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WO 2008/ 024827 PCT/ US2007/ 076499 DESI GN AND SELECTI ON
OF CGENETI C TARGETS FOR SEQUENCE RESOLVED ORGANI SM
WORDEQI4SCN AND | DENTI FI CATI ON Thi s appl [ cati ONPCT/851087/076499

ﬂﬁ%g RARD $pof H%)IE’UFVGEN@FF% TREGETS AOR UEN@:E!\@ESOLVED
5 001925, Thdp et B?ﬁ??ﬁé@ﬁ?@%%f@"‘?

continuation-in-part application of US Patent
Ap pTlin € aﬁﬂlﬁﬁtld\b@amis]lhd BoheBid 6f U5 IPeclicion ) Palat Bﬁ@]ﬁ;atlon Nos.
647 filed on 07/02/2005, 11/268,373 filed qn
60/82§ﬂ/0®7ﬁ12é@5 08/.@2/?4?% and 0823810, dked 6P HE)/2005 This appllcatlon isa
/
conn&LFaé ﬁ ﬁﬁ% 8%!11&8' nggfe @@W%ﬁgg@icgﬁéﬁglg%% | 1%15197;%3)4%5 itd &907/02/2005,
1 1/1 TOS4Pfoed @ GHAL200E, emtzammz iﬁ@eaimmn /0200% @1/992),4@811ed on

filed, on O 2
0610641085) B> bieR 26 0800 0BP i T U T KBpANE Hrpoe
applidatibfélclapadr t?% 2R80Povieldn ST hatchd Qggh&a@l@n%slédlgw Qﬂoﬁhed on

60/ 735,824 filed on 11/ 14/ 2005, /735,876 fil
07/021200446F00%59 1 %0lcd 28 0883/2008 /36, 9/ fiod 00bE/052A84, 60/631 437 filed
on 11988 60831 hePHied'dn /2010 ,63)@375592%%511 'f.'llErLtBoé? 6bRs.876

i‘Aaventron 1S enera 'y Telate o’rese
filed oft CI/0A200Y, 6067318@589 fi1 E3ACKOFRIR DI AR d 6&’69 hé6$)ﬁ&da:he§)6ﬂ®/2005

of DNA based detection nethods increases, it becones

nore inportant to have in silico nethods to design,

test, and inprove the pa@ 1{)@@ LEEppsays. In 20

particular, highly multiplexed pathogen detection is a

gr oVhenigveremuiis gererdllyankitedso pst@rnhciag imyicroaoaedesidn. ci ent

than multiple separate tests in costs, required sanple

vol unes, reagents, and assay tinme. However, the

initial devel oprrent, st RGROVND v T dat i on can becone

| ogarithmcally onpl ex, costly, and tine consum ng.

Acchp dteenr@iaiﬂmlcapf BNW@ detecﬁlqngn@tbwsyn@rvwe:s abbasomes more
impoflSE b SASIAGAALERE B0 .04 | AbGL LB SIR 680, 1n
partidule sie gllillygllill]b(plﬁkléd]jdﬁicﬁgkéﬁ de@stionyiS a gldveing e&fudment 4n@ris Potentially

for .all nucleic acid-based assays have sim | ar gl obal
more effirdent hanraultiplgfseparate fests 15 cges. rapEedisampleafodinagsoEsapents, and assay
time. B P T R 1B BRI ER telithe enlumically
compéqxe coly, arddlryetomummgltAcfouratmlhmhftloh heodgsnsingmewly available genetic

var i t| ons (f . _Strains or subt, ;l)es) MW.thin thg
sequeg&g& %rgnatlpﬂ %rl i c&q?r%aégqn&paﬁézpm%g )hmmb@é:ﬁstgén time of developing
these BEMEY ARG IERE ag&ﬁs and spotted ol igonucl eotide

m<croarrays and et al. (2004) Devel opnent of

r at Tlonddsigp wwagfnedll nud¢ieiacid sapadl @'segrsdmam gigilapglobal constraints.

Aﬂer%%{aom al g@%t ho&e 05¢ Exn{%: o 6%%%1[96 Gpplo é%gtasch??%pé%bga that will very

spemﬁ&ﬂ@&ﬁ@cﬁgn&ab@l}f 10E tdPDA oagmhlam §feieB andjyélgiﬁ&ﬁﬁlt €or all of the genetic
gnat ure devel opnment, Nucl ei c Aci ds Res,

33
Varia%tslgét sgains RS/E*JWYH@S)erﬂéﬂP that spxgogs. Ar blété@rﬁ@ﬁlm mp&h@@? ke been
devel&@{gi J'f)g ??g’ta{ﬁg &gég;%’égﬁ)gélér%&q{hg&l‘ grg)tafl'r%)?s V(i(lftlér:l%nc{ dt a‘i.?ﬁOOtl) Development
of ratamplly ﬁesmgted(mnclefc adoNAsigiinabefoe miaiodial ReBogehd., Expert Rev Mol Diagn, 4.

303-33%@@%%%&9} /agf%(igé%rat? versSstO mszlzed seguence &ata or [919{2/3915%%%;11

diagnostic signature development. Nucleic Acids Res, 33, 5838-5850; Rychlik et al. (1989) A
computer program for choosing optimal oligonucleotides for filter hybridization, sequencing and

in vitro amplification of DNA. Nucleic Acids Res, 17, 8543-8551; Fitch et al. (2002) Rapid
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devel opnent of nucleic acid diagnostics. Proceedi ngs
of the I EEE, 90, 1708-1721) assays and
W@lzoog/@msc‘! eotide mcroarrays (Her oI d et al. (ZEXOI?)IS2007/076499
devel%pm%ﬁ %ﬁélgi@ acfa dq W&Erp orcgeq{u ]f He IE%%V gb O I'1t72 assays and
or ol eot rays. Bi otechni ques
ohgorﬁﬁzleoilaé.ﬁndraﬁi‘lys (th)lldmtrrﬂl (QOOSIOthZ(D@GQn R@bmhtesp@lgemm:éor

devel IR GSPIRDeh o PHBD PR OF THVTPRTB o pIgHess 38y 12h6-12215
Methaﬁﬁ bl C{bOO@b‘Rob@&@%q@&@g}eledﬂoh Mdih® ked el SevieRIp th€BRIThip

having simlar requirements. Because the potentia

dlagnpsstto;l mmfoaprram Bersinfluenzg erires. Joit Mmrelwf)é Hé S 7- 3863y et the models for
each l}‘ar:\)/érg surnalr ?reQuuerﬁeenrtr'lsS né%%t rtﬁg ot nl'garl] Bs of‘rB%bets a5 %%{sé%nd interference
fragmleﬂtstlgl 31 Qb‘ge PoRelp lhaltrwsuh) fn mlaxlgmm ucge @pecdﬁacnm \mltlomllrnmyll computation
n algorlthns he nunber of base naté@es
are prefsmg ed htReErR aprw% 98 0 HgRPugleplideyBCTRATay AERIgR algagithms, the
!

oS DR T RURACE ot s PAESIOL Sy Gl
sequeate. If20083hol hgobdedingatches isoxupaded theprhygridmmticris assumed (Herold et

0 nt of probes for o cl eoti . .
o1 QYR RURR S ien’ e BB deet Ios8eveloraeht obRobRR ff Rlsnmleotide
mlcm@hays{ %@&@mﬁp@y S5, SEIGUEIDG ENRRI i 081, (206 NREbILE Subfke selection
devel op the Fl ucChip dlagnostlc m croarray for
methgdiiged émdeyelaprttie FluCh@ diagndstie oherorray w4 iInfRgaza \2862-] {lin Microbiol,

44, 2%{71—?%16&6‘)\/ ellélé%olg\é&g ﬁloi(slglgqginlg 1&6@)%%?&3% Eft:ct%g?ee glF u 1n1ate getectlon of the
probeliritiet By tiaiiZa68n depsidssn @Ringlesdi Sl PitdisBp @'dsuhl'l")t fisredc¥nce), which may
(usual %ﬁfluorescence) which may  not correlate wt

not CQTF?é‘!te piddhaimseflictyghi This gesyts B yngerigiptyrabantdiopy efiestive Hgwelected
|

probeg\(\tlg(rﬁ% rlrléﬁ é{%@@?ﬁtﬁf@% s P%r?&n'g%d\@% Lf%/lécfﬁ? dtlgtgtééll:%tlons and establish
1nwnsqhmﬁﬂﬁﬂhshﬁnﬁha&babbmﬁh intensity cutoffs for

hybr | on eve ts. Mre detaile her

rmdMIOFen‘ée d therredyniie ﬁ?dﬁ%%artslec@ff ulpdiggs %VCB’&@‘E uted to fetter
undex‘éﬁgg hﬁ&&f&%s%%fhnm AR SRR RAcDhR se‘mH%ilSQ gﬁ(ﬁ&%ﬁ L#Wensity

| ow predictions of Intensit Mat veeva al .

