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The design criteria for all nucleic acid-based assays have similar global constraints.

After the target organisms are chosen, methods must be employed to choose probes that will very
specifically recognize only the target organism species and yet account for all of the genetic
variations (i.e. strains or subtypes) within that species. /i silico design methods have been

30 developed for PCR and spotted oligonucleotide microarrays (Cleland et al, (2004) Development
of rationally designed nucleic acid signatures for microbial pathogens. Expert Rev Mol Diagn, 4.
303-315; Gardner et al. (2005) Draft versus finished sequence data for DNA and protein
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

35 in vitro amplification of DNA. Nucleic Acids Res, 17, 8543-8551; Fitch et al, (2002) Rapid
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30 the base content of the fragments. Accounting for these issues when only one or two probes
might hybridize with a target is relatively straightforward. However this increased detail in the
model comes at a price in that the computational requirements also increase.
In contrast to simple oligonucleotide microarrays, recent work using resequencing

microarrays demonstrated that they are a viable alternative to test for multiple pathogens,
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DISCLOSURE OF THE INVENTION
The invention comprises a computer-implemented method comprising: providing a list

of target sequences associated with one or more organisms in a list of organisms; providing a list
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30  two base calls at each edge to cease making base calls. These base calls depend on fragments
that have more matches on one half of the probe than the other. Region C has two conti guous
regions of 9 and 12 bases with a SNP in between. One probe of the SNP set has 22 bases that

match in the sample but no other probe in any probe set in the egion has more than 12 matching

and so all are N calls at all values on N.
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In the following description, for purposes of explanation and not limitation, specific

25  details are set forth in order to provide a thorough understanding of the present invention.
However, it will be apparent to one skilled in the art that the present invention may be practiced
in other embodiments that depart from these specific details. In other instances, detailed
descriptions of well-known methods and devices are omitted so as to not obscure the description
of the present invention with unnecessary detail.

30 The prevalence of DNA based detection methods, particularly for multiple pathogen
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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si npl i foygangertsenddbeit ghgmfuciceside hgiiizagions arddease aylingonl ArBehetéx feb@quencing
time and costs required for their devel qpment for specific
appl | 0 AT PRT S TRIsh Eepebes B e FeRERectors ol T BUodiestapiof a 4res
I ndo catarishyas taﬁ*g&%@@imﬁnﬁ}&@%ﬁce&ﬁ It 2R fRHRS 88 hsedlto rétdﬁcﬁ‘gl%{\%lelpﬁregﬁype

better to one probe of e set. To nodel this behavior, e central
assunpte@rnegsdepreseniddan thiaoricraaproivd! panfora agaimpl ediverye eeiof phthveeni targets.

ccour ST EFRER oo SRR E TR o e RaR NG Fopedt ol s he il 2

di f f er enaerdqnirbd Rdithgr SdvieRIPBHAAG f@ kpatifid Aip@iBaticngguences to a probe and
represents the sinplest nodel. The remai nder of the nodeling

consi sts of YA &ore! priowesmenshyiasobs st o1l palydodisetq tah e epesiies base is

ti i-adi . GO [ t he
Ders "\ PR RiLE HA bR el (oUPe bR &1, B ol SRIRAG B kil
t 0 genesseptiohengde dbthaseha apbs anph earfiflagaprihce hae FLEMRIRASsIREQTRA

to be the protot sequence_ j.s divided into _overl apping sets of 4
pr obes CORR ng, ﬁté %&qﬁeg)ie hybridization signal occurs. This is thee'gugl%st approximation to

represent the difference in binding strengths of different sequences to a probe and represents the
simplest model. The remainder of the modeling consists of generating probes from the prototype
30 sequence and polential binding fragments from the sample, and then comparing the sets with
each other using the central assumption,
The first step is to generate the probe sets and sample fragments. A sequence selected
to be the prototype sequence is divided into overlapping sets of 4 probes, where the probes of a

set are each, for example, 25 bases long and differ at the central base (i.e. for a sequence of L
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set are each, for exanple, 25 bases long and differ at the central
base (i .ewof2008/@42equence of L 6 WO 2008/ 024827 PCTI US2@QT/(XZ6409%499
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sequence. FEig. | shows exanple results of the npdel using different.

