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sonme facilities have built custom sequence dat abases
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Ad7 prototypes, as in the case shown in FIG 3. The
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[OOM?be desd gnrehtords dHCorasshowmdhe ibaSpdsidefl a system and
influenza A strain identification as described:in
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pr oduce®RiMpi i2c BREDY SEnPEFEeHAC NACY AT MiGERBSS t°
t he respesdinte rbirl End@giloBSpREnihe. M croarrays were
al nost cony etely hybridized in both cases, REPI
[00%84 put FHFUHotlh 1Eal 3 3H6MRE t hat SH47E SR GhERt Wi £2°
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assay a ed‘é%lipﬂieﬁleaoi H 5(“‘55’%5886.00 hé/nrotj‘nis_éf Sg?(%h'pl%,engontrd
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m nutes (B), otherw se being processed in accordance
with the. Affynetrix Custonteq protocol. |In conparison,
the signal intensities for the 15-m nute hybridi zation
mcroarray (B) were | ower than those on the control
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to the Affynetrix control probes at the top of the
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mul tiple biowarfare agents (WIlson et al., 2002b). The
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sequencg?}lg@cge]lnl]eldf btyhéog?r%%lyde\%gge glé | gHEERAt Rogrrol system

tiling serdteyy. ththest spoft ddpoti godutle@otkfgor output (s) .

m croar pays.d.hat facibijate identificati on of a broad
spect rum o?ngpat 5&?%?% ’aﬁcju’lcg‘dla\s/i %Iucgll%sﬁdr APRP oFordge L
| evel (cherkiddoyaxerubdd bi2008; eMaegHet @htrol208%tem,
Wang et +t0Q: ire he_pat hogen. targe ,
sequencgﬁ%rea det e’;é)moﬁg usi r%ﬁgéné%rﬁ lPogLngll BRip t© Solenoid
sequencidy- t ehrslsogyse riayihei nglespewinalriozedignal, solenoid
equi pmenty pernsengek ti eriods .of  sever al
days. Accordingly, t%%@é]p?)élsg%tgvgn%%en |3106% §RraYS Ryppet 164
rel at es2¥a tirerdeeéee i vrrtaddoi dehite fasat ifdow ofontroller of
bacteri atguptl Hak sapd.pratpzea Q and virul ence
mar kers usi ng Dﬁz gi%roarrag ?%gﬁ%gf%§%§l$h%n%?e§g
i nvent | P igents| af e*_‘shq @r_?h@nbletimtitoestan ebtli'd_implemented
anal ysi sn of v-89e4 e@ﬁIn(gassnk%seaé&?cyr%ﬁ%%”Qnd&t%fdi”%dthose
regions _that can be used to assign numeric dé ect'fon
pr obabi #$ 3569 FoinaltHrase SkakderPajferdpacpt i catparhdgenal No.
genot y pes/ s sBiext s es 1y PALYENSy k r |
relates to nethods required for the prsgt%g%gifr%r%f M%%f hELow
sinple %?fbtreéﬁﬁrfevz}%%@du%ﬁnPwsm Senwitoriment af}led July
sanpl ess f groogai(d: Bb £LQAMNLRYS: WS %Y%@%bﬁ! calJ )ernBFE' E.
present_invention relates to the use of high plura |}t1y
r esequelciGYnftr darr &S Chsia MARElY énads bicadevireesd by
for purposesntbaheri,d (Rel vgleH20B08L S, 0 se sitivity
|nfect|og§{d|seas§ agents and pat hogen surveill ance.
In par 'IREUEAE P pertains to DNA m croarrays t hat
[00x3pl oy mrduaEge DYNDerighundieds 10 thoysands) (of one
sel ected "prototype™ nucleic acid sequence regions
(typi caRPI2BERE00D HaSerpal I stadhpwf pomsamarlgét Thermal
genoni ea3equesrsesertrdesectaand.dident i £y, a
| ogarithm.cal | % | ar ger nupber (t housandsrtgatmgﬁg' of bypass
t housarfdd)-°6f 2 botrdifr SRR etRahdUWbR03Rf y rByPasedregion 202
(strai rcaneveak) udd o dhioal roat iegens 12Mor eAcQﬁ)"rjdiiﬁb” sl e
t he in\grg)tidon relates to the design of mcroarrays

fabri cal'EGtBRF | w Rer BERYRMENdiNY§ 6t 0% hef kour gestrictor 120

nucl ei caacpdsdusd g ganethl 2"l priabe apps Q@ﬁ%ugﬁ%yfavsesn
nore parti cul nventi on _concerns the design

, the. i

of Afffr?gtlf)i“x% ge&ﬁé’ﬁ&hﬁﬁy M0 &Pfagat (RS FyrEPredEd by an

probes upsatesh | serald eNehont @TH ¥EHSa OowHl th@ak09e iR element
- 106 baa%Sp%rs of target sequence. In a particular .

embodi MRt Tt he" Bt ESeHP PH itOn2PrbviUEd aombehdp fluid

for hs,i mtéamegtaimlamsanyngaﬁ @rénlao_kaizge,_ d@ug‘ggfi&g of the

at hogens. hy. det.ectin eir _nucl eic acid seguences
gnd sggjléégiylnsg lﬁ’eerésge%%%lg&eaaahye%r&t FURR aYt omethed fluid
si m | aist jegead My agatnsim pishlsieceUan@in 2andapd i SAER tream

dat aba Thi s _abj i s .acconpljshed by a nonaobvi ous .
adapt afélggﬁeo ezneé%n?ré%ti%fl eE%E%JF%ﬁya (CAPf et iBeated fluid -

Cust onBéf¢ t e fThedpfdyr amrenph oyesh s sCustosBes(d,Mon the
was designed for detection of Single Nucleotide

Pol ynor phi sns (SNPs) by resequencing target DNA. This
so-call ed SNP-detection calls for: (1) an error rate

in base calling that is nmuch | ower than the naturally
occurring frequency of nutation (in hunmans

approximately ( 1 per 108 base pairs), (2)

anplification of the purified starting material, at a

o e . Y A NS o e



agent), (c) routine nol ecul ar pathogen surveill ance,

(d) vaccine quality control and (e) nonitoring of
w@emedi4s3thanges of a pathogen as a result of PE/USENNS/024085

genetic variations, drug treatment, intentional

mani pul ati on, or other events. Hi sh-densitv

[ eseqUeRCicRghEh &) 0 ayhakh gheldensly GOEY GAf l@¥ste a region

(HDVB) are fabrlcated by |i ght - dlre ted conbinatori al

synt heS%s 8P DN igGrer 8% (ealSe r%‘f”.l,a"‘f[a@’g% Mm-S treamn

DNA ol iggerer elsxyéttth-aeddommtseﬁeaai bessd quemhltyzos the

have | engt.hs of ses. Throu subse

i mpr ov ﬁ'tssaflﬁet%% WSHS%S‘TJI%W‘W Sh 1!r{es%ﬁ Ut i tgrafsed on the

sem COrdilﬂfb@énpétoirDrzﬁﬁlsﬁ:Sncé#fytrmt fiLxwhidsrough flow sensor

denonst rat e e gbrl catian f HDVs havi ng i ndi vi dual

f eat ur €s Wi BT UTTBAS appr oaching 1 m®, enabling
[0038obe fl&ﬂtt&ttl’eeeﬁ]emitﬁérﬁs J.Qﬁ.ué.ﬂfam tLinMESGURER &, erchehanin axis

mat denp r at

t
rel evan°t oﬁagﬂﬁé&tl hﬁ%@ﬁf“w s gﬂoﬁav%n%een%@eggé on
a "til |arpg>rogttmate:gy/ hAdeontdahgl Ws fcbar aptothese off ehgeahass

| engt h ’ﬁ; nt hes dhf or each hase in ,%h taQe sense .
and ant eJnS ec { SHENIPRGUTT i ng St hat 2% dFar of

ei ght Zﬂmdeptebes Hosm mhedhcﬁmzoeaateﬁl baequtraulwa flaw can be
gi ven re ng equence. di.rec

