RO ol i foiPe 21

conpl ement afayingObe aktintsite Bid didun® 8f fhe PERNAMSTificatich kE®PureHi €fibh fegertk Gséd
wi dely avail abl'e from a nunber of vendors including ECS Bi ot echnol ogy

(Sout h San fPr samile pisparafipn.and Oper on Technol ogi es (Al ameda, CA). The
ol i gonucl eot i despy - M i . Ldes in
| ength to maxi mfsléﬂé3 %ehgg%ﬁﬁg‘é%{“é a?éog‘ﬂ-llﬁs/eﬁ t§3%+§‘ﬁacgﬁ%qlé&ﬁ%§fc§%§ ggggg\}g&ﬁk’at i ons
Wi thin the e@ymasiriniegnand bther subataptes thdt heaydhiecforeueitiemiicrdasayminting, 15

nucl eotjdes in length (15-ners): re allele of .interest |s . laqcated at
the certdral atﬁaelémt@ﬁﬂwagmoan )l\éﬁtﬂ% (G PO Sepihepasscabon AHY A Ship e €
ol i gonucl eqidsflefeoniindrbia] Vantbly ifcBife TRREIHH @RAnvARE CR)TRY (ifndValehtia,

exanple at the 5' end of each oligonucleotide, though I'abels at 'either the
5 or the 3CApnble prifisdswiplicondare fuspended ihbuffryssucleas sobutigns lef gdditiin t he

The art - ool Sdumdifa S0, SRR 4 eI U TBMEE 8 i o
denot ed Cy Joafish EMEridd) sédiuinl pHokStEREardd et Bl dihiiieabtyaad8tte (SSRR orGfiRern M

respectively. The oligonucleotide mxture can contain nmultiple fluorescent

tags tR3t fetandewkreagents. nkhettubiercd pmpliconytng srraygd instandend I well o B4wellt ypes

of fluoresc : b od. i f o allow
detection olﬁﬁ%?#elﬁglsz llﬁ%{%%’o&g:ﬁp’glﬁ gﬁfs alé@%?%ﬁ%ﬁ@%&?@ﬁ“%gﬁ%@ﬁ%@ woul d
be expect 6§1rb@udﬁ@rdmﬁﬁw-4hﬂ pat Welvforghe hupdyix &omlattholidheprafhad volnpesan tiel e to

be detected with maxi nrumeffici engy in one color and the nutant allele to
be det ect ecrapge of 3ra& nhermsufifcient &rdorming deomirseartayfor . Ot her types of |abel s

Ld includ ‘ . . . . .
Those that are diRDRRVisRGPRIPEER Dot B NSRRI LT ORYEN &S |
Texas Rad, 384-well YEMPRUADBs schREFY*1B0000Z4hples pBQyRiYe rdalilCackixwddn afr een,

Li ssam ne and others. Many of these dyes and derjvative c_anage ?bt i ned
* from conmer@jiemaigd bomtory seibing. A Misybropghput oprhyew ?‘EB‘Q@W@"“ 10 P&ham

Phar maci a (%Hf(ﬁ)ﬂ | g éﬂﬁ% el o o

I ndirect |abelin a#g?t&gjgrédgzllgbﬁ?}g)g,x orﬁéiéhr?g efﬁﬁéaglgg{e?f#gnévc\%f;ﬁ% 4 o%af“r’ln o

di ni t r ophenwtll ahothér ldgle-throgghput applicetensessch hod regnizedhfor ctdpdmealinges
fluorescent, bu arg{reaoti ue with.anti bodé Ca(r)nl jugates that contain

f I uor escent 285BI LFnsicRaT Y @RRHcateRs, apd th ﬂ{‘?tens or epitopes such as

bi otin and dinitrophenol therefore allow.§l uorescent detection by so-called
i ndi rect nmeans because the fluorescence at each spot is contributed
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10 by the antibody conjugate which interacts with the mcroarray via
interactions with the non-fluorescent |abel. Certain antibody conjugates
contain eRg 4§uch as horseradi sh peroxi dase whi ch cat alpy¢#gshi}$1163

at t achnment ?E§%ort-llved Tyram de free radicals to the tyrosine noieties
of proteins attached to the mcroarray surface. By linking Tyram de to
various fluorescent noieties, it is possible to detect hybridized products

by indirect neamsstdpi1é, rh\/lﬁglv-ﬂ&@n{?lIﬁictdhnﬁ?dfﬂiergehbmiﬂ'@@mlenﬂsabﬁie&mcroplate is
anti body- hor ser adi sh_per oxi dase conj ugates and Tyram de-Cy3 and

Tyr anmi de- Of@medomagpbsteaie, With ibp susrit size @l ithe misgodray wmnmg;ﬁm&i Ayeg’ on
however th BXm{?é‘fmF{s tg&cﬁi}f tﬁ%%m?%ga'sﬂgae{r&?g 130814 Sézfgfgesqfae' S& be
and uores

used for de ectlon I nc ["'uor escen non-
appr oaches t}gﬂtﬂ sPat ldRIAér iy ebcfdtqoo pacplatednprcearehiorotiiel spseng bEaboantd mer
e

. technol ogy scri bed by Geni sphere 20 (Cakland, NJ). One alternative

non- f | uor esweite aléﬁpfpﬁmot/\bdbnn at%dbmusméﬁ@papm lacetiensoms thetsubstratte Shei bed