val s e Safineris 50 {DEPae BifGUHEs RS ihars BA-HENE, ADEriSeH feapsigned.
they can bi ndapangingehd ééf@ir}e?.’estédb%%@sé dct.aH% A, @0r ROSH! | orh Qaéﬁﬁﬁoga%nre

and points out some base calls nade under various conditions.
Al t houdtrsestped méma atqueasaul fiig. Icshoamsleyamplidircailte of theinsodebusing didfesamt yalues of

for a fi t copplenent .all 25 or .even 21 bases of ohe to. .
or oducét ISR P AT EIRRR Cover olisss ity S BRR Fentper teRbutouek t s
i $20di fpbbsitlk to i@ tHELPED Ffntéat son@ WS cIRMAdR undedMSou@BHIMRIHs 2 A®though
Short Aigorners - A large anount of data on the hybridization of

short 25pBIMeytrl uedudls clegdy ingdieatesiy i nodippeessary far Refeaginreat trgonipderhag et 25 or
M cr oar, i t.al,. 0 d- ctrum. . ..
respir ae? %%l%llvwrsgé:&op Eoééééewo%%nat Slapfe (il 533 %genc%’s anlgﬁbruégl L SR BRgA mput, it is

m cr oardiffigslt tGnertiee Wast, leddih (27 193591 apppptiateent s using a nul tipl ex
of specific pgine for s |l e anplifjcation. Since unused prinmers
were not r erm{'}’@(if é&%‘?ﬁ’ﬁ‘“ﬁé‘ eea‘nl?fé’f"@)Ptgatﬁ9'bmed'iy§§tiizéﬁ*\ona?fcﬁhﬁﬁst of
these plipomRick M HAa It ) i

307 B L B B R P R el . PGOEP ) DUy el
bases (4006¢Byead-specires egppniornact phidivgar idenytiicafiveudas sesspicaciag ONAOr

R T O N T R A N e O
subset safipleAplifiéation. Since unused primers were not removed from the sample before
hybridization and most of these primers were within the prototype sequences, it is possible to
30 study the binding of a large number of short oligomers 16 to 27 bases in length to resequencing
microarrays. The data sets are for two multiplex mixtures, one contains 117 primers (777
experiments) and the other (906 experiments) consists of 66 primers that are a subset of the 117-
primer mixture, There are multiple probe sets available from the prototype sequence that will

hybridize with the same primer but have a different number of bases that exactly match available
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3
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further_understand the binding fr querbgqy, th rgqsuul ts of the

mul ti pl&XeESH SRR 0aPS SRl IS RessEveddingiterciies w%s oF WoTg Py a e ethaldd To
on t heigekds ua 8 iR € f { R, gqsé;% M

GC contents | ei}gﬁﬁ\gﬁ%fgﬁgﬁgﬁg}éttg re@ﬂgn@cﬁe Iggﬁl | to 5%&H%ﬁﬁzsah%mre
di vi si eiviggdaitastwogrgimsybaggl emiher Gheomentb&he efersgasgbewimers tresshbowerouped

br acket_. are jin the r bracket for | engt up, fa. .22. The

o 71 oy w138 cBhEnseck Man R b DEREEFlnah B el M6 s AividiF b ropehly
1420 Thewlcatesnamstr of §@Rsled IGRE vdr Bradket(thin ££1CORBLPPEr HERRT R 1dnBAR up to
50% has greater uncertainty, as there are significantly fewer probe

sanpl eg2i Ahe Hiffsensedie Requericy of birgenking irdlaraeet daig remcld tofl 4pihereates and
Sonp oS teh8BolEld flas G B hediRiRealed DR SDIRNR PlareripebRfifly] SR ot

separate groups U e nn no
( Sant alignifecaglP 8Bjer Arobigsbimbrd ivibeve wackedd. ymer, dunbbel |, and

ol i gonucl eoti de neas est - nei ghbor thernodynam cs._. Prqoc. Natl .

