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WO 2007/ 011412 PCT/ US2005/ 040196 TI TLE OF THE
I NVENTI ON Di agnosi s and Prognosis of Infectious
wOi2seaaeq2Cl i ni cal Phenot ypes and O her Physi oPo@iUs2005/040196
St at es Usi ng Host Ge'ri B| omar kers in BI ood
STATENMENT REGARDI NG PRQJECT 5 The
Diagnosis and FUHTOfISé)Hnf@?og&D@gse&ﬁ@@\,PﬁWTs argmg Pliy?xo&pﬁ Séatef lllfmgl I-Hg Gfﬂs @gr@mn Biomarkers in Blood

i nvention pursuant to funding fromthe Defense Threat

Reducti on Agenamment RECRAINGIFEIERALSTRINGEEY PRISET

Lﬁﬁ"e'd &Q [ %mmkwngégﬁﬁ the(pleéﬁ;ﬁ@nt?grpp%su%r}t%mdng [ﬁﬁ)eﬂ%gﬁ\ﬁeﬁtﬁeduchon Agency

(DTRA; lnterage{mi)‘ Cos elgbursem'&rl]t r?fe’r: Cg éﬁ%é@@% nu&@ﬁgf%ﬁsg %ggg g S&Qh%églce of the U.S.

Air Force SurgeqyGrgialfHS URIT SRS DoraestIP NW:&G@WNW@@Q@B grgaRONMIPR035203881) the U.S.
Army Medical RédbdchPiRGINNAN RIRGBBR0:3 8 8AVD; 7-08-2r8984)) th&DefensAndvayceeseliradd abjecReg@aDARRA; MIPR
Nurmber M189/08)Ceft e Dide oy alREsb ol INRYWokERIBlssACt  # DAMDL7- 03- 2- 0089) ,
t he Def ense Advance Research Projects Agency (DARPA;
M PR Nunmber ML89/ OEE) and the Ofice of Naval
Research (NRL WY RERTFCEHTEATEDATPUSABRS. REFERENCE TO
The fRE4nYSTHEBoNIRIPE gl ol UONB526, Tl dileqon Benmer 5,814 | cati on cl ai s
priority to U S. 60/626,500, filed on Novenber 5,
2004. TECHNI CAL FI ELDT@CT%NIE%'_%IEW esent i nventi on
T B D BB Bl R B P BB ] P B LIRS oot P e
are indicative of e meLe}sportshtafxpos% espdngg eV fesm égfectioys pihegens. rTé@ﬁa@ﬂ%{g}gentpr@junher provides methods for
identifying the si@dlfj0 EeSdlige®, exple@SBIRNSE metrad3 df Mo itRdase plodrasdih bntifre@iint dDibf&tious pathogen infections,
methods of pred@t% th\acb&@t'aﬁhe syﬁﬂ@ns Qfd/@r%ﬁﬂ@staﬂom( Skl paﬂhbb@rjr' fReon, B QMHOQ%@agnosmg an infectious
I ying the specific set of gene
S, methods of nonitoring disease
The W%b’l”@@%?‘%?fwﬁﬁ@e@%@t ment of infectious pathogen
(1) metmfisde talidgingsthe diffameptiaityene sxprebion erediing bdhantgsudh lasea Bapis $iiitbry Teinedt (BMF) population). Such
amethod can bSdARLNIER a@Br@inﬁ pp@?d%bb@e@& bickakeRMer@fed 3 Bterh e %Qwﬁs&u@slﬁ a specific disorder,
R R i e S R
pat hogen i nvol ved. 20 The present invention also
(3) methodafqr platisticat (¢3aoBafegitn) itjeines dp:combig otheréetghrestddstaXinformatipmihtp eleigrd!l figgnobidpassessment,
and di fferential gene expression nmarkers in a cohort (such

al%ﬁat@e n@é@&énﬁnt Mh* dugs BiheY thaI@é%tﬂFrﬁcr&aw l)\oug?q QR héLe@starhy%Mdmg &ﬁ&mp mlé'?oarray that

could be used to mlf%sg %angﬁs in Bfnghgff ﬁ@?tlgg silbaezcij]gep?s eé a suB gqer{egiieﬁg%q rg microarray -based method of
the present invepligp R ﬁmlarﬂpé\gglume@frblogg I@@ggqrqdqxc%drqw abinetrs a}d ofcrgzaven%'glq%w tofpggguce millliters of blood)
in a period of hogteigstegiivf dayg. and | npl enmenti ng a process of determ ning

More%relne%héémtn@lm{réié?es ) %%ra@%meﬁ%ﬁdel%pﬁr@m%ﬁm e exposed
%%Pn% tgf'ihe S%Fljld rﬁpéenﬂaﬁo} moq?utals v(v)no r%[g(r)ef e%%se? t% %tln ealius pa%ogen(o?zigg]bpf rthen}blo -terrorism using

pre- Sympt°ma“‘i9ﬁ’196’?pﬁ§§‘9'i”8ﬁerﬁ nto a overall diagnosis or assessnent,
(2) pravprges{d} of tab oghidky adtentiaidor seecisdiidelyisiteicteesplion® trests of o t4her migsbrehgy for general
public useforprea;rueratb}'vemnorm'gsm&taamaas‘éase did Qe bhsehddhaongidmsati | y excl udi ng

et Qf'h&amer%lo%'ct[wf@! E%r?élng, e&uﬁ’g%sgwg Qrﬁoklhjgs %ﬂhaﬁ éﬂec{fﬁ)@é&d{ &1d blood gene-
expression, thus(epa%!@gdlscoglerygmgr&u‘ag{ers rslfxtedéoéiﬁgggwﬁva éhﬁt ay; b%Lged Wst%lﬁ}éad past ac%vmes ofc' an individual at a

certain probabilifypfeniyeiesr ay- based met hod of the present invention) in
The /@esétii iméntiafurthbt @laktst® Of bl ood (| ancet to produce drops of

(1) mRthdRQ exdr RS iR %gmé?rfods 'd@@ldb@l‘ﬁ@ﬁ\%’bs P@(béa%cé;sr BN bracd) G Bther disease

dlagnostlcs eg. ooc! Ielellteldtaﬁ munedlseasesP mia); per| od “of hours | nst ead
0?'] 1\7{5 e resent i nvention relates to an

”B'Wésrf%i PSFemH%'Pe}*?éaéaé“ aﬁ‘iﬁ‘éﬂ‘@'l‘at allwHRG AREteted esrinfelfpifel nprielp ¢4 éijesefessessment; and

(3) mettiops fex establigiamasaortpretEhsive lveaniyee &xprebbidn Yasgimid@andse, adainsbfhich perturbations, such a pathogen
exposure, infectiod) 6hd MileCtid@beStatdwoude éopaR¥ POSed to an infecti ous pat hogen

or agent of chenbio-terrorismusing pre-synptomatic

gene expression nmarkers, (2) pre-assessment of the

norbidity potential for select individuals (e.g.

aircrews prior to the start of a 24 hour m ssion) or

for general 35 public use for pro-active intervention

agai nst infectious disease prior to the onset of nmjor

synptons, and (3) assessnent of human behavi ora

act|V|t|es (i.e. Exercising, eating, fasting, snoking,

T 1. i Y e

pathogen mfectlon arﬁgj closs@ng the pathoq,en mvave

population,
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1 WD 2007/011412 PCT/ US2005/ 040196 BACKGROUND ART

Recent years have w tnessed an expl osive growh in the
woundran14at applications involving the use of DRAT/US2005/040196

m croarrays to nDni toeriCpgR Hi@B(A‘%"reSS' on of genes in

Rece§ %?ﬁ %)aveev%?ﬁ%%ag FXEJ??‘VGpgf%tF i Eﬁ? rH ber 0 a@;&ﬁﬁiopsrégo%gg t?ﬁlé'%zm&éﬁ Frérrays to monitor the
expression of geags yegieys forrs of firesleqapd celtprpogells (1- Qkﬁmﬁ thapreesion Refiling’ feayires & ndadyeigl change in the relative
abundance of trimegtBdegserger RIMAMKNATRINGS celis It rdy0 R to &o@é thps of bdﬂurb‘a’&i& PiRMm8£urdment & @088y performed

indirectly by revér Piscblion @@)ﬁ tiﬂérlagi@FnRi\ﬁrhto mIQ%bI%ﬁﬁ%@rﬁ%m cijN§ Mﬁi&%zi’nl tlr¥abeled with 2 fluorophore

(true for most wg% bu[i%r/\%/ﬁgnx prlocess H—%Lﬁ&re C%i egiorl},/rotf) chg i%{sz%{\lé wiicilcg Iu @ E?éelﬁ? @F é)i th;%\eﬁand allowed to
hybridize with the @im GARAN RS Plurglity;of NP BPs" Molggyles tetbindiperigrpetaDNA o intsres): phore

Typic(aily rceipesd fugrpphanes gré usetiterldig! thddeottroll dnéexpdrimheyialidbaisi obeDIY, DEvBS1Be relative transcript
abundances to e BAARbAMEBthd T80 & MBS IneHitie® f At m&&‘goi& ReabNAent WHHe 681k By scaling of the

intensities betw%%ﬂhbﬁ{srlejrﬁ rﬂcrclalgap sﬁ%e %Elﬂnthh\}fﬂ&hx‘ii Igtii%n y m%ﬂ?rag@ vr!ie /n\%? gecau?e the val'iati%n from among

Afymots st 'W'ia?f%ii?ér“m SHOFETPRET REFOBHLFEEHER Flisee pRps=fhe stena
perturbation is nprviivigliers dstcompliTsied piciplsd” g to biddaiovaesbllitf hireTappdetion stcia hapding Seials, andvariability
emerging duringls@ripie prockskigy (8.cont rol " and "experinental " pool s of CcDNA,

aI I owi ng the relative transcript abundances to be
% q f,romthe rati o of fluorescence intensities.
IR a single color neasurenent can be

SignificaptivntedyA s gpeséi@i&qeiyeﬁ@n fefof highyavariablepngthp Praltsssdomrrisedsof ¢PNA mreess (which are RT/PCR

products of irangipfiohabisoiad knawh & rE@@assedSeQipncelagsi; FETE) buehaCading \dgthd usédlyf hyrameds bfibage pairs) and are

often adsorbed (dn SN AR ARS titeb’cro@&li%ﬂé\én‘icayecf udin it Gorel rRfakorb o pRRERAS o B! @/sme or aminosilane-
coated microscogeasroles inlcogpatst ODFOQeEQoﬁﬁ'EeQQ {Jetfi ned }érg 'iOr me?(or 350{1?2% mrerg igorﬁgqefo@?% arﬁ fixed length and are

snost s ey o8 e th@diiiii Pi%iﬁiwéedi'qh% depress pf S delerlion F’PéS‘“V'W can usually be
achieved with 7Qeret reabes gdmpargd & isttorter doget{eg0-25mers) nitomevdr Ispentiicis Is reguoed bdcagise 70-mer target/probe

hybridizations 216 GeaRdIyl iSexkitReto Syl ninibers (6.6, 2-31bERgId Hase RlsrRHtcRg lwﬁére&s@iﬂoheﬁ@dbés'aie Yensitive to single
mismatches ano"ﬂu&d’r&@ reﬁé( spw’ﬁgw %(‘aniragiriiitipc@ig b% Ié‘aid aaa WBq sé.ec} C%BisA%rn eme&%y cDNA probes

prodton KO o e S 5258 L D8 L E B8 B e
CDNA molecule S‘iﬂ?f%ﬂ@é%heieﬁ@wws\we@ beigpessthiefrogfe sitgle forksgentiniensitycsloiakas measured by a microarray
scanner. | engt hs. Probes conprised of cDNA nol ecul es (which are

At leagg/few %arciﬂgroﬁbg M@etd&ei&gd nﬁcfo@ﬂaﬁ bt Eabaﬂ@@énshﬂg&& Lg@grﬁiﬁ kR Q VWL resolution”.

Within the humali %ano[r)nfa ﬂﬁ? a (small &erc‘gfa?/e 0 he t gﬁeéiée%cglisg g)grg a&tgily;r&de fgrﬁiactiéﬁl go%peptides and these
segments are m%ffﬂeféﬁ‘i Wit d%?dis@ag"(erﬁfdiieddeiwi BPPprEt AP EpvelopRd 1o frigis’sonipiisprlobieng (50-60 bases)
targeting predict¢dekpe ryicogbnb Yjilingparrayst g/hiah gsed skt of silibr@hgihtoveriapythy agom@iﬁb)idei t@completely blanket a genomic

region of interes{3§ Sumbil MBodmE R ATHE Biblvs Rk mhH S bihBst NA rER IR @S t‘nsf"cﬁi@nosoﬁi@ ﬁ&liﬁiﬁ’g transcripts that
are not traditionJ(iP c?r{m@e‘?feg %@% !Addigoggibthe!sg}nié;ogr%s si%a{]a’iso l{% ab?e? %atec n%gg%)ns in%he chromEsomal DNA itself.

Further, this allogsl d«retarBiWa Pf éitiﬁh gxar@ re E:e(ﬁ\rﬁena in ipei fggrgeaon PféFﬁ@fF fpiicaﬁﬁpntéqf @nsgr@ts Spplingdps functional
proteins. invariably attached by a coval ent bond via one
For s ersanit imdrﬁionaiﬁe alitd® hdNéed AR H-©133AEhdgIb8 1338 R84 @8:8medkpression Chips (Part No.

900444; for detaﬁeﬁ AbR&E ra(igr to ﬂ@;lro%itliﬂergme a%e%ﬂ% ier' ¥ 'rngn}ffacff]@rgas Wen ldﬁilie HE- U%@ plus 20 chip (Part No.

s SIS ot o e T DL SBER (TR L SO S S,
contains * ceiis trelcaine darge@utes of cqpiaqoggmiqiup%@ig@robehgdbnanggqi iz pdbe @IsSONEting of a perfect match (PM) and
a mis-match (M\J) @iR@H A thiyle (NINHENS pokiioN ©valied, NoHay, RNAVEUAREI Sorl s8np@s and réveradirar®dibed into cDNA

then into double §i|'ai\'319)l c@\iA%i%eﬂ mn%igﬁégmﬁ‘tﬁd Tiwpﬁiiif@a%scﬁb% Is '(-:aﬁigd ot o(ﬂrggr? a@rfﬁhe RNA and

incorporate biotiialatedsnticeotigeg g% ??ﬂ@%ﬁi chTn g‘%ﬁlf gi\iﬁttarge isih)(b{i izgj @%{tp? Migggar@y, usygly over night, then
follow by washingl%igq?tectifnrvgﬂrg;gy@mmnwg%l@qrepqeré dy@eﬂjﬁthiggyn@powigg hybeidization of the labeled franscriptional
targets to the miga@mep foedwiid isfemyetion B tiprpodue Steratymraenals fed AfyhdRenBSIFEukaryotic Sample and Array
Processing’), thd AyREIRIGCESsoftwB e Garks RailtiRGon] A@Wﬁ)@h%ﬁseﬁl@@du@t@tﬁ&arﬂié&%w gﬂ'?file toa
tiple
simplfed mefong{i‘a(?ﬁﬂ?efw't? ?tg]%%%:arsiﬁgg{a|t°5%§é§lh%cgrie ot mgfgbeé’ %Nf& nol ecul es. The
separation of these contributions would be inpossible
froma single fluorescent intensity signal as neasured
by a microarray scanner. At |east a few research
groups have devel oped mi croarr ays that are capabl e of
distinguishing varying |l evel s of "sequence
resol ution" W thin the hurran genone, onI y a smal |

T Y M o

Types of microar
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Processing'), the Affymetrix GCOS software (rmanual
avai l able from Affynetrix) (8) is used to reduce the
woawmaanped i mage (. DAT) file to a 45 sinplif ped/uSRios/040196

A gr’églgﬁl%‘ﬁtiﬁn?ﬁﬁgg%g%ﬁoﬁ?ﬁgﬁe C;a%p%&s%@%%ﬂ;{sl% %g?{%hﬁﬁs%ﬁ!%%g Af*yr?etr& @&Jg manual on pages
505923 5. On B 7" GA £ LA CiSeS P2 5168) D T9Bae Gred B Bipereraidiese 5t il te human
genome (for deteléd ir(om@tioprpf@'@@e p‘gduq't litekaay evgitalse framible iatikactesd) pe egssenehby a(]mbgpg'nis gpaced across
some length of Bl g€he fiwithtsbhiBbibsSowkr@thd 8l erd nabsiRiR afdfydisAmRbI throtigh RS TP 21 BIB through the

Affymetrix websﬁ?gl%%cogﬁgf@érég(é tgsglgogthngb agsgr?an %é%nsﬁﬂﬂt iﬁse %%rq)“ ﬁ%& &Z transcript and

n
calculate fold ch%gei% n éﬁéssargbklg%g %olﬁrlé]ﬂ%m@er%gritsr Ealﬂlsg ?rgvltdef\%g m%@ %ﬁ\ﬂ'catre 8@H% ﬁ%ene(i?“%qsent" (detectably
expressed) or ahgest Eoflowiagihepesiclptionatttie hvidpabfobarintepsijiestats @ot prplieittl eptstencedibet taeyzemeiir rart of the permanent
data in the .CEL & farichcadxbe@mehtr om t he manuf acturer) are represented by 10

ThusFHe@ B8 coRRLrALR diftRAEG Fhe M@ty of SO BorbsS i HeRubHient, Ebﬁen@nﬁ BBhe types and numbers

o by OB R i e oy
through the 5 Affynmetrix website). The GCOS software
Transcriptional meskere Ut €s al gorithnms to assign an overall intensity
Of echdNsiifichne, (IR theGsedubhteRdsol AdALNEERRSEerti: of RandolipPaBRGehick R hhet@64lsystems is the

N ol £ 0l
variation in the CQI%L)SQIH'II oﬁ&eﬁes _al% tr%ﬂtscggﬂap ?e%%qrog%ts. %iﬁéo? g/r?%goz fg&gmaﬁge%é:ﬁg g,nl 1(:J)E)n\cli\lcloate %gt the human genome

is comprised of z{{?{%ﬁa&j{ 3@8%&%%?“3’ i%nti@eg p]yéon?pggiona fn@@@;ﬁfvﬁng s(gaf'gfnai@ifa% (V). Yet, orders of magnitude
greater number@ggﬁ‘pr@ggn@ﬁg candoe preghpsdiat thesgagiep t@w’gfﬁ@ recdmeiaation ofdhk ipterhabobding seguences (exons) that are
interspersed witht dai@coding €kqushceblistons)D HeEEorobdd Eomisdd bilcTNG cldhEsReriidd tromX ik dkigidnkl liokery are biased

towards detectio_ﬁ §th§<§oﬁ;§lb@é g\e %Ectge En¥es %ﬁﬁ@dbt‘é\ne@@nﬁéas‘ﬂ&iﬁésggﬁir‘?& Enqgoﬂcﬁights. andq{ﬂﬁoﬁ’epresent the
multiform naturelop maﬁlr!'\]a? n enL X résl’ % orr eral%hndi%xsevﬁrel rtmnq'té IiThlu's’ IHI']_FT ethearrng:ri tional sequenc
CORTHEPABTE ST P et B E IR P Al P &Eioy ! prpeg negpnserp quence

composifion. * gene expressi on" neasurenents, depending on the types

and nunbers 10 of microarray probes used and the
Prior art in gene@\p@&or phoiiEn théSBnelBhoREBbatdstrs t Ne spatial patterns of
Coll autture modkMt €NSI ty from the probes. Transcri p.t. ional markers O

egual significance, relative to the "sequence .

SevealgLpp 15t ABHmeasy Y e g PSS Prefferahdividyel muagiae PSS fBlowng SRt Bigiobes or

microbial compopents jTEittoaGropng st W@ea@ Inggitutg (42) enkhsanford &B)ihaxe ysesrffyineirix rdd epotted cDNA microarray types,
respectively, to @RNP@Sicly siOdtyRl resp @O Giltursd AflarlpEriBiASIGIBAd Pbnbradtacel XBIMRs; i e. circulating macrophage

precursor cells, PI[I@Q&:W&E,% 1ymdh&.¥tgsj, Linoﬁﬁs?amb%oﬁifs wﬁet\1 &po@eld wclariéa/%n(%&%actgrg and graggrial ceil wall

I nd| cate that the. n genonme 15 is conprised of
components, Thgfjl llarg%gftmets@ps?/s Isy ecﬁyagev @P{\g@' conf.?g%dtpio-yﬂafna%qqtrvelg‘;?)psgsdvnw:a innate immune system
and do not sugg@&?abnaﬁcmnrswﬁfﬁ Fespnss eyl 8o chipusly ipctable fdufsbisalit(14] deribe astufivaitian viro generated
macrophages ar(d dehritic o thich Pévide Ihgghie hto G ¢ ihrldErespne ldigsse prtioyEre bubis idifractical for surveillance, as

these cells type§gﬁoﬁnwe Bitied B idBddhy Bce®RDA cﬁ?é@ LG R Jeﬁe%melgslaﬁs e genes

hrough the reconbi nati on of the internal coding

_ sequences (exons) that are interspersed with

Peripheral Blood{ giiocrtas PPt &R ERE Fint r ons) . Hence, probes

CraigCammungs, BagidiRetyfan apDPdfick Blowpridesfordléniversitg blpdthestxen that the unique mixtures of virulence factors
expressed by spbdtf'f:a;ﬁadéén'b P divl?rﬁ@tb a dokrebYorgly u%{u@lraﬂﬁriﬁﬁrﬁﬂespoﬁs@mt% 1A$ (16 Eth&) GebdorRBihat an attractive
host tissue sour(% b%ugii %g@ﬁ’e%ﬁ; 8@#@3&%{}@%{? Fe?acslé gn‘& {)a%gggﬂ%glﬁ@géées% nﬁé bg@ &v@?h%ltia gﬂtgl:c'lty of immune
fesponse mechagufm, eecg Hﬂreﬁenzle@es i;og@r@lms oEsHegﬂc g%TopLila'h%sr ﬁlieh%‘f’ pﬂn@d oatfthat this technigue might allow early
diagnosis of eveprepiyeblé ngcrgméze@gtpmg;g at yriptigngin Mpxgesg'@ mefteagouldatiow dhfetericenhiéne since exposure,
and that a singleddoi@i@ c@ki beibed @ bibgie 34ie huiBer of @fleBdesesMi | | change the

Relmbrf PR el dePlal RN theSGRHEIAE 86, 17%@nick R BIRRR bioD8s for Biplo@atef, doo-3 800 “ymphoic

oo B S B B K N NG ASSSE L s e
PBMCs (13), an%llp %s (%%é@mt?u@[}p-aﬂ \Wée b@@ﬁ@s a@ggmd'\gggagtialcimypiﬁydf-ﬁfk @aytropfils, 20-51% lymphocytes, 1.7-9%
monocytes and lpsa thampieghereit ofibasprhil @_d eperlobh_ilst, PESA ifoated fmmPAx_genmbpxnmm tuies ftod 75 healthy human
donors (18). ThéTkEs0Od) @18) i1@:trated AR reRilvéderd Bip@dsionGQNIHIBRRE Riatbd o Wrlatlohis@r-spebAic BAMP& types, gender,

?Qe, am‘i time. of@é/. %émgé e? @%E?etdalrs% {lg&é/lérq g%@%én&%@é x%%i%ﬁ%@uimgn&?nrla%; (ﬁ%Pﬁ)po@c}s\{viﬁg experimental
nocuaton vt Vs Y SPPn s AYERTALOR B BT oL PR EEEon of NHP. Hovever, e
responses of cultured human peri pheral bl ood
mononucl ear cells (PBMCs; i3.e. circul ati ng macr ophage
precursor cells, T |lynphocytes, B |Iynphocytes),
eosi nophil's, and basophils when exposed to a variety
of killed bacteria and bacterial cell wall

o oy — e - - Y a1 o o -
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donors (18). The latter study (18) illustrated that
relati ve gene expression levels in PBLs are related to
woaoi7akigans in specific blood cell types gendeCT/U$5005/040196

inventors herein’ Qrgtﬁawa% MWI""“%%N%EE“ g%@’m@seﬂ%hg@sﬁo NI—E noc‘r:}atl%ns % otha ng n% ?s oxrs'toebasvel%:i gene expression

anges I'n I ONn
. BRI HTUBTR YA BXEIFT B THAEIFD  FEATFRt ¥ BYP-{op poneces et ar
responsible for aggigpira éold gtarmggjtqpprtlculir praesy/ihg R[pgent'lrg@prgﬂgqnmarg of fany writtenigeretiptions existing in the public
domain that desGikdtledepeX. | N addi ti on, Rel man et at conpared Ebol a

In shdnnﬂﬁ & ﬁJlrﬁaP atgrs usN:ﬂﬁA arrl_!g W ¥Sics wﬁ Jﬂﬁequm?’on Isgag)oq ZJntQLtlgg'aL}ia'lgChmmans If they used

paxgene, they pracesss%itLtJ&wélﬂ ’ Ztmirs 91{3 s Ip%?r%l{é %Eshrvggagce ﬁ'ﬁﬁ gl éhe Pr%§eer_\'E9tlon the lnventors derXonstrate that
the paxgene tubgs 45 glyp1cgger Qsﬁ@xwﬁ@IoW@m@ﬁe%wherwmdlmgeﬁ@onwenﬂa@'e e elach &elya ignot know
andfor fest this, i@ncpihey Sisévaything witin 1 v e safE3e beéridtsten tf thetRVEhab np[uegra0dd. Also, for cONA arrays, Relman
required referenddRIGA vﬂl@d’eﬁe@%regs@mﬁe il ek R Rresttd corhpsre 51Qibrs fgglﬁzﬁbsmh:@t rrta@s it tmpractlcal to study

large population g@gss@kaﬁenﬁ %gn%%tt% whq is conél %n%m kupr re (f%rpc%& ﬁ% rLC gfg chfp is S'Eﬂ'e écijorso no reference

common RNA is @(@?f&@lowmq-wéo Cﬁ?pgglgwun?bﬁ%ﬁtps&yeglm%?Séemalh\g'wépxk@p nogrﬁlyatlon controf RNA.
witten descriptions existing in the public donmain
Differential genelaiti@ioteifkasdssidn RRwikgRHGere © Bdicdical varralegeior t, all of Rel man's

At leag%%g ﬁateH% §16 w&lﬁw%uké){?n @Héﬂto? ?Mgérmlﬁ m*aﬁgensrh;ggﬁé %o%ssﬁnr&hanges from an

s oty oo G800 BB SV DG T PR SIS S i e
begin with the use &f diffpeppial 'glppngQR@rPCtﬁ ) Eprdisagygiogrey thal asergpesssed\ifizsanity s sultireq celdfeiowing incubation with
biological toxins (1. SEdIdccotun sheiatrin@rEEB, rld @otulimiv @) @ msrobd e BeGils Atrerist Biaty, DDPDRinvolves the

use of reverse tr&%p%?eﬁ@coﬁvér‘tm@ﬁw@ ﬁ‘a‘ﬂsc@ls M@DN‘A@ R |Qt§rﬁ‘§nplﬁ88 Q/ﬁh%l@énﬁ’ﬁpa@&% bell destrophoresis.
Specific sequences arer&eterrplned for eacpcg Lie corrngaoondlaq e ﬁgrﬁoﬁt%rée {(Landsatngent n@}ﬂ dn%regt@lé%xpr%Sﬁed g—;nes The inventors

of US Patent 6 3Ff‘>é P?@é“’tb%’@ﬁthc’éﬁ TR (PR U5 of PYPTHE UaenER FICR ane BNAsrogggy bidizaton)
correlating the opserved dhangas with avbthodsrior indasutemdntireaniiRidAxpheadsto thestmed@gly, andfewld gerle®ssion changes that

corresponded tofihBse oedAdfn dalture. ayidrall, tHfREMorkIRdRes ude 656 bomf& ude@ficB 8RNI BvemMbidnadnit Be involved in
differential blolo¥§ Q%Gn@é Bl %géte? E%vepaﬁ’ tgxs#nkt@r%l ?(tht{jﬁsrrelgtgwmﬁdteseﬁags%re &fsevérﬂ%pg oﬁgktc insult,

However, there i s rﬁ.ﬁtp g y t%pgiforrtl ttg sae %?mTﬁ us,n%tiuae@s ﬁg weyrfn lyd'ﬁ m%?f %béaglpgﬁbucally relevant data
for ahuman popgj4tignf Moy iethare oy alterepsin thigweprk togmaare thegerigrbafianstp Fhedlingliundn iexaressiprepjofe. Also, none of the
methods discloséd®f RRlme tCardANéhdab¥b @ sue@isncd saeng Af fy chip is single color

so-no reference common RNA is needed allowing us to
Differential gene%ﬁo '%%S%an%aslgrgnr)e%?g ap i egfa%cz bf,?d??e{_lss Cﬁh rr’D f] g\éﬁ{ 1; Io|m=,‘ RNZS pecially

The cpycqpfoRa igFpRrjaRYsed @éﬁfp@d-saqq@m Bqtt’@qe@lpqqttft@g@maé@@idqﬁa‘we qtng)cpbyiqgwp;ﬁ:@ to both medical

practice and natienglg@epssr Eris v bdoi ilindtreg inthatecomaendatonsef t@efenbesScightes Boara(DEB) Bumeer RIBD Panel, which
made recommerdAEnEB the @T@(ﬁ' 1) 3thhe B, D(efan% Deﬁﬁtfeﬁ%ev@dp a'ZEB}atCQp BtisheGhsthelic@ ficroarray of

unspegcified tech&%%/% t%ufa ‘f@‘g ghitl%{gra S%l dﬁr[] tkest*s thaf wogt? lﬂ% wn%@éﬁ[stﬁo%ﬂ?d UQeEDoB l?r%?rgsgem as a routine

clinical dlagnostlbfior ?ttggrprﬁomnd eprmay I(eé; b(oﬁrlronsat? IQﬁC@PSIagﬂqu Mdttl%{néoé@ytn%probeﬂf%common infectious agents,
the Zebra Chip woyldatspdoaing Taggf nutbeadt preags ot unesegt ( zehra’) phthegens.i itsestla davice ware invdrlesprfad use at the time of
a biological terrofsm@R& otalidral epilism@ (eld. SR, e dokl avikg§ Bothifanddi ahdfireniieaR Suitedrlg, cblid Bghddbus, due to the

earliest poss;bne%moe(mag’ﬁmenwnﬁt r%t;ﬁttsgtrmpt&@tt&émat {a@t are expressed

Funhvﬁnctr%tﬁeraéﬁ 86)F n@ratilguqu%y;é?ﬂwsbaie@e éxpreﬁ{ana%)ﬁ? 12 gg %@E@quemrbgﬁ state profiles are
compared, as they [TEYde effiaik b Ft“eB’d bagregy indigdyels- Bot ul i num t oxi n) or microbes
Becafseit rgpy noBfu@ys bd poksibicttitiehtityahe spsofiic calse df enfirkeytion HRIkh PKBicheh ganodic Wa@rs (e.g. using PCR or

microarrays), tthé?@namM%@caQtfsed QY& SiehdiR Fb%ﬁefrﬂer@?r@ﬁt% hds@raGRutRddbte t%actgg%e disease
etiology and guu%g@i% Imncnan in Rgz &oger %%nge:qér%ﬁhe\n’r\\,{gctl&h are in turn an‘pl R ed WI th

el ectrophoresis. Specif
Herelgfarey Wé%?él%@”b&%heé Prigctt @?“Ht’sﬁfé amepdgie tdaige fnadm felf %ud@%we%ﬁoﬂ éﬁﬂ‘ﬁ yiblished
methods are simgl fer@ tivichirive edné exprdseon elgly. fTimreior @mitin viewof théferegdligftifer remaits b @ifichl yeed of methods for
determining cha@efktic GehElprg R Brgnges Tk Brisd IV BT80S 0sBDdix@Tose bieasE @i Mbip quide treatment regimens, and

assist in making @ﬁﬁlangopg& analqéi§ &E IFB’@Q th'??éxﬂ?&ﬁtw!l I%Ed thn ao Nﬁégr reg—grh{ﬂ&tﬂo%:! ulsJe%t fageld implementation
that may be ”Se%‘?dﬁ‘ PLB'EK Pfr‘”égi"bﬂ%)?ﬂ t”it“di’d%li" Fe&‘ﬂ')?” 3”@@59”?3&‘1 "ﬁt“idh@d PRE“Bhser ved

changes with nmethods for neasurenent in ani mal s
exposed to the sane agents? and found gene expression
changes that corresponded to those observed in
culture. Overall, this work makes use of a comonly
used nethod of dlscoverlng genes that are |nvolved in

- e,y o o e
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Her et of ore, none of the published prior art nethods
are anendable to large long-termfield
webtodiasfisur vei | | ance. All of the published meCnag2005/040196
are sinply for a quick one-tine gene expression study.
Therefore, and in view of the foregoing, there renains
a critical need of YrEtRUEST FENVETE er mi ni ng
Itis 2 bhiggt ef the sgspnbitvinties togrevivie meigs fordsteriniony the breating eme dxinaation @k heglBy individual, as well as
systematic chanfiek 1B e @ ekpRebsRCaRM claddistid ©a pathoged Br%&iordl M&@s@&&al@ thA LIRS el iRthods for
estabhshmgacc%Hrlargr%wJhﬁr%ﬁﬁe%?e%essroﬁ&kem@E}aﬁbaseaa@gnst%/ﬁch ecftﬁrb otns éuH\ ﬁ%éep&%sure infection, and

otherdlseasestgtesw u} gecnt operational’ decisions,
PP R%*heed for rapid, near real-tlrre rrethods

ltis agpglgp@ﬂct ofthepregeit ayegjion irppliee ravitcdierivaiating héiferentisbgpnelgxpresgiorarrkers identified in a
cohort. i ndi vidual Iy or in conbination wth additional
N ltis y %mgg E‘f %aﬂgegn_ﬁihvé}@dﬂ Qa&ir&nﬂﬁﬁem@n roé&‘?o dé@tﬂ%rp@-ts@ﬁ%ﬁc ohe Mfdssion
gesinane N romt is to design/tajlor

er eutlc egt
'S ancob) ectof T%‘e resent i nvention to
W““‘b‘P%‘(?FW@“"PFéPW?ES%@e SR PiPVER s b (¢fBaypeighEinterence to combine
other (e.g. metagaja)infoareition iptmaniorgradiafredilotaksgssmentdi vi dual , as wel | as
The cﬁjyc&foﬁﬁ&taslerﬁln@rfﬂ@ﬁ’r@@‘é exteRied 4 HRd 1RSSRt ﬁ%ﬁllﬁr@ﬁl@éc&@xﬁ%&tﬁg&%rﬂwethods developed herein

{e.g., PAXgene &J&QE}@?&%& oFtL 'fopus{lrpoth@ dlgegste H%Qo‘?tféi or infection. I\/bl‘ e

relates to nethods f
Furthagtfsgmbseciﬂrhﬁ%efat RIS EWERATE TR =g eI 1ot s
into inferential mprgle of fijepseasepamebase, agai nst whi ch perturbations, such a
Itis ap@ied 0 e peseripesod bithel andved bisiosss modehich edulber di sease
)] aégsﬁwterﬁ gf thmwldﬁ{' pQ@xtla%ﬂml%l%o W(-,Jl'e eprs%d t%%e&&lg pa@@an%%gen%? ch&rﬂ@terronsm using
.. symptomatk{% esent. inyention to provide a net for 'val rdating
P A& gsf?erent| al gene expression rrarkers identified in
(2) pregassessypih¢f fhe moybidity p@enlv@qr selgghipptvigusle (6. Bifc@‘(’ﬁtpriobtﬁ thq sfpghof p #4deigrigsion) or for general
public use for prp-gwiveintériedion abaivst tlie@isugidtseanatior to igpdnetmermEor QPROBES S to
(3) adkRénRAt BFhuREN HeaRorPAITIRE PaTREckiSng RN HEERMARS & Mat afbl pryddRg) 8 Siood gene-

expression, thus gpabIﬂd’hts%@%&%rgarkgr%&%d%tﬂe%g gehﬁprgthgt Er]raggg UEQ %t%l%hed geah activities of an individual at a

ilor
certain pr°bab‘“%‘?f6°img‘??feent i oned obj ects, t he pr esent invention further
baplpnggf sahe'es (geplryel @ cqnjg]ctiorsvtitmmicg fnjorgngtibn dtebasg for aReman@iipaanijterest now or in the future.
In a certaih Ec@ BX@e présent iSenda is @rovic@ & thebd dr &etegunmﬂﬁﬂg&\d @brasion profile for (i) a healthy person

andlor (i) a subjécmapnramen e)QEEeo‘ 1 th&br A% lrﬁe}ﬁﬁrs Qalth[) erg 5@9 nosi s or assessnent.
I nventi on may be extended

C°'{e§n9§ﬁ§!’gt° %am%er %%&Ef o OW\/%%SF%H enbraces extrapol ating
b)isofefpeRpdehsd ¥mekevel oped herein (e.g., PAXgene
o) rerriQOSS®htaparéiheh saieda@bat a) for use in ot her disease
d spﬂr‘\g%@éﬂﬁ%p@%ﬂomga@atlErMEnFﬁer it is an object of the

)
nv.e vide a method for assembly of
e) sy%ei?zm%c%i\lmlrom\ﬁ E&A congnned{n s{)dr san%ol allows it to be assinil ated

f)in it ﬁYaﬁscrIb'Pﬁ‘Cg'?'Aérﬁff‘ fid PONAE lapelina 36 CRa’{*;s ease assessment. It is
9) hylirizing kRd@iNA tagrfgent: ¢hip fofowag Syavadhing, steiniegaénd esennitgoend ur t her  an
h) ac@MiRla@dné exﬁ)é:&ﬁdn PERSor SadlRe chlp\/ézﬁ'ti afd)zidg ME dehb@Bfessiol plolile BRSRABSIRIHNA in said
sample on the stTs of (i) I?h%gﬁﬁ\ egl]bjL(‘Y (i?)% ﬁﬁgse anxdg{gjedt t@gﬂee/n eg&@d t&uhm%tro%rfoﬁconfounder variables.

Wnthn&tﬁg fPllgviuv]g Bqdlilogqﬁtelasgnah%o beﬁerfgrmgj&“uﬁr@%ﬁ%o e@ll ﬁr@ﬂvéy of the method and to enhance
the reliability of theyesylteabiginag fherdpiir ker s, 20 (2) pre-assessnment of the
- cond¥muatag aldl fufyirp extd @A ueméen(f:@frd (@gel ect individuals (e.qg.

redtfi,‘lhgr aﬁoro?éﬁﬁinaﬁ}ilé blé% mfil\g‘ ﬂsQ@saﬁpte %Meen?cf) anft e)zfér eﬂﬂw adom] ﬁoﬁﬂylgé’b)glo% capture oligos to

said sample to bmtg tEe g%b| meRrNg ?nd regow the reaih' %qz%ggd @,2) r{? ﬂ/} bytst 5pa¥ lﬁﬂéﬂﬂ%\ﬁtlg éeflde g?vmgﬁ;g trBIFar RNA and,
optionally, furtheé%y%\g Beﬁoblncgﬁ aNA(bgﬁontgg@gggg @qlwae@r RYF with nageeiie REyRlnEiog bepgser RNA bmdmg column;

- redugiggtandior dlitnigséing §labin @RNA inxidsseraple Shingigent wittelt)ibnagiging Plétsd saim@mple during said synthesizing
cDNA;andor STOKi ng, etc.) that affect physi ol ogy and bl ood gene-

repe%%?{g S&H’fd eh@c% b%ﬁ@any& c@tlngﬁ% %J ger@lchg)gﬁ{) W erem in (h) following

ammmmmmdﬂ@?ﬁﬁ?Wgﬁeﬂﬁﬁ%§ﬁmﬂé$?WP¥W%§“of an |nd|V|duaI at a
certain probability of confidence. 25 (4) banking of
sanpl es (i.e. Paxgene) in éonjunction with clinica
i nformati on database for any phenotype of interest now
or in the future. 1In a certain object of the present
|nvent|on |s to prOV|de a nethod for detern1n|ng t he

o Y 1 1w o o
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- concentrating and purifying said RNA between (c) and
(d); 40 - reducing and/or elimnating globin nRNA in
weaid/aapl e between (d) and (e), for exanpl e adwiusgoos/040196

B DL S8 U L0 0L AR o e
or convalescencg i gty Ml RGPPSR AU TR Y tRHe BeNS & beads | eavi ng

a) acgylriestaiganedxesession RPYA biFireahethod eserrdinaimibd dfoyemenfioprd bfiees for gubfett frgt has bpen exposed to one
or more infectiods Bhog@dsObi Ncl ear RNA by contacting said gl obi ncl ear RNA

b) acmriﬁgg éﬁ?&;ﬂ&gidn ﬁroﬁB%ebr{etﬁbq gc&%ing\@ﬂéja%[em n}ioﬁgélﬁqj_%g 'foﬂqhbﬁg th& EHS KT red from

exposure to saidond o uc#g& and/or elimnating glo NA | n sal
posure to saidong oo e BRPEENt with (e), by adding PNA to said
c) acgjﬁw}g paBe HRRsSion goﬁg by the mgﬂgpﬁ fCppasiisg tgtfyq»p@rem@ijgp@\g)bjeg{fq@/hgﬁ{hy gpgectihat has not been
exposes fo said bre preert infevgpu{raiogant; t h a second gene chip, between (g) and
d) cofofdnng thiMae@Predsion prbti e bot tRGHbjedtOHIE)SB) 2hh (963 Bairkildicdhpdihn ( 9)
. e) d?}éé%{%igqql%gjawlﬁf? .?.f é%)ﬂr%r%ﬁslatlo fg:e’MIgsg?t cgeif]asiﬁ ﬂg %@e@h%%ggtﬁ%%%tﬁﬁ%@e’ Ior §onvalescent by class
prediation algorifyp baged oy seidpaifpies OPRGFMAY 412 PCT/ US2005/ 040196 | n anot her
) assahijodhe tlasifibrtion pheakth febrilei onep@ idsien Andioriclgssifgingraietdaogebfil@infection from background cases of
other febrile iindsghEttconbriyblsdhn GEREERNRNP FrelS & thOiiniERdetoREBs d@thindd in®f. 1 Ngui shi ng
In yegﬁ)‘ih%% o%%lesteﬁ ?gveniir)ng%r nhe!h(%’of clasglging%gd%%@iln fRdiRRG & h!aaﬂwy, febrile, or convalescence, by
t hat have been exposed to one e

ubj ects tha EXPOSE or nor
) °°Fé Tdég‘f"?gﬁ?ﬁéam%ea“f'%%OER'%O‘”@?F? Sa'%%?’b%thui ring a gene
b) iselsfinp RAdeyh eidseppiof i | e by the met hod according to the
¢) readiDEN@Mrinen@ch Bibjadt f or a subj ect that has been

d) spRAGARI S e a ARMRlzati cort® T € 1 Nf ect ?Uls pgt h?%enS; , ﬁ 3)
cqui r ne expression profile by e netho

° ,Syﬁce%zg?f?h&&mt%gg@ﬁ%‘tagégrsaéﬁ%mﬁgi oned object for a subject

f) in it eppsofiagcRVETEB §7id FRAVY 21 BstPg s fPisur e t o sai d one or nore

g) hybridifing edicRNAS agert thp Gplenes! by veshingagaying, end pgrnisg gene expr essi on

h) acRUriRfalgén@exkidbsidn DinIcBH BOGNRREA FHiyRI th Gend ddRessRA 1B IEEnie PR BERNA in said
sample; and object for a healthy subject that has not been

"7 exposes to said one or nore infectious pathogens; dz _

i) det&ralﬁc&g]'e geﬁegexqrqﬁsgn 6 g saéi)itﬁjrecég @e? rBanaBiet 8ffg?nfssék§t c %;Fy thf %&em phenotype as healthy, febrile,
or convalescentgaletyjinedyy e ethodrdestridyd hergiksbove; and (c) by a pai rwi se

i) claGs By RPELsibRE 1A heedifbredt hs vARjhetnietriletgcotvii@ceht hatripbrihgthe@éne Expresion profile obtained in (i)

to that of the cIa%fi&iioWELignﬁ&Fof r@iithy%ﬁlé?& cc;w\'al@stcenf%gs@ﬁﬁ é)etxé/exdre%n ME é)f B hinimal set of genes as
ealthy, febrile, or conval escent by

, he e as.
determ'”edbyt%lm tgoggeg ?e%r&[e@%o"&n al gorithm based on said pairwise o
The ey emeTPCLpiS e Presgich Vs B @ HIORjdene s ol A 59eRep & ppyiaigmnugier of genes in various
sets that could divedd sbrlfe_)perceﬁt edoed da_@i,ﬁcam!i reletS.rﬂ\thhr@&ieteiEBtmammMeG moreotas sédictipn whej the population
involves more pREAPR Viinfidd® _acfvﬁr@éeb be@or biinf F6d s et fi QENIDARIBITy I HAK aGRR RRpefint diagnostic.
The é%gvlé]gorectsfh%l%rhk cler%inI slplc{s] gﬁsinvl rt}on.tAlaa(iaﬁon%I%lI)'] %tg,tas %%@%?gnbgu%ergs%nl% invention are found in the
e XPrESSIOn profiie’of the m A mal "Set of genes
following detailed depeefippoifie veM- (e) . I n yet another object of the
present invention, is a nmethod of classifying a
subj ect in need t hreegicrasiohealHt hyyref ebril e, or

A mo?e%ﬂ%?\la &) CRfdG& th(\el\i%&]tion %rg lm% Q%Q%ﬁ!&nﬁaﬁ%ttahvglﬂa é@thQ omillggr!eagigl)btained as the same
becomes betteri%r?%gogc}e by ngef%\wh?f? gﬁmc? E%eﬁno @&%{n gumthg ?eltaéeg g%%tiﬁéglw)

Figuged powsisidipgeantretating iheplig condifiops vaed ipande b’lood(gglleogfjp %‘Xﬁl@e. Faditign Edgseries the isolation of
total RNA from B Gpd cfiectbd bk dit he digkhum@Eubati@ Mibe ot hpurse)roos Yemjbielalss, iwzdreagongiioallows for an
extended incubdtibn @R of %&rﬁ%m%%ﬁk RRMedibfesRd £LoG 8108 b ria)isolkibh, Vi t T O

nQf

Figu%r&%w&gs%gé gh%?tﬁg'}% ?n]:r?\grlgap &@\glccgl CI Dhal{'?‘%f %%(%Nlé i%g%: f%%rlxq gAX?ug% ﬁ(\:/jeg \e/a\fgrdm-co)umn

DNase treatmerbysel\ﬁ}'sqgw ‘W@? of §atl-t5qeﬁ?ﬁff®a,ctior§ foefetectiog Pfﬁ‘?pi’f@N’h) ang & alel(fcwqr W@ht QAV\@ Baers; lanes 2-7:

gapdh 290 bp pedep ereptiisd fiom totgl R isolated fibm BAvhtuiseaniitichn-grmeDNede itrqatment) @nedmaltergpiaie megative control. (B)

In-solution DNakelin@iR RAovaVEfMaRiSSrg OITh (9104 inbectibR B FeR EfdteRetophyesid dGal-fRIIACH rébctions detecting

gapdh DNA in &Bﬁs?a,m lésafél?e! 1w rﬁéﬂ&g‘a L?aes 9@4‘ i?—%o[ﬂoﬂﬂll\fgg .trgala(?Rlﬁ felied %@I\)ﬁ&& ha0'3 & 5: treated as in
bA@ of the mnimal set o

e 20, D R B S i B B LI g o o
febrile, 25 or conval escent determ ned by the nethod
described herein above; j) %lassifying the subject in
need thereof as being healthy, febrile, or
conval escent by conparing the gene expression profile
obtained in (i) to that of the classification

o o o 1 1w
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A nore conpl ete appreciation of the invention and many
of the attendant advantages thereof will be readily
wohv@vned2as the sane becones better underst 09dTh]§S2005/040196

negauve controf ﬁéﬂAﬁ\@%ﬁrwgsﬁla@Q@ﬁ gﬁ%%%&%n Blgasei trea(anu rt%saetermmeggy éalltl é:}'\IT PBQ Lane UW markers;

lnes 25 CDN’éff 085?‘%%@%%%%“ g LeH o (R B PSS s Nl e cresondn e
4in panel (B); Ipy & erclemplel¢ flegséve eopkol N PAX t ube. Condition E describes the
Figures@ho@d totaDRNA @re of IlrﬂlﬁraﬂalltﬁMmf podD DNEARGiheht B bétbnl c@GikoRA BN R races of

fluorescence véfkfjstnﬁgFatlon hﬁ% of%nEUs BHrFENA Jar%}ép QA 'To@ath‘A |355‘t:éd ﬁ‘n blgod m M{ tlﬁ)e t%For g@age%atment Black

traces are from samf%)s 0f con dtxop g grﬁmrgtteﬁ abegrorn ﬁarﬁgge %?onc@onﬁ)o Drft§ealéﬁt %B%Hme marker control. Second peak at
~41secis 183 rtb@pmbﬁNétTgp 823k By T47 sericles ZWlbopqmé 8MA. h@;e Bumps2rC-5pseindigated| we‘;ontammahon (B) Total
RNA after DNadpédatmere DESIBtionssi6 it (R)O(S) Colrpaghbh obpre2anGad \DEasé A aIdretbsa Bladh Bdcks Qe for each
condition, are pRBSlas, BT arby:trace£iso AN 6@ Bbh At JlJe,apt)slt M3se0f total RNA

F|gdresﬂgtl0\ﬂstcﬁag{:t ngtl%ﬂlespf%o&lu Qrand?%i clﬁ\u\ cﬂN ! e&egé fra?m%&%%%ﬂﬁ@oaﬁ@ﬁraces of fluorescence versus

or esi s

migration time qf \@%%stsian@ﬁ% thcb Fark{g@t taee s aeﬂq\pleffom @a%laﬁ FHiAlack fragg g2 sgmple from condition O. Thick-light-
gray trace is a nqgAmelengdative covtrdlitrepht(A) PIAY doniersteasiedsNA.| (B)iReitied 2RNE.: (C) Fggupaidd cRA@0

Figuey3 sipf<rdiudub! ina 6iars tekatingeh ofiaitpdantrtl AERE of BINGS shrped i@ hEthafarRimciiAss chips. Order of
chips on the x- a&nyvpt%semntth@ tinfR1F, gglgljatHMhe%ﬁeeU&L (stgsﬂst fSTFpnér Cont}ol‘fﬁml[a LC§ st%ﬁg{)r lower controf limit. The limits

e negative control.
afesetat+3sti”?a§§?@8 removed contami nating DNA to a |evel

Figupd ghepsaeng- Qgpsgonﬂpyelspg@e @agnditishs ere hlghl@@mte@@qmgredjﬁ related samples. Clustering
dendrograms for i¢eel} 1334 (Iefrpendl@IR HE G EBe (ligat NSl dids €10 daii® ndhles \atmupies ETaNAY' bofespond to samples

processed at th @ihd t@nb‘& déﬁg@‘n Bifure 11aRA) @:mr]e narMW/ ﬁmé Jﬁrﬁer (eRers Jeébﬂa?e%ecr%lcég‘re Fate Further descriptions
D\as RNA 7 S PAX t be
for all samples %xregshown beﬁwt sgmp e names tEacﬁ (%aracter enco ei aﬁ?ﬂ_’i § deicn@‘ve &ntolo%ynl:or W Cton%fm/anable ‘e

designates sammarggssedplalﬁago @ndmc@ Bryjle &dgqlgpqteg@m@e@ Precpsegd snmllargw@dltpn O. For Operator, ‘0’ designates
one individual oparptog @ile it desidDita srethdr operaidr.eidr Tga bR T'asigaiesotd RNAEH GasighbtésrH RP HPLC purified
mRNA; and 'p’ dedidi&es SolyA RV, ERDER: AL e@ch ﬁ:m\!@e@é&&% b %r&‘ﬁl\%@me%)rcr / USZ 005/ 040196

Flg&%%&/slo;\fhﬁlza%qthlslrﬁgéredﬁzt for%bnlets 55%&”%&%@??&3!@ va c%wa scenfj fC%” ﬁgfebnles with

adenovirus vers’g?febw ouLagen@nrui mfecMNErH} Léeqﬂ §E shovqs gcﬁe@gntszf t@umver@mmfaqar@eﬁlppa@@ x-axes of A, C,
& E), resulting @rmerrggclagpg@@n {lefy y-gxeptes wariq@s dgjorithfns (prémriredes), @B)ie numbane geies inkheclassifier (right y-axes,
black trace withifiled/d@dle®) rrdt iR Ergef biks &elﬁi@@éﬂtﬁtéd\#ﬁwe GighBLE dorddnt cBtect SRR, In B, D, & F, at the optimal

alpha level for dac brinE BB kidAfnst cst‘ﬂ@&ﬁ‘es wéll lrth; RN SJ fold(cmgﬁ Ie&eﬁmes [ d’]%MIth resuiting percent

correct classxflcattoanJy a*es fol ﬁ{glfs glpontaﬁgc]o ?ri esL?ngtﬁe ngrﬁ)g 0}98@5('” theﬁﬁﬁgeé rlg?}try 5% Haélhtiace with filled
circles); amows aﬁ*ra*e Hé@%@eé‘i‘ie' BaRwicd  herishestppresel prapcipipssicator. aces of 5

Figufel8 srowseRNA@mitoe devved i furker Jgit=abitbid (IG) dndaxg@E RNAGdif@diSeciiniod @hditions. Fig. 8A-
Elecropherograr%%c@ﬁ%ecﬁ%m J ANh rebRd vt bxo%d'gl@ﬁlo@&@@A fwf 1050 S qgitrebtrﬂentl?ﬁé and Jurkat RNA
with no treatment gﬁ_g:rg té@ Go I vigw oPNgE fenveJ frorﬁ)unm afd sl%we%%e stze of ng%m {n?lecq sZa é%ﬁngakd ~0.8 kb) in JGP

and JGC. Fig. 88TEIegr6qqe5qg:FmséqﬁcP@A danrlec}fg@ paﬁgérg i@Néieated g@g gleyla ed;0lopipeligop B4 |ty PNA ofigos (BP) and no
treatment (BC). Eip AR- B¢ View ol BN Gleridled freveld, BREnd BC BNBdndicated e sitBBylobii (rosjomal  RNA.
Figurld sHokh VHe Bikigrafd demdhsfraiBifprebefit cdll BRcordBeR amhdnd5idaRRéed A GlotirARN B Rmples relative to

Jurkat RNA andhél’a(msﬁlp Q‘r{%n 5xg %ﬁ%ﬁéﬂgﬂe&%&g cordi o s CF%EI\ Z?olﬂeqtnﬂﬁsn opar&ntro( gege set (JCAP)

commonly preseEHn J?!AS and ) ¢ ﬁ‘ﬁ%"f&ie §qglﬁon%)1z394ﬁenés pregmn J?ﬁ)agcl JC Pﬁ@@@ genes present in JGP and
JCAP. Fig. 9C- PaxgenetRNAcfplipwed iy letiaated gbimeides treptmaniaesultinginagditibnaird 158 @0F-1552) genes relative to no treatment
of globin reduction Bl iAtidasD82,5% E2602/4199) @erd DRdR H @5 calldRsRIAG: lofMeriofaCeS, al so

FiguRAGsn &9 n§ @aﬁﬁon%?é%#tetﬁm%ndi@oﬁ Qig. Qél\séoerg”ﬁ(?f %(angegcvﬁs i, &mgﬁal intensities graph

using all probe s%lgﬁé\a%nved rgn @rﬁa‘i @ %rkgtﬂ&rﬁﬁé& R‘\l%arapgaﬁtéeﬁ gv@}blonn?f%eg a@a lfjos ‘(?JPIJ\CIQ with PNA (JP

and JGP) and np tfee%en]é)gq&)@w%cthnélpsla@ wereﬁwcg/p grg 1 Brevivs. angnav@pqu@ﬂg@ph using all probe set data
derived from paxgenerifAdveated With bigtikylatddatokin atjgoa(a), iwithdPG (BP) 8nd 8o tearmatl(Be). Alirolaiam were smoothed by Loess
fiting with 2 degie@f@dobri ON E. Thi n-bl ack trace is a san‘pl e from

Flguféqpsqé\né fntﬂﬁm&sxon;r QFIG Ju ter %h}s %{)rﬁé{i on g{er%%g)res&lon qoiiamegfm{nr LIJTIP tlciiﬁA (J) and Jurkat RNA
spiked in globin ﬁﬁ%n P&’gﬁne %ﬁ\ ”fo PEby S%wmog r@@;ﬂalﬁ}ie%rﬁ 58 Figs ﬁMreatﬁC@r@ﬁt@ within each triplicate

shows individual line charts relating the quality
control netrics of various’sanples for HG U133A and
HG U133B chi ps, Order of <chips on the x-axis is based
on the tinme of generation of the CEL file. UCL stands
for _upper control limt; LCL stands for |ower control
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with no treatnent (JC). Fig. 8B- Cel view of cRNA
derived fromfour RNA and showed the size of globin
wonbemaias (arrow i ndi cated O 8 kb) i n JGP andTAi)©£D05/040196

resulted in 4 tigh cI:(}gt B§e Gt ’?eCt\“ )€ 8 rs%erl ed J i eac te ﬁmcal con non were more closely located
AR G SRR AP bi 6‘1’“ 8 oDI A 0S
relative to any Ho%lve( FEMpRIA! qg)pup @%AS JC(PB:p)ughhtpﬁjn e clystera stnjtlrka{ %)relatlve to JGC. Fig. 11B-
Triplicate for eadﬁip@genemt\ wilSifferent iteghmicabobnditioRNas atheterdd wnerelcldselyoTme8EehnicB RrigimnelredB@ in three separate

triphicate clusterdNA 1 ndi cat ed the size of globin (arrow), 35 Figure 9

Flgur% W)sms %%Erﬂl c@te@%glﬁ ﬁgrﬁmﬂ_]ﬁe g%;esa fﬁ{( %ﬁﬁrﬁ%n&%'rah/\ ﬁm@ene RNA samples.

ance

All probe sets org%e%frlpé-@mqn 8?”8(?9 U\/38 %l{ aepmxrpg&{y S%NAWI%ﬁalnq,sgrragrtle‘m&ﬁyﬁe ?Sowa HJ[?Haalew of gene
expression proﬂl@@hg@hr@hﬂm(\e exnressibirpesiies wgre obteirediretn Utivariata tebt i endamYeridrict iogahwith false discovery
ratio of 0.001. Fill:i1Zhe OvEMAw oflgehe Expristidn @idtlieb riang O safple€ @Rdsdn@b Jug@ Bre )R with dhieEnical conditions.

