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WO 2006/ 138182 PCT/ US2006/ 022622 COVPUTER- | MPLEMENTED
Bl OLOG CAL SEQUENCE | DENTI FI ER SYSTEM AND METHOD Thi s
wappisiicgsz on cl ainms priority to US Provisi onal pEatsmios/022622

SRR ag Pl 4 PRR e Bl oo

14 Nov 2005; and 60/743,639, filed on 22 Nar 2006,

andis PP tipbalaipt PriapiE i WHRrpavionNigtent pppliestion Nos; 60/69176% ﬁbﬁ on 16 Jun
2005; 0G35]87a £i2Q 6151 4t 2005/ €622 5, 4B Kiledfoh h £8ova@004) BndbN432630 Giled bA R SMar 2006,

oo O L U SR AL v
applicafigyisa continpatipy-in-Ge @pplipgtipeef USPatgutlApplg@in Nan 41/ 177/69% 8le@237ul 2005;
11/177f6kd, 6@d @JTIuQBOﬂ\I@M 12065373, Q%8 0NRGRI06Y/ |’I§és@ Rékbrovisional apghcatlons claim

pnontyng% &)\E/’it 1oncz)1 Ieppg% %@{(5)0 g}f% 43?4 ﬁg g R hZo %52503% %8‘)5(&%2 ﬁled on 15 Sep

2004; 6@@/’-@@9 f@@@ﬂ 0$ Now§04 60/48 438 ffled 20AovBW4626 5GER,464, ifileé oh 29 Nov 2004.

on 05 Nov 2004; 60/631,437, filed on 29 Nov 2004; and

60/ 631, 460, filed on 29 Nov 2004. 10 TECHNI CAL FI ELD

The invention is generJQQW$Qﬁ¥ﬁ@HDto processi ng of

bi dhoigyeotdn isgaauely cdsed to BACKBRAUMND AR Eeqdhnefsor bot h

surveill ance and di agnostic applications, fine-scale

pat hogen identification and near-nei ghbor

di scrimination is inpoPt&RPROVNRA&Tore, an assay t hat

Mo Wbt bothSuredillahdviaid Mephysti @Rhdafiing, flnestak pliog@e&ntifablior addhear-neighbor
d1scr1nﬁlaﬁdﬂl sﬁﬂhortaﬁ‘tnt\ﬁérgi&%@ngs tﬁg&ﬂs%m{s aPtPJs ye%}(l:s%?ﬁ?]tl;cgeevelésé éélaglragla uy clinical
envmmﬁ%tf 0&& TasagsPslilly we ey methpdjeesedan BYASEBNA fletertir, élpag agyeyis chust be coupled

with laig € QB EHf hﬁfe&ra?iﬂﬁdqﬁ)dﬂcdz iR6rnABSnAYr a@@ysdleﬁi@n {b CnsBE Bl tﬁe cfegléﬁ information is
ornatlon S

red oy
prov1detd ?d fgrqg'eel{lterpreo r]on c? ra};v él\%a s V%{al vx%@ \fé%b@ﬁﬁc%%%ﬂu@g tilg% P rg% glae PCR, use
short, Wmﬁ?fé@%@ scquepedd sommesta brovidnEoP@Rficits ). 2hewfolutiques arc capable of

prov1d1h§1ﬂi1ﬂld@1esaehﬁtc§ttb§ of s@f'erél" %Hﬁﬂ%%s&@&mytsgedaﬁf Vsluﬂfélelgc%ﬁ)ﬂber of
technlgggs ar e ‘capab

p I Clt

sameny BG5S L AP HEFLT P O 6 Pepiepec. e o i
found tgbenl@s pp@aﬁd ag nple@swnignsgaegnBed) YThis @l peditilaaly a robleth fdr pate@éns belonging to
a famlﬁwmgh RfatioS 88 IRIYisS for Myng beat }Iaa:qglgtlvag Ife%vcnte gﬁ{)oﬁg o%:gs identified. In

in the initial Seléction proces
sditon) g e PR Ao fop G SRS %Vb%@rfm% gl o it esolve b
sequene@rdgfailsi Similartyy flvaed) st tetecildiit@hliguefiand prétile@mbiiodd of obtaining pathogen

1denhﬁ&¥1%u?ﬁfgr%om@%%gﬁF@heqy?(lb%gxg 1n%PCR (%tg{)]am l'y with high

mutation rate an ens at have
r e FAghidensiY re e @RS T HERSRTSIFep qs%mg@bb lqngth prsineiits 80° 10 bag@ Hairs (bp), of
direct saﬂdicé inffinati6re atheyt HaldEbe b deck SfulPise 8 Bk EnoRfnud@ti@olyBBrphism (SNP) and

f. ne lflcant n
genetic QQEmIP it glra? %ac?enalqaﬂI \élﬁ% 3 <o (9 gk& erérrulsi,for ﬁ\é’\ﬁgﬁ%ﬁ@g 38 I;:‘learly
establishadysir a@b‘b’ é’dﬁ"@’ﬁ relighhavléfy @Sueh@\ﬂéOIanI teubstreteh) ¢d sniafarrays were

designeQ bt s@idh Mgitep ﬁﬁrﬂfég&'@enehgﬁﬁéﬁnﬁa& ﬁ%@t‘ thﬂoé@H;t and W Bﬁ{g cfaJeQ e detectmn

R R R PRI R K —
sequentjabbpgr tesoliberrambidity oi@@qﬂe@@ng}a@earpaﬂ thes wéshﬁt)uredd‘ﬁr SN detexibn, resequencing
has rec&ﬁﬂ%@ﬁﬁ@ceésﬂﬁl? Ecﬂﬁgd IQBF a Il?t?rlfnt Qﬁb\[cﬁc Sedfe f&% k]l o a&dﬁ"g% bacterial

d det ect . si ng nucl eot 1 d m)rp I sm

an Vmé; BHiogme ™ &rﬂ?l%wgsfmf fi Ay taried é‘FC“mH’é &F F1a51y elgied P arls%t tfagking
mutatiogewitingls: t(r@etell@))ithog'&hﬁ D-21)UFEe de@imeERIg e tigetd @t dAASr work by using the
resolve@ﬂwa@é [‘34 the &érty%pA él Iﬂaﬁﬁ' SEJIJC%IOF Dﬁg Id!it%ibta%s Fo 1%39&%%{113 most! ﬁell specgeg and variants

ity sequence |
that maml @F BRST GoHs feompig lybn@a@gwgqbeeaveé OTES S5t s ¢apgbietod tésting frip @ pathogens

simultarbusty@nétouid@btbey the pisdehad of haiefathiogshd) QURAFare B arh REsdqBRAYing Pathogen

S.reli
Hdeni R0 v M B B0 Bl B R R0 s s s gbose wsine
Basic L()CfbAl@m% Se_@qch {:gr)l (BIP& (39)- Tbe/RFY arggramo fised Bb‘qwaﬂlhketdnw@d would
resol ution capability of resequencing m croarrays that
was required for SNP detection, resequencing 35 has
recently been successfully adapted using a different
approach for pathogen identification of nultiple
bacterlal and viral pathogens mhlle allomnng for f|ne
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duplicate informati on. The process was tinme consun ng
because only the initial screening was handl ed
weaubmmasisgal | y while the remaining steps requi PEWUS2006/022622

onty retwartiubncks iR Rt Rdsb® the E’ﬁ)f'i&iﬁa%_oﬁ #e %Ec@ Gglde,oe[hug?ly cXI%ﬁl%ed by the BLAST
progra ti&gﬁ}ghﬁ%@{el.lg gggl)aclélse a sinple criterion xpec .

val ue cut of | O1°° B85 SeeresiBHERdpHR HPYERFviyoampd by random chance in the
databasg,yyag Jepstiiean 40 Wdihis squesead otiall conshatl inseffigial HOGE Rovided: QB 86, determination
of what paRodRi(E}lwadli@Rted 51a0 WHaPHb A scRrlnhid di dat ot
the e Q92NN rqju but gi d n%{]a rrgke g%nna 'Wg{pr?%?bgé re%lg%dg"flalﬂnéall gigmunation of
. nor could"it° fod pusgegsfilly alloped finerdiscrippinagpreof yarispaadgnowiruses and strain
identifieption efite A el Binoblkein agrécnsitead conflenfSHALkhplRE RGES 8 9WBS Two important
advantad&@@this bfhrdtBlSerd B ak i ] [ mRation t because the .
e TEL g Br oV e PR R PR ¢ e fedpossie and

V61 B 1 roeqenyzine orearis Veth fosth Biations (Hhisiaprirragh sl chinchived specificity

well, asdiryap has dgperdieht an ge wbdm@es of EHort e tiRcddPi R ERSERERN chQoafhed upon as more
organishSEE sebfilegWas not 20 useful. In addition, with a

rranijal process it was not possible to establish that

t he horgipis falrritmctenddpratiliveberapegreyes! Mhpricoapps: itdathheeofsaring, not
optimizertty matigRO BV BisomblEhied SeufC s kRS Suf £5Rlved e
duplcatt SR BATRA. FLLAAS, LRSI AL OM 0 B ST Bt SIS Raundancor

| NVENT e net hod® oF THE RIS AEY 8 M hisrerminggvas handled
automaticallyyhile the gmainisk sferg Faqtised obnulsfitepente b e deeSio dhalysis was complete.
BecauseCpsthipleaSitetibh (Sxpedt Dalled¥ @008 MALARASE; duce a ;
< patho Lh‘erte%leh ty R%‘},I AXONOMi €. T es)ul ten gﬁl‘glz%d(eééjg\?? Paﬁameéers were used to consider

%aax onorti ¢ 1 dentr FIeArideh? aefstndigre oretnisms bt didofineske a final simple
conclusipgprgy Pquid it 1§lxfte the efwis efrme progPERQLS e &Y aBothdd €It RUban@f procrc]:ss was used
to make YR TR ldGterBhith @R AHEL S th&Seph tur score for eac _
mcleic 16f £LENCE sequen ce. /ineg_%ﬁe é{%r{l ﬁrgv deg f ﬁlf RETTRYE AR tgerf‘se of public

TOr Broe SPETE eupler e scalrres wepyrtnE dataotas priesaatet] th k oser thin was not

useful. h@é@@na@ﬁpnﬁ@ipmcmme hdt :bcﬂ;gblb &)Sa@t.alﬂi%i that tﬂﬁ Q@%‘tﬁlﬁj dévaoﬁii was generally
licablR 638} SE <A . of ..positions wthin the biologica
PP seque%cé to N g%%m%%d B SRy Lo dasheengTavigee
nucl eoti de pol ynorphisns in the biol ogical sequence

relative to a ref ersmnosureareneenveNm@gR entry in the

Pr&det-gham l.st of .positigns represents the ‘ _

capabi | | %ﬁ%g“‘gmé’ﬁ °§‘{p3%%é“‘ﬁ‘§}‘8?% TPt Fder e fegiersay in gyeries to a
taxonomyg daigbapefo gafnse apleralithef tiyowinigroly; aslequeineetaxolfific identification based on

the taxor®ikSEsAINC Ehd 1BfeRMe sdqh@icdd U |ﬂf3io§t8%‘8f %&%%A%R%%%%séh%re% a score for each

referencd@ Jgﬁ)gen. BRI EF DESCRI PTI ON
conplete appreciation of the invention will be readily

0] b"tnaihﬁé'é?fhb?ofrt@fi@pmc &r pocesding abdldgiomMisdyGencdBEGE £6mh Qﬁss@fr comprises:

convertirtg_l'bese xR !Imit&l i &te%@d%st%?&sﬂl{;}g V@tﬁlﬁ ﬁ‘l%l%f(])%ilcal gegﬁ%?e\r/{w& N? E}Sﬁlg

.Fig 1 is.a schematic of an algorithmrepres
et fhi ok o s o YR P SR Slagie] feoupias v to ¢ rfeence s,
Each entgg:f@ggk@tea@&édibtgg @ditivdds tdprekeas :ﬂﬁ capli@fi ofta sﬁlﬁfaﬁde%?brﬁ}iﬁlg to a microarray
used to gdetatc@iiel iR S SEL&GLL00, anad. then

det er mi nes wha dglﬁlgggggncerlégcg& élucgeﬁcoatc’gt0§/ap)térg%téﬂf%ﬁbes

are nost simlar to. Task Il figures whether prototype

sequence i dent iIHRIERDESURSPAON 9 AP@ TR AV IREENON Or gani sm

| defdid fohGAL dask |1l does final exam nation and .
Deseriod€CHS] oohng %fq 8)? C_lghoaé) tggfné%lgg}‘ﬁlgg?g i1y phigneel Pryisterence to the following
escriptipy of the Sxgnape Rhodimenty apdthg accpmmtiotgdoavigequence;  SubSeq:

s EfgsEei i eRars: offd BIgRAm RYBhHlk 26 L1 AERM i s 2l S
subtasks RsdELAkLEg kssg&g%ai C. ofyt he ?i lteri nggsu task o 1adieic of

T. Eor "each ProSeq eiv Here srLgPsmrenss sdections e themdetdrinines what
database feeigsiPEAIRSIRS odesabeb are mpHt eimilisg. FRALIETT fighBes whdtHeE ptbidtly bedub: @M dentifications
support ab&lﬁn(fﬂ)bkg@ﬂﬁn idbiiicdRbd Sl%gﬁﬂ%gs %Hal B tgontarlque deciéijcr;] s & detected organism
fromthex'iu[%%gr'rar ement .. a revi sed sliding w ndow algorith

AT erprad Ty PIirae sqvsaess SuoRce subssarcnret EyeSsedytrilizad sequence.

query to BLAST. The identity (start location in the

ProSeq and | ength) of a sucéessfully grown SubSeq was

placed in a 5 file for batch querying via BLAST. Fig.

3 is a detailed schematic of the subtask of Task 1

responsi ble for organismidentification for an
i ndi vi dual SubSeq. Each SubSeq sent to BLAST returned

o ~—~
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systemto another and produci ng a human-readabl e
report of any form All disclosed nethods nay be
woanpuBers2 30 mgl ement ed on apparatus havi ng t RETB2006/022622
mask gﬁ%ﬁgﬁﬁtﬁg?g?gggn?aﬁ% s@ta§l@$f@§s‘i’cqeﬁ§ r?{?cél gﬁ)\éleq, primers region were
(¢
— ‘ogi cal’ Sequence Tadatd @Fdeéoﬁftg%) YRS GoyRrySpes| which passed the
a ireéﬁ“emf%étfw&%h@eweé@f ﬁlﬁotlshmu!;ennted&r)érmds%s&l&has QRMBBGLA as a query

to BLASHf Eh‘eﬁdbhﬂlt@ (3taft 1000k HIhePRISHL 9:9&@ of Hut:éé n{s piowR Sutheqo\)%as placed in a

file for bASH roarrays to provide a si
e Ororggqﬁ%@ﬁgg‘h{%{gére detected. This algorithm addresses
Bote eatdiledyschrmatir & ttie oubsskne s d Seshygsibla ﬁ)@ﬁl@ﬁﬁsﬁltléieﬁﬁic%\ﬁ/for an

individfabBiibBeqe Badh ‘Su@tf@hﬁ(g ﬁiﬂsmmt 1Rt &f ﬁ(}gssﬂ%g )

as s ) ind be o n B s
was oﬁeg Emmuah t8 glrl(Ir be %t b1t acgléeﬁeél?eﬁwé ug lerr (1}411)180(2@ B #e Wbﬁg&qqs was greater than MIN (10

)’ all Tttt hié thisoest Stves yRRMortedlinterd ﬁbmﬁﬁ}rfaﬁ)ﬁkl( ]Iﬁe &%ﬂla}?@emslon process described in
the metld\id@éch@f théﬁ@ﬂe%?g!éﬁgn ﬁltﬁ%ﬁtﬁ ﬁ/lls 1d ‘ITEI nations, wth

mproved sensitivi t% programis
c ur ﬁe it P {EETRNE PR stjask eStelule WblFln@tenmcqs dalorga:ym détdRined for a ProSeq

based opyfhe ﬁg{lj@fom@ forsts Gebsed. opiad the Sﬁﬁé(ﬁof d ﬁﬁgcruﬁlr ﬂ’rXSea 1E n(%%!i Between to

d t on_of orit
etenmﬂ'hstheqm) Vesttst‘lﬁm% Flgb%{: 2 C{rh%rg s aa \mﬁ\:ls d ¢rqEe sptg?flgpqq@ bqtter than the other,

the Pro§ Q'F el% % o
§e adithe RTOPLisg Qe 8¢St éltheame tigicbhaby texoh@iic t156 waSe®rmined as
described irgthgypatoyt téxhe BLAST al gorithm 1 n devel oping the

gengral; i.cation 40 al gorithm issues specific
Altered }wg ?eseagblgﬁﬂéﬁﬁe e §°S?‘h%¥‘fl ALBTiP AR uerteRicei8/34 wizadns. Raw and
tered Ryaridzafiopetip replis Gf&n@ﬂp@m/muo shof3e CBiiGite PafecBYahtéRd sequences.

deci si on process for what is detected has been

aut onmat ed, %%Egt}:r i ghtforward to test whether the
3 WO 2006/ 138 IBU6PED FHE INVENTI@N used to

melk e foffeving desasintisnofaspurpases off ek A Sn BRERRRNT GRS are set forth
in order @pyovidak {B&gﬁéﬂ undé\lsfaﬁdlﬁgmf the Erf sfeht(%nvel% p%ov&%ger g%% B¢ 3pp3rgpgto one skilled in

cin assay rov

the art th.[atq?e geu & nmv \g m
Hoa Tt a§l ?’I}Equ.h%ﬁ‘}é‘b‘lﬁ]?F VHHOélmenfaﬂza} deras o1h these spec1ﬁc details. In
other msfﬂ’éﬂeh é@@h@,descnpncmv Dfd?en-glldihhﬁ&ﬂlbdstahdﬁevﬁéQrel%ﬁuﬂe&] goea[é R"Gt o%séfure the

descripti®yof e PR{AEXREh Wléuléﬁg sélrgr lﬁq th Ligtn aj :_Z bro:c dlt tz]:t IR(|:)>r|\]/| vl

S det er m nat1 on
%g ggerr tlHéeglingﬁqlgpf@ refe teaapeleic padteqlendepidhog BNh@VENA or a protein

sequenceph Ae psed|hesain, St aﬂdl"l‘bas@&aﬂ’\’/&aﬁ Eefer Wtﬁet (ngcgot%ﬁ b or amm? Sacids. As used herein
t presen

the term |XBfdnli h&
S anal \F/s(%xgmvfeélj?retghr& leve (g%s %faé?ﬁu éfa““%}éfﬂlié‘thyg%flncﬂ)@mg bit get limited to,

genus, Spréfﬁ,ﬁ 3R égd subsaip| xﬁqﬂs@&eregaln:pdmﬁrepmﬂlﬂggcah &fdlﬂ@éﬁaﬂﬂgﬂmg a 51gna1 from one
system topmdther pld@roadhing ﬁm{lﬂlefnLrQaﬁﬁﬂleQEboﬁ %pa%g?o%n %losed rraeihg I{laéf e computer-

Santa C ara,

lemert
mplemme ted%n % g%%g%él%?ﬁﬁmﬁai”f for prdiarmingithereetfiofsay's to det er mi ne
t R@ 9sed is ﬁP@T\%’ﬁW*}Ie obereagén, Gonferilfipl@NaicY BRIES S&faknce Identifier
system 2.BaIBSICA), gt dé@§u@ce§5ﬁfﬁ§ uslg"i]eiﬁ%d%gs %quenlgem & Sb\é}?{f@glactusaton? cfle51gned

Affymetrf %g%gmobgmrset utS| ng

ide T TP o PeXide simplgfish of oggAlispgtthat bre k@ thd.alhis algorithm
addresses |aﬁﬁ9ﬂé1m0épneu«pus obthodaey AEAKIBng @kvgsawrets moglg,lgtgly al];{}%te pathogen
iSRRG B8 SR Rl OB L

resequenci ng
v1 micr oa\x;\r%ya(ll yide% g&gﬁef, detpsted @}W@@r m(ngmhgt@tlglg,twlm tmasvdd SeGilan Cﬁthough the
program ig guppqqlg applied20 reseq AT MmicBERY S, At QMR %E §
known EVt 0..C au% e gsgc}el ea‘r:rggaul9 %/8{'0\)?p plicable

as only th@ﬁré}tp%gr%f tHa gfg!;}ﬂ&?ﬂ ?}gleslissgeé é;aagl fig jO MHG PpLrays és[th th@re@pinder deals with

ness bas
sequencesrsl}aéad%% I 1o iep Ay Bierydiy 2kgtBLART placritiei. rs de(v&lQpIIZthe’Zg%}teral identification

algorithm, Aqgm epxéificed ﬁ:lseyluéiaﬂg,omﬁpwra\{/s that %&%Edtm&tuéé wege 1d?ng¥i%1r?ad resolved.