Acad. Sci. USH® “‘%‘é@ﬂé € yupsncepriale] cpHpesitin betiendtiay)3 shews the pnmers of
t he mD o . . y

124 o ehaghen  Lpu BV R0 PN ooy BN PRSI S0k
t hose mediedtweverhpdimeydembbell,land etigenuniepti ddNBY hdwetstmsighbortthenddgmmics.

b2 30 ISENSL LR 0175 be el S IREL SRS, P PSS i
?pgqgg%&%ﬁﬂﬁhﬁmn@ﬂ@. Whh@ R BISBLEN BRI 1. MY 16238). C8le of these bins
have very few samples and those results exhibit greater uncertainty. Nevertheless, a trend can be
30  observed that overall as the AG decreases, the frequency increases irrespective of the length, The
interesting point is using one perfect match and three mismatch probes a high base call frequency
is possible for oligomer lengths significantly shorter than the length of the probes (25 bases).
The only probes that clearly have a low frequency of making base call on the array have iehgths

of 13 and 14 and AG greater than -13 kcal/mol. Primers with AG lower than -16 kcal/mol on
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il 1 o e s hsBmesisB el BioE SAMARE LG EROTT EAY 4 A3 B, 43,
45(2) , SeM356052Lin Rat.t(2607)IbEmenBesqisrosmgtMergerayss 2AMaltpleaR aspingory
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RT-PCR anplification schemes. The results for test of priner
and t haicreyrayfdsitmnsgd fomba gutigamples snalyse waredithdinedfiommlihicadaenples using

pr ot oc ' 7). (! crabi.ol. .. 45(2). 443-452). . The
r emali n?llrl{lgtgﬁkr# F;ﬁgﬁggRsaﬁ%(g)%n%%%e[ge?‘a orﬁfLBgof?%tgglo @%\H}‘?ﬁ r%sflﬁszggdaﬁ“?
(2006) CHliferrgia linéage sap s udsd, a EB8reAdOLILipERPRSloto ISRt Wal §2807)F Clin
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X S CA) )
i nt enst4§88ioh 43R 4h3-958s Hirdempininmisduenspisamples esedeeandesn peptocadiEang et
\ . 2,18 [ I_ ) tl"ﬁ- ’ ) : \
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T 1 OSER SHPSILIELE W8 DAk salpl e 39 (1o nucl el acl s
i nteraction Wakd);: Predicting Primer Interference — The first test use of the model algorithm was
to understand base calling that was occurring in 42 microatray experiments with a blank sample
30 {no nucleic acids added) using a new primer set that tried to minimize the primer interaction with
the prototype sequences. Since the primers were still present, they were treated as collection of
sample sequences and tested using the model against every prototype sequence on the chip. The
model accurately predicted the base calling occurring in the experiments from primers that were

still lIocated on the prototype sequences. Additional binding to locations in the center of
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base caMF Io% the expesimantivasdnde il ke made! prsliciens aversgediyde| The average
predic 0 1

Dt veon Te” BY SPO08 94 (hoe] REBR Ao T AL 18 corliioliipdis Wite e
nodel pn(&’abil ptedibtedl 22 SNPs wamild bk feeolved ohlyeid} SNRE webe GhsBiNied imwhe @xperiments.

observ he nodel predicts, 8.8 al I s that the
exper i el Bug Bse%?gf 15 gt t&faq}qpmlaﬁra%@ﬁeswﬁce;%%%@ﬁ?@ Higgmsmacray
cabps 111'3@94 bhecamdrdt i ﬁ@ﬁ&t;ﬁeﬁi‘l@%&ll@ﬁe AsRRAR I HabEcAIPSSo Githler g'éq 44N
average 14.3 N calls match between nodel ‘and mcroarray resuﬁ

Tabl e [calls Dgiehdeivesh modst angeminpohstayaesiitexper i ment al  ni croarr ay
results for influenza hemagghutinin gene that could be placed in
separate groups based on |ineage. Sanple Set Tile Resol ved Base calls
Nurber SNPBablg t k Sviomiey oRacahgeamode apéetpetimeRrad tridrppeayt rebhluabziafldeizay
Model Conv Nbodetadyinyin igehdbthet cobid bypikedeh sgrachte grups Bilded oAllif

e.
AFuj i anShinkk: Je{0 | 85ilét3. 6 Ré&ohtd Hid2cdls8 9. Fubhbefl SNPs&ith 94. 9 Bor N calls
respect to Prototype
Influenza Array Model Conv | Model Array Model | Amay | Model and
_ ‘ only only Array
A Fujian-like 770 85.4+3.6 96.7+0.012 | 9.8 9.2 9.2(0)* 8.8 1949 14.6
lineage (12)
A California- 770 92.24+7.8 953+0.013 | 11,9 | 11.6 | 10.7(1)* | 15.3 | 38.7 21.5
like lineage
(12)
B Yamagata 660 77.5+3.7 86.8+0.011 | 2451 17.6 | 12.2(D)* | 264 | §7.2 61
lineage (8)
B Victoria 660 47.7£3.9 31.4+0.007 | 65.2 | 39.2 | 31.2(4)* | 702 | 94.2 251
Lineage (4)
25 * 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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total of 8 SNPs when conparing the conventlona and pr ot ot
sedlience theanodal neartShEPsSKkiPs resotved il thetekpéraulend and breraprﬁsemdls'c&;pam esin the
both | gca ?d near other SNPs that were identified. The nodel and
ni croart %i? agree on 12 N calls located near 7 different SNPs but six
nore N calls predicted 10 in the nodel near SNPs were resolved in the