Fol o ng. AR PACT SRR Pibe i BRetsfoh B B oo BBt ur

t he i croantey.g caf %nﬁﬁaﬂré?@dt}@hgﬁ Sele-BYy okM}ﬂesﬂ&iubMS\mth heThBnt28pabliity @t ect
genotyping 25 information. Detection can be perfornmed, for exanple, using a

confocal sdkamiongrspatiing grknelogy wauldadlew avze 1,08 brais peremp Théebinanestinated t ube

det ect h he 2S [ d |l erica,
atfer Aok TaRS Py AR A B 4200 S B o RS B

f | uor escentapplkiidiel82 :9343 tspts p61028 shnbe 76 960 xﬁleromajr amntrhmb ahékicthods 6fich as

t hose provi ded by Axon Instruments (Foster City Geneti c. 30

M cr osyst etae Preight @V@twllomgenomleﬂcqumatmbpnbf‘c%btels%fww@tlpm) and,

Virtek (W y St I tens

it St o ntivgubBlim Aeh A5, WPiLIEOREL 180 1B/ RIPo0 OF ok B SRTADI LR

vari ety of siiieanesuspe n@iinciple) micwatrays cfeveestiznaoukipraeide a pamhnent gemen

bul bs. .Ln addition to phOth‘g|tlp| er tubes, detectors -9 WO 02/ 0389

PCT/ UsAd 125 ‘6‘3 GUPY BCROP IRy ECROREIH8™t hat use charge coupl ed devi ce (CCD)

and conpl ement am giAlin f?fé'rﬁﬁ%ro%hjay €8RedpoMIRss&iMal§ to X@i‘ﬁki&%ﬁiﬁcbﬁ olya

| abel ed or indirectly I abeled oligonucleotides arée used

hybri di zat istgle inHiyidsial, evithimthefpredigion pHRER pdecessesedhe smplas gnewmemﬂsc roarray

ol T gonuct edtrisd i Ruaien 180 et et IGEHERr Bt AR b BBbB . e

ol i gonucl eqédulis, dMdid sHoSmCsRRerSitally Foéxah s indas. ZOMQHBWt%rc)éntaﬁlseﬂblher t he
wld t}ége or nutant alleles so either wild type or nutant genoni c segnents

can beZ28et def &dn&lwbmsngts sATepRndng to theranenlispn from wsim@aha@nb@ Loirepiad ed.
Signal's frqm J{?gkpﬂ?r 8&1?@ ﬁhﬁ&t&’&ikaifon%gﬂap%?/ tﬁ:@é s hﬁndfvidﬁm i fea %ﬁf ee

spots | abel e are avefage I ncr ase preci sl ol an
t her ef or e twitlpPORiptienes p‘mlrIB ank$d on.i BriFig. 21fRoma28 shovesnthe ﬁﬁp}1comﬁM| ety of

means nay he. use 0 obtai.n eval uate g not i i nformati,on.

Goscri oy ABUYEIRaLb FsaR S Kok sCrwpas dugh and b hetdls 30 Tewiamicab v ne t he
allelic 1 $6R0808ki ieRp&k ﬁ%rr%ﬁﬂ%?erﬁ%hﬂ;l@@ﬂe AbdEh R vRY BwsOBsugonb d al so
use oligonucleotides mxtures wth two or rmre colors, with a given col or

dedi ca8d tspota frginydififerdnk emellmhdmnmdbmecq@d)eaﬂa@d@t distinet| logations dThereis
nmutant allele as the r Avar di ti onal oul.d al so
Do e | n A st ns brisde SR foriiaufinih g P g ST BB B 1
assess the SRYr Stter pattm&mﬁ@eé usclit gPRe CEiaie shio! infolatiod.r oM
Mol ecul ar 20 Pr obes Eugene al l ow detection of stained DNA in the

wavel engt h range,Cleen n@vallablﬁtéglmlcrglﬁ%fbr Frreugemiarearrays Tojudphosh copfact and
features a rese i I but
B T P e T e R R
screeng@ f dforw @artedish Bedhabrgies (IrHnekCA) Gabd witheie ﬁtealrﬂdlvmbaspbmag msnatheaﬁ
EXAMPLE Neonat al . bl ood sanples from 72 di fferent newborns were ispol ated and

“anplified vifOm T@@Eée@déwxvélep%}eF@ntréhm@elgmbeowsmuq‘ermmwa1 bel ow.
These five d%qc@?ﬁs,ﬂggcnga r;ﬁﬂé“%ﬁﬁt'hﬁ@%&éz\é& AHd:BSpSHAY PRsGRA RS ARG to the

g
Oa

C6 am no I cat
Contact printing technologies are available commercially from a number of vendors

including BioRobotics (Boston, MA), Genetix (Christchurch, United Kingdom), Incyte |
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30 den Research (Sterling, VT), that allow specific attachnment of the
anplicons to mcroarray substrate. The "N' position in each oligonucleotide
sequence wp olekse 1 bel ow denotes the C6 am no nodificati @gquEhR20E3 Mers

pai rs enconpass five discrete genom c segnents corresponding to a total of
three hunman genes: 13-globin, CFTR and GALT. The diseases associated with
the 13-gl obin, CFTR and GALT genes in human are Sickle Cell -10 W

U2/ U38~9 P((IrdleAS(a CA) 2GdfeBic Vi SystebsyBatta IliracGA; Loy &tpik {8 difos Chir ) CA),

| Th di | h
{ ﬁ?EEC;LXES%mJ (it o0 o1 e OB Ao DG RGP O o8- BaFe.
. The total #ﬂ H ate@fmcﬁ@ﬁi@s i @ﬁd’éeﬁﬂ‘éjbﬁﬁg%eﬁgvl%s su%thﬁloggﬁﬁgkrﬁplﬁ gr’rent S

were anpl i nd then purified to rendve contam nants

purificati @ttﬁthlt‘ctbys ‘ﬁsbblehetm i Bomsglerdie valgey, sysgeymmupsamd dhalliley to t he

. instructio turer, The purifie r oduc re re sus ended
10" ol RE v S e e e AT e s 2

ul of 2X M(Meﬁdé}DQH?' Agllé‘rﬁ'(P'&leﬁﬂto @fAQVRQé%@taIPKlrIﬁhEW CRUANVIRLBnolSfs 1O

provi de a total of printin Thé concentrati on of
each PCR ar(bvm@o@Ab rPf@ﬂQGGIE%(IPElOeAM a%) amlspth@s) Egv%montaEhwtdmn‘n -tontactdevicepl es

of 4 ul each pl ac n adjacent wel l.s t he 384- pl.at e, ong
with a totdaf"8f 51080%&1%11 ¥ °88H1E%F1ﬁl o lcgﬁfﬁ@?’lep(\?ﬁhﬁe i al one
or syntibet infovelriegn MetieRtoriirs devibes 2dn FaRineainSSeRices hﬁbﬁiﬂrﬁaﬂ(mmo
positive and neagatl ve hybridization controls in the experinents. A total of