Globin removal ﬁ%ﬂmlb%loﬁ?&lﬁeﬁ B ol?gdg reslﬂ%d lni:lgﬁer% lco]rgatlon':d Jgrkathﬁ thus Hb% ica&laSurkat RNA

were clustered I[? qhe %r%up l|g é% (ﬁu[stgr ar}?lys\?%%d @)y US\T%GH \ail_q € press§;£9eneﬁ8£?dr§qq%tlvese 18 samples.
The analyses reﬂNAmﬁ%A} qiffgwéa&y ewssgﬂ 9ES aﬂ%/qerm e dlgqe@jm b 18 |aqd@/6>§seq-op @t erpEsppion pattern. Fig,
12C- Cluster an#ly8es pelfdrmen op olverall @abGkptessomekiles4didion 26 7eRNE. SRYin rgr@vakism paxgene RNA by biotinylated
globin oligos ( BK & Atalo r\%}@s éP?exmedtnBr@éﬂfxtllH@)&Essmn%tterg[lelglwtJho fi& Fé@‘utatiorgﬁb @@D Cld8¥ comparison

analyses amongr? Ip%(gege g %?%p@s suﬁeg ln 19@9‘ difg )antla\(vee{(})relssed gi:% Y %Sr e e 18a| l'e

Figusg;1 :fjm’f(f que}lt& Fﬁl}lAéiﬁrived orrfﬂ@ IPAXe%S@ﬁ Oft?%g@'Pﬁf{P’?;tEﬂ BM B)ﬁtaapop i ﬂverlapt?f aectropherograms from
BMTs with variofis@iknoty@@e anfl figndfing eqnditiors f The/ 148 nch286 @oe@r@{,{)eakvge indigated| (b ﬁg plgts ngqmy metrics calculated
from the electrophBbgRIAS [ch Cofshatidd BeBRdA gapthSisNGueddnline 53 GorsGeibgradiidn Bactél € E 0.3/ 2€0.008, ANOVA). (d)

Lack of RNA de%rgd% o\}ewa%@igpséd T}()m b@&!qwl%ﬁeﬁ tléa&esg#]g glcllmaes cn @1 byRNe‘ oﬁ'?ﬁgﬁ)gn%@monal thawed-froze

cycle before flnéb\}i;afu fopm is lejl r&:‘at\nf&gyvee& ej\geﬁrbctc)){pt}r;%lar qql{) mg\flc%%»ﬁbﬁ of probesets calied

Present in the Bragaulet-D- B 8 P(= 9@8 AN Lingghows isdektion: pslpr@:erf@nt = 8906 147 MCH
Flguﬂzﬂtaﬂhdwﬂ@ne&i(pganm profilitoiata 8irtsi T Semeye @pfectetisrbnisgptsathdse witr>edyebssredalls across samples

were filtered rethf'ﬁ"lE /15, 7ﬂ QrSn# !M @ﬁ prgtfeéatgn 1% %Pﬁg&mﬁfon%\%tringc%t p?ogeséM irfwhich less than 20% had a 1.5 fold or

greater change {r’om&g {)rc?%set S me(dg Iue w&e emov?d r%(h{s %l %@probesets Jﬂo fcig'us 8n trgnscn%ts vﬁ?p ﬂferg}@es in expression

among the four el P PrAROBRGS: BoserRsegrselenty el Evﬁ{“ovéeefﬁxwﬁdées‘ifﬁzg effhEsesss. Thestmap
shows the transgriptlafundehicat@ers o eqhnaténs@s) deterteudyy teshadslit grobesatmivs) B eash Yivedrsinmle frwuchn)oTie rows were
hierarchically cl&@aEviitCXdRfeBiRSdisRte S0hvadghRrdgd whkife s @b JoRSANNE W infedidihtatus phenotypes. Top

blue, brown, yellg)\?J arh :ﬁ'gﬁmt bIWs deﬁ'o%ls%\?l% frFrphthLyon) |l£]wngo\]t§?d wﬁr&gen@ﬂﬁ( gng %ﬁval@c\ﬁ patnén'[s respectively.

stom e e R S O OV e I A B s
transcripts that ffe\A@NROTh@PE412 PCT/ US2005/ 040196 resulted in 5
Figutel18d0dws GplinitStlo©dt cldsFedi@@hnok-feralk VsO@lil€s), healit €. dofvgdsde @y, @d febrile without adenovirus

versus febrile wh4Sth G Snidcfo? ereHﬁy tShWth%Jeheﬁ%d%r@ ofghgﬁrggbhrﬁl%re tﬁé@éﬁgdtetj bfRbl P-value cut-off

levels for each gf %ﬁﬁwQ? élFssﬁlc?t@ﬁD(‘\f%ﬂﬂé/ i&nsc F g%e Wh @E%\tby fejr&,afge levePyaxF]s wi 'F\(]alsAuItmg percent correct
classification (left y-gixps) fpr &eaqugalgeqtr@g(t:@f tgceg | apgidhe pumpgpof Brgppsr@tap heaigasifigr gghéytare@ geaglegblack trace); arrows
indicate fold chah§s@vel thek repLitedid Brighedtiperqait cocatclessification. each paxgene RNA wit h

Flglﬁ?la| 16 S8k @Jﬂﬁtlesta@i%ﬁféés@@df geke@R Q‘dszﬁﬂb@fﬂfﬁd f%&asﬂlre‘d &anQﬁaﬁﬁk [edctEhane, top bar indicates

the classification phenslfpe%f thel{%?lgsgciolhn%g lﬁll‘ne&ﬁ&s a\éégnld !% tEanBﬁer rnc‘i?c%t& éaﬁ\g cén@lestc:m’ fEfle without and

with adenokuslﬁn@lpsaff kax.ﬁ é{q;ht b&JF gqn,énpd yg{l%‘evgcggy 6@W6‘? sﬁ.@&‘ol% p?rs éléﬁ:gpanel mark samples that were
misclassified (blagkby ‘@usialgaithpsr &t hdaterapsingigate blaiivikeagtression veld ChodrIregiYiefediniasetes) Kentfied by gene
symbols on the PN Yor SEMATIbnESwithout Gbhd syribbi€) iedesst@ibriliie® e dispayQASEA. DskiRsRas EHEfdA Bdtering of

standardized traH\Js’lc aevFJ Hv?‘s lgmgq cgn@ig Wd@%ﬂc&% a@éraﬁe lrﬁége O&Q&n syéﬂe Eéﬂoté Qﬁ!ﬂa’rd% values for the green to
red intensities lrét ?azrgag I @e]tra?)sfngtﬁtsl mé>gn\g§arh gnd § Palyef rgﬁt&rﬂ?'lﬁe%y Prggwsdgﬁge Sg % and ¢, respectively.

expression profiles were obtained from Univariate test
in Random Var i anM@EMOBEARRYING OUTITEE IneENTOS covery  rati o

Unle%fspegﬁcg%ﬁnedall thmclal%ﬁ'sme@ﬁtﬂérﬁ{s' u?e%e%fn hegﬁﬁb%an%%%@ﬁ%o@rﬁbnly understood by a skilled

artisan in enzyq&kﬂg\ bloch?nastr)?%ﬂﬂrgnol%gg rrﬁl%lﬂ%:?g Ogy(': me & s&e'mE‘eQ GJ g{)lkﬁt r le:]rg V\; |G

fromJG RNA by biotinyl at ed globln ollgos resulted in
hi gher signal correlation to Jurkat RNA, thus, JGA
triplicate and Jurkat RNA 10 were clustered into the
same group, Fig. 1213- Custer anal yses conducted by
using differentially expressed gene profile anmong
these 18 sanples The analyses resulted |n 8614
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Bott om scal e denotes standardi zed val ues for the green
tored intensities in the heat-map, Side gray, orange,
werzobnmunlze bars denote clusters of transcri pPeTiUS2005/040196

“All megI ?n Is: 518 r o%gtﬁ%lpnétg@ s&b%ég %Fd&?rg rgCﬁanIF % rﬁ@%gnﬁ (@Br?%l\ﬁ%of \/esoresent invention,
with suitable meﬂfo@mdmatglale kelng dedqiedesiherginy Ingase of eoedliah el Pessr enadificalidn, )mcludagf@ﬂmﬁ%\qu cpriggol. Further,
the materials, methvbdt, Br@ extam el @4TiDaBtNLbSly and/m&t isndEdade iintitiey, Wieds btheademn@iiddr us

The pledaft ﬁ\%ﬁtlbn‘%ﬂvuﬁé:a)me@cﬁ %n&FtM ﬁb@\&ﬂan @h@r\éﬂ@cnbtﬂn lﬁo@oeanli t@éfr\%resjs@\fpgtterns to identify a
causative agent o%espuraF)ry mfec?on and (%)\the a measure ﬁf rec?/%y durm%t%,{)enof of t{mﬁ oﬁo%r T’? m%glon &e méﬁla ds developed

here can be eXte@Fdé%tgeld'quvéré?f peﬁeﬁgpresse[) %@’gﬁ thf vl pe ipdjcaiiypgieyrpsye &nd Wict@e fr fhp FchRbgevelopment of
disease. These dbiitiestheve exthrelaiyus!f bedn demorisiaeiagyea Human edpuldfion- axes), Wi th resul ting
Gene expressionfHRFSRAG dederPioh ®Eils the iBPoRRE brfthk Frédbrt iRvBhtidn lrftd utidy 1@k @&resdicR Bnalysis:

1. Iden\{ f@ghk)n%HrﬁcuI%IatQ)%r H?ah m‘é";ﬁ/{y&ﬁ&lna&ﬂeu%&?ecgoﬁ%{ella ;%ﬁlgslstaln %h/{))ﬂw‘ggl%L ofz?;e which commonly

eset assirier
cause resplratorygpegiew aI{ alg%%o ?i? Yogms reqmﬁaqeeaé cl% 61|ad&¥o&sﬁraql?é@ecl|o%g @Fplfﬁéop‘ éelcretlons Even

with optimal frangpaaigiif] trﬁr@woqslmdlfﬁgulm cejthateiiesegenmeneargeniso iheraioret healicaieswikérg ateatteh yneple to make a
diagnosis and hatb3itiFopr@turitgto difct SN0l hek@NG fotertiBshatENthe 8XPdn @SEpte@iT trdEmisg@ O@iBease with these

organisms. Bordbtgfla ,z%’tﬁ%% 'thfa &a@s‘éﬁe of'ggﬁém Qr \Arh&'oﬂwc&!;h%ﬁldr& @%rﬁég é h%mmd?oﬁ@l Ndﬁt's Rfected with this

organism often d?:\{ﬂcg ﬁra% ? 8 g g co&qh ar{d ﬁerenE rgugc%&r]osg% urj ng @T pe%cg thgc?vlgy aﬁda Psmge trﬁrgrglssgn lﬂ is Tikely that
adults represent &igpicgiH]diggngped esgHa ofispase REs orgmﬁn thaifaa gavqffggrgpqnwgpact on the health of children.

2. Analy g iageressicie mhich nd seripie kdn B takint fén exartipled BiIitbm childrdn hYoeng extii@w ferd tvbave disseminated
tuberculosis infecBicd AR W St @8 to R kBrodubtile@Ribh: tRE kB thR | OV difi@inElcods@ Lpljt@h\% look for the organism.

Having an assay Tn %It?oe Eﬁ Eetegt 4n %munol{;b% sngg%tﬂéjf% %be?&ﬁgsus gf];ctlo% Qrid %eas??ghﬁ’d C‘fh \?qblﬁﬁ%{sl mﬂc‘gnt medical

breakthrough. \A@rﬁw?ed@gcumlsgsdFlpntﬂﬁﬂ,gause qfﬁmérblﬁéagf mq:@% 4 cr? qu& |e?£’%ﬂallé§ in fm@c,vegfhlaq;%;lons of the world.
Early detection ofenieptioersrssigtioanty énvit@bese ofhergipesnibissareg g pf@astioula ijergsténdhe presentingiifitni es)
3. AndlySl€undnd ifichtBddiofdy m@nﬁékﬁganns&%ﬂmbléblo&ﬁarﬁphe right; for cDNA

4olﬁ3én9aql1ﬁ Ortdamﬁmg age Oluer viupPESEL identifiers are

rograns are fromcl ustering of
5 Doy AR REGAFFURLER p | evel's (rows) usng
6EXPIﬂs@fd?flo@Pf%?tOP%mﬁPWeance and average |inkage. Bottom
7. |des|m;adore>frdﬁmcdsﬁmfosdormaﬂaﬁodénmeﬁds values for the green to

Based off fle hrilbiRRSRk bn%@dlrﬂerﬁs sBeh@alllﬂcﬁﬁﬁbed'ﬁ@an thel frentinfvdd S §dvilied b ofpBHuty to direct

treatment optlonﬁ:ﬂ\ é)ﬁer worcg%y aa\Brmmngg tha gene expregs%n pattetms @Lﬂ] btas%lmg%%% '"E%@k&@l kr%)led to
determine the diggggys aqq_tiE cqrrw Fme”U\’ﬂ v@@@r g ﬁ@\@pall qa%aé)[aqteyal la%t'()il QLIVé awtlblo‘lﬁ;[s ¥ viral infection-no
antibiotics. In thit mapienthearadica amfebsisa ina rebicd inapproprigie entibiclirsisednddesese Esislhisre t he

Furthe, 0 BresBRBIAEhtidA GiaydSenf3I6/ BB HEkYre MEYEHES SR B Yls tereSiidercd tRthe hékbis resolving the
infection? At tlm&r fd|v1§u§1%\mlf thogpnaﬁ%JEm tr(gegex gr rghrgtgrﬂgghﬁ ‘ih yyappea(f & iL;]eJt Mte@gu tgb V\%l/e(%g%\rer again-the

causes of fever cgrU)G TF\DIT?E%& Qtra}s@ﬁ lw%rge}ct@m@@ has deA?!oPed %Trﬁracamf%ﬂ% due to indwelling Foley
catheter-typicallymaltinerestaiiass todp geitplegd, urpe spelepuip delgimispiehetoepherelif@gry sigaideption g, diseases like
pancreatits or cHaIEy st that GaRelbpsEveryiSiidntd whilchdygtalipAi £66 bein@renfeCtibus B84 df fevey trakfdevéidpeatter admission.

Gene expressyon% SSRIA heklmﬂfcﬁlﬁgs 5 Hahs to\M«,I i léérﬁpl@ Rb&, aﬁ@%ﬁ‘f@éﬂﬂ@ infBdidds B bR he@duScause of fever
and to identify WEBE% g geH Pa%g neaéa qg acng%mm §i r(]a is respﬁnmlble 9 %ne new éeeef ghflf l%n m%mdual &vars] adlvn|tted with S. pneumoniae

pneumonia and t@@gwere@[essmq:qatfetn m,gqistent with H@ bﬁﬁfn@?vplo&pdga nevﬁgfr ﬁ@a@splt%@ad a changing gene
expression patte@ Xa@sigeht @ith a &ragreus knpgtoged thiesiie, tiemihgne@geak egpressionpattern wewtd diratiipechrattitioner to look at
|V sites and othebs‘ﬁm éltésrﬂjdh bd¥Gbubitd (de@ 3 a Rl R@EN iB:Btio® @@deﬁeleﬁ)@sstorﬂ_p@t@m B RSE84r to be consistent
with a response io an lrﬁ"ectloﬁs ?nt %rﬂh’e p%ﬁtﬁme&hcﬂﬁ Eogs%gr dl];%%ses smgl%’] Enire‘ét'ttpogchyeldy{mp T?%%Q/QOpment of

fever during hosmt@nzapoa @ P]of og)moa arg OfIff}iﬁ%VQ‘{an %leng@rérﬁ{wealwicarerpgg B}pqr 5stp?9||al§; in severely il patients in the
Intensive Care Ui fTeisfore égpiniquetraeidegsribes hrelieworid hawel seoaivesl indife medisdl pigfessiop. dur i ng
The pkekt@t inftioh v@xslac@mplighedtaBowhOdudcasndl ightaiion & @ Eofindaial techhbledy (AR DDl Ean Genome U133

chip set) that hagﬁt\ﬂgeh &R&grateﬂ% sk ek‘b@we%f tvl%@ g&)ﬁi ex rf%su;n Br@"umg b2 Wé@re%es‘?rgm high-abundance

globin RNA (20) gg? d&@‘l{]?@"’“ o?t enaglengnt Effhf Q/t%en%uaan?cln H%’Legrbisﬁtg? in &ag,\%tﬁeg ﬁ\;l%rpﬁﬂ of e]ahanced sample
preparation methggs éegagﬁégeneﬂ), @ en AHImpleving rigasoupargeaingResteonit fengtions the pr%;enbré{@ppn offers a significant
denonstrated in a human popul ati on. Gene expression:
the follow ng description details the inportance of
the present invention and its utility in gene
expression analysis: 1. ldentification of
uncultlvatable organlsns Nycoplasna pneunonlae _
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Based on the foregoing and the enbodi nents
specifically described herein, the present invention
wonroewides2an opportunity to direct treatnment epriusn®s/040196
1 rowords, | ,,%tr'nin t he. gene expression . . .
advantage’in tﬁaétgatd%qgéd?%rgﬂ %%eg;t atTc_’]e f‘r%egléné t I%%ng)unﬁ?ég aeTV{r yentg H%’ Ieis ﬁjt pet Jéoﬂg}{ %er?e Sr’né)lnr;%ormg studies.
Moreover, the gaPIPAYgts Yyedl toistinppisiuhgtweep varyippdeb e ospilesy dispRee s@ﬁesa;g}pégrlg%ed fetpgyariptybother assay types
that do not require @hole gesquie fratlscrpipnd meaiingre ¢ gitenantgrocesshgstebrer  an i ndi vi dual
Hereik) BSpredentiRéilo® Bndhktrate it Rgh tidnGRBNG in\BarrdyMctinéMgydarl 16 Sdad foMisérf into an accelerated

system for disco%& E))f?lgoE ira%gr'i El)ﬁal ma‘ﬂ(m 3f ma;ﬁ)om dge%se a*d%thér Eétq‘?’s |nﬂ;aﬂrﬂ & F\eal hh)@cudmgai, &@Tlnilitary

essional may reduce | nappropriate antibiotic use

and decrease resistance. 30 Further, the present
Whenjcengideiing ho@genﬂgvesm pr@iﬁv@ |th9§ﬂgegty o eondye islepnds ofla@ypsmq@eeoqsl@poses challenges regarding
data analysis, stdrdge &t A EJementi Wille data bt@agh d@rfidBagenéit BRE G laigdyadchnicane@nckr@ o inféretion technology
specialists, no clga?c%rgéné{lg &gmaty@s%chnfqda; f@%ér&@f’o)r m%xin Esle m?ét’genlle Q(E"és%ngrgfﬁ%li. S hé’Maj,l)rlrole for
bicinformatics is?ei ptﬁcs t%#\ gf aa&te!r Z gs(sjociqrég ! rs esg)t aqt% eP (\)Nh hr esngtl rl ato%éé mI anf ? Ctgc{iog rt])l’lf also
A& AL B LE HREE SO R TR GRS MR ecton

elucidation of gerg@;ﬂpt\ypxkf Yrgerlying inliption and pygaregsign pEisease Hhe Figst corpyaaply exploited tool for analysis of gene expression
profiles is hierardhitef opgding@ -22) mberedhy mionesal bssumgion iSharsoier tremif, e thowgh graehsure sitlistance, in the
relative magnitudd@eBge RO RIRPRS) sklididiiniot. r act i nfection due to

o . . - 1 VDI tiple. ,
A crmhag\géé%t tl(x)el u{t;bg)reg@!lv %? ¥rﬁﬁ dgt%}(ge’plgﬁﬁs%lg¥lgn;o§rﬁ(%nta¥ﬂn,%ih aéen?ee r?aprllk' %C?zo%ﬁlshed by

significance.

dendrograms the\t,mrét{e HeéYed ffoﬁl élpsgp afl@'sisa Inielrérﬁtﬁtig”i o{ eé)reésfon (?rqf{@%qfia f‘%ﬁ Pﬁen uNd éo(g?in profound insights into gene
function. Clusterghg of gepes exgredsdd fngeast gpm%@(twife gigtistisal algorithns vielbrd B 6@9 gfrepuiatony trandgeptional sub-network (23). A
significant demof3 AR bi@p Gility dcldt@ifdhad beh offprad bl iQuGHeSet MM124), @held @S RPetdd bi2R@ssiGraRfiles of 300
diverse yeast mlﬁﬁ‘onm{h'séd %fio@ﬁi Lo%en?e@diﬁﬁ Faﬁlesq)r{at eﬁc&%@p‘oteﬁ%ve@%ﬁ %Lc@cmsc.‘ _ln@Jggro% pathogen

detection, diﬁeregtg%l?g%!g goﬂdgiorﬁ{gfgﬁ% rt])te part?ciﬁ% tﬁ(grgsgéng{gfkgi%gg %sgt%%llrlsgr%g (Bl;;]sgr%\géy ra]rg}cf dather than by
genes), but variafith friopgragiaicisel pf@engs grdigensipne Ry refluestipieily ie-dista eatedeiRRssUg Altise  of
Effort§ iuretfonal gardicstratated tol @mbrirdbegrehvbve tided majar stvesgseatbelpo @it geset expdssiaesighatures.

Expression-baseB EHfid@ s pRdidoR hdvebedn 8ROREH Bln&ohfood inBiRis P Wayk RN Riresfon Hodels (26), and artfcial

neural networks 2;-296l [Fhelﬂ.erg)%éit}{olrsd gras!uc ggsqtﬁ u?eq Wclgstsife r%veygar% Il?as ms% Jgn%recgnrsrigm w%\ec{inical ssessments. In

neunoni a ang‘fr ac? e’he ex I‘éSSI OI’1[> pa 'Pern consi s en?, o

fact, classificatio{g b@spfi Op $pMeexprepop alopwé%ssdi@gg@y @qﬂ begn qgréwtr]at@vs&qgespnﬁ th%t gpae expression profiling has

the capacity to idangifg pibtipes thaidiavel nohkaeh paviooh gefigil By gene expressi on pattern
While®RMiSHg Shehthid Me thi caflceine g@hblExgébSion brialded brepRtdmergiea)in dorfiis©£Hodt EBession profile

evoked by pathoéérﬂ %os%r%ulmyp%tgﬂﬁg %ﬁ&[a?ﬁ%o%ﬂep&%@ . %rﬁbreméi% gets gfig n?%ﬁresgiolﬂ Sroﬁles that

titianer %ﬁ ; S|t$s and cher SKi
explor empora2 o N (X PSHEN YRR st B LFPLRT R e PP PRASFUTP Lo
The riepehtdnzanioriyas begnfdeveléped, iprat pased grﬁheé@@ﬂsgﬁesmtp@p RNAdibatty fra PAX tubes from a relatively
large sample of IRPPERH vatidds ddEasePRENG /e, toriBtérmirbGhe Sallokiky: rdsted &6 piQensLhat cauld@plimally classify the four

phenotypes of (J) t%gltﬁ‘ﬁ(t) iréaddecfedﬂg el withE@%ﬂrustirlfbﬁiorpgn@@)tfébﬁIJ vﬂ%ﬁ Edel%msbfrlfe‘aion; lists of differential genes
among the four @%@}%I%scie?ét{\eﬁ%tﬁgyg %%ﬁoz ce%@ngo@isd%s?%@%?ryc%%getdigeteki/ aéerngv{% irnflec}i]on versus non-adenovirus
infection. Thesemg@tbqepoaptrptg @fsibiiijipp apdgssusRvoMEHBRASHRITE M AT SENe BIPTESERY frpmswhg{gqp@j)@] ﬂ'ﬁ@opulation level;
show the potentil bimdirly Bustgéne exprshie rdse@eéstniilodd aetisso diinguist pathogevviessss; elgsidgietaictatal pgthways involved in
adenoviral respifatbty d84& @ brtiad d dbta A dev@iBH sBitistict mddblBo andwBroP& SidiogiE fuedio ofidtett.

The p-rrers] % rin?efnl%ﬁ \ﬁa‘s ac%ogwaig\gd & Er@s%lt S a%ﬁ‘a'%\ﬁff of tﬁ%feﬁﬂT &ﬁfaﬁ)h 8 %@éj L\ipForpeqo the present inventors.

V\Eg]tl recerved int e,mscﬁca roressi| on. 1Pe reﬁent . .

The BMT populqtiorq Qf@rleiq qd@ﬁag%sug@l%wihqs.STﬁ%r&aj% a&x{gr'taéw t%thesBME Eoétgagofl E[ama y and ethnically diverse
and is representgtigkapfJteaecipligimicdifiersty osesvetinihactinitgl States CThe BT egyjatiqn Afd¢rapppespvironmental factors similar to
those of other pdpki@Eto KRB/ 2B Dise, €43, fhosied (Jducktam tactiit@ssof daiy tivinf) @i@éthe activities of daily living may

appear to be mo%‘?e@ﬂ é& tﬁaﬂ‘hggiviﬁﬁ éthferpﬁrtQ, _th&y_mairg§y et t%ﬁ‘:al &Eetﬂﬁ’e@ (eé.rlyﬁ?ealffé%,rexé%gé?édﬁ‘cation for 6 hours,

eodaruch i SEBTHATE . O OB R 207 FRE BB ISP LYT By O e

between the BMg find th¢-viliza pentitiea fsghatithergyf a ptrqq@linﬁﬂe@gr@m in e RIE pppyiaing (SPiaraalel@’eipmale) and the age

range is typicall\Ei®is 18526 yeals. Iniofder paddtess thig,yhe privent imenls @1y ereming taf stugyndeimiz@@pulation that includes

individuals of all 5@5@?&3@&”&( BRRE AL e, WRBH SRSl Bics andd%&ﬁgl%&-@t@s mpfoid of R respiratory tract
ing rigo nd control . Lons ..

P Bty b R BB €00 B PR s

2007/ 011412 PCT/ US2005/ 040196 advantage in that the

obt ai ned thereby are free fromthe confoundi ng

environment al influences tfat pervade other gene

nonitoring studies. Mreover, the gene products used

to distinguish between varying febrile respiratory

di sease states can be targeted for a variety of other

S .

infection. The aﬁl' toeas
€p
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Expressi on-based criteria or class predictors have
been defi ned based on nei ghborhood anal ysis (25),
\VBamﬂﬁhanzregression nodel s (26), and artifi ci &T1/US2005/040196
applications an‘bn s%lﬁ'a%hngsforgg em%pmlésf b‘fﬁg\%égﬁ%c%ssaéﬁor ss ch ge %r% SL% ePof Tarkers t;«a?wm be predictive for a larger
population.  prgnner conS|stent Wi th cllnlcal assessnents. In fact,
cl assifications based on gene expression al one or
Sample Prepardidn@SS di scovery has al so been denonstrated, suggesting

There ﬁeen g‘b@rab?e)éﬁegu%ﬁbmv t9 theqesatch Johrﬁlﬂ.t maﬁoog\ﬁoulh &&m&@@%ﬁéng%f gteng expression
biomarkers invol fith Il{]é la%tn?qg ong%eisb ogj 3988 ra%a]nq]t@cter% Hg;tlog% 6 il eﬁy medéé{' tsﬂa&c&n kits and reagents

might be useful fergpiectng biqofl ga¢s arg@p]@ng@wpfpr@@gexgeqsm rallsip deludingy§Re vacutainer tubes (Beckman Dickenson)
which collect bldddeBd tldr 1IN &h @6rEdkte thd ABMCSCHRPEXGERE bloodRNR §8dm, @XIPa&H |INAbilizer reagent inside the

vacutainer tube B bBdalcdii&tion; 8 %B%pl@ Moo@@ltegﬂ&%ﬂrorﬁ Kp?l@@érbgc%nc% G BE 2 8XR8 BH1® Liatively new
to be tenporal ‘dose- dependent”. Conprehensive

onthemarel g o s of gene expresslon profiles that explore

Relmpre Bt vad Patade Besesslarrgws 0P uergsden HagRs A bied pgs Neantipng eliacpyisteotide (70-
mer) mlcroarrayp Howbuec bektabiky of‘mlp inPAraubesoyet hamdlingleamdiidns mm@foramlﬁmrﬁsﬁmeﬂwmoe was not assessed.
Relman (18) prdBd3di) BSrAX TR wilh BSQR bf bR Akidh @ Rot RAR REAP mABME! s@RBFbe. Aish in principle, a

higher degree o&gq(n{me repo%?oﬁ gouﬁ % K@%bl@'slrg%ogep(% r%ﬁ S goﬁt%lgﬁcﬂtar gs havgrgg‘ﬁld nsi robe tiling {e.9.

Affymetrix Gene qt nlgeentﬁgmge%spfwte@gr@%:g pr&) ogsgé@@s rﬁﬁge%tpit,%ge e p{o@ced an insufficient
number of ' percg]@qreeqnmalh ée. thhesregniage|oldarl qags delaanivedeode meatursblypipregped redptemmedtby the Affymetrix GCOS
gene expressiorCsBHubré] orOyByimbtMREBeePhip@kpRSBI igbartaldePréstably, thiuhaiR@doy Ressol Bdicer Bgsent” calls was

caused by the utbﬁ&'én(te |3f¥|gh a()lmancg Q&QM@\roﬁﬁvdm oﬂawetf aﬁpcraﬁclz t%ns\mptroﬁl nﬁm&n Qh\éé fhddehave been no prior

reports of the ccimﬁ?eglge ?f %ﬁ({;en%%%dtl:él %t ancgtFefA#iygFtrg#f:rle%pg aaéf?{rg gnor?o tr}?{ﬁiﬁs&nbedﬂ%emf our
Fromsrpgisyest Py EPQ@VG th Mg Ot frigenp B IHIAR YR PTIIRY PestsTRA Eistory PheXprgtsignariers during

opportunistic encomnters@fSrLivia bgomsywitich nidaisi@an flap@atitnO Théa G @saaseiottie Srofodttibredttbel udque abilities of the

PAXgene reageMt&th @iy tehHRRls @E&%@%M bBlis arld bR RiOHhe RSB R Srmnﬁzﬁg the confounding effects of

variable RNA d%%%panE gﬁzee e%<preps nS pse}tul%lauons Eaus%c?bg %wunqqstofa?e%?d%m&iﬂ@’m%ﬁeagd C{)jlr‘lIO?S ina mllltary clinical

setting, rather trBrbciSUPllgithb%qlprweré(\Pémmt usmg FPEKR}'e? ﬂ@su&sﬁngﬁmh%hmeﬁfTr@@pap‘ygstuﬂesgftblood cells utilize
gradient- densﬂy@@smene@gdfjp elegiive monpng@p;@qﬁs‘@ gnaliysiy sud ag esltiisoding] gbretyping and expression profiling. However, the

RNA populationGHiayHée EvgHdddS1 bedorad dB @2 Bue Goltra 5r6eesSiag ofilelddnd, sbarinGridt lvBIEdah 4Nk early after blood
collection (30-3% %5\‘6{@ %heée'ﬂmgtﬁbldsvd@ ﬁti ibolte r’r)é§tr ﬁ@%%\ﬂ IEEW ash ﬁr%u@ﬁ tﬁe%Fa&?Jn%enstty and are not collected for

analysis. Theser%%%if g ib?f mEﬁge%gcfdo o{ tﬁ@s[’;}te eﬁ{glmgbgel pgpaletlona ﬂ%@ﬁfasg ﬁ%ﬁ%gge con ams a prlopnetary
solution that reuqeg R degredatiogbgepaindusiomes 25 mhplblaediisdewed (riehe b W1 Hogdyrsche plapd glls are killed and
cannot be sortetl, 6B tah INAGE isclatausien\p@debuabdeberied/n tafPAX i BandBR (3ppopul at i on of

Sinck thb%oa%f 2 preé'ntrmvﬁ% %5 méaQJretRh@traBEr@t%%%r diafhé &t ePEe%nologlc T8I decided that
the RNA stablhfJ t{OIP capa@ltgl &u'a BI fubg com;gemengfgour mteregts espeaol{v i%r siﬁljatlf) S wheﬁﬁma cannot process the blood samples

soon after colleiy@p Uf tg‘leelu%iﬂsteogthqt ac\l@naglp fanl%Pf?EPra@’P ﬁﬁho@ &1y bﬁuseﬁ lr\}t@lmgt@)ds ogyedreseg application, so
long as these afe@@ive@spin breptrationanethdds do hetcom@avisethe inesorityiod tie R naeriabdorttanedoi it seeple.

In vidwrd theRgE) nb @édentivantoR Save dbIRBpeVAbAITRORobL IR hABlexbdISHR B@IRR & RNA isolated from
human blood et ¥J Iﬁog;F&EEEsQJ \rﬂtL thefP%%g QBi5hd §NA%@ IEhattlv&‘ks w&hr}mg ﬁf@mem( Ge%ct\\ﬁa@{ p\atform The protocol was

I ons % Ise, Sfre

usedto comparg cﬁlasa WW@%@@W@W b W tu esglatfmerelrlaredgnggtw%\*aysm rr]a)y)royl e\griachGltty to surveillance and
clinical studies {pgnditbns E erld 8). Shreseimgipagy eetgled@pllec@fa Pigogsaiiey in mGAX b ANAGN gbap sHncubgtipg the sample for a
minimum of 2 hEM@ atidomh RmpeRgt @@ anki Eubol SN frofithy PAXituBaXollBa@d Nido@daipees, brgs) incubating the
sample at roomttehﬁeyatuJe ff rﬁ@ﬂ]oyrs fBIﬁJ;eli I?y%ragg M pﬂo%?ol‘ 6 o§ﬁ F&%@IML @%nd Qh@rﬁsrolgtf){g RNA from the PAX tube-collected
bloodsamlesbreakfast exerci se, education hours, Tregul ar

P 'unch and di nner, cleaning of dorms or TV in evenln%.

The rppentigventor gaprgéiflfe@p@@gtwe@@heéwo@angiwgwg@%@§ithfr gltheqe(ﬁpﬁcii}ions may be employed in the
context of the pre@@ @@&ftioh Sepupesdl coaitis.E hidhigherdiNA fogtandnatiore lowehieidl RiG@AId, brid BighBBNATible-stranded cONA
yield than sampﬁ@&lcoﬁdh@ OC ANGVA hdRedRtRH lw@iohd%hs &oﬁrnbﬁt@@dﬁf&éﬂ@g |$gehe%xpﬁzsswn levels, but the magnitude

was minimal, be%g%? Wthg fBQ!Q/ﬁatQJ Tlﬂ%lregﬁs sthl]Id Faan te ﬁwyl)—ora{? (é% %tl'éxp% | prlnflllg%’p%t/gon%\h %gdlmg methods

rang
mmd““”“?@ﬁage@PWm@Wﬁ%r to address th|s the present i nvent ors
are extending this study to a civilian popul ation that
i ncludes individuals of al'l ages greater than 18,
mal e and fenal e, who present to nmedical clinics and
hospital wards with synptons of upper respiratory
tract 45 |nfect|on The ablllty to ascrlbe

I L O o
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20 From a | ogi stical perspective, the use of PAXgene
t echnol ogy woul d be highly preferred for discovery of
woxm7aasiion markers during opportuni stic encorgraIs2000/040196

e DEECLI QUS agents W th a nobil uman popyl ation. This

ceep g B G Nl o (et E RS e abp] e e
numerous challeggps—-pnp gf the fprm@ éqiql@thcha@ig W@duge@eliqblaﬁe@jpn}pf teensgripHevslst l\@ny@aétpf@contribute to the
variability of targ@ HeBriesisdudy: tie met@edf bied @irdionssakihbnblEeRNRM Azt on, Rkveisotaiomend afier downstream
pocesses. Pl 00d draw, minimzing the confounding effects of

The A%)?ngtl ixée lne%{,;I%N{gHo%ecg,erQQ ! Issrmicaﬁtrs]t%sego?tpeqr n%gﬁ&orm%‘ﬁf? c!egl) ﬂ, it incorporates a DNA

i . per{ureba F(gn_s ca_usede y var){l n SFOI‘ aqe anog Apr O(?.GSSI ng

oligonucleotide GORFEY m@H@tur@%ﬁmo{olph@qﬁaghyfolqete&t Iam ep FF%lé}a@etscaln;? |fﬁp f&)ﬁ |RN pg;@l@tlorisn@wever, some labs
have observed affog¢r peecentatdvbaanesdeiadied gsing RNA fr¢nambqjerbapd@qnyar@ RNE iom Wgnrtuclqg@iallﬂrg;ardless of the blood
callection or prod@dRiffrie@dd] TE prenbRAGIHEES dua 10 Ble GHAIBARI IdukdbE)te RNABR BNA from reticulocytes, the activation of

leukocytes durinértﬁe%lgtigri p%ge rel, Q(\d/orﬁé %&Adﬁ% mq{NA Jla ngﬁghﬂlxﬁllbéétl L .Ze 25

ragl t-densit ase thods to cooect °|IV
T Rl TR e O AL SrEer ity G S o oo s s e
shown fo be stat@a@mqery\pqd h)giposcmql(ﬂtN/él;@ryp @g@{oqglgel,ﬁqoggqcepnpeipiq@s ontiie pesalyger (Agignid echnologies), or RT-
PCR for a few gdriiNAS1 36431 Ha\te\ieoﬂ‘p iz 31y ohI&WQA L haigeiplond leveke caied uﬁefgmad @ictoatlay€has not been
determined. In theQonled & mEA- 8 SlabhloG stidie, Sne FchsloSiabiiBbhe branRIMBAE dt 1hd poiht & V&I collection and
during sample stC 9 namf lraHsccgdl'{aJ (?her%farg lwé/ cor%l fart (ﬁﬁe r?nle-eo Orgssioncrgf!lels g Catrallepb%od(sam%ﬁas?’ d?a)wn into PAX tubes
NF&FE IBREFPY eFRa Lo TRe P s 4L R R Y P e A Pagls
handled in two ways @Pr}d%ﬂ pNd§ gesqﬂ'ﬁp ??ﬁ’e)t(F)iﬂpﬁ)' dnd}lie|ﬁr§,t waéFégS1 . Pwpit@m% B Infgsh). RNA was extracted after the
minimum incubatipn e iofe hdurs themigabtiamny;avilelin the secomiavty (Bp1. ICenditoedl af infrozen)aliredibog st fey 9 hours at room
temperature follo WU P oraGER -OEISr 634y € 1ol oA BIRNA EXlrB3S it Vie \RRElo dHhBrenBEd betulodn BELS hwdtindthods as
related to gene e\QﬁésJion,ﬁhQn tMJldl affow B%pe%oﬁaglé e ﬁﬁ‘me l!eﬂre 9\9 Q{q&e@f?‘atle’ t%Pte ggcesgégﬁ'&gz%pog transportation or
contains a pr S ution that reduces

later processing.o%rﬁrflv'%gf Te@ﬁgaq%%grawgh%gi%q efltnggiffeﬁrﬁesgy wg‘ghgs cmtribua'qn togFWmF g@lriability versus the
flexibility, practichlily podeiedsitilin of eamplézhandting yesagé, 30 P82%ing. However, the bl ood cel ls

In thedfegant Kdedifiba@udl, 2 préeberBivertorinE b gl aSQédffan&idontro_ﬂw prot&@Aat Dﬁdéabl_b& producing reliable
gene~expr(=,ssionI p%@és,zﬂgirﬁ me GlaﬁéCﬂ& sﬁé@éﬁ@%ﬁs@%d g@r%zgle' bpﬁ‘tjsinb fHe FIAaﬁne%%odlﬁNA System. We used this

L e
diagramed in Figérp i-Jbass "esple @rqupr%oep}s\fpé:lliqicpl gtﬁi'@%a’nd RoEVese| ¢S davaids dhe §op aftusing theytesnspgRipe in diagnosis
and suveilances t abi | zat i on capability of the PAX tube conpl enented
Our rRME imbiiEs6VE:8 %Eoﬁmen@aﬁdﬂsea@ilo @Jm%lé/haﬁd% joﬁdulﬁ-ééﬂéréd @tﬁh\?e;. W& B RARifferences between the
" r \ 0 (- . ”
conditions but thgy%HFsggchchgﬁ %ﬁﬁ?rot{ﬁ ée%FI@, qgee S odlﬁ %g%? Sk’alygcg g{\% ﬁ%g% tg g{u?e él?n%bg%"i lr{/ wéuch c?se, condition O
seemed advantagegpfﬁyebE, ;ﬁln @’E}’H?dél‘f‘q bgﬂe %lla%tgﬂ%:es%gyaeﬁ g\e ﬁ@%ea anid ﬂlovteﬁfgr tr?pﬁnf)r’ﬁp%\ghﬂe frozen. If
one needed the tekibiliylaighe @nge &f @andlingaretfdds beteded taarvonditipgs, theh tj)iﬂg:ulggin He prssible, as long as during subsequent
analysis, one inoasbge@afam_talistm@enﬁgnpl e preparati og met hods do not e
' itudhtid blook £33 fras SRRk ERysis by th
R ol B A4k LS B e R iy
following genera (YO Nt i nvent or s have devel oped a modified protocol
() Bipeg polleglishe- expr essi on anal ysis of RNA isolated from
hurrerteridly aBERPAS @t e tussd wigthichs RNAGEtgiSie gaget;t h t he PAXgene
Bl 0@ ndRNA tho¥dd bt r3Rlse dMEAKiSoedtb doin & tdiroffof DMERHeA dhade in RNAstat to stabilize RNA;
e e
t ub8® “de soone Pl e preertiT enePnita SRS Ust el colTHgP dgpsGiploggand pass the
pr asetletheligh tnigrofiidic chanmely te difeteat Btaiens tha teasueldiffarentdhings awbt thelselbiscluding the
(c Qféﬂlbribt@n@.nlﬁ sofgoird Ik tdabhique ;Fﬂ@{é@ie ERtieQi8 m&&teRdnls @& one does not need to stabilize RNA;
(ngﬁ{Nﬁ&%% g b!ood sanples in a PAX tube and_then
e er, (a)_incubating the sanple for a mnimumof 2
ho u—Frgfer@{y s %tu?eé%%ﬁxéx? sdﬁle@ 130%%% la{eitafgﬁ Rr@)wnlap?e'ﬂci]twéﬂ the manufacturer's
i s Ohstuctions dfesRINA héreinisawhdey PAX t ube- col | ect ed bl ood
S anpheeis thadre chrimercibl BGildikahd nagbe Lida@n Hreseat iEhton i@kide FhEwd Brkilable from Qiagen (e.g.,

t enRETRd: #bh Sk, o Eentt BHEIRe AN kdrQWRBodd ot aﬁ&éainzﬂ%@mt@rt -20C
g

R R I LA
() LabehpapeoFeicaig i 9stfiN'f er ences bet ween the two handl i ng

met hods (al t hough either of these conditions may be

enpl oyed in the context of2the present invention).