eriment. .and so r.epr nt di screpancies in the nodel. Table 2 -
Locat i on 131 SNEeaH0N i SN fornAuen & HregbsamRage od eiHARRIo9hpe seapsace.

sequenceLocatifg at|i Phedt 96t Raggl Bk Upl Bﬁ%llylrpﬁbﬁls in |IQ%§IIIS 168l }eﬁion
in | ocal region re |on(ch) (nmodel )| 299 G 313 GA S8 Japl A
C 10 8—3%3'75?'* 23— 8% " B Smawe; I -
4 15 -Fhe QE LUE ype Gequerce diAfere fro...t.Bc Sapte—sequence 1L,y
1. 5% f-ef L35§ HA ucuﬁu C 0 3
393 A T 2 3
483 G A 5 0
593 G A 8 3
596 T C 8 3
698 C A 3 4
15 The prototype sequence differed from the sample sequence 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

20 rununder 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

25 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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30 hemagglutinin prototype sequence due to differences between the influenza A/Puerto Rico/8/34
strain and prototype sequence.
The examination of a large collection of resequencing microarray probe sets using well
defined short oligomer probes has clearly demonstrated that short fragments with only 16

sequential complementary bases can produce accurate base discrimination a significant fraction
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The current model can be used to predict whether sufficient base calls will occur for a
30  pathogen of interest within a selected prototype sequence to be identified using the analysis
program, CIBSI V2.0 (Malanoski et al. (2006) Automated identification of multiple micro-
organisms from resequencing DNA microarrays. Nucleic Acids Res., 34, 5300-5311). A simple

rule of thuinb can be made that sequences that differ by more than 80 percent from the probe

sequence have few instances in which sufficient matching bases are contiguous to allow a
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organism sequences it can potentially identify will be obtained from a query using BLAST to
determine which subset of the sequences has a chance of hybridizing. This subset is simulated
with the more detailed model to predict hybridization. The resulting hybridization is evaluated

using the detection algorithm developed to classify hybridization on real chips rather then the
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species, such as genetically distant species, are reported, the percentage may be raised to reduce
the size of the list, Also, the list may be manually reviewed for removal of specific, undesirable
30  targets.
Fig. 5 shows a hypothetical list of targets 10-40. (Reference number ranges such as
“10-40” include only numbers of that form, rather than every number from 10 to 40.) The list of
targets is provided to a computer system, which may be the same computer used to create the list.

The list and all subsequently described data in this example at least up to assembling base call
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I b f d t ot 100,
Rl T NN T

{
ot 1 ST 0B A il

pol yrormghiek igough offres igthotls mayrig used., Arselse;bé@bxndmgﬁreeﬁngrgy'thlsﬁmhﬂsfoa use with

R e TR L S e S

used. TEbiusl c&ldu@dt@ﬁtwa\edpbi‘foﬁnécﬁfd@tms extinp, R€ithaRlusiriwrgssi bl e
fragnents. Also shown is a |ist of extended fragments 11'-46'

cont ai ni ng 15 ‘gfﬁ*@m&i‘*la&lPr‘?éfPthTF‘%lh?érheéwe&ﬁ@1®§ﬁbesfﬁilédh%mt§nd¢é@@gm?nts The
adgi ng ?aﬂers@tsla@aﬁﬁ@%ﬁﬁ’gﬂﬂ%gt?ﬁg%l 213"1‘93 Ieﬁ]e%ﬂg‘lz CRATR MRy eSrBd G

by cal uI atin each T ragren
per f ectmaiciep bmyreﬂmaie;t fmgqmefsc &Vldn fisbtﬁntﬂfngganﬁ@é call ieqh&ﬁzepﬂhﬁﬂi 28 pPré®Re a