(1\’15“‘(‘3292@)@)«'1‘1 'I(E@(Bmytnmﬂ}mamad calduditions SIlchﬁdtlSItcaltqosnelauahs for oligo-probes

demgpegguc?%%%c 2 %fs }2 1%%1 lg&lgr E[Fl%:ﬁt ald ?%E}ggi\dc;aﬁﬁl el ﬁ%ﬁ&mﬁmrray data

by usiHgGhgacaldrortaiia of! bﬁ&mgmphwmatAwao&eUsgSWf 7575-7580; Naef et
Y hybri di zgl%ﬁﬁ Prlgg/ Natl Acad Sci US A 10 acte

al. (2 §DM1&0the Kidfe aftthe biight argo@yhesolaheligs e eﬁfmwaﬁ binging in

oligo%xl%‘f?gdg It ché""%(i ?&ggzegﬁagg dlquél,?liq@ef f Eét {2@\/\})@ ndl nlgof molecular

interaQfid: B0 slﬁhmgoﬂtcle’dtlde (‘rﬂ&@&}a)& Nod®btcohndTpl1g8US-BR 1; Wu et al. (2005)
|nteract|ons on short ol igonucleotide rnicroarrays

Sequegse depepderaspbicross-hybradipatipnpn shgrt gligeymicrpamys) Nucleic Acids Res, 33,
e84). o gg@@ﬁgg%gﬁ%g%g g?\l%&:l gfog§§/g%% cﬂ%a%@&aém?é& Sg@ 4§S!W%eeattachment to
the surfadeland gheagffcbaicdissr fomation of the fragmenitalor ldaip(foﬂrmﬁ)n dependmg on

ssues such as robe attach nt to. the surf
the bash SOTPRGT (ool A GPHALTEORY Dlest fef pagienpaorsior P probes
might Wb?iﬁ‘z‘e%tﬂj@ﬁ?gwis%laf—l%l?@trﬁlgﬁtf&%ﬁi COEN &R 1R 1r¥cne%sed detail in the
fragments. Accounting for these issues when only one
modebﬁomwt pirolse s thag i t:ornywaﬁumaiz @qwrcrheras elap ge;lrealss

gglt]%tclo}{{‘:f‘asY {%slrrn%\egogléglomé(\:ga rroetlde g%lc%?alrg?ys éecerht \{/?{gtusinﬁ éesequencmg
microaffiadedionenatd tadthey arentisbla hBemhii 18 a&e forlmulplatpamdens,

to sinple oligonucleotide mcroarrays, recent work

usi ng resequenci ng nlcroarriys denonstrated that they

are a viable alternative to test for nmultiple

pat hogens, 2
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WO 2008/ 024827 PCT/ US2007/ 076499 i ncl udi ng
co-infections, and performdetailed discrimnation of
w@b@smobag2T el at ed pat hogens and/ or track pat hoRERUS2007/076499
inclu@‘ié @t'SJhﬁ@ctfo\Qﬁ,%d?Erf@h a62 0801 sdr RIS Y MWodelyf leB@IZthogens and/or
ITuses wth Resequencing Mcroarrays. Enmerg |nfect
track Pathpganute88: GWang ttiah (@00@I1dentifyiog InfBrenaalV gpsestwitinResequencing

Micrc{a?gégia {ﬁg’?f%{[’ ﬁrgte%ﬂ&g,rﬁ 22 S%g-g?gg_grll g@ L@h@&%@%‘ -f%escltrrdgl respiratory tract
patho2ér ideafication BEGA W0 SRt TINA nfidfoaBald. RAbMe REAI6, $757-535).
al so incl ude?t) short probes, where each set represents
Becauge spigof féer D aaisppseds s inchidedahartarobesnuhera eacksebisgresents a
. of ide. pesiti te
por g A8 G5, o PURL PR BOSLUS I o OZBIAN o, e ot
intensitypefisigual fromarsingiepwhbé bevoantsiless impontehit tghitig difisiengial
. .across.the conpl ete, probe set.. This information,.
bindigHFTIACTPT W6 RmPIE RERREF. Thia MRTRisRs TS in gt he sense
and ahBseHSEHrbYs, {usdg bR QBtehiak tifit Q%ﬁﬁicﬁhﬁ‘ BhiscBapRsdn® with high
present with high 10 confidence. This use of '
confidanse] Apisivsgohevsblappiag srabs setedrieqeited to ddieréeddtgrmine a target
o RS A5 el P PP P ObH SRR g i o
presuhidbBepletiiie praves (MuRESNKR B 3. (2066)I Kit6mpiea hdstifibaloarggskiltiple micro-

et al. (2006) Automated identification of nulti BI e

organigray omapsgarinsig PN Armicesglie Aeiclelr ANAS Rese Abai308ys11).
NuCh o . ) : .
e oo ot i ersiths HENeS b brlad GRAMEERH0n of various

leveldeft @giriian distrimaation snalHeldep@ldentadn the geotesmsed to select the reference or
di scrim nation y .be dependent _qn the process used to

targelsenueioes Hacadanohe Fugogrey. &@E@ff% aEreRRed sprogdsgicaigd to an

orgarhidif vB6d BRIV of dEGRRRAE Jd2siBRRMNY bObaiRAAGoA8RHFALEsm
to an organismversus the level of discrimnation

consipcrséi bl aldrtiet when m;adca‘mwdembspeeifmrgrimg arei wsed for organism

emic@ﬁ%{t@%%iq%}ipé ng %géérirggt’rs g%é@qﬁ e?ﬁo%';iélg%{a@mnce sequence selections.
enr TROGRAL1 dRBnTRbESE EAbedhatBREBePEd IBkRs Gﬁsﬁ%}ﬁf fF@ist selection of
the possible reference sequence selections. 20 The _

organgyres aid degiesd Igrel pf diserminagian ey eettnprganionmi and dvheghea specific nucleic

. | £ i rganisns a

acid BT bF SR ot g SRLFFAA B IR AR F i g scauence

regio@tdheosespfednict Sequutdes ifitom. aThiel, BElEdhSoMEBienbesdq@sicesland check
for. Second, determ nation from known sequence data of

for pasgibiresrodlicts. nusthsPimetsissan. r Bifily misemeris abfraaenceselgstions. The
| N
order [ EMErg TP UREL HERL G eI RS SR8 WA BN SAE fonghiile several of
theserseps aferandlsngéhaneep ertedirstesttapdt hlways thehsele2booo tepaiéms and the
desi scg(}/.er al. of tlhe%e ét eEs can be inpter chan?ged and )
esire it 18671S pEGaCh PreAapERY Mieh TG RLIONSaInis gades design. The
size STHRDSiRE AR (IBK LEY HBANGEHe otREcd st §a6R drsth@li¥@Y%Sproblem. Tt
the sel ection of organisns and the desired
may bf hafriondoltonanpossibdd witbéut@detingongantingore whilctvonsmins eBut all
Subsecogr@t{eai nts.on tthe g.esiﬁlgen. The size of the m croarray
AU SR Y WPl T eeling (REsG IUFeENSE r ai nt pl aced on
the design problem It maybe that no solution is
possi ble without _altering one or nore of the

constraints. ButPRYLGBUEEIEJHEMNENPION e ai ned at

meefl v |I.e ¥ THE. . . - .

e AP R RO AR P GV T g proviing i
of targaiispaiteacesi aspicenehw thl onebdhadreaoggnisnsd ingL 1130 b OVigahiBPs;Pproviding a list

list of target sequences associated with one or nore

organisms in a |list of organi;sns; providing a list 3
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WD 2008/ 024827 PCT/ US2007/ 076499 of candi date
pr ot ot ype sequences suspected of hybridizing to one or
wores/0of821 he t arget sequences; generating a coPCBUS100TI076499
f carifdaBy BRyfQe PG ddQ rR96iARYS BAE 6 MbRIT NP Grget
© Cm%e&ué%?e @%%C é%%lon o? pHo g conprising a s%e
sequemcfespgqmbeﬂ;mg arcokimlloy 0§ pmbesqc,[e'rﬁspofrdawg tng:agh candidate prototype sequence,

eter fixed subs
cach QY EF GG comAT Bag Ao ST s (o S R gufi deving
predee@ifed ! fixtd sabsetjtiehcs (Ddflfgﬂﬁmﬁéit&ﬁssﬁ@?ﬁﬂ@@b@ﬂﬁﬁt@?ﬂto@{ﬁ@&quence the
variation of the correspondi ng subsequence forned by
set copgiptyrigry the ewresrendaectudarqugrcesnd ehery vaFipEdpribs pyresponding

s QUSEUTIES, v ASIEL 0% Bc0RL. A GBI gy
generéﬁtrmnbéframﬂps G:cs‘relsgomi\wmty) ehc}agtr@n sequanden gac:h set of fragments
r.edet ermi ned,
compltig gy haragh haxigerpredanie: Fod] Bemar fg e the comesponding
1argeth<§\Qz'n@Q chIcBRLBDBIeBInRhg BRE Badr§PEIN®RBH ﬁ*ﬁ@h@n@vﬂ?ﬁ B@r&tct 10
conplinmentary Sequence of the fragnment, and
comphinpuliansefinense efithediagimenalsod & aay bpldetgeﬂr@er ememds albweead

precelspiid e brecteld. T ey TSNS RE Pog MO0 i b e

bmdlﬁgmassam@ i9belbhané fireyiBRtorithe frim &R MEthe eNgé fength dshige probe,
pr obe, ?eneratlng a set of extended fragnents; and