96 sanpl es aP eI@FFé]tl&qnt AngmatinsSystens (Gambrdse; dhd).heneiviachingy @@@@arlns,a 3

84- wel | t
thr ough b1 o CEaH PMBRER B AT deheliR (Gl UnA K e
m cropl at e&tliarsnwnﬁldraﬂuor‘@ ﬁasblalfoﬁrﬁ‘mufaommg\ﬁﬁcrw?f@s usddingltd thepedsent! at es

from ot her ,vendors such as Whatman Pol yfiltronics (Rockland, MA) coul d
alternati vé’i"ﬁﬁnﬂgnused The hydr ophobi ¢ material produces convex sanpl e

dropl eys that te{’h@ 4its ﬁéédgﬂttﬂeyP(':ﬁPéa‘Ei{Sd’ﬁ’I (| nk%gﬁt’}ﬂetﬁé‘&’gpfcbﬁ% bcﬂﬂal

efficiency as 'corrp 0 sanpl es containe cropl ates errar
such as polrgastiye grwps rsudgas atylmaticf greuges) that glpee specifid attashinaied tleuf f i ce, for

SPGB b B YR RSB TE™S

NAAACAGACAGR&hfc{Atredied 3F Hhecdtbstriesd ﬁlalgccéﬂtiuﬁ |r@acﬁv<'-§ aldehyde groups that
NCCCACAGGGCAGTAACGGCA 3' ARDC- 102Si ckl e Cel | al

NGCAAGGTGAA@@F@@&WHBCMRMI%MW@R:EM@ES i ae$@nf§‘s5rase produced as a

NCTGGCABCAT TR st AR ey pIOtes . hgielign Refish e o o

NTTCT GTATCHyHIpHoBI@Airiing shdfaces Gk tH3@aRat oA tal i eh RIS hRDErol PS4 T

QL88R 5' 5" NTGECCTGTTCTAACCCCCAC AR - 107GALT Q188R 3' 5 _ .
NAACCCACT GEEREECAPreysating Apple 59 tigrs sresana%&so@@@u SReRmrdrigher
3" ARDC- 109 Gfibrbahidy Alhsities. m%%@%mmvé aldthGAOBNAY e aifaBfe 72
neonat al sanpl es plus 24 control Ies were forne m croarray

using a Pi maﬁﬁmbemﬁveudomomludlhg EDybChmf(Smmy@alet €4) and TEihasbagtees
(Irvin fitt Wi Stealth Mcr chnol from
Tel eChéh G@%‘ﬂ %telg‘) c‘iﬁ“l Q%%P@E%‘N’i"“ﬁf?ﬁﬁlﬁfg% f'c‘bﬁ‘t“a agditinall “of 4
printing plﬂil%ro%ﬁhﬁ@ﬂ‘fﬁbeb BndatfackménCaRinidHEPEOuRalsé bé eMplHyed ﬁﬁhﬁiﬁgttﬂoéée nter
spacing. The set of 4 pins was used to |oad and print 4 Sanples at a tine

from t he 3dhatgentaingogtingd eittecatpentpefpolpfysing, praanesilage.capokysilapg seasting| es
di vi ded by cérbgkg)lsgroms %ﬂs }n%té%fai }uutoggllquse o%&ﬁ%?&ss%ﬂ%l;h%? su%npanct;ers]e It24

will also be apparent that in addition to end-attachment schemes, a number of non-specnﬁc

30  schemes including cross-linking to the substrate with ultraviolet light or heat, electrostatié
interactions, hydrophobic interactions and other means may alternatively be used. |
At step 18, the microarrays are processed and hybridized with mixtures of labeled
synthetic oligonucleotides. The microarrays are processed to remove unbound DNA |

material, inactivate unreacted aldehyde groups and denature the printed PCR segments
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controls. The total print time was approximately 48 mnutes. 10 Al196

sanpl es vvere printed in triplicate (288 total spots) as 100 um spots at 140
um spot sRaGhasksguch that each of the 4 pins produced a mpghRAKA (3subgr| d

cont ai ni ng 7% |§knd| vidual mcroarray spots (288 total spots gl v?de ’

pins). Al 96 sanples were then re-printed in triplicate at a 2 mlllrreter

offset relative to the first mcroarrays to provide a duplicate set of

spots for afiddB @f&i’dhlrﬁ? HyB8&izasls, Léing sénveRndiE) Iz)ro'ﬂikﬁ)lsf (seéfor Rk &fFlaISeReta eeach
15 contained a_total of 576 mcroarray spots ( lus 288) in a total area

of about 12b, INAS %A, 1%%1%19@(99.@ clnﬁmrayélybm("éatm Teeqdipng Arezerried out in

" to the | notirots SHHBRGINauAGk blsERa L BRp e H Bk BB B oo pepR e T < O
di fferept meingicapeiaiie T X 0fHRSSyBMEOPligdgRbIi@RS The hYBridiatcariReires

. Al'though 30 m croarray substrates were printed in this exanple, it nmay be

not ed t hat cersiHOf smhetzml@ou@mﬁdess eoraplementary togllsles peassnt in the amiliegns ore
t echnol t b
ori nted e @Ekdarlay; (RaPY' Gon ERIRABLIp RO e BRI PHERMIR AE, e

genot ypi ng gbﬂitft@rlﬁaislsel’d:ct&!dﬂiy aPCR pgier MbrAéhotdiththélméthdi(ﬁ av&mdilll_WI tiple
m croarrays aIIo‘\s/tva gl ven set of sanples to be analyzed wth different.
fl

hybri di zat "BRmEEe gr ofpiffergp; hi@nflﬁ’émﬁ} mh’ttlnﬁg Cg‘t‘]éﬁ’e propargd t tdéfﬁ?fraék??smr e

al | onedqpt o r

m cr oa??aylag{s)y %sﬁ:fgh%%t ﬁ{% e ?igélglgsag to re \(/)eghtﬂlii guﬁgﬁ B\&ngfa%é#at

i nacti vat e that ﬂmqﬁbeais&l si:ah:yhle sgetotipianxndesiennsdining dobensphurtdreis, d?%sﬁblgment S
prior to m.croar bridizati The cessing steps were_ as f