Sanpl es of condition E had hi gher DNA contam nati on,

| ower total RNA yield, and hi gher doubl e-stranded cDNA

yield than sanples of condition 0. ANOVA indi cated

. a1 S o e - ] 1 cc
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m ni mum i ncubation tinme of 2 hours from phl ebot ony;
while in the second way (Fig. 1, Condition O, as in
wonrowan)412t he bl ood sat for 9 hours at room  PCT/US2005/040196

© W%‘%\@% %rbwe]plmﬁﬂlﬂ! og%ﬁgggt% %ﬁpunﬂ?%?lf\ R &egeﬂgfcgb%h&%Ng tﬁ% %’doub)e stranded
d| fePywiired egomsietionr seruantiedetrapsoiptiomieanialiy e lahel the reshiing GRYA tergst
g engterxvgly, ESQIGTTNA is tsdiirotn ibes, thenond ochidadbd! B/RNA ditectiygwith fluorescent dye or other

r easeaehl h%h |tgm sueutfon@ﬁrensmﬁi PleeiibaNifs SRIM 6% shaye to be
pr o&ﬁe?@ﬁ 3 ﬂgp lca&n ﬁr% stratn %es Fn)ay algo b emggraJ InC?(tilngq)q n&) Fm ded toatﬁe%(/atlon RNA amplification

n;g%li?nfl%ﬂ(é yrﬁqu)tuww@ ona-FyFlf @ii tg%%@éo @H;a m%@m@tﬂt o‘ PlNé needed and also to reduce processing
coritng;i bution to transcriptone variability versus the

(d) HyRRizAibneatd ikobriag Y, practicality, and feasibility of
S a nﬂefeeablp %g%é ﬁ@ﬂnetnﬁ%bﬁcr zagl%ven %lnlg to Whglﬁsedﬁt%‘lclatglklbnollzﬁlorFoH%el%d target onto the

m pre | nvent or

q u aqe? mg §a§,rﬁ}'r (écadltgﬁ dwcl@gwfcy atlo t@a ang‘er&cteratg(a {naytbia.| g{?er fngdlﬂed, SO long as sensitivity
capaiseeragfre pangickdci ng rel i abl e gene- expressi on

pr obthet @BormsBscide elsdwrerefseaniRGCitkbfa for e iStyepteaninguntich ifiieh one may be able to reduce the
|sq%@%§g”%gon1mhole bl ood usi ng the PAXgeneTM Bl ood

[ké*%cﬁ%nd m N% used this protocol to conpare quality
Rt ol netrlcs and{gene exgre33|on profil es of

P AXPrfer’B'é using $rpRa\iSH @copYtEHRIPIng fRiotinpa be HeSHR ép(lpry fprihes signal amplification with
e tbivigkaed anthsmigridarmsiobdy and afeithgywipiging ith siEhe@grephic@sirh toscrabers@etviy;
Pr Chigrhedll ork 64 refidct thid stepulith Sdibelic @S can Bifk mdke ﬁg&rwmmwrsqummga Ediples of such

taE gnogtg@sl incl <{e ql%ﬁiunnogls &g(ledyeg,roremfw?aréeid ﬁﬂ%{[ﬁg deqect%rgaqﬁcﬁ ﬁyt?ndxza%?tlmes may be

survel I'l"ance. r-resu sever
r ec¥itehdat i ons as to sanpl e handling for

(f) dalainlegrdtione@ptalised st udi es. Since there were differences
between the conditions but they both showed good

AlthoWh ﬁ@af@er@%geﬁ%etﬁcﬁé vbof%a 'wlsll'mtﬂ)é presgrnlﬁ/erﬁgq}#el rgseﬂ rn\%&l@\ aﬂlf%’nb(atepén@l}ﬁludes additional

optimized proces&e_?n%ﬂe flr# grﬁentéo the g)gsg%%ioc%(a@ gﬂtt%g %%ﬁ%‘ pgkel%arsev@unngRN% JSi‘?fa?dn To this end, some reports
have stated that ,gqff g5/ pefletdprmatiopyia popsible @'ﬁ@plﬁrﬁ@amm@m{u@eho‘j pn@gc'@g@o%* is gisp gogsipla to ngrgase the
centrifugation tin@dm@hiee wigthel ondssibnoie grotéirase Kintreases plomdialy, ithe motatidigestiofi step M@ be shortened by using

amore concentrlat;;d protffi&e KRREABEL: tdMBiof 18 Xish ink dided voRifie dtJrrﬂ@mR'Nﬂ B@& wadf100 ul, but a 200 yl total eluent
might give bettewgld d\'be Sgll]tlf)r] %sgpe%tmgpﬁa%\ﬁg to agcerglp r%rgova%f Bl!JAO ﬂ&vbver tFL%H%JRt 0 DﬁA Ieft after on-column

m““"%mW@WW@HQPV§W@S“ﬁﬂ@mﬁﬁéreased statlstlcal strlngency
Furthdr Heimedvaregaratian fmean fuerReGene feehoblogyrtiz'h ehcure fiiteringrfiethpdn way pq-eelg@nwo coliect the cells

rather than spmrim@ VSitiskd 1©3lefHe 6l Ar&ﬂéﬂ'ﬁ&nﬁb&bleﬁ:fo@ﬂcéﬂ@ﬁm&ildIB@tdusélﬁltdmgWeﬁdaﬁlS @Mt f&sipernatant after
proteinase K dlgggt 09 Famé [h; %Q( @%m@ﬁé Heg{ls By flhbg tlme Cbl !30% Ehotd 57{3 @Juld alsobe s’r&%lé)yed to

ec S B et era 'y usi ng
m““”“”“ ‘ﬁ@ﬁ? 9™ Ubes mhlch has RNA stabilization reagent;

For aigag\atwee‘top@ﬁng] Bietdcleptthgr, relafethsampigeslipcfioa meﬂmistangg\ppnmpgg,mqg§@ment technologtes may be used.
Theseinclude: capi | |l ary tubes to obtain a few drops of blood then

1) @*ea%usm@loﬁuéhﬁuﬁﬁ'ube 13m BoRIPd; Js)_sl,_tgn% RNA; - Anot her _
2) %: g ’g? liﬁ,garahonsfube Eomglac?éno chi%'egson w%n co{lectl?ve |cells andO solatéAEg %gelreaﬁ) 0od monocytes after a

5%W§6 within the scope of the present invention, the
3)  siknbdrbyed oligomeripsiason nepywiressl rgnkarigpme meelehnais frqm(gmle(wlsjp\sng thfough microfluidics
la9ggl and pass the sanple through mcrofluidic

4) ?AE%‘JQMI?& tﬁtbstt(?colg %a;v?d}o {B'F blo§tﬁn§ Apsga&vec; ty E§n9 m@%&ﬁoﬁi cgle ;ng s%ra&eq{RNALater for

S SHBIFHE, IS TEERLE T BT 60 P A= AR Pp g i o
Pieges o helted NS isddim kit igm@maderes not need to stabilize RNA;
AdditdR aidmbtiveladiop@bpletiNA pieBiaodrhath @i are 36 @fit@ipiak, whictLisal $haiterFadion time and reduce initial
imuRMAmm&HQ@émmihe PAX kit systemis used to isolate target
NA W th nodifications to the manufacturer's

|nstruct|ons (descri bed herein el sewhere); -Qther kits

that are commercial avail able and may be used in the

present invention include those available from Q agen

(e.g., Qanp), or from Zymbgen, or fromGentra to

i solate RNA from whol e bl ood not in stabilizing

solution; 45 -Also suitable for use are robotics

system avail able for purifying RNA fromblood in a
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-Q her platforns (described el sewhere) may be suitable
for use in the present invention in which one may be
weaehb@/tiosieeduce the hybridization tine; (e) DeCewiSR@ms/040196
of bound target RNA 15 -Preferably, using strepavidin
1) ln?jﬁ\glnqu@q %}rtns}q?dibwnwstn)ma}?@ lalb(fll@tal BiPebARNA %ﬁtlytwllpéut Qr@qﬂ@@[x 4%% K, et al. “Direct
Bleling @ W& dvitinpltifleliptind etiaws wisitva exbressienplofilifgiofeete legkemiagags fredictor genes.” Nucleic Acids
kds @tol iy 7@t arks@Nt i - st repavi di n anti body and anot her

2 Diri& cﬁégl:i}%l ?l\%liin?%f bl A gygiesxgméf E08hY %Am%i”“rréié)ﬁn l@ab&iﬁb‘k{i R

TR AT it kSR 4 oy G SR o e
i ephnapaietiaRiisiemajow dERAURGHIIeRO! B PAS SYaidm. 2s fityladey crpre & bipopwaulg g geeded;

4) TheyabdasEmBNADIRECTAM Igdrom Tyawistech, @lich Ddebapriaty: beads @@xirett mRNS B $5.min in a single tube.
3 6d BR¥hed HRERLLRN and/ or hybridization tines may be

short ened; f). data int ation and anal ysi s,
5 The R hq?%@gﬁg{'{%’%%‘%@?@%b%gﬂﬁﬁ‘é%”hods worked wel | in the
Other gietpadsdist arejalsn FefpmpIER 0 InfaaRs SEHPIY ef Kie samplR PEEPAFAIo PIocese M| at es
1) &ddin uniaveldd glohin &N BNAttl the nvdiidizatian jsibd tedlogkébatkgpnng, drersts eeshaps @imegsing detection calls;
2) REHbUISLIHFBIB mRiIOh vl RGyneBoTeRE ibolai@n; GOt ocol is to omit the
3) A nfoR oA brEbthEhﬁBE a%é/&ﬁa&&mu% r&&%dnggn nl'é;iﬁ\!ﬁ. i sol ation. To this
end, Some T epo ts ave stated that sufficient Pel let
As stalieg ?bﬁsﬁ,[trle Brﬁser]t g erﬁ%ng/gsiaﬁfn@hsi&?gfol@\?nr}qﬁch;ssfulﬁ Pt@g&of aﬁ:@nmercral technology (Affymetrix Human
Genome U133 clipsgit theal hex g agen dsmonstiaterrior tTetp kefepetivs for iole plagd expreseion presiing flupylo isterfegnees from
high-abundance bitbB RRXEEXE Thef@re,3ibbinGaauriior forfwbt@adibdd @K i§ dn MABortenOsRE i ptoakid bendxdrdasion profile from

whole blood samBIg,' anQﬂ% %{%Ii RRRin Wole EIJB@S&\M&Q&%OH@%A, Iﬁhiéh W&er RER f decreased percent present calls,
protein K digestion step may be

decreased call cc'JAn‘I o$d§ rc<=,na%l(} ir|1 Péestlad%i n Itv h&io
RO T ERed By el i) ‘a nore concentrated proteinase K
In Exalel4: e Rsaseytitvesiors pvalelabriptny'eq dlebin fiigos (Arpienprand RNA gliges (Afivenptx). Whish Rigyeeto be the two
most effective meltadsitarigiucaERINAMBRNA Ergn voele ivaiRNA B@veyal, heretofurg thege w200 sypémattc cotngekison on gene
expression profil6&las#iRa rom tH33e B3 hreti@sViRe JREh IR tory ist@!eglsing-ﬁlnl@t ANR2nS ?Jbih' Lok JRNRRL(IG) in

parallet with paxg?&_eé)e\;eR\g%\/ ;g&ﬂets ta %%%%‘ lr}\isg;ﬁ % tcc}mgefr@%%&&f\ @%s?twg r?e?gdg %{;}ﬁ@ rg{ﬁ)el%ﬁsent B}I\slazglleconcordance,
sgnal varaton, QB RRg o P AT FUsio T P8 PP PSS equent st eps.
Altoretheresttwo gk rdyeion aheds pavassaama banesPras o eiofle (9ot 44 durkREMGRTpisbinclear method
using Biotinylatet! BINENGHE @G)Elodeitgfparlaf PNA Meiad) Thiatdta skt tofir ERdghpleikalosrclisat tEBiybinkRr RNA resulted in
significantly hightgrﬁ@bé?){fgrgsgﬁt &lls%a,l h'g}%ccgll c&ntbﬁan@e@L, lmﬁer fal;JéQegEt@etdEc%gery,taFB_QBse@Q\E Q(EH&SQ& profile to no

globin control relﬁiesed? t%e-ll'él etsﬁe%PﬁlA &@lﬁilfm?eﬁgg %ﬁl&k%%lgdl 38 Fl}lﬁﬁ?o&%v?rﬁtr Isoﬁ%{lt?r? 6@1@'@{33!8% variation, lower
triplicate correlatispyjosfiisient ang g gﬁegepj:b'@ POfRiRHOR 9o iobin cartrol rebtiwbtg o ANA @@ockpoeﬁ'b@ @ig o heypylti-step
procedure that invaivbsae hout progessing eI i3 natede kovghly fule @NAdebitoin 8Neaontaginatle fsirenuitl for the globinclear
method, necessifatn§BsokifBn Ghase digdled Héxé’é)e-RNﬂ@ RQlbleSed DWShiRI R c6dtafbn @'ngﬁﬁé th(é‘s_y Minelute column

(Qiagen). In congag?tl]egs%gﬁegstreé] %“{* Crgcgsg |ls ?a%rtoz;)%oé]tsﬁﬁgbry %dr%p tf!g I8|I ungxgurego?ﬂa gc!rwhspegrin gé)lf)hga ddn tube. But we
noticed that highgréqqcﬁ Pfé'/5’(§6fEPHé@t3’i’5’(ﬁqtin ARRRAIR G BRE 9S8 § AtSF"é?ﬁ?@? qm’ﬂl@ra% size in PNA treated paxgene RNA.
Reduction in cRIBES 1A lead A hightreatid il vo ganiekproheesyts dnadlikelydsahd cause Fithe Baher Chenwithavaxgene RNA.
PNA a@)s pciidiy@yoriRdRus T B4 BlyemehrUod hestdvonr tr&?hbh&jﬁonf while BatiANated chp@d globin specific
oligos hybridizeogdeg&ﬁ% rﬁ'\tN%mEYieg ﬁy)rem-gﬂl%w-gnﬁk{}(\:\ga%ﬁég%nﬁlf réagrt@ﬁlrbé%s' ﬂ]&,eti-gféggtg{] g[j@rmear method

physically sepa@t@ Q?b'ganN%Brgrp lﬁf;{’%p’g Ia”O\ﬁIP ?%ﬁ biﬁﬁeﬁ]ai&%dgvg\sﬂgﬁ s\éi% as;irectgagqlir}q ofal&l%ﬂear RNA for
target preparatiog)Glomyh@ mthogag@ucgsfa 9094 dualjiy Wé\rwittme@e[tjcé%%%qqo e Oafiopeues, fragipgkgene RNA not from J
and JG RNA, thd cRisn/eia re&upa_ts i of iR @B AT oerfBdakment dr PIOVTeatet! $3G)bleand2ebabt S pg‘pb@w NG is required to get
enough cRNA fof S4B wWikiGE, Pfid bl 168, reaed AN i is 40to Aol gubh QAR R 20 pg) for
bwbridization tubes to collect a few drops of bl ood perhaps followed
y by lysing of the red blood cells and storage in
in sup{hgﬂggr@ipvenfogpave RMACLPORRT qomsioétﬁq g[gl?ip_cleam%}ﬁ\lﬁ mw?gsrpaﬁé@af@ eﬂmparison, the present
inventors have fquinighaiRislBotholirselethadsatiay i@ odedtareduredhaertmlirdd globig 8 Wioks blags RNAQChaitelafanethods depends
on the individual iﬁkj&oﬁs_et&ibfd’boaj@SHoﬁvﬁ&, i Qtha3Rnakd b enfployGne @S@MO(@E si&i!tftﬁwtlyb\tgﬁﬂfdmber of present
o) i t L . . .

calls (%), h(gher%iﬂg?aq ;%b'!ﬁv{gga#%}ﬁ%ag le 51%%%%?2%%%8% #&g@@groeg% alr]tcgngr@%ﬁ be¥ftained.

cont enpl at ed, which nmay shorten duration tinme and

reduce initial input RNA anmount, for Exanple: 13 WO

2007/ 011412 PCT/ US2005/ 040196 1) The new net hod

publ i shed by Attynetrix th& can |abel total or polyA

RNA directly without anplification (46) (Cole K, et

al. "Direct |labeling of RNA with nmultiple biotins

al  ows sensitive expression profiling of acute

e o o -, o AL - —~
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1) Addi ng unl abel ed globin RNA or DNA to the
hybri di zation step to bl ock background, thereby
woeodtapssi ncr easi ng detection calls; 2) RenovalTaiS2008840196

"Baé’é%‘%lg'? hﬁ%@b@?@re\é i" q'i'e%@%%getd%v%%&%ﬁ?%g }ori’ll re}r'&fi‘t%l:?:ggng g(er%g% gg%]eg for distinguishing
between healihyy fgbef, ETTNESIRSCR0ER 1 SHPIoPis pstipug boen 9xegsed e el efoB M s s PPes®ent

In genersly Enrefeiteg metivd & thewwsatipénics edlidvel | owm ng successf ul
2 astapdomtibnon of a commercial technol ogy (Affymetrix

b §u&agﬂwgémgﬁﬁggg U133 chip set) that has not been

~

enng;trated Fr|or,to this to be effective for whole
PGS R FPEYE R 5P & Pfi ng due to interferences from
Rptienacaatruigidmanedeanyb o5 RNA (20). Therefore, gl obin
ISeta i €dnirold Rr ibiddlizadi0l € bl ood RNA is an I nportant step for
f lopBEQUINENIENExRIRLESSi on profile from whole bl ood
9 §%H%£§wm_lnce 70%total RNA in whole blood sanples are
obl' N "TRNA, which would result in decreased percent

h) B daipiensgrigiop) beling gaeNeyeeEE cal | concor dance and
) icRNA neeifcaich 28d qgatiatontdlar i ati on. I n Exanple 4, the present
) B eiphyRidsaia VA Lah akl shivot | nyl ated gl ;)bi n ol ihgos

%@ggl : . metrix), Ich prove to
4 be tﬁ%&%%@ﬂﬁﬁﬁﬁﬁ%gﬁmggggéﬁ$%é’nethods to reduce gl obin
) PERSAE OB WRPE M 0d RNA. However, heretofore there
m) whalistichenalgiyst emati ¢ conpari son on gene expressi on
profiles derived fromthese two nethods. The present

Withi!n ﬂé’c@rﬁb&tgfrth% 'pres§|4't ngriti&ﬁnclH(ﬁ\b migpreaeHgd%modin%%eQMIe ig;Lré?epaibl hgpélokoe QOwever, within
the context of thlf) Eﬁgﬂﬁ{ig‘@‘}“ , glﬁ;ﬁ@% %ii]r?(e; Eyl b? ng%glhe?wlerlg?% W&‘%M?-FE?QFPF eg ?é%e% gozr{s\?\r%'\elgqer source. In a preferred
embodiment, ang pedes@ibed algvegrstinis B gmieg whep Wﬂ;&ﬁs%qul@c@, Ehe ﬁgl}e@i@éigy{ce ictaaE]A}(ggqe blood RNA tube.

Withig td dontegtofithe preseldinergion, inclsding iigbreferraiemi@direatiie RAray bedhiolataeimysanydimerh RNA isolation
technique. As sBe@dbdvé) e M@olgﬁbn@eﬁlﬁﬁ& Baflbe f@élil@l&ibgd’se @%Mrﬁ'eﬁ:ia@ avkiBblede R&uding the PAX kit system or
Qiamp. Preferarﬁy%é(%ﬁs?(?ﬁ!&nﬁmqhdé%%f&)aeg %ﬁ]but @Icérr\'qngﬂ% tregr%n{e m%’ditio%f in at\ %Odgllﬁrg 9 {hppresent invention,

T et ho ave ame, gene expression
RNA isolation anbs Peﬁqrr@d (Jl@ 2 Bl?shrgiger gpﬁrp%gfgewz, wqchl@ pbt? SRS g? ygg Pf R%qbiﬁv@afrom samples
obtained from s@&Gubigeld. ng Bi ot i nyl at ed gl obi n ol i gos gave cl oser gxp

Withi tR@dantdrdAne predertt @@ation TiktRdind &k grefer@temiotidhtl theiDRA dy Bago®@d B any known technique. In a

preferred embo&irﬁbﬁht&?f&l/ﬁs rterhb@Jd frn?[lr”% segnlpIQ@HnQ idn @ﬁase@%eﬁt.%éﬁn&s@@aﬁgﬁt n(% be performed with or without
B

e =2 o

use of an inacti\‘sqt#ogrﬁa@?nt. g-n g?:a!s%o&qﬁ%og?l}]\gwgcﬁvgtgn rg/a‘?erni, @{%Errre? ig E%n%@%ﬁ?&aﬁ%{; ¢'added after a defined
period after onsgfjpfdaeatieatryent. ia iglcags) tepsiefiped ge@qej@ prgfgrip}y gebly fhepyel ﬁfp@j,f\ ferpaining iphergggnple. In case where
the DNase inactyhtiGnddagent @@ tisbdld beda@t @iisbovedt ute®f chilid tosiban f)énee DBlEseqmd FRINAons are removed) and
concentrate RNA BldGckPReimpet hod i n Jurkat and JG RNA, However, it
D
necessary. Forjsyhsegua feqiiagisingia Prefeyec pstogg! obiiiisett BYRRIPTIS PPt (eee D &j0ig! ¢ loast B1g of RNA
initially before gBig/Atonadininio clsan po@skrindtey Achunk, oter nfota o sevesd! tedhricgds ey be yeddasenchnirats and clean-up the
RNA. For exambld) @inelut@ YoRhM S bedsed anMBd HNA Bitdd GRS MG isfhdssiR-to ubeli etflafiol preeifitaibhl tedhniques with

i Cqhl. . b t] .
resusp.enswn mr\ngtghl}h : g‘gﬂfl%ﬂ!gt Q%agb'e%p{ﬁ'%?dé)g{ﬁ%%%gnhgtﬁﬁ’oog@%ég%:Eaggei RjN/g %ﬁ?qﬁfﬁe-g.,
sninany 1] KPP AP BE D Y HEHERUR Y VB By Bepoimerte

assessed on a piggnalgder@eatinadrrand concentrati on usi ng the Rneasy
Withivthei@htdiforhe@@der Mntior( ifdudid @18 preferrbd maindnt, iBsSeferrdd lEheSibsegleresteps (i.e., steps () -

() that the st ERouR WM PHNR GEBst s R, BBV Pt EuR b WAIENY 2rfd Yo RS methods.

With‘é&]ﬁe co&@l%tl oﬂl% 8{97%@%&%%%@&%9 Itl?wg P]recéjf 9%\4}%Eolﬁirgeg%%%)@r!talytggtpr@%&y sgnﬁt(bjsis that a spike-in
control be addegto thereactagqogkigl cgﬁb'@@?eé@jeqt iﬁ\g\pgﬁ 6@ﬁéritiRNmnogrgﬁﬁipr@gwegmeases and patients and poses
an improvementauaR éxlsidg tecrRMNA, The spike-ir contréPhiAsetintte arbserdlinverdioadpeiaterabiRRlgolyA control or an ERCC universal
control (http:/wREEM L dovdRtednRonGisNARSI2808). MY | ead to a h I gher ratio of
As s{aﬁ eab{\#\%ﬁg%mghgg ﬂ&%%?%§%§g§)§@ﬂ%g,\, Iﬁﬁﬁb"%lgh%“ % Flal%raageg He?cgnt &Iser?t c?lls,

decreased call ‘é?ﬁ@{jﬁ”"’fe ?rtj Qf“fafﬁd W%Yapamn.z.éé &Jcli, pa Qaﬁré;larg prefgrﬁq]emgoplm@q, gBeb;ﬂoHn Wem is either

to prevent reverse transcription, while biotinylated

capture globin specific 39%0ligos hybridized to

gl obin nRNA fol | owed by renoval of gl obin nRNA via

strepavi di n magneti c beads. Thus, because the gl obin

cl ear method physically separates globin nmRNA from

o o o N
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e) Spike-in controls for normalization; f) Optional
gl obi n nRNA reduction/elimnation; 10 g) Synthesis of
wolRMNA01121 VT (in vitro transcription) |abeli ngCamng2005/040196

reduced of elirﬁigagﬁlﬁp%iggg,ﬁﬁe t‘ce’régré%‘lgc@dé %f%‘%‘{ a % I ils'l rgﬁgrtlinlg %ﬁ g%& ié a&gi%cﬁoﬂ 91 E'g*lgj\*? lﬁrlnoturg% gJobin RNA in the
sample of at leag{ é%grefe;@zyly a&g@tifi(gzmraqre releiey aﬁ Orpecvep ﬁ\prbpreifﬂ,awqt laaist $%e qtil&ﬁ\ﬁe:n more preferably at least
90%, and most pgesaly at Isdsta@b%gs comprebd © hasample pidbto thg redieidn Aeatnert] Witisn theicataxt @ iebresent invention, the
globin RNA red RRNAG S FERned udd Botifated it da&t}é oﬁb@d_ (An@i&%!obfrﬁliaa‘ﬁkit)_ oVl b\i‘fyﬁ\etﬁxf@@neChip globin
reduction kit) ac&%ﬂ# tgéotdiﬁegkanﬁgﬁrgrp hrgc&:%rgg (se%]tﬂé/ &%%nhe.pgesgrﬁ ,n\}éﬂ!)np gt hi s
referred enmbodl ent, the sanple is preferably whole

Whegtpec%tm RN%WWt,hodwthftﬁfi' usg bl?tlﬁy te Pﬂ c‘@%{re o@?s, |&lsr?@ferﬁep %@ @tmylated globin capture
oligos are addeq tpy)eciotal RNA aNd, sepepgueminie gabinRINA werevgmotd by seniaptipgzhe NA/thvdteyitrstreptpviginpeads (e.g.,
Strepavidin magndiledess) Ddidbiobar @KA v@xfiih@ Rl Esifig nRgRktS RNRBea0.t Al ative Ol posSible th tBpladk the magnetic
bead based totaﬂfl\ﬁfs@aﬁicfn @tgp witl%@age% %Hﬁéhﬁm raph)a ﬂ@thé&erﬂ &e &Ejécmg is ?Qé?a‘ﬁl?eh@e@ \gth water or BR5
(preferably dilut%figlfc% tEagf{)lllg\Agﬁ E%%%?%g%a@& zShte E%i% g‘ﬁgﬂlt ig‘lxlg% &\rl\l&%lxles tu%%fgr%%’\?é. {ﬂ% ispr?edvac to small
volume and they ippEsase tg ppprepidte vgefmethiﬁ\@BFﬁ)f Asesdingly, wWQ,téqg{oli)ir&ﬁlf\ regupfien msiqd ﬁ@attoprirg biotinylated globin
capture oligos igEmpdyeint s @ tighig prisepeti emitihent titatte RIRNS\conaenratédiendiclgandd-at before dyfor aftarysaid method. Itis
important to notKRPW ENTNENrdr B bombsiuMthe ChIRERANKitAbtEnot wHR with kst SEA V-8 condbdiion and affymetrix
target prep. Am?ool\rﬁ%sftléh%gl%lugc%h F@Q g@ g»%w;le%?ggﬁrm%t p?;ﬁng{hﬁﬁ%\?h%%& tﬁ%&gﬁ%ntﬁrﬁ?ﬁe%ly u§93 Affymetrix

target prep.  system or  Q anp. Preferably, RNA isolation may be
Wheplae NG meitedis uatdHteRNA educticnontnd, tixstageperformedsimpfienggus'y WitincDNA synthesis, In this method,

PNA is spiked ibMaBlthd cDI RynthisI3 coaktil. ePBHRdR ehiciereai (PR olitdhteodesBaittlly bind 6 @B Y brid B globin mRNA to

inhibit reverse t%ihrﬁ@rt%iﬁ%th%&%@& r,%c!nfﬁr?pﬁoﬂ@ﬁlis }%tiop {:a% mlgrt]%%mn %‘Hrgst%fke ethe stability of PNA and
S R b it B A LR gt s

en Ip.
St il
removal.  sj ck subjects. Wthin the context of the present

Wheh Ra/resthibal aboife, is pratiicsd o @i adgince bfia §iobjp RiA regincriog phot@ et iovoeasitiaiyrend high aggince are observed.
When the PNA R0 (ST wel Be seRITVRNEbstRYiowB B¥ncki WAL bR G MRS wdri fo¥'biased reverse transcription
s o LGB T 10 TS B s
used for nay reyeedEpserRliat as%@;m@én%g pi?segraﬁ@/a VW\ tpe}plo@ylathqbﬁ E;zatfre ohgl?gwéthog yey glﬁh quality RNA is
required, wherdag1ige®HA meshbdiisoipefuregea gitbwt high duriity Rie It is isadantid notg thabif EREC gpnfrols are uses, then the data can
be normalized Ac/08d Gibhly Wiffekeht G @RGP PHtfes. 1 t 1S preferred that the _

With‘mfﬁh@Soﬁtéxyoﬁﬁeg%&nt;n%@%?iﬂcﬁudirB%is aadesahih &l it 8uefled hd §ouritBRL QA be amplified via
reverse transcrat' tter OLQiS‘ { TO | r% 2 er by oat rm:"rrPot ) A‘Q édhl S al era @%’for gx I?\%r then to double

et ' SRR 3 TORPY T REmap PIEF BBy 5090 P BRIERE PR B9 A

stranded cDNAmRELT mdmalgy for subseabpet ingyimipghsesiption. Follewing riodycipaf goubipgirapdgdcO\sdauble stranded cDNA
should be cleareM@Gidicon@htiated s Sppépg@Nt i s not used i s because subsequent

WitA$HE coRlbxt 1Y ol R inbeRiof Jﬂcﬁ@r@ trks Br@f@@@em%&?wmmlﬁ%i@dﬂe ifl VD Fans@ b kits are

enpyve d copcentrat A for.al obi ncl ear .
s 5S4 L L L B B
methods may be pryagmed psdrptipted Biche SpRYerATer NG SUbSRaRFEl RSP BEPEncent r at ed

Witrénrthel contbxexitheepabsent pvemifore ndudingrthis prefg s@amyedim@rothe BN eayiiatedend the quality of the sample
assessed to dekﬁﬁ@tﬁg ASRId b quitmthepsErﬁfeﬁésﬁe&ﬂelypfo%téﬂﬁr@ Ivhe@ér addifitRal qarceSRdhtand/or whether further
clean-up is neclfesgaégl{g%lg@ag%& %J?li{y %?\r%’ n%? %Ira{siggefj %n@@%ag%y%ﬁ Faﬁodllgﬁ,3 an@orb\%p&lropl%fome@e‘ (cuvette or plate

L RIN > re gorng Into colum
reader). If nec?sgrydqa@%{:ﬁasgjﬁaNA@lBlp]»& @Fﬁﬁar&ﬁ@tpons’&éssggjﬁ é’])? kit @ uﬁ?m ?fﬁ?fd@‘ceo"‘fth the manufacturers'
instructions. Ap@yieaadity pedhmifitiiesbodngt dede BNy, ot driNhate and

WitHfnl 1@ eotextidPthd dreeentSlentiNfcludifgGis penrangrb@iment.geM chig(firtt s&ond, od subsauent chips)

hybridization, vﬂéﬂ%g,é? I lné'.' §nt§ Qarﬁ%%g& J@t@olp]émgla&liréd&cﬁ)‘}istén&rd %etrix to%&hPs. FJr ex.brﬁ)le, hybridliqzaﬁon may be
conducted by CB@%‘E%B%‘%‘@?‘%H (l)J u?% bmﬁlﬁcgr?opa%fi iRﬂ%ﬁ é%p%ée%?ﬁ&lth?ghyrhegig hy@ig%%ngg?{/?n\@%r LS to 17 hours at
45°C of nybridigghian bf l2bpled Brpahenlo BigiPenqyn B ol &AATEPS, ifcliging inyketion g andsmeerafyigtmay be further
modified, so lo@lags@itivitlaex aRRMMASY emmgihed.(meadgton, the vah|og apd(sgtamreucewhit;onsb@y dBb e modified so long as the
sensitivity and Eeer k3B e tecthifue Qr@%a@]_faﬂédnﬁe YRR, ad detbdsiioPH B geHPGRNRS i i pke@Rk invention are
not limited; hov?aﬂegl(v é)d’re][e%d g@b@%ﬁéﬁ% th %ne&gz‘;s%afe%t@t{frxm Ah@%ﬁi‘%%ﬁ,%%é, Qn% Uﬂyﬁls 56 Yna preferred

U thereo rrha%‘wH e a seh sed on a biroanalyzer or a
embodiment, iR BRheNSA PHRIT2-CorPan Gheph i SoR e e e M5 PBSht i nvent i on,
including this preferred enbodinment, it is preferred
for the subsequent steps (i%e., steps (e) - 40 (m)
that the starting anount of total RNA be at least 5
og, although I og starting anmount can work with PNA
and no gl obin reduction methods. Wthin the context of
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5 reduction kit) according to nodified manufacturers’
procedures (see the Exanples of the present
Wbrzmevmmn) When t he gI obi n RNA reduction met ROW/US3005/040196
n capture o

“As’ arsmﬂseé beP\¥ défla acq d%%)rhén&argllr%%r{lay Be pfn‘orﬁedgy anY megns nown b{)t{re sl(rl’ergagnsafw IJor example data

acquisition and har}dI@g ey EFé)aforfngj by et apdppssing thmp\va%%progrgwb@%gl@mamyacturqr Pﬁéeloped software
accompanying thg beodshigrealsRNA wer e renmoved by contacting the RNA mi xture
A motébdinPletSsEugiat dRikia ehirByeRRRS atisRalGnctional amiyEi€HRNibetl in e FFREPA belof and the Examples

beads) . GI obi ncI ear RNA was furt her pur i fied usi ng

etjic Alternativel possi bl e

Howeyeg, &"fgrﬁ’@a Taﬂaéemr‘?%itj Wé?”?‘eé by U é‘&mﬁrﬁg% 9?”8?"&?‘“’“?%{%9@‘1*5"8‘? At erparrd to Excel.
MASS.0 signal argitpeggnt giilistare expriadtpedsaveds aindelimited ke st 20 21 s8aipk gnd unpopledeSignalyelies, to test normalization
assumptions and3VaRHhiés, THE {axfiles (aljfile GanesRINAubbeGueily fbr@dtieldd: iipoe Intd Arxdookn hidise Wadin® rQC analysis

software, datamdtt, arﬁaﬁP II% @Aé Ipsﬁtﬁé ﬁgg%m ¥k UQH %r%a@éﬁs oﬁ/%rﬁrlae ath]fEther gaglerlpméﬁom there appropriate, the

ration the total salt content is
datafmm%“@%ﬁ%g?re ?eg'"Arfag?Jls used for elution, then speedvac to

For arglysis|seftware fosfolipias caPmioesH | ncr ease to appropriate vol une
Etgisticatjen @RS fwardSsndlMPigl y, when the gl obi n RNA reduction
- OB Pedioh SaysbakwaelBralskREs; bi ot i nyl ated globin capture

ks&eﬂ@?nﬁr&séBﬁ&%b&yﬁgﬁgog an &h,? ﬂgl ghly preferred enbodi nent

and cl eaned-up before
Srﬂ%l?“é pralgfs flyarebAP e DAYt Fifi%"y Astigt, aqd LbionSPASE% ant t o not e
that the Elution buffer that comes with the @ obin

To id@lifede edfledsiorPRRS refiikg frWt%géNé%thurﬁéam&ﬁbfe@raﬁﬁh@th&ﬁﬁlogy @cribed herein, the

following prograﬁ%&ﬁéﬁgkﬁrﬁ&tﬁﬁgderﬁﬁgs n@gersysmﬁt rix tar get prep. Anbi on test
heir Elution buffer wth their Message Anp target

prep net hod, whereas the present invention preferably
GXP program dgfpiise g Affymstrrx 15 target prep. Wen the PNA net hod
Description of poggamused as t he RNA reduction nethod, this step is

Lacki@ hif FkdBRed Lﬁ#BWéaﬁ ARBOT: ¥ thWJJatBn &@MHM ARG %t 5 recrlit§lo theVinid States Air

Force. ApproxrmnFléE)%&’bfsrc E@Aqgrameasz&hh rﬁerqo a 8- wee tr é’"’igﬁl& 107 fO. a?é%rwé t?(? §u a/t The; e BMTs are
organized into ﬂ@ﬁ@@p?q r@lgqupl%}hakf@tﬁaeptaadtrlalhréclose qqufzfﬂ Eff‘ fl rs(fﬂrle erf)rélster ﬂrght with which

there is increaseyd pphtcixiug to qodpvatizetivrefor bahealted entivitigst qnmitrmﬁjlphtq@g grgt@?qmtoggm}tom@@msesrde in the same
dormitory buildinIQWENE into dARAEIE} in€NTHRd! ML, IREmphrédiweh tEIREVING Paers G@Rgeaty Sduits BRing in the U.S. Military

areata srgnrfrca‘rt%E&rQed'rl ofPJ'sﬁa?th mYe@qus kt?ow&rtg@ll%'ntllrﬂerrm)é st@isor? Mat@tﬁhqranarggﬁw on@sﬁlratgrppathogens
g e Sy B [P ST G Py 2 SRS R/ LB PO Jur et
Adengyfrusésiarg theymostaommeyyigspiigipry rathngengfedniindtie B po@lpt@rﬁq)dpy Befogy ap aseppyihyaccine was
available, adenoViinas dod3ietentedolr@ich 3100 iEBMT sSiithatuCkrg@disdase. thh@itbadiseemiespifate ommands,
halting the flow rg Le@ pém@es R, Bagpn‘drﬁrtg' IQ @7@5@3‘1@&/&‘ vaJcrﬁB’Mre&@i@gc’alngt be%iyﬁeyd, AV heGddtinely available

to new military tr1a r(l)eﬁ ng\é%izcrr{e ﬁg g %nngz m{pac on %rarny\v]lnessbregt]rcu{g FN'%S rraqory drsease bydlSO -50%, and reducrng
adenovirus- spec‘érb@sgqsvgﬁ by 950%%. Thepse of%@dp{@\tﬂal @pﬁng,cowpqggntqﬂmed @rv%xeggrétathe manufacturer of the
vaccine halted prougtion. $ier discaptingiton of [hé Va@ine, 18&SB@B4 3 (53Khbmet (hves flon evnptomptc ailiterdirainess yielded
adenovirus durifg h@&ehd’d fréPtiebrdl 1606 RlingeesRthh e, ddéﬁovfrr@{ydem/\ﬁg arld BBacd@Bd for 57%, 25%, 9%, and 7%
of the isolates, r? E ctﬁéﬁ\%&y r!ur‘e){tly %&ed%&n@é dp?%&’\bwr g§ 4\’5%&8% %mcje He cﬁ%&ﬁtﬁ&a%ﬁg the a%gﬁgnral vaccine,

rse trans
approximately 2%{3(% WS ?eylegp ﬁrar?trﬂr@of ﬁ\@:rfndgesplrﬁtPrH@

that follow.

ang@é a%se IEER u[a H gdenowrus Other pathogens
such as influenz A, dAdoategrhaatearubnies| Qlrivria rosupeniar. Eordgflie ppistieanhieptogpestsypydpdngglopntinue to cause a
significant minoiLbBrbshifatyry F4e ih is pdfiatio® Qfbtéalin@clions b wadne B Scodr buetheMbddentyRitd el of pahogens involved

in mixed mfectloHsSé%fla\'bLly uﬁéﬁﬁé’&teﬂ%dt Ikb@c%ﬁon B}'mgéa aﬂr J\s rstﬂ'bé tom reItheE pareﬁ adplm'%hrb} t)?e'}ﬁesem group of

inventors (U.S. dgﬁronal%@en}%ﬁl ??%f[‘ [?Joz@%é ﬁrlscgog Juﬁi2 2%)?3 in E}ﬁ p‘refeétljnéﬁq{?)n g%‘ﬁeée”t rn"rj/ean{or%l do not attempt to
characierize muligepetogass Rahielop *@rprem@ance\?rratelrﬁeﬁaﬁtom RS e 4tARb prpala g esfpgory of infection
and compare cabda Vf @it tol otben catefjories bamptised of ndniAlAS RIpndefnedtescanthdefbodi nent, it is

With RE @Jfréﬁtrsfat@g tht Peftrertnltehg %’Jer'oﬂ;pbseﬂd strt @ Skno RN dRRueRAP timg boRGhing and labor-
C Il

intensive undertakm? C.I]LlEJre Vo? ardesngwrut yna? g2 we& 8 grow ams sgbs&%gr%tort e ad%@mrgsbs%late rZuat then be performed
using hemaggiugwgtgrarg}ubrgrn frd pqqtgkzptrgrbasspyé Whrc@ %%qqmbgrlsqmce@;g ﬁub sEcH%qrgmftcigt r@:@r%qoréss -reactions, making
stranded cDNA with a T7 pronoter for subsequent in
vitro transcription. FolloMng production of double
stranded cDNA, the double stranded cDNA 30 should be
cl eaned-up and concentrated as appropriate. Wthin the
cont ext of t he present |nvent|on including this

Y Y T o o N . I o - e o
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"As' dl ?; cd' ssed 1591dw;
"d5fa"bcquisitibn"dhf"h'an dlirig may be perforned by
Werzyowmans known by the skilled artisan. For eremnjseo05/040196

serotype identmcaf%n takegs(%c%%l;‘l és% 5 L elp ni?}%n%‘leﬂ]e}ﬁ%wrus |sgdrerg§ X ge ﬁATrﬂas ﬁf{ef hasdneﬁead *?%rﬁrgt?ed tge infection to

multiple others. ﬁlﬁﬁlﬂgraaé Teﬁﬂ,ﬁé fnorqu gpgﬁcﬁt@ sy anesd i eta&@q:eelppﬁlal pf H\bse [esﬁ)@tory outbreaks so that
public health megemaeEvertve gireatee @potepriaiely A nor e conpl et e di scussi on of data

MorelbHa@E EEIa Ly i @yafitod brsbrk iGvahidnfiidid 6t AoRIdRH mePdtth ¥eBime kifBble physiological markers
that relate the e>8 sE’ré’&f Q%Iqindugftotarﬂﬁ ctgtgza(ﬁw%delptg fh@a?t ap ﬁéctgw Tﬂl@ %hn& Ds%mp@é&ﬂ‘l% ﬁ%ar swéb or nasal wash

might produce ”&‘%ﬁ'ﬁ ﬁﬂﬂ @fr@H fobtgwf p{ﬁ?i’cﬁa a ’g\sfplfaVMther}( fhmo l@cgrﬁqées vilﬁlileé%dgtfzralﬁe whether the individual
wil become i oxesisiymsgvesed fest iectiar ceuseshy st retbagents o In Bt 21 orgaRANGEY 8 reepyeggthzai a sampling of the
resplratory tract aGRGbrafl BEHR LinclelhbtBer B4 dByarx B Gifnfly@6lnigithe BENBA rBr is the cause of disease; assaying for

the presence of Erﬁrﬁnu%&né s@ﬁaﬁ@ Q s @rﬁnsnf i Jx;%§ed to%&nst%rth@ dlf%ré@l!itl%f c@l%gatlbmﬁﬁcﬁslea@éj Furthermore,
within the group%I n%vmf als onepresenLtolij]h febﬁe rg?Plrat?rY F%ss %gﬁedwo ?tr]o% fngWg\ glrgqlg rseéerlty of lnp cq ion, or the degree

and type of mtefé% g@&a ERiMTye PIEPTD P tﬂvert'eﬁdesprﬁﬁ @Pt'todslf%mezfprw gy ElgEpsgssepis na
statistically validmewge R-script. QC analysis software, datamatrix, and
L P e e IOl yarg Vo1
ce an ur

Enfy rtere an&famve%ﬂ!?cﬁogt e, the 10 data for U? 33A and Ul 33B are

in ortj ﬁ dterging vﬁetl}g\?gﬁrﬁwraeéupngrof ling Gguld Qfﬁﬁf@@pdgidl@lﬁlpff%&}n@ll Yitpgglenovirus versus other
infectious pathogeps} thegient @venteirindseookae inttiitioraleRgview Board BREdppreyed stody Kvideinfall s sriving at LAFB
underwent inforr5e@ Edn3a 1o Garticisaid i thia exchy. JAMximately@h @ SBlodRNigk 66 ﬁ’Aalfixbea @k §wh Forn each volunteer. On

day 1-3 of tramlrﬁ;cbfogd%{pl@s wer@ﬁﬁm flsgmr h@aWy Ql\ﬁ’rls fito PAX tug g:sfar%gr& ;5?(930 n%ﬂe&m elsewhere), but no nasal

wash was collecgg ﬁrér“s IgrSLH aji‘ cor&pﬁgﬁrfg Feﬁcc@b(%qsc\)l\%aﬁ gso 0 hesb A%ldﬁF Wffac{etﬁ%%? to be healthy by
screening with a/stgrglprdized qquWaqed@ph@mnqura@ﬂng@ Bl awith aquis rr\ecu:é ﬁqepsﬁwg)wmé wegks of arriving at basic training.
In Phese [ bf @S SdyO BMTPWHO Presknizs at b leter sthak: in Ragping witoateriperidncugpeter theX aS-aiidesspiratory

symptoms were @Jﬂ:@ntéd%r aﬁ\‘aﬁmas@ trwatgwag & @Jo@érawtfogﬁ?-\lﬂ Rek 20 MBCd @rﬁé@ fn!il\mi@éli wg}@({a@doﬁed into either the
febrile with- or wnthalﬁ adenowrus xr(\%W!lon %OUF) r ﬂ%ets a ﬁ{)%%t@%n Eagsgak %r adenow dlp vtvas ust to screen for individuals who

were adenovnrquégg@? fhtﬁqu 6qqe tbtfnpr?y? Qﬂ@l}mgﬁ?f m%}@k ,nglﬁ gouAl A(F:’ reyg@rog@ld ESSRY geretcp_n’ﬁ[pjﬁ)wnh culture.
In Ahage Bl e shudt @rrexoatelyTiese aigeksiater fadmde cliestpatomdebrileqfiuntBassithcadenovirus, additional blood

(PAX tube and QAC) ahd nadayash véd cBlbdR@roh @Ese Adividuals QR tidy teSovdred, foknihg thd-JaivEiednt group.
Al ﬁ&%&e@ vcvereﬁﬁar tameE Qo emgéﬁper & ﬂr% tﬁ%h l\iereq’r&enoap% (pa‘rf}ﬂhiﬁpecmn hril lte%t% Navy

Research Labortatgy g%lp @zﬁ m, 5':' vsFthquifyﬁlfgr ppﬁ?ﬁg%we %ﬂ@heéwelée%m rﬂ@d&hﬁlflaﬁdég pr? cml 6smg 5 mi of
normal saline toflavageyhptnasonbdrymglong by Fofirctiondl (bR plignsn 4 ke containgr, Nagg| \r@@pluen@ﬁsd;tored at4°Cfor 1-24 hrs
before being alidubtéiamd stored aC-R0OCSAd sGibpadtd NRL Bithin Edagshor drdcdsghgt Thé rasaiyvash er@ Blrostevialwagisent for standard

viral culture of a%&ﬂup ﬁﬁuen?er pa%ﬁwffﬁén%ﬁ 2]c alnd SQamRSW Tﬁ&as‘ﬁﬂbsﬁ de %@at gmgtﬁrfe@ aléo%sted by a multlplex PCR for
adenovirus type 4 (L’ocf\ulrﬂ{?r an%rm c&tur%lresgp i?u pighoi;en oug ﬁ% foreggr}g%escnges thepnro d»co? un({t]a%gen in %e present study,

it is understood ga @a@qs@ﬁrgen@m fughpy cqn@rgqla@%altqrrﬁtlvq qtp@geg%@pmerw@pdﬁﬁmf Qg}ogg as the integrity of the sample Is
not compromiseBui | di ng, subdi vided into dorns for individual

Al it siugiENieht-a stSrR4MIR A, q&@nor\ﬁénr@ h lmﬁeﬂﬁeiserntatféri Mikirlg bresBhtaitR Bilh BnessysAb¥Gliow-up. Questions
posed to BMTs néﬁﬁé 53&%%@1%9&}) gﬂerﬁe% rIagtI aglaét B(erga QaigtH g meJ\éLtlor{tgkéeh shokin§tlis {y%Bser%d subjective

symptoms, and@t%warpqil@ lfépp&) rﬂtﬁ)n@owﬂg otgﬁrvleqasglgegyessynfpg% kaad(a&d(n@mtlfwr?gér% sore throat, sinus congestion,
cough {productiyeorppnepreplustive), daver, oHfills, nagssgH fomiEre, dpvyvemah@l@dyﬁ@es TUNFIY pse; m@dqcrh@am w/deep breath, and
rash, Al data wls-s\WREKeldaxRSd f@mak siad pEroRPdeRtiBdatioSRmbed B 81 siiple eliagio? 0% of

Dui Wpcéno\%f sémplgc%hé& Ln%?o otjtﬁ'é/a?s of @&gcogcﬁfbbéégc@tﬁﬂd Wo%ai?% blood samples were

collected as abogeeo§ ﬁcutFl)HlT B(Nﬁ%anwrfvg &%B [ﬁfo}’ﬂe 60H19|Pe83&&<{}vere %Z? %?lcéral%ﬂq %%rgﬂ %ngpgfoccus
pyogenes was agrfied bkacteriel sut@EndgybaitealibphECR adenovi rus was consi stently
For the:pbravbreglppbrimg BéredddYventfon 4B NHSBMM ihbweRdtidmdned teigpéatthf@dcye medical iliness in 4

waeks prior to iSRS traifdBver@ blibi @Jf@ alep Ir%is@nani' e RRERH ‘f% B an REFHERA elptoms were eligible for
consent. In the Q@én&éng gesctnll%Fm {hé 8&9‘ %lcﬂ,%’ g dlen po t%ns e[nrtolm consged op m&l% bl\ﬁ:fs Petwaen the ages of 17-25.