(sense (?ED% F’lggén%le)cag%écl:%] ?gﬁetﬁgg{]%h e tch%]erature
r ef er entief fseguens eohitee fﬂhm@elrotfdews shaver d ¥i.ngfkis

base m t

base. oﬁ%e%@l% Egogﬁ[ﬁ%l C%%QQ fect | %gk%gﬁ&gaéh%ﬁge in

t ar get upﬁdirelam aemfde toldpentr e quencledhistiean Hegse element
‘manner, b a

|nterrogat gtg gﬁgggﬁg%l%ﬁéﬁg gel}%m%ggsffgﬁ r%ugh thermal
posi ti oms dAevoferyar y Mour GpossiBlve bhsecmqqtngs flow
vari ed Al De Bubel JdehRashLi 0 dn ebNBe! b2 et 23BLone
probes), allowmng a dire rea o the target sequence
from t hamagortr esﬁbﬁd@m@rﬁosﬁt pEFsetadrodsfinencad &y. the

the Casc?rl%fntgt{?tgﬂn&qt%ﬁn@XSflévl;]esem té’@fsttﬁé“ p]:e;%ure of

software i's used to reduce the raw i nage (.
to a siwp irtoegssi fEufdbeEmat the GBS |°Ife)>r9tﬁfhs lUld

i ntensiil&s A% ¢ Qe&iné %H@J@@Bm&gt tcﬁe thar f)?@@@f@'l@lg'entlon, the
probe positions. Finally, GDAS (Version 2.0)
sof t wareontsolded to wpisity tﬁﬁrlé%éf@@éd ey st st 18hels
ABACUS (SMdRkaetafl compaB@i)eat @OrinehBbhfe P OALGE 6N
estimate of the correct base calls, conparing the
[002ékpect FY&RENBehs| & | @ fremmakec RARTE SERTA BT SnS8e
probe sghs,qiMRa+0h st he-auabh abl o &xpobt tﬁat ecatrmeslude logic
fromGDAS is the FASTA-formatted base calls nmade for
each ti [ardwegeoandf of HefteaequRiRInigrarsayto Hompeppate for

the type,desarishgdoabaye ddave.pegndsgedobochdentdiite sensor
pat hogen speci es” and etect drug resistanceconferring

nut at i oFRIGh 382s6PPRRCTHTA itR The rePEEFeR ARftLUStRgam sense
cul tur egh driGr@or g§@h§<§@ 1dgRel pelk nhrHli Yo K2 adnelsedkor 1ogic
1996). Troesch et al. (Troesch et al., 1999) designed

HDVG t OKRAYEE Fitnichat &% betWeBnaB4thi AAEFERECE ol%tceetf United
Mycobactefi ddmrsRest e8o ang sy obacterdime b ubes £411FasS sensor

rifanpin resistance. A tiled arr of 65,000 oli
probes WRISHSEE foraetiuratasyet %’é‘tfuéﬁcez%):‘s ctq %:,rﬁ?n et

- i sol at es1. of v%?tcm@@bl@é?ﬁ&fyl &hlﬁp%@ﬁ@ﬂdté@ by reference
rifanmpi n-resistantM tubercul osi's strains.

recent | 5T SdquengB8peti®icc Paer? % of %?nﬁ—ed flow signal
tul arensh$t and g¥nepeséd Lawas denomnsidedtiedahfes of the :
envi ronnental sanples using tiled HDMs (W1 son et al.
2002b). Both of these general approaches rely on
specific hybridization patterns based on ground-truth
(control) neasurenents. Moreover, the authors have
provi ded no direction on how a quantitative conparison
m ght be nade agai nst closely-related or unanti ci pated
orgam sms for st art| ng concentrat| ons that ~may vary by



f. Drug resistance markers g. Pathogenicity-rel ated

genes or virulence markers (useful for diagnostic and
W@e@ghosssT c purposes) h. Markers for geneti cal PGT/US2005/024085

~engineered traits i. Plasm& DNA sequence (Bl uescript,

PUC etc.) i. Miultiple cloning sites ii. Drug

resi st apeeroankeid doampicekbhhi synseandayeits. Fewicebbbdr m06

etc.) (or cou lis : t L]
Toxi ns <(erjgl’ul %ﬂ S'Irll Ci ﬁre@% PH: gggeggg]baﬁog%%ﬁh the art).
i dent i fdamabeononmeateldattioonehsosdpie §OUrksesn analog to
Common y.espira at| ho cl S
Bi ot hr &40 aéén% OZUQR Q,f%?é%ﬁ ?&@ngzlrgségﬁyﬁ%gegog can
Cont r oljeceiveohise Ctea_l’aa*_teldoﬁlo\fv mg}r Suod senssondedsal 302 and
gtr gglm S otnvleft l:he& Ic!gi%% §§§P&lle§:o( Qaé 11?’%,?*1’ep§\é@gntatlon
Envi r ormierihe( ﬂ\,altl@erd iﬂcwd §9©¢§S{3@a€séoé c@prigeceive the sensed
| denti f c d i ssue associ at ed
with pa %Jhg’tgefgg Ges gnr)ton%qgéaugsn%e Honol ogy (rel ative
[002®)] pat rm:gftrrouldemmw)%@ cHngﬁtthtrmnser:ﬂﬂe@e an orientation

(Genus/ 3peci.e gde%f dyeakh 1) sdiClept bbb Cali ol sRouRY
or unanti ¢l pa e [ chrlle y new unantici pate
or gani sysnsbr chpaﬂel%@f( @@@pettmg genéonel el@mdingepr2digital)
genet | Gl & feggglséﬁty %&§e§¢a&onl Bl 48028 Fha1 10w

man- made st 1 ngui s | cated pathogen famlies
1.. Rhi nmnsms (ﬁmyer@q@smeateof/am@mtéylgn sqregy 308 is the
conser vgek dy0 D%ﬁpgsyﬁémp's%ng@%ﬁﬁa%@{%@@%fwm
Pat hogen-uni que Sequence segments (Cross
hybri di gatricgayipn Pothsintical P§Pammporinaft SERTOR tSofal
anpl i fIIE%JJOQ[HH@QQ'&P@%&tl%Hngéﬁ&l’alth§qu§§C§SZ -bit binary
(relative to pathogenicity and patient managenent) a.
Drag Resigtidn®é thedbstinete skrepsaiomiicerbpes fpur possible 90-

Pat hoge@égc.tletey oi-eLat &dh GeNGSolind TOHiMgd8NESid ] - The position
Transm ssion (Infectivity) related genes iii

Pat hogeRe et tuF1ps| ahdshs WOBVILP ul BhdeS &6t 3Pl T/ frepty-five

Host - pathpaen i nteL agd i g @8nese ipodiFBAGIN SsROAFR L kit
Tunorogenesis iii. DNA repair Phase 4: Gene Sel ection

(What segusHeesn8hoti P ECLGRI Py e PIraBedlon PHe hrpyoR the

a. |den{héﬁna@eﬁﬁsé\cﬁm|é¥th§énP@Ia(’§l)VeatoC@n@$ﬁtzﬁ>r@%me
b . Pathogen gcenome for flanking s guences Cont r %36 is

c. MbstOCFERIEHAPPevaleritiVari BRt3° i‘habl B2 . SR B

Especi aﬁ»ka/vﬂdaa%yaﬁ& for gapbdkYyoreMmplaviangtpad f‘lﬁgfs?b‘:‘rs, with
(I'nfluenza) b. BLAST sear ch: i(til ncl usi on/ Excl uf(s) fati
cri terl%}%ﬁr AEMAAYS B GRRARCE BRI G CExBFES i ortentation

criterigdndbr 3Bel at @ﬂl&ﬂi&fﬂ@ﬁnsSWIKDGSchn Rosslidaled@ on the

excl usion/annotation criteria ii > 90% hom;rl) 0QY - ted

sequenc&3fReds Gty b?%rcbésdé’%g??%%if oNCeC1. CRR L Tocate

consensgss&adence te fentcohyrahdicarinetate as such

iii. ldentify pat hagen specific genes/ sequences c.
[00BPAgmat PECFLNPEs 346 R | ZHTLF § A BF BF L SRTEs 3R

bact eri grbredNwber cofpeopi esaabblenedimmpat hogeme,. ROM, Flash
Sequence honol ogy with human s quencen%ﬁros n "
hybr i di ¥88¢%H) n@gngEhﬂe?&%raWS FBYSF AEH OF eREler computer

pat hogepk £4SRC RS (uh. BaovBACKl kHS; amar,i mbac{;pfm]a)te the
Phase 5: RPM chi r| oritization a. e 1.

est at e" SERITAIT 4 8n%é§asrs %ﬁ@yeﬂf e%)va&veTS?géfo gengna
tile size6oidinks30ChAE cerneEsehonoAuMeepsenett Integion,

ii. Associate ac sion nunbers Wt onsensus

sequencBE°HS SRt éﬁ% 52 PriFary Sbf‘ﬁé%t?fsggof:or cffsets 314 and
prioritkgaly dheCapbebpaiatepfifsstedumciguéescation of the.
Preval ence of pathogen dependi ng on targeted

popul ati on, geographic |ocation, season, and ot her

di sease transm ssion factors b. Cinical, operational,

and public health relevance c. Chip functionality

i ssues: i. Mxed pathogens ii. Data annotation and
presentation to end-user Phase 6. M croarray

VaI i dati on: a. DeS| gn controls a. Nest ed priners sets:

~ a1 o . ~ o oy



Echoviruses Neisseria nmeningitidis West Nile Virus

Mycobacteri um tubercul osis Varicella (HHV-3)
w@Et@ploydseroccus aur eus Hant avi ruses Ar canobact BCT/UR2005/024085

henol yti cum Rubel | a, Rubeol%® Chl anydi a psittaci Herpes

sinplex types 1 and 2 Enteroviruses (rmunps, polio)

Par vovi esist fQr atlberithirendedcusenoffa hheadtjentation of the

di stri bﬁﬁed r.espi ra%]gr% di agnosti c device with

bui I t - i FSURelFPance®tdpabitity for agents of

[00B0 Dt er r okd SIAfskeapp Biedffpabhpgeriscunheseanse@d orientation

i nclusion qnto _the chi ulLd al so i.ncl ude those

el ect et (GmehebEr S8 o & BT oTe T e les® ComiF GnEroLler.
(CDC) Cati egar exAmpBe & eColfi ah esriGrtami agesdssorTh@se can
are nost_ not a{bl¥ but not. Iti.mtedato,ssi @F‘Z!}udce:n DG b
Cat egor V"R Baci PI5 FHrEE S et o J&°85: TRV natradtsF, can be
pr ot ect pvacahtingeah Yef sihei dpest osiSrmitipox (vay.,olthermal
maj or) Franchogl La,Lul aransi s M Lol NAMRLLDAgI &, (RYRES inier
(filoviruses Te. Q. Bpol 4, rbar gj? and arenavil r uses