Soak. twi ce HOHSEIdsAf §tf¥,er Bhrolizomialentides Sl BhieddnpaamIng ey ereRt P

agi tat.i on, t rerateal re
wth vi gor 5ﬁg&§tgﬂd£@|n gﬁlﬂa{i}r, ggf%}é-ﬂt hﬁgas\}t\%%ﬁzu?%%%)uiﬂg}n LI;FC@ /% LIJ1 C)rle;lleC%Eggl}Hl;sv?{rg;t es
for 2 m nutsegenee tiferndtiondvailidlefor heGadld Upahmcbmlrt@bﬂ\alilﬂmswdtasctm al | ow

substr to alr nut es a ro treat bstrat es
For’s dbee phfiefink oSt srebucts Mol ieRr Blsrlebrik S BRE K et BEE SR 5 5"
NaBH4 in 3%ﬂgﬁﬁucﬂléwﬂ§§1%®vﬁel Wl AiRibROfr & al nighblePBSY endefidndld@ingiEOR00% et hanol

to reduce bubblin rinse substrates three tines'in 0.2% SDS for 1 minute

each at roddete git (Pouth JandgencisgpsAhandtOperen Teghuilegips (AdamegaoCAgr 1
t t | Cfor 5
Tt es Al T oomiEUhEhAdEdtded HMERBGR hdRBidtydbshi 1d B30 HRBeAad 0C For

t elrrper at ur etenglﬂ?1 tosﬂﬁlﬁmhﬁzé)&mm@paeﬁyE&&%tnﬂ@&h@@ﬂﬁgclé&mewdamsbﬁﬂﬁ?mr Ih de
solutiqn is a_hi reactjve reducing agent, 10_it repar resh just
prior ?28 usaelptheog%s"y@r&xeﬁale thg oligonusieotides lamemaaug}mﬁ nbwnstﬂél%mersace

are reducedypid theiglt difihtefesis ‘fééateh%?fﬂe%ﬁ@él 3‘691&%)(156&'&?&1 GEGHTY BRAE B5L

usi ng synthetic oligonucl eotides manufacture commerci al provider
ECS Bi ot ec hmrl dipg sySbetitholigomuicatidss s the ngajure E&dhbﬁqdmdelabeis why tesidedbeot | de

i1 el o' f orXEREIons B apd ok i BeSRERoup Al Tion Pl o 3 Minpest

To denonst rpeﬁﬁblq}woﬁﬁwodmttecaxp@dted @ Work biflen fife dbBeriBRdm&Bod. Bsth Affeddagdor Cy5
| abel s, denoted as Mxture 1 in Table 2 bel ow, was used. The Cy3 and Cy5

| abel s 25n rindiract labeling mpthedears kapwn de histasd Gamman faresesns tags useéna dirget -

respectivel i
osnert b iblfe o 9B EhERY 18 SRS ifich FoSEDSh Ayt o
| abel s, dermtiedOam béspectively? Thie J@bhﬁlébti&iimuﬁﬁd canl udtdin ﬁiulﬂiplaﬂdorescent

d|n|trophenol |s in mxture 2 of Table 2 are d ed by letters "B"
and "D' red Vﬁmea‘CH abmuRindy W@Yﬁ%ﬂ@o%@%’&?ﬂ@gg’é eremév&e%fﬂ pscerlal e

was 10 nnol h :
- ol i gonul edt 0339&%‘? hschi pied SPE €82k £33 deibafiowteRBbE oo fRED |
p. M juso prd1ﬂerenbcqlme mlh{cutoe appmacﬂlepmphirmmycmm rgusefit by alowings fdrut i on
|on each_of the.ten onucl eot i des

t bl
SO ARbeL 16 cReeptd T P aliyg o be ad8Sion itk priodrm A BrPem igone ogEand e °

sodi um ci t rag@at allele to be detected with maximum efficiency in another color. Other types of .

labels would include a variety of commercial dyes and dye derivatives such as those that:
are denoted Alexa, Fluorescein, Rhodamine, FAM, TAMRA, Joe, ROX, Texas Red, |
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and 0. 2% SDS (sodi um dodecyl sulfate). Mxture 2 was prepared in the sanme
manner as m xture 1 except that the ten oligonucl eotides were ARDC125-129
and ARDCIZ5-13%.6Table 2). 30 Hybridization reactions wer@-RAishPsfigs usi ng
10 ul of xture 1 or Mxture 2 per mcroarray. The 10 ul m xture was
applied to the mcroarray under a cover slip neasuring 18 mmx 18 mm x; 0. 2
nm Hybridi zations were perfornmed for 5.5 hours at 42C in a hybridi zation
cassette agOPWVIFITO, ORgoh GrédnULiskanme @hd biRrsTaVIbi 6t theR dytehriheivatives
(Sunnyvale, CA). Follow ng the 5.5 hour hybri di zati on, the_m croarrays were
washed to cargbe obigingd fivgeernmagicial Bvvidersisish as Malecalar Paghssi(Bueeas @Rberial as

citrate) s R Bk led Rina Bl g O BhR R (48 ing VR My >0 1T

mnute $n 2X SSthdifkcBMbslieh methedy mcltude fof)eﬁaﬁd% ,dabblingwdihtbiediregr at 25C. 5

. Table 2. M xtures of synthetic oli ?onucl eotides M xtur eg i gonucl eot i de
LD. O i gonué}r@@@pt&gol which are organic molecules that are not themselves fluorescent, but are

T O3t anCal A AR A R R Al S R e B R T ar

ATCGGT GT TT CAREE;- Hap REAL T HAPACEREAASHINRDGNd MWMMMMWACT GG
AACCATTGARDC- 119SCAACT TTQRARDC- 125 TGGT G
GT AAGGCCCT ARIBRL l?e*z‘?BﬁPr %@%‘r@ﬁ%@‘fﬁ%éﬁ%&%ﬁm cpH

ACCATTEHR antlbody c ate whlch interacts with the nncroarrag via interactions with the
S5DGACT CCT A( T) GGAGAAA 6 DTGGT GGTGAGGCCCTARDC- 137DTATCATCGGTGTTTCARDC- 1