genera&sezr set Af egerslsr! i gementsnanderarmyian whichrealepded Gegments are perfect

o EKPAESf A00e oy d S HES O BSFERLLROS AR o

candiatopetotpe: qaeieacempanpg: shasg cachd?&‘Sﬁomﬁlhg io the center nucleotide of
co reé ondln %ﬂ the center nucl eotide ? each probe

each p5POY Rlihe GPTFRBRRHBS PRIV R SAYPIES e s iechmateh do ay exiended

fragmlaf‘?tr b&Chr TRichind dhaéNeRyicoead setf(ff%%'{?egtcontghlﬁngh tlﬂﬁ 8%&: thatch

he ot her nenbers of the set of probes contal
probeptefr @ perfagneichep io by entendad fragmeriteend arporehass cald iraaly other

i eﬁ tended fragnent; and a non-base call in all other
FURY PGPt ances. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS A
nore conpl ete appreciation of the invention will be
readily obtained by reference to the follow ng
Descri ption OBM%%BSW@IWHEM&AMHQSwe
taﬁglg %3%?31{1}@&% %#e}pggtr)lé (r)]t fe I@VSEQ ion W ]?f)(? T ad1 )é%be[flme(igy re'&erence to

the foHSwpfgdl)@tmﬁtﬁ)rﬁcﬁ‘theEE;ﬁn;ﬁlH Fathot indkshdahe B&o&@iaﬁ?m@ Bfhwangs.
| e sequence are shown with an asterisk above the

ba a8 1tﬂlﬁt’vsr‘?ﬁ%‘&welr?ﬁ“ﬂiépﬁl@é‘éﬂﬁi@hk‘ﬁé% difffercyt ¥Hugirpian fomds to 13. A
ks re
proto@gé@ e q%@g ﬁ{takg fo%g&@loi and a %H é)tlegsefqﬁélhc%%&g%%m%th an asterisk
aboveabe basgsituas mbades beth séqxrenfﬂsl Algcr stwivar art ere@Bemble hidel base call

e B B 3 S e D Tob S e R sk M L8 o o

greate® A 2086 fR0be R K @%‘i&l kave(?ﬁ‘cﬁc}i%% ﬁ‘ﬁ@ldn@er’ I‘Bgiroﬁsﬂfllllats%robe sets
in one or 30 two base calls at each edge to Cease

that m@kk b#rg cBHs el e 7l 23s Forhaheepasangadreasedé pemlr o in m results in one or

two base C%HE%}thCh %cﬂ%:tt%trc]%a\ég g bﬁet C J?‘Fﬁﬁg’aé%ﬁ% { é]ﬁg?jléi on fragments
that hﬁ\&Qh@’@SnﬂéheQ oakde haf bﬁﬁﬁﬁardbettharﬁth&mek NRBEbXEEEs t¥ Bontiguous
probe of the SNP set has 22 bases that match in the

regw@éﬁ&aéd Heases WiePNBri Betwiean- adye piobpef dietSNihset hes 22 bases that
matchrlﬁglllcoﬁnﬁﬁé m%%tﬁ&?%b%g?\lgﬁ}; 511659 et II?H% rﬁgoﬁllhlas fAbfe th!in 12 matching

[ s at val ue
and so all are N calls at all values on N.
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4 WD 2008/ 024827 PCT/ US2007/ 076499 Fig. 2 shows the
frequency of resolved base calls frompriners as a
W(I) mmt@m of posi tion wthin the prinmer. - A PCT/BGR007/076499
. ent
S ho V\% ) sﬁ\g@]s }héﬁ'qf? eltlclg/ac]ﬂ' r?s%i@o d ba Zlg téi%%g 1|§rge/f’ agh%nc%on of position
withirpthe pERr.a6e- Allj@@ccbnxent ok - mmsthtm 50t M-trimlrenthtihéO%rl ner .
AG d te. bi f th
d athg gﬁr]]lﬁ?/)é gtzaoflxezl_u:errx]cgll (ngﬁl es%i\selgﬁ)aﬁgcai ﬁ%\ﬁ\ﬁ%@ﬂg&%@ a%uxfggn Rf position
2 G mbolsqndiCat® bfH With fevdd A 1t2*0@0 BAQLBIYE*>-13,
th“@égééﬁ?& %?ngdégﬁlo r%gu I'ts %or‘an I nfl uenza E ¥
-13>.\£>c1@tlfa>0<>l>L1r9ea@5 sarphe-NeomveQsyast-sonal sequenci ng,
from RPM/. 1 m croarray, and from nodel prediction.
Re @lgwﬂ showe gheaetot weseswents off lsBHdetrseresitlsrier ®NpHugza B Victoria
ver y
lineage sa1¥%leq’ron§ %{vteng(gna‘f Eeqﬂgnciltté) g%%hﬁglr\]fﬁgfjg%%gaé éslllc}qizglg model
predictbis Retibh Aaﬂ:pﬂ&emﬁlh esoniedisequendd wiire SDPs ardhver €ar apart or close

agreenent between nodel and exp?rl ment decreasea}é hN'E
togeﬁﬁéh%{i/‘ihé masgkaitdaigrosray ﬁétarﬁ’éfe@ I drqgrion B seqepessihagssNPs with an

internRAIR! feARflc PLRY A ABReRERRRER TP o R erind e dBRAURN This
behavialobserofib@arthe percant mlifcﬁd‘lerkue@hMeen amﬂp]telmed pratalyps saqaela:e rises above

onl. bser ved 0% Fi etic .
4%. HegignGrs i‘ﬁ’l‘lééi’ﬁmlué]é{hed?‘"?f’ﬂ @%cesféervsﬁ Bosicafl § S%Vrege%wﬁ?shlghef
and thb: GREUREEBaly cﬁisgrve@atsm)@ﬁ a hypot hetical collection
of probes. Fi'g. 7 shows hypothetical lists of
f r dggrérshowandiypsthetaé domimagtaegst.dist ¢f tgrges, aiibli of prototype
erfect matches between the probes and the extended
$Sgnents. Fig. 9 shows hypothetical base call

seqigrEhows Adypbilietickl cslkeubn bhgrop@t chi ng or gani sms for
each candi date Erot otype and formation of the list of

fi rfag. & deyshypot Sligteops ragrrept\mdastertpEpSVENTI ON | n

t he,:

and ot TPt pe A el Blch Al hent o RURRBEERdthe BHEARA AR

in Rigdmhomhppmhetdml baséhﬂ)lﬂ mngnaﬂ:mder standi ng of the

present invention. . However, I arent to

ond 1&KH0 Shatys i mpfghing oraapiss wee %ﬁ%eat? medrﬁaymtwn of
thehspgfﬁﬁgq&rg&gd i n other enbodi rrents that depart from

hese spécific details. In other instances, detailed
descriptions of well-known nethods and devices are

oresent | nvaRT R FoR GABRTIRC B, eI PNt o

Pr ey @heofewiis dobitRds efdr feipesdsioP BxpTRAANeH Sind not 11m1tat10n specific
particul arly for mul t pl e pathogen detection, is

detailpgtiegeirforth inpidenie rroyidere thsroyedamderstangingaf éhvauesent invention.
Howekféﬁt ﬁr\’%ﬁl gagellﬁstb ohé slgﬁgcp fmztﬁ(% 'ﬁllt Fﬁéﬂ H a%se}ltom?g \fllon magltbe practiced

assl| s

in othalfﬁlbdﬂﬁhﬁa\/te trantepatt fidie siese SRtiRdiRials. thether dsvedesAiveiled
conmes npre conplex, costly, and tipe consun ng.
descnRgglésrﬂf %}@ovg&mﬁ@ogsegr@q@éw@sf ?‘fﬁ ORI ReHSar 3549 got obscure the description

of the &@Hﬁh{,@}ﬁ@,ﬁ “}lhﬂq]lmgg@ya@(jgtag viable alternative to

for
The prevalence of DNA based detection methods, particularly for multiple pathogen

seque

detection, is evident from the volume of recently published literature. Thus, it becomes
important to have in silico methods to assist in the design, initial test, and improvement of these
methods as their development becomes more complex, costly, and time consuming. Recent work

using resequencing microarrays demonstrates that they are a viable alternative to test for multiple
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5 WD 2008/ 024827 PCT/ US2007/ 076499 pat hogens,
i ncluding co-infections, as well as performng
wa@ledoaiot4sel? di scrim nation of closely related pe€TOS®NT076499
ho ¥4/ iBE1ufin @8-I PREMAPENSw el IR fofm MR del Ib@ Qi critMBYL b closel
pat o?ﬁelqugﬁpgieé o% resea%eﬁggng g?%afs requf?e that closely
relatedipdthegeanand/oi traki pathegens) genttid vhoatianod Elowsyer, Hgiqualities of

erformance at _the_.indjvidual pro evel,... | .
resca3iting HOAYS Tt G RRBSTUEEE R et RS Sy ueir porfprmance at
the in@iQ1idaBL prabd vél. hwbedieas oplinpring Gkylesigh af GRESasease e dSpotentially
what i ssible by current nmethods. To address these

hundrﬁ@gqf@sgtogrg@ EHPRIS edcedran ha) iepgspibledt cumsaemethgds. To address these
e LSO DRSO e ERRUERSAR T QR R micoares
was sissusfiplyl demelbpedothedbegin With ristnpdatssompéing td predict lybiridization and then

ded it ded. I t of ta f. .
oty B SO AR o %35t Rk i
hybricgi@alt‘i%n%ﬁh bhdeGaWMnlsvit AviyRletx}Clsusth Qrmrﬁh&g @qlé@éfﬁtesting and