energy b];s%rca that ?sgthe sarne as the center base of the first {(non-polymorph) probe of the set. The
probe sets starting with 121, 311, 331, and 431 contain more than one probe that matches any
extended fragments. A non-base call (“N”) is assigned for these probe sets. If there were any
30  probe sets with no matches, these would also be assigned a non-base call. The base call sequence
for each candidate prototype sequence and the probe sets from which they are derived are shown
in Fig. 9.
Fig. 10 shows the lists of matching organisms for each candidate prototype. The

checked organisms contain the corresponding candidate prototype. This may be determined by
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above a predeterm ned, fixed threshold, the fragnment is extended one
nucl eot i deoaosm2tszre until the binding free energy is betrag2dI®75490

t hresh .S . t

b o SRR el 1S BT, hARGUD B0 A0 £ vy
ol i gonuakgeatunders)sactest 50) eiaghbased. rdugdeich, idiiy ghimatdharg orgidiaasndedpe beade

used. sui t.apl e bi ndi free ener t hres for use with L.
Af f yme?Pli %ﬂﬁ@gwgﬁ%xm@%& ?Sdffé’aﬁ%cag%*&&‘fe"%zﬁ é% CHMRIRS PRI i hghe i indiis is

val ues (A@¥ask vt wd @ madsh tHa moS@drgiliahd. CanMRPSO! of bt kife most
exanple, as it is illustrative.) Fi 8 shows all” pertect matches

bet ieerprganspy @b & anh &)t Hds added ﬁd@@?ifsr effinshprototTipes angd Serpoeddiaeths list of

starti | 31 11 21, 231..321 1 and .421 tain only

one pr ot Eptoiturds & B ool mphuet b or@Bidt AEM ity

base cabhdidaepenacgpe t Hes@atches Svadsfabeitatning aganisms(CtaRaD)ivehilehandiase

as the center se of the first (non-polynorph) probe of the set. The
3P4 T &h16

probe PEYSLYRE PRYPRE ( andxdgie prgfoiynedP0dsaddsr fo Hsrlist bl one
probe t Bt;?@é%%nﬁ%’d Ext RO Hadrich 0 edidm! (e I
assi gnéﬁaf ~these probe sets. ?)ffct'ﬂcgé%g I%F%ﬁéé%y% g?g%gje}sngt(’esd\%r\%?ﬁﬁe hist
no lfat eferganishss ésvbellist odlosganieesds sowyrahtyg no omerk aseotyptd are Hoeebastke list of
call sequence for each candi date prototype sequence and the probe

sets f WFO&W%_ey are derived are shown in Fig. 9. Fig. 10 shows
the lists of ARéEhhdiQinQ HRASAS i beaRiibatAnShAflify Al FRobelNE
checked organi sns contain the correspondi ng candi date prototype. This
may be caEemoplingdo pach firgl pwotappsyeqrage7 HREThe/SHO0Fr g7 e4eld conafregrersd 11,

to extenrpal,,d e i, Nj of. b I .5, chQs t
be 2 hBugR T araty Rutperet Bl adTBor il B Rt P LR o s
i $5 of430p432huBR) and gani This seedbrétes Wall detetiaclk andhidal &ep HRlugh YR eSHGL,

as its base call sequence (NGN) contains only one base call. This is
the cagdeteglaygry Rrget. haemicrpaTahmen alspernialp A gaaHers conmiiaemamdo each of these
pr ot ot 00 matches the nost 5 organisnms (A B, and E). It is added
to the'list of final prototypes and renoved fromthe |ist of

candi dat e pr oflds yypemsple &5 baSed amad siEglrmentieaivarget, butono:t: hieanl dnstnoafinal target may
organi snms. At..this point candidate ototype 100, mat ches two, of e
eomt norgut o el s entaS B FooRARA HHBIE 5Bt BanyRe BOv A ohibe

on o . : ] st .

or o of ygklins, SRR VL FLM Y Ry Sy ARG O ok sule e, e
are r emepulithgflisdnf fied prétstypéOcaphototetpn als the. orgmignhg thenshe mfocess gaparsntbereof

is now enpty, n re otQtypes are noved to the.]ljist of final

br ot ot JHEe R e e AR B Gi dychty sy abficele reabmt el
each s&fagRlenPleRRASandGAMAGRANEHERE of Basedglls, f i nal prototype sequence.
Here the m croarray would contain probes 111, 112, 113, 114, 121,