38 mmmmmmgmmu@wmommqmwm@ﬂmpreﬁredlal to

3" fromleft to 3: 5 SBd i,Q

enot o i RERIGRAGIh SAtTAPS JEHE R AR SR Sitimae Re el 8 e ”

M Croarr ay $yré§he nﬂﬁéte@to%rcttaﬁs AfhcBOIOUMP i€ohiid Jogmbe OBy llﬁangmjf?alﬂidé%‘t

| abel i ng experinents involving Mxture 1, the tection step was perforned

by scanni ngariows fueressent moieties; itfis pessibigioriatect hytidiznd nraduses bt iafliyeqt sheaii ng

scanni 49 1 RCPUREREO G ARRoPFREPHEES AEbPE hdeR P fesc o R0,

-14 WO 0ZryvidBidé-Qy3uatd Tﬁ@rﬂcﬁl(l@de‘rﬁ'ﬁtlwse Axhohesiilled il the antmheppﬂewﬁje and
80% for the | aser settings. The two-color capability of tg sca er vvas
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consistent wth the genotypes of the neonatal sanples at each of the

m croarray |locations. The results for the remai ning sanples reveal simlar
results apgghsbabulated in Figure 5. -15 WO 02/ 0389 PGELR0H211&L163 I n
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essenti %I ly of a single genom c segnent; hybridizing the mcroarray with a
m xt ur €-of | abel ed synthetic oligonucl eotides, wherein the m xture
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15 at the pl ur al Negnats blpedesamples Hiom B2 dferead npwporas yees isolpted and geplified
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microarray substrate. The "N" position in each oligonucleotide sequence in Table 1 belo

denotes the C6 amino modification. The primers pairs encompass five discrete genomic
segments corresponding to a total of three human genes: B-globin, CFTR and GALT. The
diseases associated with the B-globin, CFTR and GALT genes in human are Sickle Cell
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25 di sease loci. 5. The nethod of Claim4 wherein the sanples are neonat al
bl ood sanples. 6. The nethod of Caimb5 wherein the genetic |oci conprise

genetic |\gi ssociated with a human gene sel ected from-tfiRog5QLP
consi sti n\gﬁogﬁ%éagl obin, CFTR, and GALT. 7. The method of rﬂé aim1 wherein

the density of the mcroarray on the surface is at |east 1000 spots per
square centineter. -17 WO 02/ 038-49 PCT/ USCOL/ 211C~3 8. The net hod of

G ai m 1 whetrsniia lCstioFibrosie amt thb@b@ﬂlasneﬁpdaawly @he gemumsicaegmetts conpri ses
ten different oligonucl eotide sequences. cgglﬁmst hod of C a% wherein

t he | abel ecf%%?%é?q Bvestipessninet Bothe guse &‘?’%S’S gndy e\ JRRIPXRYE S126 6T 6868 about 30

nucl eot | desyldtich Gl Bo bAd pafSC THE WA imEb ALt PORORAGIG dAls04ANOM ©

~ segments eacH conprise etmeen out out 1000 base pairs. 10 11.
The netBod of ClEhergefiomiveseginentsyiere dinplifigl arsl then punifieldoiremave @tesgoants.

. | ut | £ d, det t. . Th hod of ,C 1 ' [
bybri a1 21 ngk PEyal e BuriSaatian kT deChen (Biomyvale CABEoRed Rsoring iage © "
t enper at ur g, Qfclibss 48 Hf hefufyitdeting g@lﬁ&?ﬁ%ﬁh&@iﬂeﬁ@%&u@&n@l@d inToRuIgst hod  of

Claim1 wherein the l'ed synt het onucl eoti des conprise fl uorescent
| abel s. 14.stétiie dmﬂlhddvatﬁrr a@ﬂauuhof thmmuéms nhixed witke 2ed of PXiMure-8potting

ol i gonucl e es 20 ¢ ri uor es abel '

3 a1 wheIalitioh, R SRR B RTa RS o LTRYGe el SR s RpisTlor
honpzyqot eSprifiighe S THP b&chtr RO AL PTRGINGSicoh irfthe ReGbleiplatd meu 0@ up@gus. 25
16. The method of Caim 13 wherein the signals are generate

f | uor escendéachef thsi Brsamplan of Heitl|caple Were lﬂw e adjacest Wgﬂmf:ﬂhééﬁm@él platg, « The
hod of ~
e o o A R B R BB R R RRSR U,

14 wher ei n dlipenadlgitiies ’Bli@Zag&ﬂﬁfcﬁfsﬁﬁ lay fdviﬂbﬂ%ﬂﬂitﬂs&werﬁlnasllegmwaf ter
anti body staining. -18 WO 02/ 0389 PCT/ USOL/ 2111r3 19. The nefhod,of Claim

14 wher ei n hybedizationsantiglsingboerneriseentsy 4 [Qfod 96 surles (1 2R508AALAMPRAES t han
one wawuel e 0 13
wher ei \rlll%t h nﬂ,ﬁhﬁ ocfrog{srté% %er%%@{dsﬁ%%fﬁélé ﬁ‘hgjﬁgfra P}rqrsegfg glﬁt Iﬂ ﬁTer%%?g ﬂ%%&n% ;u ?\no d
of Claim 1l rehsr(Ai m4tth@ugh1 Dla24) eachporitsiesd 4 phesangide. chiypmpyllemj’a’%lﬁ-wé]lal ml
wherein the anpl.ifi om c.se nts ¢ ri se 3. The
met hod of CRIFRISss &H‘é‘%g?rﬂmgt@s&’g?&%‘én% r‘?’%rgé‘s‘?dea@?ql\gg pé*ﬂ etfi%é’%bef oups.
15 24. The y@ubRGusH aivahiiah MHISHRicRick [RodKIAdORIA)bul BalfclhdiRelyhe u¥ee end cal
m cro-spotting. 25. A nethod of” sinmultaneously genotyping multiple sanples,

the met hod lysheptiobicyaterial pmblcﬂ gonvgx sagplesinoniets étrtand te ays slighily imaprguetbt i ¢
| ocus f.’ioom l‘?‘.laau?lln,%gI ra.né 1Iu¥t1ng efﬁcerR ye gs go?ﬁp%?eft%'s%fe@%gnt&n@ﬁ ﬂl ﬁf&&;lﬁt@g of rimers;

rhaterials such as polystyrene though many different types of microplates suffice for

sample holding.
Table 1. PCR primers used to amplify genomic segments

Primer L.D. | Description Sequence

ARDC-100 | Sickle Cell C allele 5' | 5' NAAACAGACACCATGGTG CAC Y

ARDC-101 | Sickle Cell C allele 3' | 5 NCCCACAGGGCAGTAACGGCA 3'
ARDC-102 | Sickle Cell E allele §' | 5' NGCAAGGTGAACGTGGATGAA 3'f