Seventy peme“%fé & 1 {2kt ;ﬂﬁé@k S ThE E%Tﬁﬂhowameiew@erdw CapR prgled 0 whora

to newmlitary trainees. This vaccine had a dramatic
i npact on trainee illness, educing total respiratory
di sease by 50-60% and reduci ng adenovirus-specific
di sease rates by 95-99% The use of the adenovira
vaCC|ne contlnued unlnterrupted for 25 years unt|I t he

I T - o a1 S 1 1 2+« AL +
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17 WD 2007/011412 PCT/ US2005/ 040196 serotype
identification take as long as 2-3 weeks. By the tine
woOhed7/iha2virus is identified, the BMI has of t e(]T}msoosmml%
tever and respirﬁ%hgy?nggr% gr‘r;drdertaegrir{g?j t&%gegdefro&gs bﬁ%{; %g%%%ﬁraretaqy gr@lﬁ%tgre %) %PCgH@rgefgoHed 19 with fever,
respiratory sympipmgpndyonradeseyirgl ipfectipe vesg eprollgdh Bre FMEpenith feyér, @Qggyat@wsymph@gagd adenovirus had another nasal
wash and blood tr@spprioimed darhycoaksdarceiaki Seidioesd hat  publ i ¢ heal t h nmeasures

Metade@ Ry tl})e%xpgr‘mén%%pﬁ‘oﬁngﬁﬁ PrEsgﬂﬁvbr@Jn @eré/ob’rarME’Ey%rovrdﬂPthrhEéﬁlﬂ‘nlzo)ﬁmg BMTs wrth a standardized
questionnaire. ﬁresemocvrdl%lg wé’ re excludeg {r(}r]n mgusror{ if the@w (ifle]verﬁﬁlﬁ con?erlrr)n naP)sFa%omrtrng purnrng wrlh urination, cough,

sore throat, drarrkﬂa. 9[§f]'”6'[\ @@zﬁ vve%s priorip Pasie raising. &) ordes ig fetepming gppditions | mr@rkﬁe;ébaqel@e ggffe expression, these
individuals were gorgenedfali rece/elunailly, viccinatamstatum fir@otmos uent preet, v gidssi eteoiset faresiverGirestadvel, allergies,
recent injuries, cinBift @&ak4idd&) and Ttk niswi | € @ sanpl e such as a throat swab

For Ppaﬁe ||%§1%MTS%§ !;}es nﬁﬂgg Mevepgné)rgskﬁgtg ngp"? %rrﬁl &an@aﬁi'z% ﬁJZQrEnﬁa% v;\'as Jdarﬁrstered In order

to determine confl @Wﬁr eﬁgfgct geeeé{r?elggbffx%es ola,rthgsétn% s Wgse swa]eéed If?é rracr:‘t/qt{rgcrty vaccrnatron status, time of
most recent medj, ngf\;qstgxgravﬁe peigdived strepdaysh glergigs| r¢cenppuri¢s et niesicationg eng ereskima diistdry: Gnapluration and
type of respiratoly By fo BEdE R B sikuy cohgatidn, cfug, BOQUBIR(nSysea, vbnilting Eldithea, iffyls, bodyaches, runny
nose, headache, $feél 9&”1' ar%msm reprfded' & Qﬁyaﬁirzéa Q)rrrfs rAqmsrél &aﬁrml)n' \Aagrechged Snlgﬁndardrzed form to detail

I
signs of illness mv\%e%ﬁjh Tvpe %nﬂXural:on g} m%ii rc.:«rtronﬁ‘nkerr werg {%Qg% col 0 i §| ﬁ n Ct ﬁ:r

For Phegadihythpndhe BT with rdeveva‘ it5pss fiad reqorgisd (420 ds BT Pregendne Bseother sfapdadied ggstionnaire
was administered, Deludingtalreetions pregieei o®t reént g, tingifebnepdradg) batcei:il gresabdlr aerdled retefn inries, current

medications, andh@Ad HisBAN ThStotPHRAE f Beh sfrPtodFomiths bhade qJeiﬂ@méﬁlé ol RiBad theddhal B of recovery
from each symptgrﬁ]wag %‘e%ﬂédz Q?e&ar‘%@ I&s];o{}/ gfﬁeﬁ;at%n%ésbgween trije trﬁre o?lghrgg[ %d Phas% Il w?sttapen

The alb %‘giﬁ%ie%&am‘e}? ing |orrgﬁr@r§§tudytarﬁgqs gne Qist@y geae ewﬁ%ﬁgugrfo% fhe course of an infectious illness.
In a study as outlihedtherginaborg amgurttrehs@ppg‘@d/te ing QXigmpIg;fof themreserd tpplication, tipreserhy vetkesger@derly followed BMTs
who were ifl with@dR6bvilutieaghHe tirheldt tRIF Bd3iely B d¥dadeNTh RBIed WG aseloNe @ duRlioh bf §btoms thus enabled

the present mverIJL@o dggrr%%%&herl tr@éé%}&é ercht ﬂgggr% %ﬂpr@s@' §1 Mé‘ Bl%ﬁengv anﬁ) §rrer{t09c;cm ;ﬂcgenes Further,
the detailed data%;laéeh%%enab?%het p}:ei)aq &vept?r%tﬁe sgnmg?,sebearg éeﬁ'bsl %r&e&eelarg éh@ feaseﬁty o[ @sezfse] for example, expected

duration of finesggyRiofs)t o det er mi ne whet her gene expression profiling
The detaled] aol selidfrid @lritionatiomiatotlduahiachetent eal| retbnoRdrael padaickd sirbds lewal récknt injuries,

current medicatiéh6] 610 Mbkig H|§or))/eﬁd'bl§ ééﬁtrol@ﬁc&%ﬁndmg'vﬂ fRE gtkr@%ln@lﬁkoﬁ&gﬁﬂ@b rdeﬁtrﬁ@gene expression
patterns are spe@lc %mgﬂt%gr E@ftures of%gr(%ulalfl;% c%%ns 393 c<3|?cte8 rnin r%gtrignta 6'3 canoogﬁlﬁd fo etermrne whethér such

conditions srgnrﬂgﬂrﬂy [mpactigene ﬁi‘ﬁﬁ?@?”\%tﬁ'fs inj aﬁtfpgart Ms a&s&qa‘lsogﬁfmeft wbe&ertthps& aﬁogta@ nqcggsary or
confounding for ¢ohctslassiticafichywill deigoyine eheihgrihwilebk yecetddry trmonitof forttilernio tipre éxpekimentmayd applitatipns.

in theTutuF3Ayéhe Exlgiaditn patléfRd ( emm@mnm@m DA pMidheblit dereém sta§elof diéd@Y may be used to
predict morbrdrtyér'\&%ror%ﬁty q’fﬁs@r@&:& ihe hglthgageqroésgigﬁg %ecfe fﬁe ag&@i(m ro‘f-')c@e F&geao d‘ﬁeﬁ%trons to use,

level of care reqw%dragrutﬁ) h%s'o @I@mgﬁle é ein ttﬁa%/ palﬁrg seﬂr%g gTere cmyﬁrre\ﬁgogt rEséqr ?e@rgrfvggdrhether individuals
with respiratory ififegfion {pnticuerypneymgyia) sb&\ulctbg panlitesitodne hlsrifeh @nddoainat levslotsere) and XBBE)IgoRips rely on such
factors as degre@df Bv@r, i@t radd, \eicktory bl @1Bc@ gdsdd elid Wbodl therhisBiesiz46) (40 @tamell imexebtailding ddte: state of
immunologic actpa(ﬁ@o |ofttH3M mg?%uaﬁ?tgouﬁncg&@ sggr m\é‘ﬂ erthbr é’s‘srsﬁ&rt%@rﬁrrn sgv@rﬂ! of illness.

Moreg/gdg%rst%%%@gFxbrfstufn ﬁagt%rg%aser{gﬂp e rnvgpgve ?chﬁ%resg?rer P mdrv%l\e{gwho 5 F recovered froma
particular infectiqygjipsgwopld @pb}e,fOﬁe@s_rc analysi of ppsipuliesealsy SuéqequgnWéhrgqup mgmrtgtgiwq%ermme whether
certain pathogenp arersigmlly endemizin s@ciflc gebgeaphicsite@ gravhather newrirgeictians hage hagntinkporad to regions (e.g., how many have

been previously hWEJER @ Absthievigpieat er t han 100. 4F and respiratory

Furthecr)fc!mrtio? P&Ba&,\ﬂg Fr&en?lﬁrgn%ﬁ %}8\%@ ge @wfnatla'r ﬂ@é%@l@%ﬂdualg hh)e Qe%r]r rnfe%tgm a particular

infectious pathoqewatfrwetjﬂ%‘frogr t%@r@atr%t@r@@f tpei @Hroqd P{f"B‘U'EY/F{mF?@'P" agaﬁrg futurp @fEﬁtrqn yvr@ the same or
related organismpBuclnforraation whutd beoyeltable ag tlesvidavilerwpptherivasinaton dr DPhygrisiangrsssaryAtr particular
deploying/deployled tR®Sor hodpité @qakersl ant i gen capture assay for adenovirus

was used to screen for individuals who were

Assessmemofuadﬁggvrrue negatrve this was done to inprove
iduals in this group. Al results
of rapid assay were confirmed with culture. 25 In
Phase 11l of the study, approximtely three weeks
after sanple collection fr&nmfebrile volunteers with
adenovirus, additional blood (PAX tube and CBC) and
nasal wash were collected fromthese individuals when
t hey recovered fornrng the convalescent group. AI
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weeks prior to initiation of basic training) were
eligible for study. In Phase Il, any nale BMI with
w0o200M1412nd respi ratory syrrpt ons were eli gi bl ectms2004/540196
HavnH éitaglehege{[}[]o%oe \gt qn%iﬁix Q ﬁgj} lpggéf‘ t&bﬁs tﬁfﬁag %ﬁenggﬁ\éoe §1fe @goﬂ@fy fo assess the quality
of the modified gigiprabior aVEFRIPreselen dnalysis ofR &ggd’é@u@sf andiite Apymetrix g@gcéiml@forrb@p ©eabyprld test bed of
ongoing epidemiggf @pevwirpitaiery dist8€6 Hi spani ¢, 12% bl ack and 6% Asi an.

Many Fkiors SobtribBME e WAty WK 6t dé?e@tfore FilrtnD@shty branARind bRa teMbst MBFSBt. The quality of RNA

from PAX tubes%@{#r{?&%%lgﬁg j%%gdévpﬁegdlseeage%tg\uﬁgf t%(ea%noé ?a:r]h%élhar?hng and otPer downstream d)rocesses
Previously, the Qﬁeé?‘%f}”‘?ﬁmﬁ g'aﬂe@ tBat LH%{,I%O cg{\a@ﬁsdwewmgweﬁ{}raimgb?@ e a@é@ythe PAX system was capable of

preserving bloo( RNG tePipdussgedd ctygmy Wétesdnd refatiely sigble trepyuightoirRCDIRpsurgveente(50p Meatly, eeet RNAlg@ality metrics
have been propd¥kdtbibed o 368xEiations eEaP bxbemihaRtel SrealryriH) teMITFuARNAOIRu R YBY/Adkighland metrics derived

from electropheﬂod?sfm@&‘hé m of¥e' b@an% l (ﬁgﬁw Igrg lsfohg?egm ﬁrhfﬂgrt ‘]/']Dgrlﬁg %lch is the rallo of the average
intensity of ban({?\g gxﬁeggﬁ 8 R%ﬁ%ltgaz éd/png‘f* g%‘s @?Jels%alg \n{ﬁglat% %ﬁ 0?9'8%??3‘7 eC1 gﬁ,]berg intensity multiplied by

100. Itis a contiporsyfgrigbiq &ptfs uief tp fodvg scatemcﬁi seelde BﬁmﬁdOAHGFtt H@ hesfgedupshrent s
BLAGKHipipalind tiar¥g rittooeel ke saentt déteaeient i on wer e obt ai ned by
NULILRRA @Lbrﬁﬂhoxt Jﬂ@corﬁ?p%dg tMgrédQn@Q&%ﬂﬂje&_BW\%LL@WIﬂ? RMA de dgradatlon can be detected and values
rom MP ardized 5 questionnaire. These individuals were
uded frominclusion if they had fever, sinus
ORAN iy ewes Beadatpngoiyayss (B At %hg, burning with urination,
REDG@ tighks! alert stonoategtatiptio dt vaudirarhea or chills in the 4 weeks

Another new md@iE is B¢ apdp@sisihtsri285/18%) Ahithiis@ ratiolofhe AdigBiR the 163 todl 63 pBdk Brd B Rdicative of the percentage of

cells undergomgt%ﬁcﬁtgslls‘@ oﬂw§ pr&sglgﬁvenlms go&é re@fhé F@\ﬁbo Ré’%ﬁ& foil e@cﬁ"ropge @%s%?‘rﬂﬁe%@érﬁ Abb "bicanalyzer, the

degradation facvﬁeg larllqé{“lf Fp&}j]o\s/léffcg{ t?@termm |sdtfe %@l{;atoF oé%@prlﬁpro??ésm quah%l forrﬁglA %fd in microarray
gene expressior) apalyp’s. exer ci se, perceived stress |level, allergies,
Thusl f@ €20 steln 3§t RNASrom iRplede mientﬂﬁfbin@aslhid;qwﬁand carfeal Brsnmkdrtn@ distributions of RNA

quafity metrics mme %E&Jd)‘ﬂhicfﬁ@tﬂd bE lﬂ@@ fer c&ﬂparlsom%lalﬁw * er s%y cﬁ%r@aﬁ@&feﬁnﬂ& thWJp snsam quality
ﬂw qua@p mlcroarrayat%qefs %te ion outco es; Iand %eﬁ)ermavgorqhe eijfés o?mter individual hemoglobin

al ere
variability on thegengitvy 9ftarat deieshdi t i ons t hat m ght affect baseline gene

The @ostie@sis dampnsttala a e Aler dhetnciwablaath st indiefoeof geeeeral afdet be useful for high throughput
RNA quality conkréh €¢Bécily BdheGolatidbhy canmOdek 40 @ik EMdtroBHbrddradirectyl iy o bngoinf AR and must be able to rely

onanmdlcatorq&%&gfg%pleﬁ@here\}alhaﬁﬁs of | aSt. exerCI SE€, percel ved stress
I es, recent | n uri es,

The rﬁaétalpd& g{th @Wéosns%iwduggeﬁ@maﬁagw gept'&e 9} blooeh;?@ uraiweaitai)oglﬁlc %L]daath This could be due
to the PAX RNAtsighiigingeshgert indipiio e tleath Y agoptpsis uromaontactoith blaesticelsl es sigriyrdee totdiffrenegs between whole blood
and cultured cel FrdWGichGHE BIGRET fad®Fas d>@bH]) Minterés@VidtudyinG ibbrtobisrelated PethGHE one would have to investigate

this property furMhé? mh ‘h!a ﬂbg’syst% t@cﬁrrolgb? Qn thl; n%ﬁderglrhgy be R%gl){ to @tﬁpa%sfhe oMﬂanXctor vﬂpg%ﬁetexpressmn

paln and rash were recor

profiles fo implicgtp ?Wg’gcrpglwfyéd forns. A physical exam nati on vvas
The gtabittyyf tREYA TR PAY teba Plose ot waplgndfedh# varel of wetetuggpst that fey ifu@rﬁ gludigg one can be more confident
in the stability of AINA thiegi®utiharaighe hdMEndind sopiionaand  dur ati on of nedi cati ons

The ﬁr@&ﬁﬂen% b&e r{e@%@ fo@@lg'e apprepridEQethdad AR Bnglofd gne W& Elon kh@ wRYBpplied to detection of
clinical phenoty%e?.zwrl]u!e gl %Irgc%%%{pﬁoaches hlrvrra] %g'n ad\}qctagd fgr %e %%igsgrg(ergdﬂsg%r%olﬂﬁgeﬁe expression arrays, we

concluded that i eact fi'ed Pedpekagping %’é% Prevltfig et b@?e%a’pf“ﬁh%‘,“rwaf’ YRS FoBted
1) dogite stelehaiobayformpligaidn r ecent neal , tinme of | ast exerci se,

2) ndhehgigiongdl stress level, allergies, recent injuries,

3 10§H<rggng§:tdhng msdl catl ons, and snoking history. The total

s 10%@ | ? synptomfrom t he Phase 11
%W??ﬁ?ﬂﬁrm?éa ‘Was noted and the total period of

5) enppideslsotefmgmaliorgieeach synpt om was det ermi ned, A detail ed

hi story of nedication use between the tine of Phase II

AfterRB/AA 5’ R tubd FJNA M@lﬁe rﬁu:%lér%y‘scahﬂg iR urdtbd lesé’preEnSﬂoncéﬁbl ok Eobnparison modeling (a summary
appears in Tablesqr%) an%§1 1ﬂe c?ss gre c&ﬂ usH%r%aexp{essstoﬁ quges?velF gerformefj gerIeer th%n%?mgli#%y electropherograms

alone. This coufd |be,fnt$§bg§é %xrpr%;al dpeﬁ in gt goptﬂwreg@m@tm qb?qu@danﬁlé?r ot ﬁg@@baé mgi%vanables thus providing
further supported by the exanples of the present
application, the present idVventors particularly
foll owed BMIs who were |1l wth adenovirus through
the tinme of their recovery from di sease. The detail ed
dat abase on type and durat| on of synptorrs thus enabl ed

oy e o,

metrics that are mostd{catwerc}

)
)
)
)
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40 Further, for an individual, the present invention
enabl es determ nation of whether these individuals
wobave/hean i nfected with a particular infecti ®80%/US2005/040196

more oppor’tunit@%% @? %%oﬁ gésg}f{en:]bggfn?%é%eliﬁo@%g}e&%ﬁlﬂh%lﬁ% f%lr §; s%ﬁi@ége?t{gfélﬁssiﬁcaﬁon rate suggests that
gene expressiopRfRTeHY FlospiiGiRnihan tedPet tictspheriramiandtiiale! isaehfke adotion plgymiver efferiables acquired
because the CBG agtyalim hes thitiméSexaianyiaydee exvedsbraind pourkdbodde val uabl e as it

coul d gui de whet her vacci nation or prophylaxis is

Sfudyfoincrea%%ﬁé?f?afﬂg\?\%%ﬁ%e?egftﬁeh@ﬁr@@gdepl oyi ng/ depl oyed troops or

ospita , , ssnent of use of PAX tubes in
In ordef t%{.t)ﬂdy er pﬂ;ent @@@W&(Prpa&er 3% ra%mﬁwd]f?r@f,fwlf@ and to increase the number of pathogens
recovered, anotfRCITHORIBROM S 4Dap O Beuseienpptients pressliaddt megifal cinds e howiplovesct tieWdford Hall Medica
Center at Lackidn@ATg (stndiehed verbrredd Haldlly as i iHOWGtalMARS). t ubes, this gave the

For tﬁ?erH@slﬁiﬁl?ﬁde,i ingrféalEcﬁMn ﬁrgﬁx%&ﬁcﬁgﬂﬂ\% %)Mme? ¥ oﬁo@s. %@%ﬁ arﬁi %ﬁale) ?reater than the age of 18
oo, L SR DI G Bt L QRN ET el
swab were colleted 7T RPN EY & BH U O By medicel easspnnehio had beeirstuctipbithecsfudy nesss oferioring of the nasal
wash was used epdre@lre‘mnﬂllmzﬁf or Bip ped antrg®$@iur!e asa (58) ad th eau @ss cohflnayby f:t@lﬁstamf PBR. All nasal wash
specimens werde@brally Bike@iotPRraifiitRza Y, 13 R8Pink ddbavvirRf ActoRR@EY an SRtbdeht b8 present invention, the

gene expre.ssioal’gngl osr r%a ﬁetc%%gl (lgw‘hérﬁgr}c n}ortB yé%:r?ghﬂr%thgdg %Prr%%nﬁggleg%)eggﬁ%%ng melzthod may include
sbovementioned i & pré PP SRS G152 A5 9o eRRRCEseR B39, A PRBOdfogTleg S 601590.93, fledon
July2,2004. st atus of the donors, sanple handling, and other
A CBdQMMBtﬁrﬁc&&thﬁr&é‘eeﬁﬁ @frential FF &Wtof bbsH eyroiledw}_iﬂﬁe_ R St@BMrdized questionnaire including
questions relatiﬂg ﬁYa@er/HhH&t? va&mgﬁmgt s‘f tﬁ%f m&ﬂggf meral\,’me ?Q&Q%’sr&s‘e %?c%ived stress level %@ies, recent injuries,
n ¥ actic e Tie P

current medicatiérg?,grEdg5?1;§i{}9(,j{1§ttcarl}fj ﬁgegﬁ?ti@%%drtype orsrlesgggr? gygﬁ 3 B fn%\g%lorl A a't,tsi%Js «mgﬁs{m,é%xgh, fever,
chills, nausea, vg@t{w diﬁrﬁpg,ﬁqtiqug, bogiagehes, wray mssdheadesieaghési pai 3pd rash gi¢yiogrded on standardized forms. Physical
examination findingsearesecardeqxh @mmearda@asidr ement s (50) . Recently, new RNA

This @ W @dst-dedfionB Bl e Roiuded AME o BEER wilR BIRRHY S5y B ASKRE @B wil be in the outpatient dlinic setiing

catlosﬂgt xperinmental treatnment of [1s .
and others admlgefd %gnﬁ bolsqgt?l).egve ?Q Tty o \f’(\@eg igl%og Elag]ges Qﬁwora gagnrorée awgt%erlazao sr%as%rl) va enﬁ%e?hlg Pr%sgnt inventors to

determine the g@é?xpr@sg@ pattfrrlm te)iﬁqu@pééqd@@rﬁwéyra@ﬂ Fsdq]dgterﬁ;ifxe V\H\efz]@r = epppifig gge expression pattemn for
different strains bfiintuenaed (s H3®2L) . One new netric is the degradation

For thisGlyQtie pleddidg feftctBuBnonitoMtieBdindivBuals REvEdBE hj6btabl forh & e idVeRAa R@Rre and the timing of
Yaccine re.lative g)oglne{sé; i@ grréslerﬁ%vlergogs Cﬁi‘) gggm%ﬁeﬂﬁpg?ﬁ %F}r@sgﬁ gatt%gl@er? l%e@%é i BAFIYVET aQ %ﬂ l@%alfthrough"
mﬂuenza—;llnessr?&cgwm? gr?agr tltap]%we kg@erﬂwanﬂileﬂze reriiy ctog)pamjtia tm gﬁﬂe F@rassuwatterrlﬁ@_m u[\vt:-xccmated
individuals with [lrgssqThe psasent Imepiora will Rpepni thelsdme campaggon fprdhosg igdigduats whocheaive RludisigMedimmune Vaccines)
intranasal vacci@afoh @i @ live, GtRkuatssatfain affiuenza) amerslandiklg@E éxpressioPbaRdirs aflr@scifaiiol@ay predict likelihood of
protection from Mﬁésyﬁﬁkelit%&d%'akfhio ﬁiﬂ.lln“e‘é'ttﬂe Qf&ac& Q E’% inﬂhjﬂzec: v%éinpgﬁmd to@?ﬁ!ﬁ@o

Beca\é\% Eh?lgék%r%ﬁﬁ@ﬁ&oﬁj%&org\@gb? rgltgl]gyltfgi_F@@st ?F\;Iaélga 85%%‘?\@; iééﬂ&g@e&%&%% flu season, the present
inventors will asyeE GTERAPPESEIPN PIRIGAIM (1ib{gkait et qeayp Flidiskandsiavelondli-leyreramsthoeaftige & the 7 days
following vaccinftiorpints weBkngwoifbGrdividuSs rECERNNEBEHST nGy desby@IgR sotbdgprtadiaiscloatheain 7 days post-vaccination
as they shed thé’aﬁénbb%@virﬁs_r(moﬁz:h@m iaRh) 266762 fiRkaletench 1Row) Bit BERSelexpRLsBT thttern st 426 @ltion has not
been deterr.ninelg. grg{ ﬁﬁugﬁlg Iﬁl@@pt{s g’&%ém'% g%ﬂ%ier% I%%%Af%)%é% @Q% !ﬂ% %nablrlégwttoﬁﬁée:ntg&% iNhOICh individual is
symptomatic aﬂgflul@srtl@CCH@?ndyﬁttdevécfpmq a[ﬁ)@tecﬁ\g @imun regpgnse EB “Qkh "HN‘@”‘ Ih§ aqtuﬁlme&egmep nggh, sore throat,
muscle aches desfo adeliopeirgiaing g e pfuenzaiielpepuigiond Evs o g disiprti tooee i a (& popuition, such
as the BMTs or doll@e SRS IR MotmitdriesMRdalsOif iSihisGs Ra iRk rioh ebprbhids 1€ Eeed@t NS/ adfe and yet the most

: : r t he Agilent 2100 bi oanal yzer,
“kelytohavetraﬁéh@%g@gg}gﬂ@%ﬁ%ﬁﬁ?sgj@%garm; Alert, and the apoptosis
factor to determine which is the best indicator of
Presymptomaticsiip| e pr ocessing quality for RNA used in nicroarray
Indiva@ls ggalip beesap heeS Wit i infbtlies esibgsn andlrkmal psyrfipdinatidAKg teyirBib&itA period prior to onset of

disease. Durin 1Ho@ b6 GerINA: rbet SRS tolABunt2h ﬁﬁﬁ@ksp&n%‘&ﬁﬂ%ﬁn%ﬁ@_ oGNSty elirkbel Yosponse is the

e
lymphocyte, B lymgfocyfe W?yg&&qq@esgﬁanemﬁg Rl lrﬁ@med}fectiﬂ}s,altc@%f Hithdhe B@gge@ttﬁ?@fseﬂa tularensis, as few
| abs; determ ned the up-streamquality netrics that
are nost indicative of the2fuality of mcroarray
target detection outcones; and determ ned the effects
of inter-individual henoglobin variability on the
sensitivity of target detection. 25 The present

o s o o R . o, " o A g, o o N o
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1) doubl e scal ed gl obal normalization 2) no
normalization at all 40 3) 100 hk gene scaling 4) 100
wokogranesipedi an nornal i zati on  5) errpi ri cal sePCOUS2005/040196

as 10 orgamsmsr?;%]ru kéfg ga%t %;y%gon%r%'&%ﬁé%ne ﬁus s(mp{ %\é‘s)‘er otf ogankrgs Cfn be dn‘EcHtpo d O}ec%c@ nh% host immune

response typically pppptitates arsa@plﬁea f?tPé{P‘f %l%llyﬁﬂl&g Pf 1nﬁ1§;1e ee&ls Wvlogl%gnagrﬁ %lﬁ?l@e detected prior to
the onset of clinicafpyp@aind. es 7, 10, and 11). The cl ass prediction using

Ther@%ﬁlﬁrc@s?é@ﬁn&fnﬁﬂh@ﬂ,wotﬁilﬂ@ﬁﬁﬁiigéo%&d th6 healherd pokidwe plibilo Rbaith Bficerd AA@JBmmandersipublic
officials to detenlrﬁr?élngf Ehy %% ln%Eted%thed(ﬁ&rt(cQap %ﬁgggggu%as a@é l%@\%xposgmé s sgr%tﬁ!aﬂ%gep Sther by direct

ene-

exposure or thrOfJgﬁ fraa ctn rt%gﬁzn E%‘%?E‘PJG{ CﬂSé Fé)rgwf)lee if t[ﬁmfeftﬂlgfgerrt % srgailp%viavelﬁgg and an index case was
detected, it is anfipfppted thet g3ch ingey case waulld g@mogﬁlwqo@ iclppgjcontz2 (g (faghety -20@ eppiacmithigsiept) via respiratory droplets
and nuclel. TypETibrlelo2 b0 mAsd ¢t dah6c a8Ddnas CpppE Eusdatibid rdidduald riny Belefopliheatis€pee0 d view of the limited

amount of smallfok \%&ﬁé Hd p@lEnt@éﬂve&p@aﬁtﬁ% to%e %c@\e pr%%{ n@wﬁ %ﬁdstftﬂe @)@Ascld)@ouldtdgﬁop disease could direct
resources and Ilglga%fv [Se s%e effec{e, ?fﬁhe ¥af,|c get‘ %ene exHressmn stﬁdlje%can éetgc(t) deve%plrig sPetCJIC lmI'I']FmOnglC signatures for

pathogens and nglsggs@qerﬁqm@gaqu A PORUIBigTHat signifigantipgxpogsp ang lpfpcgg)q;péw@ @rgaél gﬁ yho amongst the
exposed-infected] Wiluttimatety ddvatop figése. | Thekapteytheanethiodsrptttieip®gant Dfentipniargipaticulagif useful for the identification of gene
expression sign3fuPs bndliRd r8Bits SERsditHe B mayBEGRUREY ﬁh@e SBancHedRlit dgkas 10

To th& ng%%f @\‘? ngqm)fes@ﬂz)erg% lﬂ)?sttﬁ%o%u&%@ llassﬁng)%f Ie@ gtrvgnghg %g O\Q t%ieL %posure and

onset. Since themgr%of@é'{s agwﬁ H%SK; iraﬁmqulora @?Jr relspsct@ﬁ gpmg&ﬁg . S%lge%%%%/hglétﬂ |Pfec 01;1 wit? adenovirus,
the present invepjesyreelabie th soeen BT oyeserding witidruer pnd ragpicalory pyabtens Bhaskigh &R pligics with a rapid assay for
adenovirus. On€elaBiAT i i@Atied Ay beIngtin@ctdd MT@ASBIAs, hdEMTUMtNDES helatfe h4d Add Feerg@Eus contact can be followed

for infection and @6&%&‘ He@e%pmeﬁ @fQIEer%r Slgq ﬁcgrﬁlﬁgpgged Mﬁ&arpng\g 9503 é%é%‘ far g\é\ﬁ 'eﬁflassmn during the

exposedlasympﬁrgag rtogqn(? %rf Eeé de&e{(])pnfep]t gf dWﬁe “8 Iduar% ﬁgﬂveiryn%aex%resiﬂon pa(ﬂ%ns Ptﬁameoj?r?ri these time
points are then @dx@wno&ﬁﬂmm@lgeowon prisg telpsrepigitievelepmened €P45% as "t he

In antidp&ipi ot tialabogsinentbyied study, BETSs whdve il withdapdr tndlespisitory elyptoms autringdasic training are receiving a
standardized qtﬁs@dm%ﬁettd dBBmikd o BMSI W@"WhoﬁurtHe)I HeVe hadJacedBe @RI Ast Bek; a database is being

generated which @elsf%m’?eiﬁpﬂws he cug'el;ml dg %ﬂ g%a)ﬁm vﬁ}) whgﬁegﬁkgmadﬁe%réon‘agﬁ e%aﬁd Data on

the exposed anype Satonghi (ejpe Bt %f%wamfeweﬁ RGP e %m?eé%é?vawgﬁ 3ing (g ucipper Dom Chle
or Element Leaderpfftheringaxodse. & erosrnpsessapsepexipresents thaatinielwithigses fd exspiktoty Hiregsatien thas ggeptis linked to the
initial index cas¥VR W& a3 thbr@Mits@hiEADS Ehe 69 FBFBAE SpokdY. Tae eBidetiiolyyy I1difoBee to Odternldly whether there are

situations in wh%ﬁ'm%@&u&@ﬁ#aﬁ? Egégsle i }9@ ;ﬁgﬁﬁsnﬁ%@ do B§r¥\ 6%@& Qé%erp MeaJerlé" Fﬁost%&n\f\'gﬂfy transmit to

individuals Wlthlf) Bprlr d(?rrpﬁo[ eﬁ 57 Thﬁ\Wl&? reogh S i;luacﬁl?ean %W?ol 061% }Q@s tléelf‘l)%s?case de?mtlon(%or SIgnQCant exposure”
and, thus, whicl( B§123 wogkel besiliri dzgw forgena PXPrespienstudieninine ‘persed Jsyp- o befy=eeseaen
development ofAikekise Bra Sigth wiva srbwn if @ eiadividii Sestveriefevarddirdsiramesinipmc ul t ur ed

Nextii@ Bresgrﬂrlv@r{toﬂfdés%gﬁl?e@reslnt indntiondh e ONGXBPHloc BRI M hahdiy -

Desciiption of taliée] rd n)é syrermant G uggb()dl ment of the pr esent
essi on anal

Therg gjﬁqg\{eﬁléegmwest tpaugiaively lmeqs,%errr@N/b? yerodslqvehel ﬁrowboutr@fnﬁ% @gn arepigyjhem blot, RT-PCR,
Nuclease proteeﬂmawpyl (RlantlgerheeSAﬁE dfesdipl digplay, ngu eititteg namayays anoiqpdieays Spme of these are not readily
adapted for higPREUYHBIE B AR thetnkHfng BvelAFobdur plpokea § bubleiiditt dngldMmarkebgitouiyEmicroarray based

techniques are 803?3%&11%@8&% etp%?e% ﬁ%g%ma 5%5 aP gg: Fl@dst@ mq@e%ﬁﬁ){ave éﬂort%gegﬂgﬂlm

processing cap@@@nz%pq njore Bsgful&b@ag]oﬂ%rpqsﬁrsucg & RT- g(}ﬁob(l)upr@%%e P I%Plueé to measure mRhﬁ generally
involves sampletirepdation enivA arplificaomangiehing if neaded, feleed by ybridieslion.dhen WaRhIng. sigiisg, gidigragiection of
signals. Theredire SdriaA6hElia BiiHess @ilor E14pE ShripR Braﬁriatbrena'y Rl such as fopthe sityhadiagnechip platiorm or minimal

such as the Qubr er@tsylstgmgfroﬁ‘n @enEs"B&Fa/ ﬁéaﬂl%r Gl Euéémse W@&ﬁ’( ko'ﬂ@gsdr&% mast R bbSor 1raﬁsbrﬂf§m the shortest time

and the hlghes%s?nfltgg gnd ISp§6 éhy AHEFF \gei,h’ ve §S§(ﬂ% en@%'ﬁ f‘ %mo ﬁ y L? Lscover l’narlprs angmhwa?s there are many
possible Improy§RRge ende P%W’s‘\ﬁy"ﬁ‘f?dec@ﬁ‘iﬂk?f pltyr 9enalecist tvt onerqa'éh"th EiPE AR 55 n el
(several of whidh ywpdscieded reeis i foduta@artyf tte yigertt isemiont 0 1 ncl ude sore throat,

Improvements SibrbhEard-RERBEhRMs: COugh, fever, 20 chills, nausea,

For“eepnléf)rm tﬂagthe preﬁ%ﬁn{/eﬁgr&ave te"é\gd dl%lﬁ mﬁ&gg%hlpap%l%% dec%mHWeH@r@s%@ude reducing the
smounof a0 R, BRI PSSR S I T Rty Sovrl vtons

recorded on standardized forns. This is a
cross-sectional study that #ncludes adults of all ages
with differing severity of disease (some will be in
the outpatient clinic setting and others admtted to
the hospltal) The ablllty to coIIect bIood sanples

o

e, but less parallel
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been determ ned. This study will allow us to determ ne
whet her there is a gene expression pattern that
wenadrieassips to differentiate V\/ni ch individual PET/US2005/040196

M st v at. i ut d eve
are avallable on%% n?rke ‘l%ﬂ)dfég '”“’.RPF,{?P{%‘; p{%%eg %%eg %e ecw,{)f@ﬁn B?%s tf\r; inea/ \Jg?ﬁrﬁr&/gwmetnx that can
use 110g startlngé@fumaq tqtaSRNd ¥aBES 5@9{?@@“@0“@ ris gypyble fyﬁqlﬂé@m Affyrpeiiistioef Gan stpg 1t 40 ng total RNA,

however, the pr_d:esengttlm aadrorupiesty df ihaassaed is mxmasecu m&DVanJg kittnlalgb atnpyfp end ialsef RN @arEEwith as low as 5
ng, and they cldim hettirkk@s iR BdwbvBthas Fbl bedn éxt&s@ly @dtdd bith %@benghlﬁidmﬁrﬁy 'A%enﬁpﬁbhcatlon also
attempted to Iaiﬂ%‘{é ﬁRl\IIAQHeaIBI ﬁlh&tsa%gmcagrﬂ%hcﬁgn p8&$smg§tllrjn glbthe s%ns& vl ey%vast reduced

Thergﬁeéna@/raﬁﬁﬁf ;r{)pf%&neqts§t V?FBLg ftepablbei,p{?&ﬁln&waéthet p@sept@&e@tpr@@ntqnﬁ@e in the present invention.
One is o combifg apAevelop varigle @eppweth@pmaﬂlgm@[proc[ehe}:omg@te colla@n, Intdadf Kexger@, ohpawpulg use microcapillary
tubes to collect bidod MEIFaHiSd wa RNGHat, Wenlis6latd RAP @a sbuditl ldiRINZ@s fdr RNAGsbISiSH8 6 small volumes of blood, such as

the Dynabeads@MbﬁECsf TM ﬁﬁh@t%éﬁ @H&lmﬁ ﬁsxﬁg oﬁf# H&Wm ls%l th’eh &éﬁfﬂé (§1at|5n¥<ﬁ)tl) &r@ f;J aXd. label followed by

o BT L 00 S LY GEC L Bl bR pnd LRI LT
Genechip to a tigipyanging figrp 8-14¢jquis Pgigrably 1nglhqu§s| @ even pharted timesupairtieppiiuge B¢ tylsidizatiop thie, the present
invention conterthpaie$ apily@gia sn@g dleoiricagnELt field 10 the CRATHUAG hyb@RJINA® tolreducd Hi@idization time, the hybridizing
temperature may K¥firG6ddd Bﬂ thQﬁJrr’H QEEB 45°CT MPuFemhehperatiB Br hklbmlz'éﬂodal response is

To u{ggfe sens{‘ﬂh’é tg tr]e q(ﬂéd%msarrmagen{ploy aﬁ“‘eﬁwgive sugnall_en@ers Eurrently t)(efs gna{em{ter is th% sﬁe@awdm

phycoerythrin fo&oagi@y fFriheé arwglgaf(on WIWlﬁy@te? aégsﬁ?ﬂﬁ’g'é I-E% the g@@t lrafntlmrcontemplates the use of the branch
DNA from Gendspeeyrpth @it sianal, @anfulp AqtsHteergatbemipiecaag s ihdapahipm dos ggrotryseed, alexi dyes, or biotin labeled
viruses which glR@ LIRS sigdlslheadsd oveduced d’ﬂen&%’!ﬁghbrﬂtfaﬁlﬁ{yleiﬂbﬁﬁd,up 6 100 RotidBoleWMe bdAvirus, or RLS

1 I
particles. Even usr@r thb' %%%%%th é@}&@ é L;s%oz%(;f% éh‘?t o g@g&sﬁzed H a zoﬁ‘dmtlve %glenmereby it is possible to
detect via electrm TQ“W&W& P«.éex fogmg[j)g an etcm?c} stgnaa ngté’l\g\aé én '&HI fu@werteﬁt?ogmegtnaﬁc’tqer mRNA
measurement tqghppidgimay hﬁfemwya'me@wspecah 2 preoaighy fefeloped o tneaues MEbi4 from single cells.
Data acquisiordi r ect |y, the host imrune response typically

in th@;@é@eﬁttidvén%r’n &B a@%ttl@lmleﬂortnbo%gng Ec@nﬁ@?g}@cﬁlp grfd céﬂpﬁte@r ally
Data handiin arganal l, ons of i mmune cells and hi s i nmunol Ogl C

fure can |likely be detected prior to the onset

Dataéqu%tlpq apii héngling rgay pﬁ?gr@rﬁtgd’ by AHRSANS knavynéy t&q skiligq alisn. FelcEmale: §aig acayisfion and handling
may be performeg by Il andtpassimuiiirodoh esiouambgramst &g gesensinventors e thigdss diideciaging software to perform all
necessary data BHaIp bR Eticalykdholide @l t h of fi cers and commander s/ public

Amrlthmsforn%ta&rafar{dﬁlfcrg'rrgvpgrs% Sipfd 2. N€ not only who is infected wth
but who has al so been exposed
tpée”‘iP??Fe Ge&ﬂéﬁf%fﬁ@%??ﬂ%%%??“ﬁé’ﬁ?‘fﬁ@? by direct exposure or

tBinenors aphiti-aharasierstiviciassifiers rpinfry aipspifiesyform piferg teesielclapsifyctinizel Rbengtepes infB@ioups. Each node
eKi@BHEyaee id dbterhilte byitha ngied) peRehSmisaigheMAtionD The BRIk thadad e W6k Sach tree should be each

g%!xp%ﬁbﬁeﬁﬂ' é%%omoﬁé‘bﬁeﬁa& & ﬁaﬁot !Wa?s be Q)@‘O%&te&gated 'chauge%f Jack of classifiers discovered.

3x L e e N KN —"
9 of iggeachy '@g%qsqng:tvgg}o? re@}{ltﬁmaréqggest thatifpra W@p@penotmﬁy mh (as qng,small optimal

fckasrsmeaa}(elmnarymdm meyasie mof sesergbringooe faadstingeshiyg tha SealthDandstck) @ can obtained a
SAEePIR, entMo oﬂgéhgg |Mlﬂe‘€|lb{s§ﬁe§wrﬂ§e¥ fmdi@t\ﬁ@lkiﬂﬁ sidk @ aﬂhoﬁr@saaﬁo%rck V\ht%ut adenovirus, only a

réla?v\éYmmll nflnl;l)er 8{;;enes in tﬁe classn%%gwfouria Th? ﬂgﬂén! er en?érs \é r%;ﬁ:e a%&sds o”l{e g>|<g class prediction

Me)sncacw.ﬁﬂqwal)pﬁ\@h @mﬁ@gné Eft% mnf@rllaeé@ @pn@b thﬂ Ih@@égézon&a&ﬁﬂsr& then febriles with
dhilenazitys vs. Whowt FEiisirasi@ls a @ang! vErpigrpibinaydiase presiations iAdhelti-evrdciersiclasgiffer would classify
thithy baARREcENE febrilcline an@?é@ifem&ht @ddnoGilisilldt @S, VatRLt o6HG th@h binary nodes. The current
Ci\ﬁé{lﬁﬁl)lpsgﬁwgrg ¢an %9 ﬁ\gﬂanfeht g'nah m%l%gﬁcﬁg\lwﬁh e&JalgM{aH Elﬁz?‘pafar%ters for all tree nodes resulting

R

o5 1 48 i 6 b PRI PR i PP Egootis o o
(fqg gffeqeryynﬁglateﬁpgqap“e@rnl}odemwalwr{@ sigerelieg/aseifiets ficeach node. Binary tree methods are also very
exposieey hiskieckedhiyd intingphdubsraitsedsyfical@veel O nedds B@arsi further in silicon

Ekb@r{m@ﬁs@fﬁﬁ‘da 1he5§§1%lgzmﬁr§1 BIQQ§ prQifcuoﬁ QS‘%IW vﬁ§@lﬁbtdynbrﬁé/r§15btof fifElen8 Smong classes vary
articul arl

éreaﬂ¥ as m our case 3{:c>rlf>|lna,31 classnf catlon one cart1 anso gcl)nsr&er dn%e{er% mftorgé?lonfrom (Hgfeﬁon rg%ns Vpressnon
ms B @cllﬂﬂsaéqgchd?dp léeepqi(rsg wle <*6 br@len the éas%shqﬁ ped‘ass@eg“ Hags on our current gxp results described
t herapeutic reginens. To this end, the follow ng study
design pernits the study of?cues and expr essi on

profiles at various stages of pathogen exposure and

15 onset, Since the ngjority of BMIs arriving to basic

tral ni ng fromthel r respectlve horre cormunltl es WI [

o oy . Y o o o
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There are several techniques to quantitatively nmeasure
MRNA at various |evel of throughput. Sone of them are

wolaod7vera2bl ot, RT-PCR, Nucl ease protection aeayis2005/040196

T PV TN
ey fistenyeadi | y 35 adapted for high throughput

Gull Agaiysis ofgem Sesioraibita: tFbrenalysis alitte GXH rgtitefive thk e/ ktudy, Fretrnor@alifation of complete cell
RbuftRRSEBrofhEroghl Bk deRERssBIEha s QB ol Bifer cohsigfrd VALY methods. Then, data quality
L LEQQd (ﬂ?ﬁ(divi%l%&go Jha%tl) %&e%ﬁgrﬁ aséﬂlrerﬁentw}gec’egs &W,%ﬁ%rg larg comgarrisons to standards

t hese Iposes. b’]CG 1 om;‘trﬁgers gre o]l S(Y,OV.ere ,

CWEH b%ﬂ@@‘”’f TP AT TS sitRRd &1 263! fisiabigsgrlep frgaglysis. Then RNA
[egfitefton ek tubegys aseseseryia prgylaxing raphréf Bléctrophenageas dpeRNAmvally ruegiesf And thé rgitionship
Aet@GTROS bubly vABLLIIPDS Biioarrdp VbdiitPSdetbihinek @rceQiialitf JrABHeNbwiig 8 Bblished, then filtering
Iﬁé?rl@t@rk Qé%ﬁ% ddfe ﬂﬁ@?‘c}f‘\ra%blm, &%@%&c@olr\ !a IYsié;l E)s@? sl(aé)e}(nge% fnal%mas%erformed and

TN e ———
g PEFRUIRGN testinptetspl cogienistsfof civeal efpnotyps afgrled assessetfpastse thektoe dassifier genes are most
Vi@ly fuap b|im<;asahmcm/p@ Faiherthi!h@@@unﬁ@.ﬂj Oiten, 8ds€PBparisDOANsi€is carried out to determine genes that
Rifof? BidferdbslbeMber Bit)al 9\_@10@)@. SRk f%@ior%lldﬁ‘aps_is@_%arrfe@cfut & dB€mine pathways inyolved in disease
T R pe e W]
ﬁﬁ?tiwgrg?unwp%ﬂ:l thetpepulfxpghrgoaqlir@ otdﬁe@ntﬁl@fgwf eXPEFFIdH & ile ggptrolling for cell count
thetezpaelly. nd eagpdrisansvitieublichmisiotreysiatabesesnapd craggpltiotrriueslykid, gida@s functions of genes with
s@med fnteist y and specificity. Al though we have used the
@@?&%Q@bili‘y%@ & %Le@@&’ by Ee%m%ln&s%r%i}(v%{ #ilﬁcwgitbegieﬁcti\%q q}es, negative predictive values
pﬂ} hways qt!@er e are rm_n,ﬁ gos& Bre ' mprovement S Of ¢ he
PR g ¢ Yiiere el o B e P B i gl o o
it ORlethasagh's ' PR theROCeyrve gficlese erediptionyestis Iwkidh fsenabogyusdegiinenizing the
imisclzbdiiestioh fae| Nigative She ptsitvarediaiéd vaad caifbe Eilci@ateBlinSre Sroi@ehcd bESdRdagk is known.
aRviry R hAm® hedtvit feliaBilh}@anMﬂ%ﬁoﬂ L b LG én%g would further facilitate diagnostic capability.

oI S S v ool PSR TR0 e SEM L T
@%@@t@dr’\alyiisl@@j p/rgdﬁq(i%p ﬁfgi@qaqegutcgp_els, g gﬁjﬁliﬁ oflngngfxprﬁpiqngta for menpgispases also greatly
iemnees Yianpetia tagabifitn Eihkepd © gamertbu@ibtiong wdubi @so pravisorouot medidal progriodisiofabtient. Also

BRI\ comenedtlgeb-exprkidi (bBidBfbs b hanBscdRll miRda @GR8B Gty ef@ncd dRPQEdpEitial. For the gxp

il i : . r e operator
Is/tgdg I£.a !mH h%r@rjf, fe oléé\b/ngérﬂ% c?agge(?sw geﬁlébateg\gtg We%%%@lfr&%%ﬂv%&e? even with the data set
B LS B P 18 03 ) BB 5 TR BN FLFREES € iy veus o, e
iPreristiop prtvea 0t dcqypieregatyiess of argpdsien diferaneseltom ihevgginisptsel pButpfocessmegdifferences in
G:‘ea@tﬁ((gfgénpgxpés%ﬁ@ B GreatekaNet oh Gassbdwah lﬁﬁdfﬂerkn_\:ﬂm—en&)ip&s, sfidh @9 Bong the sick alone. Further
Afaf B Fitb Xe &2k theGMBer pfldélgslinjclagsi%ﬁ%t cﬁgsweﬂ%n @ﬁﬂ%gljfe prg({ictiotl O R bssessed.
B o s s S e S Ry
f’%@*ﬁl”‘hmmdy- however, the processing time and
conplexity of the assayed is increased. The Ovation

GXP for Prognoit Aviiigan al so anplify and | abel RNA starting with as

I g, and they claimthe tinme is in 4 hours.
E@é}{g%%lrp%mcop has not been extensively tested with the

,. 1t ha ]
Genec RPEGPPIET Baepkdypuoh AsepReeht publ i cation al so 5
at t enmoded totieterniing hexrogtokiiecappRINAS gefie preressipnyor pidibtioronfidisease timing, severity and response
anpb tehtindidné MUst hivea IO RiNbe PlloAE @SN sthtis BFRugh IRfediiou$ diBsure to diseaselsymptom
_Seno%éeE né LJCIXanM$ poElﬁ’agngﬁ%ue in-qfﬂﬁfﬁs%op@gtiga hALH in asy ﬁf@fﬁt e?cfemi rates of upper
i mpr Qvtengnts .ta7t vr?rl ous stTe S b é,he ré;c SSi ne%,t%at ,
t he“BPEEEREe M TRAT BPL it E%B‘T EYSLIE 1§ dqiepEne PR RRon markers in pre-
i nVRPPloM@endividugip din jndex qass wih@ pﬁgqifihfebrilaquira{g@Qi@asg\’gjll bg ienjified pad those BMTs significantly
St eqaseil will b Bayed Br gor@ielplesAinreNOAIR SrEnolby@ KignS@N Bedicts later development of
col dsgsed B \l:ith ik ﬁﬂ% foﬁbtv%d %@%&F{&@vit){ &J&Fas&aﬁd-’rlaléta%l%% g%ne %(prclas;sion.
m cro S to C ec ood, en stabilize
with E{%%y[ea@?'&%gﬁééﬁoslﬁ%%wg'fn%&RNA via several avail able
kits for RNA isolation fromsnmall volunes of bl ood,
such as the Dynabeads nRNA DI RECTTM Kit that can
i solate mRNA using only 1 #ube in 15 nmin, then use the
Ovation kit to anplify and | abel, followed by 10
hybri di zati on onto Genechi p and wash and stain the
next day. In addition, the hybridization time nmay be

e " o o A~
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- Binary vs. nmulti-characteristic classifiers. Binary
classifiers formbinary trees to classify clinical
woheralilyes into groups. Each node 30 of the BCWAaISy005/040196

tree Ib& I s%f ar% nitura g%gos%\éndt lnfegedn]th a bio glcil %ent su@?lag %dﬁnovw%s wllcl)l be aﬁsayed for gene

renaie]%gre?ﬁ?og Ié’h%qr]oémaaor i n% gESﬁquen@lrdﬁyel?g d|83fase 6H @ﬁ@rpvrﬁg@f gene expression profiles will be
al trmdapgteesiprsRupphenot ypes may not al ways be able to be
SR uRPEk e BBl Bk aliagkerof cl assifiers discovered.