~allowed testing and 10 validation of the nodel.
validapps of eeabdes a nodel applicable to resequenci ng

m cr.oarrays_that, predicts the base calls that w.
ocdtisap e bt BP BT Rt R G BR ot BRbosiipisdne base cans
that wSIPGURINER a0aniphesequiGiic@dh haecifled pidtodipRistResncs efithe MEcrohSay. A
. the designation for the genonm c sequence used to
protaiife SEAUENEhS thyy dastengaers for Hhegeagmisseanence dsuhigesBsTalg the probe sets
. | . libde
placetif B cEien el oy BB IR e Hard Rb M 2210 oWetoBhd range of
pathogdr thegdequerices Althblghrrules sintitas e thesouded ilésignnigfyr biher arrays are
ot her ,arrg%ls are  the starting point to allow r_%gi d . .
the staring ppigt logeY AR ealsetaliPPe dor hes sy hermynHP SRR Ren s
o A lop 6y TP AL ARV RATR NaplsS Bk ool 818 or
organgnt asflehart ol gogoclaetidedtyibddizhtidsi alil base atisngamdA ffametrix resequencing
. calli on fynmetrix reseguenci ng .m.croarrays,. Th
microfigaysy g AL URsPo U & BreGIE Pcy LS FopLiYesaafipp ofa large
varietP¥Pfak gt dAtahRM REuéhckar Bea2Rirthar betiskd & prledicOBSw Vel Pdtdibe
sequences. |t can further be used to predict how well
sequepges treftrgysated vadhemesearraypy idaenoad againstaadivdrea sshet paghogen targets.

s 1 B T OB YRR AP g g e

costs efjuir&b fof tencdevglopimentofdr spry Sicapdlicaidbse the tine and
costs required for their devel opnent for specific .
appedeatrocrs’ —Iaeimenalbe girobesehwH]| orliingdicae that pinspidic base is
Vil [
preserf ks Baghohoks bUALAE oRg pRAE o UFREF 1 g bihavER. e gonial
assumpévn mbde motiatl wiidni asprbehiand osamplheqoendterhale naeatigitus dases that

de i s fhat en g.probe and a sanpl e sequence have, .
compieicgh A © ﬁ&?@@_@@é@@ﬂ% SigRY e ERe hbis | {h< dyigbr apprgximation to
repres@itht diffRddcO M Bin@R3lstrefG Sf diffbrest de§udreBs oQHADESAnd represents the
_ approxinmation to represent the difference in binding
simplest modgh Hegemainfi¢reafdi mode]ingrroasists of gensrading paoies from the prototype

represents the, si.nplest .nodel. The r i nder of the .
seauef Rl Bal Ui apd TR EEA LPR P gopi trd rbrimne s with
each qiE@tRingARe SAtaPab@nsorand potential binding fragnents

fromthe sanple, and then conparing the sets with

eadmediristepus [ngenere be rrqbsiscts 88d panpledragmigaiss Arseguence selected
I : r S e
o be B b P e D R g et OB B e probes ofa
set aresegihielioc exangpleli2fi tohedt lomg andodiffed apipd cegtrabtse (fe. dorfrsalpesice of L
where the probes of a
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set are each, for exanple, 25 bases |long and differ at
the central base (i.e. for a sequence of L 6 WD
wQe®8ND@2AB27 PCT/ US2007/ 076499 bases, L-24 prp@EUSENT076499
bases, ¥-84 ?fogg WG De: prddlicidy. elﬁﬂ?%élfgs&tmﬁt IRy a @GN 19c&I on a
ocated on a ‘'mcroarray. For a sanpl€ sequénce, all ‘
microamayq Ueor farsagpierseguanatallamequerfragasets thamee mrbasegdorg are ganerated (1.e.

ora e RbefesFNERRCHS! Wl RBRpo ARt} frsmensin
exper@XdPe BB longey thae tHi® igeragt BATOU tsss)( ae nagel @fly ddQires that the
~_bases), The nodel only requires that the 5 m ni num
mininjusy (AGRERRARARL 0bf basepbeIsseHeing BIERL n a fragment. Now
th e G0 &ntd FARTROY SerlRANEL, cach prob
i 0, L FGR2) QLR A1 OO B! FRURER] 2 DAL cach e
of evergptobd sagaiesst] aghihsttaliehd fragmens Sofrtbersdniyde seguphe to determine if a

perte SR LS ot SAEE A bl BB LS P L T B probe s

produbf a BaRIcal e SRluated byRloasiuEehAhDagaIEat its prob@Y af stay 8fe Pivbe of the
considering the results of its probes. 1f only one

set happ pipechoh thensampde sagtienrgsthat igghedtse prlt assigsedrsr ghe probe set and the

next pigl% us%ﬂgeeix ﬁl%&%ﬁ. e;( x r%?%sg@t%ig:%nca%igigtiozxﬁ,gbﬁsgeegel&?gr, il Qsesiﬁlreg t\Jﬁlen none

of thelseMbRSRpnant 2 a aHdhgy QU nteafber b@e btdby sel. In dissdagdidt more than
when none of the sanple fragments are a natch to an

one probahHela s9f hasmaichplangefragments gee geasetqdgm rﬁlﬁ-“émtpﬂfaﬁqgeme and
then cgﬂlﬁaféﬁp 8 n&i h@orﬁ? bed8So fBaliPh & eﬂt?xpglgrS’ffir IR0 Frof fhe sample
generat e fremt sanﬁfe sequence and "~ then conpared.
sequeildtearaeddgdio gt Hiaae antilfa maatatdhragines miith the tygrofriat8probe. If one of
irection fromthe sanple 15 sequence are added to e .
these fipEnaeqts RopOnRerd O aiteR BB gh %_Wiet‘ﬁ aisr@egﬁﬁbwﬁeﬁg assigned.
Pr ODer alifpro¥iteseRiare (MR8 GNE HARTRIN 8,1 Aol RIFDM LdiRBrobe set are
the others, then that base Is assi'gned, othérwse Nis
reasseagdédymeria seqaencer Fad.|l shogbexaules raanks ofetbe ewdel usengohifferent values of

P N AR ORI TIDETTR T T

possibl€ fthdeShah) dnld§oisieht sefleMasdlialll @@ inddvdBsustdonditidns. Although
from23 to 13 (lengths less than 13 were not used as

expertniyal cesmtprlaar nodipiec fsinohn¢ogssanh®ugliragmentsto cpgplement all 25 or
0SSl e n I Nt S, 0t ST -

evn BOSEELE o A, DR AR R O AT Ao o,

difficiile®uddtamihealidt Yergittlfos @l 8 mdst hgprowiateiecessary for a

fragment to conplenent all 25 or ven 21 bases of a

pr os%é"’t w@&uﬁe%}ag%s&mw%ofu&?e%@m ybydizainnotslett her

ligorfRi RSB hhi'g)" i MPRBRMIALin et al.

oisoPARSIRERIL L ko eyef] AN ER, S, SRR

(2006) Brae-sproum raspiraatyslran pithegdnyiberitdicaédn wingfes®fuendin?BNA

. _oligonucl eoti d S ailable fromRespiratary . .
micrORERYioGEHP T KX T L CYRPRAFISHELS U BpIe of spqcigogjmers for
samplBLARPUISARM! B RS RINY wefAfdt rd?A¢RATRIM the sample before

_identification using resequencing DNA microarrays.
hybridiegiptranfawst aghes TGS v erexpidiin temratotigiersgquenpest ttiippassible to

sty G B0 G ey A R 4 BT B gncin

microbiy8ysl dihe dhiaGBtsafefomBss nifitiflbesextiel, TRk SoMBing 11 bAmeRrs (777
the prototype sequences, it is possible to 30 study

experyneaty) ppd thethsr (309 expgamanigheansist of ke PrimsTs Garase 8 sulset of the 117-
. . S i . 1.Cr T .
pimef 4 AESE T L ES BTG A RSB ST, ot i
hybrididerw ph iheesame (prifier bekipeeiankfiérs)t rantbet bEbmaththnt 400y match available
experiments) consists of 66 prinmers that are a subset
of the 117- 7
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primer mxture. There are nmultiple probe sets
avai |l able fromthe prototype sequence that w ||
whysiozisze with the sane primer but have a di f PET/BH1007/076499