ARDC-103 | Sickle Cell E allele 3' | 5 NGTAACCTTGATACCAACCTG 3' 5

ARDC-104 | Cystic Fibrosis 5'NCTGGCACCATTAAAGAAAAT 3'
AF508 allele 5' |

ARDC-105 | Cystic Fibrosis 5'NTTCTGTATCTATATTCATCA 3'
AF508 allele 3'
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| t ] att ",,JQL'"iF“ et
for the pl ural | (RRF18) ‘-“é@ﬂﬁ%‘ﬁ%ne Pﬁ@éﬁ t W‘%\C‘éﬁafFGAFr mtfig
hybri di zed oar netyph 30_mul tipl es 10,
hf H .IAf.eAHm E A&tﬂ?ﬂ %F@@%@é‘w[ s 5%EC%TQGIAQC@E§TEJ@%§ AF3Y. A
HSE. Ay! SE. A3! sN-ARSY. ASHE £ x| - VY3

. 0,.P{upkfa\Wc aﬁa%é?%a]@éﬁml&] éa] ca éﬂ@gﬁ%@%ﬁg%@@@;ﬁgg]%a] ¢ajc

a] Ca] Ca] Ca] Ca] c oL r\a'lr\:x] calll Ca'lr\a'lr\D L PG X Ht
AR R#-#QM'J\P%CG‘&]LFM@Q a] ca éﬁ@%&ﬁ%ﬁ%@@%@aﬁ%@] ca cal
. ca] ca] ca] ca] caleatlcalecalcateatcalealcal-calecalecalcalcal i $$Ws-E-E&&—(P)y ) **

*++ F---[//0!00001p12n22{vqgl gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca

| o2l cal cal cal spbsakERla M fahanl SEAR ol SPLGHI ALEAkE FekHoAISFON00

| <MK<==>>>HicHR@H e 2R NPy} K wafioagaiiot syaafon] Catesahckhadlogbsa) ca cal

E?)][)EELE%C]?‘%(%)&W@M@% %%%ﬁ‘]“é f@ﬁ@ﬁ% al ca] ca] ca]

gg]S'(I:'?J] Umms aﬂtﬁ@tm} >/{1/Q\1%] aﬁ\%ﬁb ﬁ%]é%%]]a]%?g]p%da%&?a iafca] ca]jq a] ca] ca

] ca] ca] ca] %3]0@3]'1@3]1%@] YA wa) @%t]t@atpsap@amea]ngaﬂéla]seta:]f ma]vaa]md]tc adal 9

= b*c digl
c;a‘]agg]aga] C%@ﬁ: a] c %’%}aggp ﬁ%é]l % cal]l ']rc?(pal]ac a]%*@%gbﬂl g]@%ﬁc 21;1]0 21;1
] cal vl nt mivenamptesppdaetby 4 plus) Wadhdddue privking ne wesnakah sxhskBasd fHeldica] ca] ca]

ca] ca]ca]ca]ca ca ca] ca] ca] ca] ca] ca] ca] ca] ca]gca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] c#§ heho pqlllltﬁgnpn} wa&apprpwte y 48 minutes.

g]ﬂmg g?go; ]YJCL]C g]ﬂcgl s?ﬁ’%fé@]\fe%? i RARMERIEALER SR RIBBL 57 bR heAbCal cal
edl zON{ upkfum\ sﬁp]bt:a:]acm]g (sac]lcta]it:a]ch afJ]hbaé] pia pm]dnddcza]mﬁd»am]ycsabgﬁd/]:@ﬂ]mﬂ:hda] calc

3]>\C/a} 33] ;b%r&]‘]%‘}ﬁ? %H?% @gﬂﬁﬁi’%ﬁ %lﬁ?iﬁf@ Bnsk) eHPesrerieayeaiery) cau
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a] ca] ca] ca] ca] ca] ca] ca] ca ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca
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-nbz[ PE:! bl bP 30@Scroarrays were printed on 30 SuperAldehyde Microarray Substrates from
1098 ()-!") | 109KK& ()-! Sfs 10%& - 4f s 0%& ()-4! Sf s$10%& ()-4 fxaBPE: !
108$10% &' 9b@hqlg(§§§u{yyalp; 1{1 10 sgrugtians of the manufacturer, to allow for
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\ —_
P 1008 (3o 3 givep ptofSmples 19 bp 8ty zed withdifferer hybridization omiEaes 41+ 1 100m
S & ()-4d TN Rbflowi@d thd prdfiig(step, thelifdboadmays Weféallowed to dry overnight at room

25  temperature on the platten of the microarraying device and then processed to remove

(¢

unbound DNA material, inactivate unreacted aldehyde groups and denature the printed
PCR segments prior to microarray hybridization. The processing steps were as follows: -
soak twice in 0.2% SDS for 2 minutes at room temperature with vigorous agitation, soak '

twice in distilled H,O for 2 minutes at room temperature with vigorous agitation, treat
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10 it is prepared fresh just prior to use to ensure that the unreacted aldehyde groups on the

surface are reduced with high efficiency.
Hybridization mixtures were prepared using synthetic oligonucleotides

manufactured by the commercial provider EOS Biotechnology (South San Francisco, CA).
Each synthetic oligonucleotide was complementary to an allele present in a specific