B ﬂ{d%ﬁtgfgd i cat.i on ‘'schenes,
s ti 5 QllgelgII { Scsitfoér‘iv tés Eit%d has hep ujopatedy i Séiilehtfoa*@rcﬂstea RMdlether the

cllnlcal sanples were exanined in order to devel op

t he pat hogen i dentification algorithm Results using
this algorithmw th clinical sanples, identified

pat hogens and purified nucleic acids are discussed in
detail in other work (19,20,23). In all cases, the
algorlthn1correctly |dent|f|ed the organlsn1at a

NN o

w_p

Bfogtalafd in a Return array that

N Y
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WD 2006/ 138182 PCT/ US2006/ 022622 signi ficance for
faster searching. This was the first subtask of Task I
W0n003v198181 anq is shown schematically in detai PCTS2006/022622

riiled-hadt t(ﬁrﬁzﬂ@ MB}:&'E al%qgoraﬂﬂhd dobieatié Bn)”fﬁﬁogéﬁ etith s @ff @1@1& fn%glﬁm,

resequenamg Ears?%yaﬁsgys can Cpa?vlldgl% Scom t1 vrg %}%ﬁg@t eétgm F %%ougl& Ifor many possﬂ)le pathogens,
providing gipuit tﬂlﬂfzmhe@tﬁerprﬁtpd/bywpm ¢xpers of the ProSeqs that
hybridized with the prinmers were nmasked as N calls so
~that the HybSeg did not contain biased informtion.
Amplifigaen, %’g’é‘ﬁm%’b é‘é@gseq‘leﬁcéngldﬁtfliménafﬁ?n 5 SNPs to the total
N Ui detaile bf theRRMiel Iblarsarag aésigs andlthei elstimentalasth@id hod b&h eiskussed in
prev1ousfv{og5f}1 5,&@23%§%et1r&9taﬁlubﬂrﬁ9ha? \J_%ch?ﬁlg ?resewI aganlms Were thalg/ed using a

t t
variety of piiieciRyep e 5%&@%%%@)94“@?% Iés?fgrf%@@a SRR gl B gion schemes. GCOS
softwarervé.g 8dfiywetrix frer, Sinfr@ed, Oa) gaska@ng digh 8atdad ﬂybrl@médﬁﬁlﬁéﬁr@ys@é determine the

mtens1ty%ge/aq:ljl ﬁ%e%grg Ipltol;' %gse%ylﬁ rw%x% %mgleh)ase 01\1N?1 1ntens1 Scl}gﬁ)apc& E%CP %r?)be set using

SICtoexeCtS(? I can
GDAS Vﬁ§ B8 |S%fr“2§t<4*€§ﬂne€fx I Spiyip Grra iy winick wped 4niingplmentytienné (he ABACUS
algorithrfl (1fl f. @heRGRBcchRéVRABseREY in EAgﬁﬁUfoﬁm ok Bl ﬁﬁlys‘is@tebsh e target

e

en.and t ence t 0S
Gl TR R ORI e M
commonyTespittqy 4ng 6(CRE cTegoky 4 bibtbrots patirigers knomwid @use fedrife rrepitatoey illness based on
ProSeqs KiﬂPfdut @y@@%recﬁﬁﬁmlﬁﬁ QyPeiaiSatidh ﬁajﬁerﬁs @93 .ﬁ) ﬂpgl(g}ﬂm{ﬂely QO(ﬁ%@I v.1

led exa s med each locatio
expenmen? ]%eﬁ rmﬁgllggé 1ffn rgnt(ag{ry}lﬂ%la ngﬁifraqSﬁ&gWng p@%?ge{; ‘ﬁfﬂsts, punﬁed nucleic
acids anq Qigiral amp@n;me@ctxatrmneg iodeato SensBe the pitinigercidantifitativg algsrtin aResults using
this algoﬁthﬁl%tﬁ Vit S% 1den|tlﬁédtp|atﬁ$glel}{s'an& ]khﬁﬁéd duditic &8s BRI ERissed i in Tgietall in other

itiial | engt | ocati on were exam ne
work 1542035 el o °fttlﬂ6%°€e%édé§1f\ﬁfé%°ra%fngmgcws R sirpipyisvel, depending
on the le@itbSdig PerSt @ repebsdnted oetid RINE v ONSEicapeific TALpISHIDPO6diWased to iltustrate

howthegggrﬁﬁ%gmg@gn Sv%n ?f%mtsi glv;swuntll the total content of

uni que base ca 15 40%§un| gue- base
t rﬁhéglr?éil #9 prggrap Panéle%ar Tiertply ofihyeel iy €t ta (Thdeteenindve whigls database
records tRdldelpaisd@gahiamds freMBE sithibatd, 41) ﬂH’ﬂdnﬁiﬂﬁe PRER: tﬁ@lﬁénﬁﬁcatla;ﬁ k‘r@m g@z?rate targets

support adci In%)glg (grg%lrmusn d&%ﬁ?ltic%h ﬁﬁncgéa@a&etgmlna e wrpetéer g éh o nw}/ (lﬁlorg to the target set
that the asgy, Sesclesignepip defconprars rélaterkio tlpramend (s Worofistbbre. Virgethowtogens are the

organisn i3 b eRL wdé@&mﬂ&llﬂ&b@xgm ﬁﬁieiéél k§use<ﬁtereﬁrh he seﬁ%? ﬁt)bes ﬁllé]t@epresent reference

sequence sulec§edqr Vn\ﬁ et pa mnne e r{e %Jr]‘ N.cal T forb
iyt tiger PO Kehmey Bt F%YP? e @fu%‘iﬁ%eq or brevity.
The set qﬁwqul‘(gaé bisesglent roaulltlfromiplgidizptiog of geawhi¢ wateripEb a PloSequinefinalita & the

hybrldlztﬂaéa bRt &* H%Se(%L'ﬁ&THy%Q&l[ il s‘ﬁhtlﬂﬁgﬁosglﬂgsu&éaggcgss ((r\?\g}b%%’t R&E portion of
the algorglg% %%@ gafl Pr qa-

|"'onger
é%@ %fﬁﬁnﬁﬁ‘d%mﬁga%éa%m hapdiesl ip thecs stensiigitipl fileging of
individuzg HyhSegegito OB SE4s auittgeiter o@sre cialilbrity {onphrisonsMabasd@krying of individual
SubS SH@M%%J 2n b u
T R R T T
o de‘fe“%’) Fibgy amparﬁfé the gareddentifysd orgapime d%thﬁugbstqya@@sted OFgpesisiBY Y§SFTcompared to
the list ofvagel pShagens 1A bR HesiyBs! g@rh@&g@ 7 de«amlrﬂe if dhy twhre pGRNdIPIRLEd. The
yops ba start

fevel of o%%?iﬁ%{l}th%tr]? ptlﬁaﬁaﬁr 086 supgn%glwés‘naup ﬁﬁaﬁc yc{ﬁ g%%egessf ull'y

growmn SubSeq was pl aced in an entry in the SubSeq
Filteringar ray that retained information associated with each

SL&%%G&]&.I Flgm%al%zc)%#nggﬁ]sfgé}}e%c&g%?thgg%ﬁlﬂ\%ufl %}?P\é\f &Jg\l@gqg?edgxévﬂmsly (20)
and the gopgeal mvetapvé]@rev@yns Wets Artcprperiterpintd mmehif{ammted flet¢chién) algorithm used in
the C[BSID]Z @}iﬂo@cb&ﬁ ﬁh‘&ﬁ@&ﬁfs se %ﬁpé%ﬂcnoﬁ’cverle el B@en%@é}?otegaal Eﬁiulg%FLFed by

y

refemncesg continuing fromt point the w ndow was 1 ni
GrBWRe FPSmaehYiof hertsﬂ‘érceé Ffﬂ‘mafﬁ) ﬁSPYEI By BEal 2 Hoprsa into fragments of
conpl etion, the algorithmreturned to the Task | |oop
and perfor rred t he BLAST subttask. 30 Dat abase query The
BLAST subtask perfornmed a batch simlarity search of a
dat abase usi ng SubSeq as the queries. The BLAST
program used was the NCBI Blastall -p blastn version
2 12 vvlth a defl ned set of pararreters The maskl ng of

Y o o
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or gani sm uni queness i nformati on both updated to null.
When MaxScore was sufficiently small, the returns
wohemadsise 15 Rankl were exanmi ned. Wien Rankl eomtuszover22622

"signifioBhc8 kom Gbter S@Jrc@d'ﬁ? Mhis Wl he RHP \@%’g fﬂ? !F%nf i %@h ol ‘f Fm%'ccgly in detail in

SS . SeqUni qu ned
Figure ) n@&ﬁg&?@ arnPIHiéa 180 W%éﬁedgﬁlgroggagsf gﬁ@}éyba(ﬁzeé imgtbquregmce of only primers to
determiggrloeptiem edere they res'ﬁliedbhil}(ﬁﬁcﬁzah‘fm anl pdrednbl bk Me%ﬁ&eﬁ&bﬁﬁzed with the

prlmerstvt"b?e mAkER ad RERDQ Wat &1[3 ﬁ?b%bcbé) 5 119? ccy'&vlcrar%m%ias d.rz%% té‘ rmption gor each ProSeq, the ratio of

SNP ganl sm state was se

s t(btll} ﬁofah%lam?r R/t tpailqge basge gallss ngﬁ@ Ma%lcplgtecbfamhth@%@g (I)) elirhinate HybSeqs
with inquffieielR@iBEatioh if tiRIUniRaRSRS 22(&% (‘chéjSi‘lfli thltedh@qu th® PQ@J&' w8 & red negative
for targa%lgglalgﬁl?&ietetctg? negc(ﬁl%lﬁ i o%g mdl??g:d Wﬂﬁ err%g nt ?veraﬁ SNP per 25pp. Itis

taxonomc C
unrealisti, jo egegh figpifieantspeciic iytRdiastion ofR6 bp prokea whih Bis lﬁﬁﬁﬂncy\/aﬁdlfferences between an

organis@X il i€ the tatgBiaBbdRhiddtild %f&&%@gqﬁe&et’cﬁﬁht{]ﬁ&eq Es%%é% onV\'h[Jhlg would end the

ﬁltermg\gﬁﬁagk Qndgg%mm tot enleaghlﬂggqxlllg Q%lﬂd &)5a9nu10612hge g‘r:]x;t IS)Jtrpﬁ% EorPraSeas gvith a ratio < 20
%, 3 mQx§ deggglségmmm v pertbenddi At @ch loafiga ihs Hybsad, d eevRéd stilithd window algorithm
(20) atténfp@a td é]@w &@%%a‘{\@)ﬁld Regad As\é%ue%ptg BU&@T nlgi)t(lally n?t%lo E’ases (initial length)

s onl
e o G it s A ot Mo RS, . S b8Sep i e
extensiqnytages TheSubskarvas é}ﬂteﬁdbdoﬁegﬁmanIﬁmetdﬁﬁirﬂheaota5oﬂP&§df hﬁll}ue%ﬁgé Eaills fell below

40% (uﬂ&@ﬁ -bhsk ﬁ@efslﬁﬂi) bQka sthtllxﬁ LA&N & rhmmg r%ax Al gaseg%fuf feyes zhlalé4 unique base calls.

This wa 1% nfﬁ%m Un;}{gueness was el

V\g EerPT 95 REP I pgiheg inspichy Oéls’ ﬁ@rshdntg WllFﬂQE’IOf 20chdses e ustl atdezrowth of a
SubSeq gtbppedwhes |ldagha‘-h 48edheg Wﬁﬂb\f/s)bontm O vhliB BseRRIR. APAY point, the SubSeq was
examinddRhd ﬂraﬁﬁg NQ: lls %ﬁ%%vecp leas?on\cla\goca gpz‘%gltg ﬁ%%‘%g‘zr*hsgunggb@é‘ﬁgﬂs was

or gani sns er an a
requxre%*n@et g{ﬁl‘d pige @@fr{e@@fﬁyASW 3d®FIEthf( $31b$eq§®€ﬁh’$§r asdystshSubSeqs longer

than 100Edag® ek Scciftddh F&r'ﬁ&:elhzingfh SlﬁstSe W80 bzﬁgstreq?ﬁ ?ﬁﬁy\ﬁ 9 §m1<1_ue base calls (not

tE) S b S
“‘N™). F Mﬁ%&l&‘%}h 38 éod]ooﬁ F%s%so ése%ug?oe Bccm#%%rg%’rag at {eﬁaKARI ((“SubSeq length”-
30)*0.2857 5 SR f6 gl)lqug b&eso Fex, Subﬂwem>&O|1JesePﬂ“b£HqASTnﬂhﬁfsth @ﬂarﬁs@er was changed to 11 if it

cont egutb&@tCl(l kontiSuoty lﬁ@@' 'ﬁl@"ldéﬁﬂt}qlsll%@ I

o Sﬁl:l L m o §110 herw s e iR at osggﬁoﬁfg;alégﬂql%g and erégt%g ofa successfully grown
R Sy GO G A vt cBabSen. This

identity ﬁﬁdrt@r’wb&eaqu plaged inG fikester bafch @ieiym% a2 BSUBS. eﬂh@ﬂﬁ:@(ﬁre vs‘ag refdated, by

contmulﬁglmﬁrﬁtﬂéo@lﬁ Qﬁﬁe pr%?sugcgﬂﬁ%@ﬁ% (g in tge caye otf% goglgnrgmg from the point the

that were direct
window 5 TE it P AT S WERd e HbScir gpan e, b lorihn retumod o the Tak
Toop and perfeprdeiwdidsiSiTsubtasie chil d cl ass. The subt ask covered
in Fig. 4 was conpleted and the Task | |oop
continued. A list of ProSeq that had detected
Databasq, e ni sms was built up in the Resultl array. 35
Ovige BLASPabhk@erforhddonhik dltﬁlﬁhﬁ?@&t&%?ja &%ﬁésg 1s\ﬂ1% Sﬁ%eél 2 the queries. The

0 ed
BLAST (o ue LR e oD e P i o i et @he masking
of low cqmpplepargippg yas a@qﬁ)n‘qué@;,ﬂ@deeﬁhgphateog@bdﬂlap thie fqueif @ywever, low complexity
repeats wetbeitludéd i€ Ghe bdARY s%&ﬁi@ Tlﬁ)&ﬁ’tﬂplmcﬁotﬁla BRaase 'ﬁ'@l%tﬂ\’c%? cg%ue% on Feb 7, 2006 was

and a new entry was cre
used as t% it flélrlel%ci de\t/t%astehg\?( ed]glmaf Ff %geé Pfﬁ%ﬂa@“;ﬁsw@e wert dugm@aqlopmmt but all
experimepts jwere rqrapt with|tlyy ajgosthm gadsgsibed46ih tia EmaAYE b1 theaﬁta&ge JBas §ndhis date. ) The
default gﬁp@ﬁﬁa&? @Iﬂtnﬁéjeoﬁﬁkqnaltdﬁ%o\{é vgekbqjsedo I’IQ%I 124 qﬁe mig atclipena?ty, —q, parameter was set

d ht sti contaln redun
fo-1 rath“eté ffF“Btn %ﬂéﬁi‘lgﬁ o any; BLASE guary withgnterpeptralpg  9.908t were returned in tabular

format freyp g)ah]agaﬂaam&hiar GhoinforiEsn dbblﬁ edcRYRIROBE Scole; ﬁ‘e@lt g antPrﬁtches length of
match) w@JﬂH@éd g Rt:tum@aéﬁ@e%?ﬁ% S B0 §n|§ él'ﬁ:gréSﬁ Ql’l%g//élgﬁlaﬁﬁh key for further

analysis actual Iy represent
“identification mght not have occurred because the

genom c target did not hybridize well to both ProSeq
for a variety of possible réasons. Alternatively, two
different but closely related organisns m ght both

hybridize to the mcroarray. Although it was difficult
to relate results fromseparate ProSeqs to each ot her
Task III handled t he final 5 exan1nat|on and

T o
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pat hogen (21). RPMv.1 has three highly conserved
ProSeqs selected fromthe genes encoding for the major
wouomrizsisenbr ane proteins VD2 and VD4, and t hePCT/US2006/022622
DNA- di rect ed RNA pol ynerase (rpoB) gene. The HybSeqgs
fromthe different sanples differed only in how many
Taxonqyybaisd 2thopsiel deniifipationyfer Pé?r;g%ﬁanﬁutf%ft e 1. The percentage
of THa ﬁefouBt%q;f Bk Calrlee bt W@Jth&ditefnﬁﬁhﬁbm shiZe %’s G EMbwn in Fig. 3.