L e o T

For exaBipha deshas@att dithert @wgtf] hh@;ﬁrimhealrgonwehasm pmhesdtelmgn’rayaﬂfetenmne the
. .th roobe ses). or. exanpl t he base at
dent g SR O BREg o PR <T 4 ptsBe 1BEPTERE SRy Protoupe
sequekt@LtRitthoRed b&ter tHARBUIgeice hybhigiZRBse T ifs cAfifelsepamewer not

hybri di zation of 13 bases. The primers of any
includgg &t e ypalysis ayiheneepresent hybréigeoned uraped prémesmd peimes ficorporated
into alplﬁﬁcfong O%ﬁ’l tgl'gﬁtfe q{ar?lllglttﬁg :&g ecﬁ&} ﬁtgﬁHﬁ&Co%é}gﬁlefs E{Qrgflabﬁe there were ~3 x
10° datw;hmmdlfmadablmmngm ﬁmsmsedo I i F2ex 1@?rfdr m i~Erx 1 OTdfor Ihoaralt-6ds x 10° for

lico of thetar et r col | ecti on of
each lfﬂsﬂh@? e oing e Be g‘%ﬁ@i Sprogranysattiggs ysed in
prev1oQ19 '\A’Urﬁ (L19 let ﬁa@@O Bl sf%éc%mnll% Oélpdt(?r% tractzpdfh(;ggrrf 1(§éﬁf1f g&ron using

x 105 for 2 and each | ength of
reSGQL@ndﬂQQNz‘BaSQOMWSL frgnaes Ree i 6, cﬁrﬂ?e‘cBSby GDAS pr ogr am

set din revi ous wor k in et al 006 .
gf'é% r}gsz QWS Sft?rﬁl?qgglg%yr aﬁa&var‘ﬁﬁgg?t slp")téals% Bﬂé}ﬁersus tge am?)unt of primer
that alrd%m dfzecah f-‘db ust ek @ﬁ@ﬂ#@ upgo Pt &k Ghaohalsir GC
: CGenorrle Is{es bithe 27gp5r35e ; %&) EO\ONS t he frequencyr

contersf Thp fign Qﬁﬁt@@b@ﬁsﬂ @%@n@a@f 33\/eW§LF§1 infieatghidant tige in 3'a DNA
Q I
fragmplqt éﬁ'? onlylltr]glh:hés‘salgf&%ﬁé %ﬁgbgs@ f% e@oﬁ’é %tﬁﬁléei trg b@ Apgglﬁl{:gﬁ{ zﬁm strongly
enougﬂfh@ gérerat apogjut base dalls A3 llﬁe’ eagtene Yaeh a3a3 kbbb ¢1|51br1dlze increases, an
indicates that 1 time in 3 a DNA fragment that onl

increagigg fieguenty oppaseirgllyg 1holssw el and reselgseVis oppes by lﬁnsfa of 16. To

i OR8N A5 MESE A QUFRESERR iz v
dividelyibtoi tefio Zeolips baedmsheinfyC ¢ontsne abhaay efages) frepeiyneod arbabevn grouped

: | ing I bseryed and re ches 50% qr e by.a
with (‘l’:@ﬁ Biesig‘a" % 70 ST pRlT R regtalin % K%lhg‘%%‘m places roughly
twice tl{e%ll%ﬁfé?: ¥f salrfifes iR o loSvePbrabie tHiMlakd Rl tBX upidr WRAcRet for lengths up to
hybri di zation were divided into two groups based on
22. ThdifferedCe vofiequency c‘fﬁi@sav@ha@@lal‘gw gpingrfeans léﬁcel 45h151\mrates and
ed C co % and

wend fRG AP 28R Log ST AL LB B A e
significwhtBefelRe prodBanpled insihisdelescken. t he | ovver br acket t han

are in the upper bracket for |engths up

di fHoamdgistand the infHenss ©f PHMEheBPISHIIN; hﬁf&em § g. érSQ@‘g% the primers of
each lglgétﬁglr geé%%%%?{é&tgagerdeg lglre gaﬁmg%g)i Rggl%}?leéggér(%tﬁ%ma (1998) A
unified V&Y dBpolinyier, dsmbbdl, endiokgonaclgotide IDHAtﬂeylrtﬁemghlmr divemodynamics.

Proc. é\fa?lpp%?qsfé SCi LRI 1 0 B Sertabiigs e JA0ND Theaesmcagiamics of
DNA 9f ucl\%%l fRER, JtiﬁﬂgtRI@v | £¥o rr%@@aﬁngz@l g’fi‘?df‘szSSb@?ﬁd4®n SR Ahese bins

cal cul ated by the nn Sant alLucia (1998)
have veny faveshmplesandfthges| rgsniis exldbrfr‘gtaatdr unear@irgy.i tj@m&iebss iadegnd can be

observ% eo%(rgf ﬁtaﬁgﬁ gg%%{:rfa%:é tggg%quegg%{lgﬂeﬁéﬁ:sdrrapegﬁwe of the length. The

1ntere£tg%%mﬂ‘ﬁm 6hd Mfé@ﬁl‘ﬁ'htéﬁ afd thrédNDissdak robedla | bdss call frequenc
Rev. Bgo hys. Bionol. Struct., 33, 415- H%E) . Y

is possblﬁefowhgméermmﬂgrh@%ﬂy sharter dhinghmisnath of the Rrabrsd 25 bases).
£ S
The of 3008 Rt BlePUf YL L GIREES & By DR BF A Brayave tengrhs
of 13 deCteasksG gréwerfihandhkesl/meolc Peinses with &S peet thaa -06 ktddenol on
length. The interesting point is using one perfect
match and three mismatch proRes a high base call
frequency
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I's possible for oligoner |engths significantly shorter
than the length of the probes (25 bases). The only
w@e@Besisthat clearly have a | ow frequency of nBKI/I§R007/076499
VigybhaRRLAE produg é§b§gad: 4 and
overss 56 S9he o LR BERLIS bt oiteh
t h&avisddoMkdal |Jomodp: o1 THS eWERR00841ER 4B ATE from the trend in the blndlng

e RO R4 0 AR SR RS b o s
call wivRiig bofsaitgigplany otheefa@WRe rForBRdadr IeistitetieAG bDMie phsde is important
trend in the binding frequencies indicates_that
in detdramgjeg i thanyel be psignifEanrdangaad|rgsoldng pasgsaht |Tbe model was
f S I
mod1f%§ hecrle%r%u {h% A@&éf&g Eo éarrlf"s%eher%“fﬁa %#Llh‘é%%ﬁgg%lhm =A3Y If the
fragnmﬁh‘ﬁeeleaerlgljmlmféramﬁe is below tﬂ@tmoﬁf,} A gkeaFmbhdrie awiepledbén the case it

et
reacheg AREEALR DT B?Rﬂi‘et e pRbAtNg il offraddentt fs thB€compared against every

fragnent's free energy difference I's bel ow the cut of
probe set 45 BlréaslyInigntioned. t |s accepted In the case it is
above t.he.cu

P RUET T T et g P e S B by P gt

Respnﬁ@ﬁf{‘ P@tﬁoééﬁﬁ\ﬂdﬁ&ﬁiaﬁr of (RPMIvODRlesigh and iR dkp&ﬂhéﬂtﬂgnéthéﬁds have been
ragnents 1s then conmp ar ed ag ai nst _ever rObe

discussgsk m@gevaanserg@ry (Weane pbﬂe@OO%pmqu@gtlpﬂﬁenza Xftruses with Resequencing
c
Mlcrog%e?)ra s: E ézé%ffn e%t D%ggZS ;Gl%r% ;@gf gln% taﬁ g%ﬁe()ﬁ?ﬁ%posgs&nﬁn respxlratory tract

pathogeﬁl?ﬁénllﬁ]:)tlcdﬂ&mmeﬁ{qdeﬁdh% PXpemidi@intayt. (l?@iohﬂzd&shm[ §27-535;
een discussed in previous work Vﬂn et al 006

Dawgn%?&aﬂ g Yssof traAREnOmE Ghganisioo %&féawélfwg‘ entification of

Strept(!(\éo%&)aﬁ o?é‘n&a aT8EBcih il Satibibtie res%%nc@&ée%ﬁant&'ftlﬁi Mrobiol, 43,
spectrumrespiratory tract 15 hogen

5690-safSniinf ¢taht(2¢0Y) Usinggp Rme@memgﬂ\ﬂilgrmym e Mdtlpla}l@splratory

Pathogih et ekstitg Gt Har e b HeRE 48D Fhitipl &GRces Hom the genes

contaih@@ Midghb&RtreSonOvereTHEE R AEQetedtioN ¥ PBRESSatins. The experlmental
associ ated antibiotic resistance determnants. J Ci

microdyrayr dsitd v@]eq far3he iGidd priggp Bnalyginwere @name(dzﬁ)@m)chmgalrsgmales using
multip@?1 Seﬁ gﬁg’&gg&&na?n Mf%%tﬁ%&écgémgss %Wéutltkﬂ%reteg O%Ehfn%{’ ge(sél)ts and the

Cahfoﬂrﬁ&lﬂé@: sarplet usdd asaqaenclaﬁltﬂ‘prsirprbtbeolgenea aP Q2007) J Clin
cont alnlng%dlagnostlc regions were tiled for th

Microgigl e@3(£bA* S5 h el TpREHEREUCITA éarawﬁwqﬁl@rf@acﬂom protocol (Wang et
al. (20\';\%}?@%%%1% ecpﬂfsalij%%g 44@ &P §ﬁw@éreml 3@f%l% ﬁ{e ).(eSgnta Clara,

ned fronlclln cal sanples using
CA) WS uRdRoalefelminedld incmssiehefiths probeeanctha bhse datls wesesthadefusing

rj sul t nd the California l|lineage sanples
GDAS Kb {2 s9iFs CHIYRITY B é@n&rﬁka@e P(Lin et al. (2007)
J @as@] Me@'fc@p$ Bhimer 455[@1%1«371@—31'&;5%%{ telDGselo? MR AR algorithm was
| uenza sanpl es used a random protocol (Wang et 2

to undatstan(l Zn(as;ﬁc)allmhq wasfaseurribE ¢ 42 Micr6 38 yckPpLimeueOsith a blank sample