15 amplicon. The alleles for the neonatal examples corresponded to disease loci of interest.
To demonstrate direct detection, a mixture of 15-mers containing Cy3 or Cy5 labels,
denoted as Mixture 1 in Table 2 below, was used. The Cy3 and Cy5 labels in mixture 1 of
Table 2 are denoted by the numbers "3" and "5" respectively in each oligonucleotide
sequence. To demonstrate indirect detection, a mixture of 15-mers containing biotin or

20  dinitrophenol labels, denoted as Mixture 2 in Table 2 was used. The biotin and
dinitrophenol labels in mixture 2 of Table 2 are denoted by the letters "B" and "D"
respectively in each oligonucleotide sequence. The synthesis scale was 10 nmoles for all:
the oligonucleotides listed in Table 2 and each oligonucleotide was suspended in distilled
H,O at a concentration of 100 uM just prior to use. Mixture 1 was prepared by making a

25 50 pl solution containing a 2 pM concentration of each of the ten oligonucleotides (Tablc;
2, ARDC110-119) in a buffer of 5X SSC (0.75M sodium chloride, 0.075 M sodium citratje)
and 0.2% SDS (sodium dodecyl sulfate). Mixture 2 was prepared in the same manner as :
mixture 1 except that the ten oligonucleotides were ARDC125-129 and ARDC135-139
(Table 2).

30 Hybridization reactions were performed using 10 pl of Mixture 1 or Mixture 2 per
microarray. The 10 pl mixture was applied to the microarray under a cover slip measuring
18 mm x 18 mm x 0.2 mm. Hybridizations were performed for 5.5 hours at 42°C in a |
hybridization cassette according to the instructions of the manufacturer TeleChem

(Sunnyvale, CA). Following the 5.5 hour hybridization, the microarrays were washed to
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ARDC-114 3ATCATCTTTGGTGTT
ARDC-115 STATCATCGGTGTTTC
ARDC-116 5CACTGCCAGGTAAGG
ARDC-117 3CACTGCCGGGTAAGG
ARDC-118 3CAACTGGAACCATTG
ARDC-119 5CAACTGGGACCATTG

2 ARDC-125 BGACTCCTG(A/T)GGAGAA
ARDC-126 BTGGTGGTAAGGCCCT
ARDC-127 BATCATCTTTGGTGTT
ARDC-128 BCACTGCCGGGTAAGG
ARDC-129 BCAACTGGAACCATTG
ARDC-135 DGACTCCTA(A/T)GGAGAA
ARDC-136 DTGGTGGTGAGGCCCT
ARDC-137 DTATCATCGGTGTTTC
ARDC-138 DCACTGCCAGGTAAGG
ARDC-139 DCAACTGGGACCATTG

*All sequences shown are 5' to 3' from

left to right. 3 denotes Cy3; 5 denotes Cy5;

B denotes biotin; D denotes dinitrophenol.

Following the hybridization and wash steps, the microarrays were detected for

genotyping information. For the direct labeling experiments involving Mixture 1, the

detection step was performed by scanning the microarray for fluorescence emission

immediately following the wash step. Detection was performed using the ScanArray 3000
confocal scanning instrument from GSI Lumonics (Bellerica, MA) with settings of 100%
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The data are presented in a conventional rainbow scale, with red being the most intense
and black being the least intense; the space bar corresponds to 1.0 mm. A magnified view
of a portion of the microarray in Fig. 3A is shown in Fig. 4A. Microarray signals appear:in
10 triplicate because each amplified neonatal patient sample or control sample was printed
three times at adjacent microarray locations. Sample locations in the microarray are
designated by letters along the y axis (vertical direction) and numbers along the x axis
(horizontal direction). Quantitation of the fluorescent microarray signals was performed
using ScanArray Software from GSI Lumonics (Bellerica, MA). Values corresponding to
15 the microarray signals are plotted in Fig. 5. The data reveal that wild type, heterozygotes
and homozygotes are readily distinguished in all of the examples examined from both the
Sickle Cell and Galactosemia loci. Coefficients of variations (CVs) were <10% for all the
triplicate measurements.
Genomic segments from three samples of three individuals that differ at 8-globin
20  locus 232, for example, are present at microarray locations b1-3; b4-6; and b7-9,
respectively. The three individuals are designated by genotypes of E/E, A/E and A/A,
respectively. The E/E neonate is homozygous for the mutant allele which is a single
nucleotide change from G to A at position 232 in the beta-globin sequence, the A/E
neonate has one mutant allele and one normal allele at 232 and is thus heterozygous, and
25  the A/A neonate has two normal alleles at 232 (i.e. both alleles contain a G residue at
position 232 in beta-globin). The corresponding synthetic oligonucleotide in the
hybridization mixture (ARDC113, Table 1) is perfectly complementary to both alleles of
the E/E neonate, perfectly complementary to one allele of the A/E neonate and contains a
one nucleotide mismatch to the other allele in the A/E neonate, and contains a one
30 nucleotide mismatch to both alleles in the A/A neonate. As expected, the microarray
signal intensities at locations b1-3; b4-6 and b7-9 show a decreasing signal intensity
consistent with the genotypes of the neonatal samples at each of the microarray locations.

The results for the remaining samples reveal similar results and are tabulated in Figure 5.

-15-



H'p 10%& ()-'0 g Hp 10% & ()-q Hp 10%& ()-3t2tNtWettt~*@PCq Hp 1 yM
fN 100/m)/&() fN 10% 6 & ()-fN 10% n®6 & ()- "s10% b6 & () - -

$109% nP6 dbttttj I*FN 10% nb6 & ()-fN 10% 6 & ()-fN } gm,&lgg- yM f N
10% 16 & () - Olinlobds 10(Vrr9/&() fN 10% n9 & ()-tttuuuuquhM , F 9mi0%%& ()-fN
10% 6 & ()-"yMfN 10% nd6 & ()-fN 10% 6 & ()-fN 10% n6 & ()-' yM
quuvkvwww [:, ,F 9m , 10%8& ()- ,@'10%& ()- ,1!'10%& ()- , F'10%& () -