In order' t’% é)}ege?é:"s%rﬁp‘ffles Ata% a geas C eglls,lglgélacgfgh e 16%{1'1&%] i}&l}t peery S%Lgéq was
summatized Py it |Pﬁgm@ttmatThP Héent!!@ﬁ etg@mémﬁ’ rgprasdnted the fax¢rimicabsay thivargsism and the

orgambﬁ Qxﬁqlfe&&f? Ii}ﬁﬂ:atbcﬁth Ql‘ifrﬁoiitﬁy o?gafﬁ% f&@rﬁltﬁgaﬁgﬂ AfRe elenl@R gxﬁthelRetum hash were

exaning B R o R TS B N G 1 BBES Sl BE o gonained e o
paramefepsofiekit stqromd theexmaétfviley @Htthadiza@e$re]:aﬁ®ﬂhmkda give@ d8&aR. It was sometimes

appropﬂt%ﬁb e a %ﬂaﬁ;‘f&@ that ejn-ﬂa? %oﬁ%@ §?@1 SQ)I?EIQ haft;b%’e ?&éects\%ﬂﬁl o?rapt (bit score).

d t
Elemen?sgx? %%‘ %eguqa EEB ngf: thells?fne? sgcgf{s%%@gh%ﬂ@nwmpm@@g@g@u score/ lowest expect

value (M cdrd) yeid Tetdined insaspperafeas iyl Ragk]. Theﬁlmﬁinoﬁ)ﬂ)éﬁﬁﬁﬁ%ons of every element in
Rank1 Qé}é @Q@%ﬁ frglll'l%%CfBlI ﬁgontngfda da%&sy ﬁﬁ) cp oanolg“’7 2%b6s ({S ee esr%%rrﬁotg) If

groups, which represe unoniae
MaxSCﬁ? Biaift YalgS VP Eentes Hpn MAK suaply g9 dulgﬁsﬁub%a@@@% Plentified organism and
organisAmOIGRAGY infoAfeidnBdtilipdadado nuBAmQQQ&S&Q@\%@ rélﬁﬁaénﬂy b, the returns placed in
I 0o>e
o L0 1 BB S AR 1 SRS e
of Seq[ﬁlé]ﬁo%@ Ra{ﬂ'qletoﬁatﬁ@qg ngmpg@lgmmtagﬁg Bubded wis assigeed @ gmms&muqueness of

TaxUmd&llﬁwleﬂL&ﬁﬁoeloﬁﬁtﬂl theq;h&?e tﬁlohorﬁj}xcﬁ]ﬁsr oth%mtgusﬁlg SHHREPs ok # was set to
TaxAmaé 'gﬁjertaes 50}1‘(21161 (& %F ﬁswgrer grﬁgbnSa%) %)& r}]’%%nscgé%allé;é@h ?m identified

organispapeasgensi feghad SQ@Q@b q/hlcﬂ'agtkseiltecahstw@nﬁﬁic tlize thitrwa Sme conti®n parent of all

meele@h@tvamgf{alﬁ(he SubSeq. For the rpoB ProSeq, the bit

C% b;ée SubSeq was | ar%g enough that the

aI g “’% s §%Wﬁﬁé"6‘“‘teﬂ e groged; t?jféﬁwfftasémlméﬁvatfe deteyaine the
identifiqdroppBeiep of the PSe@ 806 SSIBAFRAY/ WRPHOBIRAR 622bSed Asdan identified

orgamslﬁfvalﬁé'b? N@lll %fl {hte b%%&&ﬁ&%&w@hﬁ t%eglgyg %ogg Q Sag gx am ulgcg %&%ﬁ gwre was only a

I Nce
single el?ﬁ 11 e\%gg g§>§?qg)ﬁ gllthe efgments @SybSeq bad t]@eagtke iflgntifiafpeganism, then a
Resultl posyi vak wreatdddier thieadegfled pidiaoan 1t§argaﬁ1§1rﬁ Uﬂ@féhe@sewa@ Bithet ’fh'x@mque if there

were mlg‘%ﬁ?ée%b% €1 Z)I‘ag Q{ ﬁal}!hre Sg%mﬁ%eim ?é Sa{)(lgefl Iltl‘tyhgli’l tﬁ% %T%?l@l%ﬁntﬂes in
SubSeq f)hat 1o @‘gﬁeﬁt idewiistreanise fugher amlwhwug’brfqnhel ThoRbSqoBeethen re-sorted by
MaxScona(bit &6f)Iaitgtklentchts SitMAS hipRtt t&J&sthbﬁélwe&%ﬂﬁe%j A4 st@éqlgz) If

th t gu was not 't
L R TR
SubSeqq}h@orgqqp@@mﬂ@g@gmdz@mfg@mmsm Dthervwge dre @cbStxor@ai® state was TaxAmbig
and the WﬁltﬁEH drghGisﬁi ahelle dobiRdon f)eﬂ&t ﬁ)@)‘ﬂ&{ﬁ@ Eiss §@alll%ts1§oq7q1t18£es ﬂ’gll subsequences

% s ver ved and not
were °°‘é‘ RIS a ?ﬁly P aé??"%’éﬂ%ﬁ gioet e g‘feF%fPﬁlf%and e de identified ereanispiyivas the
organisig efthesubppgicricgrin e child elasyDlheasbiak cvaudin fg. £0R CaAldialahdBS Task I loop
continuelO ATl of YB3kt hadl @Skereh bdi s A # SubSeq
SubSer or gegnl sr?m Taslt<e IOrg mt( %jb %1 dg %%{%ﬁi@e nore call's
identification and _g2 pies ProSe Uni queness, Bit
Overall patipge i4DRAicBBMeAd foHiveCallspne, TA, 145 C. pne, TA C pne

-Izﬁﬁ‘tem I-rvlfa\a/'gorrg% '%}k/ﬁ éee% ?% u§f6§'§k n%rge%hecl:@gf%% mﬁﬁtgsm values listed
in Resul And gg.lpéi th(a]h@gag@r %zy 1§@g%d1he(s@3_n.9 texonqyrieclasy Aact @ity B Resvl1 was

examined AndG. ne autry FAs E26tld T Réisult2 Kk i@Abhiell ofsdnidn dildot a m]tﬁﬁhsg In most cases

b 100 1
the entnpsrb? Rgsﬁ&%p’&&nrge}l ﬂ%o é%mdu{ilgfgawqgg fyeri ye(tegfs' %ut rﬁ% stlll-leﬂltani{g:éundant

mforma@n Eﬁges We@dﬂpxﬁté 1d¢mfmg§ﬁisMEWhevme FdYbeltaxGlon papenf thE Ather might
145 C. pne TAC pne 84%2 (&)C. pne, SU 318 100
rpoB (G3)C. pne, TA 82 C. phe SU VD2 100 %1 (G)C.
pne, TA, 164 C. pne TAC pne TAPCSITIVE VD4 97% 1
(Gl)C. pne, TA, 156 C. pne TA C. pne rpoB 90% 2
(&X)C. pne, SU, 340 10 (&RB)C. pne, TA 89 C. pne SU
VD2 100%1 (G1)C pne, TA 164 C pne TA C pne TA

AN "1 \ —~ A NN 7 A AN~ - — o~
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permt detailed strain |level discrimnation as
di scussed in previous work (19,20,2 1). This previous
wonode/1asismg nmanual anal ysis found that the nm eCOASR@Y/022622

actuatty ﬁﬁﬂéééﬁﬁhbﬂ@rﬁe@pﬁhﬁ@geg Xﬁﬁ's&n?eqaenéfgzr ? ?ﬁ no\Ml tvp occur?efi becaursr% 1he éenomic target

didnegnvent i onal guenm ng resu 17 hi ca
i notfyidig welf 2ot Fro ‘iﬁlrf?ﬂaﬁguwp@fﬂasmszmo At st eclosely
related oppelaitnesani 4ERth Watidrashe Alrobdg. raw mcroarray results

V\Ef(lﬁlmfg? EIR%{ cﬁf}lc&lﬂo ¥eﬂ?e rqul% f}oronl'és I %q’xogec% e((:a; %}eb Tf%éll hangled the final

dent | organi sns were no
examingfiqngpddepisiprs ﬁ%}l‘f“ﬁ@‘tﬂy éRptemepied: [T pevigus fagkn wvere sprcificallp iapbeented so that

informbtHe ahoutl whaf a&EGch Wient€RAME BdidcONR hot SERMERE RS ali RS tsS lower cases to be

capabls% (Q@Jco%/ mg ndt éursr%}osglve ani) egaél\llggwéali%ése§ tg%tkfﬁ\%\%‘dgfr{rmﬁgghé?%g‘gfl task, the
algorlﬂ%mﬂ@dewﬁ@ﬂwt@r & Proeqh iWfrtifiedthaorfinameth thof wa? ddsighdduedemer. Blear negative
ProSeqf a@1@®FoSeds eh \FJ@&HJleQe%erfte J@@&néldeﬁeﬁ Qeglcltjive fch Y ﬂ%e{ Jﬂﬁggeh hﬁxe grouping of the

ProSecS %I‘H‘lhsnt Ibon% uengci %8

qa yas.bas ﬁlgo Pipg ac{glpgrmglrﬁl tagy 1l Tlihe)eritrﬁé oi]' Réplété were looped over.
The Profigarpian ey Waswkdib &ok sretiuemos i atatidieat dababgsel Holf theh@ntified
orgamshﬁﬂfﬁqg ﬁlasldﬁi dhr w&%%arhé as VRS PSr te@%‘f %818%}1 Ta%%n%g%tclass thenqﬁrEPaﬂlogen()

e uni ue entry
array Wptfpﬁ % 8?78 oty %g'gt tﬁréqtedfpéth?ﬁgn If the Paghopenpfarrastyess null for that
pathogenetirapartiogy lvel lidehiifize nrgansﬁn VEaa TR o Bae REsh@()QahB}e If Sn@EBOIHS BiFeady placed in

the paﬂ(ogénuﬁqél%}fé} cifo];nge{n@& \Q}X TEq] S%ﬁ ”h*e iesultﬂéan%i’?ﬁogen enF S WERS caﬂlgared If they

conventl ona equence.
had a dyrecpyhald @arqnar@thnfmre e ideificd epanispiof th@hazlag@ wethetaxgoreic tlass of the child.

Otherwi$s the gongiibn @hrele Eaxd&ﬁfnﬁ rcﬁﬁﬁ:ﬁs RHHIENGR pbtivelly Ii@m@fé@%ﬁusm In most cases

where Me@?osgislfg%\l\%?th n ze w i g.{melégvg]e o]éﬁ]%%gnrl V(éﬁ”%poft%it gpﬁgale or more
ProSeqs kyibrigjzed We@ thqfégprtp@:p)p19@é¢1geepht}gg@a\taeqsnbglé¢maﬁad®t the genus or species level.

The resvi@&lof ﬂI3 t@dﬂs wéi@reﬁ&te@s@tha@m;ﬂﬁl% &leﬂﬁfoh %ngogsﬁ)ﬂ:r &R %Foq anisms identified
lysis at the Task | |eve i

th
in Task(fﬂ.Lé{ ﬁld tbalfn%tq? {quﬁtrpe@%fnslg@gg@ane a8\ AT g ROSitipere R yhe details of what
was idepgfigil elﬁheemspemwdm erainipatpe gfBadiciE hvel ags.e can be no
corrparl son for Task Ill results, as the previous work

Patho %g{é ot . attenpt to obtain a consensus fromnultiple
EBIGBU R a result of the current method of making

TasWildrpdia prewelnide sremtes friticHttd 0000 gdubhee @pGAAL &mrﬁm{di) &Hre chosen to
illustrat®hovt 10 ideq 2 1 0 i (3]
illustr Iﬁ'thggeln@&&k ry\ﬁ§ dle ftiFic t1§lp\§1% d agsiht(, rfn%g Ieofr ;f%j”e é{ﬁptetﬁ_ﬁ_o\a@e same

h sa I’TEaé Fl)lw enent a
pa °ge§é%+§a| M v thé?eé‘tﬁ £opssTYsd roSeas mle@@@fs@whp braesfengoding S thb major outer
membrgh prelieBC YD Nand DU OIS the DA - dﬂ@cﬁ’edb&ﬂb Wﬁl@l@ syl g@ﬂés IT)fe }%%Seqs from the

dlfferenmﬂlylgi élh)?&%‘l Igon of Sll;l’%l@ éas% (faﬂi % fslr glt ) O pgcentage of the ProSeq

dent I
called vealqd ﬁqor@ép tod49Pp Frsept fangneppso seqor@aw@amlof 103tlat hadmnly 11% of the 1poB ProSeq

producihglemnjué éallﬁlﬁdltaﬁﬁg thw the H&ééh&ﬂﬁmtg@ﬂﬁ;aagéﬁy hggﬁgeﬁ feh @il %\é&%?ﬁs concentration.

bl SieRQN,San ) accession no.

ratle 138G ARy B e B e P R s B0 H PR sl The
ProSeq fiyrg #he digfgren ey qua@é 118 6e QbhbeDEIREEEE]. 7Thest/ SQBReq fréiR Qi Samples
reported\ifNRenBibif sdof ek £oradQbnd ¢ %@%%&ﬁg’%& %ﬁ{ \%%4 produced exactly

Guam 362/05 A/Ne al/1
the sam%\%,\% 2’[312 Ng%;gymr@&;a %@ﬁseﬂu‘pg iptp Fqur (}1;318@; /g@gps which represented
the C. pighuiderpiee tx<0ifoRTd @@@rdnc(ﬂﬂBd\lﬁ’l)ld AR 4fndps2 ABOI 1658, XE@DBAH706E017159, and

oAl S RO Aol S e i
completely Requenced genompss GoaPelSSya Drorigepd foF Is pagadismeminReSY, 981UBiqu. All other

SubSeq @16 FHU0nbig/k dalapln fehidd yof%ﬁg%%ieﬁﬂﬁx@l}fﬁhcﬁéa@s%iﬁéri@%e% g%g/g %hg VD2 and
VD4 Fris? %%g‘?lﬁ/‘% ARSIk iy (PR Bt A S 358y P rosea

the bit E@é SebSeamederagrspyeh %@@&go;mq@wgwrw SPEROGZen(ifid3M)o the ProSeq,
CY001053 A/ Ecuador/ 1968/ 04* DQQR65716 A/lraq/ 34/05
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by e\}léhilp Q80 g\?e{n}!‘zj]o%gz%t@@ S og%g@glg@gé@q%%quﬁﬁg; Fhat | On%tla&é@ﬁ/{axScore To
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13*100 |STAslsMByacdifitiRk ast $Nq - i np- $i %26 R W "ill"'\:\+ ; EN
PI6PRZF] OUB([ Qe oM rusP2 ) 7 SYSTETT S0 brasting et
e T T—orhot >t

P2 >33 MHnia oSt ©1 . $tl -
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$.*LIC’: de‘%& V%ugquv,l.rusmm 0 > 10[$i diOdrr 2>g|
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* - only neighbor species within Orthopoxvirus and not Variola major or Variola minor viruses CFU — colony
forming units

Filtering

This example demonstrated the importance of the filtering portion of the algorithm by considering the

HybSegs of the ProSeqs for the HIN1 neuraminidase (NAL1) and matrix genes from human Influenza A/Puerto
Rico/8/34 (HIN1) strain. Filtering was necessary because sending the HybSeq of a ProSeq to BLAST in a single
query can bias the scores against strains that have insertions or deletions relative to the ProSeq, especially when
using BLAST parameters that maximized the use of base calls. The sliding window test was the portion of the
algorithm that controlled filtering. If filtering were turned off, the entire HybSeq would be used in a single
subsequence for two influenza ProSeqs that showed significant hybridization. A/Weiss/43 (H1N1) strain was
identified as the most likely strain from the HybSeq of the NA1 ProSeq while the HybSeq of the matrix ProSeq
correctly identified A/Puerto Rico/8/34. To better understand the source of biasing, CLUSTAL alignment of the
NA1 gene of the two strains and the reference sequence used to make the ProSeq are shown in Fig. 5. The two
strains showed 95% identity (67 mismatches in 1362 aligned bases); however, there was a stretch of 45 bases
inserted in both A/Weiss/43 (SEQ ID NO.2) and the NA1 ProSeq (SEQ ID NO.1) compared to A/Puerto Rico/8/34
(SEQID NO.3). With the default filtering on, the NA1 ProSeq was split into five SubSeqs as the algorithm
encountered large stretches of no calls. In Task I, the algorithm determined that three of the SubSegs, which were
shorter, had an identified organism of HINT1 as several isolates including A/Puerto Rico/8/34 tied with the best
score, while the two other SubSegs had an identified organism of only the A/Puerto Rico/8/34 strain as being the
closest match. The organism identified by the NA1 ProSeq was A/Puerto Rico/8/34 because one of the SubSeqs had
a much higher score. This ProSeq supported the same strain identification made in the matrix ProSeq. The
organism identified was A/Puerto Rico/8/34 because two ProSeqs detected only that organism. The correct target
pathogen was detected with filtering while without filtering the target pathogen level of identification would have

11



} else { $i++; } 40} S$chzjoin(",$unam".fst")’
if(!'(-s $ch)) { print "Filename not Found: $ch\n";
. WORDd61B818%0m =(); if(open(INP,"primerhyb. dat") PCi/usd®6/022622

I “béerﬂMg%(ﬁﬁWf Ig‘i&%iﬁﬁsm?eaﬁse {wo o@ﬁ&ﬂé \betre( cTeteEte@MPﬂ@ﬁoiRico/ 8/34 and A/Weiss/43.
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Splitﬁng?% hrﬁ%i) % gla (]o % “% % e% La 1{% '|§ 1f ’?%)‘gel%s}ig%%% l]ﬁj.iu_ce th%](ljve? of é?estéfgftfoﬁﬁj qccurred for the three
of the ﬁ%@ﬁ)_SF@iirn is 'ca,s$lmuamei'igqs Statiple forgyé;:in@maé adoiber/ihseinothers the wrong species
(Camel Hok biSGalikirix j d@@ﬁﬂ (idem%c;tfph vl alc:cur iR twiﬂo't\lﬁ)sgd Clinical samples in Table
2 showeqc.bté% gl?é%gl\g.:%l’xt 1ntc818111{§ﬁ%%ﬁ%{q!5 %%{F ’fﬂpﬁ?ﬁlhog %&g}gg&% identification.
0 pée[a,(rrlir[qpp@t,’nﬁ@t Yulfidlexgirgggies @hentpdn genesit wék ysed for amplification, it was
necessarWE iplexﬁ)(’& Llcidﬂﬁﬁaf hf’!ﬁﬁg to{ren%lvé pHfenifial Blﬁgmg% the specific primers as described in the
push( @ npl i $line);}, ¢l ose(lN(%' 65 chomp npli st;
methos gl Ay R SE elgmagk st S qDER s ek eeglon of
A/PuertofRi¢ory34'tqosan g rrnegyarfiplewqihtis intérferdn<b d@drens I, addition to the problem with biasing for the

reasons é@é&lpew’ogﬂo@ 'a quue"nce"o?li 8 %H% g{egeéﬁ{i ﬁl@ tﬁ?f: r%’ul:t é}t’aé&% l?lt%ing ;ilé:vil;)een r7119de N since

they are %EE%%%&%&%%&&% Vyifi theprigyss. B thee 256 4l v luisg 0BT OBeBopes
constructéd, ‘the'query fof the PrbSeQlwollll faborlak Bcoredt stfti. €( $I | ne=<I NP>) {

$|’Iih95=_ i s/uécg%/llull sroRdtd ha(ﬂ'@ anll in&fgcht%nitontﬁg r.hax}mum level of detail possible

cl oself(fﬁlﬁjm}?l onfpp ‘8§in| S %e _
(species @ﬁaglf)idpﬁe i ébé@\la@Yr?ﬁ paiclg;frys’eq. This identification capability requires minimal input on
the identfty TR bhtRi¥eds nBIBSAdh (R Ridtreablble Fdne cﬁg’m@am@iﬁ&ﬂbﬁw@lﬂ)ailowed complete
automati r;$ vgals St $6 J@Iﬁ Sﬁzx]nF f italtbt 2 &Ji%?lgrr 0 ge" \ O/i%qtm ’d@t{% ; rovide

open(hffﬁe,g PO fiatebaier TGRS intq TP GEEPEIgTy"
relationshjpﬁéqq@@@'ﬁf%@ﬁm PRy, alloving rernovall gt re@oidans s, cdnphidree $fOUE)ent reldibd prototype
sequencethd simHabatibd dlagh PALSRich, THIVaAnGR cﬁgtaisé,t ide. N@I,:tgét ard¥Yedundant and subject
to minima cgrgt?oigxt; whic gong%ntly re%ei\fe p;dated and new sequence information to be used with great
success. Although this has been demonstrated using only the NCBI databases, other databases or custom made ones
could have easily been used, which might improve performance. The algorithm is capable of providing accurate
identifications at all analysis levels for pathogens that are less variable or are represented by highly conserved
ProSeqgs. For more variable or rapidly mutating pathogens, e.g. Influenza A virus, Tasks I and II still provided
accurate detailed identifications, but Task ITI was unable to report fine scale discrimination. The comparison of the
conventionally sequenced Influenza virus gene sequences illustrated that the algorithm is capable of automatically
adjusting for updates in databases. The algorithm demonstrated its capability to properly distinguish hybridizations
on a ProSeq caused by the specified pathogen from those caused by genetically close (near neighbor) strains and did
not make incorrect identifications, eliminating one potential cause of false positives. Filtering the raw hybridization
results served to reduce the computation time, accounted for potential primer interference, and more importantly
reduced potential biasing. This simple integrated algorithm provided sufficient and accurate identification, so that
immediate use of the RPM v.1 or similar resequencing arrays and assay is possible.