[e.g. Ldswa, hvéhopodl GOChCabpgbiarB tBbecep) ehabioongisl with

(2308 B37).--Br.uc it i F C ' SuLs

(A44) B‘g%%hlo]]%ggr ?Iéllg%a er%) ((%%ﬁ aﬁ%ér%é%)ﬁs kﬁé#dgfa!tgm%gs ElLow

pseudonabtigiollekl rados: s)eRsirtitdcasd ssavebl andi@ding to

psittaci ( t Sla 0 L1 Viral

encepha%‘%?%ieq?gﬁlﬁég\y/rﬁér%ée%sfcFgl%g?% eﬁe\zéﬁgigg%i%%’ui%% offsets

encephabteis] feaseeparioiquilae saeephalv costrakbtergen be based

equine &HC l’c'st Hé’le);r dcé_%?gg%ﬁ[ercnéggr 9%&9 controllers

i nfectious di seases such as N pah virus and hantavirus

A conpl kreingnd fgpdaxanbly sthagsane tdrbdnagerm sofrepplye and

found op.ihe GRC website (http://ww. cdc. gov/). For

purposes of illustration of the present invention, two
[00B&sequehti sipuiidc beanetesd dhieps of RPMM candbRP)edpiflolr any

be descyjhed. hergi Rese is ir -

At Nogor i Gy oar PRy Var el (PR R Dy BT s -

made usFaRpR-chiofhodeassnt yreAPlyeer x Hercrsamply, 1if the

fabri capLom pfaeesseRayl NG aapLhel i AudkcPEODE] QAkULCten

size of 18 x 18 mcrons. At this density, 29.7 kb of ‘

total paEMRRIEN OfaPfet  SEGRENCcEOWaEC T iSYEGeMop00 can store

resequepeidg-s Hie £abriLatinenrves perf or aed; ashqart gt

a pre-production beta-test of an Arfynetrix commerci al

product teuslomseq) T tratSwasTi Aveirfe@ lPgREGNPen degrees, the

det ect i Qfeiyh1@Ra8EDET SRrerGRll 861100 Akvaedyersefyrtls ang

follow ng overall design strat e%%was used for the ,

RPMWI : W@W-fyﬁéﬁ#ﬁ@@ﬂsltyonséq ( SRS eﬁowm%‘&s siphoning

fol | onednaWidRirkheses Wel@ o ¥ar§Ld Yiedfs1e998hf G ressure,

efforts within the project consortiumto non-specif

cal |y afpfi95p CaRgRe sStoeNiteF oar Y&t SANaPysP3ssqhend

present ckV@HONLS s TBEE )Y Yrebb@Fds t 0kl /815 eEHIENGR% 1ion

on the array that could | nterrqggate conventi onal

(speci f FEOPrTIFRELSpalty PCREAAPEPESHE IAfendiprNitrogen, and
possi bl get b1 MAbwPBbASL WIS deMebopsd dHcadapt &thdOlhases,
conserved sequences that fl anked the vari able regions |,

to be iAFEPH dPEt EFWtHr 3% IAY crIUH A pr obErS &g ension of
Thi ﬁ al h@y\_mrattqwbnth JhBoxab&dﬁvTel)é t?: df(ﬂﬁ(er@inl’ce%ibp?/e[)@[@ﬂdhfﬂow
with an existing hardware platform (e, q. , i ght
Oycler CHuAHE TR haGh bTSRe” (9 UEM d2bont turert

rreals_u][ _enpplchafthnCNHD&Id/Sﬂﬁ,MBh @ﬁﬂeﬂiﬁd DSyé‘géxmand Method
anplification strategies that _are on,t [ | at e

or i zon oF AL A, DHtRC S0P aPEEy hae MG RRECh 1 @ STuart.
hybri di zati on patterns with specific strains of

organi sns and to detect subtle variations in sequence

that corresponds to pathogenicity and drug resistance.
Adenovi rus (doubl e-stranded DNA virus) types 4, 5, and

7 were designated as "prototypes" for the E, C and B
subgroups, respectively. Specifically, the present

i nventors postul ated that resequencing on the
prototypetiled regions would all ow detecti on and

. o o o - - - " o



i ncl uded expanded representations of all the pathogens
present on the RPMWI, nunerous other respiratory

wQattkogsss, and virtually the entire set of CDECT/US2005/024085

Category A, B, and C biotenpori smagents. The full
listing of the RPMW2 content is provided in Exanple 8.
The RPMY2odesEgreexpanded nul¥xcuharheps demeblofylly
capability b enacPI i ng i.ncl usei on of _probes, such as

|
t he emﬁWﬁBér?Ber Sy gﬁf%%%rbccus ®pyogenes. This feature

(003wl | proevicdelt pepindenvotag) situpublkeceealdanhindication of

100

prof essi onal an abili t\é to determ ne atél1 iikel yai Q‘ejs?%( a

di seas&EaSBERY" 555t GUYY tFHREH S§1 8RB THe *Fyped

pat hogenriraspasinsed rpeptl atd epplfyj ahé sof htmicbothesgontrol
nur si ng _hone mljtary _barracks, etc.)- Thes r

may al gﬁFégPI&t ehé%gﬁe r &1nerq?gea8%%l%q ihcr?i %g? 9868q

pr esent@tdwonthé thdeased Aléhepopbkat poimt Tme thanbertrol
of pathagens, represented.can al.so. p '

i ncr easaﬂ%é)rﬁF%“BES a1 ﬁgil w%reggogﬁ%?ﬁng%(o%%g% %%gent

chi ps afnviche i pnesentomprueaté ofvt dheradyantdyeiob Wighkout

feature density to_simnul ousl v -pr.abe

di scri MYt éexan%ﬁcéu%rllga%g&ﬁ%n%lé%ilgfggag i daatnéj‘further .

pat hogerislavbsatfomayhdhesapeesent flvvadeivhge et lbdeniipgaralled in a
specingn. .1t iscalsq | ; ote.t ene .

expr ess‘faorr%e%rﬁgréélcegggggééggélu%qﬁug %gct?%rc?&onto t he
FTay iFTAURE daie aaiireramsagenorreesankerison PHusne
sequences representing gefn, tanscrhpt s 1 algorithm
Conpl A G GBACRD. Tor BEOLbr S hae o) "Bon ool algord

si mul t aEDUShy bpoFitlicaradedn accaysngi th etposgbodiment of

al | ow n er %%_%gggg%ﬁ'{% %fiog?n}%g] &Mt‘iﬁpsa %@d %fA@Uﬁguter
enabl e The mcroarraynto etect not onfy the presence

of a pattwgertibos swuled ahse edriwedetrepddhig MeaioR -

viabil i ;gL r BLEQ Jerker 5, 3oul.d ;0RkYtbén, th
pr esentzg‘%/%oﬁdﬁ?‘gcttépat o%élhéggnglgtlfe 2: RPﬁlf/Z Iayolut ©
(Nanme) ®Respialaedgyr FeatrhoeganbSpets @x/eSuby Spe cinbsddes

Speci es - S [ Ci es
speci esé%,ﬁggre}tgeﬁgnée%%%C?%O@ccﬁggﬁg?ﬁ?ﬁf Subgr oup

[ 003 Hex onaddoeting1 Ao Sl repippdBle e erfoiheusr 8s ¢k diVERpépn, the

E1A Adenovi I-ber Adgnqyi 0 HeXO0Bf the
Fi ber Ei%%c?éﬁfg\zli F%l)ls(o%c%lglgx%r%% ber %%Rgéﬁebgr oulp B2 the
Adenovi serssedl fiexob Fidierd 0B1 Aa g exraddivr 8s18% Rascorfilter

Fi ber E QWP enQvikLys lex FLbst - H1A

Adenovi g@%égp%g%(gnt%i 1g%r %%}f,%\éidfe%%ﬁrgg%blﬂex%n F'irb(e:‘r_:ln ~
E1A Adefievilrars agchies o RiffeptE{R SibdO6Up DPSbgegpte one

ég,?-\nlox:‘ %Ml‘?’ocfin{_e%)ﬁogf Fiher, ELA, Subgraun Jf, Hexorno i Rer selected

uenza | nfluenza A Hemaggl utinin 1 :

Neur ani phuldse bESRAuPRIMTioFAsB AT M rmoee(Faf| 5 Fultof

( HSN1) EHermgal utihnip; 2, NeYLaNkBhaase the( BHkl #10owing through
Hemaggl ut1ni n '3 Neuram nidase 3 (Full) Hemagglutinin 4
Neur ani Ahelafkow deEBR G ithenPEe Netafiintiasee s  The
Hemaggl upiaidh 18 Nedhamdligdasan brdemaa@ ukleBef o the sensed
Neur am ni dase 7 Hermg%: utinin 8 Neuram ni dase 8