ﬁfo%ﬂ&'s Fel'atm&tpé Brébgrrs S ko 'bégn{e ﬁ:I bﬁl‘néi%%d ofnéet%{ dlsJ)rm gﬁc?j & !regtﬁémgggﬁngn, d) recovery, etc.
a tree.

t he phenotypes i nstead divid roug
Bot h met hods are curr ently rret hods of research. The
Ability to validate¥agngsiiqend pfognosdiGigetiedeand dagsifield t s so far s uggest t hat for a

I"tmo)(dlelalid@etﬁlfdokphenot ypes with |arge and smal |l opti nmal

Cl a3 $didak Bdgostic 5nFoghbtid Adindds HR LR, Wthdﬁgﬁt m%%r?pe%@r@@a% expenment to discover
class’f:ers for certalntdlg‘eg%%se anJ/or hen%p%sts ll'hre] éﬁ 9! Sercelntr(];w?rectt TlaSSIflcaFOH 180 nr%zetﬂny vafym vanodls methods and
parameﬁrst Wq%t;e Q{qssgg%qrefv?hgafed at %%qg@/géeavp Mubsgtlofﬁn]plﬁﬁgg} cresy, Yapgétlorgﬁne@cpgs Also the reliability
of thayptimil pezpelesaegticlpssitsationiehg e diskovardd tldserians is aschesaAzithe pegnutatiomibsly Ogpe the optimal
classfid® bnabidohir idfoussa it vl daRENIES traifkly sl @BRSditibnal sdmpig al@ boks5tSd ahd nfsuréBidm the
predlg sgt OMBO% asEEk‘éﬂePa%o%g&% is héayt@{gssﬁ%rc%ea |rﬁﬁ$%rg@clloﬁ segpgrlhyr §él e tﬁi classifiers because

AL W L e
statisfically rAdditienglly. the H@Wlerh@ﬁ‘lﬂthf]vlld@i@ using difeteei pseayiogagihagologipsiysgh as RT-PCR, to further confirm
that teelbdsifiet g% sas bidbgicalydignicam erfd bBsiMoE assaphgtrttadibly. speditai enith® classifiers are tested further in a

|argek§§n$p\e9@4e b&éula@on WHﬁAe aééﬁfs%ler%&:l t&fe us@d nary cl aSS pr ed' ction.
%e grleierh methog] perm?s dFtectlon 3 mc{epend%nt %ene S|gna{ures for }IA@I%’W anhnacr%orgaglsms Notable examples include:

vv| thol 'Uefﬁﬂ @fﬁ%i‘% Aagfd 'W}U'I‘O'O@tma%ﬁ‘ﬁd‘@ be dgjeripg (91””@85"?“@00?“!‘1’?9 S'EF&H as well s
bi nar yacene ti@sed imimey (hothintrapuadulard@ inkmesalyafaratios. sof t war e can

only  isigethcBImR Pyfogehbk: Aoy shuliéd Ere EebeBsi§thd derfe Bpledaibh iddikkrs B:@Updgenes in the BMT
uni var i at e @”g%wa paranmeters for all tree nodes
poptla

resul tin e classifiers for the first nod

and® s ﬁ%ﬁ igtantldeﬁ gage q%%nped @ﬂ?ﬁé"@&ﬁ@}'ﬂ"a’ﬁﬁ alglggunfhmfebgmden&gztﬁ posntlve patients from
dat a. a@meiupesiy tafieats. f ut ure nmethod is to allow for

di f § emnexitna wiabbisBiecials @clad thksasusdd by AARus HeEe N reningidiesahficzA A and B,

the SiBZr&%teﬁ% ertEsQ?Pa%ln@&%élfl m%rpﬁeumfae ﬁ%\husrkpgﬁmon%b R&V, ¥ pybdoRE West Nile

es p ec g/éﬂs I%yam?r?ﬂs %? f?“ﬁva‘is &8 'OIFJmag}EFbﬁlgv'msq’rass?"n‘"}sé cFll tlgasresn?'sﬂ %ﬁ'% i on
Cepoigationepidisoifdeds to performfurther in silicon
exper iAtgionblig gdneexfrassid ofthbimst pdieks fabtigpabibtinity it Qibsetol agepis among a set of agents

predi GlalcRftg BB Clnd réths o 85 et BiBresElOnRRIMA s?nerﬁlﬁﬁ‘@tﬁ re&’xﬁs from other assays that
Slafsfee rngagé:ree QSIY pan?% %enf)mes su%tfa% Pé??-fl Ar'éen%ﬁa%& an%énf Ql‘zcﬂw als %m@\&i%says Because of

KRR AL = IRRR G Y BURl Rt S YRR g g cton e
assay greqeme of pegrtapdatic igidction aiets it i optideariwhich dast is tie qq@ahmgegthGene expression profiles
br anc hnaf f@detas oSkt this JAS A (A HStplk diedlic agBRSedingdMiladdibEases, the results from

curre %%78 %%6 Ig?rgegna? ﬁa?ygeﬁ fonklgﬁjnon n%é%l pMay% QﬂZéhQJnJre%t;!:g which then can be targeted

Cl assiH P REEHE fh?f%?ﬁ'vcgaﬂc LR A o eposes it o
genes 'Hageaditvaiid maitisylengiepere logter disesesiinelaglivete heyenenatvay.
The RGEUTVENGY alfdbffers Bie EHtidner larid clipitizn bradbility té ioyttorafidooslidteakpretsign proFieslidentified by other
assays. For expRknY §r|ffr§‘|s & 79 RIR b@r?éxﬁ?errseé §éla9&ﬂietgrﬂltle@ by nfo t@t&mﬁ@@debﬁ%&pﬁssmm WhblEblood from

patients suffenn%ﬁrargf imé’aé% ?r %rﬁr f%:]u e I@?%SS l%b et a@?Zferorﬂ% effect Pf trea:m%nc injury upon the gene expression profile of
blood leukocyteg |V@@ﬁpb@pﬁﬁ@ ) @po&ﬁ? qg@fte@resswﬂlt@%ﬁr@meé ;gquéaéeg?u@wg Msaaﬂwég he methods of the
present inventiog een bejugzdito exsktss tifadc@acy apdrelighiliiglet ihe tingparkess fdentiiiadsn theset dndsihgar, aifiltpaleigrmine whether these

biomarkers can S\iiBed BUARb diskedbe progresdehs assessed via individual control
charts to determ ne neasurenent process stability,

outliers, and conparisons to standards suggested by
@@@@Mﬂl$@¥§#€¥$@¥&%ﬁﬂ¥¥gﬁwother | aboratories. This quality

control results in a set of reliable sanples for

anal ysis, Then RNA quality’ from pax tubes is assessed

via overlaying graph of el ectropherograns and RNA

quality metrics. And the relationship between RNA

quallty varlablllty and n1croarray varlablllty IS
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25 enhances di agnostic capability. Linkage to genomc
vari ations would al so provide nuch nmedi cal prognosis
wohogakiant . Al so advancenment of gene-expr essPomW/US2005/040196

no..scal ed mcroarrays should greatly
tre@cﬁrhﬁpo ’slgﬁatuﬁegno‘t[‘gipg}ise c@% ntial . For the gxp

ex eAF THPotbe Prresptéepion m%@ cRfibiaey Wi S %39@1"3&%9@?‘1? j ee R@A wnqiard bipge test,
immupabsEycR&Et) o ehhanfetatturary df daugels: Dipon@icd tiethéatirtaigset an inddvesardprognoging et course of
diseadd ubiany felu@e sGl.@talass@QrEng|ngSrb}pda@§sﬁ1énfbg3|gﬁsQﬁi sﬁ?ﬁt@fﬁgﬁﬂ \B&atRfdiadnE® tests. Each assaying

prowmeg ?ﬁe@egtroﬂaﬂ\?%frﬂgsk @Qﬂd négﬂ e%ﬁéfc"ﬂw & fo?t?feshgx?ﬁs% 'Ba \/E%H staﬁlﬂcgl theory takes into account

a ers O ver sus

this pf)el’teét(? o%a ;l‘tygvﬂa %eé?bje\?\}é%y di%r@ﬁd %&aca& ?sgat/ éo iatgrargrﬂﬁ Prg@@/e \61Fes of the subsequent test, which
shouB preyiieRoes agsejatlifarnfation s haipdhg clifigian imdigckieing equise ofrctiany Amestmple Bglis is the present inventors'
analygis CBsPRitig batedioh By CRe Slodd Bell Alht (CEE St hénhe) el PHRrod@ Akt 518 héd e gene

expré@%ﬁ 2. DFRRAEE dlf%feﬁt %@atys #RMot @Aa@%@ﬁﬁan%mﬁaﬂ uée?o?c%s egkﬁlﬁ o Rkase, the statistical

analysis |ﬁ?1lcﬂrotes¥ipt%e Pen%e%&essuoP Bl'ofl rovut%? V% e @ est 8?1our{t % %cculflauyr% %?dlctgrl) o? '&%CF% gatus If binary
C‘assupﬁd'%q“ Hacdijme Fféwgs'd?ﬁﬁ* thap fy&%h fopedie SV PRYL cpngdegiagnegtigand prognostio
probayifitieedre dtiemestablisheld bssdpean agdiigrestisqehe-expréssidn bipngirke pssagqeict likely @ill provide the most
inforrfietiokl € bBi@r dadnbds el Ros@SsuUr edl y assess the diagnostic
capability of the classifiers we have found and began
idate in the study. 35 GXP for Prognostic
Questions and hﬁ?ﬁq‘ﬁs‘?sfhﬁ} may bR e MR ’fa%Pasengpﬁ’f‘% Easloped iR QBT REat i ent and
In aditjorsle fetemininashegéne expreseian srefilepimssaenseltapatiyged expostrepthakesteanamyimprequestives and hypotheses
that could be exfiite0 @it @8 HataaseRievpientd by ihd pyesdati nvegtere 80@%{3&@&%&&@@ ark 19t6d below:

Cﬁro%qllnd%ﬁﬁﬁ fopctmlcg Euﬁlﬁ)ésss%chtaé tme% are%@ﬁ(eeaﬁd' nEg¥tlv§@ gder{om%ﬂﬁj% put positive by

%&f I3 'l%ere a s(fmlg S%ﬁnr%%cgﬁ b ﬁeﬁn lg?ctgﬁ %agjs ?sﬁ??eanwé#y FsFﬁy g%?tsycg Efé:u?tunng PCR, or pathogen
SRR F@ ore e RS R E dAriasesinhesa dsceriasest . The Lackl and
2) WEMTe tpomenidatd, @mitivits and spatjiterelatinstipki@tvect ihdsscunie [POR, atd g @exfr@sion classtfication?

3) 1s@BE DirddGan rlﬁhngaétlgnbkﬁ@meeﬁﬂéj&mxGlbercélﬁcﬁoﬁ an@Eertéﬂm@E?\@srm the expression profiles? Gene
r%éﬁ}m&%ﬁlegghgt dp%la?e%@wsh%%%aéﬁoudreﬂg %%lp:adlan r&h %Fﬂ. G, rates. hi s

ession markers
4) Dp Ipf nygpess affec Bt B mat i ¢ |nd|V|duaIs An |ndex case with a
5) Heyle diffefeit gjatifticalyoiiels & determig iramextints ielyindehicanerepgreto wirréni reskite? There are multiple models for
idgkeniring thd RAAtitEUNEnstiORRd BNt SligBtiainiftel GorRdch 341 for@INRUEE Gomblotltrkse are Mass

Ql‘g:"ont% ﬁl?syf)eagonfhlg ndgnﬁlpcﬁlp FﬁSﬁQ ﬁ\?ASdCH;p P) Iéroanﬂ%{n%ﬁem ﬂ@e%ﬂk@hm herein stuggest that one

W uaq tI%e éﬂgg%lp mg%gcaw @ﬁe ?e% gggléaswnefs felatg ts?\%llcrlaev ¢! org 8<pre33|on profiles
aedvepnexperigeniabgropns yvh'@f‘s defipiighengidhe casgiturvetipngptsiudipn of ﬁ‘i“t@e ﬂlseasg%eﬁé
6) HevuikiteEBlin@malizatiblalgorithEh@inda@ Pg@ebsity? Do rerghtarindlisstion @aHbds] rédian scaling,

GAVdah é@ﬂﬁ'ﬁeqmntlle %rﬂ\es% A9 Hergrllg‘ ﬁr@%mrﬁ%a*)%(o%ﬂgd% assEAd that the
dﬁnb}ﬁ@n of tﬁae ane exgessu%n prof}(es i F]ePeraEy ] s or\grmfps suc% asehezrltTy vsogl]ck aThus the preaent inventors

fhay? fo ﬁréth%qdrﬁptélgdg |ti‘61ﬁplklnq-1m)ogA @\y\awg be{f’é’f} logjqal fcmggpalﬁagqn for quan?/tahve comparisons
subsetpesnt | y devel op di sease and the conpari son of

7) Hgﬁnuae RXFHIHR SHdn&R offre Qe (PASpIeTorhpbneR Qwalysﬁ%ﬁ@lah@ﬁe\m&rhbo&tﬁﬁrobust Singular Value
|0n'7 f’@ 91915!% LJ\W g&@( anﬁdga ofc’t}o@ﬁ%ﬁyerﬁglgﬁe%t c%one@%@%‘ah {Rpmaﬁrty 0% Ja%n in the gene

rogno ting to
Wmﬁ' Sﬁe ill, b) timeline to onset of dlsorder c)
8) Wadt i ihq;vgr@g'pn fictuge pféi‘aﬂqt@pﬁtwhigh@me Frefedata \@ijables eqpthyie mgpt to t@tvajiation? Which contribute
Al ity to validate diagnostic and prognostic methods
9) Wﬁi@\% tf% lcé?n%tﬁénf & tﬁerv§natlon s[ir@me Qf'fh@!ia@l clﬁgfgceﬁgﬁ%g%gg’\!aﬁ%géé mIs‘Paccurately?

10 Wl R e R BB LAY ShieG whrhd S5pes Popsraorgivar
@%W@ﬁqbg@pﬁm the gdeppyinedaiive sick pppplaton?a e adenpyisys gegqt@rswl@@pl@hgﬂ Cgf) be due to multiple
diese gesdeaniohtn be fphaiieiiyeisbiandd b g presdiévdpis radbdt? cor r ect
2) =B idferefidd beh pbiysh aRIXA mzagesby varying various nethods

\ﬁtﬁgre th@%&%ﬁ%ﬁﬁe sf(;mi%%gmvglveg aissﬁyl e dlf@rer]?phenalguqat ed at

I's stage via feave X cross
val i dati on nethods. Also, the rellablllty of the
opti mal percent correct classification using the
di scovered classifiers is dsessed via the pernutation
test. Once the optimal classifier and algorithmis
found and validated with the training set, then
additional sanples are coIIected and nmeasure to form

. — g, S r
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0 Ad4: Currently we have identified gene expression
bi omar kers di stingui shing febrile adenovirus positive
wopato7anig2from 25 adenovirus negative pati ent 8CTWS2005/040196
o e e R S PR R e 18R B s e
Q7 8/hat gepse pheprpogsvrigionsaeng iylvidyals thanpatkarind Yiqlish 29 1, 11, 111,
16) 18hergumie themperingheratioRin immeng reletergiene(®) thepehaQ ownmaagypesiRBVfuneSssponses are there to virus
PEAGE R Sre 2 MMERIusNizkeoonsd#l rus, B. anthracis, Coronavirus,
| intiortT i ' o >
ﬂ)%ﬁ%gﬁéﬁgﬂgyg@émgg%%%?y%&%gW@#ﬁ%@?gﬁgg%ﬁwc?gorgers 30 o
18) IfreR A TTE PTEge g &L e BT SET Brpens et dﬁ‘@ THOY"P G cat es
19) 1f tperecathihoperaitends pf epsiaiit piométer Spaueyiees &or teagpyesditet cosed{gent s anong a
20) EfHer irOdstigighenitepathweyd abrov@ i3 Gfetliah atidheBerD@AY0es hiBihgly abdugis tibidysal mechanism of
L iR Rston AERE nSARAESSi on shoul d synergized with

esults fromother ass that = measure only bathogen
20 SRR o e e R WP R e e T g,
22) aHhegepes tharmg ﬁ@gglgvgﬂg,ig our spdycempagwithyublished j} vlitréﬁ\tdy qﬁqnd@]ﬁ\qirty infection? Other virus
pactiat? Oeb fedaeud ks Ieserassays, often one gets
23) U6H bihds Bt Bre EcPi5pH bpbofic to SUBE widter buN@dheGah bseuBlat@itn/aibit deRfp&uifferences
24) b”weeq%&és?éﬂaﬁém@an&h%b Rgsence of asyntopmatic infection,
ere | |s_no? cl ear whi ch agent i s the causative ,
25) %éﬁ@e_dm@tﬁ&ts&g ﬁiatférgséqr IeyHevﬁ Angysis|u gnergsgd %VpeBFeagTsﬁr@Q' and others compare with our
ideif s prpcaet t @merdde?sort this out. Also, for multiple
26) €4 ivedoRXTib Bith 8@ Rdass?i Nnduci ng simi | ar di seases, the

27) ?ag ?rH Ldrs upfw{trpa@atistg§ R8s SXRESE R NoeR Qfchddof R thdPaeI R 18 G diiBekering CBC?

e e A
\BPIgso ettt forgriantining e sty Ff 2 REsOTcRt SOBRPTeVioPHima 2t quesiAn@ToREP Iy el
29) Gopa@ays inwBa (péevedire detraine peurtajbesle o Firgl ends Sokgri@iftriess verigbility arogpete population
BnalP @B YRY md, Ry tRat tREY ghrleShuibe tbbtS & @ Revbi@mét Wtdeckl iha RIS Rore efiicacious for
g Rk 0 S O DS TR o
tiRsoelrifiLgsdrendatel hesenePPAUEist e expression profiles
identified by other 40 assays. For exanple, the
Application to isanbl fiehd e?(ﬂ?eﬁsioﬁﬂheas'ﬂ}emeﬁﬂl) report bi omar kers for _ mal ar ia
The%r?sterﬁ lg\}gq:hgﬁlﬂ ce%{ng 'ﬂﬁa deltcéagnlinmrg m&%‘nengc?‘@égeliﬁ‘ex(w n%r%]ﬁ, g@n@ ex'pr_@ssiwgi@flatﬁ’fe
00 rom tients surfe |n%.frow1acute.walan5 QL - oaranhic
measurement, 6!@1%@ th§ E{?af WalEe f dFﬂplﬁgé}g g%ﬁl_shm&%%a gnte geaﬁ exp(eﬁs%\ prorfllgs ag?s't; e{%ﬁ ee ograp!
populations. Sgsfi faeline megfuremens Wi Havehigh ‘ﬁ]”‘ﬂ'r‘@FCW@H“”@E‘W@MG’@%@C@%% PR se4ep. Gps: and the
development afdilagdfng Jroes@d. Thelodiud efcich repulitiocygiceressithprofiiay iFRudated s the therauneng SP s Gulf War lliness
following putatife@RRLs i PP RABsEraREV RS Bxirld Wit & Rricf] SnuRKIiEWR6ks efeported (53, 54) without the

e A e L ABLARE it B el Lo
Millennium Cotgiibthet hesdollegigd pangrd iyaltbguestiqqr@irebfiroa Hredag! ousaps pf AStYe Ayl dpita pepwé%i%rzopes of
establishing ‘baeiak” iglicesiolnaungl heatth dn cortyastiieztetine penq peprepdiveibiq@S to 1§° recifie25-mer transcriptional sequences would
provide orders EimBATRdele@4iep interAdNontRGardibl ihd dostiBiElieloRlic dnll ARBIogith SHRIBYREOf phenotypic or asymptomatic finesses

rogression. 45 Exploiting prior acquired know edge
"a”sedbyex*e?’és%%ﬁ"ish priors) 25 WD 2007/ 011412 PCT/ US2005/ 040196

"recognition or signature (host response chip) In this
Application to dieyodiscuttier bidotheisorarseedalisgesei nvent i on may be comnbined with
The@lefd@ veflibra@ s besiseBridiagaeles of dncoibgy iseRBIcludbt: @MIctBur/atO)HO)Dlating tumor cell
detection, colo%&‘eﬂancer reb TN RARSAV), néoSetud anﬁh@ronﬁb%ﬁdﬂ%at@?&s%@@%ﬂéﬂ\fnatow genes for Rheumatoid
sttt AP A BB 7 Ak by g s oty
find utlity in any eigaspslonphysielagicl States taabRpemBNA bigwaskgry kompblagq ean Hig SiFiErifoddesaribed fessiny
of signs and synptonms to |aboratory diagnostic tests.
Pre-symplomae Mo lhosR 5% 8Mds ANt & diRkoMk des a pretest probability of
Althguo hsl! htasI b\e/ g 8 %crdla ed%%t%&g Ex?r&si& rpr@fﬁé% &Elcﬁ\é fa No@l;c Hr%gjmgt%ticﬁi!%%e gi]aﬁ%gis and prognosis, the
a§say.€§§ esian statistical t eoﬁ takes 1 nto . cqqunt )
practical reductiop, pf dhat &n@m %ljérgogfce bars BRESHE FITSSV/& (\i\}mséctnﬁ@%lr stgdmﬁs @@Atn ilh@ &n@era blood leukocytes obtained
determi ned or via an assay) to determ ne the
predi ctive values of the suBlsequent test, which
shoul d provide nore accurate information to help the
clinician in discerning course of action. An exanple
of this is the present inventors' analysis of class

o o ~ o, -~
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2) What are the concordance, sensitivity, and
specificity rel ati onshi ps between these culture, PCR

weand7gang2expr essi on classification? Is t hPCE/I}SZOOS/MOl%
using PAxgeneQﬁshg?tgdéMidernégx J\I@ Wﬂt\? b%b@hrhg%mmcxgan %%svtﬁeq 'E h‘éalttgeeg%ssnon s;gnatures ltney et al 2003)
tion an al n

(1) Otrer S‘“@“P Y P PRI SRR B RO R R b Beetg ot
Howgijery 'WaStbFerre(CQBﬂbnaHdVCU% Festinrgssiletp @btae expagmepthl papetelthabatowrsimyiteriapys measurement of gene
expression proffieslin € fom@ensoud} solalB®anti @ﬁerlrﬁbhlh‘ﬂbz&fe&blélffufnﬁ(;‘adpulM%Ethénﬁl@h%tatg@alI@gnlqumbers of the

following categfﬁl E&aﬂg%\lf‘hfgaﬁﬁg 1n(§1td@ars tn%@ fdéh@él ph%gg Q]ll énm%r@as ‘th@sle flo Wﬂl Eeenfeoted W|th a pathogen, (2)

individuals who.F?]not have an agqm ed lmr{\umg I'agams:f?rd)alﬁ:openg? @?ounﬁe an({wiely%??? ?]q efpﬁsge to that pathogen, or have a
high innate lmnaruéﬁp ?Xf' gy dlgnpgwgqabéﬂ,%@?sisf%fn@urﬁ Eepages gagnshippcpetippen f dq nptdg¢geme symptomatic for fliness,
(3) individuals vésprijeotneitfolibwing artudl gathbgecasoburer@mardiaiGimpphsaiheut beBoingeba, (41 iRieigels who are exposed
to the pathogendidRieviibbSifless Wil sGHiboind sBaRying MK 16 fé&lﬂé}éé‘ﬁlrlat&ﬁmFRl)aeﬂt@hJHU ho‘ Hecodbo B as to require

hospitalization, fEPsgrﬁel a§4 extﬁg/ﬁ‘at se@egll'négs de\Plels srﬁth% ﬂﬂl alme@(s mrrtch %nte‘?’a for hots etath?gn and (6) individuals in

varlous stages ?Ir{?f(’t’ei’y r%ciatﬁfg”ﬁ%ebﬁel s because t hose rmdel s usual |y assumes
While iedivigltals grehoybatiogan infectieuin agenépagbelon thepessie semejomsetseinagimmunesfsiein gagins to mount a
rudimentary respi@de\uB@dl bEXRR BffetiRRfeetlc imBhlind kéh6nse. WilihgGRse biise€l AnLind tdiselaifahlvarious cytokines

and chemokinel tB' fouft Qﬁeﬁ’ectlvﬂes?dr’{evﬁ\e'sle !)lé?ﬂ@rge?s oﬁt%e %hn% %spgrrse etaﬁ |Hr|ntﬁologb sﬁ’gﬁa%?é%at may precede

dwmwnmw% ates How w 'l difrerent norna?lza
4 al gorithms conpare to current results? There are many

Thusy tharerges citisaleqd @ﬁevpﬁpﬁrﬁ epdsdor diggvely ohuyniqus 695 xRgsion paerTis feyyesiaus time points within the above
mentioned classe arld thewggsengua@itivh subcessfulig hinsietss tho@methodst her s. General 1y, we
cannot use any normalization nmethod that assunes that

Preferredusest ,S_s m %tycags subtaéeggrl qengexlgress?n oeu g gﬁgL62§| gg pr of i | es I's
Ao e SV TRTE PSRBT RSP e GUAR ¥ e e

information is osufiicienbaylity @mg‘q'ﬁy decigidn-autalitygfpimiaiiom drorieampeaidiyidialiRitiAarenbrisk tolthdyeelvesdis dthers, or to the
completion of ah iBEHBiRdsk & DiesulfPrdbBble brZnmtinkDitheds € be@Ehpurttiy kpRtel W@ thEIAPERIAG iiln_§§§ I3 Hanaged.
Examples woul@m&giloé QMerg§ or m??f@y Z})r tmg\faﬁ% A ths ¥tf'geolhs C e t he di mensi 0 n

Ano%évs&\%oulw @ 6 8% oi) ?f (a_pr?ct Bflbuggrorgz?g giiuﬁr [ﬁccg?nt w@é? twgireds thousgnds or even millions of
individuals wou@&eﬁﬁﬁg@g\{awlp@pgm}as o'fm@xg or ffagituga9ens Dgig qbtprne@fpllg@g H11200 1atbgax gfackgyp Ypshington, DC
and New York, Naimti¢atdd thel @peeend erdon €ho thzidstie Aiiffisentexppduraio Bnthitaki@usertness Bnd tiggth, Okre were another 1,500
“worried well pb’r@ﬁs'wﬁc;\del@ Elandloﬁtestfchﬁop%ﬁ%dmﬁs’&ﬁ&%ﬁaﬁtﬁ)&& ﬂw@hlﬁhber &)ﬂd AR Bden drcRrs briGynitude higher if

the agent had b\éezh‘ eé‘ ou§ gg smaﬁlpox%g Tus) mstead C} ar{thrax qf thte reme%lal acttlon swﬂ ?s(fhe ad?mmstra&ng ofa hnggdosage of vaccine,

antibiotic, or drwqrresnan &sé%'ft‘?dlr'ﬁ mgénghh' aévgrgq re_,actlgmt 199t of\we,ry &R peﬁfns)tuﬁrgheée@lﬁd&ﬂef@rﬁ@uld be of greater
threat to public teflth thinehe \nitat éttark or eadidestivithontthappreopria astessgentid isawitih @@ esédypopulation. Alternatively, the

vaccine, antibioBidRdr drdyimey bETR rarEbarpRany @didgirtiol e@@semﬁua@ﬁoﬁlwl{eﬁbtﬁ|déé%bl3—t@ﬂtaké’hﬂﬁtal use of available
quantities. Thu% § set Jﬂ;ﬁe skm?pto@ﬁl mo‘icgorsg:%%e SFEhiRE %g@?én&r}l tr%% oéhﬁé %%Iahﬁggo{lﬂﬁnﬁsures in the above-

erature? Can we use any hese new
me"t'oneds't”aﬁ?‘}ftvvar e? 11) Are there subgr oups in the adenovirus
negati ve sick popul ati on? The adenovirus negative sick
Alternative meti@sabtl plftotm® far detexton br@andtibiond] @erkaiell t 1 pl € agents. Can

In th@%b\g-%hgoﬁedfaﬂfcatlgng lt il R Gecls O Rhedsie SBJE,} ﬁ% Aat t@nséﬁnﬁmal%&e@s‘nﬂ%@re Qﬁ(d and cost-

effective manner P ?n fthg rUSé C@A@g{oeﬁ@e&hus §T hnF%nsgyﬂ%A mlgea éa]y is ﬁ\thcgtg“éﬁcov ry,}ool tgt teaches the
distillation of thq_rgpft mgwg&‘ul traris@ptppqql@arfeusn@quughﬁgcerquvachfesuc@ asseodeningite ¢l samele apridarget preparation with
small initial amdurisabHRNG enely allom the igh Spsitf BNA migrodréyé bela drdciaiingestic plpifaisibag [FeisP beird 6 biomarker
discovery platfo¥DORE BlafrbrAskidk fidnig: pdrfiel phela!ﬁgr%@éf AL RBsi0n HcRde Shey anJ MPES (B9 bufdse methods are

technically chal@f Hé"@lP%%Q\ 8\9](1%th¥( tnmg f ah t%NAt Igc k\a/ 65‘ rrc!ellait/eln ongs at ve leevels Thu MPSS might be
ene at-are bio Py equal

“Sedtoconf"mler‘“i”“ﬂS?’ﬁF"@%ag‘?yi‘)n |n the cohort’) V\hat genes show m)re
vari ation anong indi vidual s than background vari ation?

Definition of sutkémyendeSwitkitt@hed” Mor e t han normal variation in i mune
The ﬁrﬁ lst@'in@rg regﬁﬁﬁ@an al@rn&tl@%latﬁﬁrh%v& 2 stm\%% M oftth¥ Rnter & ﬁ)ecliﬂmhéaﬁlonal markers

that are requuredl_tﬁf lﬁ)ma?e a%l hspepﬁ‘.aﬁtége Ipf élgsrslfgﬁlgné vyth & ai%alm%o%%@)hoggrort 4}1%? J‘ sg%ea%oftﬂeraﬁxpressmn

varlatlon in expression correlate with variations in
DNA sequences? 18) Is theré®a clustering of gene

| ocati ons on the chronosones for genes that differ
among phenotypes? 19) Is there a high occurrence of
certaln pronDter sequences for the genes that changed9

~ N\ o, . Y a1 L,
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27) Can one conme up with a statistical nodel determ ne
differential gene expression at the per cell level for
wgrowps1amet h differing CBC? 28) Wat are the gemﬂrszoos/040196

using mlcroarray%ﬁ%)%{gjl'ug;[g%ﬁ\& mg\gﬁl_fiés ‘se\r%*%? %PrdéegFj {s:lenptés% %f?oegrle sganée%@\!é\ or eizﬂ\ og%oh lg) egtgjes e.g. single-
stranded 70- merﬁﬁt}; Affymetrix gane exRysHon Pigjoapss ggpg@&knw@ pengg wigha Finﬁ)lrf:ﬁIOﬁ @ atfepghten 25-mer probe pairs across
the wherein one gidhe pajy anynersof a parfepr@nugrogmagt to Berpeictqd peRa/deqpense abd theethedib a reismatch, comprised of the
same sequence @ﬁfetts@)brﬂer DERHRR nlidde Mun{b@%Esntlonﬂ@aeot@qé‘cﬁlpl&@r‘tm@ betWAAQ b4 REbrobe and its

target transcnptl&ng mg %}/?sgvel\%}; ﬁﬁ”gﬁ% @rem g‘sﬁg rg%& (Wé’lggol@pucl?ohote Qn dNA ?robgs? ann%e it is critical to

ecogizehl o P HBRE Poeph e Wrsmﬁ"ﬁ}ga%%e epideeregEntia Rt i e v

varies with not oqjl\@gprg adtivgtiogygnd @gcuglord)gl\algj We ayan srhce eefidtion densndindra exashrbyslolebict) eonditions.
AlthotlghE500§ $oftwa@ BiblexiBesdnDdr *abstrb €allfddd PRidwerbripiSditied MRS saaRACEIBAERY 6h an algorihm

which con&derst ;;rcl'ﬂe ;gﬂﬂ(ﬁ@ty Erc!ﬂléstac&m'?evfﬁ rnj,a 'pr&@ en\fa{hé g’%ﬁe s&m&n Fflé)rg*sﬁt CE gde convoluted into individual

probe pair mtens?lesplrha ?tanatg value {th ﬁ% %vatglt?egolf eaﬁ]ﬁ) 8be éeéﬁtg ﬁ/%?p\%ﬁgrbqﬁrregetqﬁlegﬁ are r%g@eﬂugh confidence
sequenc dentpgigap 2 B SBT3t el 25 G BSCEBOT ETFROY b ot oret lent s, A
cDNA probe for gfnlidesghvytne provivawitid ke Intingly ihcapalgeef rhakiig lchYya dfsdrinichtion il tHe Cdier gEote array should show
intermediate levd) H%qd@ﬁ@&@ﬁnﬁ%%t willd reqlR@aRd: hyﬁ}ﬁzatlo(x étnnﬁen *rMQ(Eo‘H? knd errgr%b@n atranscriptional sequence

determined fromgmi( grgc\;t%l% ?%Qlde%b rgerpxﬁtu!? Ee?nterm@a?%o%lgh lna{:cur%cle hi's woul have

I'shment of basel I ne
gene expression proflles across defined denographic
Reduction of subsegisoee eettpibns, Such basel i ne nmeasurenents woul d have
In a riahngrRimi4B thi€dedcibedth t@R4R MéntiBhffor keddihd ABRABeAK fuldéqfich @ GRRERFred to make

classifications, tr@ ﬁJmY)@@ Ehbﬁﬁé\@eé withih %@%ngth%g}lg seEuQn% s?hg/ agrﬁo\é %‘egeg fgﬁg in C%ELHCBHOI’\ irrespective of

tion

whether the Aﬁy@% Pg(%gggﬁel Pt@eﬁ }%T fpll%&ﬁl gene; ':1s Peﬂ% PrFsgrtI 8rdab$ H {nﬁ\g mEmeé ﬁgﬁaésﬁ%?tlon problem will
be reduced to a gemf;qqf Nef? -y pupseqpgpes lpayupgﬁ)@gg@entalfy@qufie@)q}s;pnﬁpgce prLigtiens insjead oéfy&lrjpwwlggne gpquences
which will be cortpgsedhe@isbagades NHighEpraghSotacielly Bpresetit OmeinEya h adundéreex i NS wherein a
variety of immune disorders were reported (53, 54)
A,temanveassa}y\gest pout the identification of a specific etiology. In
sg onse to Gulf War Illness, the Departnent of
The A@@P@?%@Cmp@. PRtomPesn BYPPAICPITISHE tap dispReengbnOrERyidR PregRpion fgnagstingesearch, and
possibly for clinide dlagnestivmin stmatic@okatdvs dnéi@hord iays focaadslit@qtiedr pg @Ry acl)we\herﬁdn)t dplications, including
infectious dlagndaﬂdﬁm te Qﬁé’cﬁdcﬁllﬁﬁle ée'béam\th%ﬁ\@l e §ssa9J wﬂl%@@#&%@ﬂﬁsﬁveﬁlfhou@a Ive

In seve;bl vé/ry epfn}era%e e%%ra(gg éfg’% ]ma%on 8I|Farnr%d frorrﬁw%% gterﬁme qe P]etCt&p% e{per gxer%tsgmll be used produce a

greatly reduced fg%r@gkprﬁt@at et Eeageg Feridy 4 appferfatiye forme thats erimgeordpesesed qn@:snmpllcny In one very
preferable embo@bentnaeduded sataigee éxprésian@ mwa‘kersﬁise@uzem egrstanstigio 3R [RTOER) dittout requiring isolation of

total RNA, An e%&ﬂ'ﬁ:f tﬁs Ao RROM %m%mrg/{uﬁ@tr@ FCells! ﬁfsgﬁamkn' \Wah AGPRIER Mllf L8 directy from cell

lysates followmgpg mﬂuée i ‘E?n%%@ﬁhe é g ﬁ,&pgﬁ %{ %eef{ f?r ﬁ%@ ésg%l éu@ 5%&&%{*9 B@wt be applied to whole blood
lysates or to Iysaéey(ff @pq&ﬁlglqell t@gsrﬂlat@ie Beaqrqteé favil) who}g'glﬁqd PYceanol agpnber 6f ngtpog@%@n%en@fthqt@rr fluorescence-
activated cell soltdg (FaCh), divp@eden cgoraryckeidinseases wiltis ugrotisagitnt Bidanagaat2i 00 br therey!

The c@kﬁdﬂnd@t@froh\%@ SlepbrQibns B AGNHHESN @fanalyz@crb@é@dy AGYal SR AHE Ral-ime PCR techniques

{e.g. TagMan, ol I@g %&é?c Bngrp nster ( ﬁl%@ techm?ue r)\olegu%pozedcong Iet %Hr! Iaargtr?# nUr%erg l%lnod’Nﬁ mlcrLalrrays having a

much smaller przbmgtent tﬁ&tﬁ%@l%g@qg@e Agwatn&q%rfe%l&gqygem tqatﬁfopnghzﬁdrm saeteglanqqu@l@lg
microarrays useq f 8yis purpode sautrtgetsectyd fioeniergs nfmer of Riti@edvetiberd irck preyiqug daniew [58). f r om
In a higRLbfef@ed EMbERef,itHe MoiulNRSticed rb@ikd to iforkR ks of thé 1B Bulsdriekl b would be greatly reduced

relative to that re%ﬁérmga(pem% d%rtb&qn% brgsler{l Mverﬂtﬂd t OX i colo gy nd ( 3 t5|) Lit

ThereaaWo arpag a%/l gt éeghnl8LFJJ %ﬁ%g ?nilne 83‘?‘3{9%{?““% lB%{tl Cérgamt)hﬁ g NAaYas f RNA to microgram
amounts. One igfjom Apaliayhich uperigitstirosysiel ampldipstion Rieiocad j This Hrotpeol hagispllldobies the in vitro transcription step to
obtain more cRNA@Sdnetd. Dizelrsh) éls @duld also infAsa-te Wbt tirt: cEI@GINO0 S hei pratbbd for amplifying nanograms

of RNAina rela@és‘ﬁ@t%rﬁémlab)@ﬂom@baﬁdﬁﬂsﬁhoﬁdh ﬁgteéﬂng?quﬁla; nbl@éégé}teﬁs&ely%% oPEERymetrix system, it holds
much promise arg s c&‘x%%p@%e? % th% L}ggnt ug/%po% %%&% Sc%% he es onér a few drgms 8 (I;%)glg ililelgc%d tcp i d)late nanograms of RNA.

Adtonl el SR G T4G5E R SOBTCMEE P FBEFIBE CerebAe- P o Weie sabye o s
and for transportgtioreand stoces, ftlevsd tp RivsIRiomyhentneedeg] USi ve. At | east one pri or

study has shown that peripheral blood |eukocytes

obt ai ned 27 WD 2007/01141% PCT/ US2005/ 040196 usi ng

FAAgefe' kits has yl el ded"evi dence df the

ufility' bf' obtai ning cDNA microarray baseline (i.e,

heal t hy) expression signatures (Whitney et al 2003)
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Thus, there is a critical need to devel op nethods for
di scovery of unique gene expression patterns for
woani7aussiki me points within the above menti oNedT/US2005/040196

Altérr%t‘\/%btﬁ%e rﬁ‘c’ﬂ’i‘n‘a@el p%tal{leh gem&v%%@?rﬁnge éﬁene&ﬁgg e¥penmen aoulg ge used %?ducx assays that probe for the

erre

polypeptides thabqreéodg%}qmﬂ@ ﬁamcnp@onaérgaé(gy@te@pg gyér@ G@pph@@ pilsle @egcrgp @ggag; i Thage polypeptides could be
detected in bloogDt fnicdl §BteABngARB S cofised [ risodias (FP) ineewBLt DICA pelbeal@ BYOB s Spearthbiry methods that
measure relativdMoRFBMENGs. Of 1 nfectious disease would find utility in

a variety of applications where the information is of

sufficient quality to provide decision-quality
As part of an ovgrahbusipessgiodebn . For exanpl e, individuals who are at risk

Howevdr,d is & teasraib@bthedsf thetEgidenit Pudiresk SurgailantedEQStpegrancapd s pedent D ventiorfthatii only

economical metfoMP 44t twiddySpkey FoSraild pdirBRMulveilBHbe AR cAPen@BnmbIEIh SR8V paralel with assays

that have Valldlt)! ll'l ﬂlnepgNg ﬁghtcfowalit&%hnIEa?Jgpn% s%lrcl)nhrrxn J ﬁ(ﬂén%ﬁfﬁa@ls W‘e b JelmﬁuF%le dl??nﬁstlc ?fsay for a common

pathogen, an unﬁemgstage %}Hﬂwle%)?na?uNegl?nge%n‘rl]ll?oﬁ)tbgpeg7 Cl”bCPI n%?atlma @d \yllBlﬁtae vpdﬁl a%pted Because {t may
not always be pds{ibjedptifentify thesspaciipesayppspf an infection thtwab pathesen gengreic rpdsers (elg- kpiag ROR otntigesarrays), there
remains a criticalledd to@@drin@ Rite@dtivedmaAGH' frédf theladsDRaBolldutidatEhhardotet citrs tigebsadtiology and guide the

clinician in the p@ﬁeﬁhaﬁa@%nt Xmglﬁf&wn %@reﬁgémn rﬁonQnggi?tﬁb‘Jg%b of 98 po@ﬁﬁﬁﬂeﬂhtlmar‘y Qc,rﬂr%logy that could

provide hundredg% notivot{s%lds 0} sucg ?norpa H(fr wevebg org fgr H&e exts%lfloggaéeg%lgye%egsg assaygo move%eyond scientific
curiosity and intg g rqal@mclﬁ@al diapnastics Geignifigap tveiie W%e&@rﬁeg gukle demwst%@qﬁihﬁ@rtc@ﬁx’s appfigable to routine
clinical diagnostigs Henddeihare @ crikcal nddyto ilematbp databaged of bdsedite (nbrasl) henaegeye etpregien lyerendiduoderstand the
nature of perturtRksBhuREH) vaouS kel inGdiBR b pABRABLHIR L O ant hrax cause
IIness and death, there were another 1,500 morrled
" persons who were candi dates for prop hylac

The abg/amtteﬁ Id§'frli)tlgﬁ0f t@rlpveat'on pémltiqs Binage| ae%oroce?smf rgaklrfqa%g\g it eg@dwptdnyﬁeévéskllled in this art
is enabled to maib@e@dms@wg@w,ghls@mablmrg pring ndiged I p@h@rfcrihe sub;qc&q@tteanggq@ppeqqqidlaubee en

As usell 4b6vE) Gk BrLLS"sdeCledGom tHeFBIPlcFHONNg v fohdse) fromN st Bk indifide MIRKird3 ofdX specified materials.

Where la Eu Erl lmrt & E%g k Qéted ﬁe‘r:eﬁn ti%@ndpa?hg Qrgmcﬁﬁd tAﬂ@ al@m eﬂd sﬁgre{ﬁgﬁg \Mtgrna n@rﬁencal limit or

vacc:| ne, antl bl Otl c, or dr ug carries
range are specilgglly "éf@ %?f?%i@gtg W?“F"s"w adverse reaction in 1
The abgyg ﬁescgﬁioné\p@qegyed @gﬁblwprgog %ggd inthg @Ho rfake@ndwgﬁé Hyeaiipn. a4¢if freyippd in the context of a
particular applicatiorLshdds ted@ire@énts QradastnedificaBs t he peefetred brabodnaind viillde riepgil brbdrentttd igse skilled in the art, and

the generic prin§ié@defint hEréuﬁJ\ay @taﬁpﬂgik ot RF enBRimbnE 81 bipphhibnb At dEp@rﬁlg ARG QA ahBrboBe of the
invention. Thus%ji:’%mven? on %s no¥ mtended {o%)ehlmlteWo ﬁwe emgodI% nts %X\R]O%ﬁsqo bg Qcpo%ed%e ggegt' scomonsnstent with the

principles and fggiares digcloggd pryein- suppl y and a tr| agi ng of exposed
Havingigenetally desbthad tiis inniioh, d futther uinirejdntling cad babteinibily esfetense toreekain speeiic Pxereples, which are

provided herein ébSiRrpddds oNsBdtidn3M Hd ardhik@Rbded td B SmitinglUAILES otheisEefdkifie® f

pre-synptomatic indicators could be of critical

i nportance in the appropriate application of

count ernmeasures in the above- nentioned situations, 35

Al ternative nmethods and BMYPESrns for detection of
oveview transcriptional markers In the above-nentioned

lnfor%@énéeﬁéﬁtBhsg KNRtary ﬂraﬁnee\é\’(Bws (?r%roﬁlﬁ GoRRo3 B0l and/ P nBRRSHEY Blood RREGtor ahdRNA isolation
was performed %s S%tﬁe Paxg?n? géoé)%n@\@ éysﬁ%{ﬁﬁgnalyt% rT%ch C{Jrﬁlgfst o% an evacuama &Feﬁﬁ%%eﬁjfor%l%g collection and a

processing kit (X &ip f@féf?'?“ﬁ‘y’f totaﬁ%{\{ﬁgom vthﬁq;plopﬁ ﬁh Tlaéﬂ%qd BW\ Wpllﬁap @Pe@%‘ Iar}d g&erropaéed o HG-U133A
(A) and HG-U133B 1 Bemciint fom hffyditris.C T &iynetrik @apdChip feddm heawmred reignifitahi@ubset of the transcriptome. In

design, it mcorp@latéta bid o@g%du@e@hd@rfucr&at'fh@ mBARSdureARA Rt dradhy tddEt@NEBEdH ErMR la@&lﬁnphfled from RNA
populations. N{rgwashes \?ere alAlJo ﬁnoos%{‘gﬂ get{ nﬁi‘r%ﬁ%ﬁl Sf ao@xgb{rfff‘sr}l%g“g‘n 'via &H&e@nqﬁél t(rcnpleRt enin 9

e an arget preparation wt
initial armunts of RNA may all ow the high denS| ty DNA
Example 1: Senplecafiantiar ray t 0o be a direct diagnostic platforminstead
Lack@hid AB ForpBaye (2€8) R gan@ntddio, g Erasidi@ locatk of BisB KidanSTFaytingddr afekraiie 1the United States Air

Force. More thg55‘®5 BaQi Nﬂlﬁafy Qr@nﬁ@s @l\ﬁ E urlaér&ta ti Meeﬂ%ﬁ%lcclu@e nﬁ?ffgz&{@@l& St hégg BMTs are organized
into flights of 50%2 guﬁ/ou é R%tl creaz %ee? @%tﬁ’ﬂ ’n 81%"513 Fuferg H ﬁ‘fh ﬁ%ﬂ%ﬁalﬁgﬁh or SlStnI'tﬂI% rvﬂﬁ\ﬁn (ﬁh there is

oV
the exact number of an RNA nol ecul e per cell, even the
ones at very low levels. Thus, MPSS m ght be wused to
confirmresults from m croai’Prays Definition of
subsequences within "penes" 45 The first step in the
reduction to an alternative platforminvol ves a

st atlstl cal reduct| on of the nunber of speC|f| c

o o 1. i a o, .
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15 Reduction of subsequence content |In a manner
simlar to that described in the present invention for
woedwming2t he nunber of full sequence genes reguTUsA05040196
, make. . ¢l | ficati.r he nunber of subsequences. .
m(‘trelased Con'ta.c[thﬁ% tﬂcltorllcgatﬁ‘%@f? l%r lﬁh%@%ﬁ eac%vg«?%an% mélﬁpéal}‘@ S Ceirﬁ gr%ugeéj ér:f% ﬁgﬁ{/&m% |w§C0h reﬂcT;é in the same dormitory
buiding, subdividegipipofmg ey indivigual fidle i n "¢l assi fication, irrespective of
BMTastnéng bhd4FB prid@weAﬁnfoyln@pr]séni)(o PETDS: istodf stuyyaPralay 1eb@fiirtinirfy,i appahximdpl 15 milliliters of blood

were drawn fronfesth BMTIin@RGtahd 5 Pe@MELibedSer BRJat Blotocd FoREBIN baseME geneIPREIAA profiles! BMTs who

' T | A | r
presented dunngttrta]rln g (V:Vlgg %{ﬂ%ratgre Bsfz(?S gr 19@%2#1? Hﬁ}s@%&%%@%@% \93% Lclgﬂggntw f(!r 13 naZaRMaﬁ Gnd Paxgene blood

r ) eguences havin
row. A1 Pogei s it Ly PP Tt L AT U (021 T A BT Rl 1 e
Research Laborapfy (NRU|within|7 éaygfer procgsintie Nasbepsherists serford bcstandaiil prdtocdhesingcfsmghroimslesaline to lavage
the nasopharynx@fih cSletths & GblRE & S st phithineO Nasirivagindiuentas staded btu@ kot 424 Birrs o S Bliquoted and

stored at -20°C Y shifpBANGE wilh 7 BRWNGRAGE- Al ternative assay design The

Al Bl\ﬁglgnyrearr\rfvt%rﬁ % sléa;rgdaﬁgeg gugslt}gg a&ecaé?itgllprg‘stg&%c@n@é pge\éeintgi)%( Svpt@@gs? )érﬁ gt'fc!llo%-rt};t). Questions
posed to BMTs ir&Hdgﬁ@;@‘rgtiop Hstoryeage@'g% @srt]r’nealdﬁgexerc'gglas‘bi@j% mqgipest}on faksp. stpgkingrhisteryg pbserved subjective
symptoms, and leh r&gpat f epproririate). St ti¢ domes! sdbjacie syaibtdm weBed @rrd @oniired A1 soee thebatysus congestion,
cough (productivé & ﬁon@rodﬁ@@#k\kn &ﬁ_ﬁ%; rguseal voHIIRY, didRhe@ HARKR! bS) acheS IR Wd3E, headd®RéE] Yain wideep breath, and
rash. All data w% delin%@z,ttr&ng F&fm uéinia ?Jrs%%!id@rgﬁc%q!m%m%%st. i ous diagnostics, will
e nore crjtical ti me-dependent. ldeally, these _

The pigsedt ypalorggoyept t"B‘\’ée”HE?’/‘F Q?Per‘?ﬁ’é?sslo’?f’a%ﬁ/‘?i deyelongjppasic Mifap TaipgsdgM]) populations as
they were natura\l;y@*p%edm respiigioradsinesene b evbkeqyenitytdeyelopedidiecade difricsrthaiet vieeh tiainigb eedod €l to 50% of BMTs
experience uppef résplatry A€ InfctiG QURY Bing (e 4aliof (thbse @K RTvdTBM URS syibidms. ADRoxih@ey@0-80% of

febrile respiratorms%geti'&iﬁe t@adeng{rtﬁ @Eel4_y Otﬁe%g%ﬁeﬁghﬁcg&e a_%fgni[%{ nlﬁm@rﬁy%f d{s%%ﬁnclﬁgﬁreﬂo@occus pyogenes,

, neasyred rapidly I alternative tornat

Chiamydla preuricpige, ‘r’f’?"f@sa’a ’f”g Orﬁgfwgg‘%@gﬂemﬁﬂsd simplicity. In one very

BMTwi@pi@pta@?d@es@mi thed qulf traifingPEHINERRreestin qgge p@@ﬁé the BMT population offers a unique
opportunity to ev@lue}p baBSespradsipn prefiedresniBig o patiagah araect aldlipr infeetiureti tix@bsence of confounding
extemallenvironrheht@ &g, | Pt i on PCR (RT/PCR) wi thout requiring isolation

. In thetﬂ t é ’%ﬂ%ﬁ%’%k?%ﬁ?’ﬁ&c‘% a%@ﬁrc?éu_rg%og_b%?raq ﬁ%\u%ge%%tﬂ%rdm%}gpﬂmved protocol

was mplemente%ﬁnsd\rﬁgcomn;lw b%lwprfeﬁl qy @%lta?k@}q 37C’§iTr@i@'r@lV\/’ng, opmanper Rthg Base Commander. The present
inventors impleeryed art egpsrimprte] thagahioragypaingrhate biaad eressipriiea framdaur cgtggbries of HEs:

1. HeitBA@EME), bypassing the need for nRNA isolation. Such a

2. FetrE R GHRes TR MendfRs @B@Jea( L,to whol e bl ood |ysates or

| ysat e pecific ce types that are separated
3'FR¢“8'8%¥‘{SR??BTSZA‘%I’@§d by any of a nunber of methods,
4. pos-itAddrd piviguats esppverep Fomgdsnavigiinfectipr) igd? @a@ence- acti vat ed cel |
sorting (FACS), or by other flow cytonetry techni ques,

IndividblEddre Rl & Reatth1Bhe MR in@bek § BB ALhikgGMhadRl RBABY ¥Afdhs RhORor 4 weeks.
Individuals with %rewse% E&g&g&cﬁl ﬁ@gw@o%i%e%%gﬁ éuﬁsgﬁl% tée?&?s&%%pg%jpﬂqmﬁ%rcﬁ}%g aﬁcgqtlsi)egsgnses. All BMTs were
consented and upﬁgrwﬂg)}ogd d@\g fo ppéem}iné%?pe_ sXArepRion files. f\l@@Mﬁiwem:é@inistegg a {t@qaai_zed questionnaire to
determine the tyPEaigplefeniing spwplofd apdirese end dustioi feymgiyms Tihgsiaa éxerinatol-4RECBplete biood counts were
recorded. BMTstwRGB Heﬂekdﬁ@. to lﬁ%'ar%é%v?al’ illn&@@?eﬁ@iﬁmta@ESﬁy/PbR/@ﬁureiu@eriv}neﬂtra%ieiuent biood draw and
nasal wash 14 2PA~A§£%F i i Fﬂ%r&ﬁ@\o@% eaB%g%%me(ﬂéofsﬁe%A@P%r %?\r Is)%f% ti nea[ the time of the

robe content than _ _ % ~
follow-up blood %gnPeC aagwovrtﬁ arg cug%r)ag? @lrrﬁswrﬂogztwruFeé ol fﬁ”‘?”]’ﬁd Er@asalfuﬁpes.s%%rélWreg%s were entered
on the study, inckidingr g hpaitly BAJTs.(WETly blooditiare expiessiproveefilingday 43, 000meh obrey and dnénseaqing rapesd @RFs) was
performed on PAE@bH bdodIRRA iediee Goin@xtynfelix0UT338B thid6eBe DarHEB BMTG fs 2v@ifalid wl\s following breakdown:

healthy (n=38), f&ﬁéﬁtﬁoht?é;eﬁi)vijuﬂnfé%tiop(ﬁ-—QM,ife@ﬁib%vitr%\féﬁsvh/ug ﬁfggtio(l gﬁ%gt rmiAeE‘by@ulim (_Q—J?J),Xnd those who

recovered from agereng/{rug %s?ﬂc% %%ﬁ@a@@e&s{ﬂ%&& ilnﬂié pe?rg}ﬁcggl;egeg@% gm];)\rbeg%egsgog '8‘{‘7@'9%'8{3? og>=h.§ fold-change of
the ower 90% oqgfgngernte(val poaR@REpS Sheeq thpk 715 gsnes effet befuen oely ghckiabilps @)% pean flse discovery rate
(FDR); 203 genegdifjorcbptvaaneadlty adiesoerddiot@ d% FDR Oyeng prrese@ntin lhel’audtﬁdfm_toﬂ aBdieening Bpid assay for
adenovirus has ehBRA iRreRERNEIMEM oBHRPAL- Bidtts brd WiPdnable QG HAESpe@bAthd NS aRMRd4- groups.