Besides demonstrating the success of the CIBSI 2.0 program, the work involved in developing the
algorithm allowed insight into the importance of proper ProSeq selection. The RPM v.1 was the first resequencing
array designed specifically for multiple pathogen detection using database similarity searching and served as a
prototype for this application. It has been demonstrated that a single ProSeq with as few as 100 bp, when designed
correctly, can be sufficient to unambiguously identify an organism. However, it is clearly indicated that several
longer ProSeqs provide better confirmation and more detailed information of a pathogen. The emphasis of the
design to this point has been on capabilities that are generally applicable to any pathogen. Improving on
performance of Task III may require more information about an individual pathogen and may have to be developed
for each specific pathogen or class of pathogens. This information also may be required for the algorithm to identify

which differences between a sample and database entries represent significant mutations. The hierarchal design of
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whil e($j <$#inplist+l) { # _
if(ingei($ianist[$j],"AFFX—TagIQ-EKﬁ44) {$J++;} #

\VOQ@Mndewg$|an|st[$J] "ATTI M) +1) {$i ++;} # PCT/US2006/022622
the dit hvfnﬁllyhﬁﬁi’kfn ! “m@:}';:itoglh({o§>oﬂate a@aTMgﬁag shitd %pggahe anal}ys1s a%éady performed. The use of
sSea

proper! désI,% ed 1es r[geue chg crclarr Frfd[ 9 au}onmeill Eﬁtchqn[agpﬂltyx)‘l yan pr%gq.q.way forward to
evelog@%qqsg}%] 'tHat ca@l}@:swﬂi{njc rmd;'(p%:%)rgadﬂgm(sﬁinuﬂtﬁﬂeblﬁly [wdhijld pr&ﬁcﬁ@rﬁﬁh Qtfhﬂq)lev&&
dlscnn{ﬁiaﬂ#é'lvm@laéégs 1 1)1fo{mat1§§ agtmt !i%a}lL&%tr}\ rec%gp.(,n})n al}t\blogl_? re7lstance§garkers and

pathog %’?I n {1 $t0 eﬁ‘*’é’ﬁﬁ o@aﬁﬁ FLETCS }nfqnnanoggfr@rnmple nqg@nsms for applications
such asg}fﬁenentla} dlaﬁb&amxfm illnegses vt tngip CAJHeRMAL causdiQi. P EERe respiratory illness), tracking of
emergeﬁt@iﬁl) gex%t ﬁgﬂéuonk ?cllci%?al{thrfa}ts @ng }%Meéé %eax} gex}Fgc neighbors in surveillance

urn(\ @
apphca?wp tﬁaﬁk\%bﬁ 1rn$zﬁhqf80 59’938‘]1035 $epseinBetinhs) TheG@onceptmf cagegdrizing and
reportingtdiffe@nirniegrdes $f 1&3nt1ﬁd’aﬁbn de&ﬁhnigfoﬁ halitylof Qﬂgﬂs and set of target sequences is not

limited (o%?eﬁ&n‘% gmcr arrgys ’b% is r%re %engzi}ly) E’Wﬂ%);f’(t H}é([@ tl]at is capable of returning

sequenag éemalrc@ hagng qs%d$$mm[r$]:r]mcq_D$A -ddt3base. As the trend for assays that test for
multiplé pafhogeinsrid @xaked Ctom@ed analﬁ%ﬁ%lg gidn) s eis 0515 b Jo?%ho%[mal for rapid identification

msmmg%%%msff%toﬁwn?Y??%ﬁ%§€§§ﬁ$&§F¥r] $current)+|)) MI=$i ;
=$#{ $nanB} +1; } @ha Sp||t(// $$val3[$ku]) 60
&mme&ms split(//,%%val[$']

1
: FFelée{v)v( IS g?éﬁ%%%%ﬁ?{&? 9] Q]E%f%n %£bg§1?n(9$%§tg£§£¢%€e}d@y@ogs Tl)le “overclinical”
prograng $.F ®hidvilpRgaeyia} rups the other program. “fstorepi” performs the ﬁltermg subsequence

prepara&necﬁﬁ hlﬁ:ﬂgflm%{irﬁgﬁym}[‘%f rﬁgm % %%E %3 {ﬁ? r}lmér]iyb %at$cé(11?a 2 gle

predete%ei ?ﬁst i)ﬁ HO{I%EIFIH % gﬁﬁ%e {o@% N ﬁ*‘@% g)grﬁ}rmyﬂ)e FLAS;S[? quy m¥dbipes’, performs the

taxonon$§ avedPen ThiBprograth ufes fibfubiiiet éﬁlpﬁ‘faathoéengr}supg-ﬁ:omggpl@é Jﬁa@é’eg&mogens for
eachpr [/ US2006/ 022622 for ($i =0; $i <=%$#ma; $
1 (index($nc[$i], $na[$|])+1)) { $nc[$|] - .
tr/ONKycatg/ 5 |f($nc[$|] ne "n" & $nc[$i] ne "N')
overclinigal nt OUT $i+," $mc[$i]\n" if($nci); )

#!/usr/bin/perl
use File::Copy;
my $win= 20
my $debug—
my $nq= _usequ y";
$unam=""
$i=0;
wh11e($1<—$#ARGV) {
if(index($ARGVS$i],"-")+1) {
iT(substr($ARGV[$i], 1) eq "file™) {
$unam—$ARGv[$1+1], $i++;
} e1s1f(substr($ARGv[$1] 1) eq "debug") {
}$debug =$ARGV[$i+1]; $1++

$i++;
} else {
$i++;

1

if(-s $unam) {

it (($1=index($unam,"."))+1) {
$inp=substr($unam, O $1)

} else {
$inp=%Sunam;

$Srmfst=0;

1f('($unam eq join("",$inp,".fst™))) { copy($unam,join(”",$1np,".fst"));
$Srmfst=1;

$time=" /usr/b1n/1t1me

$ftime=join("™,$inp," . tim' ;

unTink $Ft1me
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} 10 $line= oin("", @rt); f?gva!g$1;{]=$line; } o}
QUT) if($nti); 15 i nci open
W(glol(r)iisﬁ/eﬂgwlisméfnp,( " Bf )st ")), $j =0; whi | e($] <$#{ Sramms2ib}/022622
# print "9 $$nama[$1] \n" 20 print OUT "$$nane[ $

T Syuggll;&u A L m,g; %uvaldLgdg] &deb,ug" $j++; } close(QUT);

@L’W 1 $inp2">>$h nfrc2")); $tocj=
@ n,( ZBJagt tméo %ﬁmfﬁg%eﬁﬁﬂ '+inp $inp2 -w 11"

?#) 3 K % f @FBL=0; $] ' <=$#{ $nane} ; $J $J +1)
SY t%lfisnhu:x $gﬁ| ﬁgm : EO%’I%ENE&M&M&&-‘B&@ -]Nnﬁ- "),

Id en 1§¥1@5$ > 3Tt el 2=0: $bco
I«aagl%( §$val$f§1"‘f$%9§d”éﬁ =g NP gioepyy ﬁ?’ebug ~targ 0 >
Qlf$$(/%il b Bip) . fstY)’)l\MNMmf/:s&'t;)e;);J $i\6al [$j]=- triclcl;

JSLritlht
’}m $bcou $ ou+‘§ 4 g‘Ha-\ tr/alal); _
exighcou= $bcou+($$val [$J 1=- triglgl); $I=3%I-cou2;
$cou=$1- $cou $fr=$cou/ $1*100; 45 o a o0 a o
fstdiepirp=) oi n("",$outline,sprintf("%' %' % %
g’ g] $i np, $current, $fr, $cou, $ bcou, $ ));
#'/g%gi i

$1n eF
G‘ds

$t enp; |f($fr>20 && 100*$bcou/($fr*$1)< 25)
25 Kprote =$lﬁn'p =join("", $outlin2, sprintf(" %d4s %. 1f %6g
$detgein" , Scurrent, $fr, $hcou, $1)) $outlin2=$tenmp; } }

%mz?ﬁ@ pr i nt OUT $out| ine; print QUT2 $outlin2;

$ I ose QUT); close(OQUT2); unlink _
Wr“%]%@ $#A'$)g§§, . frc2"); 60 return sub filter { ny
fordinet

1
5@@ 0 e§r{a”e')$¥a' ) -
$unam-$ARGV[$1+1], $i44;
3 e1s1f(substr($ARGv[$1] 1 eq "debug™) {
$debug=3ARGV[$1+1]; $it++;
} elsit(substr($ARGV[$i],1) eq "snp™) {
}$mc1 =$ARGV[$i+1]; $i++:

$it+;
} else {

$i++;

$ch=join("" $unam,” fst");
}E('((§ $ch)) { print "Filename not Found: $ch\n"; exit;}

=
1f(open(INP '‘primerhyb.dat™)) {

wh11e($11ne=<INP>) {

@a=spTlit(" ",$1ine);

$hm1{$a[O]}{$a[3]}{str} =$a[1];

}$hm1{$a[0]}{$a[3]}{beg} =$a[2];

c1ose(INP)
h—Jo1n( h y$unam, " . fst");
system(' /b1n/1s $ch > F11st")
open(INP,"flist™);
@mast—<INP>
close(INP);
unlink "f11st"
chomp @mast:
$search="> ";
$Input="chipltile.fasta";
open(INP, $Input) || d1e,
@1np11st—(),
while($Tine=<INP>) { $1ine=~ tr/\cv/ /; push(@inplist,$1ine);}
c1ose(INP),
chomp @inplist;
Q@inchip= F11terparse(\@1np11st),
for $Input (@mast) {
print pars1ng $Input\n" if($debug);
$output= Jo1n('",">",substr($Input 0,-4),"bl.blai"):
$outpu2=join("","> ",substr($1nput 0,-4),"b2.blai");
open (INP, $Input)
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ny $olist=""; ny S$oli 32:"";$65 }‘_or($j m=0;
$j me=$#{ $nane}; $jm+) { ny Stnolist="";
W$Jt2mt¢l'1i3$1{3;" "; }i f (i ndex($$nane[ $I nj, " AFFX- Tagl IQX?FNS)OB&/pzzﬁzz
{$$val [$jnf="";} if(index($Sname[$jni," " ATTIM) +1)
i 1P ;! ',@_hi$l’ S tlff”" w1 f (1 ndex($$nane[ $j nj , "ATNAC") +1)
e

PS)
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%j‘ 5(2 /£~ K ml)$ny $F§m;1at O)'I)-
j -1);
C$®1f1%te‘§cﬂ$$3—${ & myé)hfjr{?%qigé@ key (keys

Sﬁ $ $h $nkey} {$skey}{str}); if($len>2) {
op%egaw gt%mjg{énk?yﬁ%kgﬁ{beg} 1; $end= $beg+$l en; 10

pr jolisdse) {Send=$#use;} for($j =$beg; $j <$end;
}dgt& {’ $use[$1]- N'; } } } o} 15 for (%) =0; $f:ﬁ5#use;
ex1$++) ($use| $J] eq "N)) ; 'push(@use,"1");

4

sub @ﬁg el se { push(@wuse "0" } ny $pri=0; 20
$3 nurm)at >%} for($ -0;$ <=$#use; $j ++) { #
my |@ﬁ1éWSe[$ 1= 1 && $nuse[ $] +1]==1) { if(Snuse[$j]==I)

t =substr ($$val [ $j n], $J,$WI n); 25 ny
wh11e2%< gwg[éﬂé}c fﬁ%@px-?%%%{“ﬂ %@éf %94-2\/“&2 $k++) {

ATYRRL )] $J +5 }f $score>4) { 30 ny
11%5113@%&%?15% ﬁ,g; \XFQ {) Ff({$psobe>$vv| n) {
thﬂ@(ﬁmeenefw'b'be&mﬂwo; eﬁ.%emsf}))){) $k++; $len++; 35
%ﬁs&{e $score+$nuse[$k] $zscore $score } else {

i 1 f e + n ‘ls ” robe

wh of >, A8& zscor e>3 ) { $k++; $l en++;
$§ore%cﬁ%§?gs [$kf /97 45

} é#mﬁ?Z'S'CM@mmlmsv[s‘Elmﬁpr obe] +$nuse[ $k]; $l en--;
SIrSISMRA- 1; i f ($nuse[ $j 1] ==1 &

Q ée[$J 1-1] +$nuse[$J | - 2] +$nuse[ $j | - 31+$nuse[ $j | -

Sy e

} else
$j= $J+1

return(\@name,\@val);

sub frecdet {
my ($mci,$inp,Shmi, $nam3, $val3, $name, $val) =@_;
my Soutput= Jo1n(" "> ,$1n frc' PH
1f($mc1§ { open(OUT Jo1n("' s $1np," Bf1™); }
for($j=0;$ <—$#{$name} $3 $J+1) {
$1—1ndex( $namel$i7,": 3
$current-substr($%name[$J] 1,81-1);
if(! (index($current, "AFFx )+1)) {
print ouTt "$current\n if($mci);
for($i=0;%1<=$#{$nam3}; $i=$7+1) {
}1f((1ndex($$nam3[$1] $current)+1)) {$ku=$i; $i=$#{$nam3}+1; }

@ma=split(//,$$val3[$kul);
@mc=split(//, $$va1[$%]),
] 1 1ndex($$name[$3],”:") -1);

$mkey-substr($$name[

if( exists ${$hm1}{$m

for $skey (keys A{${$hm1}{$mkey}} ) {
$}%n 1eng§h(${$hm1}{$mkey}{$skey}{str}),
if($len>2

$beg= ${$hm1}{$mkey}{$skey}{beg} 1;
$end=$%b

1f($end>g#mc) {$end $#use;}
}for($3m-$beg 1 $im<$end; $jmr+) { $mc[$ijm]l="N"; I

h
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50 }$jl--; $len--; while($nuse[$jl1]<1) { $jI--;
$len--; if($nuse[$jl]==1 &&
W@ 3vassq1$} 1- 1] +$nuse[ $j | - 2] +$nuse[ $j | - 3] +$nus eP@i/U82085022622
41) <1) { }$jl--; $len--; }
P ‘;@ W epi,rﬁ”uh I‘r($$val [ $ ni $j,%len); 60 if( Scurrent
forgﬁ_ }{/ ) { if($len>100) { S$pri ++:
e EW( 12&&m zmnmno & mct aCTGAI{11}/) {

—ldgﬁj(G/Ca llst,,$ [$m "\ n" 65} el se {
31!; $Yg§][ §T+§Eu %_,%An#(ﬁﬁc mol i s2=j oi n("") $t ol i s2
$Snanme $current, \n); & =$k-1;
}} el si f($| en>30) { 70 if( $score/ $len >=

gﬁgﬁﬁgn 30)/(70.))) { S$pri++ 17 WO
CT/ US2006/ 022622 .< ... $current =-m[ct
} aCTGA] {11}/) { $trmI|st— oin"" { ~(

3
& ane $J , . .83, \'n ,Scurrent, \n); }
f}?iﬁgré@& mnﬁl s'g: 0i n( $t mol i s2, $$nams[$J m 51} ],

open$qJUT yeimSelpr e‘fﬁﬂp \ﬁfat 7} 8] =$k- 1; } elsif(sl en>20) {

ﬁm ;&){géﬁgﬁiﬁlf-{ 95) { 10 $pri++; $tnolis2=J"oin (

L8, \n $current, \n );

p$i$FE,, f {‘15}$J $k($vvnn1) 20
$5}l]§ j|6r| I;e%f%l’lstjom( , $ol i st $trr~ilnl~flst~$l 0 b
i'$2=0i n( )$0I|32 $tnol i s2); 25} elsif($pri>0) {

C1‘$©[¢L§t)+1 oin("",%olist,$tmolist); ny

n" $tm)li52;'f $all]=-
832@815&5&& "{>Il$}1/n)3 {fr)GD')I), ( ]
%EIOQB 01 StagieDh ("’ "((ist,$tnolis2) } ' } } return
Soutl QéJust $oI|32) } 35

$outlin2= "$In ut\n";

for($j=0;5%]j <—$#{$name} $J $3+1) {
$1= 1ndex( $name[$3 :
$current~substr($%name[$J] 1;
$cou=0; $cou2=0; S$bcou=0; $1 1ength($$va1[$]]),
$cou= $$va1[$3]—~ tr/n/n/,
$cou2=$Svall$jl=~ tr/N/N/;
$bcou=$$val[$jl=~ tr/c/c/;
$bcou=$bcou+($$val[$]]=~ tr/t/t/),
$bcou=$bcou+($$val[$1]l=~ tr/asa/);
$bcou=$hcou+($$vall$il=~ tr/9/9/);
$1=%$1-cou?;
$cou=%$1-%$cou;

$Ffr=%$cou/$1*100;

gtempiqggn("" ,Soutline, sprintf("%s %s %f %g %9 %g\n",$inp, $current,$fr,$cou,$
cou, ;
$out1ine=$temp;
iF($fr>20 && 100*$bcou/($fr*$1)< 25) {
$temp—301n("' $outlinz, sqr1ntf(“ %14s %5.1f %6g
%6g\n", $current, $fr, $bcou, $1));
$outlin2= $temp,

}

print OUT $outline;

print ouT2 $outlin2;
close(OUT);

c1ose(0UT2),

untink join("",$inp,".frc2™);
return;

sub filter {

my ($win,$probe, $hmi, $name $val) =

my $olist=" ; my $ol is2=

for($jm=0; $Jm<_$#{$name} $3m++) {
my $tmolist=" "y omy $tmo1152—""'
if(index($$name[$m], "AFFX-TagIQ-EX")+1) {$$va1[$3m]— i3
if(index($Sname[$3m], "ATTIM")+1) {$$vall$im]="";}
1f(1ndex($$name[$]m],“ATNAC")+1) {$$va1[$jm]—",}
my @nuse=();
$$va1[$3m]—~ tr/CTAGn/ctagN/;
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runbl ast #!/usr/bin/pert 40 # -*- perl -* # perl

script to handle filtering originally inplenented in
wWOoAWA/IBEBE and carry out blastall # Created 7PCRAURDD6/022622