Hemaggl BLPWI FFUONREUF 8P ni delSd LdorRhalfgiUsSi APR atpo Pe applied
Hemaggl uti g d skhsHaMapgl Wd ReBodrt Heymaghdti phdkdk® that can
Hemaggl utinin 14 Hermagglutinin 15 I nfluenza B

Hemaggl GeRRF U NEGr AnFHIUREESBEMAt ri x | nfl uenza C

[ooﬁ"éﬁmgg' Fhé Nidyrs Matefi by potieraseRaradnfddpanga can be compared

Parai nfl uenza 1 Hermaggl utinin-_ Mtrix neuram ni dase
Par ai nf taenze2 2 HeHagat i’ | BIRCkMALP) x TE6r SHFRTISSE P
Par ai nf Lugpza -3,dHeeBeghdd ididraMay rix H8uURnasknidase
Par ai nf | uenza 4A Henmaggl uti nin- Matri x neuram ni dase
Rhi novi rus 51INCR HRV 5' NCR HRV21 51NCR HRV29 51NCR
51NCR 9501468 HRV HRV62 9501821 51NCR HRV1IA 51NCR
HRV58 5' NCR HRV14 51NCR HRV87 Coronavirus SARS
Menbrane Nucl eocapsi d Spi ke Matrix d ycoprotein-043
Hemaggl utini n- Nucl eocapsi d Spi ke esterase 229E
Surface Nucl eocapsid Spi ke dycoprotein Respiratory

e, - v o s



Nei sseria neningitidis M/i N GyrA Bacillus Bacillus
anthracis protective antigen rpoB | ethal factor adema
w@00s0i4s61 or (Cya) Bacillus cereus rpoB Bacil | BET/US2005/024085

t huringensis cry rpoB Bacilltlus subtillus rpoB rpoB

Yersinia pestis OmwpA cve2l55 sequence Gyr A Smal | pox

(vari ol ealietraggbnt s dHemeSEhoGh e kihreamd} orfhebicedingller can

protein nkey ox Hema tin I

I—lemaggladlcilvq @?%n%?ssse%ghg?ul é\r er%% %@%'b %L Fﬁ’e resu%ts of the

ndh Di fdmncfettﬂlﬂ_j.)ada IaQIVlYIEdaEfeEb(bISami_ngtmalNPfactor to

Pr ot ei L P VL] : '

or ot of NP BroF B H A UBS ToBrct Sin hB Proto a0 (pLock

Bur khol diei.a Bhe kihed wersi afrralhé eiurPen Al VaaRy (addafder s)

Bur khol fl Va3 R .

Bur khol gu"%tgggg%u a reci§¥ ﬁlﬁéélﬁl VM@ Qe% gr%aBln cen

(R cketitssicampioadz é%mnyerAﬂbﬁhvticr wesiugenaz umdaﬁ?aéq@i Rlow

nonst r ugl %@J 474 | eocapsi d encephal itis polyprotein

pr ot ei ns East ern’ equi ne nonstructural nucl eocapsid :
[00®cephaln tad s1apel fhowt@inirptbtei MhaNeoneral kyjuicae receive a

nonstr l; .bu nhal I LPated f£1

or ot of e e an b Erno B SRR i T 71 ThRee Tron

Br ucel | Brabdiheuset 230§ B3 By celd) a trebprerriiss an error

(F6145) el apsu 4401 AR Wesl karCadd S99

Brucel | a%gﬂ\}lilcls B?Bge%:%aﬁ(lﬁeot o% Arcapobactferl um 168a pressare

r RNA pl Erdferol (gt Deum Heswpphydins TORSPB 1L edpAr agphange in

i nflue $a0 byl r l\@fﬁel La gatarnfal ks heoeggluthnbRessure

Gyr A Mycobact eri um A tubercul osis

d ostri TWAHiFStyi| H@Eﬂrﬁd@é'tlenr n%ﬁn@NtIWFfaBéﬁﬂ @oseErdi shyral -

TpC Epsid %&%me@éﬁ raggw W%&ogomawmmt@&anl

L & H chain Coxiella burne

Cr ypt ospotitdiluireshei e (papcting ) d@lown0157tfv-?7 Gpta

Shi ga Toxidv e eShi ga1 JOXAL YL As R INWs se@MNIEE error

Ri ci nus” conmuni s toxi n Sal nonel I'a Sal nonel | a enterica

OpA GyFeTsel-noABE| B ifp AoBEBehirsioaly AR MRS | thput to a

Shi gel | g, Shigel kandysenterbascoms) Shl g@hbad{rlge&r@ebhe

OmA GyrA Vibrio chol erae OnpA CtxA & G xB GyrA

Ni pah VFPRRAINGELeBE AP PrREEFT xR TAPY usPS) ?PWHBELEI can

Nucl eocapsht GnkcoRI & eidhtkegi ongldia uWBApSnEidle channels
pneunophi l'ia Hi stoplasma M anti gPen H ant i

capsul aﬁrﬁi@a%&%ﬁy%@% S1ah§e1 %IWH@PB?W%UOH No.

Cocci di o gy o, t kst bakd Ag1vardefidoa Vast&eldm Method”,

HHV- 6 major cap3|d Maor antl‘g c protein structural b

pr ot ei nf¥A59 JStYa®H 034 miPoP Jc%b i RRedi At € &4 F’ﬁre y

pr ot ei neh 1 BPSachiryatffeEPpSt ekne Baide Wiefres$nraj or CapSI d

nredi ate early protein transactivator Cor)énebac

[OO%}ynebé%t@?q lﬁﬁﬁaﬁpieg‘éﬁwe“@?ﬁﬁ Ui pHth&ST58 ERT & lre sto the

(genus) s&M & GrickUsr foxsackhe (sthgriauplinGoxsackitgs case,

Echo (subgroup) Echovirus Polio }iéub OETp%L Pol i ovi rus,

Par any bVt ri & P anyx o't Bae" Bot Hhi FeTEL Fifx The

nor bi | | yhsdis {1BubeochajoNawgass | ectidemaggbulhetts of the
Matri x Neur am ni dase, West. Nil e Virus

velope, lied at
Nonst r uBFSFHIT prOERFHCY YEFFSH FeVit &l og%n € app.tea a
Nonst r ugtmgalpdinekebn &d\&bapawmmmru&ouucl E@Eaap&imdle, the
Mat ri x rwal k Vi - depe ent

pol ymerglgg %ﬁ&&egel I\%Jce%ng Ib? thré Jﬁ:a%g% gfow = to the

pr ot ei NnvEDDd a%nl\itiutlhsilﬁlalgeneca&cger@ St yetoamsther

Encephal i ti ol ein NS5 Rift Val e Egyer

nucl eopﬁ%?%(?ﬂrpeﬁlgygér IS LPrre?IseB?lo s r%u gol Sorstte g™ Pe
t sut suganushi fever G oEL tsa Chandl pura G

A ycoprotein Matrix Man-made | nsertion Bluescript I

(KS+) pUC pGEM Sequences Multiple Coning Sites Rx

Resi stance MarkersTable 3: RPW2 | ayout (Accession
Nunmber) Respiratory Pathogen Speci es/ Sub Speci es/ Sub
Speci es/ Sub Speci es/ Sub Speci es/ Sub Genus/ Speci es Rx

Res Nane speci es speci es species species species BT
Agent Nanme (CDC A; B; C) Adenovirus Subgroup A NC 001460

R IZAN AN A AN PIY RIS NI NA AN



Subgroup B 1 Adenovirus 3 AF542129 AY224415 AF492352
Adenovirus 7 X76551 Z48954 AY495969 Adenovirus 16
WXZeb68245806106 Adenovirus 2 1 AB053166 U06107 AEHDIRHI024085
Subgroup B2 Adenovirus- 11 AF532578 L08232 BK001453
Adenovi rus 35 AB052912 AB098563 AY128640 Subgroup C
Adenovi #psl iEcARPD 348062 ABH) 84 2 Bowd-5349@6 Adehioyidansrdl
AY224391l AY224410 BKO00407 Adenovirus 5 AF542130
AY224413 - K¥147066 Adenovirus 6 X67710 AB108424 EI1A
[00Z8bgr oupr dYRNC 500206 7£ NGy B2R6 71 NGL00206 AgSobhgranpdiment of a
Adenovirus 4 4646 X76547, E1A Subgr.oup NC, 001454
NC_OOli%%%_é%ﬂ%ﬂ %g%ﬁjﬁcdléiﬁzénﬁ?sel%lé’% ﬁuﬁ‘ﬁn‘?}e@/\ﬁeﬁe; The
Avi an (idNewtest oXStYIGURE | LernabA AdSkiGhtel)5E80Fkample, as