the market currently. Both can anplify from nanograns

mount. of RNA to m crogram anmpounts. One is from

Example 2: Samgig.H rix which supports its two-cycle anplification
protocol. This protocol basically doubles the in vitro
transcription step to obtdin nore cRNA products. O
course, this would al so increase the workl oad and t he
time considerably. A new protocol for anplifying
nanograns of RNA in a relative short tinme is

. Al oL 1 - M T - T
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remains a critical need to determne alternative
"bi omarkers' fromthe host that woul d elucidate the
woher7aaigae of the di sease etiology and gui de tReT/US2005/040196
watenais ana vhah 1 €1 @n i n the proper management of the |nf ection.
essi on nonitori % i s thought of as
PAXISJBe hinad ‘i°§f’t|°9/ Blog\Wasy Cﬂlﬁqeﬂ)'ﬁ‘gtf‘ef X herp Yol ERes foppping te@tm\a&xfacturers directions (60). For
the experiment @ﬁc(r,bgq ioFéourlh U ivelye @ g ubesfwemn evtiectddfiempseparebs. Tohdn, e tubdy were split into two groups of six for the two

conditions. Sub'éeﬁieﬂﬂﬁlﬂﬁk@ﬁ Silrs.of tl}tﬁk\h@i}kﬁbé poolddif oR&bRIugh IR for @B rocessing. This resulted i three replicates in
each condiion. EXPr €Ssi on- based bi o-def ense assays to nove beyond

e L T L A 52
total RNA lsolat@@hf@eggq g-z¢°e foutBhig‘f befoqq érthgnpiogsesingy Fes ol §N/aigslaton. welblipwed thedPAX kit handbook (33), but
with modification’s @it fight @eflet ©oimbtib aG@protechbsa g ifcaiBént. CBse pditiedwer@ problelnaie. @o for tight pellets, we increased the
proteinase K ad§eki fr&n'4@}§% 80‘]‘1@%% AOmE@MEhpRBhd %@55%@[&1 iRE trof A 16 30 in. After spinning the samples,

if a tight pellet st(llglgnoﬁa rP zhen d«llé ?ﬁ&ed ﬂee sra]n?e\ples m&[aa%a%gi '55(‘;)(€I for arB)Mt% 15 %n gnq %llowed byaperltanfugahon The optional on-

column DNase Q}gés'llqn @ﬂgon?dé\y@ PAX kéfﬁlaibtgkt wgbr@tscarw oub ahuh 8%1@1&]suierﬁqn@ etfhls Bt wonﬁﬂé{ give accurate
quantification dug tp@MAecomamingtibretawesk $ie PED/EBP ia@mayarficatelniger comarénarntsi &mproymately4 itleéige 8yl eluted RNA

was needed to dFBINMQBsorRRtE orRfeQRRSS AfiqudERkE MBiPed RNEMMISIE-C BH 1 5for SbiEddings. N at
In- so‘ffmy Dﬂgg (ﬁ%ﬂlorﬁ %hblséq\%ql LQOIUEKJH DRas iaﬂjeglment%g cérrﬁd o%ﬂl?rrglthg gNAtereTﬂm&ﬂrﬁblon Briefly, for

each sample eiu&glnm UH%JRP leer fveﬁ%gr? ngé E[%fez@? ng‘a Wsed(? OWF i g%\é%w&geﬂon at 37°C for 20 min.
Afterwards, 7 yl ¢f| Di#spyigactivatien regase pas a@@v@ubat@dﬁ@oorﬁ tempgesire for2¢nin| aagepus dowf te eafiat thepeads that were in

the inactivation @#gent] [TheGrexRs RN tHa Gup@fatant was pifems efwitibut @srption ﬁﬁaibelteth& aliqudk @ each RNA sample was
run on the bloar{al%lfo%l%hﬂ@haﬁtaﬁd Q€ Pealfeminle S peC i f i ed rmt erials. Were a

Polyrlﬁ{gg B?Iag?n Af%r Dmase treat[nirll{ &alga% A:ngles were ﬁ)oq% mRﬁl\ wels lscbalgegusb% the Oli ggotexTM mRNA kit

ues

(Qiagen). The RENA s gluteg '"ﬁQPh*B‘?‘%‘ ¢eEBbiiei t or  range are specifically
Sampla@haabeitbn.cext, the saepigs weranbricdniyatevwiaethanel precitation. Fiteash Hi seeple, we added 1 i glycogen

(5 mg/ml) (AmbRi§ SS MU HIm beSatd 5@ DS 108K etlal cﬁl@@@LZ@"C arhPedcMlbs Bdsbaled £0d0°C Bemight. The

next day, the sa‘nﬁe% ﬁg sﬁ;untd&l{\ W1 8?&1% fo%%qmnt ﬂwg elleﬂr?/ ?%the&m e wfﬂwrw’/p ettﬁnoﬂﬁllgty alt Q§g air-dried; and

art| application an
resuspended in 1%‘11?“?@?‘?@?%”%@ AP ous rmdl fications to the preferr ed
Gengratiomad FRE il sibspdupnt steprewere expefioft gs despribraindia Bene(hintekpepasion apRbisik hagyg! (6). Ten
microliters of edcH barkipld @erésdd in tha frdl strad BENA g@tHESE baGtio) ITénimiolRets@puritka BdubtastanteesDBA Were used for

synthesis of bloﬂﬁ%ﬂ&] R pFP&Jg%eﬁtgmrt R'brfaianﬁ nd@é@@memﬁé’r‘fgrﬁe&d AR el @NS

Meaf%wérﬁstoin gﬁblgzﬁw&% Qge rpﬁrogter frﬂrql%%?nﬁ) poﬁ Dﬁa§e6}ﬂa9 RN?Ai purﬁ ed dcajt)l%s‘iringed BDNA purified CRNA
diluted 1:10, anp fragrentesigRNAgvag pgon @mlyww e nigpeplkeescribpgip the RNABRYO ipgo Assay (Agilent Technologies)
(61). The usaga@ hetioah@ighertvbs@nangockasik! cisB@ipesiCares ihg thegetmavik adsarbpeewere flowed through microfluidic
channels of a chtidg&) hds Fél:ll (%@ﬁbmsaifnﬁe@gabg RbaubhLE LM her ei n. Havi ng

RealqlmccaI EJRQ(F g%ugl gene Cfgach realqlm J&Efeaclh %gd’]%’): !Sm 1n?h%edf 19 § ﬁ st(r BR greer{ PCR master mix

o certaln .
vt s LG GO @ 5178 1080 457 SR Lo GfA o
(10 uM), 105 pEErafprom et aptbmpiale frangdtat RNA oroPNAGaWIPlys, Tha reektionsrvere peevied obtntihe GbtstiBidrad) with cycling
settings of 95°dEirk 457013t 4, BBEC 30 8 laRSBC Bts BE ¥YbIS RolGHRR inditihgRGhve akaleRdloE=R°C hold. The completed
reactions were %{F?foeo %eﬁe@d}om fg{s med consent ed Basic MIlitary Trai nees

Rev feéraa Rt Féf@{%kl %JFIIXI 5d onat ru]g grgc?cggeveg)ﬁ%ét\?%]g@s%gfa#% va%%gnec‘? dut using the
SuperScript™ Rirst Biragy stniesis Feisiye REPOBKIGBEORNe T8gRotodas ( Pr eAnal yti X) ,

statislvai@ily S0 BtSti/léﬁ/t(S\S oftitua)Roftevanat Lad] @derbrv benofpBrAvétrit MerehitfeyOl test to determine
statistically sngr*i? Laﬂgﬁereﬁc@J blet@éér'{ 66130 G ehosPeonc B BHERSE0NG atkdrancd, EAMStrKibrs Yia iftd@fktion of fluorescence

profiles, relatlvei ag\guln%%f !:oglglnﬁﬁlﬁg l%g w?ll\resﬁll}lA*cle R qu%ﬁgba r| os%rpalg&% dépea %aflos -gouﬁe s{rancgd cDNA yields,

purified cRNA yiglqs. a4¢:2604488 r3tiss of Eup{yd cgwd A ﬁ@ueﬂ[ @sg gar(ogﬂuawé% FOﬁ%derfdrthmcally significant.
Affyrdtrf Winngstray iSote 5.0TIVES 54 (F2)waedsediokge@aive it petripd ingltdng meise(Rend ervindisator of variation in
pixel intensitiesPavedg@adidrdufapuodie rBtbHRR Rdicat® bt vdriih of inteRdNiSsGbubaar dpEpercenireseh €8, 4 Mdicator of the

number of genés%etect%hg gci Jé;% %E g??ﬂalsaan @ s;# 9 H&r&&érﬁo?ﬁl\{AQQﬁ@loﬁ rlﬁ@;{l agsz\ivaé tged to assess

ograp et ect
CRNA targets anpl i f| ed from RNA 40 popul ati ons. Nasal
washes were aliquot and sent for determ nation of
adenovirus infection via cifture and real -ti me PCR
Exanpl e 1: Sanple collection Lackland Air Force Base
(LAFB) in San Antonio, Texas is the |location of Basic
Mlltary Tra| n| ng for aII recrwts to the Unlted

~: o N NN N
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cough (productive or non-productive), fever, chills,
nausea, vomting, diarrhea, malaise, body aches, runny
woas®@/o1hgadache, pain w deep breath, and rashpciUS2005/040196

autocorrelé’tioﬁéi‘li?gﬁé%%téﬁr&v?wa?@*eﬁt I%E%ng\(i" alijai@m C rts gngé %E?qéan{# contrOIlep +§ sgapa%rld deviations from the

i‘catl on nu
mean. sought to deternine the gene expr essi on pat t er ns that
MAS@§& O [filespwhigh dontein@antsnsity villes df ¢aghimipbelandens @@msssirBloRE)! caioyeie ImadriéddntegChip (64, 65)
for further analy&sS In dEhHpEE-UNBK £d M 1888 aiph Yerc@ RS REhralelp dCHISIERE ki Vales of probes on multiple arrays
to calculate an &ﬁés!bg H&K Rhicid gmééthg %@ﬂ%ﬁ&%hn}fan efﬁgéxﬁ}&goq mgg( §§1 fus g HE §lggagstat|stlc output by

MAS 5.0, dChlpvg??:)Ué?dlfog*her éh'gﬁ‘ﬁs fng anp l&h?ﬂgﬁ%@gln%iquw t%? eﬁ&reé%oF |nd60ﬁs'\v/vl(]3-rwmied to JMP IN (SAS
Institute) for anaygigof vagnce-r ai ni ng and 40% of these will have fever and

URI synptons. Approxi mately 60-80% of febrile
Results respiratory disease is due to adenovirus type 4. O her

Ada;Ra@g r}:?lgﬂrf]%[\ El&?tbe fC aﬁgeswﬁh tﬁe (ﬁzne‘&pé} fsy'g&m rg&%\ ?rrc])m aq’é* tEb¥ was rsola(#ed usm alf?'e protocol

provided with thﬁwgb 'A%figtﬁcalneﬁ éefﬁzerpﬁtrb@e yle H?ﬁ 4, %;rt@@@ogisq rago vﬁé%qﬂ gistne goncerf@non was 0.06 g/l
This was not sufBfigitéor usemitnthesGempChip protsa dhistlindsenised nlingtia aig ROARMoUntED nbat ekl (6). Thus, RNA isolated

from two PAX tubés@éré otk 1dMswerChy eaRoBbREkitaEnndkeiRbensoin GluIQEERS el X hidFestitéd in dylBI@of 10.4 ug, a
260/280 ratio of%MrTnH’QogMLnﬁéhén Qb7 Qgcuf Wcﬁme@ihé’éﬁbuﬂ%r@ omr%‘?ogﬂﬁ the%ﬁe&ﬁ{p@ t&’occl

ne express
e
of DNA in the pysitigg) RWﬁedapsW@ed vigrra-iee A@ f9r ipuahdf esprBRtcauld dftsaiche epsgnce of ggodf PNA (Fig. 2A), suggesting
that the on-colufi INade dideSionmasTbtieBciettEnoligh® relfUEDNA to et MGete@ablk BYCRR. a6l thalRNA wAli trated with

DNase in solutidf of(ftgr@ardg%pmmwm&%h by | sikd Ftcﬁﬁﬁgck@)aéugggﬁmylheﬁ Pﬁésmﬂﬁa@ been digested. However,
the RNA |ntegrlt§) mag @ con(ﬁ) o%se(a \({Ltnng in solu(l)on%&as%treatr\n/\éﬁlsthus ge?erse traBscanO:hfollovLed t&ykelal timeci’CR for gapdh was

performed on thg lyiqutlovplﬁqﬁlpaﬁe@ SaPggs;: gTh@@Wd/é?detgzﬁgjol@% regggt@nswa% £C), suggesting that the

RNA was still of pbré qutyesent 25 inventors inpl emented an experi nment al
The U@Q@*gotéx@tfnﬂe@mmaﬁsibﬁ@ oW Rirnalp Ex@éﬂﬁ’en@&@ﬁnﬁﬁt&in%er B GdadsiddieRisd when using total
RNA versus m@A 8(%119\ E%Wbloo% @35&8‘53 ﬁwg‘ reﬁrurig Péllrﬁ’ calls;;?r'ulgl? L IEU %r 0 J@&?fele&nﬂ %Lre 33% for total RNA

o ) G e VS WGP DR MO 7 e, R st v
reversed-phasegpigippedbrmanseligtid-crgRiatogiagt 4P RA HRER) 66). dhersdting rseseicele waek 117 B#AS% for IP RP HPLC and
35% and 40% i QRBEVIRRAR ISinde DIfg@d tsdlBAMRNA st@wed #i2higada@ste)t preserd@iis) tir depuiaditd@doted into the
potocol,  Were identified as healthy if they were in week 0 of

e S A B Ay v
platiorm includqs gt leps¥ 3 PR juRps Rsidenon tel RN isglpfien vio erypolygng Pasaiogption P‘h"@h i;fgipon DNase digestion, mRNA
isolation, precigidti€@ $oedaicenthtidndolldwedny ftdndadiipiotrbiciom hneknahi®pensar i es. Al |l BMIs

Contyiifséh of GEARBGES f@r%nﬁmﬁs EHBE’@ NW¥RHpardd hre @ity dinrVihehsBres A RN dMBted blood

samples whoseglgp werels)ﬂ?ed af?ééf\e minim m inc dbatlone t%e ofALJurs Lt {Jm t%\ég §urey?ﬁd’ fcondmon E) and after incubation at

room temperatigidgr pifeipufs llopad @y SPW?@ ‘@PP f°b6rdéy§ @ At PP@‘ g Pnpt ons and t he

To comperethe paritycknddfiele i ofel GV foh thestyamortdidonss we pPrayned speetiomatsi apalisia efttrie G\ samples. There
was no differendd Hhe QIR rBd LBtwdah tRAG &I (RbINVEI0R 1), 3gestiRgtieat F@ pluity {B/BcBivaledifor the samples. The
yield before DNAER ¥n§tmgn‘te\ka§\‘ (m E%R)J cg dlhﬂ\é ﬁ\an‘h’&ﬂT E%Q@BW ' H’O\QJVGI‘ Ith‘s h\&%am coﬁfalpdeﬂny differential

o USSR, UL OISR B DR S L0, e
the yield was O iy highsr ieageslian Qthengy{Table fiew %Thl@)lfﬂpll%a@ﬁre 35 eereDNAGERpeipy A F eompared to O.
Therefore, we Meatired tii rdlative triv@t of BNA GRG0 @ fhe twitfegidnts Genealtine RORE T dapdirEhedifreshold crossing cycle

was lower in EEOhI red Lel ﬂaﬁé‘ﬁ"r&mf RlicRfhaelheR Wes mioe DA, TRESRMNAohsHBicaRMEE more DNA

contamination occurred ||n E%an (Jt thal th&y}eldeoER?llﬁ g a 31 é IS ! %J\Zrez \gﬁf e P :(rjf 0 (r) nrretd h g n

st udy, [ ncI ud| ng 30 heal thy BMIs. \Wol e bl ood gene

TABLE 1~ Corﬁ?érBSnﬁ%&Ee? BndRbr &y ;Jé%;@iu@l%netf?’c?’relQngg%ur}ér&gygndgt%@@to@%A i%ﬁ%dgr m PAX tube.

ene
Eac“mea”*%ﬁNW'“%%ﬁ%ﬁ’F‘B%ea‘iﬂﬁ" caf! e'}‘”‘r‘%ﬂ“t”lrisx U133A/ B chip sets. Data

from76 BMIs is avallable with the foll ow ng
breakdown: 40 healthy (n=38), febrile wthout
adenovirus infection (n=14), febrile w th adenovirus
i nfection as determ ned by %ulture (n=24), and those
who recovered from adenovirus associated febrile
illness (n=26). Initial search for genes that show
expre33|on | evel dlfferences of >= 1, 5 fold change of

N ~~n’7s7 1 o o 1. .



protei nase K added from 40 pi to 80 pl (>600 mAU/ m )

per sanple and the 55C i ncubation tine from10 mn to
wOBQoomin141Af t er spinning the sanples, 10 if a tpgimtus2005/040196
—  —peH-et—stitt—did-not form then we remxed the

Row# Descrigt@npl es, i meanpabied vahod55C f or @RuménlE@ficard Mhrdtionand  Mann-
fol | owed byngEiHes | fugation. Thesegptional (0o:, M UMyieyy
DNase di gestion nmentioned in the PAX kit handbook S
not carried out, Thus, OD neasurenents at this poi T
woul d not give accurat e quantification due to DNA
contam nation; however, the 260/280 ratio may indi cAle

1 Purity gi4 26¢/28000RNANo ita®s neecketdmdp obt adh=&¥ absorbaride gr edtdr
atio than 0.1, Al aliquots were diluted in 10 nmM Tris-Cl
pH 7.5 for OD readings. In-solution DNase digestion.
2 Conce§HR§\ﬁaCibbent lNé/DNaéen S%Léc’ltoh Dl\lasﬁ3+t0r2§gat ment63%§ugcar”0%g’
Absorout using the DNA-freeTM kit (Anbion). Briefly, for
B each sanple eluted in 80 pl BR5 buffer, we added 7
10X DNase | buffer and 1 pl DNase, fol I owed by
3 C°”°‘*ﬁ‘[ag?l‘¥‘?g and "spéibat iBBHAREY 37C B i n, 47 APEEr war §25°
integrafionpil  of DIN&Be | nacti vati on reagent was added
fluoredcGplamt ed at room tenperature for 2 mn, and spun down
to pellet the beads that were in the inactivation
¢ raafeARRI. Tgsmtageeat Sfel thasyper nat anf, 4as oo
thrshgqpcge ted off hout ot ruption of the pellet. An
f9%uot of each RNA®EHNDI e was run on the bioanal yzer
for quantification and QC neasurenents. Pol% A RNA
5 RNAQ“@%Y‘%@?’@% napltienr D@ eat mehtt2'dupl i cdt&Sanpl e
peakrtler € pool edNasand MRNA was i sol ated using the

in 100 pi total of OEB buffer. Sanple concentration.
RNA P drious tahlp}essrgimpdi difsreniedfiles octoa b @A 1zer qbdevg woplp ke tetshiaugh@iofiles for QC. Therefore, we
overlaid RNA prideiGh Rt dardieh 10 Bhses iR - sa@@s@&abﬁ@ hd RilA q@aﬁlﬂ(ﬂb 8, BeR DR @@ned, fifrescence profiles

from condition E%X Srpage%ge hlg&é th %rmles)frivég\@? IB/Q n,&fter ln%cﬁmg %Mem@klﬁmcence profiles decreased

hanol

o o g P LTS BT ST SOy PG DAL st
DNA tended to stieupp betvipe thestaaripdsestg! popksrapd asghump afeisviinesifio ¥#8% Cr Jigge chitervaiens fogpporated the yield
and DNA contardd@tiofiesdlis defeiitned 1@ bpboBdmetya®i reaitiad FER. Thabticsef twi2gSho t@08%riskdmal RIg peaks averaged

around 1.6 Tab@ lﬂ Irokiv I5 %Qeo‘%% the b%g\gyzeradtcfmatg Ee'al@igtectloﬁ&q calcxﬁa@tﬁ %bﬁ\ﬂ%nﬁiﬁg/er' nﬁnual &djubthent indicated that
the 285/16S ratte ﬂmed £y &ng ? el'ms wgs nugﬁience |{1 { éAﬂQ Q rrag betwe?n coeg tign 8 { Qable ? row 5). The shapes of the

fluorescence profflesavere sirpilar ép dtHreaippats (g ﬁ%dﬁqsbrﬁul)s su&ggﬁqd b §‘F %\H p%gHa‘g?n?ng[ngoth conditions were of
similar good quaanual (6). Ten mcroliters of each sanple were used
Sincd the RNh\ﬁerefoﬂ sl quﬁlfy foAnR o 6deiNohs S DR AR Sthr&igH 1R Bcbdu@dte makd@Bgmented labeled cRNA. We

used the bloana‘g}ercto r%n(gor d@ﬁg’ strg)nded 9[?{) I@lﬁthegg(ﬂg QAEE nﬁd &2‘\1& @R&ﬁ ‘!;E‘F@%tex‘&hﬁ Flg %ﬁ dThe

charactenstlc prpﬂt;ﬁ? Flgarle ﬁ‘gﬂ"ﬁ mgi;?tlve g{ﬁﬁceﬁ@l{eécédnf J P’f y%df @ubﬁétfafdsq,c asaOSD ug hlgher in condition E than
O (Table 2, Tow Hevditethe Pelddf purified cRiVA wepaiqunéido Hg \@() no dgidstabiediffarenqesbetweetie tyotgenditions (Table 2, row 2).
The 260/280 ratld w2 Bidilb@eskn the@RQroupt (CHi0d, ok ®r , from pre- and post-DNase

total RNA, purified double stranded cDNA, purified

CRNA diluted 1:10, and fragnented cRNA, was run on
TABLE 2 - Conpdi@nshét@annardijd & FersusS ofygality haicgdelaiity gigds b putkes dootilelsiesotied dINA dndsRNA derived from
mRNA isolated BNAA)@@Q Q. NARR + ASHAK dbReh h et calachanbagh £3) 30 (61),

he usage of the bioanal yzer vvas anal ogous to gel

Row # Desc@ge(:t rophor glsﬂ% ?0 excer& nleon ﬁ mean %orgifo an " >§\¢~lﬂvl’mnnrey U tes%

rrpl es wer wed thr anne
a cartridge, thus facf 'F“f at| ng SRl | sanpl &d€age and

1 Doublg ghiaged cBAc h - Bleaadyzar i me PER K0BiECt | GA7 09P Hggapd H-0BPNA
yieldi ncl uded: 12.5 pl 2X SYBR green PCR nmaster m x
(Applied Biosystem), 0.5 pl 5" GITGAAGGTCGGAGTCAACGG

forward prinmer (10 pM, 0,5 pl of

5' GCCAGTGGACTCCACGACGTA revéerse priner (10 pM, 10.5
pl of water, and | pi of tenplate fromtotal RNA or
cDNA sanpl es, The reactions were carried out in the
'q/cl er (Bi orad) Wi th cycllng 35 settlngs of 95C 3
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30

MAS 5.0. dChip was used for hierarchical clustering
and fol d-change determ nations, and the expression
wondizmassiner e exported to JMP IN (SAS I nstit upeX/usenos/040196

—anatysts—of—vart+ance—Results—10-Adaptatioen—of—RNA—
2 Purifiefl ¢(ROAYIRAX t ubpectrdmelry usedtwidtch t he BerdeChi p(r) 08¥stem RNA
froma PAX tube was isolated using the protocol

3 260290 bi@WAfied 6RMA Wi §pactrdntalg PAX2daiotos As dedsarosi ned by.ars
spectronetry, the vield was 4.8 pg; the 260/280 ratio

was 2.01; and the concentration was 0.06 pg/pl. This

SinceVMa 8C Mékics ssggésfed tat s@xrfiple ptﬁ[ﬁ@tiomesum@slkm we @Bidif@&iﬁk&ﬁﬂiﬁeﬁé iuthan HG-U133A chips followed
by hybridization Q{o%% 9&@1'338\%];;3 Estr\g tpé's%%rbhdgﬁg c&tkhaild, ik Ha@t&een_tsfargc?al —B(RB‘.IAW@MHH tvashing,
detection, and s of 0 ’%%mats eo' i&\?\ﬁﬂé Gehel i{@r@%r'ual (g)huS , RNA isolated from

- and SEURY SRR THBLPHE e 288% &d'%¥ol | oned by ethanol .

Afterygidi s 35etsedtte BRMARCRIOPIE 96T epiRes rppessed Inpus faglity (Figi ). Bpaisterng iths metrics were
fluctuating randothilf bvgr timeegathl AC@ekricisimwrein fjgred wehs dphed 6.I1ad- apigytocarrelati GO G EroumE(§7). Ghere was no
obvious pattern iPhe pots Alggest@EMeht R A GEIVanboRly b 76 2 1824 distriB@dnMus enblinh B betfiB bt control imits at +3

.th W . ' . "
standard dewatloi\%f%[ilﬁngpegg %uléc’a?). LAE%&%E?@% ﬁﬁ%@gﬁ@ﬁgt@ﬁ\%@a a&grtgu)d c&(er% Do I70, which was within

o e s D B MG S BT PR T8 SR S B ey o8 s Py e
3 to 5' signal ratfg tpetioth tapdh arsl setiT canterse at ~1t.2H@icapjrpg§1gt§ﬁ BheA wasgpf gogdglity and qRMfsynthesis was efficient.
Comparisons of [pekE 0 heieh (drMA MRS oM SBdRiG™S B 6hd ¥ indcateddadigniichri@terticd Thess Qd rkvaits suggested strong

confidence in th iBn%of%i&ess.PCR coul d detect the presence of gapdh DNA
2A) ,

ol S e LS B SR A s
the variation in jiegayired of t@ﬁ@i@p@@d@%w@er@vedp@ﬁg-wayH@Igs’is of g RICeRNChipyasEveq gens gpraggion indices from
HG-U133A chipsMQhidntile-nEMR Sie of bmessimlinmeis fom 6 chip§ indieatadgurt tsexoregagp mﬁceDMnM@alm digiributed. Thus,
100 genes weredaﬂ&otﬁl? {afiGkd Edfn tle gﬁ?&bT gteﬂaeé_',rﬁld E&;Bg(e%brgndiceg e tra g $ddbing 9 1d datvalue to remove

oSt a e | . Y fitted into th
Zeros Tollowed bly ?] ?Q‘Oé 8(}xlrzin§;ome?§)9 ogrgg]ﬂ&e gﬁt'go?%%rﬁ%seé tod%%\é\@i %Se?u%nﬁlygtgﬁ i uts Ip oer(li dagl\legsé lée into the
folowingmodely  eat ment ; thus, reverse transcription followed by

Yi=iverdl -~ 1GreEdPCR f or gapdh was 20 perforned on the

Whele 9 st51d i thé 1Rl R sslof iIRREstor Hiagll @, C e g agpdtibns D) \GES the 100 sampled

genes (k=1, 2,9,@? . %{ SQE \‘];rqlnle %Q&MI Qrgr bRRY ?zT‘rEeqeef‘elst(jr= Q,@ﬁfa'ﬁd Jﬂc%gﬁaé:s’gﬁarigtiﬁs Qh_e to %grder of the blood
su t th of

et S et g g i PR,
these two chipsdetested taideln WA)@%)B gampleﬁﬁﬁwerwwgﬁ (pr?y\g)rdng@b%qg Prt3 €F congigion 5 & & & for condition O,
Figure 1) and pd@és@ado@@r. WiaewddeLiSingntey rdsidubi@drsus prabibAed v shgwes norviRblion, Bbitheadsiéudls were normally
distributed (Shebifo R vIPhP P ‘-3'0.2'412 TR A ideM B ESeminkidfRY @5 tidot. ITRGe rR IS Sigdted Bthd rbdel adequately

, si.gnifyi nunber .of nes. de d, were 33%for
cures o g8 e SRR B PR Uy a3 o
Conpari sons were al so nmade between nRNA isol ated via

aigotex and nRNA isolated via ion-pair 25
TABI'E3'3'WayANQ\?A"%%)EEphase hi gh performance |iquid chromatography

rever se

(TP RPHPLC) (66), The resulting present calls re
Source 17% aR@ea9% f ofMoPMES HPPE%hd 3498 and Eﬁfﬁfjfor'wgue

d i gofredemnRNA.  Si nce d i yiAiex i sodwaed nRNA showed t he

hi ghest percent present
- T L

Condition (C) | Ncor por at ed1i nt o t 3gs43 pr ot océiiga Thesopssot ocel2 useeh.0§0or
gene- expression profiles of human bl ood sanpl es using

cip) L he PAXgene Bl ood RfgSystem @pd theyganeChisgy(r) <o.001
platformincludes at |east 2 PAX tubes per donor,

total RNA isplati -t hout s£ol u Se;,4) gestjan
G bt wi th | nobol ut PO Blase digheti on MRNA T30

_ i sol ati on, R ecipitation for (g%%gent rafion, followed
Residual (B) py st andar d*pr ot ocof'8®'f rom t h neChi {)( r) manual .

—Cofpart+son—of—QCcreasures—for—conditions Eand- 0 W —

B

"% of total variagigntcglymn poNerieA AUl sruepiptoistaeniogsh Th st (Bren Suarpsi pfagtorgipeat sl the residual) s
used to test whistesntheverationkx@ainédby ffactorls stal aKglgrdaterciian the)variatiorchf thefrdsiduals; b Aaludhless tham 0.05 indicated

at roomtenperature for nine hours followed by

storage at-20C for 6 days (¥ig. 1, condition 0). To

conpare the purity and yield of total RNA fromthe two

conditions, we perforned spectronetric analysis on the

RNA sanples. There 35 was no difference in the

L, g . — o A
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15

ratio 2 Concentration via 260 No DNase Spectronetry
7.3 0.2 pg 6.3 0.2 pg 0.007* Absorbance 3
waanani4iat i on via In-solution Bioanal yzer 3. 8PCOUR2g9g/040196

statistical mgmh@éﬁbz Th?m&lt@ﬁ@eﬁ%ﬁ%%ﬁhreé‘fﬁda Sg’raﬁgé 3| mfu%&)ly %ﬂmggdgonﬁxs oﬁr{ ?otgél van%@RHOWever the

gene (G) factor Fxg?meir&)st-?f theéarlgonéga%)guhlle@e %anc@ngec@q‘twns cqlwwala O@%/@ fo @ﬁe@;%bsdwene expression
levels. These rgypiawers opRpizabjeiadliotnss ovihehin §1%4 the '@Werierrnalyedd wird ravbmBisabeieial y zer

To dderfine th@cottelalondf gerd ledels @moddRE sanfplestbkiheividtcdn@iodIRdRR Eto FRWRAK- ﬁjlﬁfd&nved samples
processed in ouVl?ar A %al%@ﬁm b&Smdar QrME Gk Aidd 6 h?emchlcg El&fetlln ﬁtﬁ anrEb Fage no gene filtering, and

no standardlzatl]pn oPgetEi;or Xa:inhes Th? (p sg%ces 3 V@g sag;geéwelr lﬁl— § wtﬁms g CRTRPD ||”G§E00rfe|?tﬂr}ﬁ°e(§‘ ernt This distance
meastre quanlileg e P esteegoReRressit ofless Eipstuling deaddoratsi it desyripbprilolgRIgof samples are shown in
Figure 6. The sepupiad fiom sond(tibrs Ejgnd GlusterBadg@iemwdpiarssamples teadiffirainy gtheffdctorOIL @ SRRINGAR individual
donors, and thefPde@dobtdd B E ald DQINBR RFelel B e EG WB@h Ks .Ohs r@s\llﬁﬁd@egﬁpporhﬂegﬁ%hg variance in that
the differing conh m?srt]jld ﬁ‘o@ﬁ%!etﬁgfﬁ cﬂ’a?g'es In%en(eghf% fter in-solution

T nceéﬁr ofi |l es decreased 5
oSG H B e PR SETApe 198RS, YegOTPHRY o iatgpstof g between the

conditions. Fror(1 % @t_of ngg)te_red tenes P28t gpnagdr YG-U '@ bdhipsawith Ba0tnmsnesir HBH) E93A aad A0 genes for HG-U133B

called present bPKISEL5:0), MRS Sorgdh@btIRiNdd grdiethan b £18d HaGIRGER Ble dokiBdns usihdWiower bound of the

90% conﬁdencetm%ﬂg ﬁ@ld tcrgngg’&fi}%(eé" %lsbé:s‘t}ltm%@ {Esrf’o?Hé Y3 cﬂlppif %LS fopﬁ(:at%%B %ﬂ)g Table 4). When
§

the lower bounﬁ%s seé 33”& ﬂg]e @'8?'”?%%%# gﬁ%a ﬁﬁn%?? fng U1 psd@e results indicated that the
differences betweqsie MPIFORPEIEN W5 dyedaeries vdoselexerespigrinpieserlifiengy ng peseiian bifeid of e S8dflover bound.
real-tlne PCR The ratios of the 285 to the 16S
bosonmal RNA peaks averaged around 1.6 (Table 1, row

TABLE4-Lis syenﬁé@élawes e b eferagey e ire leatoete o0 hreriRencg istereateregcondition E and O
—and——cal-cutation—soeftware—Hewever—ranual—adjustreRt—

indicated that the 28S/ 1 6S rati o avé&ddagederau@udnbpeZbound of

probe set These was no difference in ERgn28ehl Bmel Abob-Sahet ViSiEenge
condition E and O (Table 1, row 5). The shapes of the

U133A chips 10 fluorescence profiles were simlar in both
treatnments (Fig. 3B). These results suggested that the
RNA ’Eo‘g%e: ations fromboth conditions were of simlar
BB YAt y. Since the RNA (Fe '§F5si mifar qudfity 218
for the two conditions, we continued through the
204661_at  pFibeentigeeSAMPETHrrakieen)f r agnent etp4Raliehed cTNA. We 13used 202
the bi oanal yzer to nonitor double stranded cDNA

200032 _s_at

206207_at  Symibbhesdnsysiipio@n 4A) , puri fi ech7.sRNs{ Fi g1654B), anpsl 1.96
fragnented cRNA (Fig. 4C). The characteristic
210510_s._at PrAGGb €S in _Figure 4 were indpgatime of,guccessfyl 254

reactions. The yield of double stranded cDNA was 0. 09
ondi tian than 15 0 (Table 2, row 1),
V\,ﬁ?tﬁmétg‘f g’oxﬁ’)fs‘éfﬁancéﬁat'cﬁlﬁf??”ﬁra@d cRNA was around 30 pg wth
211264 2t nfpklet ect abl e di fferences beth&en ¥he t18® condi tions 2
(Table 2, row 2). The 260/280 ratios were simlar
between the two groups (Table 2, row 3). TABLE 2 -
Conpari sons between condition E versus 0 of quality
U133Bchips Metrics relating yields and purity of double stranded
CcDNA and cRNA derived from nRNA isolated from PAX
SEM val ue d in each cel] was
222787 s_at %&eﬂcaﬁr&ed] Fp‘ﬁom sl Ak #'lsgesg?rfe%g O o1n5§I\/Et he 2 179
Condi tion %nean Condition O (mean Mann- V\hltnegl U
222191 at ¢ pygqihetical et LIGERY)  P- val ue 1 DHAH d428¢ r antfed cDNAS3
Bi oanal yzer 0.56 0.03 pg 0.47 0.03 pg 0.050* vyield
222793 at  3BNANDCRO07/ 011412 PCT/ US200578801940 2 -#¥rifi ed3CRNA -1.73
yield Spectronetry 34t 4 pg 30t 3 pg 0.513 3 2601280
222833_at  Ofypdiietical frdteRCHLIGRNA Spect r onet ryz@. 32180. 03142. 4 0.1@6 -1.56
0.275 Since the QC netrics suggested that sanple
preparati on was successful, we hybridized the sanpl es
to human HG ULl33A chips followed by hybridization
onto the HG Ul33B chi ps using the sane hybridi zation
cocktails, which had been stored at -80C,
Hybri di zati on, washing, detection, and scanni hg were
done as described in the GeneChip(r) manual (6). 5
Aftervvards e assessed the QC rretrlcs aI ong W|th

o o N r = —

-1.84
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Conpari sons of these QC netrics for the sanples from
conditions E and O indicated no significant

wdi2bd7eneneces, These QC results suggested strongCrT/US2005/040196
confidence in the reliability of our process. Analysis

223243 s at  ofhorgpeume 4 @anpea@g 8amere pr of i | es.206B6 thetier nithe t he -1.33 -1.78
contributions of handling conditions, mcroarray

224737 x_at  CobhsBrBus n@AE geHcEH 86 kgegenes t g7t heavariagion ing 223
nmeasur es 015J transcri pt abundance, we perforned a

riance on dChip-derived gene
eQ%?”g"é"\é\%ﬁ‘%%&’X@é&spﬁr}zgc"'ﬁ? 15 HG UL 33A chi ps.
225626 at #i | e-normal plot of expri¥e¥i &% ndites fr o 166
chlps i ndicated that the expression indices were not
26119 at  nalarhoghelddl setaniFOIABEd. Thus, 2VQ Heffes Wt e ranti®my 189
sanpled fromthe 22,577 genes, and their expression
206148 at | CvikeBRFcaRgEAnAnsEorsTed by Bddi mgsd 1' 1o everyssval ue -1.66
to renove zeros followed by a Box-Cox transformation

t di stribution cl r norRal it
206465 st L SONDRA Fbnglp3B ORQr 1446 nonrAl 1Ly, 77
=2 Subseque??:p y? t he transfor med data was fitted |nto t he

2260t g Oésr‘?'liss'“ig%?s 9?%257@214/}% r ned eﬂgedes%reg“ h %?c\é\gerﬁﬁ for

the grand nmean, C for the two conditions (i 2), G
226979 at  f Wiogep-felvateriQpteinkinppp kinagp kinagenes (4088 619  g56 10(5)35 and 182
E for the residual error. P has three levels 0 = 1, 2,
207405_s_at  ffizzednchmolpgEgospiBiSes vari ati ons 68uer3po t he7 or der-14f t he -201
bl ood draw, order of processing, and/or between

07772t CBdndRSus infEiREs BAAGTRL Rea-kRVel | 7idn0f 138 contsgi ns 43 18
expr ession indices fromone chip of each condition,

detecte s fr.pm PAX be
228248 ot On?:?i‘s“smq%dﬁsa‘f'% W@gzrggbgr?%rm fi %%dr%\?\% or de? nunbe?gd 1, ¥
< 3for condition E and 2, 4for condition 0, Figure 1)
2838 2t o RAsEICEEBHOR GRS . Af t er™&od¥ i t'% ng, 82 82
resi dual versus predicted plot showed no correl ation,
232744 x_at an@sebstrancindesb:BIG4861 29 AREEST nor mal ¥.§8 2850 st16h but ed-141 -1.96
(Shapiro-WIlk Wtest, P = 0.24). The coefficient of
237403 at O €8 Qhdl ildded @ROG SR Fev@ms 0, 993gr9Fhesaz r estkt s suggest ed -1.95
that the nodel adequately explained nost of the
% Aer The a hsg OF M@ri ance 485
240784 r {é}gng usr%gdre 4e slif?gb\%%%?%% abl e SQﬁbr%%bLOEB 3 - wg Way ilil%)\/A e
results Source Dear ee of Sum.of Laé res, 26 of total 201
2202 8t \Eopppnes Tolges ABTEMGEETEST 1 eedofh v7a i on'%quar e '
Condition (C) 1 50,843 0.090 50,843 60.2 <0.0001 Chip
241260_at  ( PYnseRsuGtluiRER: NEI28 G7A-BST 331 56. 16023001 ¥ene (@&¥o9 204
56, 189, 455 99. 004 567,570 672.4 0.0000 Residual (E)
243580_at 4 BhsefslOnclodkOobBis BB F@4ET30 ThedBeam tafss Squesses’ celdunm 191
i ndi cates the magnitude of the variations explained by
"The mean of egpteesion ieficas oficedifor B(oedl under the' Source' columm, while the
2The mean of exp?8sf indlc@ biadndite@d has)i on' col umm converted t he sum of
squares i nto percent ages The F ratio (nean square of

In co[mgagrtg%w%?ohdg?ns ﬁ?{%‘”e% g}ore %‘ Pes hat showed Trhaenges 0 ghe H?B U 3§chh|;%1¢h§nq>n Eﬁ(g-lG U133A chips,
even though mase ggytes weteideieatpd o tCeH 338 phine: iS00 e Gaanest PR o qBaps sty vent don i
condion0. resi duals; a P-value of |ess than 0.05 indicated 35

Our)é@ts%@ﬂe@f]aﬂf&%er%%r{s !aﬁ?s@r%/hﬁﬁﬁbl@ﬁul ti-cSnterdd duGidsl Siraéd there were differences between the
conditions but tgﬁﬂ&[ﬁ hov(v]e%igooé w;t?n ng Cﬂup rﬁl?bmt& or%e fshotéd pre[ecatflyﬁnck 0 darr%etho to reduce vanablllty In WhICh case, condition O

soomod adenggeoss e et GRS ST ROE BT EF RS T
one needed thaflgifbilitadf hegamoe oHienalking @athods petysen ttg p_or@noné @n tiisapedidsil b@gsgplgpsﬂpéqjas during subsequent
analysis, one indfBBdd staifticd stidgent@bubhat dn PasnP5BA greatahtiah €5 fdideanda aiithel Boroger bound.

conditions contributed mninmally (0.09% to

differences in gene expression |evels. These results

were generalizable to all genes on the chips since the

100 genes anal yzed were randonmly selected. To

deternmine the correlations of gene | evels anong the

sanples of the two conditions relative to other

PAX t ube- derlved sanples 5 processed in our Iab

. R 1 N 1 ~ 1 o R
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TABLE 4 - List of genes that showed greater than 1.3
fold change using the | ower bound of the 90%
woandridence interval bet ween condition E and OPEW/IU$2005/040196
. we Upper bound of probe set gene E nean
Example 3 G)'(FJ;P% ik Q&Q&H% erbr%nt ol d-change fol d-change UL33A chi ps
m’-"@@éﬁosz s at ri bosomal protein L9 731.73 1272.5 1.74
Cultute oBaHerpvirdBrom AGl @S ics ol sEPERAETR cuburet foreanoviuCANAPATIR 112, it Infy@rp)A and B and
RSV. Standard SeBipes? AcludiRéesud Mdnkep mdna.y B or EPenologd RMMNe kiddey-E¥N @k Adst cbridefheERd in addition to

A9 cels. Staﬁag’m'mgnd Qﬂre'%mtﬂlre@t%re? ght ailn@é% arisek - AR Repiatont Quitches ABheld fo 10,4 gy un called
hegative. _s_at neuropil 4.6 492.39°2.19 1.9 2.54

gI ut arrat e decar boxyl ase 2 ( pancreatic islets and
Fluosggepyf fqal- tinge PER BrpdesevirGSRpYjpe Sipmaasal pashes. QNAREs efracd fom 19013BBsal washes using the
MasterPure™ DitAviufigitio? @ZEpBerftreSechibloglay paitsdn ertl)iakiddsusiaided ielio 0l nicleadd 2wz (AfbBn 139 Austin, TX).

Two different ﬂuar@QucQag timelPCR Were uded B detert bderdoArus sgf%%g mxo@&\d M Rt het Heﬁ@dene specific PCR, each

reaction was 15l %@g@% cc{ﬁtlﬁmo’l' rP‘I lns I%? 8. 4?? N@ gClg%%%} dNiF% (.oLrgl'EI' OQT Ll.ffgechnologles
Carlsbad, CA), @Wg)@@rs d@o W anla?@lfe I@e&[ate%)rNéie@pnglqs,Ln\g f‘@'ﬂ\ﬂlﬂ_ IAR§.67U o Diatimp Tag@MA polymerase
(Invitrogen Life Teghnolp@es, CarisB@ CA)Jend®6 i pBied WD 12007 \@Ss) T2 seRETAUSROOB 0x4€ificdion primers
are: 5-GTTGCTARLIRARICB AR ATERY RS,CEED {00 B B-ct RatHAT B TE1GaRTCE 2 (14B&; SBR 1D NO:2). The

ol b gl ot S o v

fluorescent reportez a ﬁ gf ﬂ?fﬁ?cﬁf‘uérldﬁr 5@?@0&” 50{1@1815 Ty %°C 3 min denaturation, then 35 two-step cycles of
ramping to 95°ng1d)§@°@)g)rghffoﬁ@@gepeﬁpegﬂcf%@%ea@@n waTels¢ 18 Hidathl vOIOTEs wefainp@)Bh LWBZstStart DNA Master
SYBR Green | (Rohe Bpptied Scf@e, indian&pbiis, INg, 2 61 théZ1> ad0 n@ priftfkr$, &l 0.6 10 punngIDIA et niasal@bshes. The sequences

of adenovirus 4 géc% B EhmELa]’el@ %@TA@@;&GJA&A@A&& A®rard: s€2D ng hd 5 AGTBEATCTATGCTATCTCCS!