Af f yrmret
(no e AR e R e e R e iR Y B el Fion win
the prétb?tp@ a&ichek| Sintetie: prafés Wetdgill ,ibyOvéte Bested hy\&IRction of
metrix Inc., Santa C ara, ) . Case 1: Predi cting

samplwquémceﬁ ARG iester apiag the mpdel pRaIRY! eyerPreiglyPesequsacapidhe chip. The
|
mode 3L RS IR 0L S0 R s wer

still los@apbe the&ﬁot@t}&pe Repleacss. dcidit®naddadihg tisloosticns meicpentees f
set that tried to minimze the priner interaction with
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the prototype sequences. Since the prinmers were still
present, they were treated as collection of sanple
waemsemses and tested using the nodel agai nst BUBD$2007/076499
r
prototgéé)%fah%(r[%gs %ﬁg&ﬁgﬁ gt%nglgF ta?x%a& gfg:tg lﬁlger %enfﬁ%ﬂﬁLre@ﬁl&u iy designed
for pr&sppe lsemlletl&s fof olws¢dy ireteted otgaalsnmalﬂsed slidgsé bade@aBs. elcbr@mample, the

adeno]tvhe z? E‘gﬁ f{ erpfspz)gqlegs%glgq%c% ag %&5023)&" | nggg% tbging called 97% of the

time, %FE%%SL%QQZA 895083 fiBMAhObYHMIRE HEBBE EEfuchEs BhiBass Setlich is a single
agreed with the experinental results. Priners

nucle@tei@up@_ rphism (BNBY ot thp edgreafilkmiesipnovag pisdisted te salhwagbut was
obser\%[gil i\, g’aqi%d qus %ihé g 1%1% s ?l%t oPé:rgléénzSe ﬁgn It Xcﬁ’ﬁml co‘iaﬁa%&edl to other
prototpp@dﬂqﬁétﬁﬂs Basastch écbrl’pjum Irégioh 1o aff fot the adEmcmﬁrus \’HE Iethprototype
. Is located 393 bases E%;:[pthe begi.nni n L

regions }{IRAE ALTCAPEN! B8 aceniAT DR offer 47 £5Eigjisr lﬁs% ¥ 5t mpedel.

po'O’c[}P DPRioRER férgmp )wr%tfo; PEn L8G8eRls L @Qdc@&fulv@ﬁlonstratlon of the

predicted to cal but 'was observed only call ed
accurdc @l dife mobdsel tfcprmbort«tr fta’wemspémlpnmmtsms Tori @tlreelgpmnypméquences were

ta ot her tot e se nce
cxamieq - Breils oA QBB PP R SRR P o el pared 9
ex erm&mwa%arraﬁ&gm foPfdik l@th a8 i8RNEH AMBISND %ﬂaﬁ Ake Inh’&ge
ot her 47 regions Eredl cted by the nodel. Case 2: Md

lnﬂuemaemfb&hl?oﬁ@hfmna-h ﬁgn%q,ueﬂma B met% U/8% &B¢agE, and mﬂuenza B
Vlctogeﬁ ter 1%%)51%3 ﬁlfTa%Fe ’Il‘r% r%%ﬁ rgl%c;o\rgts;%f ra, e mggmples ffat have a great

deal op bigiiRitiypench ag ﬂﬁﬂﬁ@ﬁlﬂ‘ﬂ@tﬁ@ A/BI3ANTI Mgidn- llﬁesmhplss lﬂSé D@rage base call
conventional se uenC|ng sanpl es I n the nodel nq@red

rate for shesupeHmgRls s SAYCY bidg thaynadekpnedistionsraveraged aa{o Sepverage

sSSP O AL PSS ol DB s vt

modeMandigat &21NB8wbilddegesoveddoriln bI3UsNRsaw B ovsat @l inah@éxtpériments.

are report in Table 1. The results re ort ve
The mAge! rrghk S8 v B e SR 5 aRbapiTGPass A A g microarmay
has 9480/8tcaf§ tHaPfhelhGiel PleiiehBulY NG EHE baRk dalIk8o2AIRESSe 14.3 N
the average base call rate for the experinments was
calls r35oh hetiveen miedelrapd ehicipapdy tsillbns aver aged 97% The
average nunber of SNPs was 9.8 (1% between the
prototype and the conventional sequences. Wile the
Trbbkell — Pndiacy efthveraze Sidds| amidxgediaentelsoalcvetzay oesduits Gor3nfluenza
SNPBevigt i ilys geneabaticouldhe ptacpé i sepatate gropebas@tied lineage.
SampleS@i Cl STife § NResdlved Bhstcallhe PXNEmbEESNPEWENA Number N calls
speC| fic bage call, and the m ur@g{eeﬁ%;@gtok@% 94.9 N

InGaLS [t (e e PTeiiEt S S hvTRo0s [ & ARECT Molel | Amay | Modeand
base call. $o on averjage 14.3 N calls qatch betsgen ony Array

A Fujimdit pnyom|crasarpay [FecmH 0612 Tad ¢ 3.2- [Supop Yy 98 | 94.9 14.6
lineagv@ppgle nodel and experimental | michoarray results for

A Califofniadenzao herrgghat i noss-geme | had [cow ¢ (bept aced | ng.7 21.5
like sRp@r at € gr gups based on |ineapge. $anpl ¢ Set Tile
(Rpsol ved Bage calls Nunber SNPs wi tth Nunber N ¢calls

B Yaf@gRecl 460 Brotygtrype [lad tieozal 245 ayi7Npdab 2Geny Xadels7 2 61
linee(HY Model |Array Model and oply onl Afray A

B Victtrib an- ldege | 740.783.94H35 0490007 D6 917 1.8 31349 LAR™| 94.2 251
Linedte®4)94. 9 14,6 |ineage 12)

* numbers in parentheses are number of disagreements with respect to conventional results

Table 2 shows for a specific isolate from the Fujian-like lineage samples (identified as
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sequénce H

y 1.5%fér the inf

| uenza 4

A/ H3N2 California-like |lineage sanples and 3. 7% for

t hdhempdtaiene seqBencerdhffercd fip1

sinple sgguence by

1.5% for the influenza

A/H3N2 California-like lineage samples and 3.7% for the influenza B Yamagata/16/88 lineage

samples and 9.8% for the influenza B Victoria/2/87 lineage samples. These results differed from

the first group of samples also in that there were disagreements between the conventional

sequencing and the microarray base calls other than N calls. The influenza B samples that were

run under the same protocol as the influenza A/H3N2 Fujian-like lineage had 1 (Yamagata

lineage) and 4 (Victoria lineage) base call differences. These bases calls all occurred in regions

at least 3 N calls from any region of many resolved base calls and the model predicted N base

calls at these locations. The influenza A/H3N2 California-like samples used a different protocol

and while the disagreements have many N calls near them, they do not consistently have at least

3 N calls separating them from regions of many resolved bases. This accuracy of 99.87% on the

bases calls is a reasonable error rate to expect when determining the base calls from a single

microarray experiment.

The model has a similar performance for the percentage of base calls predicted for
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the sizehef thehigt] Addo, diedzt may bamiannallyspecwed do nambhadwif specifor, undesirable
val i dation. The method may all ow for an automati on
fargethrocess for target gene selections and shorten the
L urg & QO alyBBEQLal G OT 148&E 90-40 1 PR ERMINBINEIEESG TA}RE such as
the Tnvention, the follow ng exanples are given to _
“10-40'1 ingbde aty mpawers ¢fdhatfpmwh.irathen thas ey nbwbenfvant 0 ¢n40.) The list of
These . cific exanples are not .intended to limt,the :
targets BREVIIRE DAL O HREE MBS TS rapiTT et fofeete the lst
The liEXadaRii&uBsequently described data in this example at least up to assembling base call
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20 Hypothetical exanple wth short sequences - The
followng illustrates the disclosed nethods using
w@eaos024s82al , short sequences not intended to CRPCT/ESPOTIE6499
sequex‘%cg%%rl:)/orpda{ntd Gth terrrﬁéﬂ‘lorg%? Sdftn. The list c#eldi®fe b8totype sequences
ricate a resequencing mcroarray for detection o
100-4@pmchie £x4nplB is @entidal teethe 1iE. of Aargets ¢ 0-40ethoirgh thasiswet @gmred

o 6 2 BAGH  EREF Be A Ra FR e cncane

prototf&ﬁéhﬁ@kh@f@ -AderBefsubddqubrte Ka@mno ft thaprabesisiabsenas geteven,
is 25 found in the genone of at |east one

thougloet pnh@é@esgwcbee@ed AProbgy EH -1 4 arg dpsiyed freye gerehigate progotype 100, and
e f [ e