AV3000 4 (VA2 1) YRS D7 o ROTERG ARt RO A8 °

AY5267451 0 4740 cAJ 502 03 cAF288883n AX3IZ3B4B91AY3HID TR

e

AY1390740AB0BE877 L af buresizal GrABUIOSY 73 sABOB68AY is asserted or

Par ai nf enga 2 ' 346
Par ai nf%ﬁenzao %klgk%%%%igg%éﬁ%%ﬁ%&%&%igﬁgnz?hf
AY_2SSOGGOIII\‘l@CGGEmGaPa$’G¢mf5IOl4enzan 4RI 212 L EH88OYrom memory
Rhi novi }Bé@edA%]nO%illgA’oAFéIp@d]&gnAF flgcAe?s% %’é@“’gﬂgoexpected flow
AF108184 AF108179 AF108183 AF108186 AF108187
Cor onavfeti tSARS - AY323974 AY365036 AY429079 AY390556
3 W 3 7 E

L0016, B POy By e (aP OFhs Ty ot T Ry Tgeed flow
AF035006r@F035006cType PaysREVOB) sSARPI325ALAFDIRB2H, the
Strepto t C T s ST
STa532 Sri964 Q%%%gﬂép\%%otgtgrst 2 E?%A‘jré% b%y %8@?%‘? P the
AY357128ens&Et f{1PR) Lo FPOBEGEte Re¢Erreqipdppepged flow. The
AE006513, emmh3l.  ST3018: 192492 §§1114a9;7§?13y5£9§/%é§u§)ﬁ2%§ orithm
U50338 ST2980 ST230- 2 ST436 ST448L S13365 ST1 135 ST
161 ST1¥BHSTEOAbeSTIL 15D tdentoehpt ashPBRERTUL Kthyenerate a
et _enyy; LB, 28 § el pdy el RN 3y MWl 4 n response
emlS enml6é emml7 emml8 enml9 emmP0 emmPl emP2 emmP3
emP4 ehf?d SEMPeieimR 7T B2 8RenfPY- B0 EARBIS GHYB23n
enmB3 egpB4é,&IB5 , eruBS: RIMB L8008 8 B e ARV L Flow
emmd2 enmd3 enmd4 enmd5 enmd6 enmd7 enmd8 enmd9 enmbO
emmbl eFRAEXNBMIES ERFB I BHTESPRAPS T MPET7 CERRBE Eappgnd the
emb0 egphde LAY . eNHES: €9HE4 19/MBo eBBE e MBB /c 4MPBerate a

emb9 emvV0 emmi¥l emmi¥2 emm¥V3 emmi74 .erm¥V5 emm76 enmv 7

emmv78 elee ifRPEECenfBIn T2 e ntB - emTEA SeimB5 e fTs6
emB7 epptish @B .emB sroRlsesrPR2r@mP3 eAAPYde arbitrarily
emB5em®6 emP7 emm®8 enmmd9 emrrp OO enmml01l emmlO2
enml03 ERMRATE e mT 85 ERMIU6 F&/MiB7: enml08 enml09 enmi
[OOJL@] U74320, 411966 sARERSS 13k A¥R28889%\BG14288i0n provide a

Streptococcus X67867 AY157689 rB; Par.C pneunpni ae
St aphy| 8¥8t¥rauPELEo YT UB3EEB AP IGSS R TR Flow
D10489 AE4HID80 whiAEL14R2d 00 o AEDLAd HadMreepl ass@issed
AF290002 X53555 pneunoni ae Bordetel|la pertussis ML3223
AJ50764DE BYH0X1 37 EBHBTH V8625355 Cht AMmFPrETeht Sy dilg Tlovw
pneunonyaei e 3xhl vABARB 338G WCakanyd) as sl blkagi m&F2 698 Ineter,
U04442 Nei sseria nmeningitidis AE002384 AEQ02487,
Baci | | u§Pat Bf‘aftﬁqulﬁgcﬁﬁt‘fﬁ%ai AR -AF265338 Wb g £ne
M24074 ARBOIEZAtBagi thelSpealealsiMN0hid4)] Baeci Flats device can
t huri ngensj s AF278797 AF205349 Baci |l us subtillus
AF205356 055 5T GFE B5A5 L VorsParh PRdae NP B0S 43
AF3500738r AEa38 SHathpox owaetrdta amj er sek2257Sored
L22579 L22579 Monkeypox Varicella Francisella
tul arensi s M32059 AF469619 AF513319 Fil oviri dae Ebol a

- NC 004161 NC 004161 Marburg NC 001608 NC 001608
Arenavi ri dae Lassa NC 004297 NC 004296 Machupo
NC 005079 NC 005078 Bur khol deri a Burkhol deria nall ei
AY032868 AY124769 (d anders)Burkhol deria AY032869
AF097748 pseudonmal | ei (Meliodosis) Burkhol deria

1 ™ AN A —— r . s N "I NN T™ 5™ P~



Venezuel an equi ne L04653 L04653 encephalitis Eastern

equi ne NC0O03899 NC0O03899 encephalitis Western equi ne
wOpe8 83387 NCO0O3908 encephalitis Brucell a ConsePGIIES2005/024085

Consensus Consensus Brucel 14 abortus (2308 B37)

Brucella nelitensis (F6145) Brucella suis (A44)

AE0144 Lk rBeus etd mxr Lpoins 1By uceldaahovr SeBraicieinl.a Restdmm the

Ar canobact eri um X73952 L.16583 Lyt .Hae ilu
et T S el ST TS
AYO776 X1 oAFO5S61G6 ddnc ebaes erinemaBX84P5 7 ARGTIESLS The

tuberculgsis Costridi t.ri di Ll UM, Y3630
X62683 (LGEEr T T Per P11 hgggﬁsﬂeA%‘gg&g‘T SR e 158Kk ss gas
AP00318mdChost o1 dicaum tfébanpaXowsl38sCoxi @ | &asupnesspre) -

'‘AE0169 AE016960 . S j di Al 8
parvum < Eg ? %%Eégggy%§E8géggQH%%SEg%%%a%Eg%%éégéhf%?
- 002655 tRieginaliss Cotmmimigs wiE2 908 Salimdne| faSaltheeephathe
entericg AL827269 AE016836 (codon 70224) Sal nonel | a
t yphi murium AE008746 Shigella Shigella dysenteriae
[00AN 344 Bhilgeltha prexersr iinXE0L532 haEGEE986 W hikiest with
chol er ag AF 7 : NGO ' i U
NC_002 Rt S ﬁc@}@%%%l%e
L33474 umetyirehebd atAR0 13e36mpy@0UE94 pheuhbpiitbagive and that

Hi st opli%%g%@gg%@&e%g&éﬁtf&@ i Zﬁ%ﬂ”ﬂﬁhf‘@é@ﬁ%ﬁ?ﬁese

S63772 dermatiditis Coccidioi des i nmm .
AF02289811d9328£8t 9. VafargeVhaiyhiinsel FRILERCE NG00 2g84E1onS
NC 00.1636%1 Y%E:B@é&&@"‘é‘o%h@ O34 NEs 084348 ped above are
Epstein-Barr Virus NC 001345 NC 001345 Corynebacterium
Cor yneliemstsdbilam AD4646 BR2aBREAefl fhekethage variations,
Ent er ovi rus;(genysd, NGLQQ1642 %S_@f%iﬁ‘b_eel(lmrﬁqﬂ) within the
AF499635 Echo (subgroup) NC 003986 Polio (subgroup),
NC_00205®rRaranykovitiadad oParanysie\ilerdas wys2Xegaevwing
NC 001498, snmr bi I I'i virus (Rubeol a) Newcastle AY510092
NC 002617 West Nile Virus AF346319 AF208017 .Yel | ow
Fever AY359908 AF013417 Met apneunovirus AY145272
AY145271Norwal k Virus NC 001959 NC 001959 Dengue Virus
NC_001474 NC 001474 Foot & Mouth NC_ 004004 NC 004004
St. Louis Encephalitis AY289618 AF013416 Rift Vall ey
Fever X53771 X53771 Usutu AF452643 tsutsuganushi fever
AY191589 AY283180 Chandi pura J04350 AF1l 28868 Man-made
Insertion Stratagene X06404 X65312 Sequences Provi ded
Multiple Coning Sites Rx Resistance MarkersTabl e 4:
RPW2 | ayout (Size) Respiratory Pathogen Speci es/ Sub-
Speci es/ Sub- Speci es/ Sub- speci es Genus/ Speci es Rx Res
Nane speci es species BT Agent Nanme (CDC A B; O

Adenovi rus Subgroup A 836 860 597 Subgroup B1:
Adenovirus 3 668855 882299 880 Adenovirus 660055
882299 880 Adenovirus 16 673 906 Adenovirus 2 1 775599
663377 819 Subgroup B2 Adenovirus 11 662299 11 00 22
55 789 Adenovirus 35 664411 771111 789 Subgroup C
Adenovirus 1 666677 880022 870 Adenovirus 2 778899
669988 870 Adenovirus 5 668844 882266 1055 Adenovirus
6 785 578 Subgroup D 664444 778833 579 Subgroup E
Adenovirus 4 22 88 11 11 11 337755616 Subgroup F
882288 665599 909 Influenza Influenza A 1692 1459 575
734 757 1410 1042 804 1323 257 303 865 839 691 770 946
849 795 553 444 727 680 690 813 715 745 Influenza e
773377 776611 715 Influenza e 440011 862



Par ai nf |l uenza Parai nfluenza | 1649 910Parai nfl uenza 2
1646 693 Parai nfluenza 3 1581 498 Parai nfl uenza 4A 638
wW@0demnisBDVI rus 508 499 338 503 501 511 504 52PCH082005/024085