(reverse; SEQ g?ref g,n g@ﬁ)ﬁs@%ﬁ%& CI 1Em|%%naﬁ5fho% gen%%sﬁeég cies of re}mp@@%g—wm% 20s. Both
reactions were qaijigq gt |ﬁ©e WIB tighCypledidahorTeghmpipgyd., SaltLalts Gity, Ujah)4 -1.77

TotalRRS Beldlioreftom QouisBnsFSX tibestlere tlavsd atytom/Adkofiebelie B2 s FelloAedBSTtal RNA isolation as
described in the PRt ﬂaﬂdbébfé 30 But mokiiiea @ ai ﬂrilg&ﬂelle‘t rm@6h by @o?e@s?@@oiﬁﬁse K from 40 yl to 80 pl (>600 mAU/ml) per

sample, extendt@é% pc&t%(%ﬁ kgr%%tmqgrggtg gbirvﬁaagd ﬂ% gg@ﬁtlo}gﬁgg@n rlgolr rg})?es ?vr Igp%ong on aolumn DNase

digestion was “?HE?WEﬁ°E§gP“§'e {it3 BDLUBHPPLE 9%36 373.97 -1.7 -1.41 -2.01
Targgt RrERRR BN gifor @y e elpisenvd ahiNAdeleryrifigg iRNASTRE) 8MDsojatpufae-FRgTe PAX tubes of blood from
the same donor &t dpeofid colledion date wele.pIY, folldweded in-scluticd DNageABatvbid usil thd IDIAS@MSitSmbion). However, to

facilitate removdl d’f‘fﬁé M%ac@glng%\ﬁguﬁgagcoéd: gﬁeaﬁ@%a?ﬁ% 1h§>@gh §§ﬁ can?ﬂn (Qllg?§ éat#79%23?’ %ther than

attempling to pu}e EAR a.-:sgﬁam agtgl ?%%Jgoé;%%ea pe h Slﬂ)ieqlﬁ%y, oni %gg&lfg)fg ﬁa}:ﬁ%st DNase fotal RNA sample
was run on the igogkzaTYEg o RGI0R trasAsesibiAEBTE B PDEss) forEssss gl B agiy oxGHoatonof A
amount. Next, fer nodb&ampied, 5 Aglof RNA wOconc@ B4 Gthant! présipitatioe rFeneseh 10018 bf Rikesmple, we added 1 pl glycogen

(5 mg/mil) Ambﬂ*? 1 A éc&ge%ngﬁa'm Q)g@eﬂ%%l cRidPat arc.- The Biion whs iRclbardlat-9PC overnight. The

next day, the sagéﬁm gcglog gﬁ@% atg'% foigbc l uﬁ\iﬁaﬁgﬂgs v%%?(g\gcﬁ%ﬁl 86 &%ol%l—d at -20°C; air-dried; and

resuspended in 141 2Mld@gcle@sbﬁe grng)@ /}\ Ip@ﬁg&lggefep%uyg as4igscrg@61 tfe geneCfipﬁ’dEgoresswn Analysis
Technical Manual ). 31 - 2, 01 241260_at Consensus i ncl udes gb: N39326
Databﬁﬁﬁegﬁﬁ i) da@gase?cgn b9 Eviddd oo naje Datedori€d A ) metdeBnfBBror@dtion relating to the sample

processing that%@%ﬁe@%&m hrﬂe% Hrgeit§ a@ﬁ@rﬂ:’%&ééﬁ%# Et@%‘tﬁ§;co%@t€'ef @&raﬂs@o@ate&ﬁes clinical,

e mean of expression I ndi ces

laboratory handjng, &g a4 tyd’i‘?‘”“l%"f(“ﬁr°a”ay3‘3s” ®The nean of expression indices of
Cliniaisipfei¢antira infor@atipnpbost thg yahqntn asér@ppptm\ fiom @e uésEonneiResoreplsta Bigot GosHSBC), and about

handling of the dolR@d@ANBE Bood@bgRs.genes t hat showed changes on the HG Ul

Labo?é%@dag%n@ﬁs i Q)Eht %Jb%ce’s'!% M@Aﬂ;ﬁe@ ' FQ%teps fro§1 bfé‘c)é%@’A)t RSl RNA exiraction,

fields such as d?r[%oéprod%ﬂng éeagewz [s andﬁ:geragzre al C? C%Jture ﬁubseﬂ_x@%r@%@r meﬁsuremeﬁs of Dﬁﬁlec’? tredted RNA samples
resulted in fluoregeeptintepsiisirersisime EBMBIsEIRRYFRINGOM the Alectiorberpgrapsang vmg rqea@q]as gl%qy%qaaweu The
electropherogram@@ gk the Biasigng@giett Tecpaagips) ®ftwraita dlitpitiAgp-td-18% intensity ratios and RNA yields, and by the
Degradometer 1HUS1] shitw& €D EoRbIREE, SdIEl BiBuate PGk Qjﬁhraﬁdeyk@iﬁu@n 4ok £n@§p@dfb§3ﬁ&tors. For steps

from after buoangﬁgr%% tothﬁﬁdlzatl&o grgg% :,s‘.farpa? {}é’%y&f CRINR g‘ﬁ %rgli}?s d bzﬁé@ A %ﬁgrgeg d

group one

one nethod to reduce variability. In mhlch case,
condition O seened advantageous over E, as it
provided time before one hafl to process or freeze the
sanpl es and all owed for transportation while frozen.

| f




10

15

20

25

30

35

40

10 one needed the flexibility of the range of handling
nmet hods between the conditions, then this would still
woeopassiibl e, as long as during subsequent an&CYAIS3005/040196
| ' Qdat@&stgﬁls J?: ;|Ergag”ar'c'¥gegultssdtratg\}gé%%%?blrmt%tﬁrg aﬁs%%‘_a?egvl;}l? %? Sg%l’éEH %ﬁ;@is @$Ud¥ Eelledy sgﬂ (% lot numbers of
chips and date 9f §5e0Rad inﬁqﬁﬁtp&g in @% figsoNspinguppdrgrg fpisirorpierepgasfies gagerteq by thg GeneChip Operating
Software 1.1 (GEDEerTifigneBIG WA siRiPeridedie qublty oGRetdddtiof fie@sipi nbnf s Materi al s
Micraadh@ ccbdeinioEkBoldnbels Werdusf fo A RHOWY chnldBand IBRBRNRRIAY dWES RS om Degradometer

1.1 were in Excé?\!vJék’slﬁ%R‘gj ir%%us%rﬁ)] cglw Rteﬁéﬁ ﬁaglgg&%@glﬁ%%{%g%ﬁ)’w tuge?] gigaﬁaﬁlatlﬂr%raﬁ%lidate Report

fles into ad 1, ) uen1za ) cel
fes nto a data gl J Excel. Metadalq fom G O ers PR NeASP*Ski dney - PMK. or
Cynonol ogous Monkey Ki dney- CYN are nost commonly used
ReportToMatrixSdiiptaddi tion to 5 A549 cells. Standard' cul ture and
Sub rgr%lol vial with direct fluorescent antibody are used.
I"‘respiratory cultures are held for 10-14 days until
called negative. Fluorogenic real-tine PCR for
qddenovirus serotype 4 from nasal washes. DNA was
ext racted from 100 pl of nasal washes using the
Mast er Pur eTM DNA purification kit (Epicentre
2chn ' Madi son, W) and resuspended in 10 pl
Wﬁﬁgﬁgygg@#@@gﬂv\at er (Ambion Inc., Austin, TX). Two
different fluorogenic real-tinme PCR were used to
Mgﬁ%k%ﬂwor;@gﬁ@qufuys serotype 4 hexon and fiber genes,
or hexon gene specific PCR each 10 reaction was 15
pi total volume containing 20 mM Tris-HClI (pH 8.4), 50
s Whdikie »4 MM MgCl 2, 200 pM dNTPs (Invitrogen Life
Technol ogi es, Carlsbad, CA), 200 nMprinmers, 100 pM
TagMan probe (Integrated DNA technol ogies, Inc.
arksAdeMiplobeBbing") RAYge("A Bz1 6000 cRfrcoén@t | NUM Tag DNA pol yner ase
(I'nvitrogen Life Technol ogi es, Carlsbad, CA), and 0.6
pl purified DNA from nasal washes. The sequences of
achenashdkiterdabBiragiohedonRexon priners are:
5' -Gl AACT A JCCAGATATTG 3' (forward; SEQ I D NO 1)
an %E%@ tFCTGTCAATCC- 3 (reverse; SEQID

NQesBjetion:Rage(Agquence of adenovirus 4 hexon specific
probe i , - E GIATGT GGAAT CAGGCGGT GGACAGC- TAMRA- 3!
( be'llﬁﬁwae’:g‘)sfﬁ(wvﬁ@r ‘e)AlgAM is the 15 fluorescent

I effeiidmes=Truand TAMRA is the fl uorescence quencher. The
re ' ditions were: 94C 3 m n denaturation, then
35%§'§A%"§%§tﬁga%gcycl es of ranping to 95C and 60C 20 s.
FarilAdiaeapiBarmugetiesespeci fi ¢ PCR, each reaction was al so 15
pI_Prgsg\;e@[ma&(@LHgges containing 1.5 pl FastStart DNA
Master SYBR Green | (Roche Applied Science,

| nRpresiPaesirins False N) . 3 mM MpCl 2, 200 nM priners, and 0.6
Pi reRdislyb L Bl BDMChs om nasal washes. The sequences of
adenovirus 4 specific fiber priners are:

5' aRCEOIATEAT GCAGACAACG 3' (forward; SEQ I D NO 4) and
5' s NEHEGATCTATGCTATCTCC- 3"  (reverse; SEQ ID NG 5).
The reaction_conditions were 94C 10 m n denaturati on,
t RN = St%p cycl es of ranping to 95C and 60C 20
S. RebBARiPRio reacti ons were carried out in the RAPID

Li ght Cycl er TM (L daho Technology Inc., Salt Lake Cty,
Ut%ﬁs"‘? OPYPEFCRREF sol ati on from bl ood. Frozen PAX

t ukesePume: Whaowed at room tenperature for 2 hrs

foll by, total RNA isolation as described in the
P&Xt@&g@ghbbook (60), but nodified to aid in tight
petekiatPabadyperadDelipited by | ncreasi ng protei nase K from 40 pl
to b i . sanpl e, extendi ng the 55C
[ r}.@ﬁ@g@%@g%ﬁf %ﬁ%@%@l@@% nto 30 mn, and the

c efeetfrilgConsepetveDedimitetiTve to 30 min or nore. The optional
on-col unmm DNase digestion was not carried out,
Purified total RNA was stor®d at -80C. 25 Tar get
preparation. For nore conplete renoval of DNA from
purified RNA sanples, RNA isolated frommnultiple PAX
tubes of blood from the same donor at a specific

I B T o I T I I N 1 e B 1 o D 1 o
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fields such as date of processing, reagent lots, and
operator are captured. Subsequent bl oanal yzer

i ﬂexfrl’lalr‘a%ef?%gr@rﬂrtemi ntensities versus tinme data, which
gf aphl carly, 'formthe el ect ropherograns and were
t MedtetahicasDavettrafidea as well. The el ectropherograns
. Yol the Bi osizing (Agilent Technol ogi es)
ﬁgxﬁ&%&@g%ﬁ%ﬁ%ﬂt 28S-t0-18S intensity rati os and RNA
y iTedFipSpacepdlititetsyasehe Degradoneter 1.1 (51) software to
CoRgRbhdRtRr-8Cal e, and calculate quality netrics such
as de%radati on factors and apoptosis factors. For
stiepeCamniaiatypes afedt | billoanal yzer anal ysis to
hyafelBhkldi@Rw-réigy | abl es such as yields of cRNA and
rocessi ng batches were recorded. 38 WD 2007/011412
MUS2005/ 040196 ' Qual ity metrics of nicroarray
results data were information associated with the
scanned_chip. This included fields such as | ot nunbers
§fleNPRP He" and date of scanned images stored in DAT
f iMa®Bleadd SO i ncl uded were fields fromthe Report files
enerated by the GeneChip Operating Software 1.1
%Eéf()s 1.1) (Affymetrix), which summarized the quality
of target detection for a chip. Mcrosoft Access and
el ksheets were.used to enter manual ly clinical
agg(ﬁgacq Cae%éaﬁ%egf%?esﬁngm@ﬁg data. OQutputs from
Degecendn hedsaifeplacCel Vakie, WEFE, i W1)Excel wor ksheets, An
i n-Nno j.pt called ReportToMatrix (script provided
herdésleﬁg?%%%was used to reformat and consolidate
RepofilMatix fignhre §eli'Bit 0 a data matrix in Excel. Metadata
from, 1.1'were exported into Access.
Report ToMatrix Script: Sub Macrol() 10 filenum= 0
Wor kiiliMgtiienure: CoASERBERpRS{ 1 ). Path 15 MyFile =
D rf, \onkimgDir & "\*. RPT") Do Wile MFile <>
Wr ksheet s(" Processing"),
Rangd{etxflenym, Ge§G8" ) . Ol ear Contents 20 Wth
Act d.yeRoecirrQuetsy Tabl es. Add( Connection: = "TEXT;" &
WrkingDir & "\" & MyFile, _ Destination := Range("Al
'T . N e CeB\NY Fi T e, InStr(1, MFile, ".") -1) 25
. Fi eldNaoesv= True . RowNunbers = Fal se
.FilL Adj acent Formul as = Fal se .PreserveFormatting =
Tr ue MY EACHFI | eOpen = Fal se 30 RefreshStyle =
x| | ceserroBetAgtTE@el | s . SavePassword = Fal se . SaveData =
True_ . Adj ustColumWdth = True .RefreshPeriod = 0 35
Text EIW@‘S’%”S%%RQO%RM resh = False .TextFilePlatform =
x| VEasdOWSROLS'Text Fi | eSt art Row =1 . Text Fi | ePar seType =
x| Deljm.ted . TextFileTextQualifier =
XI Te&é’l“@%ﬁ“?’icé"r goubl eQuot e 40
TextHd't@NOHSeCcuUt i veDel imter = True 39 WD 2007/ 011412

PCT/ RR0BLA4GLE6

Case "ALPHA1"

FillMatrix filenum, Cell, "B"
Case "ALPHA2"

FillMatrix filenum, Cell, "B"
Case "TAU'

FillMatrix filenum, Cell, "B"
Case ‘NOISE (RAWQ)"

FillMatrix filenum, Celf, "B"

40
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i extrite i attuetimter'=1i rrrew
. TextFil eSem col onDel i mter = Fal se

wO Baeodtofid1ieComrmaDel i miter = Fal se PCT/US2005/040196

. T 3 " .":' 7] ¢ l,j. 5 ,. ¥ o = ..al Se 5

et P S RO | L rORa .

. Texttivetik e@ol Gehi®Dat aTypes = Array(1, 1, 1, 1) .Refresh
Bagkgreupdery: =Fal se End Wth 10 If FileNum = 0 Then
Mat ri xHeaders End If For Each Cell In Range("

Pr oSk fipgmiGa 'BA1 00") 15 Sel ect Case
UCaseDRaptaeR(ER oradoisnry AFFX-", 1, 1)) Case
"REPORT TYPE' FillMatrix filenum Cell, "B" Case

" DAT#MariEflepymeh i x fil enum Cell, "C D', "Concat+:" 20
Case "FILENAME" FillMatrix filenum Cell, "B" Case
"PROBE ARRAY TYPE' FillMatrix filenum Cell, "B"
CaS®° BMENTHM 25 Fill Matrix filenum Cell, "B

Cas ik, RAIBR", Rt condaigh | Matrix filenum Cell, "B"

Case "CONTROLS' FillMatrix filenum Cell, "B" 30 Case
" coﬁ*ﬁ'*ﬁ@i@“mlcethif’lﬁ'l\‘?ﬁ“f+5{$%?°afr1i l enum Cell, "C' Case "ALPHA

1" FrinthekriMidhum, oell, fridh, eRowsitonézetl |, " B" Case " ALPHA2" 35

FillMatrix filenu 1. "B Case "TAU' FillMatrix
fil 5%&‘{*'%\' ‘#e!"msﬂgw*@%"%m "NO SE (RAWD" FillMatrix
filenum Cell, "B' 40 WD 2007/011412 PCT/ US2005/ 040196
Case SGALE FACTOR (S), SCALE FACTOR(SF) FillMatrix
fil’éaum -Cel |, "B" Case "TGT VALUE' FillMatrix

fi | eiviatrx fie@et, Gel, "BI0B"Ro&+1 Gasse!” " NORM FACTOR (NF) ", " NORM

FAC—EMriNlI:%um, Cell, "D:E", "Row-+1,Concat, 1"
FillMatrix filenum, Cell, "F:G", "Row-+1,Concat,1"

FiiiMatrix filenum, Cell, "H:I", "Row+1,Goncat,1"

Case "CORNER+"
FillMatrix filenum, Cell, "B:C”, "Row+1,Concat,1"

FillMatrix filenum, Cell, "D:E", "Row+1,Concat,1"

Case "CORNER-"
FillMatrix filenum, Cell, "B:C", "Row-+1,Concat,1"

FillMatrix filenum, Cell, "D:E", "Row+1,Concat,1"

Case "CENTRAL-"
FillMatrix filenum, Cell, "B:C", "Row+1,Concat,1"
FillMatrix filenum, Cell, "D:E", "Row-+1,Concat, 1"
Case "TOTAL PROBE SETS"
FillMatrix filenum, Cell, "B"
Case "NUMBER PRESENT"
FillMatrix filenum, Cell, "B", "(#)"
FillMatrix filenum, Cell, "C", "(%)"
Case "NUMBER ABSENT"
FillMatrix filenum, Cell, "B", "(#)"
FillMatrix filenum, Cell, "C", "(%)"
Case "NUMBER MARGINAL'

M
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FillMatrix filenum Cell, "B" Case "BACKGROUND'

F! [ 1 l\/htr!x filenum Cell "B:C', "Rowtl, Concat,l" 10
W6|2|b(?7M114112X filenum Cell, "D E', "Rowtl, ConcaPCt/US2005/040196

Fi fllenum Cell, "F:G', "Rowt+l, Concat,V
Fi | |Fm{”ﬁ‘éﬁ” H""S@ﬁﬁﬁ Cell. "H 1" "Rowtl Concat . |"
CasélllMdtﬂGI@E:CemE“ Fel' |l Matri xfil enum Cell, "B:C',

QUeE ARG NNy, Tl inaghyl | enum  Cel |, "DE,
"RV\H—| é(-ég at,l(" é'JY*{é@étrlﬁxfllenum CeII "F G,
" RovWMai"aiﬁﬂ@a@e" W FillMatrixfilenum Cell, "HI"

R%MQAV@@@%NA%A 1, eRAGBSAL (GORNER+"  Fi | | Mat ri xfil enum
wW+1, Concat, 1" FillMatrix filenum

Cel |FilMatigfieEm, Coh (w1, Concat , 1" Case " CORNER-" 25

Fi |CEJE/B\K/EHA@EéGNA@(WMVE@%EbIGNALﬁ C', "Row+l, Concat,V
FlIII\/htrlellenum Cell, "D E", "Row+l, Concat,|"

Cas &MaSflemrmatel B Fi | | Matrix filenum Cell, "B C',

" R%tlAv@@G@@éNAL(ALL » SOekAGE b pixf i | enum Cel | , " D: E",

Rowtl Concat, 1% Case "TOTAL PROBE SETS' Fill Matrix
£i1 bR Mema pel.'B g case " NUVBER PRESENT"  Fill Matri x
f| Icesrduwls@aA/ngsB B, "(#)" 35 FillMatrix filenum Cell,

" FillMatrix filenum Cell,
" g FliiM%la@enum gﬂ\gﬁm qﬁ%lge:r\??bgﬁeam Cel | O (" Case
(%
" NPWEARXMRCIM%WMW@@%% 011412 PCT/ US2005/ 040196
Fi JFillMatrix filenum Cell,
" I\ﬁ@%\t’”ﬁ “%@%&%@IH&KE"”(% " AVERAGE S| GNAL(P) "

Fi I | A4trix filoourf, C4iLeF UPpumGedddr, Probé B2t 5 Case "AVERAGE S| GNAL

AL S " Ej I Matrix fil Cel I,
gl @X?@W%ng%@m@‘ Y AVERAGE ST GNAL( M "

Fi | | Mbdetixfilsourf, C4ll 6@ pqlumetieddprProtet’ Case " AVERAGE S| GNAL

('A‘Ll‘i;nlMa\tnxfll(‘a%Ynllz'Bé?f(‘-‘i'FL "&‘u%&%ket" 10 F! |1 Mat r! X f! l enum
Cel |, "HUM SGF3A/ MB7935" Fill Matrix fil enum

Cel |F,l"MatrB*ll,enum & UitAreBRerT PR She Set”  Fill Matrix
filenuwirEEhboe ' C', " Col umHeader, Probe Set'

FillMatrix filenum, Celi, "B", "ColumnHeader,Probe Set"
FillMatrix filenum, Cell, "C", "ColumnHeader,Probe Set’
FillMatrix filenum, Cell, "D*, "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "E", "ColumnHeader,Probe Set"
FillMatrix filenum, Cell, "F", "ColumnHeader,Probe Set"
FillMatrix filenum, Cell, "G", "ColumnHeader,Probe Set"
FillMatrix filenum, Cell, "H", "ColumnHeader,Probe Set"
FillMatrix filenum, Cell, *i", "ColumnHeader,Probe Set'
Case "HUMGAPDH/M33197"
FiliMatrix filenum, Cell, "B", “ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "C”, "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "D", "ColumnHeader,Probe Set"
FillMatrix filenum, Cell, "E", "ColumnHeader,Probe Set"
FilMatrix filenum, Cell, "F", "ColumnHeader,Probe Set’
FillMatrix filenum, Celt, "G", "ColumnHeader,Probe Sef"
FillMatrix filenum, Cell, "H", "ColumnHeader,Probe Set"
FillMatrix filenum, Cell, *I", "ColumnHeader,Probe Set"
Case "HSACO7/X00351"

FillMatrix filenumn, Cell, "B", "ColumnHeader,Probe Set"

42
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wenoelra1Bat "

FillMatrix filenum Cell, "D' "Col umHeader, Probe Set"
15 FillMatrix filenum Cell, "E", "Colum Header,

" Col untmmHeader , Probe Set" glt| I Matrix filenum Cell,
v & Pt D o R S B P B E8RY " Fi 1 I Matrix fil enum
Cel #iimatrix klenum, C@Od) pommidedeerte Sr obe Set"  Fill Matri x

fil enum Cel |, """ " ader, Probe Set" 20 Case
IR ROOYEE BT RREFY AT | onarm Cel |, *B", ~Col umm
I—IeaIdmmr;xﬂE’n@ba "Sa¢dumnHEdddr, Prhkaﬁen"l x filenum Cell, "C',

"Co o, .Ill\/atrixfilenum Cel |,
" D"'L"M' f&fif"””m gdg‘?“%géﬁgpr°t§§%t" FillMatrix filenum

Cel FilMattxBénum,'CEIH'U Aumpieadel&robe SPr obe Set” 25 Fil Il Matri x

f|| s sdSiimnHeatePprdp¥He ader , Probe Set”
olumnH
F%{'Xﬂlen%fogll Iendljrur']nn%a:e r "G', "Col umHeader, Probe

Se@dée"MW?:DI Matrix fil enum Cel I "H', "Columm Header,

PI‘ 0 IﬁAat fenu CEII |Bl "V@Imﬁljleé%erfPIolLe%EIUm Cel | B
" Co ader . Pfobe Set" Case "HUMGAPDH MB3197" 30

Fi l FIlIIfan'IeB(Jque'I "EnGplynisgdeProbe S v oo yym Header, Probe

Set "mMat’r:IerIIulI(%‘élI ipXechiinh@ddiProbeSat |, "C', "Col um Header,
Pro III\/atrlellenum CeII "D', "Columm

Heaa@fratﬂxﬁlbwats?é" "G Columnitepdel RGP x il enum Cel |, "E',

) OO'FIIIIJImhﬁﬁlﬁIQTen I?f eh@niRaderProbded | Mat ri x filenum Cell,
"F', "Col umHeader o(%e %e%‘; 35 FillMatrix filenum
Cel |F'"Ma*"@Ie"“m~'°@IblGurﬁﬂ‘“%@eé BY° B obe Set™  Fill Matrix

fi 1 emupk ik del, "', oumnHéGet runedeader , Probe Set "

Fill I\/at rixfilenu [, "I "e  Col umHeader, Probe Set"
Cas &Mafelepysrye idog@fn%?geﬂio%%t” x filenum CeI [, "B",
"Col umHeader, Probe Set' 42 WO 2007/011412

PCT/ US2005/ 040196 FifMatrik f | nufn;"'Celi""O "t
ol YPRFAPl eader, Probe Set" FillMatrix filenum Cell,
" D" FIIM;@&)Iuenmmméﬁﬁl.éoolurﬁﬁeabﬁeﬁ@e@d" FillMatrix filenum

" aroRrghe Set" FillMatrix
f| I eII'MarHXf"%e”I ﬁ &’E&Lmﬁ%ordrml-leader Probe Set" 5
Fi | | ANBi4trix filoqurd, Bdllé%umumf@eﬁldeﬁpmbe@" " Col umHeader , Pr obe

Set " i q,TH
" Col F‘"MEIISQ”Q@ Eg'p%‘o%"“m%”“’bgﬁﬁ Matrix filenum Cell,

"] Fimgifiensm PRIGTEFOpHeBPIEE e Case " MR27830"

Fill I 88 URumFRAdbProbelBer,  * Col utmHeader , Probe
Se t"%%m&urf o é)rl >I<um I ernrﬁr% Cell, "C',

" Col ﬂwwqélaureﬁeﬂﬁﬁ"o%m@@idefPFOIEIS?H Matrix filenum Cell,

"D FIIMQI&'quIJ‘m"Id@ladarolurﬁﬁnémepr&w Fill Matrix filenum
Cel I | uitmHeader, Probe Set" FillMatrix

fi I@Pﬂiﬁ?c Cel I "F", " Col umHeader , Probe Set"
Fill hﬁﬁatﬁﬁﬂ?énu&iclaueﬁuwum@abdbrProBe@et“ " Col urmHeader , Pr obe
§?:E)I ﬂﬁa@gﬁé%%%'blﬁgu"gﬁdgﬁ% c;fll\/ltstt ri ;r filenum Cell,
"1, Filvc fidRm Hetde Colkinidaer PHed St

FillMatrix filenum, Cell, "E”, “ColumnHeader,Probe Set"

FillMatrix filenum, Cell, "F", "ColumnHeader,Probe Set"

FillMatrix filenum, Cell, "G", "ColumnHeader,Probe Set'

FillMatrix filenum, Cell, “H", "ColumnHeader,Probe Set'

FillMatrix filenum, Cell, "I, "ColumnHeader,Probe Set"

Case "BIOD"
FillMatrix filenum, Cell, "B", "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "C", "ColumnHeader,Probe Set"

FillMatrix filenum, Cell, "D", *ColumnHeader,Probe Set'

43

FillMatrix filenum Cell, "F", PCT/US2005/040196
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Case "BIOB" Fillmatrix filenum Cell, "B",
"Col umHeader, Probe Set" 20 FillMutrix filenum Cell,

wOGH07/01CakuimHeader, Probe Set” Fill Matrix fil eowms2005/040196

Cell, "D "CoI}unnHeader Prpobe Set" FillMtrix
£ IFebipenttncer " egumnea@diobif e ader , Probe Set "
Fi |Fl|||\m;freh% cfen |F$'T¢blmnHe€d§||P|robe sefE, Col ummHeader , Pr obe

Set " Rl ! i |enum, %{3 "G,
|“Mﬁ?ﬁfﬁé@a“€v GprCBB‘EE‘ EEOSE i [ Matrix fil enum Cell,
HFmMathItJnudmh-l&adEmmnma@b@ob&t " FillMatrix filenum
Rr.obe Set" Case "BI OC
FI ﬂl%ﬁdﬁn%\ (|‘, g? Hmn eﬁ% obe SEt

'l enum B", "Col ut€mHeader, Probe
se "BIOBN'I did¥etnat Doty f i | enum Cel I "C', "Colum Header,
Pro o F bidbe bk enum Cell, "D', "Colum
@@?rmﬁeﬁm %e‘l?foBS O{wlmg?ape{;'l\r/meri x filenum Cell, "E",

" Ccﬂnlummmmclﬂm“ "Riupytiesdesrebe Set'Fj | | Matri x fil enum Cel |,

L . defmPeRbeootd” Fill Matrix filenum
el e B o e Set™ i 11 Mt

fi | Eweiixfilen@e 4, E""W‘Jm“m@ﬁﬂ'ﬁh‘?ﬁe‘l—bader Probe Set" 35

F| I l. nébmn H@a&b bo3de", "Col urm Header, Probe
%"Mg@lmm&" 5 n I\r/arfrel x filenum Cell, " B"

" CoFllantmﬁiefodé?“ @*‘r"@%@"@@ﬁf!"f°ber§?| | Matrix filenum Cell,

“C rmMat%ieMH‘@eu'"ﬁ'ad&ﬁnnHeEaﬁrtpka& s@et” FillMatrix filenum
, Col utmHeader Pgegbe Set" 43 WD 2007/011412
PCTFI!N@N@W@&%)&Q@'“WF@” I 11l el 1uYn: Celt,' "E": "e;

I upRL-ceaaer , Pr obe Set" FillMatrix filenum Cell, "F",
" Col umHeader , | lll\/atrlx filenum CeII
"G F'”Me@ﬁ?ei'j’ﬁrﬂglieﬁ 88“”\9’?8% ol esj'te FillMtrix filenum
Cel |F|llMatn>HIenum.C@QbUWﬁh‘bmd@rPr(ﬁi‘%be Set" 5 FillMtrix
filenum Cel] "] ader, Probe Set" Case

" Bl G eSS r?atCOIHWe eﬁ%t rix filenum Cell, "B",
" Col ruwvaikiesactesel, P2, tﬁblann&@deFProbﬁel"l Matrix filenum Cell,

"C Ppoﬁ?ét" FillMatrix fil enum
Cel IF'"Ma‘”b“‘e””m'éEaFd%m he% &r " Probe Set" 10 Fill Matrix

fil enmuamix fidoed, Cefl, “G",E'JolumﬂH@@HfErPPﬁ%ader, Probe Set"

Fill dr Probe E'{" "Col urm Header, Probe
Set ..% X I’ll?n%!tlellgpu@umngﬁ% rrn robe 5S¢ RS

" CoI mmmmeﬁen P, @@@nn@éﬁlef@robﬁeﬁ | Matrix fil enum Cel |

] er Probe Set" FlIII\/htrlellenum
ooy e Gk R RS

urmHeadeerr obe Set" 15 Case "CRE"
Fi | | filtetixiflsourt, 4S8 egumiteadgrProve ge — » o yrmHeader , Pr obe

Set " LnlMﬁltoén'“éﬁ' EduhgRaeprotestt! , " C,
F'"Mgthel Pf obe Set " Fil | Matrix filenum Cell,

" D" FuW@mﬂl@nml%‘aHeP°“PF'ﬁf9@'P§%eSat' FillMatrix filenum

Cel ' FilMatfi fienum, 8l "Emtlchda]ad&iér,mﬁe@he Set" 20 Fill Matrix

il enu Cell, "F" Header Probe Set"
F\ler;tlnxﬁIenum Cell ", “ColumnHeaderLl!’ro e Set

FillMatrix filenum, Cell, "G", "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "H", "ColumnHeader,Probe Set!
FillMatrix filenum, Cell, "I", "ColumnHeader,Probe Set'
Case "DAP"

FillMatrix filenum, Cell, "B", "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "C", "ColumnHeader,Probe Set’
FillMatrix filenum, Cell, "D", "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "E", "ColumnHeader,Probe Set’
FillMatrix filenum, Cell, "F*, "ColumnHeader,Probe Set'

FilMatrix filenum, Cell, "G", "ColumnHeader,Probe Set'
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FillMatrix filenum Cell, "G', "ColumHeader, Probe

Set" FillMatrix filenum Cell, "H', "Colum Header,
wénekmi1bat” FillMatrix filenum Cell, "I", PCT/US2005/040196

" Col umHeader , Probe Set" ﬁse "CREX""A d Format Only

25 Figt fRRTR Folb ¥ TR e P " B " Col urmHeader , Pr obe

SetFn|Matrls?r|énhnl\/béllm| olfrinbeadatPrope 821 | , " C', " Col umm Header,

Probe S é&l\/ﬁtrix filenum Cell, "D', "Col umm

Hecéi?eDH“’X IQPS‘HE? t" FillMatrix filenum Cell, "E',

" Cotiimam ke ed,, #Pr cobenHSedr,Probe B4’ | Mat ri xfil enum Cel |,

"F", "Col umHead g&.. 30 FillMatri xfil enum

Cel T"'Matrg%n?m%?u%]m&%g@m robe Set" FillMatrix

fi | eineixylen@e Cél, "D "6umnHe@esPraiitleader , Pr obe Set "

F| I bl X L bone'sde » " Col umHeader , Probe
HVE} menume%A% %Tﬁ?ﬁt?lex filenum Cell, "B",

" CanlMetmﬁleardéﬁ" By erlynHeserProbe S i | | Matri X fi | enum Cell,

Hga@&r HelE@R&e sSet”  FillMatrix filenum
Cel rmma&% Mrm"&e“ Header , Probe Set”

Fi l FlWattWIief)@m|CP“é'Huﬁ‘?‘“m¢@PdP'P’°bel§et " Col utmHeader , Probe Set"
F' l lFIh@ttl[fller?ﬁmelaI‘ f*%&m\nH@@érbmbe &, " Col umHeader, Probe

INatrix fi | enum CeII "G', "Colum Header,
Pr @%@“L\@@fmd Famat Q@Y 2007/ 011412 PCT/ US2005/ 040196

FICL):FIW‘H)!‘ tetamfdeit g lcolldnitader Probeesett |, " F

UYi nri i eaoer. Fllll\/latrlellenum Cel I,
‘1 F'“Me@mewm%&dlgp'um?ea@ °£§e§ Case "DAPX" 'O d For mat
O“' )Fllll\Jl%lni f'lehﬁtde\l % foollin@nadda,Proedet , " B,

" Col utmHeader " |Ill\/atrixfilenum Cel |,
" F'"Maﬁ%fl'eﬁﬂ%% dgcq””iﬁgea{?fepméesstf FillMatrix filenum
Cel Igymatiilenum’ @nlry roainesecenPrdy be Set” Fill Matri x

file M E ader, Probe Set"

Fi | IFWT'Z‘fi’e)?“"’f+e" eGrTECr?]mmn %%r,H&E%? " Col urmHeader . Pr obe
Set "Filldrrik fidndtedt, iHX, * Goiumfﬁwdﬁ'ﬁ’mbww "G,
" Col ader. . E Filll\/atrixfilenum Cel |,
"H Fw%okﬁe””m a{derﬁﬁ@gc%repm%%ft" FillMatrix filenum
Celdase"LY$"' "Col untmmHeader, Probe Set" Case "LYSX' 'Add
For L gum Cell, "B",
" Colnﬁlkllatr%(l:n%({negéll é h%hﬁ\ﬂHgadJrPrbbgl I Matrix filenum Cell.
"C, an@almwmPﬁé@é@o‘uw*e%”%ﬁ@f 15 Fill Matrix fil enum
Cel I . [ nmﬁj@@g@grp&e@a'e Set" FillMtrix
fil GWM?}]%'WT@& ¥ " Col unmHeader , Probe Set"

Fi | | fidetyxifilgourp, F?”éﬁu?ﬁ'“m@éﬂdﬁp"’beﬁ"t " Col ummHeader , Pr obe
Set " eyErhxlrbAyRCAI ", édluln@l@édérpro@eétl "G,

" Col unmHeader, Fzr"ol e Set" g t I\/htrl x filenum Cell,
" | FilMetg|enyioela 8 e FOuBpEHE PER S 20 Fi || Matrix fil enum
Cel | FmMathxmenumG@ll “H'n“nchll{aﬂ{é&iér,PBBe(SBE Set" Case "LYS"
Filliatrix filen n] rge e t " Col uimHeader , Pr obe
Set " F""VPW“PWEICFW J( GolupnEiErg e éeﬁ "C', "Col umm Header,
Pr obg. "&@&#""0ld Format Only

FillMatrix filenum, Cell, "B", "ColumnHeader,Probe Set"

FillMatrix filenum, Cell, "C", "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, *D", "ColumnHeader,Probe Set'
FillMatr'ix filenum, Cell, "E", "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "F", "ColumnHeader,Probe Set"
FillMatrix filenum, Cell, "G", "ColumnHeader,Probe Set"
FillMatrix filenum, Cell, "H", "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "I", "ColumnHeader,Probe Set'
Case "PHE"
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FillMatrix filenum Cell, "D', "ColumHeader, Probe
Set" 25 Fillmatrix filenum Cell, "E",

wOCmvnideader , Probe Set" Fi I | Matrix fil enum PCEIUS2005/040196

"F', "Col unnHeader Pr obPe bgg FillMatrix fil enum
Ce| Attt Cefs s TRHIEREET PPobe Set”  Fil | Matri x
fi | ramilientzetd ¢, "dollimnHé ﬁéomwmﬂleader, Probe Set"

il NMatri | e " " Col umHeader, Pr obe
Setﬁ'"Ma”?éﬁe”@élég %@@H%e{% = lr mat Only Fill Matri x
f| |F$IM¢IHSIT|len@eCdII,,“E" "(limnHéa@oPreberdeHeader , Pr obe Set ™

I, ) brope sde s " Col uim Header, Probe

Set i a"If "I’”I’”I/é"t" FQ%IHFIH%EG&? "Cell, "D,
" Coriluens Fenard 6411, ®r' erlymnHggerProbe Ft| I I\/at rix filenum Cell,
E defmPeRbeopeel” 35 FillMatrix fil enum
Cel I"'Mat&@ﬁnlujrg‘n'aggﬁl e adeIro Probe Set" FillMNMatrix
fi | eivemgfilen@eCéll, """, "C@Jm”HeE@‘BtﬁfQ!I?ﬁ‘Ft Header, Probe Set"
Fi " EHI um Cell, "H', "Col umHeader, Probe

%ase i@: v ST enum_ Cel|. "I"
"OoFlIID/ﬁWIIIera'CI@P“ "Br glyEnHgaenPobeCels e " PHE" 45 WD 2007/ 011412

PCTfII:I?I%QQr%A%Qé"%olumﬁIeEﬂMmosels&" fil'6riuM Cell, "B";
urnr 1Heaoer, Probe Set"” FjlIIMatrix filenum Cell,

v o FilMeigleryroele Rl GRUMBTeEBE O S i | | Matrix fil enum

Cel IFIIIMatrD!:a'Iemum (QplEum}ﬁﬁﬁﬁtﬁmeEéI‘Sﬂbe Set' FillMtrix
filenum o Header, Probe Set" 5

Fi | IF'IIIEF"IfI‘e%J”‘fqe'I énﬁ?lﬂ‘lm”'?f%dler Pmmﬁ " Col unmHeader , Pr obe
Set FmMakalIehINBder IGX GhlinlnesaterAoGet |, " G', " Col um Header

Probe Set" m Cell, "H',

"CoIFUII?Iﬁ'Hée&ITe?e M@“"‘“ a?e"ﬁm"%gh Matrix filenum Cell,

"1 FiMdERtidnmaCeieadampHeferGhke S8t Case "THRX" 'A d

Formalt| nly 10 FillMatrix filenum Cell, "B",
r}rHIR—Ieader Probe Set" FillMatrix fi I enum Cel |,

" C' FIIIIAeﬁaahlenmmCeIH&&elpmnH@ﬁ%Ib@e%t'ét " FillMatrix fil enum

fl | eH‘Mﬂ']XﬂI%em ,l"#g&mgﬁi{rﬁgﬂ@ gphe Set” FillMatrix

mm Header, Probe Set"
Fi | | wlgtixiilaourf, DélIéWIUGPlumf@eﬂld@P"Obe fol’ o Col ummHeader , Pr obe

Set " tinu @R Hme s@el |, "G,
" Col F"‘MI‘—’I@‘L’“E%IM@ %o%lél Set BT Matrix filenum Cell.

", FilM@odfienam CHSE dRomHeRsBebe &8t Fi | I Matrix fil enum

Cel | .IM'étI.yl'fluenuﬁ% cal '-@"BcIrI%@r@&iérPBﬁe@ae Set” Case "THR'
FillMutrix fllenu" % Col untm Header, Probe
Set " FilMatx iR CRIR Y PSIJmF‘IeFdéfﬁISIﬁ etCeI |, "C',

- Col HIWBtI‘ﬁ@rIIIWCenF*I afamSekdr ookt | MRt ri x filenum Cell,
"D, | umm I—Ieader Pr obe Set" FillMtrix fil enum

Cel Pase"TFENX ONERPE O Header . Probe Set" Fill Matrix

fil eﬁlm.xfﬁ%hloen "BF’tqumnIGedembHﬂetader Probe Set"
" Col unitmHeader , Pr obe

FillMatrix fil
Set " FBSHHETTNEE L EPTERNEEel | " b ol uim Hoader.
Pr obenkes flenumfael, |DWbIanNea¢er.Hrc@¢ﬁ§1“n CeI RN
"Coly FlllMalt;EfIIenum CeIHEpk%%umsﬁeader Probe Set'

FillMatrix filenum, Cell, "F", "ColumnHeader,Probe Set'

FillMatrix filenum, Cell, "G", "ColumnHeader,Probe Set’

FillMatrix filenum, Cell, "H", *ColumnHeader,Probe Set'

FillMatrix filenum, Cell, "I", "ColumnHeader,Probe Set"

Case "TRP"
FillMatrix filenum, Cell, "B", "ColumnHeader,Probe Set"
FillMatrix filenum, Cell, "C", "ColumnHeader,Probe Set"

FillMatrix filenum, Cell, "D", "ColumnHeader,Probe Set"
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Case "TRPNX" "Ad Format Only FillMatrix filenum
Cell, "B", "ColumHeader, Probe Set" FillMatrix

woizbemami2Cel |, "C', "Col umHeader, Probe Set" p80/US2005/040196

Fil.LNMatrix fll,, N ‘D', "Col utmHeader, Probe
LB D M LBl b 0

" Oohllwmﬂﬂleﬁrﬁleéll "ProdventSeérProbe il | Matrix fil enum Cel |,

§ d 8oty FillMtrix filenum
Cel f‘“Mat“O&e“”m‘@? E‘g"”"Euegd% r, Probe Set" FillMatrix

fi | et fiede|Chl, """ BNumnHB@efIP[QWﬁetHeader, Probe Set" 35

Fi l tr | HBd: brobe s s " Col uim Header, Probe
Setl:Ma[ leﬁﬁm,,o E’ m"\ %ﬁ/éétr?lexfl | enum Cell, "B",

" Col unnHeader, Probe Set" "FillMatrix filenum Cell,

" ClamildignHeader , Probe Set" Fill Matrix filenum
cel:?Se R%' " Col utmHeader , Probe Set" 46 WO 2007/ 011412
PCT FlyBRgBsmee0 o §oumhipisefoPe S8r obe Set' Fil |l Matri x

fil %ﬂdrémme@ﬁw' den o Bolumnf] e%lpl;bﬁé’é@leader Probe Set"
FillMatri x | enum "G', "Col umHeader, Probe

Set ‘Filli fleppefch (55 CP'P“P”B%%‘E?PHW%E |, "H,

" Col wmm%%eu @r @aannﬁaaerpr&esar-l | Matrix filenum Cell,
e ace ‘iP %e ' Case "R2- EC-8108"

Fi | IFNéaé”i‘f?'eR”"Wep Jm?ﬁl\’mnﬁf’é‘ e[Pobessh o] unmHeader , Pr obe
Sg) lF.uMJFklndndvmen P "dolurhrBsacErProb©et’ | | I I c', . ¥
" umrmHeader , Pr o ..Fl Matrix filenum Cell,
v D Pl [Tq i i °‘“fﬁ5‘§%aﬁerp"§e%‘ FillMatrix filenum

Cel |F,|||Mairtiﬂlenum Caml"lu‘rmmmd@rri’;omrsetbe Set" FillMtrix
filenum g& "F", "Col utmmHeader, Probe Set"

Fi | 9P80EFE | I enum Cell, "G', "CoI umHeader , Pr obe
Set " FilmBixibnlia Celli" B<,“¢oiumréimdwfr0b€é¢t" "H,

" Col ade F.?..Q . S,gnllll\/atrlellenum Cel |,
wp HW‘“H% a%e?(’% {?erpg’%t Case "R2- EC Bl OC'

Fi | | Abiofinuf, |Cb|léﬂdﬁqlum@@11dpr Pobegie’ " Col urm Header, Probe

Set" . Fill 1% sEhdRRME etk ., " C', " Col utm Header,
Pro F|IIM§rlxﬂl,er!¥|ﬁE£"I Mat ri x Eﬂioenum Cell, "D', "Colum

Headéwatn@\ermb@e"Sé"t"COIUZ‘G*GWFFIPI"W&N| x filenum Cell, "E",

" Col @r%ﬁrC IP@OQQUnﬁ%derProEdéed Matrix fil enum CeI [,
"F, HW Head der, Probe Set', FillMtrix filenum

Cel | FlllMawf"enumééll "ﬂ'h%‘?°“l‘ﬁ9é'§ﬁ‘@‘rpr° Fobe Set” Fill Matrix

f i1 enix fiefinl cell, “i'FCaumnHeat- poss sierader , Pr obe Set ™

FillMatrix filenum Cell, "I", "ColumHeader, Probe

Set @ase"@%E@%Dé "R2-EC-BI OD' FillMatrix filenum Cell,

! B"’ F|lll\@9l<ﬂlémﬂ1|'@ﬁdsercolﬁ’ﬂ’nﬂda®rF{BﬁetSet" FiliMatrix filenum
. %?erProbe pbe Set" FillMtrix

f| I eﬁU‘Y‘ﬁt“Xf@é‘i”‘rce" 'CD' olumn ader, Probe Set"

Fi |1 ¥tk tendm, (teerwmolurﬁaeéahe,r,PrbbESet" " Col umm Header, Probe

S e B LS |

FillMatrix filenum, Cell, "F", "ColumnHeader,Probe Set’
FillMatrix filenum, Cell, "G", "ColumnHeader,Probe Set’
FillMatrix filenum, Cell, "H", "ColumnHeader,Probe Set"

| FillMatrix filenum, Cell, "I', "ColumnHeader,Probe Set"

Case "R2-P1-CRE"
FillMatrix filenum, Cell, "B", "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "C", "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, *D", "ColumnHeader,Probe Set
FillMatrix filenum, Cell, "E", "ColumnHeader,Probe Set"

FillMatrix filenum, Cell, "F", "ColumnHeader,Probe Set'
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FillMatrix filenum Cell, "G', "ColumHeader, Probe
Set" FillMatrix filenum Cell, "H', "Colum Header,

wenelr@iBat" FillMatrix filenum Cell, "I", "CeCums2005/040196

Header Pr ob " -P1-CRE" 35 FillMatrix
fi | BT ?E%G '"ciﬁ‘“mmaa EObe ader, Probe Set"
Fi 1rldadk fidndn, cﬁellrkemanmnH@@HProbeSeC " Ool umm Header, Probe

Sety, . Il, "D', "Colum Header,
Pr Jﬂlgatr &numl\/?egl_.[ll %%}Lkﬂ-ll‘e?% Ielsgﬁum CeII h E"f”m ader

" CadetRaB$R¥REr , Probe Set" FillMatrix filenum Cell,

" F" Seh" 47 WD 2007/011412
"M%O@%%Zlmg%ﬂmﬁgagt@ﬁ?b# ri3c ifErru(~ CelTt" "'

oI LmllMatrmhlenemG@érC"P@Obbfé*eaé‘éfmbeﬁﬂtI | Matrix filenum Cell,

“H e Hp‘eé—le@d@o( PeRbeoesd” FillMatrix filenum
CeIFI'"”wat&ﬁén Co um;“’n aderOPr obe Set" Case "R2-BS- DAP"

5 FilMativEenam, QelFE | eolmeadtnBpie St B~ ool unmHeader , Pr obe

Set ElllMatﬁ(lfllLrJumsllr"F XCofuinrlH@daéd Brbbe Sl | "C,
" Col unmHeader , Pr obe Set" Fllll\/atrlellenum Cell,

"D F'"Mﬁf@cﬁ'?ﬂufﬁﬁe”I—@'d‘&%‘*ﬁ“"“@?@ﬁ@ Sat"  FillMtrix filenum
Cel Eimatrix 'énum C@oh"u'mniﬂﬁ-&di@lﬁo@ﬁl“be Set" FillMtrix

filenum Jeader, Probe Set" 10

Fi | F'Wﬁtt"Yf'ieBk‘meF"l & %W”Hﬁgo'ljréényege " Col unnHeader , Pr obe

Setase "rRFdslL v dvat r| x fil enum Cell, "H',

" Col unmmHeader Ill\/latrlx filenum Cell,

e F'"M‘a@ﬁ'leﬂ‘m g? “”f-ﬁs ro?elte Case "R2-BS-LYS"

Fi | Fiatitfexumf del, Ehl@ﬁmmn@edell Probd'sB" , " Col urmHeader , Pr obe

Set" 15 Fil " CeII "C',

" CoFUNATESA T ‘\/% ‘umn {e%%ll IMatrix filenum Cell,

" D' FllMaGIﬂllemm%&d@plan@@@m@eﬂe“ FillMatrix filenum
. Ripdb e Set” FillMtrix

£il éNWE‘"e ‘I%P Ea,mﬁeqcm r

umHeader, Probe Set™”
Fi | |FMMrIRi|lenunf ¢e|lé(ﬁﬂﬁﬁumr@@pe|rProbe%sﬂ " Col urmHeader , Pr obe

Set " I t n@gl frbgnpim seeel 1, "H', " Col um Header,
F'" %Xﬁnunl %ﬁ turl xa fil eneum CeI [, "I,

" cmaumm@mreﬁeﬂ rﬂ" SPhEniEaterProbeBels e " Rp- BS- PHE" Fi | | Matri x
fi lﬁg{\%ﬁ "B", "Col urm Header, Pr obe Set™

Fi l trix f|Ienu Cel | ', "Colum Header, Probe
Set " FilMau iy, Loy ¢ m'F"Pﬁd%F(EPﬁfetCell "D', "Col umm

Headlﬂlﬁ/latnxﬂén@rp@ells@t‘Coluﬁ?hHeAdéVBlf)tfeBé(' filenum Cell, "E",
'Col unmHeader, Probe Set"  FillMatrix filenum Cel I,
" F“'M%If"éﬂ%%'a@lew”ﬁ?"ﬁﬂgP@’@tge't FillMatrix filenum
Cel | mnMatEﬁfnenum Call'enodueadespBreee Set”  Fil |l Matrix
filenum ader, Probe Set" 30

Fill W@(‘Ptf”ﬁf'ﬁ””‘f‘ |CF"e'F1uﬁ‘il“m@eQT%fr’ 8PS Col urm Header, Probe
Set " FivEaGiRum B2k 'BScdinmteadriPlobelStt ri x fil enum Cell, "B",

go HW@%{%&@BBP%@%%H%&”' Matrix filenum Cell,

FiliMatrix filenum, Cell, "I", "ColumnHeader,Probe Set’
Case "R2-BS-THR'
FillMatrix filenum, Cell, "B", "ColumnHeader,Probe Set"
FillMatrix filenum, Cell, "C", "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "D", "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "E", "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "F", "ColumnHeader,Probe Set"
FillMatrix filenum, Cell, "G", "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "H*, "ColumnHeader,Probe Set'
FillMatrix filenum, Cell, "I, "ColumnHeader,Probe Set'
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FillMatrix filenum Cell

wOGedvonndtdeader , Probe Set"

"E" "Cblunnkbader Probe Set"

n DI’
Set" 35 FillMatrix filenum Cell

FillMatrix fil enum pCeIUS2005/040196
FillMatrix fil enum

" Col untmHeader , Pr obe

n Ell ,

Cel'F*™®G' " Col urmHeader , Probe Set" Fill Matri x

fllemmmmgcel!, "H', "Colum Header,

nothing End Select 5 Next

ght(Cell, Val ue, 1) = "X"
Nﬂ@FEéPWmVélue 1, Len(Cel
BatraEl enent = Cel | . Val ue

Repl ace( Dat aEl enent, "AFFX-",

Pr obe Set"

Eksygérlx filenum Cell, ", " Col umHeader, Probe
Set" WD 2007/ 011412 PCT/ US2005/ 040196 case use 'do
If filenum= 0 Then
fdd €enum = 3 Else 10 filenum= filenum+ 1 End If
MyFile = Dir Loop 15 End Sub Private Sub
FillMatrix(ByVal LineNum As Long,
g@%@p%qmﬁyval Col Range As Stri ng,
Cut ype As Variant) 20 D m DataEl enent As String
' Beess Header | nformation
Egen 25 Qut Type = vbNull String End If If
Then Dat aEl enment =

| f

Byval Cell As
Opti onal ByVval

I sM ssi ng( Qut Type)

. Val ue)

-1) 30 Else

End I f DataEl enent =
Repl ace( Dat aEl ement, 1,1) 35 DataEl ement =

1, 1) Select Case

bt ement Case "Bl ODN' Dat aEl enent = "BI OD' 49 WO
L2007/011412 PCT/ US2005/ 040196 Cage | KPN''
Pat aEl ement = "TRP" Case Else 'Do Nothing 5 End
Sel ect
End Sub

Private Sub FillMatrix(ByVal LineNum As Long, ByVal Celf As Object, ByVal ColRange As String, Optional ByVal OuiType As Variant)

Dim DataElement As String

'Process Header Information

If \sMissing{OutType) Then
OutType = vbNullString
End If

If Right{Cell.Value, 1) = "X" Then

DataElement = Mid(Cell.Value, 1, Len(Cell.Value) - 1)
Eise

DataElement = Cell.Value

End If

DataElement = Replace(DataElement, " (", "(", 1, 1)
DataElement = Replace(DataElement, "AFFX-", ", 1, 1)

Select Case DataElement
Case "BIODN"
DataElement = "BIOD"
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If Len(Col Range) =1 And Left(Qut Type, 13) <>

"Col umHeader," Then' Si npl e I D/ Val ue Conbi nati on
wQabddn142 Dat aEl ement & Qut Type' Repl ace( Cel | . Valwais2005/040196
p%gh:%w 1, 1) & QutType Else 10 If QutType =

"Concat +;" Then Col Hdr =

DatizkhetreiP" Repl ace(Cel | . Val ue, "AFFX ", "",1,1) End

bledd, Qut Type = "Row+l, Concat,|"” Then 15 Col Hdr =

Dat aEl emrent & "(" & Range("Processing!" &

L&pNth@®l Range, 1) & Cell.Row + 1),Value & ")" End If
ErkBackef t (Qut Type, 13) = "Col um Header," Then searchCH

= Cel!,Row -1 20 Do Wile

Range( Col umLetter(Cell. Col um) & searchCH). Val ue <>

i LM(&(RQQJ nyﬁh@keﬂ é&bypeA@)% '@%%mhﬁr?&r%le IR Shtfntor
sear ch If searchCH <> Then Col Hdr =

Wh‘@?téﬁlfﬁ‘ﬂ‘f & %{”ype 'Rep&ce@%{'r\{ g5 Rand! é‘ Cg8ear chCH) . Val ue
Ed5 El se Col Hdr = DataEl enent End If End If End If
Eg]]f A ?l% 0 Then For Each chk In
e pita I\)ﬁi’rl x| Al:)UL 1f Len(chk.Value) = 0 Then
C lobHdvedata@ement 'Ripladeid 6l Va3, "arax-1 et ier =
. umLetter(chk, Colum) Exit For End If Next 50 WO
7/ 011412 PCT/ US2005/ 040196 unei Num =z El se For
Each chk In Range("DataMatrix!Al:1UL If chk.Value =

.ol letter = Col unmLett er (chk. Col um)
@ WF(BMLE&)&% ﬁ“S)nl\lext 10 If Len(colletter) = 0 Then

FEeHdEeelhElapirks: ' 8 RiRaa(iBresgssiiol & bel(BtiRangx 1A TelIRUMH ). Valug & )"
Eap(chk, Value) = 0 Then chk. Val ue = Col Hdr

If Left(OutType, 13) = "ColumnHeader," Then
searchCH = Cell.Row - 1
Do While Range{ColumnLetter(Cell.Column) & searchCH).Value <> Mid({OutType, 14) And searchCH <> 0
searchCH = searchCH - 1
Loop
If searchCH <> 0 Then
ColHdr = Dataklement & " " & Range(ColRange & searchCH).Value
Else
ColHdr = DataElement
End If
End If
End If