L T

single emalB@dldb ﬁﬂ%omﬁynﬁ&f lpﬂﬁxé 11l © af fhe tentert prsitions Kretes 11 {-11 domake up

Pl B o B 8 Sl AL TEN SPREL S BHED. e
100, 69&{ ﬁl%k?gﬁe H?éé t@ ﬁlerr?gh$ efhiQall ﬁﬁié‘é:ﬁossﬂ)ﬁese%rlﬁ‘as@fsuﬁs@@lences of

l'ist_ may be manually reviewed fo
candldaeamvaaltymflOﬁpeecmfth@@ollmti@sofmbb@ Paobesd2gd 24 an¢|11§;2 184 are single

mucteq RO St Ees b o BT Tl on s Seber oo

t hatig f7Qh6ws aayﬁﬁhettdaanst@mfagmemmeméfdeanedlﬁ)mhcmél@l gets 10-40. The
The%lst of targets is provided to a conputer systel

fragmvmulmﬂhwh@@nttﬁ b€ daiieughooiher wiucy sy begised-eBhus atgget with  length

f
of mn% h§st six é frcsl‘%,m?rgg S{leh Sﬁ({_){gﬁ‘ g;hglgs@nér ?pﬁgﬁ(%g;ﬂe %fgg—:rnﬁq a4%contammg
some &@@Bﬁlﬂ%ﬂ%ﬁts%ﬂﬂshﬁﬁ Gfﬁgfn@ﬁtﬁé%e byaddnﬁg(egtm bases fromettle tanget. The

a conmputer me st of candi dat
exten%dé{ﬁ@p&pﬁ@ ag%ﬁlangq]%)égalc@e tg]@)b‘ m[g Tee eug ?’gaqlgi'?agment with a
|
perfec'rt] g(t?rﬁélérggl{;tzﬁlérge&ﬁ%cé bfhe @Ifa%1 gtg Q§glg t]"%éd?‘?gc grlgé‘ e %}fefg? Iﬁtgrre]lgﬁent is
above@prgt%&sneﬂlﬁx%&hr@bwlﬂy@d fifagoantt ik exterdwadi aigmecleotide at a time until

the bifige e Bt 8 SERSC e eI e o T BT S e Ge IR & (B probe.
One s¥idbieHeliBY oPEalttifithg tRE ebﬁﬁlglfile% ehagyag & 6§ dnYISI%ﬁJeQ{Barest neighbor
candi dat e prototype 100, and rth. obe 111

model, H@ugln pther wetheds ax bs uaﬁd e"aﬁutahbttencbngafr@c ylmgﬂomeshold for use with
Affympelg esicgl%%m{l[g fl]ﬁg rsg?e a oeurt gipég SS Q%a‘f)mo?t Tl cﬂ{lé_(flv:fth%i anansbﬁ used. (No
actualU@lculiien $&5 p&iforiicaliesthisixakpk, 4l 1s-?llldstﬂa31lze are al SO
seven base subsequences of candi date prototype
eadhe-$rihpws Al peiect apdehes Bettvgan thiegrobes Tpd, de eéﬁqnd@%fré@nems The
ubse S419f &
probe @9@ §ﬂaﬁ%/n% \’?@}égﬂ é?gﬁelﬁ 1 gg l@ggt ?13 e 451 a&g\'taqﬁt) ng grobe that
matchﬂ:s?ﬂayl@demlndi fra@Pedt84 Witea assenﬂplheg albusd (&tﬂtﬂeqilﬁ:nce these sets produce a
pol h i SIs probes 12 respectively.
base cpil &¥ R oatee 3 %9 Wfrettaﬁ%ail the ?lg%t - 1?913@93%%5 ropg ofghe set. The
probe 485 bﬁéﬁgl vl'flﬂmilh@ 1t aqu e&rﬁi 44 cﬂ)QtamT xlﬂgre tﬁﬁ@gﬁ@[ﬂ%bé ﬁlﬁ%t}tches any
is ch osen to be 4, though other values may be used
extendﬁdlf@galenm g’enombast: call (‘ ehhgt1hassanequnélldsagr@metpoéﬁsth@b avere any

probe 158 VB ooy Rh S IR 140 SR e ST A TR el oL Tgee cal sequence
for ea&Q&@xdfda type @B«ﬂ%nbé’ ardikgle pebbeXéik FoRpwBRh iy ré A& ived are shown
target. The extended fragnents are nade by
in Figc| cul at | ng the binding free energy of each fragment
Wi %‘2 r(%tsﬂg&/ %ﬂlg&mddtémﬁgg{ émgxﬁg ?0“?%3 Qind 0?% aprotoﬁrpe The

checkabm\gemamp D@ﬂﬁh&hmmﬁﬂpoﬁdm@ﬁntlida'eiﬂﬂmb@'pet lThl sfrﬁ@giﬁimermmed by
is extended one nucleotide at a time until
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the binding free energy is below the threshold or the
fragnment is the sane |length as the probe. 20 One
wa 2iosapdse7 net hod of cal cul ating the binding f r PET/BRI0TYY76499
referenc% t@%xf%l’ﬂa% Ggy&ls@s‘?t ﬁ%nﬁ%gﬁl%ﬁﬁlﬂ%%f 8 é c 9%0 ltl 'ﬂpl%;f' though
her nmethods may be use suit |ng
larger anmlbglys, $uch @s B rdayf o used e Awistidh, IlAﬂIEswanatclmng e@qum& a:uecrgbe made

for cafd 0 Prauobe gt o 1 behar S spaen SN Eibo A onay RiBRg et This s

the cabdéven eXi@WRLRL m@&sh tHe rhést bidabBinsaTau&idte PrgotyBe 3DOWRtcAbY the most
perfect matches between the probes and the extended

organispg gfreRt a1d B dt isaddgst tgrsle b%pé figglayetohgennancrempyed frgm the list of

candu%lgeg%rggofrﬁjets 2i1 lﬁdé% aﬁeﬂ}%m&@(?&gfﬁéééhf ﬁg{;o?}g a@&% 2;2 Shis point

candidasssgolitypedl 0Q rhmsl&asmab lof ﬂteqemmmm,g drpesens@l sndoDpahdecandidate

base cal | tha is t as the c e of .th
prototyi 10 HSHENY (i Cragecarotonas St & aolal Gh e oF ina
protot§dsSnd réhbvedGroth mé 15245 ca%aljdaategﬁé{otﬁeg A3ld POAt Ao ViR rfl%m the list
an one probe that matches any éxtended fragnents.
of orgﬁmﬁmbage thedist of 011gar)151|ns 1SSy gmptel, iomotdpowtypes bes rsested.to the list of
final fhere were any 30 probe sets with no matches, these
Rﬂ%ﬂ)@ % so be assigned a non-base call. The base cal |
sequURRERienéifE nRG6ArHAME) HatBripited BdntHARingRAEHNE 8f ﬁr‘%ﬁes
the probe sets fromwhich they are derived are s
correspﬁnqm@to agch ﬁpgl pralgtyprsogienere Hersthe micropmrayhyaidd contain probes 111,
112, 1959R1 $5F 159118203 G80H:921 63, REOLAN YRR 4150 14CPACKES 423, 424,
gant Ss con ’he cort espondi ng’ can
431, 4[32,04331; wine434THitss senyf p@beetd g dateve dadhyorgdfisitven though it does not
2008/024827 PCT/U82007/076499 reference to externa
detect gxpryfargels . ThFHBICHRAFIRIRAYAISAFORAHT 2 BRAseNEaomPlimeniaRn9esgch of these
pmmego be 2, though I|arger nunbers, such as 50, nmay be
ed. As such, no |ist of natching organi sns need be
ma(Iéus $xampdeais thiastatos qﬂimglc)ngrpmaB@(‘)get,émt itoge thas encadrhinal target may
ce ( contains o one bhase call. Thi
be usetdh g‘lﬂ]@é BHOLES Mgy &%Eﬂsﬁorf?é?é‘r?“l e85t C%‘PH’QM% ﬁé‘%set of the
organgﬁ@darfaath@haro%p%ax%sé}@ RiRRes !dmumtstrénpasg@nhgwépemes If the
(A B, is added to the [ist of final
lesultlpg dltsm fyfpas pramlype@ rmm@d dﬁtieotmllt the ofdagismsf thew ﬁwmrmw parts thereof
ar e
may v Sicdlefngts iftecert n@RBe e Eard TRERE pht Pl Siobe tengh
fragmBRUEKRS, dneniffmirh Qui8®d MYafdcalsgani sne (C and D) while
candi date prototype 200 matches only one (C).
Candi date prototype 100 is added to the list of fina
prot ot ypes and renoved fr list of candidate
prototypes. C and D are renoved fromthe list 10 of
or gaiteVirusésSarid&dénBirugés oThapioses was peformestisihg emderoviruses
nore prototypes are noved to the list of fina

and aciﬁngylgfs}% axthe Askgﬁm Hlerﬁr@,l Brg,tths [FBgHEPEes are identified as SEQ
1D NGOG §1at§gesggl%@fn 'ng‘igr ?ﬁ"%p cGRinf tﬁé PIRBS sets %enerated from these

correspondin I nal prot type sequenc
prototypes wasonaikriapesmoddsgneted RPMv. pr obes 111, 112, 113,