Coronavirus SARS 666 1269 3¥68 666 OC43 828 557 1042
229E 753 789 1393 Respiratory Syncitial Virus Type 1

WHAT RSVcALIEEY 1378 Type 2 (RSV B) 554 826 Streptococcus
St%epto ccu Q%égeggs 675n425 713 661 340 815 Erm(A);
763 ; 737 °8p3° ECUBFtEL200 316 371 415 680 413 384
404 BB88350r355 554 619 475 664 650 635 325 360 391

337 490 437 e mm 509 _ennilQ 50 4 3.439 652

&R LB AT BRADYT CRMETeD0" 26k 1 PERToagn
sto3hg 338e828f 26mpBBOr 20132813405 emiBE 4 10t RF Os8 b B360mputer
. .340.488_408 306 391 5 315 489 485,287 423 499
ins R B e s S o e e 8, O o a0

528 335526 &66>r440t30001256 328 306 451 353 450 415

322 354 97.4 448 404 420 346 379 483 393

363 zfg%ceé% %o%e’?%i %éf?lwsﬁn‘%?z 340 350 354 enmi03

eml@Gtemmidd eMit06teneldy tdentdsw edamiCe eartd(0H3e sensed

9 1 St eptococcus 1237 815 GyrB ; ‘

flm%%%ﬁhgﬁfdgggg}%*g%gbhylococcus aureus 771 729 705 713

821 400 ; 652 ; 1032 ; 846 ; ffl ; M Mcoplasnma

pneu ' 268 r I I i 5

G Ay ol (A g e prednon g 083 403 Chiamydia o
origsyiatiigni sg9Y018I/NNeF @i tenPAgFes Iits t886 Dadicates the
oridaaCitikys Bacillus anthracis 551 777 638 985 732

Bacillus cereus 777 Bacillus thuringensis 805 777

Baci |l us subtillus 780 812 Bacillus globigii Yersinia

pesti syl 318473812 SRl bpQ¥m (v arek-a: A )or942+8¥8on

762 Monkeypox 764 Varicella Francisella tularensis 786
corzgppndgOt e iy idnidda e Bl @ erne L 788s Meriour §°2370- 799

Arenaviridae Lassa 973 703 Machupo 1540 715

Bur khol deri a Burkhol deria pallei 1117 (d anders)

Buf khoThferfitaw14a7icr106 psetmotral TUeLEREFPEUdsiey & thermal
nasBuilhokdgrba tepackacohs iiplus fever (Rickettsia 985

968 1560 prowazekii) Al phaviruses Venezuel an equi ne 923

1532 ¥h&phal itis Eastern equine 1312 g75 encephalitis

Vst esin-1eqyi ne 878 902 encephalitis Brucella 582 2428

1291 Brucel la aportus- (2308 B37) Brucella nelitensis

(FB812%)295 BTRR R T A 1SurS PR BrGc B ifniiglet and the
outB¥tucel l a ovis Brucel |l a neotoma Arcanobacterium-] 4 89

\ -\ \' \ henolyticumpa, niunpiiu5 ipnuenzae 937 896

oR a5 12 S BPhat £1859 SOF Y CabAeE Y iiniGsybybass area;

t uberesdQsias 848sdastendi um C ostri di um bot ul i num 499

1000 dostridiumperfringeps 1113 572 d ostridium

et e £36 °8T0 TR GLPATBat ] | 1851 812

Cr yph 5P Qrdgd cutd fragaded 385t238 b reanl selHd ElHhef660 the

948 960 812 Ricinus co nis 1133 Sal nonel
o e PP AR DR 909 S RGRETTECt yRi P LERTBdH s P5noed
flowdhi gel | a Shigella dysenteriae 907 Shigella flexneri

898 812Vi brio cholerae 942 984 887 N pah virus 858

1359 Hantavirus Sin Nonbre 639 1293 Legionella

pneunoptd |filawldévi@3e fHC3bopl Bsnurcaps ubiadnanndt8e 1082 of

Blastog%%es dernatidktis 942 912 Cocci di.qgi des | mm.ti

Com@ﬂﬁ?rij Fhctions further comprise€e Instructions executaﬁie to

select an offset based on the orientation.




Varicella Varicella HHV-6 890 1236 Varicella HHV-3 822

781 Epstein-Barr Virus 971 1317 Corynebacterium
w@orogloetsatt eri um 913 di pht heri ae 818 Ent er ovi r BGT/US2005/024085

(genus) 1758 Coxsacki e (suliyroup) 920 Echo (subgroup)

1277 Polio (subgroup) 1226 Paramnyxoviri dae

Pag amrkev £t owlatevtidedofptiain i5vi whesré Rubdel &)od008rough the

stle 1734 1232 st NLLe M 0
Lo LR sy TR S Rr R0V T HLC TS o R Ko PhEe
961 712 Dengue Virus 300 498 Foot & Mouth 633 799 St.
Loyi s -Enc tj.s, .6 f LLey. ever 488,
787;;Usut§Ig ?gg‘g ({1 ‘} Cseuzgrr%s%ﬁn ?’Ievg}lyg %le T % Cﬁiénggl pnura
orien@4tisn mrsqra@eermlsle& ticode20611139 B Zgﬁit Skqjuepeésntations.
Multiple Coning Sites Rx Resistance Markers Chip Size
293826The sequences subnitted for RPW2 tiling and
ché p fTaler féavi drviver efbabaidn on wherals yihet oiffset Corresponds
SLEUCKL Oft fild8SHgmRId:aed Las Jabl e 5. whi ch
ko &é%r%espongﬂ: > he sequences aﬁpearl ng as SEQ | D NGCs:
59-421. Table 5 RPMW2 Affymetrix instructions file
fog tighng) aRdaGhiR E@béigﬁﬁ Ilon%trsh:&ygecﬂen%%%h&we
FIl ow Devi ce System and Met hod Techni cal Fi el
msurwéﬁpn@nfurt[mogpmm|lﬁéﬁr§0%$ort%@xl§fﬂé§@h%e to Store a set
of dfPeeRti on, el atiget 0rt e dHeekdr O£ fd oW GANLEPLesMd@ g to a
parti cul arTy, enbodiments of the present invention
partigudes eHlYYSAERE-and nethods for an attitude
i nsensitive flow device. Background of the Invention :

[ 0002] The manufacture of sem conductors typical I%/

r ebii r dhepLaey seeiskt Pl Chrin i yEerely. ea%‘aé@é?ﬁ from the
set |df0UirdSet YaBMaRRY BbXLSIpdnblikougha thie-firaces spPddyst @1aid.

process chanber. Regulation of mass flowis often

achi eved through the use of a thermal mass fl ow

cont r oldrRr £1¥hessrmrssf bonM €Nt fkkeis ganenb@tbyt from the
operate by directing fluid flow through a_ca |Ila‘1¥y
set (@ L5AERE t HEA-ARUNETPATSTEE 18 B Bypast ar b or° e
main flow path. Two thermally sensitive resistors are
wound around the ca IIar tube. As flui tra
i Bugh e LEHEITY LRy O ubhe (e “PEEoRdES 67 aRhycomouEes
insfHnibhe restsdOrdSmpoLsd Fﬁlﬁh&l’cﬁf&dti@ni hecefclutibt] e ctadtsi ng
the resistan of .each of the resi rs to change and
th%elcee?Fpé‘lnangéerbatsﬁ PRUFY (R ﬁ %" Based on the
di §ference biifsesist aneesbeiakeflctheahwo resistors, a
control |l er, executin control algorithm can
def PHFHE F‘Helflﬁ tﬁ%} %&I K the nass flow control ler.

Many mass fl ow rreters vvork on a simlar principle.
3] her contr lers _and neters, su
hos ggg?”l gadl aeoove aalr% 1gdb "ect to a P henoﬁ%n(gjﬁmputer
ins¥nowioas fwhhtel{ermlcompphwmgitmhuemm ehm:tuEdea uiak in
t he caP| IIar%ttube initiates convective flow with the
cobfeF 1 Gi a5 nPtHE mai n f1ow path. Wile this flow
mayotyes saedhle, intli caredcdloe teadse aplcepehanged n t he
ZergnOfa tehe 8% S fl O\%r%? éE&xﬁilerbasyal PL O&.ﬁ@reﬁce between
exacerbated i - angefrom t he
the hordizanedl fbcﬁwtahsi waensét owipdt-h) changes. Because of
t hermal siphoning, prior art massflow controllers nust
typically be calibrated on a controller-by-controller
basits fBre thewodeitaifofleimwhi cthegadh Hesstlowodevice is a
ont r w || be installed. [0004] Several schenes
mas oi?L é”’toh fe’%de conpensation have been devel oped to try
to offset the effects of thermal siphoning. United
States Patent No. 5,763,774 describes a system for
m ni m zing thermal siphoning by reducing the internal
vol unme of the capillary tubes and bypass area. Wile
this nethod reduces the effects of thermal siphoning,
a small anmount of thermal siphoning renmains. [0005]
Anot her prior art system for addressing thermal
SI phon| ng |s to |ncrease the flow restrlctlon in the