122, 123, 124, 131, 132, 133, 134, 411, 412, 413, 414, 421, 422, 423,
4255 15 431, 432, 433, and 434. Thi %txgg@eo% probes will detect each
organi sm even though it does not detect €very target. The m croarray

may al so contutersvinges 8RE A deRivli e NTRE YréRsLRe R foriBE 8€ing enteroviruses
and adenoviruses as the list of organisms. The final prototypes sequences are identified as SEQ
ID NOS: 14-51. A resequencing microarray containing the probe sets generated from these
prototypes was made has been designated RPMv.3.
30 Obviously, many modifications and variations of the present invention are possible in
light of the above teachings. It is therefore to be understood that the claimed invention may be
practiced otherwise than as specifically described. Any reference to claim elements in the

M7t
a

singular, e.g., using the articles “‘a,” “an,” “the,” or “said” is not construed as limiting the element

to the singular.
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probes. This exanple is based on a single nomnal target, but nore
than one nom nal target may be used. The target sequences nay
correspond to a single gene in common to a subset of the 20

organi sns, and the list of organisns may conprise a plurality of
strains of a single species. If the resulting list of final

prot otypes cannot detect all the organisns, then the process or parts
thereof may be repeated with differenalpg aneters, such as targets,
candi dat e prototypes, probe length, fragnment |ength, and m ni num
nunber of base calls. 25 Exanple 2 Enteroviruses and Adenoviruses -
The process wWas: iPeffpLyRd using enteroviruses and adenoviruses as
the list of organisns. The final prototypes sequences are identified
as SEQ |ID NCs: 14-51. A resequencing microarray containing the probe
sets generated fromthese., prototypes s made has been desi gnated
RPM/. 3. 30 Covi ods FOMPRERMMEEFREd RSIBKHLORMESPET i ati ons of the

present inventi on,gfifinRQSst Bf Grdel sedubBith a QR vAROY G &ﬁﬁ&@io?%?isﬂst

is therefore to be understood that C{he claimed invention nay
practiced otihedisi eleorgrasmsis specifically described. Any reference to

claimelenents in_the. singular,. ., . using the articles "a " "an,
“ther Sor oa o Brevfise SUBRSt FauifBibrbroribe e brisisdof 1 bridige
si ngul ar. 1%, chAbMporerahe {@g&g@jm@gsg s: 1. A conputer-inplenented
met hod conprising: providing a l1st of target sequences associ ated

with one or nore gpgaRngarsolldcion of probesgorissippndinents cagh canditlatey a | i st
f di dat f hridizi t
o, conch a0 0L TR GRS S o

cor r espondi ngbdequare haciap diptaieeermiried] fiksdmbseuusrdengteacthecol | ection
of probes co risiaﬁ.a set of probes for every subsequence having a
pr edet er ni n&QIEIHR gs“&%‘g@%fﬁé eLyPe MRAVANGSF thersit copgisting pldhai ng

candi dat e praLei}REingANREGS e bhE e i
correspondiﬁgIé&%seS%aneaangeeve?&ggggggﬁhgﬁQ§%t %@%ﬁ%ﬁ%@%%% |%§
subsequence fofmmadrieuvarying arcgitegnecleidt ef thewotregiondimgahibschaence;

correspondi ng subsequence; erating a set .of fragnents
corresponding to gglé% AtE? 6%%? 5@%@8’% g?rr@ﬁ%dm% & ea&% WeglGRamange, each

conpri si ng euesfirdohiR@ERdniRMoNYed PiREa ﬁé«ﬁ@@gma&ﬂeﬁﬁgﬁdi fagment
| ength of the correspondi ng target sequence; calcul ating the binding
free ener gy fggmentclsngthag therorgspdndingiergebssquence;

calculating the binding free energy of each fragment with a perfect
complementary sequence of the fragment, and if any binding free energy is above
a predetermined, fixed threshold, the fragment is extended one nucleotide at a
time until the binding free energy is below the threshold or the fragment is the
same length as the probes corresponding to the corresponding target sequence,
generating a set of extended fragments; and

determining which extended fragments are perfect matches to any of the
probes; and

assembling a base call sequence corresponding to each candidate prototype
sequence comprising:

a base call corresponding to the center nucleotide of each probe of

the corresponding prototype sequence that is a perfect match to any
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conpl ementary sequence of the fragnent, and if any binding free
energy is above a predeterm ned, fixed threshold, the fragnent is
extended one nucleotide at a tine until the binding free energy is
bel ow the threshold or the fragnent is the sanme |ength as the probes
corresponding to the correspondi ng target sequence, generating a set
of extended fragnents; and determ ning which extended fragnents are
perfect matches tgchayd Bhohb, bR TOPSRich AL BSSARIRb:GF fhe RESH pribes
sequence corresponding to each candi date prototype sequence