- For Xserve cluster so execution of 45 # bl ast search

T L B ﬁc@% queue use File::Copy; { 50
%%é‘ f@gfn( 1t$0 '$debug 0; ny $noque=l; ny

1g(se'y€€|'4'h5ﬂ($/$h mﬁﬁsﬂﬂfﬂ)ﬁ1$‘ll1’d'pﬂ([$l$l¥arﬂe¢@j’}ﬂ]0f’l{'$€_f|_ﬁt chlr epi /"

exists ${$hmi}{$m

’ 1@n§éy (w&,{ﬁrfﬁw T}i?’ﬁgn}%gngj | e, $i nsge, $out sge, $er

r i é QM>?E0 ,
STRYT AL b{%ﬁﬁﬁ{w}dﬂa $cndfi $err;

10 $ iN§ e 3" *} eddegpygant sge"; ' # Extract the conmand
|T°ﬁé($§|3t5h>@n§3<f$@nd;t$h+~s) $c$uspt$31]heq"onps to be passed to

0 bl ast al I ny %par ane();
}$crmlbl ast = /commn/ bi n/ bl astal 1" $par an{ e} =" 0. 0001"
15 Eﬂ#@sm SLSL) {\\qum gl )\\Q\ " 65
seg1); $pamarfn}="1"
}$par arr{ ShfCnpise: ﬁ%n{ b} =" 750"; 70
20 /commn/ dat a/ nt" ny $php=0; 18 WO
g §06/022622 is.fs Ise it ny $win=0;
$h£ +]{I]__5l
Hine] "-inp )+ $1 nput =$ARGV[ $i +1] ;
25 $ﬁ]¥+ Er J s%“fbs mtm@wmm - debug”) +1) {
g $i +1] $i++; } elsif (index($SARGV[Si],
-fgp@ $a}11n<<$mcﬁmymw®++f (i stex é-BARG: $ihusd] sy, ) +1 11

# Cf]"dexﬁ):uqr)ent SN 1)Del s f
30 mgj i $A e ?2]+1) { |f(substr($ARG\/[$|] 1) eq
+ RGV[ $i +2] eq
$ "W\ SA $i +1j
p%ﬁ% I en g@@%%ﬁ%/ﬁz% J4§ {:2 } el se{ oAy
35 ﬁﬁ[@abstoréﬁ@m%ﬂj D}=join("","\\\"", $SARGV[ $i +1]
St ore) L6l se {20
} panm{su%strwmc,v[ $.] 1) }=$ARGV] $i +11; $i ++; }
5Co 2 h
40 fi fé’;ﬁg‘;;ﬁ %fﬁ m,&akﬁkf ng%&gj-[+e)pl{ﬂ\ilzscx\:lﬂg—$zslcrc]>egt$nuse[$J1] i}

wh11e($score $1 4&&
s $1en+{, en>. $zscore>3 ) {
$score=$score+$nuse[$k]:
45 $zscore=$zscore-$nuse[$k- -$probe]+$nuse[$k];

$len--; $j1=$j+$1en-1;
4D<1 1EC$nuse[$J1] =1 && ($nuse[$j1‘1]+$nuse[$j1-2]+$nuse[$j1—3]+$nuse[$j1_

50 $31--; $len--;

W211e($ng%e[$31]<1) {
n.__
5 4])<D) }f($nuse[$31] =1 && ($nuse[$j1-1]+$nuse[$j1-2]+$nu53[$j1_3]+$nuse[$j1_

$i1--; $len--;
% bstr($$
current substr($$vall[$jm],$j,$Ten);
60 if( $current =~ 7
T To0 T m/[ctgaCTGAl 7}/ ) 1§
$$E%++
i score>80 &&"§current =~ m/[ct aCTGA]{ll}/)
5 }$§Tgl1%t-301n( y $tmolist, $$name%$]m] 33, \n y$current, "\n");
$tmo1152=Jo1n("”,$tmo1152,$$name[$jm], 2", %3,"\n", $current,"\n") ;
$j=5k-1:
7 } 1c31(s%f($1e%:?0) {
i sco = - *
A e re/dlen >= (.95-.25%($1en-30)/(70.))) {

17



i f($noque) { $infil E—j Oi n( , $lnput,".blai" Soutfile=
oin"" j , $l nput , ". bl ao' ) $cnmd="$cndbl ast -p

Wblzammsm $| nfile -o $outf| | e" 30 for $rrkey PRENS2006/022622
Y%par am " }$cmd=join("", $cnd, " -", $nkey, "

(8 I P N nd 35 ent $C }
- er fgafpgé@cm% %%ﬁwrre% —Nf$;‘zgﬁggi fgj" %fs ﬁn%cyrren)c/e'\n")
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eex F versions of fi
Pepor Ft %%ér}wﬁ'é':ﬁmq%csz $$W@ﬂ$]m;l$l'ﬁp&i,,”\n'emcl!n)rent "\n");
unI i n}g_manrfl le; ' 40 unI i nk _

rcdlr $Input .blao"); # files for Dbl ast

= 4=0i n(" $trrpdi r, $l nput,".itrrp");
utf$ r'€++-'§tij/o1len>— %9 ‘gt mpdi r, $I nput, ".otnp"); unlink
($i nf 1:I aldunl(é) ‘$tr4:81#2 ﬂ&hm[ﬁm b:a't ¢, "YHeURUrrent,"\n");
$i ns 'cqi sge- , $i nput) ; opendl r (DR, $tm
di r}$sas ' cgl sge-" $lnput); @ies=grep {
/$a#$j}-$ﬁ'e(ewm-rlQDl R); 50 unlink ($tnpdir.$_) for
(@iles) closedi r(DIR); $insge=join("",$tm$tnp ,
$i} ns9e) S$idsge=,join(~, ",$insge,"id"); # check for
rror in parameters list 55 # _
yerrordie($errfile, $err, $php) if ($err); if(!( -s
Gpm(>1)${srcd|r $l nput,” bl ai ))) { _ _
gﬁ o $$‘c0@tmo1$$1®put .blai"” oin "" exit; ) J C
ei§11f(%§1 0§1 g?ﬁ $t"tﬂ1é%)2)) } 60 # create i nput bl ast
e, bokanegi;r, $lnput, " . blai "), Sinfile);
"1¥§ T ?HﬁCsi\n oﬁtmpdnﬂibl e par amet er s to Basic command
%ﬁg‘; ggfml ‘$crdbl ast -p blastn -i
$ nf Ie -o $out fi I’e or $nkey (keys Ypar am) {
} }$cnd=j oi n(", $cmd, " - $nk|e " d } oL, dpflr angﬁg:(:%/;;)
@AY # .addi tional code require 0g
}retﬁelgﬁﬁ?ggv\m quinig;S 't hr ough sge 70 open (ouT, ">$insge")
or errordie($errfile,"Failed to wite batch queue

runb354d Pt\n $insge\n”, $php); 19 WO 2006/ 138182

PCT/ US2006/ 022622 pA b~ ffsiil Ysr' bi'n. ~ ~ ~
A ”P‘ffé’ﬁl? Rl print OUT systerr(\ $emd ", n"; print OUT
pen(QJT \">$i dsge\"); \n" print OUT "print QJT

# pekT \5$El‘;lkl{ ﬁ(ﬂBahcﬁ}e\ FiltkPing &*1Bﬁﬁﬁﬁy%1en@n9§ae MVA REPI and

carr
# Cr §e?)?§5a005 - For Xserve cluster so execution of
z blast search done through SGE job queue

#
use File::Copy;

$user= get1og1n()
my $debug=0;
my $noque=1;
my $srcdir=".
my $tmpdyr=' /common/scratch/rep1/"

my
@in, $eltime, $Input, $infile, Soutfile,$ins e, $outsge, Serrsge,
$cmdw $cmda $cmdo $emd, $cmdb $cmdf1 $erg ge,$ ge, $1dsge, Scnde, Scndf
zEgVESGE ROﬁT} /comgo?/sge"'
Xtract tne command 1ine options for thi

ph o EXtrac p or this script the ones to be passed to
my % aram-()

$cmdblast=’ /common/b1n/b1asta11"

%param%e%—"o 0(0

param F o1n " l mwn , "m DII , m 11} 11m ; ;

$param{w}_q7’ \\\ AN

$param{m}—

$paramir}="

$param{q }—” 1“

$param{b} "750"

$param{d}= ”/common/data/nt

my $php=0;
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($sec, $m n, $hour, $day, $nont h, $year, $dweek$dyear, $dsave

)=l ocal tinme(tine); .
Woewhtssl\sm refer to bl ao f| le for
start ", $hour, , $m n"" | $sec);

$el time= join( sunmary of

raw bl ast r eewiusSsi06/022622

10

T iy K5 Mmg@mﬂm@f@'j‘*bl n/ dar wi n/ gsub -sync y -o $tnpdir -e

@spllt( , $i);

wityelsr -s  /usr/ bin/ perl $| nsge'
$|nsge , $id);
h% balel ut sge=l oi n( I NS¢ _
! e% $mi$\[/ GO’H 998 ¢ - € , $id); 15 unI I nk

$i++;

END

o? M $1$d'ér3de$mjmlﬂ gyear $dweek, $dyear, $Sdsave
%ﬁd ZAIR'G

nogmﬁygr FC1H
(i dex(

r $Aﬁ ﬁéﬁ? }/[5&1& $ am )
b

S$ePays, $infil e, Sout

S w (@R
LEBL L RSARRISPOE) o @

. $“(R$

L
$1‘Fﬂ; eopen3(5l grpl nt

pridbpaeg@inim esivabli, p‘ﬁ'rplut ﬁ%ena_

farini ngs; use

1F(§
i it

>$f|Ie) or die'

$)srcd| r, $l nput,
e{subptltt($ammi/[$tll bi}=jbil h @9 ! \\\Uﬂ&hﬁ&ﬂ/mnnﬁ M\

file, $err, $php);
\J‘Blélci(fwlz&@%fllg?{}%ée $§,§,1r]({$$1ﬁﬁeer$grrp$php) =C
NP "ERROR: \n $err";

USG

n("", seltinme,’

Oi
% Li@l"ﬁkl iHmH&($L£@/[§P—E1@l,JIY"B-Ql)t,h§1++,

.blao")) #

cl e
SRS oo 1} Ak

‘can\'t open file error
exit; } 40
* 45 use strict;

i T E e SRS

put,’ ;l?ga&ho vvh| | e( $i <=$#ARGV)

{
- ybstr ($ARGV[ $i ], 1)
f°é mikeyn gkay s{ /pﬁum}argrﬂska%%g +1c1 Lﬁfﬁ

S1SUbSERY SARGI

# Rul$d:6hht@|E$ARC’V[ $i+l];
m"icaldg

$|-++

65 } }

60 Suset ar suc=$ARGV[ $i +1] ;

,'1), Searandoikeg)y); { .
iy }earéal Si f(gu)bst r($ARGV[ $i ], 1)

$i ++; }

tet haﬁ%ssof Lequ1red 'files and remove preexisting versions of files

# f11es for final report
my $errf11e—go1n("",$srcd1r $Input,”
unlink Serrfile;
unlink join("", $srcd1r $Input,"”.blao™);

# files for blast command
$infile = joinC"", $tmpdir, $Input,”.itmp"):
$outfile ="join("",
unlink ($infile, $outfi e);

# files for batch queue
$insge=join("" "cgisge-", $Input);
opendir (DIR $tmpd1r)

$a—%o1n( , cg1sge—" $Input)
@fi es grep { /$a/ } readdi r(DIR),
unTink ($tmpdir.$_) for (@fiTes);

c1osed1r(DIR),
$insge=join("", $tmpdir, $1nsge),
$idsge=join("." $1nsge, id");

# check for error in parameters list

# errord1e($errf11e $err,$php) if ($err);

.err");

$tm d1r $Input L otmp"),

F(I(C =s join("",$srcdir, $Input,"” b1a1"))) {

copy(301n("',$srcd1r $Input " b1a1")
exit;

# create input blast file

# join
names
$cmd="$cmdblast -p
for $mkey Ckeys /param) {
$cmd=join("", $cmd, "

# Run command

# additional code required to
open (OUT,

script\n $1nsge\n" $php);

19

Jo1n("",$srcdir,$Input,".b1ao"));

py(%o1nC" s$srcdir, $Input,” -blai™), $infile);
ist of variable parameters to Bas1c command with input- output file

blastn -i $infile -o $outfile”:
y $mkey, " ", $param{$mkey});

generate resu1ts working through sge
">$insge™ or errordie($errfile,"

Failed to write batch queue
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ny $chi ppat ho="chi plpathogengroups"; open

(1 NP, $chi ppat ho) or die "Failed to open input file
wéchisppsitsho\ n" 0/40at ho= Q; my $line; 70 PCT/US2006/022622

vvh|Ie($I|ne <I NP>) $line=- tr/\cM /; 20 WO

"""" @ ¥al ﬁ if i S /022622 c -HC he ny @=split(
Bm Iéuﬂa‘ﬁ)gyﬁ @g% bi<=$#a;$i++) { My @
oyl o 15sgax"><sc fi:0i n("", $b[ 1],

ﬂ%gﬁo%ﬁ%@%m@? %?ﬁgf)ﬂz] \n"io cl ose(l NP)

(&ehl,tf)rpatMErI%lﬁg,eﬁmSntHWh%rﬁd ©BRe e NRa$E1L18
res%t gm "éumr@rw reqUABEN e e oy th \en%ttlf«]f%(ﬁg’ii’

4 Jdﬁm%ﬁﬁﬂ O $if§)m§rymp(i$l i ne$tmpg|1pl?) {

/usnfaflbnm/&ref
BLIC ¢ .$?.> 151 ¢reSp £21.for(ny $-i=1; $i <=$#a; $i ++) { 20
ﬁ%sg pﬂ(é ﬁnsgﬁag VEjd%’rry $c =join( ,$b[17, 11 ,
Uﬁﬂha me}=$b[ 0] ; $tenpt ar =I

ot g
3’%@1 Hﬂh !$§ ear, JowRek, s fychusatsav )t o &l t1 :
$§§% 1 % %ﬁ? gqqﬂ'%g o3h %ﬂ'ﬁt $¥ﬂé’ve néﬁeq,ngh d;t%eétme)

odm’m&)na } elsif(!$usetarsuc && $tenptar
;)"Vg@ thitley mvé""l,ﬁﬁ*cgﬁédnman YetTad'n ; Sunam but not

‘Eﬁﬁéﬁ@ef%%% 19

pat 0="chi pi t axexenp Wtfﬂe)’%axexen”pt— ;
’ﬁg nL‘zEl’ @éﬁﬁﬂa%bpwmﬁr)"m{t 3®UV£I|JES|( 311?151@9627‘1!@?) ! {
= ine; ny split i ne
$rm£éi%ntfﬁa[@r B&Eiﬁ 40 close(INP); } else {
} prlnt “No $ch| ppatho flle\n"; 45 ny
ex1@rast =(join("""',$%unam". blao")); ny
$dbh= openconnectl on O; for ny $input (@uast) { ny @=

sub {/ st r($l nput 0,-5)); ny $Sinput=%a[ $#a] ;
ggcm $$¥%§§§3

0 $si t
p?$$t alNge'tE{zw hpmg’ig.l ?t@%{i\ "3 d}egg‘%)le error file
118t arget{$sznput}{1}{nane)— unknown"

dbparse

#'/usr/b1n/per1
# -%- per] -*-

use strict;
use warnings;
use DBI;
my $usetarsuc—l
my $bound=1e-6;
my $debug=0;
my %unam—'"'
i
wh11e($1<—$#ARGv) {
1F(1ndex($ARGv[$1] "-"y+1) i
F(substr($ARGV[$1] 1) eq "inp"™) {
}$uqam¥%ARgv[$E§1J, $i4+;
elsit(substr($ARGV[$i], 1 " "
}$d$bu%($AgGv[%%+1],[§11+ ) eq "debug™) {
elsit(substr($ARGV[$i], 1 " "
$usetarsuc—$ARGv[$1£1]? $3+$? targ™) {

$i4+;
} else {
$i++;

Qgeﬁc?}ﬁgaghﬁ—"ch1 1§athogengroups
chippatho) or die "Failed t ",
whi %patho=(); my $1ine; ed to open input file $chippatho\n";
ile($Tine=<INpP>) {
$Tine=~ tr/\cM/ /:

20
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print "parsing $lnput \n" if($debug); 55
outfilter(substr($lnput,O,-5), $Sl nput, ny

welosiisasa Ypat ho, \ % ar get , \ % axexenpt, $hound) PCT/US2006/022622
closeconnectlon($dbh)' exit; 60 sub outfilter { wuse

sl s
y @ gﬁpqg EES QRLH $el time, $pat ho, $t ar get, $t axexenpt, $hou

= ){ry%ha() 65 ny %W i ac=() ;
p'l:P“E( $'I mm%ﬂ), ,rd,g ), nmy $output=oin nmy %rcl i

FETion
3EE a%o&}lq%@queam&uzﬂ}u nput,".frc')) ) {
$line=<INP>) { 70 $line=- tr/\cM chonp $line;
dos g) 2006/ 138182 PCT/ US2006/ 022622
chidrsital Hhbdner ) 8l 2),
open Nggcmm?gﬁog}] ]}n§ ﬁ;g} £8hH to ogen input file $chippatho\n";
] i st{%a[ 1 en} =%a[ 5] cl ose(I NP unl i nk
Wﬁ/g?ﬁ?}é@dm@ gnlink "flisterr"”; ( )i
Sgw =to\e/' 7; $l nput , "b?. bl ai ", $i nput,". blai");
chomy s f?f&..(l $t|2$ $ch>f|ist) >& flisterr");
for 5 A1l E’1<| Ska 756 1)) Ly @rast =<INP>; 15 cl ose(INP);
—spﬂ(lt('rl i, 81 [$‘])UH|J. "flisterr" chomp @mast; ny
% %gi"gﬁ%ﬂ)% gﬁ@ﬁ @ﬁast) { prlnt "Files for $Input
dex(&&hztm }a[o‘]om)rry $lnp (@mast) { open (I NP,
} $I np) ; V\/n|Ie($I|ne <INP>) { $line=7 tr/\cM /; 25

£ l{%l;lg R |I.§£ }close(INP), cho @ npl i st;
i ($§§t g $ mp% abt—' 1ha1catM|theg($J Mﬁuﬁqﬁ%bbl’rgtl)s{
} elsffa!higestp &Cﬁtt r%?" >> a‘

N pr$ﬁke9a‘éeu6§‘i‘rcg% [?r il n%)e%)%l %Sﬁlng\n ’
closke8iNp3} | )-1); 35 ny @s=split( ,$inplist[$]
aslh;@mphuqh@(bltax@g[m}:‘j ny $rmkey O $mkey=$b[ 2
1f($‘§:ﬁﬁe‘gé%p%q?ch1pp§kﬁ05) #0 ny Stenmp=""
while($Tine=<InNP>) {