i nstructions can conprise instructions executable to
receive an orientation, receive a sensed flow and
waledwennsee a fl ow t hrough a fl ow devi ce based PeT/UR®05/024085
sensed flow and the orientdéion. [0012] Yet another
enbodi nent of the present invention can include a nmass
flow cantr 6lberddshiate basCrairhér naherass tfheowlsendevice is a
nasg) Eﬁﬂagoﬁnlet, an outlet, a bypass area in fluid
nFEREi B hith the inlet and outlet, a capillary
tube in fluid communication with the bypass area, an
re s d ream senseel enment
toféenggkiﬁgwgﬁﬁifnggggggl?ﬁ¥g é The mass fl ow
(ﬂﬂﬂhﬁﬂﬂlenngahhéLﬂﬁﬂaatatnemudéasehsnmalcmﬁa§ codaneserapr;
todéﬂgmHB%B§e§n;§egspfegeneﬂ%iand downst r eam sense
ment t outputs a sensed flow and an orientation
sedsrrihang othpuileovahopianttde daouf deheca hasatl oprdds
senddOW18ENSOY -+ nEhe  HBSS . fiQw control l er can al so include
a processor that receives the sensed flow and the
orientation, a conputer readable nmedi um accessible by
the, pr %sssethaado@ S8tim0is cqrm%% hO8L FliGLiingNEne
st.ored on omputer readabl e medium The set of
riengapdeerof rilstter ltéltemﬁ% pES ERAPr PRSI SIOFREL Fohsdetermining
the XAeHEAP! & teF RecekMerte n%%@sggod(rl&%%sorre‘é@ ¥€ dh@ntation
orientation, select an offset based on the
~ sengyy-entation, derive an indicated fl ow based on the
sensed flow and offset, receive a set point and
generate a val ve control signal based on a difference
betheeFhenBerRe c2ft &daflolf afthamfdnsEbe poi I tafopT 31 ens0r
senddbedi nBALs ofu:t Beiphesennd.nvention provide a
techni cal advantage over prior art mass flow
controllers by conpensating for thermal siphoning with
No1oI M ABLhbACE LA 1h01 4 herurthernabmy el dimRy efeltaaeing an
fl ow device. Because the internal volunme of the flo
off3ndvi WBeFeimoths ﬁfFéSEeﬂor?q%ﬁ%nﬂévf%eﬁ?%a@éoFaFnift%?aﬁﬁefour
orifHeseBhsi nventi on can be used in | ow vapor pressure
delivery systens . [0014] Enbodi nents of the present
i nvention provide anot her advantage by all ow ng the
sape. mags hkenogost raliar 16p ﬁuzﬂhestabmﬁmhéﬂnga variety

of orientations Enbodi.nent s, of
i NYEMEIh aprssg ok ‘%Fgﬁose?ﬁo %?redﬂhﬁﬁ‘t’ﬁg%f%%eﬁ ﬁ@raset’%%ds to a
paridigRtrabrOEnteadicdme a sof t ware accessi bl e paraneter
that can be used in diagnostics. BREIF DESCRI PTI ONS CF
THE DRAW NGS:. [0016] A nore conpl ete understandi ng of
thelprEBﬁﬂhetnuenmfcniaamdlsheﬁadm@mtagﬁﬁrimmKﬁetonmyg a set
uired by referri to the follow ng des tion,
of . ?%feeﬁgl n g%ﬁef%/}lncetac fg% it 84888 %%%%;34%% ragm anls in
oriavitizctiohi ked refereancéElnidbers i ndicate |ike features
and wherein: [0017] FIGURE 1 is diagrammatic
representation of a flow control device; [0018] FIGURE
2 P8. a THeagreahmat oL tlepgmedént titdrerofoupel siioditrenty a set
a.t her mass {1 S
:%éﬁgﬁna Ee¥%6¥%%%§¥%$?oﬁQbFeLﬁg$%%Sgﬁlnggfg #&ié&
oriennttrioh ayStpﬂﬁsdﬁN@ZO] FIGURE 4 is a diagrammtic
representation of a control algorithm according to
one enbodi nent of the present invention; and [0021]
FI GRUE Brg seghbpdiont c,ffﬂaaritn LP} ustrtdtsirn goopel €sodi ment
5%{'@‘%?,3%‘1 fnafoEF aﬁgdf LW DSTALLER: DESCRIRT ON
|nents 0 resent | nvention provide a
systhyrmﬁ timet h@ﬁS¢1orthtttflﬁt selesdchdenyi-ti ve fl ow :
controllers. Enbodi nents of the present invention can
~include a flow device with a controller for
determining flow The controller can include an
orientation sensor that is sensitive to the angle of
the fl ow device. Based on the reading of the
orientation sensor, the controller can apply a
predeterntned offset to flom1neasurenents to account

N M . . - F A/ 7~ IS~ oA



upstream sense el enent 204 and downstream sense
el ement 206 to inaccurately reflect the net flow
wao booegts3T her mal mass fl ow sensor 130. Cener al PET/US1965/024085
convective flow wi || causelfhe sensed net flow to be
of fset by sone anpbunt. The anmount of offset is
I 4 uermeolmdsmdchafoc'[LeMam,orfumithehecrcnmrifSIiow sensor
ressure of L rocess fl a
ofg%ﬂ%§8§§§ng FHRRES dfﬂwvggsgﬁe ﬁ%odqﬁgﬁggo?ﬁ%ﬁgma
senq@ﬁe$EGw,|nvent|on t he controller to which thermal
rn§%%éﬁbgﬁlsens p%§gtls connected can conpensate for
t he conveats v [0027] FIGURE 3 is a diagrammatic
repmg&emhatthﬂrxﬂdu@neeenbbdrﬁenthofsatoonmﬁolaBQStenr
3001l s 680, |ASASohRoLe LhaLdnBLE-and o sotlyare
ramm ng) to conpensate her | phoni ng.
betwaonttbé Byditcame800l carerichdhadess ermsiont - Iogrc 302
connected to the upstream and downstream sense
el ements. Sensor logic 202 can include any sensor
-1 ofic Rhewnethrd nd &heimsloh fagthRe ¢onngifsiag pberinopf set
Pat d "Mass
of Esked MIALBE! 800 Noonybadd §CQF°§§J2’%%&%§ 10, 2003
to Larsen et al ., which is hereby fully incorporated
by, § ef %@nfﬁ@tl@&f edf'] C128RS 08, lf.‘%&'tﬁegogor&ﬁlsq_%hngo@lng a set
sensed flow sign that is generated based on th
of qfdsiess apridd ¢R ﬁhé@bk@#ﬁ%ﬁ?@aﬁ@ %Rﬁwﬂﬁ:@@§ﬁ1§%ﬁ%ﬁ?s having a
s 1m €l MeBhS: ndW Qe 83042 BAS Lt Fest o ASI C, or ot her
processor known in the art) can be connected to sensor
| ogic 302 by an analog to digital ("A/D') converter

305"7 ADeRpVEE L §ro3R4mCBRodRELIMRPE NI SENSRAmbLLOY readable
gnal from sensor logi c 302 and convert the received

medlérﬂgﬁapr%g & diegi P&l COBPH et atTHR GRS hEPSERSRd 1 6/E ©F
comptREe S8 9f 138 LdN chRSAI 3 ithersensad fdxewutaer AL
converter 304. [0028 Control system 300 can further
i ncl F@ECARE A1 SHtaREBhIS®hsor 308. Orientation sensor

308 canrdiRel Hdesr By FeBOrak@pabl e of outputting a
signal (anal og or dl%lta|% that represen

t he
or | eREEEFBIROA (HE" REFAID A oRPYerstrce éegn%%dr%ﬁﬁnsed
flowfar@r keat ationasensor 308 is the C»ﬁ«]ﬂ D6B position
sensor manufactured by OVRON Cor poration of Kyoto,
Japan. This sensor is a mcromniature position sensor ,
thag. h%eacam]bﬁﬁelbiprktaﬁlupmﬂudlﬁ bl disimmct, shatesn the
for each, of four 50 si bl e ngﬁee orientations

oriehtRaRal §iTRfi%e & rm&ﬁglﬁﬁéﬁ FFesStdtiron of the
D6B is limted to about +/- forty five degrees. The

se an be positioned such. t i §..out

o Pant a0 foBPRE T HEEE P Bur i ohr Soah 3 He “PRGF R T2
orléﬁﬁﬁilbhOHEﬁM&ﬁS@knﬁéba&tVTE&SI dohorozionttalcionsent ati on.