11g3bvi(§é1y g'p%l%y n%él?ﬁcaiggé an}ilg\}?rl ati(%lzs Lﬁ,f %l? 3@@%3%?%%&10me possible in
light (ﬂﬁﬂe abU% SeaSBihe®f It By BB fortd e HRfeREJodARANOEIHRMUISAV@YIBA may be
though it doesS not detect every target. The

practieddeatioervisgythareas sabe calbyirdeagribed. é@queﬁ@ce@c@ tngleinnmelpmenty in the
singul“;ag e.egz.i,qginogfthé QI%%FGS Q r’obes “the,” or “‘said” is not construed as limiting the element

to the singular.
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This exanple is based on a single nom nal target, but
nore than one nom nal target may be used. The target

wGe@semses may correspond to a single gene i n PONIBV01/676499

a subset of the 20 organigﬂgﬂNﬁpd the |ist of
organi sms may conprise a plurality of strains of a

What isicteiihed species. |If the resulting list of final

prot ot ypes cannot detect all the organisns, then the
process or parts thereof may be repeated with
difcbamatetr-ippleareted msthaslam@sitgar get s, candi date

AP BLOBS LSO LRGIEDL e e Bl i s

Ent er oyighggg and Adenoviruses - The process was
performed using enteroviruses and adenoviruses as the
| providirig dlisjaf candidatprotatyprajeqprnseotigprsedsefduybridigingdp gne or more

i denti I)iitggta?t?'et g}%en!:g' NCS: 14-51. A resequenci ng
m croafray contafining the probe sets generated from

t hereatinghcblitotpas Mpeshesasiecshasiibe ereadle samghidateproRkPile. s8quence,
30 vaiouslﬁ, nan¥ modi fi cati ons an? vari ati ons of the )
pr esentach §oHeRtion 9T RrabeheIBPINIRE 2 $¢t Of PIPRES (9 oY ¥ sulpsgauence having

teachi ggfedetlehliin\%d,tmﬁ %%%Ieﬁuénge %gﬁmﬁéé&%g&rﬂ{g danGidate

claimed’ 1 nvention may practi ced ot herw se than as
speci f poaitiye @gsarckhesctRoysistegef ¢iec@rtespapidaigmubsequence and

?lafe.r.re A %{?ﬁr}lz Uar%ql'hig’n.o?Ig%gc%lgggl’%pnﬁing'sﬁgﬁ%ahgﬁgif&g%e rl')télgv%lryelgg a center
i m ti pebiédiRle @F BfRBIresjoRdind@uBeg@car . 17 WO |
2008/ 024827 PCT/ US2007/ 076499 AlLMS Wat is clained

i genetating acehflfr agmdntsyiosresprandhgrie ehddtatgshgngueniaggeach set of

providing a list of target se nces associated wit

one. o Tgpes pabpRupt & AT e FaH AR a R TALRY, M dtragmen
provi didﬂgthaaflﬂhes@o@fsp@ﬂmg ddcesdaudice ype sequences

suspected of hybridizing to one or nore of the target

s edjerdpienssthe ezt sarrgerycsicpeciragimens withrprafect complimentary
corres i: - Dy

cach oorb EhEbeYR FARa AR (EANRNIRL By B IUEREEs

for everedetstihisied)fered ehrbshold) the ft4bneenp issokedndedbmenlicleotide at a time
fi xed subsequence length of the corre [

en( ndi n .
candi ddPid (¢ BGEIEeSBEgEATREIOY e pshela e iﬂﬁgfrarggle&f is the same
the cowngﬁlpa@reﬁé NGbS YRASAHGDS St BRBkrefMRAVaghRhisahion Of

t he corréspondi ng subsequence formed by varying a

c deteemininguehi o e tdeledfiraghmentsare psfrondiatchestoboy glithepagbes; and

gene%$Pin a seh of fragnents corres ondi.ng to eg%h

t 4§ ‘%%%B%ﬁ‘?&é‘, SEREACSRYTSROnEEE P SRR NG BRI R PTODiPG gequence

every tsagigEnd: having a predeterm ned, fixed fragnent

l ength of the corresponding target sequence,

cal cul at i ngabass awilsairatpondisg tethecgytconucientide OF eaghenebe of the

With a perfect c8 'flzslptr)rl?cﬁltlga En)étotype sequence that is a perfect match to any
extended fragment, but for which the other members of the set of
probes containing the perfect match probe are not perfect matches
to any extended fragment; and

a non-base call in all other circumstances.

The method of claim 1, wherein a subset of the target sequences corresponds to a single

gene 11 common to a subset of the organisms.
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sequence of the fragnent, and if any binding free
energy i s above a predetennined, fixed threshold, the

wo cagoeese7 i s ext ended one nucl eotide at a ti mePQODUSWT/NH76499

t i ndi s . . :
e e ol SAER BT R IR R ARG fufl B ofa
a set eihglexpeneled fragnments; and determ ni ng which

extended fragments are perfect matches to any of the
probes; and assenbling a base call sequence

c@he eppmddifoipirhd, &ather canglisitad: e pr ot ot ype sequence
conprijsin :.2% a base calk corrﬁfp ndi ng &o t he %%?ter N
n&CFRBE AR TYRal dgr! SERUHES SFOYTHE DGR E R ARy of the orgamisms;
pf)é}rf&{‘rﬁgp@a SRANSRE &atdhaloainSt AddRabE6f kIBRCRqlihcAIMS add additional
extended fragment, but for which the other nenbers of

t he setargdt sequentrsdavioatahlepstagredeccrmaredaiegrogwt gimilgrigbe the

are nOEOIq%I%%%tna%%R§§ .Jo any ext ended fragnent; and

30 a nof-basé TarT T aft ot her circunstances. 2. The
metdeedingftheligioMcdndidiep@iatyme stybsets fbetibenticalrtgelic list of target
sequences corresponds to a single gene in comobn to a
subset S¢RCEKE or gani sns. 18 WD 2008/ 024827

PCT/ US2007/ 076499 3. The nmethod of claim 1, wherein

the list of organisns conprises a plurality of strains

off hg mediod gif slagrp d ¢ véigreimythe Jphseqrange E*“é‘fh 18R&i m 1,

further conprising: selecting a nom nal target

sequence known to be found in at |east one of the

of hanieded:of chipds Moegimige dragingint largth {8 Bear ch agai nst a

dat abase of known sequences to add additional target
sequences having at |east a predetermn ned degree of

siTht hethiodyofclaimHHe whersim thalbindarggfete energyemcdculatmyg according to an
generatj.ng the.list of candidate prototype sequences

to be Pg%(%\ulcggﬁléet Ibeaffi’?melglgior S}Odf’lar get sequences. 10

5. The nethod of claim 11, wherein the subsequence

I th.i 5, . 6. The.nmethod.of .claim rein t

¢ SRS mcR R tim T whaSiT e BRRat e e Rydbob 4.5 keatimol.
wherein the binding free energy is cal culating

accordi.ng t.o, an | i gonucl eoti de nearest nei ghbor
wgg%P@ﬂﬁgcfﬁ@“HétﬁﬁﬁgbmePQﬁWﬁQL wherein the binding

f %&%rﬁﬁl%rfgly edcRCESN@E ploFotdROshuent aisKEAhARRIng orghRisths containing
The met hod of claim 1, further conprising: geherating

f or eatit eanddiatiapretobynstsequyapee feguhesicibe dase il sefuence corresponding
natchiﬂgmgg g&hggsrqo tgiging tpat.cangiQ9te. ber of b
prot ot ype- sequence T or PRAT ER e T FASE a1t TUYTEm g moer ot base
correspgisgling to that candi date prototype sequence

conprises a fixed m ni mum nunber of base )
moving the candidate prototype sequence corresponding to the longest list of matching

organisms to a list of final prototype sequences;
removing the matching organisms corresponding to the moved prototype sequence from
the list of organisms; and

repeating the moving and removing until the list of organisms is empty.

The method of claim 9, wherein the minimum number of base calls is 50.
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11.

12.

13.

calls; 20 noving the candi date prototype sequence
corresponding to the I ongest |ist of nmatching

woe@aiesses to a |ist of final prototype sequenP@€EPS2007/076499

novi t chi r | SB corresponding to the

Gl e%?%?g?ﬁ%gggggﬁgﬁggggggﬁi the list of organisns;
afadri¢ fpgatresequétttngmicisrgrag edn tmiipy/¢aoly setntfipkotek eorrésponding to
of organjsns is enpty. 25 10. The method of claim9,
wher ei §7¢h HBALRTAIORRAGSKIET of base calls is 50. 19 WO
2008/ 024827 PCT/ US2007/ 076499 11. The nethod of claim
9, further conprising: fabricati a.resequenci ng
g Wigreaspy dabricaiedi asEerdwerio éhi;tmf}gg‘i)i’%‘ﬂé@ rrespondi ng
to each final prototype sequence. 12. The rnicroarray

fabricated according to the nethod of claim11l. 5 13.
Thiee metRe af elping | & whergin thgymicseasray {Rrthar CPBIRFIFSH\? FaYEKE

conpri | B RL&bYriw each probe on
‘he mi %&@;ﬁ?iﬁﬁy%gﬁh pr S tHE i @oerdy?

20