$1ine=~ tr/\cv/ /;

chomp $1ine;

my @a=split(" ",$1ine);
$taxexempt{$a[0]} $alll;

}

close(INP);

} else { .
print "No $chippatho file\n";

); ny
]

my @mast=(join("",$unam,”. blao"));

my $dbh-openconnect1on()

for my $Input (@mast) {

my @a= split("/", substr($Input 0,-5));

my $SInput—$a[$#a

1F(' exists $tar et{$SInput})
$target{$51nput%{1}{tax1d}——99
$target{$sInput}{l}{name}=" unknown” ;

}

print_"parsing $Input \n" if($debug);

outfilter(substr($Input,0,-5),$SInput, my
$§1t1me ,\%patho,\¥%target, \Ataxexempt $bound) ;

closeconnection($dbh);

exit;
sub outf11ter {

use strict;

my éﬁlnggt $SInput,$e1time,$patho,$target,$taxexempt,$bound) = @_;
my %ha=

my %iha=Q);

my %liac=Q);

my $Out?ut =join("",">",$Input,".rdb");
my %frclist=(; m $1 ine;

iT(open(INP, Jo1n( " $Input,”.frc™)) ) {
wh11e($11ne—<INP>) 1{

$1ine=~ tr/\cM/ /;

chomp $1ine;
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$tenp2=$tenp; while($j <$#inplist+l && )
{T%/i nde)rr?$i nplist[$j],$sear)+1) ) { Sinplist[$1]=-

wonrndcas8istor (Sinpliist[$j]) { 45 }s/ A s+ /; spPCsAHESL(05/022622

s/\s+/ /g; S$temp2=join("",$temp,$inplist[$j])’
1) 50 $tenp=- tr/catgN CATGn/;
WF ‘&}%ﬁﬁfﬂﬁv%ﬁgﬁ:?? $ten”p } el se { } $J++,. 55 }

ﬁ Fa at tﬁa,[B blao ", $i nput,". bl ao");
Lﬁg iﬁ% |n: g>fllst) >& flisterr");
}0 en( I% 3 T, b @mst=<INP>: ¢l ose(l NP):
CME(W) fllst unl i nk "flisterr"; chonp @mast; 65
un-@nﬂp-lﬁ () form $In  oppen(l NP, $I np) mast) {
unWhnIkl '&(1% taie=<I NP>) { $line=w tr/\cM /; 70
I$IIEZtUt$'Ih7nIe1)a1 2,31WDt200ﬁéi58182
? Do S11Sf) p&[fNistechnp @nplist: $=0; 5
m wIma Tnplist) { ny D
cf $ubstr($| np|ISt[$J] O, i ndex( $i np|ISt[$J] )?,
ﬁﬁ erp( $|an|st[$J]) ny @=split(" $a[0]),
10 $rmkey= $b[2] i f($#b>1);
ﬁ§ )|,t(/\I/ $a ]gl y $skey= $terrp[$#terrp]
&ﬁ% it Fifeagios- Sy ot (fonua( Safed} i gi \ p* ) +1)
o en( p S1[1] $l i ne $ten'p[3] $skey=$ i; 20
<£lN ei(($skey ")) +1) {
%ﬁgﬁ ey, 0, $| } } chonp $skey;
}$ha$ }{$nn ey} {" $skey }1ine}=$line;
C$F|%1 $ﬁikey}{$rmkey}{ $skey"}{scor}=$a[ll];

chomp @inplist:
my $j=0;
ﬁ $sear="s> "
W 11e($3<—$#1n?11st
if(index($inp ist[$j1,">")+1) {
my $mkey—substr($1np11st[$J] 1,index($inpTist[$j],":™)-1);
my @a=split(" " $1np11st[ J])

my @b—sp11t(" ",%al01);

my $mnke

gmnkey-$g[2] 1f($#b>1);
4

mi $temp="";

my $temp2= $temp,

while($j<$#inplist+l && ! (index($inp1ist[$3], $sear)+1) ) {
$1np11st[$ 1=~ tr/\cM/ /:
for ($1np11st[$3]) {
}S/A\S+//, s/\s+$//; s/\s+/ /g;

gtempZ =join("", $temp, $inplist[$51);
JH+;
}$temp—$temp2

$temp=~ tr/catgN/CATGn/;
$1ha{$mkey}{$mnkey} $temp;
} else {
) $j++;

$ch=join("",$Input,"b?.blao " »$Input,".blao");
system(“(/b1n/1s $ch > flist) >& f11sterr"),
open(INP,"flist™);
@mast=<INP>;
close(INP);
unlink "f11st
unlink ' f11sterr
chom? @mast;
@1np ist= (),
for my $Inp (@mast) {
ﬁen(INP , $Inp);
while($Tine=<INP>) {
$Tine=~ tr/\cM/ /;
}push(@1np11st y$1ine);

22



$ha{ $nkey} {$mkey} {" gstey" % % ey?l }$;;$a[ ﬁg] ; 25
$mmk "$skey"}{gi}= ;
ngg%ﬁg;lg%}si r ?gl ﬁg\% gSnkey}{$mkey} , (%a[6]-1), ($a§37/]l}s$mb,622622
Brgesdbie 0 S
" -Bafil7; $a a = ; =
PET C%émﬁ?’%m}‘%\v AN. $al 3] $aj 2] - $al 3]

{@Mey},{&mkey}i $ske/h¥ %{?ut}—J oi n(" @): 35}
(keys %ha
5 ZQ;E@EW i%gmélﬁd_@yﬂwnmdgx@{ 9{1,5?9%@ ek, 8year,$dsav
Ga= o) mmmr{mo t 'keys
Z%@E 1%0 foreach $I ine (sort keys
10 .ﬁ@i 1?(@@9 i) |

IBasaday}{ $! i ne g|}<O) {
wl ég@F mﬂ@fﬁimp]l‘iloy%jgt abas}e{ entry"; } else { 45
?m T ow $ha{ $nkey} {$mmkey} { I i ne}{gl }) if(! exists
15 Gin liié}')g1\l'})+}l) ff(1) { for ny $giid (@ow) { 50
axfrorrgl($g||d) if( $taxid >-i ) { ny
par ent s( $t axi d) ;
inFG(f(MK;Eﬁ@)O@M§RQ}Q888'4)Jr]))"'l)ﬂ)SkéyﬂWbstl‘(Siskey 0,%$i); }

20 /.1, substr($ch,1,-1)); 55 ny $comname= ]
ﬂfﬁ@mﬁw% nléé‘yqﬂmg;d H@”{egommg/ dat a/ nt -S $giid -
$mkey bep/l}u{ Godapdme); shift @
25 gﬁi '{ $'5k %%%i $3[201$ )~ p commane); ny

bstr‘G$ Ga'}t axnam@?[ébi ](%a[@ﬁ'r? 6?-@8%

5@, _$E %ﬁg'%k;g{%gf: d}=-2; } else { 65 # print "no tax

fago]-ga[Bgi fail 21 $lsh L§g3d}—-1hbdatabase
* (D ]=g Eﬁ%ﬁﬁ%\rgm@&] 7ogﬁse HBI:l use

/ 182 PCT/ US2006/ 022622
w%ﬁd&sﬁey }}e/\ll)thOOG %38' 8$se%‘1‘)on =Q ' $seqio

mhlle((ny $seqgl =$se
fore E ream ;ByTI (] @O}M-)> | bet () ne
my %;ﬁaﬁlégﬁﬁl %‘é g?da $?1 }é’tehéﬁyg I,W@Flgr@aea@ dsave);

foreach my $mnkey (sort keys %{$ha{Smkey}1) {
40 foreach $1ine (sort keys %{$ha{$mke }{$mnkey}}) {
1f($ha{$mkey}{$mnkey}{$11ne}{g1}<0¥
) 1%ac{%11ne}-”—1 No database entry";
else

}pUSh(@1°W,$ha{$mkey}{$mnkey}{$11HE}{91}) if(! exists $1iac{$linel);
}

}
if(L) {
for my $giid (@low) {
50 my $taxid= taxfromgi($giid);
if( $taxid >-1 ) {
my $ch = taxparents ($taxid);
1f('(1ndex($ch, y 28384, ")+1)) {
my Ga=split(/,/, substr($ch 1,-1));
55 my $comname=" /common/b1n/fastacmd -d /common/data/nt —s $g11d -L 0,37;
@a= spTit(" ",$comname); shift @a; $comname=join(" ",
Qa=s B11t(" " $comname)
my @ sp11t(",",$a[0]),
$comname= $ $b[0];
60 $11?c{$ iid}= Jo1n( ,$taxid,taxname($tax1d),$comname,$ch);

$Tac{$giid}=-2;

} else {
65 # print "no tax for gi $giid\n";
$1iac{$giid}="-1"No database entry";

3

W

45

}
} else {
70 use Bio::Seq;
use Bio::DB::GenBank:
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my $spe=$se 1->species Q my $ch=join(";
", $spe->classification Q; if(! (index($ch,
woOantei1B81s2 al ")+1)) { 10 ny @s=split(";", $segPCRAEM®6/022622
Q) ny @=split(" " $a 0 ny $comane= $b[0]; nyy
e 'f RS i _taxi $liac{3$line}=oi n(
%é%q@j%ga‘gwﬁ?b rﬂ(éq Q , $comane); 15 }el sef
ﬁqna $ -ﬁgét--siream}_by} 1d2[@.ﬂ§>w]f) r $line (@ovv) {

5 _> '$|1?>ﬁ‘-e¥29({2)} {$I iac{$line}="-1"No
mary é( b (OUT, $Qutput); my
$1ye$ﬁ uecﬁda) mont h, $y
Z£'$ y,éé ef$§ W{Tf bgml(n sme(time) Seltimes=
10 Jomg(@a g,mat( hS eql ]@)S 30 $mont h+l " /"
$da @b#5p1$yé'ar‘+ﬂlﬂ@0);~ \n "$min:"-"1 sec,” Date ny
imé%f %ﬂ%(y%)g @29 %029:
0/@ p day, $year +1
15 piH 'tseCUT Seltime: 550 pri ntﬁesd%gwﬂ%g?%tam%@ § r?éh"l"‘}S

61@1C Fretade - run verS| on-taxi d' Conmon nane
[?escrl ption pathogen match-target match' Accension
}nurrber gi  nunber % dentity"alignment

20 .
e t.,ches' nonN ni smat ches' gaps
ﬁlr ?&E}ggﬁ Wa%t@@lhng})s)t{art fs.end e-value bit
§&D¢Cé i'anlk 't-|1rmq Databpsaentry;40 ny %ubtile= Q; ny
25 }%I lerslt=(); foreach ny $rrkey (keys %ha) { foreach ny
} $mkey (sort keys % $ha{$nkey}}) { ny %l key=Q ny
0pe$ QHTr, 2@00000000000 ny $rank=0, 45 ny $maxrank=0;
°W§1 ﬁh¢§V¢ $€wa9kt$d&ear $dsave)=Tocaltime(time);
30 M$th¥$ 3;& id%c 1 <—>,$sec Date
ke {scor}}’ keys
spr1 é ?;29y/49" ($hour, $min, $sec, $month+1, $day, $year+1

9283 xrmlgnﬁaqa{ $nkey} { $mmkey}{$l i ne}{scor}; last; 50

35 prwflbrogach<$roheena(n@oc>tpe{~1rﬂna{r&mkewh{mw}tiﬁ*a}&&r&gﬁ} <=>

name atichvarcen numbergi
DTSR
) scorez%g ke }{$l'ine}{out $88t P $af 1]
B S Q\%ﬁ%ﬁ/%"é Us1$ 6] $a[ 7]' $a[ 8] - $a[ $#a- 1] ' $a[ $#a]

foreach {$line}); ny
m$t9’aﬂ Key=£) 1 /}{“awmk%}(}b’;ﬁst s $liac{$line} &&

LIEnST4900 &}69 rﬁ%@"%ﬂﬁ@m\m n = $taxinfo[3];
Shai @%@E@? ﬁa}}{sﬁ?ha{$mk%{§§dﬂgey§y€§ﬁnﬁg§£ﬁgﬁ keys

vk éymkey J{$Tine}{scor}; Tast

)
50 Forf daxqe
) e(atHﬂ @ xhebtcgoxdnf of %a@n %’r) 'ké%é §§ %ﬁg;%;@ # $taxin

Sha{ sy yb@? piHo We)'H B
%{i? %g%ﬂﬁr (S T D $a[$#a]";

o my @gutZ-%mn(1
my @taxinfo= t e "
my Gtaxinto- ip i ( »$Tiac{$1ine});
m¥($tarsuc$;0 (31
1T(exists jac 1ne} && $t -
my $taxin = $tax1nfo%3] Sraxinfol0] > -1 {
60 (818 fg; ?¥$$Earke¥ (sort
patho}{$m =
%{${$patho}{$m§g§§}§}{5tat}< >${$patho}{$mkey}{$b}{stat}}keys
f(1ndex($tax1nf0[3] $tarkey)+1) {
. $t11suc-${$patho}{$mkey}{$tarkey}{stat},
5 # 1§§$¥1n ${$patho}{$mkey}{$tarkey}{name},

(=]

4

W

7 1;($uset§rsu§) {
or my $tarkey (keys %
1f(1ndex($ta¥1nfo{§] éiéiﬁi;?f}§{$SI"p“t}}) {
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} if(S$usetarsuc) { 70 for ny $tarkey (keys
W H{Starget}{$SI nput}}) {

WO eobngkagy $t axi nf o[ 3], $t arkey) +1) { 24 WO 2006PABBIBA6/022622
PCT/ US2006/ 022622 '~ tllr 'U-e ~~=~"|~~"jti~ i(

i (Staf, . last; 5
$ gﬁ%{&%@%@ﬁﬁ(@%fg Y%}®§B6%}L$iurrank) {
;
|T~($currank*$scal e<$haf $nkey}{$nnkey}{$| i ne}{scor}) {

i %"%‘%ﬁg @%%ﬁ?@l{gm Q ulrﬁéé scor} } i f ($rank

ﬂhaakﬂ6fea1e<$ha{$mkey}{$mn ey}{$11ne}{scor})

£ n&%ﬂ%’%ﬁ%@&?m|ne}{eva|}>$bound) 1 15 ny
$ugH

uri)ankl:ma({gﬁﬂteyﬂﬁm&@)}{kE}h{eSS{saﬁk}}) { if(exists
$al key{ $r ank}{$taxin}) {

% { r% fﬂjﬁ%%%a#gﬁ'f%k$ﬁ§%§fué§?f$mngé§}{$11ne}{eva1}>$bound) 3!

out $al key{ $r ank} { $t ax

nﬁ xosrt . ey}{$I|ne}{I|ne}) } else {
$PJ %1“5 kg%%%{ &ig % n}{count}++ 25
arke y’{%;r an axin out ' $t axi nfo&l ]' $taxinfo[2
$a1kaaX$nﬁhb {gkagMW}[QM;dLjij([,",$a1key{$rank}{ taxin}{out}, $ha{ mkey}{$mn

key}{ﬁg e% @9 snmkey} {$line}{line}"; } } else { 30
Slgitl1: Sal key{ $Tank}{$t axi n}{count } ++

$a$dd$y{$n‘amk}}{§&xaﬂ}{rc}>{lm}t+},- $taxi nfo[l]" $taxinfo[2]" $t

f fol2] $t fo[3] $tilsuc $outl
Wk%ﬁ %M%M At sprinfo2), stainfol3) seitsucsou
g

lﬁs t' primary' $taxinfo[ 0] _$taxi nfo[1]' $taxi nfo[2]" $t
'|$§1Ké iﬁ&hﬁ}%%tgihn}{count}++

$§;§§§§ gmfmke | e SIS e LSR5

enc term natlons $rank= I |f( exi sts

. hke P®r ank () Y
$m f %é 1@:% n {l?s ?j“atlﬁ ucni&h
e e L CR

Yb=split(/,/, $a[2]) 50 if( !exi sts
# su§s{eﬁha’?&%X§J¥QM1’{n§p‘[o§%b]} ) { if(@lip) { ny $i=

$rank=1;
if( exists $a1key{$rank} ) {
my $detect="-1"
my @clip=0Q; ﬁ $tcom
for my $key2 (keys A{$a1key{$rank}} ) {
my Q@a=split(/ /,$alke {$rank}{$key2}{out}),
my @b=split(/,/,%al2]
iFC lexists ${$taxexempt}{$b[$#b1} ) {
1f(@c11p) {

y $i=0;
1f($#b <= $#cTip) { .
if(($detect ne TAXAMBIG ) && ($b[$#b] == $cTip[$#b1)) {
}$d$tec§—"TAXUNIQU :
else
while(($i<=$#b && $i<=$#clip) && $b[$i] eq $cTip[$ild { $i++; }
splice(@clip,$i);
$detect—"TAXAMBIG"

else{
}1F ( $detect ne "TAXAMBIG" && ($b[$#cT1ip]l == $clip[$#cTipl)) {
$detect="TAXUNIQU"
}@c]1p-§p11t(/ /s $a[2]),
else
while(($i<=$#b && $i<=$#c1ip) && $b[$i] eq $cTip[$il) { $i++; I
sp11ce(@c11p $i);
$detect=' TAXAMBIG"

}
} else {
25
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i f($#b <= $#clip) { if(($detect ne "TAXAMBIG') &&

($b[ $#b] == Sclip[$#b])) { 55 $detect="TAXUNI QU'; }
welew/13818hi | e( ($i <= $#b && $i <=%$#clip) && $b[ $i PCEWS2006/022622

$cI|p$|]){$|++ splice(@lip,$i);

'@dﬁe! =l 60} } else{ if ( $detect ne
w %@&ﬁ%hp] == $clip[$#clip])) {

$d @é@ﬂeﬁt =T RXXINILQUY ;i F @al1 ks pdrikty { Skeh 2 ab@ieh: > 185 } el se
ile(($i<=%$#b && $i <=$#clip) && $b[S$i] eq
$0I|p$|){$|++ spllce(@llp$|)

%égz 3 l@y {de}teaﬂ—}dezf'}ece-l@sﬂe . b 3 l
8226 J¢1 ‘ L C |p ,| ,}y | M

' R Nﬂ"{@kw}%mmt}m&h (i .
Ran%ﬁéc rrkey}{$rmkey}{det ect} $deteec e‘}y}}$'T'“key}{out},
$Su i @i2$r'rkey}{$rmkey}{t ax}=j oi n("", | oi n( o@lip),”

uﬁkaIZ Keork 40 8 Bk phkoud }Eaaj oi n(" ", subseq. of
SRR T R e )
$sub%$ sl ﬁ;ﬂvi ;%Fgwggeyﬂ{mu}zm mgtiscgount | | e Snkey) (3
doe STHINERL Q0K b e e e s S Sp 70
¥ @aRpr $2001) nsassduey{nﬁrcanw}amkey@e{ s )Sarz01\r

$a[ ;
11 i f(!
$ou§§ Iblingé gﬁ%ﬁﬁﬂtgﬁ%ﬂg i‘ L rr] $al key?$|"lank}{$key2}{count}