, S1096& ()- | 1@%&3&0}@@9@4}9&1&&&,\%& indirebt 1815@11nlg b &al ﬂemoﬂsh&@%&m@

Y 10988 ()- ! 1098& () - #1098& ()- , 1098& ()-y(zzz6{{||[:

-3"1098&' 1xg1rr;: g,o}lggmmn@ S Thermlp_mmfy yere Ig M&n(l ashed exactbm%‘g‘r

s 09 ol oo B e B0 0

1098&' (3- stalrfeHQ%m% A NVHCR OBAER s(a)mﬂ}%&ik&%&ﬂmgfd afshisstiuctivd ¢f théhanufacturer
L @10%& ()- . .53 1098& ()- 51 10968 () . 9S1096E ()- , Y
| 1096&' () - Pﬁlwf@scwncesﬂ(Bm%W@) Tws@#m%l&ueqs antibadygmiygptes that' 1006 () -

RSI0MBE Charsiey e bbb W oo Ehd R L 3 RAOSAOR Ohige
, 9<1098& ( HRP) oéatflfsihe MepositicDfTaUbAA{ Ty3 and HFAMABESS ohto thEWAGBAASEE () -

, 21098& () -] }~BbA4108, ,  F f 109 - L1 1098& ().-
"S109B& ()surfavseldb/as@t’@}l %@ﬁ%&ﬁi&?ltb?bd‘reCtAg‘Té&%éPR ach usingp ) ray 3000

10 9B & A
1098& ?? J(?%@/gfnﬁ%rﬁlgs# BHél_ig[g{%‘M})h 1# b;og{zﬁé Lang,\ yf]&}&@&lﬁ(-)%lﬁlﬂ]%%%&( § 2 ##/\

109%8$&' () - #’i’esﬂm%&th(t)]e dire 081iBENE yppﬁbah]nvmmhod@%Ed@y-lﬁdmcl biming jevgaled
109%8& () - #/;nlc%;@r%y ?gn#ls/;‘?ro%r(l)o & )ccﬁgt%-'é;déﬁoty(p)lor/l% 1n1!b2rhgtion was derived as illustrated
in Figs. 6A, 6B and 4B.
It will be apparent from the foregoing that the present method provides a novel
15  means of genotyping that is a significant improvement over current methods. The method
allows for the first time, genotyping of multiple patients and multiple loci in a single assay.
A key feature of the method is that each microarray spot represents a single genetic
segment or locus from a single patient, thereby allowing high specificity between the
amplified sequence and the synthetic ohgonucleotlde in the hybridization mixture. The
20  capacity to test thousands or tens of thousands of patients for multiple diseases in a singlée
microarray step provides the immediate use of the method for neonatal screening, for
example, that represents a significant savings of time and expense. The method should
allow neonatal screening for a cost of less than ten dollars ($10 U.S.) per disease locus and
thus is immediately amenable to widespread commercial application. The capacity to |
25  screen at an early stage for inborn genetic diseases will have an immediate beneficial
impact on human health. .
Although the invention has been described with respect to specific examples, the!
description is only an example of the invention’s applications and should not be taken asg a
limitation. Various adaptations and combinations of the features of the examples disclo.died

30  are within the scope of the invention as defined by the following claims.
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method comprising:

5 amplifying a plurality of genomic segments from a plurality of samples
using a plurality of polymerase chain reaction primers, each genomic segment
comprising a distinct genetic locus;

forming a microarray on a surface from the amplified genomic segments,
wherein each location on the surface contains amplified material derived from a
10 single sample and consisting essentially of a single genomic segment;
hybridizing the microarray with a mixture of labeled synthetic
oligonucleotides, wherein the mixture comprises oligonucleotides complementary
to the genomic segments; and
deriving genotyping information simultaneously for fhe plurality of samples
15 at the plurality of genetic loci by detecting signals from the hybridized microarray
to thereby genotype the multiple samples.

2. The method of Claim 1 wherein the plurality of samples comprises at least

10 distinct samples.

20
3 The method of Claim 2 wherein the plurality of samples comprises at least
5,000 distinct samples.
4. The method of Claim 1 wherein the genomic segments comprise human

25  disease loci.

5. The method of Claim 4 wherein the samples are neonatal blood samples. -

1

6. The method of Claim 5 wherein the genetic loci comprise genetic loci
30 associated with a human gene selected from the group consisting of B-globin, CFTR, and
GALT.

7. The method of Claim 1 wherein the density of the microarray on the surface

is at least 1000 spots per square centimeter.
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10 11.  The method of Claim 1 wherein hybridizing is performed in an aqueous

solutions comprising salts and detergent.

12.  The method of Claim 1 wherein hybridizing is performed at a temperature
about 10 °C below the melting temperature of the labeled synthetic oligonucleotides.
15
13.  The method of Claim 1 wherein the labeled synthetic oligonucleotides

comprise fluorescent labels.

14.  The method of Claim 1 wherein the labeled synthetic oligonucieotides

20  comprise non-fluorescent labels.

15.  The method of Claim 1 wherein the genotyping information distinguishes

samples from homozygotes and samples from heterozygotes at a specific genetic locus.

25 16.  The method of Claim 13 wherein the signals are generated by fluorescence

emission from the labeled synthetic oligonucleotides.

17.  The method of Claim 13 wherein the signals are generated by fluorescence,
emission at more than one wavelength of light.
30
18.  The method of Claim 14 wherein the signals are generated by fluorescence

emission after antibody staining.
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10  amino linkers.

23.  The method of Claim 22 wherein the surface comprises reactive aldehyde

groups.

15 24.  The method of Claim 1 wherein the microarray is formed by mechanical

micro-spotting.

25. A method of simultaneously genotyping multiple samples, the method
comprising:

20 amplifying a genomic segment cbmprising a genetic locus from a plurality
of samples using polymerase chain reaction primers;

forming a microarray on a surface from the amplified genomic segments,
wherein each location on the surface contains material derived from a single
sample;

25 hybridizing the microarray with a mixture of labeled synthetic
oligonucleotides, wherein the mixture comprises oligonucleotides complementary
to the genomic segment; and ‘

deriving genotyping information for the plurality of samples simultaneousty
by detecting signals from the hybridized microatray to thereby genotype the |

30 multiple samples.
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