conpri sing: a basentéiing demedisgiondiingrobe atehwt perfte matehes eodiydextofled
each probe of tﬁ? c%;ég%ﬁonding prot otype sequence that is a perfect
match to any 18 extsend ragnent, but for which the other nenbers of
the set of probes conimindb£g chlhi NestheirciRbehAcql obe are not perfect
mat ches to any extended fragment; and a non-base call in all other
ci rcunstances; wher ei Vhgiinika med@od & aideaseppstly perfenmedpsingarsvitablysi ng
a suitably progr %EQHEBQBH%E&E 2. The nethod of claim1, wherein a
subset of the target sequences corresponds to a single gene in
common to a subset of the organisnms. 3. The method of claiml,

wherein the Jist of organi . conprises a plurality of strains of a
single species. 4 efﬁﬁg‘?@?i&gfﬂbﬁ ‘E@%?lﬁlaf?b%ﬁ%rta%@ﬁ?ﬁﬂ‘i‘@ﬁfg:

select i ng a BREINAks loaf Gftle PEALSNEEINNYM &8s Bt IR UMt | east one
of the organisns; and performng a simlarity search agalnst a

dat abase of known sequences to add additional target sequences

havi ng at | east redet erm.ned. degree of.. simlarity to.the nonj.nal
t ar get sequg’hce; %é?egﬁ%f?ﬂgémm LW elBQF‘FJ?%Q%@%@S%W‘EB”?@@Jﬂ% Yis
i dentical tofkigins bf $éingk shedi@et sequences. 5. The nethod of claim 1,
wherein the subsequence length is 25. 6. The nethod of claim1,
wherein the fragnment length is 13. 7. The nethod of claim1, wherein
t he bi nding 4free i cyl ccording to an
ol i gonucl eot4|‘ de r?zlgr%éeg%{c’dn%flcg%hloirj’ %@%Ic?&f@wmg‘

selecting a nominal target sequence known to be found in at least one of

the organisms; and
performing a similarity search against a database of known sequences to
add additional target sequences having at least a predetermined degree of

similarity to the nominal target sequence;
wherein the list of candidate prototype sequences is identical to the
list of target sequences.
5. The method of claim 1, wherein the subsequence length is 25.

6. The method of claim 1, wherein the fragment length is 13.

7. The method of claim 1, wherein the binding free energy is calculated

according to an oligonucleotide nearest neighbor model.
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8. The method of claim1l1l, wherein the binding free energy threshold
is about -14.5 kcal/nol. 9. The method of claim1, further
conprising: generating for each candi date prototype sequence a |i st
of matching organisns containing that candi date prototype sequence
for which the base call sequence corresponding to that candi date
prot ot ype sequence conprises a fixed m ninmm nunber of base calls;
novi ng the candi date prototype sequence corresponding to the |ongest
list of matgching,_or [ to | jst. of final prototype sequences;
renmovi ng t heé mat 2%8%8953 ?1%?=c%$ﬂ?r@§5 Bindige fise erereimireshold stabpyipe
sequence framkhealsst of organisns; and repeating the noving and
removing until the list of organisns is enpty. 10. The nethod of
claim9, wherein the mni num nunber of base calls is 50. 11. The

met hod of claim further.conprising: fabricating a resequencing
ni croarray égnta%ﬁpﬁaméﬁgﬂf@@gPLﬁgﬁﬁgﬁﬁgq#%ﬁgresponding to each final
prototype sequenggnerhéng f&i%aé@édﬂ@@a@prﬁk@p@s%m&@@ 18 JF chd¥€hin
m croarray further conprises a sequence conplenmentary to eac%'l pr obe
on the m cr Gaganésgms gugtaining that candidate prototype sequence for which the base call
sequence corresponding to that candidate prototype sequence comprises a fixed
minimum number of base calls;
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.
10. The method of claim 9, wherein the minimum number of base calls is 50.
11, The method of claim 9, further comprising:

fabricating a resequencing microarray containing each set of probes

corresponding to each final prototype sequence.

12, The method of claim 11, wherein the microarray further comprises a

sequence complementary to each probe on the microarray.
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