$subt| | e{ $rkey} { $rmkey} {bi t} $a[ 12] if(!exists $20
! k ' t t="B 4
e R T T
: $out =" Mat ch: $a[ 3
Rank%‘iftﬁ%%%%y\}é%l'lniewﬁu%a?m] y [$s]215t11e{$migy}{$mnke3}{oui£ :

EBPPOHH" 0|n , $tenmp out " $nams

3% 5[ﬂke3y{2 $out }$n i1 efsnkey) (5
t

Bit: ﬁaﬂ&teé} ut tenpou Prﬁﬁt&? 9§?§"’rﬂzl 2$ea{[8] Ee$§.[{11]

$a[13PH 'ﬁq"leefﬁﬁ‘ﬁ@ﬁ} mmkwwmmtmwmge $$$9'P1$htﬁ{]$ﬁkey}{$

0 rank "): for ny
$Qut‘$-key2 %kje%/é 0/{ %%ey $r ank} %ﬁTe Num: gau'key{$rank}{$key2}{count}

%t emaou21i Bases: $a[ 4] yM S: $a[ 5]
: - 71.- E. 11 Bit:$a[12}\ n"
g;;;gﬁ?%ﬁﬁﬁﬁ@&ﬁﬂ$%ﬁE@&gf%d%?ijQLnéﬁlL§lubt1?gigmkgy}{$mnkey}{%ut£ $tempou2 $t
}}
for $mk
$¥ Tg1t$0:zm£so§§ geys %subtile ) {
ilers1t{$mkey {num}—sca]ar(keys(?{$subt11e{$mke D;
for my S$mnkey” (keys %{$subtil Y ’
1f($subt11e{$mkey¥{$mgk23}gg1géfgb$¥§}% {

$hit=$subtil k
Suskey=Smk e§f$m ey}{$mnkey}{bit};

}
1F($tilersTt{$mk 1
§t11ers1t{$mkey§¥§£g?m%uskg ¢
. g};gr?1t{$mkey}{detect} $subt11e{$mkey}{$uskey}{detect},

my $1=0;
$y $i=1; Smnk
or my $mnke k
TFCSmnkey ney ( egs A{$subt11e{$mkey}}) {

my $dif = ($sub ¥
}1f( $d1f>o(63§ tT$e{8mk$ggi$m?key}{b1t})/$b1t

h
$t11ers1t{$mkey}{sub}=$uskey;
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a[13]" ; $name = $a[ 0] ; ny_$ou§:"whtch:$a[3]
égngeg$a%9]?¥a[lo]\n $tenmpout =j oin("", $temout p o
\VﬁnamB3&Mm1$alkey{frank}{$key2}{count} } 45 PCTnmzmmg
$subt|Ie{$nkey}{$nnkey}{out}—10|n( $subt|Ie{$nkey}{
o Lo Gt 653 i Bhpou2, $t enpout ) ; 50 forkny
ﬁﬂqéyrﬂs@ﬂkekﬁbﬂﬁt%&l}lbﬁub@l1)e{£mkep}/ WE,&J},} Y }$us ey;

Fér nun} scalar(keys( su tlle $nkey}}))
 my ééﬁp %ﬁg %ﬁﬁ %E %F x“??} })

i f n$ﬂmb$md
Te{$md ME@W }
e wm ““‘k‘“iiim st e
L s btlle{$nkey}{$us ey}{detec
?iw‘gkgts<$“M%£%g&§$ﬁﬁ%}ﬁ§ y $i=1; 65 for nmy $mmkey
(keys Aﬁg g%ﬁ%le{$nkey}}) { if($mkey ne suskey) { ny
$d|$H4 ($subt|Ie{$nkey}{$nnkey}{b|t})/$b|t i f(

=0, last; } 70
$t|, séwéf@f }{sub} =guskey; 26 WO 2006/ 138182
PCT3UI3200&e piiistt, TEGD diit s ei""nf!
$t gfkéﬁ BtP{ S‘Fﬁ(e&}${5d'e1t1ée{%nﬂz$$}tﬂ$t:s2l}e££m§ey} {$uskey}{det ec
ty; )} else { ny $j =1; ny Sus2=$uskey; 5 ny
' I|p spllt(/ $subt|Ie{$nkey}{$uskey}{tax}) for nmy

btile{$
%Hﬁ'ﬁ%%ﬁﬁ% SU t I g@éﬂ}e&wkeﬁé $us2}{detect};

elisei { e{ $nke nn ey}{tax} .
S BI§ kit pmke bedtre ] Bodvesrs{ $rmkey}{t ax}); ny $i=
}%% iﬁr{t(($|i $#b && él< =$#clip)) { |f($b[$|] ne

} I|p[ 1) { =$#b; $j =0 $i ++; ég } last if(!'$');
{Snrag PS8 iMdee i {$ }sub}}{tax});

$tl'1 '"S i p= sp? ?f?" E%&Emamgiﬁ%kw}r gZ}{tséx}) axf "}

opep( "t $Input, . ndrpt

ope $nk§y 'ﬁ@tébmﬁmﬂsubllIe{$nkey}{$us2}{detect}

SSSncougg ﬁﬁh @fsit’ Byd (RafimRs2; ) el se {

my $tottilie= sca1ar(keys(/t11ers1t)),

my %subpatho=(); my %maipatho=();

for my $mkey (Csort keys %tilersit) {

my $pathogen=$tilers t{$mkey}{taxcom}

for my $tarkey (keys /{${$patho}{$mkey}}) {
if(substr($tarke v,1,-1) <0) {
1f(${$patho}{$mkey}{$tarkey}{stat} ==0 ) {
$pat ogen= ${$patho}{$mkey}{$tarkey}{name};

st;

}
}}
if( exists $subpatho{$patho en}{num} ) {
$subpatho{$pathogen}{num}= subpatho{$pathogen}{num}+1;
$subpatho{$patho ent{list}= ]o1n(",",$su patho{$pathogen}{11st} $Smkey) ;
if(index($tilers t{$mkey}{detect},"’ "SEQUNIQU™)+1 &
1ndex($subpatho{$pathogen}{detect} "TAXUNI")+1 ) {
$subpatho{Spatho en}{detect}=" SEQUNIQU";
} elsif (index($ti ers1t{$mkey}{detect} TAXUNIQU D+l &&
1ndex($subpatho{$pathogen}{detect} SEQUNIQU")+1 ) {
$subpatho{$pathogen}{detect}- SEQUNIQU";

} else {

$subpatho{$pathogen}{11st} =$mkey ;
$subpatho{$pathogen}{num}-l
}$subpatho{$pathogen}{detect} $t11ers1t{$mkey}{detect},

print OUT5

"$SInput’ “$tottile" $mkey $ti1ers1t{$mkey}{num}‘$t11ers1t{$mkey}{taxcom}‘$ti1e
r§1t{$mkey}{detect}\n ;

close(OUT5);

$tott11e—sca1ar(keys(ésubpatho)) mK Ama1zzz—()
for my $pathogen (sort keys Asubpat o)
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}$tilerslt{$nkey}{detect}="TAXAMBIG'; } 30 } ny
@l ip=split(/,/,%$subtile{Snkey}{$tilerslt{$nkey}{sub}}

WO RN6HBS182 PCT/US2006/022622
}$tilerslt{$nkey}{t axcon} =t axnams($c| i p[ $#clip]);
e pmﬁm{ﬁﬂ%’% pifgd G, " >", $lnput, " ndrpt”)); 35
"$s9

b n. . (oUT4,
etegﬁﬁﬁﬁséﬁééf%g}Eﬂathézgggg:gf%%gﬁt?ggﬁ§§E$?9%§}Q“Uﬁ¥}%5uépagﬂ;{$pathogen}{d

mmgzsd"éiaz @h@aﬁ i %ﬁ%&?ﬁ"'qﬁ%b%at ho=(): ny

t keys %ilerslt) {
Weﬁ%f'ﬁh H{:%’PF'FC@FB}&W{iMey}{taxconj for my $tarkey
10 m& l@waqo%ﬁ{ﬁp%*a@l} pkey}}) { if(substr($tar key, I, -1)

Bkey® ﬁﬁ upshSpeginRey i Skeyfistar k e
%;ggggy}{ 3a{§1:at}]} kays 4£${§}ﬁthglj(ﬁe&g}y§}b{

${$%§Em @$nﬁ‘<@%}{{%ld£'?kel/}

15 &smbpat ho{ $pat ogen}{nun}=su Ho{ $pat hogen} { nunt} +1

i E§¥%%§§£&§g¥g&h? L)

ﬁﬂtf Jtmé%&mke boah by ReaLb Eﬁi} hdin 2391) {
nfy( Grdekikt 'l ,8sed il

))i;’lgc(j%k %é&ﬁb%]t ﬁgfﬂﬁa%gbr‘}{% igge‘teg%%?%%%m%tﬂ(%paﬁhoﬁ& 1,-

ubn@tim{@ it hogen} {det ect } =" SEQUNI QU'; el sif

(ﬁonam( me;msm{ﬁnmy} {ds1 ﬁG:T:}m nTAXUM Q‘t’ 3atls

it
s iu %t at ho } rrSt ect},’ SEQJNIQJ')+I ) {}
$ bl E Q} el

SM St&)@%%ﬁg i‘%pﬁr}béﬁ"g 1é\geglz_({frium}+61 el'se {

: ??3;3%8%55&%33%Eﬁﬁi@%@m}W'ﬁwwq"ﬂé*b@ﬂ}{“St}

I nt
t It $nk $til | t{$nkey
ﬁ?%?%@iC’O%a%?ﬁmz’fﬂ%pi@? §;qwi¥é{03§‘a{%gen;ﬁ%éoéea%mgaethiéen}{nu
35 G) $t ottl | e=scal ar (keys(%subpat ho)); m %rmai zzz= ();
en ort_ ke %subpat ho 27 WO
: g&%ﬁﬁ@%&%ﬁ"@%é’ozgzzw 85I n ?Jt{ll
maigatto bparh@gemf HOigen} H3 diaf $p: n1in
40 m3) ’§,$pat hogen}{d J(ﬁe]:r ect}tﬁﬁjbpgf{hg?g%%{gﬁ%%%ﬁ |§?¥?Mw& Hnu
}I é(ieny $nkey; 5 1=i ndex($subpat ho{$pat hogen}{l ist},
stfs $izzz{num} ) {
{lEH'é}t‘ﬁW$“SZGEﬁth]{,$pat hogen}{list}, 0,$1); } else
g b s Lk A
%E@pﬁiﬁ ﬁ%{lssnkey}{%}{st at} <=>
ShosE Sakh b, skpa L SARALION BTEYH D

$pat hot ax=%t ar key
3 $pat hogenr${ $pat ho} { $nkey} { $t ar key}{ nane};

20

45

5

(=]

}
55 close(ouT4);
$tottile=scalar(keys(%maipatho));
for m¥ $pathogen (sort keys %maipatho) {
B iy, Be 1P t Ub <> $a} keys %(s
r <=> $a} keys maipatho{$path
60 fgg(gz1$gn¥ey (keys A{$ma1patho{$pathogen?{1}?gmﬁgy}?ge?}{1}}) ¢

mg @b“5p11t( ,", $mnkey) ;
ile(($i<=$#b ~$#CT . _ o
65 sp11§§E@‘cT1§,$1§‘& $i<=$#cTip) && $b[$i] eq ScTip[$il) { $i++: }

} else {
}@c11p=sp1it(",",$mnkey);

}

70 3
if($#cTlip == 0) {
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:::::

|} ' if(substr($pathotax,1,-1)>0) {

i f(index($subtile{$nkey}{$tilerslt{$nkey}{sub}}{tax},$
W@L(v61138432 +1) { ny PCT/US2006/022622

@=split(",",P$subtil e{$nkey}{Stilerslt{Snkey}{sub}T{ta

S AR R bl T A Sy

, S ToRLCfarbic5 81 bl s o, $i ++
plfght SlUE? di f%ﬁ(ﬂ?ﬁgw[: ﬁtp%%?gaipgw]gna}patg?gg#gﬂogfn}{ggmﬁ i (

Foi:;#@%ﬁﬁ?}patb hﬁm&%%”&' pagte%‘%?%pat hogeﬁ}{nun} +1;
ﬁ @{%ﬁﬁﬁﬁﬁkfﬁggﬁ% }%%{(%}ﬁmnﬁ@w)pat ho{

pmjnmlcw(rB sub$pthegdh; $subpat ho{ $pat hogen} {nun})); }

sgu e
[ $pat hogem { 1} {$j }{$l i st}=j oi n(": ", $pat hogen,

}
15&§§1§P¥E§tﬁggﬁgéﬁg?hgﬁﬁzﬁiﬁfnH?ﬂfiiﬁge% $d§1zéz{nuﬁ§ i $maizzz{TistI\n";
cqog‘g(aumt,ho{ $pat hogent {1} {$j}{Slist}=join(":", $pat hogen,

p::qﬁisab ngpEnio {nu 40 mM); } 1} el se{ i f(
n % %g Fg&ﬂ)AF{FX ﬁ@b%&zi N3 gvanRixgez{;nun} +1;

1f( sts $frc11st{"AFFx TAGIQ-EX"}) {

m‘“%%ﬁg’%g?g%fh&%@mTeg%a@? ThiLe gl Ppehose

rral 2727

1f($nl5|tz;$z£§t]1§§ %grﬂ_)% ,5.% iy ,1 n, $subpat ho{ $pat hogen} {
R S&ﬁ*ﬁ; $ §% 14 AFFY $frc11st{$va1}{mat} bases
call reFEsa:@ $(v%fﬁ m a)x) $valf ori siymigpdenhdfed\n”;

} el keys Ymi.paf h $l |
| DeiReyeRs “@@9 ShaoL § py Stow my @1Tp=0): for ny

$de%c&n€aﬂm&at‘h@r{ywﬁﬂhm&en}i{vﬂ%‘%ﬁIM"Gmpﬁ/a‘r $vyl$mmkey (keys

1f( hbde
?K(ﬁyf %’% é@)’? ééﬁé’%ééw&ﬂ}x}\%gbﬁu éﬁél-r%}gg?ov&@}?nat} bases

cap i E( e 'l$ 1ébi] wi 'I}{m1$ﬂ-lm=|s1§lent661 ed\n";
r i op9ii R
tha'lg.a}a ‘?pne}icd(ge%%fi?% vgﬁ?pg ? §'H'6%\/)499 426 92

} else {
pr1nt "didn't find $val\n";

}
$detect="PASS"; $tilsuc=1; $val="ATNACL"; $pval=$val;
if(exists $frc11st{$va1}) {
1f($frc11st{$va1}{per}<20){$detect—“FAIL"' $tilsuc=-2;1;
?r1nt ouT2 " S$detect Sfrc11st{$va1}{?er}\/ $pval $frc11st{$va1}{mat} bases
called of $frclist{$val}{len} with $frc ist{$valt{mis} misidentified\n";
print OUT "$val $SInput primary "3702 contral2 Arabidopsis
thaliana $tilsuc 0 AC009894°5902358" $Frclist{$val}{per} 5197070717519 82488 8
3006° " "1 17 $1time\n";
} else {
pr1nt "didn't find $pvall\n";

Tor my $pathogen (sort keys %subpatho ) {
print outr2 " $sub atho{$pathogen}{detect} $pathogen 1in
$subpatho{$pathogen {num}\n";
my @a=split(", $subpatho{$pathogen}{11st}),
for my $mkey (sort @a) {
?r1nt OUT2 " ProSeq $mkey $t11ers?t{$mkey}{detect} from
$ti ers1t{$mkey}{num} subseq.\l
for mg $mnkey (sort keys 7{$subt11e{$mke 13) {
my @b=split( '\n”,$subt11e{$mkey}{$mnkey {out});
my @c=split(" ",$b[1]);
}pr1nt ouT2 "$b[0] $c[2] $c[3] $c[4] $c[7]\n";

}}
print oUT2 "DETAILS\n";
29
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WO 2006/ 138182 PCT/ US2006/ 022622 3ii J-n $totti 1 e
$pat hogen' $mai path o of $pathogen}{num" ; } else {
w$|2mm8mmarre($cl ip[$#clip]); 5 }print ClJT3 " BErUSAI06/022622
$t ott| | e' $| ow $mai pat ho{ $pat hogen}{nunm}"; for ny
(sartﬁ (lgﬁ 6 % $mai pat ho{ $pat hogen} {| }}) {

P 3 (56 A (a4
55“@*&2’;@62&%@% %##85“@?%%}}} ogthggn > {1

1ot QY ﬁtw:ho{ na$lﬁﬂ%!eﬁ}i’@1h©{}$@at hogen} { 1} { $nkey} (s

y"(,gprtn
m?gr@mmﬁ@ ﬁ&ﬁm (it rours
Shy 3 mt\key cﬁﬂttltd €' euﬁtangmnk@mlmz{nuni -1
f}h’ahfz?ﬂ{l |$§Ut}ﬂ1ﬂlef$mk$y}dﬁlmﬂ<e(/ﬂ9'u3)., 20 print oUT2
slnput\n prlnt QUT2 "\n Controls\n"; ny
} $det ect = PASS nmy $val =" AFFX- TAG Q EX"; ny
%gﬁ SAFFY";  if(exists $frclist{"AFFX-TAG Q EX"}) {
T2AFFX- TAG Q EX"; 25 } el si f(exists
Sub$fpen:d:dn8é{t1é¢h_-|:x- Tagl Q EX"'}) { $val =" AFFX- Tagl Q EX";
T ists $frclist{$val}) { $detect="FAIL" if($f
iy éiéé @Riﬁ\g@ﬂ,}{per}QO) 30 print QUT2 " $detect
$fpasémsd={'%vlai K{ er}\ % AFFY $frclist{$val}{mat} bases
$‘1’rcljlst$ $v {len} with $frclist{$val }{m s}
? ?%ﬁé@gﬂdﬁkﬁg\lﬁ"ﬂiusé }E\'m ﬁs&for‘ «.find $valln”
myswﬁ deDECHESHASE. Sconnedt, Faiierple e%g’éﬁ%géé WFE) M
$pval =$val ; if(dxists $frcI|st{$vaI}) {
.f($frc||st{$va|}{§§e§§%m Tsgdet ect ="FAI L”
$tilsuc=-2;} print ouT2 $det ect

| | $J1rﬁlc';%l,§%t4‘is$ffr%‘f'$ % ‘Vg%}n{\é I b ?EI&! IF?'I'E {t$,y_al }{mat} bases

} $frcI|st{$vaI}{m s} msidentified\n"; 40 print OUT
?” " QeRCoOBICHpL | prl mary' 3702' Control |’ Ar abi do sis
sdbi-RaldBRdecPti | suc’ 0' AY087893
re'rZﬂ:406667 $frcli st{$val }{perp} 499' 0' 0' 1' 499' 426' 92 4
1 $ltinme\n"; } else { print "di dn t find $val\n";
SUbéfgxfm%et ect =" PASS $tilsuc=l; $val =" ATNACL";
myf{qsga] =% 3l ; |f(eX|sts $frcI|st{$vaI}) {
g@rdr;il st{$val } { per}<20){ $det ect ="FAI L"; $tilsuc=-2;