It should be noted that the OVRON DB6 is provided by

way of exanple only and other sensors, with higher or

| oser resolkuhpots: wayrba psemhdﬁopfoﬂlermzﬂQ,owhsea$@rthe set
of GTRUITE bbbt Qe BrosssEbn SOBPBE % aH He Fobat e iiieable o
seletisemherésén Haredf bowttonriehtdevore. [0029] Processor

306 can execute conputer instructions 310, stored on a

conputer readable nedium 312 (RAM ROM Fl'ash Menory,

rragm‘et i Thes ttomagee d evicger aangdf @dtudt lodr Céahpudbr wheadab| ghe set
of ?ompu @rk:qg%\?rd&logg ?ﬁ%%he.‘} Q:oﬁr?&?géaf tltxl&%}&?ﬂgﬂsc‘eéjxgéu@gble to

ow or a Vvalve cont na cording t

one enbodi nent of the present |nvent|on, processor 306

can access a set of stored offsets 314 and apply the

appropriate offset during execution of the .contro

algorithmto account for the orientation of the

thermal nmass flow.sensor. [0030] The offset applied

for a particular sensed orientation can be calibrated

for a particular mass flow controller. In the exanple

above of an orlentatlon sensor that can indicate four

-y e o 2 T I o . I Y 1 e



curve fitting and apply a predeterm ned gain factor to
the derivative of the output of the curve fitting
W@ Rioooks5d14) . The results of the curve fitti npCEHOS20051624085

derivative of the curve fiti8ing nultiplied by a gain

can be conbi ned (sumrer 416) to produce an indicated
stordd ewsébl ot ko &E8) s, t[r]ﬁmff&]n kach obsstf lcowrespendd Iter o

: ntro n receive a set point (block 420) and
par%gﬁdégb%£ el]'Jtt%'theg ndi cated flow fromthe set point

(sunner 422) to generate an error signal. The contro

al 9?“ t‘I’%@ 8%‘%%11 l%)%% ﬁ?g u%%sgrfeciﬁ% o7, (@hgrelr? the set

second gain tipfie ed an e in pressure over
of qompmfer arssujelg@nbbedfwtttehre CReﬁae%Ed ipsgsygEEons executable to
stor%eras'sgtzvéfyoﬁ@@ltlscax%zlll@fblﬂ %aeﬁnafégé%owesﬁaﬁag to a

signal. The control l'er can apply any

artgiepert Pokriitataragead RIRess| flekhni que (bl ock 424)

known in the art to generate a valve control signa

based on the error signal. The val ve control signal

ca?d be THGt pOFPY R PIODERB| RFAHIftr 6F1 BF2iTh|20ck wa2Bsin the set
of c%@@%etngnmuer&@o%b@@tm Bhpthse %%%@GEtiéW@rH}de%ﬁtable to

thé controller can output the valve control si
stoxgsien§ehup i PiidcERantedseids cgescpf bt Gﬁlrtféﬁpgt éé? a
partial @Rt APPIAGALELANaNG. pxjéys%gg 040, entitled "Valve

Control System and Method"; filed July 8 , 2004, to

Dw ght Larson, which is hereby fully incorporated by

- reggrengR a@mlahtbr [(203 b ! prédietexanpl £i0f2 £l QABEefln the set
the offset is applied to the sensed flow prior to.

of QﬂﬂPVéeFlt%??ﬁfCtFﬁthF%Fﬁﬁﬁ§eco?ﬂéliﬁ(ﬁQ§§rBFF§%¥SVﬁ%qCUBéble to
selddie 20f bgetet Mals@bNMBn 0fnd herisansedod |00 2ApLOrthdd ABet to
ot her enbodi nents of the present invention, however,
the (360S6Af §8?Wcan be applied at other points of contro
al gorithm 400. For exanple, the offset can be applied
to_the indicated flow or to the valve control signal
ACor diTG COTYRTSTTPREr e RERS et GFthe jor SBEAFLR the set
of ctd’fd{ﬁ.ﬁbh:oﬂmsttMt@Bflsefuﬁta{em@ampki@ ipiseeeaeabns aetxecutable to
- various stag he cont orithm 0038
senag e B PR £LPY | T L0 o A B AT T 1o G PeT -

met hod for an attitude insensitive fl ow device. The

me od f FIGURE 5 can _be i for £xal | e;

e Boer oo o0 (G B8 RAMITG. £ aL2Uht ¥l FPrgin athe set
of cfdn@jmtdevilﬁ:etru@sttlshepfﬁﬂ%eralﬂ:omprem attnsmmucamome executable
to_determ’ned. This can be done, for exanple, when the

“controller is powered up, when a set point is asserted
orra¢eth£aoeeurp@nﬁs of a predeternined event. The
control let, a‘?ce%o%zto a? ,9ad .ap §le§t‘3t f.om
menor J:oases e or ien I on, pProcess Qas and
exgem:e:@d:ef Iaowal:mtchcmltani s1{;1@@39>]a5'éﬁeonomtdloﬂﬂeeencatbetwe.en

ste ge flow fromthe thermal
the S Iom15ensor Eygs ep%gggg the of fset determ ned

at step 504 can be applied to the sensed flow to
999‘?"aIAOm%s%"H&?tc%%&%EE%QQ tarﬁs)p%smg control l er, at
an apply any control al'gofithm known in the
ara thﬁﬂﬂ&é wess eCliced ssensed fudhegeneratisingval ve
contrQl ;sigpal to open or close a valve in response to
a set p0|nt Thus, the controller can receive an
ortenﬂapuehettece|ve a sensed flow and deternine a
flow 0 [ t 0 n
(10w Biugh dhe, Hhowdey! caunsed. ot LIGOLREILd Ok
outkpliterate a val ve control signal based on the sensed
flow and orientation. The process of FIGJRE 5 can be
arbitrarily repeated as needed or desired. [0040]
Thus, enbodi nents of the present invention provide a
system and nethod for an attitude insensSitive flow
device. Wile the flow device has been di scussed
primarily in terns of a mass flow controller, the flow
devi ce can be any flom1deV|ce such ‘as a mass flow

. 1. i o " nN



12. The flow device of Claiml , wherein the set of
conputer instructions further conprise instructions
wez@e1#bt e to: sel ect an offset based on the PCT/US2005/024085
orientation; apply the offdet to the sensed flow, and
generate an indicated flow 13. The fl ow devi ce of
C ai @ ¢8pilder eubet he Blatidotonoupinadr cnnwi tluctlicobypass
further conprise instructions executable to: receive a
et poi nt; conpare the indicated flow to the set
poi nep apshxpamesaheeaeheﬂan; eoft & ollowgisgmabkmbagesk ¢deaent to
[ e i.cated flow and the set
senS% Eﬁ?& % ﬁfléﬁf %V|ce of Claiml , wherein
t P@rfsogtwldew ceorinecaednts flowpsErern 1EnsEhelfhent and
[ [ I \% 1S a nmss
down%%\?v&go%%r}% %lg}néri% é’ﬂ’é&; oo gg%l %:e&e\r?r{esié %oggg%rrprl si ng:
detrerariignngtidre semisent éhabrplﬁiPUé&St her eredentasdon| efy the
S d a sensed flow, and determ ning the
the@@%ﬂﬁ% ?dﬁgﬁJE%gE?POMIdeVIce based on the sensed fl ow
am RinsegsPEntlal geceives THee merked &iovCiadicmthe, orientation;
wherein, det-er ol iyig LBe: of | SUAlli 80 Ofy the Lh8EBBLor; and
mass ow sensor conprises determ ning the orientation
ofa tirt e FAAPUTRR S PPEEHEEEID S TRECAnoBrientcamPBRer readable
neditEShe 18: e RBLHOM QfstChat A, cIMpereiAgtNetructions
ori'entation sensor senses at |east four orientations.
execpgabtReteret hod of Caim 18, further conprising
sel egli-pagvan-1f fssakeqWhedgi N the of fset corresponds to
one of the at least four orientations . 20. The net hod
of cI&CRLYS, tHurERePt B sing: storing a set of

of f sele3 e Nl @i f¥seacha8dd sot toer besponds dhg a
particular orientation. 21. The nmethod of C ai

fur t WEReEBRPratsiiRgISEb?E ng o Sagedfon d‘%ﬁeséﬁgse%@rcm Fnd
orrfaAch offset corresponds to a particular orientation
and process fluid. 22, The nethod of Caim 16, further
conprieSFAYe s o9nganket of of fsets, wherein each
of f selonpak& eapORGsitotad pmdw el 8he 05t Rodahi@Namdd
pressure. 23. The nethod of aig1é6,%1urther.ff
conprICERAGEE B PGB i YER L AR 51 fhaifference
betvdrerhat Lo canrd appk yimy thke setfseint.o t he sensed
flow 24. The nmethod of C aim 23, further conprising:
generating an indicated fl ow based on the of fset and
the sensed flow, receiving a set point; conparing the
indicated flowto the set point; and generating a
val ve control signal based on a difference between the
i ndicated flow and the set point. 25. The nethod of
Claim16, further conprising storing a set of offsets
based on a devi ce-by-device calibration. 26. The
nmet hod of Claim 16, further conprising storing a set
of offsets based on a calibration of one or nore
devi ces having a simlar conbination of valve and
restrictor. 27. A conputer program product conprising
a conputer readable nediumstoring a set of conputer
instructions, wherein the set of conputer instructions
conprise instructions executable to: receive an
orientation; receive-a sensed flow, and determ ne a
flow through a flow device based on the sensed fl ow
and the orientation. f 28. The conputer program
product of Claim 27, wherein the orientation is
received froman orientation sensor. 29. The conputer
program product of Claim 27, wherein the orientation
sensor senses at |east four orientations . 30. The
conmput er program product of Caim?29, wherein the set
of conmputer instructions further conprise instructions
executable to select an offset based on the
orientation. 31. The conputer program product of C aim
27, wherein the set of conputer instructions further
conpri se |nstruct|ons executable tostore a set of

Y Y N Y Y e Y a

are