Y Jsq il FEd] R T | 1\ % $ val
%sﬁﬁsﬁddbbé%%u;&lrﬁf}g?}% Pl gyt bl 4 $8§
S ecdiigy al Ny, WMth $frcI|st{$vaI}{ms}
$Sw>b“”én§ 1#?1@&%&5 prftaur
my $$\ra4$t$>8|dnput pr| mary' 3702 Control 2' Arabi dopsi s

@3@&9 gg&mu | suc' 0' AD009894
5 $frcI|st{$vaI}{per} 519 0'0' 1 519 82488' 8
subﬁemﬁamé{ 1 1-$ltinme\n"; } else { 55 print "didn't find

g% @ for ny $pat hogen (sort keys %ubpatho ) {
! ﬁi?tzt 5 oo 2400 (AR IPRNLL RLFE b SRREDRRE Mok

nam &t aay’
dbh >prepare(§2%1)?
$sth >execute(),
$sth->bind_columnsCundef, \$com):
$sth->fetch();
$sth->FfinishQ;
return($com);

sub taxparents

my ($parent1d) = @_;
my $st
my $sq1—""' my $tax;
my $ch2—Jo1n("",",",$parent1d,",’)
$sql= "select tax_id As tax_id from nodes start with tax_id=$parentid
connect by NOCYCLE tax_id= PRIOR parent_tax_id"
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@=split(",", $subpat ho{ $pat hogen}{list}); for
ny $nkey (sort @) { print oUT2 " Proseq $nkey
wotddeassist { Snkey}{detect} from $til erslt{SnkepEimsndos/022622
subseq’\n"' for ny $mmkey (sort keys

: g’?’gﬂb {rﬁ%’%}é%ﬂ%ie{$rrke%/{$ﬂnkey}{°lﬂ}) my
oLI

umnskiahdd), \ﬂ%kﬁt QUT2 "$b[0] $c[2] $cf 3]

AFetsb( 0} print OUT2 "DETAILS\n"; 29
%?oﬁ??;ﬁs&@%g@ L{,‘ 006{ 02.2f5’2é~ {|:‘ (fc i

$9H3>ﬁﬂﬂshcs be Wt keys %ubpatho ) { print ouT2
rewyriEsiBhat ho{ $pat hogen} { det ect} $pat hogen i n
$subpat ho{ $pat hogen} {num\ n"; ny @=split(",
$subpatho{$pathogen}{|ist}) 5 for ny $nkey (sort

@) diawms n;‘?r[[lrﬁ ations aQﬁl}‘Eﬁa{éﬂ!k ﬁyeés{esint mve?tio? g nP(OéSﬂ}le{lIhlLlﬁla of the above

$t i rom

teachgjéso gtéa‘.ﬁe\reﬁ ¢ to P%liniwogsﬁﬁ I@éﬁlal(’%{“ten%@w be practiced otherwise than as specifically
descx%@ﬁybtefetegc{e&ﬂ@ey%éme)ts #u the $ifulap B.b.Nising I aRticles “a,” “an,” “the,” or “said” is not

cons i higs @ out}; } } cIose(Clﬂj; _
%f%fé?%ﬁ%Z) %gﬁgnéuﬁkgpenconnectlon { ny ($gi) ny

$usernanme='nchi'; 20 ny $password='nchi'; )
Refergneest abase="' bi o' ; ny $connect—"dbi or acl e: $dat abase";

L ny Whelel A draoraesin RIBIGUSALI aReiknas %émﬁ%@ﬁ‘@ée@&i@éﬁ e clinical
2 SHJI%blﬁg%nabor t?%éinn CI%nBﬁecro%zgl &C&B Q%C usernarme,

$passwor =371 toCommit =>0 } 30
Niscdsfaon e O e A Conieeth Bk “““’M;ﬁmﬁf?i?@ S Bontetels ottt o ol
mﬁ&m g;;;,gﬂpjie STYIORH RPURBRG hiROELR Bfemephig g

3. $d |, $504) !ﬂ %tlskanel{ @ Rﬁo‘ﬂola A} and Hpckatnag( EZrO&Wse of iu ollgonurl%otide array
( $gr l)abora?(;}/y d$agnos1s ofn}/cteia respons1b1e for acute upper respiratory infections. J Clin Microbiol, 42,
4268-4274.

4. Gardner, S.N., Kuczmarski, T.A., Vitalis, E.A. and Slezak, T.R. (2003) Limitations of TagMan PCR for
detecting divergent viral pathogens illustrated by hepatitis A, B, C, and E viruses and human
immunodeficiency virus. J Clin Microbiol, 41, 2417-2427.

5. Ecker, D.J., Sampath, R., Blyn, L.B., Eshoo, M.W., Ivy, C., Ecker, J.A.,, Libby, B., Samant, V., Sannes-
Lowery, K.A., Melton, R.E. et al. (2005) Rapid identification and strain-typing of respiratory pathogens for
epidemic surveillance. Proc Natl Acad Sci U S 4,102, 8012-8017,
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microarray technology. J Appl Microbiol, 96, 18-23.
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9. Hacia, I.G. (1999) Resequencing and mutational analysis using oligonucleotide microarrays. Nat Genet, 21
42-47,

10. Kozal, M.J., Shah, N., Shen, N,, Yang, R., Fucini, R., Merigan, T.C., Richman, D.D., Morris, D., Hubbell,
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ny $sqgl = "select tax-id fromgi taxid nucl where
i=$gi"; $sth = $dbh->prepare($sql); 45

woabds/3esecut e();  $st h->bi nd_col unms(undef, \ BCaNISLY0F/022622

127

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23,

$st h >fetch O; ny $out=$taxid; $sth->fi ni sh () ;

retur Q($°‘dt) } sub taxnane{ ny ($taxid) ny
($§uﬂ@ ey Gliabbiny., Weg|Es Birse AeSthall Ve Dioktiovhl, FinAlland, D., Desmond,
Ta@o ﬁ&mfuyr}@ NRSDMREY, . (I@%.Stngﬂfﬁgcﬁg(éegot}%ﬁg and species identification using

$ d g%n%zago E’P;tlges %§§%$tg°n analﬁ%stoge egeél)% glg(ﬂ)ﬁ)gtealm DNA arrays. Genome Res, 8, 435-448.
$si 3~b\fﬂhﬂ_¥é"l Tiwris Duftehstr, DA Sebieperaziodd. (3W98)ioldaist] ¢ detection via
$s b3t sehd cRir&RonQrafiling! cltntmz%% Qemb-1049 Sub taxparents 65

e %lsc;n%?r %st éj 2, %egyntls %ézh gnly[y]éﬁ, 35[9 ](:7 an Sﬁ? arﬁ,AnQ%{sg% tG L. gOOZ)

- ée%@ersaselfﬁc it st rtncrwrsanlsrﬂsa&mg Ialawar @mqlw Mol Cell
comméetl6y9-NOQCYCLE t ax-i d= PRIOR parent-tax-id"; 30 WD

20 %}éc;laelgﬁ 8@’1143 W .US(%Q)Q@/{CQ ?r 26825ant§ SItf' ﬂ%ﬁ%t ’@ g) Kuczmarskl T.A. and
$st h \$tax); '$sth

defs%ggﬁ(g@%)%ﬁ%‘}mj nufroarra%%f ﬁlﬁdﬁ“sﬁl?uﬁl mbosomal %{Aﬂ%@ﬂﬁﬂzvu on
$sMFFQbf0i’ A% 8136-$34110 return($ch2); } Cbvi ousl y, nany
m')dbvfclc oA, I NASee, A duika DAk OND. Qa‘avet herdiRS R, Glaﬁw,%nblk%d

Si [ f the.a
g’[rag%gnf éb(%(ﬁ)S)bl\gmraan e—l?‘age;a (r)eae&uetnh%to? qtépl acﬁ%%ﬂfcl;is\}sg{q’ieﬁ gﬁzome Biol,
ma)‘? '}J& practiced otherwise than as specifically 15
de$bnd, bad, AlRRYT.X, 8t QI eBCRorba) 1.E| @itleq B aa@nibs, Tn $tzhﬁ>n LW., Liy, E.T.

S i Q&%l% LIE (2904) TH&an B E\HﬁnogroF th A(:i‘{% corgﬂavnrus %&g hl h- I&no?%lput high-

SaldI IS not constru

¢ a3 giae e SEHE e 14 P el | en. A C and
Pe Pdiimgy, LND, I, X(, FR@GY., Siltdman V. €01of- anmsﬁi M., @rhatls, E., Rota, P.A. and
a Wohlﬁﬂefé@k]l\@ @Oﬁggvaﬁﬁfoﬁ thaffﬁﬁbtﬂx @ev@r@ fufe Le'sﬂﬁjat&@ Lyndxgxge resequencing

m ¢r ohi.ol.o r M. crobi

3 4§ %p uﬁ:ﬂy (m et%lgon o‘i’% g/egm}is cl)} t\gafp?,ugfgcoroefwlgls mfcﬁﬁlg&gpﬂns Appl Environ
K. Mierohied 7MY 24r D (2005) A nultiplex PCR for

detand £.oDuafL.T. MoeOp). aamarpmlgwnﬁm Aecmgai anMgmam l@., Lin, B. and
pn H‘I{EQIJ ']b 1 ehza sr%vi s uahrc]l %rro 2 mer ct Dis,
pergt USS| ge(?()rg)l?)g %%]{nﬁ’ %ng'ig?ren&slk KB &ﬁ Br 5501% 7¢ fyiger Dis, 12,
3143499 3. Roth, S.B., Jalava, J., Ruuskanen, O.,

Rubihgd. ayand\Z., sore, GN lrkcamdm 1A, Scifnf) OM) TﬂdaeD@f BRfity, K.M,, Ligler, A.G.,

0 | l\/gﬁzﬂ)bl&: |Aq0tSh1ﬁ§goaJr J‘t ay (fZOOgﬁBrr)aq @peLtﬁﬁ%&h&@ﬁaQ 'paﬁ}g)géﬁ%eﬁtlfgiuon using

nsi per respiratory

pa
mfe“é‘femm D%%J‘mt’ii’%“ﬁysnﬁe&‘i”%‘fﬁfs rﬁ S%Zt?% 4268- 4274. 4.
GaFrferBlangy, KM., Malgeoskin-B iigler, A A, Schin, 1., MstzgaE DARusgeti(K.L. and Stenger,
S| B2ak006] Nial KedddiB)abdehitdly .t at i ons of TagMan PCR for

dekﬁs@ﬁull @9 isly g %@per VVI Y al Nt h&) gqe)nr‘}asndlg¥1 lldéohﬁasm?ocal alanment search

hepat | ViTusestan
n‘ﬁ’ﬂn%‘é#ioé?]én@w\?r rus J Clin Mcrobiol, 41,

24@%@4}217 Walter, E.A., Mueller, K.M., Barrozo, C.P., Stenger, D.A. and Lin, B. (2005) Use of
resequencing oligonucleotide microarrays for identification of Streptococcus pyogenes and associated

antibiotic resistance determinants. J Clin Microbiol, 43, 5690-5695.
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J. E., Cutl efye fdgdpss; &N Chmond, T. A, Stanton, L. W,

Liu ET and Mller. L.D. (2004) Tracklngthe

evol ut | Cﬁ“"B‘F“"Fﬁ%"@Aﬁén eBF EA%vi rus usi ng

hi gh-t hroughput, high- density resequencing arrays.
Genorne Res, 14, 398-405. 18, Sulaiman, |.M, Liu, X,
Frace, M, Sulaiman, N., O s&n-Rasnussen, M, Neuhaus,
E., Rota, P.A and Whlhueter, R M (2006) Eval uation
of affynetrix severe acute respiratory syndrone
resequenci ng 20 GeneChips in characterization of the
genones of two strains of coronavirus infecting
humans Appl Environ Mcrobiol, 72, 207- 211 19.
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32 WD 2006/ 138182 PCT/ US2006/ 022622 CLAIMS What is
claimed is: 1. A method conprising: submtting a

wohoweabsisy of reference sequences in queries tBC&HUS2006/022622

10.

11.

12.

13.

14.

15.

16. th

t axonom ¢ dat abase to produce a plurality of 5
taxonom c results; wherein the reference sequences are

" thattrthodib! i g @leesin tee nabthbdibevmputerireplénested hat return a

score for each reference sequence; and reporting a
taxonom c identification based on the taxonomc

r e SUPRPEMFOMBRE et hod of claim 1, wherein reporting

t haeangfernseferings ihd mwethqdfof dany.on uses one of the fol |l owi ng
criteria- 10 based steps, the choice of step being the

first.s wherein the criterion is satisfiged:

¢ e e Bl Ebioni e bner b o S EHSRIRS Pl 1 s

C OATHT RS g"ﬁ? Pl Ipratedip ppipdetersingd st ofpesfiignstwithig the hielogiakevense © N;
result oeferdnecheiyel tﬁﬂﬁdﬂ;t&ﬁﬂ&ﬁﬁﬁ)@pd@iﬁ(\ﬂé fé&egeﬁiﬁthwaﬂlhiﬁt%t)f a substance
score anbng l‘l:yprﬁhzmg Itol'!irnﬁclr& hyy ugefd td g%rte%ge% % oSigz:&1 é'ée nr(x:c%'s when

t he hi ghest score exceeds 'the sctore o {ﬁe ref erence
sequencEeFFReEPses ag de Aol pghe & frssipahegemipda

pr édemnigingribereidh of gapteomdi@tide@olitungshoh ehe bibbgitabPp@iick RPLWA to a reference
child clegssewhen all the taxonomic results contain

only the child class and a direct parent class to the
child class; and reporting a conmon parent class in

al Mhegyethad of glaigeds whein thflyebstae¢ i oBICRyfrined. ai m 2, wherein the
score ratio threshold is about 30% 4. A nethod
copprising: . 2 rformng the nmethod of claim1 two or
rm?ie)enfelﬁlﬁg%d\?mmt%h FEEPERE pluralities of reference

s e éflreling epotmtipl suhwsanetoa pian fitipl lueth fro the Gilogicabsamend, ghen the ratio of single
i dent i fhueladtitiedsinonshiens &l talol NENH teii§ 40 t he genetic
datARARE (OHEL LRRARRSHBRAANRNGS Sl ar e corr el ated

to predeterm ned prototype’sequences From target

pat hogens; and groupi ng identical taxonom c

i dEimtniefhbC@tihions, whkrtih tht Biep wedhs1es pxdong prot ot ype

sequences. 25 5. The nethod of claim4, further

conprising: reporting a positive result for each of
thgmﬁﬁwﬂggdﬁﬁﬂﬂé@@ﬁ§mﬁﬁﬁmﬁhich one of the taxonom c

| dentendifg tgbEgialsubséghate bg Owerbess, MBAOE: ritd oDBudtaset 1B Bbove a unique-base
pr ot ot ypemwsigquences of the target pathogen is the sane
asmg(m%mpgild fof t%e ta&get pathqgen. 6. The net hod

of “AIArnE 5 FUY PR PESTPIFR &r fifnded @entel 3Bieaeps a fi nal

t aseeradgite cituiding dnfl jeeabpulating umil the @tioif mrifuebagds &dglowihemididise threshold;
p g_&int)\liﬁgeraiﬁ@&llﬁaﬁe&alﬁ @\lﬁﬁl ?ﬂﬁ Q){téﬁ&gd_)ﬁct)t$nhﬁ s&éerﬁg%ﬁt@ tocflarﬁi%t%ﬁqr}asubse uence; and
c . a 1e positive results contain only
th%“%%%%gégTﬁggﬁgﬁhwg“gg?%%?mgﬁﬁgﬁFmﬁlass to the

child class; or a cormmon parent class in all other

C aBi@gnethod3B c WD 1 2 0 &4id BEIGe-Rce bRl O o d@p22 7. " The

met hod of claim11, "'Werein the nethod is
conput er-i npl enmented. 8. An apparatus conpri sing:

e ati&etesof Haiml 3 vfreipyrepening fhe extrngingshd tetalsilpfing is stgppediwhen the last 21
net hod Iodtiqps @@ 8:Sdntkg pateriil GlbRgicEa havs EFHEIRAE £ @Rt Bk aH.
froman assay conprising: 5 converting base calls

located in a predetermined |list of positions wthin
CBEOrSGEm - St aMPES I8 N wherein each entry in

t hebipittieglb¢ @emrsubeduchde gia gofetiqipBbate DG @RdeRTRIAE Kolbdtel sequence, when
capabi |thdbhe@br e qﬁ&ﬁﬁ%s@@ﬁlﬁe ¥ ;alti&%f%hi&hg bks& vl b 5&%rsﬁb§‘%uence
used tg generate f e. bi ol ogi cal sequeéence; erern-the
subst anee e ABTYHE T ei ¢ acid of a target

pat hogen; and determ ning the ratio of single

nucl eoti de pol ynorphi sns in the biological sequence
relative to a reference 10 sequence. 10. The net hod

of claim9, wherein the subsfance is a PCR priner.

11. The nmethod of claim9, further conprising:

sel ecting a potential subsequence of an initial |length
fromthe biol ogi cal sequence, when the ratio of single
nucl eoti de pol ynor phisns is below a SNP t hreshol d; and

15 calculating the ratio of unique bases within the

. I A~ — T T 1 o I )
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18.

19.

extendi ng the potential subsequence by' one base, when
the ratio of unique bases is above a uni que- base

wohomsiaeisd; 20 recal cul ating the rati o of uni greThas®s/022622

iLhin the extended potential .subsequence; repeating
e e P P BB iR 1 T e ¢t o of

u ik glsey shissquence epnaimb glpast A eontigiogumichalse: i @ghol d;

I BERMHING thelqBdr) sBB g R &SEorCBi 190 b QIhd lgﬁth%)ﬂh@ Glgf?}pgubse uence is from 30
potentgqb ubse uque,tobforn1a guery subseguerice; Gnd
cal cul 8t'f ?1%‘5‘? R PUOL BB DU G s UL suljietysey it ahlsasgbent((the length
subseqofdiropery fubseqiehe -30910(208) -010) %l @ithtlehgth ofkequery Bubkdad@ence is less than
uni que o I : 9 " th
of ol o isg e AESDAkH, b AR HT) suuine G TRBO
recal culating is stopped when the last 21 |ocations
oThetniveho@aitcintl® Avhpreih &8 krefbd is thapagUapeedrave fewer than
4 uni que base calls. 16. The method of claim 13,
further conprising: submtting the query subsequence
t On ePPgjeiPreceinprisifat abase in a query to identify the
bin@hOB1 fefibmSRAREABY orMAEN18. t he | ength of the query
subsequence and the ratio of unique bases within the
query subsequence 30 neet predeterm ned requirenents.
34 WD 2006/ 138182 PCT/ US2006/ 022622 The net hod of
claim6, the requirenents include: the query
subsequence contains at |east 7 contiguous unique base
calls; and the length of the query subsequence is nore
than 100 bases, the length of the query subsequence is
from30 to 100 bases and ratio of unique bases within
the query subsequence is at |east about (((the length
5 of the query subsequence -30)*0.2857 + 70) % or the
| ength of the query subsequence is |ess than 30 bases
and ratio of unique bases within the query subsequence
is at |east about 95% 18. The method of claim9,
wherein the nmethod is conputer-inplenmented. 19. An
apparatus conprising: nmeans for perform ng the nethod
of claim18. 10 35

35