If LineNum = 0 Then
For Each chk In Range(" DataMatrix!A1:1U1")
If Len(chk Value) = 0 Then
chk.Value = ColHdr
colletter = ColumnLetter(chk.Column)
Exit For
End If
Next
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colletter = Columm Letter(chk. Colum) 15 Exit For End
If Next End If End If 20 If Len(Col Range) =1 Then
weangaiidat aMatri x!'" & colletter & Li neNun). VaPU®/Us2005/040196
- Rapggt,. Processing!" & Col Range & Cel . Row) . Val ue
Else If Qut Type = "Concat+:" Then 25
fRange(" DataMatrix!" & colletter & LineNum, Val ue =
RRNGEH nRERGesHERaLiir Lef t (Col Range, 1) &
Cell,Row).Value & ":" & Range(" Processing!" &
Ri HHE\CeGIREfgE 1) & Cell. Row).Value End If If QutType
= " Rmerk cdoanedtoakkoumhnen 30 Range( " DataMatrix!" &
col Letter & LineNun), Val ue = Range(" Processing!" &
Ri ghf'{®ol Range, 1) & Cell.Row + 1).Value End If End
| fendEnd Sub 35 Private Function Col unmLett er (ByVal
vi NngNum As Long) As String |If vingNum > 26 Then 51 WO
2'%?87/ 011412 PCT/ US2005/ 040196 ":1=U Do Wil e vi ngNum
> 26 Cl =Cl1 +1 vingNum = vingNum- 26 5 Loop Ca =
r(64 + Cb = Chr(64 +vingNum) Else 10 Ca =
\(/;Eﬁl&ﬁg\et@{‘roﬁﬁ%] Cb = Chr(64 +vingNum) End If Colum
L effot Ezeh ok InGang&D@MatixbEHIVENd Function Finally, the JMP IN
( SA [ tu software was used to join these
var %ﬂgﬁ%g%)ésﬁgbl es together using identifiers,
usuaktkyaue heoltgrol unt eer''s 1D nunber and date of bl ood
col | gghid OF, ,{Q@r(cm%h%)ata table has nore than a
t housand colums. In regard to the gene-expression
dat aBitfdie scanned i mages of chips were captured and
stoggd in Mcroarray Suite 5.0 (MAS 5.0) 20
(Affymetrix) and later transported to GCOS 1.1, Signal
valefes, which quantify the abundance of genes from
igdensities of probes, and detection calls, which
gualify the detection of genes into present (P),
?gi nal (M, or absent (A), were calculated in
GCOS1. 1 which uses the MAS5.0 algorithm For both
Ul 33A and B chips, the scaling factor and
BRI 8N val ue were set to 1, resulting in no
SRt (DBHEM A" &RENHERE L iheRiE) Va08= Rehdb(EPFoceMEIey CaIRAnGtS. CeliBow) ak
EYsal ues. This allows for testing of various scaling and
nor mal i zation procedures. Signals and detection calls
welEypex'pacatetet 0 Excel and saved

Range("DataMatrix!" & colletter & LineNum).Value = Range("Processing!" & Left(ColRange, 1) & Cell.Row).Value & " &
Range("Processing!" & Right(ColRange, 1) & Cell.Row).Value

End If
If OutType = "Row+1,Concat,1" Then
Range("DataMatrix!" & colletter & LineNum).Value = Range("Processing!" & Right(ColRange, 1) & Cell.Row + 1).Value
End If
End If
End Sub

Private Function ColumnLetter(ByVal vingNum As Long) As String

If vingNum > 26 Then
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as tab-delimted text files with A chips in one folder
and B chips in another. 25 Statistical analysis.
wetadzimidical quality control and relations anmRgT/US2005/040196
nmet adata vari abl es were analyzed in JW IN and
StatView (SAS). ANOVA, t-tests, and class prediction
0b Wiod ingNup a6 phenot ypes usi ng CBC or el ectropherogram
data.mere performed in BRB-Arraytools 3.2.0 Beta
(Arraytool s) devel oped by Dr. Richard Sinon and Any
Pelngyunt aviveNUava8i | abl e t hrough the web-site for the
,pmetric Research Branch, Division of Cancer
Research and Di agnosi s, National Cancer Institute,
U S. National Institutes of Health). Arraytools is
wgi@hp@nof or anal ysis of gene-expression data, but
here we have inported certain quantltatlve net adat a
P efhed vigieh as CBC, to be treated as 'genes' by
gfrraytools to take advantage of its 30 class
prediction algorithm Relations between netadata
var PYTES  and gene- expression profiles were anal yzed
ich= Ardsayige) s, To facilitate inport of text files with
@fgnal s and detection calls, in-house scripts were
itten in Rto nove files of interest into a
dlfferent fol der and renam ng and reformatting the
be conpatible with ArrayTool s: (Script
CO'”P”LE% %K%rein below) 35 Script for reformatting the
EndFunttua\s to be conpatible with ArrayTools: # objects in

R scaled each chip via trimean: # "fronf: vector of
Flna%e J(M$ ILI Eeﬂﬁgﬁﬁso%are mmo‘? 1&* @se var%@%ﬁg t{g’%{%?t&f ugﬁgﬁtgm qsuﬂly the volunteer's ID

number and datefJf-blood 81Ieat@r}. Theaﬁ;édaté;aqledlﬁs Mo }h§1|a &Wsaaﬁl colungan.m e-1D 40 #
In reggrdtetbergnergressighrdataipe sorniedimfigs| obshiny ayereeagptifed and pigied inMiceadrrey Sailg 5. S@IAS 5.0)
(Affymetrix) an@@dTRhdGtedto OO NAISEral viud$) BHfich QUENtiT ti abuRdaREEe gehdd BomDATsitibsiol pRiSes, kfd detection calls,

which qualify th@detegl n@?g@neg lRo p%%gn nQ@Lag )a&gbgeﬂgﬁ@ Ql}r@calaﬁﬂﬁ§GCO§’21 \MQ uses the MASS 0 algorithm.
For both HG-U ?A ﬂ"ps tlie éﬁ'&? fﬁc(c)f apfgrmni m?qn I %wefe é% 3 PréeSLW E)g |n nf) scqlgq,or ng rT,[mah}a ion after generating

Signal values. T hlstaﬂpws'for tegneg,gf various 'scylmgpaa@pr@ehfa@ prfrcedures §lg@@ls and @t@cﬁon calls-wey—: )exPor’ted}to Excel and saved
as tab-delimitetextAileSwatipdnies il dok fadel ayd Hchigmatosanpl e- | D', b ut with

Statéﬁc%@b/atyQQ |s§nsﬁ%§5[§nty%lrovdr‘{ﬂelé%hk Mnong fﬂm@tadE?é’v'EnaElés W@ SanEhBABMIMP IN and StatView (SAS).
ANOVA, tests ané C%Fsireélc%lon of%ltmcal ;}éenot)ﬁ)es pgln(a gﬁ)co?élegroghg?ggm Eﬁa%r% Pogneg lln hF%%\rraytools 3.2.0 Beta

(Arraytools) de\(p@;aggtapr qhar%@:poglgpfi éﬂ;ﬂPg\g Ea@r(%aéziblp Brlou(gh tfqmqetéan,{%i%@ometnc Research Branch, Division of
Cancer Researdancﬂbg;pslsn@ilorrﬁg)anog Instfufe AR NaAaT Ingttgieseidiealtt). rratogisas wrifiet fer-analysis of gene-expression
data, but here \flelﬁ%ﬁnbog@ cdnt@n cﬁ)@ftégvfelrﬁﬁﬁdatmd fu@ﬁRl BE,itd b@ﬁefat&i;ép%ésﬁgmrﬁﬁbolﬁ%@@ hdvantage of its
ed as ta elimte ile text file to be

ClaSSpred'Ct'OﬁgaﬁM ible with Arraytools functi to

Relaltlon?@pq R qd%a) na?lq.s @Hﬁf’f"%/ qx%essgn prgllésdlare?nggfd E e?o(f?g t?t&j lmport of text files with
Signals and detéctt@nmlls' in-hayse seripts were Yrittendne o reeve fileg of intergatdnipg éaffereﬁj fomqaggﬂ)enammg_egd reformatting the files to
becompatlble\lﬂtaﬂr&ﬂ()dlsqsmﬁprdvﬂéd hefein b&@dv)' Pr obe Set Nane", "Signal "

"Detection"); wite.table (tenpfile, fil e =

' Sep sep = “\t", quote = FALSE,
} 20 #select _training_set:
#ot@bt&/i@iﬂscamdbacrsmpmftnrrtneaal ning set file nanes #nove these

o riginal to folder to a separate fol der

frf)m Ve%\r &T[ﬂengrlnésg function (training_files) { for (i in
# "sdmple Alp: gat#ﬁ'@mromnmem@a nppep ferg)'a)ftoo{s keyed to DAT file names
g tu#(f,dbr oﬁee?r&%?s ;@( "C:\\ Dzung olrl1 Affy3\\files for R
conver si on tes “training set\\

#"trpiping: Aviaytngs fleinkressfpritip traing sgisempless e 25 file. copy
(paste("C:\\Dzung on Affy3\\files for R
conversion\\reformated B chips text files no scali ng

#"regpmer{eppiipred rfenzréﬁfhe@hT\fﬂkes'maff'qeﬁqﬁrﬁravto‘fﬁjcorenfap'@@f’%] " B.txt"

sep = paste("C\\Dzung on Affy3\\f|Iesfor R
conversion\\test training s&t\\"
training filesli]," B, txt", sep
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} } 30 Selected netadata fields were inported into
t he Experinment descriptors worksheet of Arraytools,
wéht@voidata i nport, Arraytools were used to JdeCeEmsRVE/040196
1mg&j£ éFntla| gene expression and ontol ogy, class
redi ction, and quantitative trait correlations, wth,
Wb@nWmeHMmmnd/or among clinical phenotypes. CBC data
eBmOhk: g Gyl LHDW) hipes, The first partitioned
{mﬁe n\/‘\ﬂ% g’%b ‘ood 39 F%@‘(’@@% epn?% only three groups:
'l ynphocyt es, 35 nDnocytes and granul ocytes, while
i saﬁna@ losoemaﬁi sBE_IDt, bk ARG ScbiEYBme B mn oA 43 Dl kel OUPS:

Ytes monocyt es, neutroph |f eosi nophils, and
#mﬁﬁ§@ﬁﬂP°§meherefore to make CBC conparable bet ween
#trdnfA@ s\ R a R eut no b ad | oW ng i n-silico

transformati ons were perforned. Since granulcytes

#mcﬁﬁ%ﬁé?“%*“WEH#W%WW%F@EWQQ@WhBﬁH%T?m%and basophi | s,
sanples with five groups were converted to three by
suymm ng up the neutrophils, eosinophils, and

#mw‘ggﬁﬂﬁ?@g@%ﬁﬁ§§ﬁ”' §Mdﬁpﬁ%d sanpl es from 25

# saveO bsUidh tieetiedSile e tile th I cdnlpatiSe vt Analysoisver € run on bot h

mmgy¢genes Their CBC showed |inear correlations

en the two machi nes (data not shown). Therefore,
{fol (iimispgth(te))egr essi on equatlons were cal cul ated for CBC

| t the. e These equati ons
M@%@?%&ﬁam@ﬁ ﬁ@r%ﬁep S?h %@nﬂq?ﬁﬁhe current BMI

reesemitfile) <FtiRobeh¥amel O%iped" epetedtion]), sof t war e scal es t he

eak
N B T T Ty 7S 0 KE TRV TSRt R S
Wwas perforrried"fo f"gene expre sibii dita:Since for
each bl ood sanple, the sane hybridi zati on cockt ai
went onto the A chip and then the B chip,
concatenation of the data fromthe two chi ps together

#seieaﬂrramnb gecgaveﬁletf)f%rrﬁb@tméln;nwal array would be [ ogical and
asses issues wth anal%2|n% the two chip types

#m‘%t sfrfilgt dpeyprigingl jo folder fo ¢ ppparaeipiser OHTRPY  pr obe sets common
fm@@mMﬁ@nmghe A and B chi ps shoul d detect genes to
in S|n1Iar Signal distributions. Severa
{mh%FW$@@WWEW? consi dered to concatenate the A and B
{ Eikeiciete(pEste(d: \mkue@n Affpa\tds foH convdrsfon\@Q Eindsetdl ndmn@_mkm, S saper)e

e at asgegé \%@Eﬂﬂ‘ ?ﬁ). &e¥ tgj% Pnéers'gg\égrgxg%j%algg e;l Wé go sca?ng or normagatlon\\ training_files{i],

B§thrf}cantly hi gher for the B chlps than for A (data
not SB@WBAngof Arfa@R4 for RBonTersM PR g set® UEHHE Fibsk R @ ik E@L
generally, Signal's fromB chips were actual ly | omer
‘than from A Confirmatory of this bias was that
y Signals of the 100 control genes were higher in B
chips than in A after globally scaling each chip The
over a Si in B are probably due to B
Selegﬁq rﬁtai&@ ﬁeﬂday%lwaie%a@ﬁé@gfngm (éeffgﬂors a&l&s@efﬁ Awlgoes' /ijleqd%wport , Arraytools were used
to determine diisxepyialeens ¢xpregsiqy end eologye@ys predichina gl qushjitative Neitoiratsiipgs, with Geesent anddpr among clinical
phenotypes. t hat t he above step of globally scaling each chip was

CB@@E w@&ﬁ&@@ﬁoh ﬁ\ro ﬁachlr%s ﬁ%rflistggrtmnsmﬂe Qlﬁte ltlo‘ad &9 {V\F@@)ﬂn%%ﬂ}tﬂre@ g‘oug@ipr@hocytes

monocytes, angg@@ géeé alhile tﬁgsecelﬁi p%ﬁ@ed%{hp %EC lg{%lée gg)ms S['y)l&phg{:ﬁ%f ngno&yﬁefs Begnﬁwgs eﬁ%nophﬂs and
basophils. Thqfﬁfﬂeyo meheé)Bq_ cPOPeEEBTE RS th@w@mqs dne Qllowlggﬁrgs@qo trapglarpptionsyere ppeiqymed. Since
granulcytes coffstati oBneutrapils edsiboptdls, antbasobhdisdampleSkth tyw @aupstwhrer@nvérddt heabg)stumrsrigomﬁeutrophlls
eosinophils, an@ Bebopilil§\Bints L ARE Bi6bd YiRSes i 25 to@erd hobRd stu@linrk @l BSrBchihdd. TREF CBC showed linear

correfations beagag mgtwg rnagwmgs%é{a nopsm%}(}ojf'lr\érg}gé lm«gat r{a/JLFs% gqlhay ans v%le %al(cdé{\éd h“ﬁic variables between the two

VI T US
machines. Thes ecq‘ﬁﬂf’[l&weraﬁfédrﬁ%\?ff"?“ﬁ?éhe P'?Ff"étEetCP’ fﬁh B"ﬁT&%{’Prh n ot shown) (ANOVA,
ThePegrad@netdr()4 Pitware edalpsylis elecipphero@damg BEBRheBpikedin meadgrpeak e 100
control genes were selected based on stability in
expression froma large study of various tissue types
(69); therefore, this scaling method would allow for
t he concatenation of corresponding A and B chi ps and
also should remove assay varlatlons |ndependent of

oy o, A - o - o
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#hk _scale factors <- paste (sanple_IDonly[i];"\t",
hk scale factorA "\t", hk_scale_factorB); #wite.table
w()hkomnadle factors, file = "C \\Dzung on Affy3Pb1nk1st¢wm40196

Scallh%masor{el%rmeé fc of ﬁe’&i§%§éélga léétas' gfr%ﬁéreacﬁﬁqc_y L ttg(e s?gdg hy%r%ga?on cocktall weR orl;d the A chip and

then the B chip, concaepation) gf the ?fﬁ’lfr%n tg’elw@ﬁ@p tggetber in gl(cq t@fpfpjp ynrfu@ g@gyo@ﬂﬁ ’oglcal and bypasses issues with
analyzing the two thipriypds kehedBB salsgiheio) cpntrol Bgpk s sdmmenderkeen tfea @id@ chipsshouldaetagi@éneslto result in similar
Signal dlstnbuhonméﬁrél%btﬁoﬁdi@le cofdbr tobrgtAdeShe A brll B ER s-prcﬁesoz)

First, )f% cﬁmﬁ B éhgﬁﬁr‘g' Ee?gpaﬁl 8<%ally &:gleg @Bfal ét Fzﬁ‘i%@g rha'! t()e resultmg Scale Factors (SF) was significantly

higher for the B cr?pts t@??‘&f Pa@% é‘iov&h &FSB P %0. 0&(51 Oaﬁggfstmg @%peéeraflya%qn#rfrom %_(tﬁlps were actually lower than from
A. Confirmatory offij$ tisyels thef Signpisof el control fepes werachigher in B chips than in A after globally scaling each chip. The lower

overall Signals in B GBI bue HEAB @ip Eoraiing probbseiSthat de@dt ARBlow w S1BradkifRy géndaoD Mese obs@itions
suggested that thé’ﬂ)vgﬁﬁ Zf IQO:LH} %Zﬁ eggh{p U§%£? erﬂ’eQ(;lp%r%rm p\Mr fo Eoﬁcat%n@tn ﬁta from the two array types.

Thus %nﬂhe% ?d wgs anesgeg e\ﬁﬁmh {?‘i ﬁﬁi af]d%d;m% us&nﬁ f’npgf %5] control slto al?zirgﬁ value of 500, This
resulted in stable g‘:rﬂv%,me}data mot spowp)" and thgigwb'e waar@éigr@cant diffeRp_og:_m SFIachW) tpf,é netypes of healthy, sick with
adenovirus infectibrAldStayalesas, amd sick \Mbopt adarolitisgnfebtaioda@ nét shenrpANCVA B3 0. f0471A@hips; p = 0.1782 B chips).
The 100 control gEt@sSe@ %le@d\ﬁs@%ﬂﬁ@tt%xpﬁgsfoyf?&}r]\a Brbe stulﬂr%ﬂar@ds @Q@kypes : therefore, this scaling method

would allow for thg? &S@Lt\%nghgn o} c'S"r%%‘d‘n%lng%\dagc% CE[E arB§l S0 sr'zg%ﬂ_ %%!}Q% %—V&l’lQﬁﬂg H e}{ c!e%é'%\ﬁeg‘%concentrahon This

nanes = ,
scaling procedureévgsdar}ed ou} usnggdabla{}oéseRécn&{ @frlpt@révﬂgjrh%{flq bﬁl@fv 'scale factors for A
and B chips if only the 100 house keepki ng genes were
Script for scalingused to scal ed 10 After scaling using the 100 control
_genes, pression profiles fromcorrespondi ng A
m““ﬁﬁ%“%“%%ﬂ%%% re concatenated to formvirtual arrays.
{for (iFrUnebdm@EnpBI®oniy}) he present i nventors consi dered gIobaIIy

{te@)g?;\: <gr?alg.gﬁegp.easst'e§%\\/dzgnéé'rl} %yii\ﬁ the@%)%g]g strceglrr\%\rg{rrhart]egk chtf)sqex i és no %ﬁ%g%y normalization\V,
showed diahfleop emflc &' aave H)gse;t @, héadanr TRIE efm@mgwp@scALSﬁ)l ghest

tefﬁfeé < atd Eﬁwgs%?& \Kdgx}ﬁ%cg ﬁﬂﬂ\% dhe (_h)gapsc&} %ﬂ%f@rlwa%ﬁ §§h%ﬁ%\}le; 3 L&I%’Wt@rmahzatlon\\

<0 0001) samﬁl'elalétoévﬂ!]orBéxt' seri’ $888f épi‘equ T%tchetd@efﬁfsf@iﬂsﬁ he
hotg data set, although it might still be useful in

|ncrea5|ng the sensitivity of detection of genes with

differential expression between groups w th equival ent

hkabate_RMAR- té’?g%t/@e%ﬁéé\vﬁ‘p%w%ngliémm fif=00¢er sus wi t hout 15

adenovirus infection hese results al so suggested
tepigefSignal -4enpiapSind) ik g8l ddpdet s of transcripts differ
anong healthy, convalescents and febrile, while
relatively sma ts of transcripts differ between
h@*%ﬁ“ﬁﬁfﬁw%%ﬁﬁ” WW%%T”wé@bﬁ%v?Vhs These anal ysi s
teBIEHIS gV (tenpAdBSEMyn) Bk IstaB ettt  USi Ng an in-house R
script (Script provided herein below): Script to scale
"virtual' chips: 20 # to normalize A and B chips via
#rk dalBrERa k- @it (1:00e_DonigE ke el ragomgeme_sqale tabie@m); scal e
#wnice) Eﬁ%@«tsce{/e EaréATe a"agDzunlg P,lnl'l\*‘fx{g\%k then kgbal scanglX{tﬂhSéa%;}?cf % ai:\ppen?1 TRUE, quote =
FALSE foypaess FALSEIhput  an obj ect contalnlng nanes of flles
for A and B chi ps (sanple I D-only) function(to) {for
i in 1: Iength sanp onIy)) 25 {# read in files
#W%%ﬁWﬁE@A<QemW@§8W?§WP§F@ﬁ@¥e( C:\\ Dzung on
#ﬁ%iﬁ@éh&#l%@aﬁ@thmC&ﬁwgmamﬁethk t hen gl oba
scal i ng\\ref s text flles no scaling or
#t%f"%ﬁﬁ'ggak%i’ef"@'ﬁﬁs‘@“a' B@pslcaée % onl y[i], ".txt", sep =
#Hemp)laBSSHEID<- empiebibignaiT@BidietasadbiRUE, check. nanmes = FALSE);
enpfileB <- read.tabl e(paste("C:\\Dzung on
Affy3\\files for R conversion\\hk then gl oba
#aoBai beble) Gitdr_tiseS- ciglat selel faBor ddh pighal_staleXdctofii | es no 30 scaling
or nornalization\\", sanple_ ID only[i], " _B, txt", sep
sep = "\t", header = TRUE, check, nanes = FALSE)
target <- 500: #set target“values #scale chip A and B
signal via trinmean of 100 house keepi ng genes 35
hk_scal e factorA <- target /
nean(tenpflleA$S|gnaI[69 1681 tr|n1— 0. 02)

. D < Y Y v . R AN N
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hk_scal e _factorB <- target /
mean(tenpfil eB$Si gnal [ 69: 1681, trim = 0.02);
woeopfialiaB$sSi gnal <- (tenpfil eB$Signal) * PCT/US2005/040196
hk_scal e _factorB; 40 #scale virtual chip signals 55 WO
2007/ 011412 PCT/ US2005/ 040196
wjite-fella figrmnfileAnfls-= 3sigiraPayngen Afigdttk diepgihalscaingHKscaiph Aghips\', sample_ID_oniy(l, "tt', sep = "),
quotd <CRAISE rdwe njeSsAACME Abp)=\")gl obal _scal e_factor <- target /

VENH LR oSl a2 -
"), aposec FYFE. row PR T ASE BB SIgnal <- (tenpfil eB$Si gnal)
“gl obal _scale factor; 5 #output scaled files to
different folder wite.table (tenpfileA, file =
} paste("C. \\Dzung on Affy3\\files for R conversion\\hk
#rabdve W34 gedrarta Bdate Bdtortliok AP B HigsarloBhe A00 Gdﬂiqm@bkhé' genes were used to scaled
sanmple ID only[i], ".txt", sep =""), quote = FALSE,

Aﬁerlle‘s?oaw%lgﬁgr{%j@ti%\kﬁ)ﬁ%\%ﬁhﬁ%&%ﬁoﬁ Br?xﬁe fzor"n ﬁo\ggséo%qﬁp é%\? % %iPs(w%\;g ggﬁgatgr!atgﬁd form virtual
arrays. Fudher@mWegept@pﬁpt\nerns@qué plobglly @ﬁimthegéia{aliarﬁge\tqﬂgtb’earpr@%e aayclpﬁatig@\ Kowever, the SF from
this procedure shéhedsiterpte@anolg the falr yHedolypes: High3} IFiatihe healthegmut)ited bavalsscdribfoBkred by the febrile group
(data not showrl) BNHVATDABS). ‘T‘he%ﬁ'_g,%g_step%@%otfseg forlthe Mhiole }iata s, alRR§Imlg® stil B Bseful in increasing the

Q’dc% lo# gt r%s wﬂ@%ﬁxgnﬁag éxr?r‘ets Iio(r:l) Fa%meé%]:;ro R% Qq(?vralllanY§dquh gs%megﬁ%é( @M%eﬁsﬁs%thout—

romf e S po u?alon. LWany ?ac_tof_s contribute to . .

adenovirus infeglipa Thess Fepuligsisq qquvte@*at rtalﬁ‘ye@ lafge S”tlﬂ%st05E'ls?”a?ﬂ‘ﬁer\ﬂﬁ“f'we%'tWé‘owgf"]tst wd febrile, while
relatively small eubsetiitbAndoris Hifgr betmaen sk wit-lawl withoig- tadenompo 17 esgratalysis e quuagq> cialtigd oybfising an in-house
R script (Script FRoWAedhdrdbuiddAX t ubes col | ected bl ood coul d be influenced

by the disease status of the donors, sanple handling,

_ and ot her downstream processes. Previously, we showed
Scriptto scale Y@l hisgyjer two conditions representative of practical
# to Soamiib LaniBdRipH via Aigmeait dn@0 RBAXkeSiNG deemtheassale c@taledt o0f B chips

preserving. bl ood RNA t uce good quality metrics
# (V‘E‘W&h'pﬁgl}ggg i%)‘é Ve tgettrg}g‘fsaé Of?’F g{\’g g‘}p PpE 'sg Me neasurenents
# infu0Jbject Edat@rm tanys,of filaeiowA BRNIB\chpsisemplé P_ondt ri cs have been
mnmg(gjoosed based on associ ati ons between experi nent al
reatment of cells or 20 purified RNA to i nduce RNA
{fodlidrgy reagthéstripeiP_eyd metri cs derived from el ectropherograns
{?iad‘nlﬂl% RNA on the bl oanal yzer (51), One new netric is
he egradati on factor (%Dgr/lSSz, which is the ratio
fipfileAveread tzealragré C: 1 Datnem 4¥8\jlesdor R dorypitips i thep plbel esglpoiiefestiateref\gtips text files no
scalhfdtomiagaip@aks of | esser nol ecul ar weight than the 18S
ri bosonal ,.ta . the 18S hand . in sity rmultiplied
by 200, 1 RS ot oL bl LOF R AR | o
@eilbLereA talldiag ONlzo@dn AfiyaifilesdioR @nveraamiicthen Ylohkl explibd\reforidted B thips text files no
scal@ nofrlaMGoni¢al ues: BLACK- -indicating that the ribosomal
peaks were not detected; 25 NULL-no RNA degradation
and cor r eSPRFBSMlo R GERTdh e o1 Teale SRVEPRP TS 3LSE)
YL Vsl i@get VRINA degradation can be detected and val ues
from>8 tol6; ORANCE-for severe degradation and val ues
from>16 to 24; RED--for highest alert, strong
gegachahd BRina vb GRmedak UeBust ey @24, The degradati on

factor is . a re s [Lti | hdi cator of RNA
H‘esgﬁleafﬁfﬁﬁ‘\i‘cSeiﬁge‘gﬁ?P{‘efP“ﬁ@%%‘%“ﬂ%"ﬁ?S}' BRaiPes to 185 band
{emfilenySiantl k-@enpilaatSigerl) * etk Iteters; 30 new netric is the
apoptosis factor (28S/1 8S), which is the ratio of the
hei ght of the 28S to 18S peak and is indicative of the
Pecaeefrto@gdergmt/ meaehdleBtignaledr efbiingl.Bpopt osi s (51).

LS. S , 3 inversely correlate with
éﬁﬁgﬁg&agﬁgﬁ&%ﬁ%@ﬁr@%g%§PP§ positive for annexin V.
Thus, for PAX systemisolated RNA from our previous

; nd current BMIs cohort, we report the
%F%?%{‘ia‘(éﬁﬁg%aﬁs of RNA quality netrics, which would be
useful for conparisons and_pl anni ng of protocols by
ot her | abs; determ ned the Up-streamquality netrics
that are nost indicative of the quality of mcroarray
target detection outcones; and determ ned the effects
of inter-individual henoglobin variability on the

e - Y N I - ~ - P

sensitivity of de
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40 detected here (data not shown). The apoptosis

factor was 1.39 0.06 for E and 1.29 0.09 for 0, also
woi2odr/nodi f f erences between conditions (W I cegoms2@5m540196

OTC = N W o b=\ - W (oY S aTo)Y e results confirmed the

Irgc"k '%%gq%aja%ra ?@P@%@ﬁ?@@%@tmen t he handl i ng
gor.diceifagers largpt meap(digh dirysighals, ks 898 wer e from sanpl es

ehAbasonb ¥ (DaNRssoRh TYba &hie M@K ation, whereas the
cﬁ@r gn{% BI{/I% c%ﬁoﬂmcépteu'r es inter-individual and

yprdleRteioeal stompieB¥Sisasl | dbd-ssAdiid has nore sanpl es;
therefore, electropherograns fromthe BMIs were
assessed. The degradation factor for the BMIs 56 WO
P07 1% P9t 9IS2005/ 040196 cohort was 13.47 0. 47
{8248 (temfhlaA, filé)= pstek SDbAG dn By3 kIR @r PRABIPBE then HIAR EARG\OEAR A dniph!

The distrihut b t.s,was: 77 NULL, 36

Saw@ﬁ%&‘ﬂ ngsg%RAﬁ!é% EA&%rO\ﬁJaE{JEDEAL%’ %F og)ér | ook at the

witedable [tepited fileppesiati® \Rahg CRMIGE foafenvireemihksthen e scalisqliegeied § thipel,
sanfpl &t on[N € BB, SAAT)] g8ke,= FADE tolv. yambs=-GROSE, B9 = S&Me run, had hi gh

degradation factors due to increased noise in the

bi oanal yzer rather than true RNA degradation. In
}contrast to the reanalysis of Condition E and 0 5

sanpl es above, linear correlations were detected

bet ween the degradation factor and gapdh and actin
i 3' /5", probably because of greater variation and
Quality and vafngh'o@éf,RNﬁ EIW@ Fowx ga%{r%r_le Bj @tlwp I\{awéactpfﬁcgmbnttedcbt%egar@fllty of target
detection, with thinquality ofiRNAetleiagt ohephtise makd imeortan dlie Suality( oFRNG FamPéX tofagrdiected bload Quidh@igfluenced by the
disease status @@k tdfors; sample@andifdand StheGbindSamQPRRELES. Previomly, e shafad thalBllet tho cbndifens representative of

practical same ha%cﬁr%,)the Pﬂ-ﬁ%‘—eﬁ W abld G pr%életgimgi brocid %@/ﬂg prcﬁt%g Jo&ilq ‘itél e Qr%_tréﬁﬁlgﬂtable transcriptome
S to 18S bhan |ntfﬁn5|ty ratl o versus degra ation

measurementsf% )CF?S?”“V' rﬁ\% Hua{gy r?e}oucs av%ti,een ge;ioiseabaseg%ssomawS % erbemevergabtgﬂr{\ent of cells or
purified RNA tojigoge @\fA’dggﬁa@atiog g metiigs d_gréggg frpyagtpetronhefeoefs tt\a.)RNA eftie goaqaggeugé One new metric is the
degradation facke (%4Dyteas), fhicierhd rieof e @@dg@ihtgnzteof basds frdmaeyraged Ry, that ib@ﬁkﬁi\& Edaer tndieular weight than
the 18S ribosorhal &al@t@ge 183 b’]andrin@ﬁk(ﬂ'ﬁ"nultiplie‘t’:"ﬁ&;l 1o It & D@nifu6is Vari;blgﬂhé_t is @H)_tto?derQ% c‘élggorical variable named
Alert A,erthgswe?al st andard range, 10 Finally, the distribution of

' e 'c‘fs_' of total RNA as determ ned by the bioanal yzer
BL&ﬁT‘(ﬂ'&"é"gfﬁ?t@?r’fbﬂso’faﬂ’eaf%”eﬁ@m f5&1edpAX t ube. These results
NUgug @@@bgra{d*ﬁ@tand@cﬁrreﬁphd; tovedrapdtien &ctor edugst<p; M@.LQbeoRNAdaqr@caﬁoh taybe detected and values
froPigtods; ned at the bioanalyzer step: RNA yield, 28Sto
0 -fQQeOedeﬁLg%aﬁdﬂﬁAdEafmle%fhé’m odegradation factor, —and

ert e Vv bl'e A ert

t, t arl(ﬁ { uld be nost useful in

REQ LR FEh OB Fe9RRM 0 ‘HIPATO"RNA sanpl es for conti nuati on

Thegtbgragiation daeies is ia mege sengitive indipator offRNdegrasteipnyttiagthe trppiieal 2§Sdpr1gfband intensities ratio. Another
new metric s theGiotBsts FaCdR (2BBIBS}, ik is @i rafiolaréne hidigardlittie a0 ASS peaRmie indicativd ditipgdantage of cells
undergoing apbPto§id (AR AbofhYsR ralrdiBhn ACERBF B @atcCiiBbeh th 0% FBhufell SR pddRE Br afbnlyv] Thus, for PAX
system isolate? é?rclénﬂo%%fe\?ipéso s\%&f&bja)%ﬁ’dgg%}lﬁdé %Egé,gvg Fcéﬁ':oﬁ ’h{] d#@bougogslroi Iiéﬂ% ?ual%i\rmeitricg %hich .would l.)e useful
for comparisong gng gﬁppinggfegﬁtﬁqolé@ ofaplats: deterpinedipe UptreamainRity fegips thatﬁre fest irgligative afymbe guahty of microarray
target detectiomentdor@s; dnetstermibési the efiaqtslobvger-hdivduathe@piobh ragabitiyon tiaenstiviveoiverght dalection.

EleStBIHEdgRmsAbm ThbdB S (50) HBERMENRL@) theli® PRNELEFaRGirg Bonditbns,fwheR 8dAdition E as in fresh, the
RNA was extr{st%%?er ﬂmmrxuﬁ %f%ga?o'n Ml%w h&fs@r%n%ﬁl&aonﬁ% cmﬂﬁ%l\ b gs%(n frgzgr[ léé/bggi sgt folMburs at room

S){St em Ilnear corre I ons _were I?er orne et vveenSE = 6)for E

mperaturs i  oppe 4R G SVHRIRIA pip5i9% repmetsion g B SUpFETIE n= O o
and 6.53 + 0.44 facP vmmdiwaje petwgen tretwe liatging méftads fVilcoxopa s 0.130 thtgrhagﬂtidﬁ indisaiggthat no degradation was
detected (dataGié) EHov@). BihdaiRirelghier beredereirh dEyRHANR REor B GaadR Bnd tadiiaes' v REuS déSendent (51), and was not

detected here @Q%@E&%.i Tﬂ@apgp@é%tfagt&wasm@@mo@ t%rj E%ndf1 %:lt 605 for d, oy @ilh nﬁh@enﬁ@g &[wgen conditions

. PAX tu 285 to 1 band | ntensity rat) o, gapdh
oS8 030 Tl el P e e R b 108
TheJeapgysissbpvg e ﬁqnpmlesstlg@g{ﬂétmeiteghnigat valgion Wisipesthe pupesid3MTs cohort captures inter-individual and
disease statesaigtiohis tirid Gea Bore shibpiay; théreuds, axctepharbgfa@ciiom theRvtIesere adsesd. EaiEptadation factor for the BMTs
calls, an indication of sensitivity of detection of
targets. One obvious factor is average background. 20
As average background increases, then nunber of
present calls decrease. Thi € was observed in the
current data set, but the effect was mnor (A chips,
r = -0.397, p = 0.00003; B chips, r =-0,211, p =
0.032). A less obvious factor affecting sensitivity is

T Y o o . Y 4 "
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40 was over fragnented; four of these sanples had nore
than 5 pg of cRNA |eft over, so these were hybridized
woaQod7lve1aerays resulting in the 12 chip sets fecrBatmbi040196

cohort was 8.27-¢ oﬁﬁ(tn&n + §E @J 1%? 'aﬁ@'frf’féja‘ﬁgpt%sisqg%rﬁlasﬁ Z{ i%ﬁmghﬁﬁbg@n ?ﬁgAl%?avgaﬁ %%LL, 36 YELLOW, 3

! were processed using to
ORANGE’anE)F%Ergd sanpl es yielded enough total RNA to have

A @p@ﬁﬁlqu gde @@troefgrpqs@s 15 @WQ{E FRNGRD isqmglgselagja,stedm@eqe@qmiasnilopﬂgfrom the same run, had high
degradation figtars b @ Herdat @lsé imtgp bOHalzdn taper B@d tr& RMEde@adRib) GRS tHd Fearkifd@ of Sondition E and 0
samples above, et korrRis wekdl AR bBRdAPheRiSyralidid P dPaHh G:hun 3hd a5 QrEbaﬁly}BFcau\%guf gig]eater variation

c{e

| froma conval escent Whose nasal wash =
sl Pl Sl LR SRS B Ll 55T
= 0325, acting 7,28 STPi13P "QP19"E9E EPTRIGHCR belieen 2RI B R Blensivena versid eeprgastonfactor, gapdh 315 or actn
315'. Also, oripjlesut Bl thet2pSigy 8QBndinkensity rabiedaiges Yeeedrom $8ﬂbarﬁ]$zerts$ﬁ@ardf¢1!8éiwaénmg_1.8 and 2.1 range,
while the rest &Bdutsidiefdf tifsl s@@igd rigedi cti on anal ysi s. ;rhe ot her 45 50 chip
) , / erence re C

Flniﬁlf'?{thg d}%trrﬁlgg?;gglhs%éée%l I%TA _Iaﬁd’étgrglgeﬁ @)ﬁi{é g%a%lg&ee{ Tgngeg H%T 1?%@’59'80&??%%& er%lese ‘results
suggest that oggetn&aﬂcs ? a@&%&%uaﬁtbobtil%at Elﬁt?mﬁpal%zgrtst‘g‘p: R'\H\H'ﬂ% 28@@{! & bﬁpp Blensity etiogegradation factor,
and Alert, the gayiie Mgfiwoyjd be mqgidisefubinenssessmen3f ingikidup Ribesensples/ies paptinustine of prboessingras t¢ other metrics had
large variationahtétiie bf thameeifioybriarge, Stbtodh maBareyb @B SccePiEFIA@RY "SRR Fere KIABERH Gdle RNA samples,

In QMOn@%zerﬁiﬂlU@ak 6 daé Zhe}@@in%g &Zén%; é‘rﬁh ; saﬁ&% {N%ﬁé%? %’ /296%%@ 20 days, and a few

I O MR e —
PAX system, fngafgorelaans P ReETReC GE1B B/ Imp hiesampiepsredpzestbelore R et ene R auallty metics. There
was no significapeareiptian detested bbteagr frogn e Esussityadrtiod facke @ tdsis 1adtad koRIGINE Bdd per PAX tube, 285 to 185
band intensityGhltid, §abh 10 6Be 153 Sheb IRHEsudg MK at AR BRSHoR AMEysRin Ttk byer these conditions.
Ma}s{ﬁagcﬂor@%ﬁ%scg@@nei n%%*?%‘gf"g Ergn"algagq% !())f\?\?qsmgt-{ rﬁlg%ﬁig\rogtgr% as: @"ﬁ %t\%gl\s/fgctor isa arveerage ba.ckground.
As average baé@%@ilpcgags&sethsp gunﬁeé%{f)rfslaﬁt,calfs gqsr‘se]sef. éhlqms opsaTyd jn the cugignisiati st Ry the effect was minor (A
chips, r = -0.397 A9 8003B BIPRVi=rORE!, REDEHD Vi iepsiaisyiout Bt affoti® sebsititi® is th@pe@endf gRbirAra@cripts of the
mRNA populatlon. 2Wheh iire@inBamoudts & gladin ARNA tréhscrif® wére gpikedl inid toIRNA ftom Bell e, the dercehbresent calls
decreases linérly@O),A'To‘beté"miﬁle% this g‘fer}is &esé}lt aﬁd tg'qganﬁté?etitérléalglt%tlzie %%e c%lgent%%%sil‘tﬁiﬁear-g@rgation was performed

between Numgegigﬁ%%l a?c%/ I\%’Ie?n&e@{em%h&%w a %ﬁgsareffn:e%gf pB(ﬂam a%fiﬁn?(gl?@%g QMode cell that is likely to be
directl relatecloglopiamRNA ameysy & siqaijeatt ¥fkptiab pinor offpabwas dsjsgieR & = 9.228; P sHRUede] ondyfor teerghips only. The
equation of th regreesiun ling sedgestet! banisravery pivbhréntincléas ORmEDITCiBRLis adtks inpRessAtGtddBSealls of 100 genes, or
about 2% of tr@h\]eraéémnﬂe‘ioffr%@rﬁ &l 3kt S aRd that the percent

| Th%gge rgsélﬁ %g}e&egshlg@f/ &Lfghgﬁfls Rlﬂfpflm\n} IP%U’ gs\?\%egcg%&%%t%%kﬂt ﬁ%@lé#&ﬁ’ i sar.ioEslﬂb%ease phenotypes
and handing QERERETY H96f 2f GBIV AL e syPropsh enalise, apyeh vepiiorishemoapingrpounts contributed a
minor effect todhe sgingitiFilg of veiteetionlofi@yget b Be Gpaatipmisioangye it lert iehieseaed thi@-arolust ingidatorlfdr continuation to

the target preiataneRps, ith V2043 @f NULLRRIAELL 6\@hdRbthdREbsdiblPmiddak= re*ﬁﬂ.own
concentration, suggesting that the scaling procedure

csy G kB I S P 1 241
allocations wefﬁdngrr@@(}. ,Ag)gpl oA @%m@@we‘mfe@ssgj fiort hylsidfzatiop cobkiaibdampfeirom PAX system derived RNA.
Of these, 128 Bdregtlorh thd BMYs, anfl theyergelning 1y wers b dvitgs. t 0 determ ne outliers

of G, 68K E oM B8 Bm@dofoP¥ Bue BB Ples 8ol iPthe bridiiol b ARRTES .ucﬂ O)Y@vére from another donor to

compare usinglgé?zﬁ\\é\e"rrrgds P%ggwégv&e‘?e&%@%rgpﬁ%t?sgrﬁ%g@g L%@ axycyl B}v{%}%’@c# ieaic_:ater ﬁ,éna ffarp]ale donor.

ThesTPg qipsgel e bRl were 8ieip {0ibpigies (vaaamaneriNe i hyreactial BateyHloBeich thed 8 blood samples
and polyA RNfewap eset aeid Thadretral. (500 dBatdh 2 6dd i1 qasip setb Wite B igood/vevspleaitiot wqm_meciecds ih Batch 1, but the RNA
was over fragrhefted XUE Bds@dditibs RAForskRn 1R bSANAGHH @/er:[sgthgé Wefe%}bﬁbg?d'td?}%e%ﬂ% resulting in the 12 chip

. I e (0} I | er .
sets for Batch ?CB?_E{ ?Eorhgnf‘li? !(i)hﬁ @ezsf%th{gﬁléod éa@éeﬁ IE?%EN&IIJ ;{B?Bessieé lglflgrl%?%lgmé o@fﬁielgné blo\c;\%?rrgles yielded
enogh ol YF ot 10 1A FUAJSEL TS A RAERIeP BaRtomeR 5 oo R
blood samplestirpip Batclf 3 ©pegitheds Qi ssio was admfagenyalesceneRr wibfpeasg @astabitied fositigesdemviral culture; therefore,
this singular cas@v@s Sehuded 1réin rfosturRlsR g resBiE)5 chirQikts WdreGdakl 43 e IR sétdh clas® prdadtion lysis. The other

50 chip sets, r%lg}!ileﬁﬁ)f prtﬁ%@ir@ gfrfge%ncgs?tgrie ﬁa%% r|7F|to &Mtgéi sel m?@%ﬁ%@? wrmgBI%}]ﬁg suhPled to 103 chip sets
v AR O S o S S e gt

gapdh and actin 3' /5 values well |less than three, the
limt proposed by Adfynetri? (68). Al quality
netrics, including background and noise were stable
for the 103 chip sets fromidentical protocol. 20
These QC results suggested the reliabiliyy oflour

- Y



10

15

20

25

WO 2007/ 011412 PCT/ US2005/ 040196 i neretore,'to
determ ne"sets of genes-thatcorid iiest classify
wbebr7diesiver sus non-febrile patients, febrile wCThS2005040196

represematlon%qt%no?r%l’ieno@ées hgalths'qﬁ%nléM' t% *al;lenov dJS anfi convdlescents anlg IPGMI]LE wu%ou?agenowrua Therefore, comparisons

emong these %&ﬂi“?ﬁsf%dcﬂetf%bﬁd%'é@@ée“qe%ﬁs e f%@ﬁﬂ%hh?vg%mg VAiEnEflip lRPropgssing g results above
are summarizqyrieplyBbelov's were varied to obtain optinmal percent
correct classification. One is the algorithmfor

taies  Classification, which consisted of six nmethods tested:
oppound—covariate predictor, iLagongl |inear

batch (i GoavalestenBarnt hamagl yFébdlewlt RERWRSE Bl ghbor, 3- nearest
number €1 ghbors, |near est agemgsr Digehovi@d suppqrt vector

machi nes. § For alll thesp six nethods,| the' univariate
ignificant! p-valye cut pff or the'unijvariate

10 hi scl assifijcatjon|rate' Wassvar] edy Al|so the effect of
usi ng the |randonilzed vali ance podel flor univariate

3 lests,was gssessed. Kinally, in|cogbination with the
opt i rral unijvari ate p- vaI ue or c|assifijcation rate and

A resent or |absent |of rangom_zed[ vari arjce nodel, the
fold fatio |of QQeoﬁnst i c earis between |two cl asses was

tT T zed—The—optinizedpercent——correctly classified
5 pnd the optlimed condi%tiops for thedthriee conparisons

esthts are -showntin Table 6 below 10 TABLE 6

6 [Classes to jpredictt Qotinpl parapet®rs |val ues optinmum
nivariate | percent misclass fold Datg used G oup |

7 Groups2 corfrecg algorg thmrate chapge |al pha SVM NN,
or 0.05, 0.{4, gene-expregsion npn-febrjiles febriles 99

BNN 0,5 1.2, 2,3 (.01, cpnvglestenis heal thy 87 DLDA

1.9 0°001 |febtil ¢ w fepril'e wfo aderjovirus
adenoviTus |91 SVM[I. 5-17 0O uuu CBC non-febriles
¥ febrifes 91 sWMo0j2 T 1-;[ 25 copval®esdents healthy 77
BPAO—3none—febiite—w+febr lTl: wo—ddenovi r us
total  gdeno®irus (77 BNN|1. 28 0.1 H ectrodpherlogram

on-febriles febrilles 811 S\VM.Q 1.02 ! conval escent s

healthy 67 SVYM 1.02 0.3 febrile w febrile wo
Thexadresiaion/df vianals apscencentiaiions and g SendiNitiaf the {08, bC, GoDAdnd e cBIHGRIE-In were evaluated. The
spike-ins shodedNé®onl Akt Eatiensii withXiolvindort@ehtiqa @droSsNdhipC @ita k@ bwn)@mithaiCid Pdtkiertt pra3&Sealls of bioB,
whose concen‘MﬂﬁrL aHi% 'Ieﬂagof gé%er‘%ﬁwnt)e\lvag %b°f ng‘tﬁm@ Qgﬁs@r@oog@ﬁsﬁnty far E]Ieﬁwe Ehﬁ@ lAhJ s%almg via 100,

control genes % E)oggms s é}}%ed %&r}g ?ng gatprﬁhlgrvaﬂi kgowil)co?)usr]t(r%jlon dsques{gng‘haﬁ,@% scagrﬁ prf)cﬁdé{ te did not introduce
significant artifgeesddate pof 4)i i ed t he four groups, with 99% correct
Indbigthagehchdriglpisds thedak @ Bitimran 043 schreddwird ojted & TBlofdo @dbiiedauality metrics, to determine

autiiers and eXABRA drdyYwhBH ¥lor 3 BHERYBAGRBCKRIM, Snd to @d’rhgare%af s@tsbm WRSE FomSthe? Kos W Uees proposed by
Affymetrix. Th%%?rn(? pa ]@melfleg'sety ng \«f‘erlé%mf%rm &hﬂgﬁ% fas e&ec%fi q—'Qr‘ihe H& r% % thef %ée \Aﬂé’lﬂ?p%ﬁrd &1@ in background and

noise due to d ?)'ﬂl Bessca(nr@ma @ﬁe wqglcsd%urrﬁcggrtorgla a@@fc@lbratw o{ ﬂﬁa sqawg ’%‘ﬁtﬁi trleégfps \geéatprocessed before
drifting and aﬁem:{hbragtav(ghqun@r dd ggtr@fectjlpmq Tlrapercentpfeaagtgas@? 21 Ka@eﬁge{;ﬁS@igu{ma@y 21+6forB
chips. Batch THadHedovai f@@ev% I‘é&ﬁngwihtgﬂ"yaﬂdbuiid M3 atlivkSeRI @M ko @dalysis where appropriate. All other chips

showed gapdl%?ﬁcparctﬁ ?Ig"lvé;rh@s wel] {Han W@ithé Illm;ﬁﬁ pééed% PAﬁpr%ﬁﬂéé? Qi q%ﬂvﬁetrgse m%ang @Jc@round and noise

table fofd X \g‘ Sieto. er an us provi
were stable oé%ﬁ] 3\7'&‘138?&(’"‘ WEARP'E0f i nformation for classification.
TheseTQplis\disssugpested tip relizpifiijof gyglprogqs%agq fepittatgd e mcﬂyswparpd @Elasiopel migioarigusiefori eubsets suitable
for a particulaGfatistce brilgls tolansteyce@in quegisnedi ct i on and |ists the m ni mal
set of genes used to classify the follow ng cl asses:

Class predlctgn g} m*gglo%s\{a? ST%%% pm?nre] if {eg g}rgelnclas%ouﬁ Qass:f)relp 2 four. p{geno? ?eos/oheFaﬁL)} wblayendwrus and

convalescentwd febﬂ%\ﬁtp@t}wenc\y@% gqﬁgpre&l@w&qweé@ler@ ﬁgt \was perfqgmd/o Faré@wsgq ss prediction, the class labels
were results froethepeléatendad adsay bi'pultgaa aderovinedibresoniendf the febile and Qnv@cENt grovprT@Epervised clustering of
samples sugg_&fed tﬁa&he%o%@ﬂ%ér@@m gdnCekrdsDr B6ild W3 Qﬂr@ﬁgr{u@@ﬁf&bﬁ?&atients {not shown).

in"classifl9r-"-117?al51" 10); d' Y ef5ijil'e

~iitf'a~denovirus versus without - 91% Febriles with

vs. without adenovirus infeétion, p <5E-4, nunber of

genes in classifier = 11 (Table 11). TABLE 7 - M ni nal

Set O Genes Used To Cassify Febrile Versus

Non Febrl I e Pat| ents (Sorted by T vaI ue) Geom nean of

~ o - S~
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class 1: Hclass 2: S 1 22.56 p < 0.000001 100 64
495.9 227458 at programmed cell death |I ligand 1
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Also shown in the table are optimized percant correct and conditions when using CBC or electropherograms data. The results showed
that under optimal conditions for each data types, gene-expression data provided information that best classified the four groups, with 99% correct
between febrile versus non-febrile, 87% between healthy and convalescents, and 91% between sick with adenovirus versus without, The optimal
number of genes for equal optimal classifications among the four groups tended to be nested sets, with the smallest set that gave the same optimal
class prediction accuracy containing genes with the most differential expression. This was likely so because some genes are correlated with each
other and thus provided equivalent amounts of information for classification. Tables 7, 10, and 11 provide the p-values as a measure of reliability of
prediction and lists the minimal set of genes used to classify the following classes: febrile versus non-febrile patients - 9% Feverstatus, p < 5E-4,
number of genes in classifier = 47 (Table 7); healthy versus convalescents - 87% accurate between healthy and convalescents, p = 0.001, number of
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From the genes listed above, a table of 'Observed v. Expected' table of GO classes and parent classes, in list of 47 genes shown above
can be prepared to help elucidate the molecular function (Table 8) and/or biological processes (Table 9) in which the identified genes take part. Only
GO classes and parent classes with at least 5 observations in the selected subset and with an ‘Observed vs. Expected' ratio of at least 2 are shown,
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TABLE 10 - Minimal Set Of Genes Used To Classify Healthy Versus Convalescent Patients (Sorted by T-value)
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glonpl ex, Jjocus E bu , subfamly 3, 10 6.5 p <
(. 000001 {00 116. 1 at Chip' A BTN3A3

1 654 o0 283N E-34=3

e 202411 atlnipr A pha- nduc‘ﬁ%rfa%km?)ﬁéﬂ;it oall

' 007/ 0f’1412 PC G-t %Pé\t B0 rafeing!l interleukin) IL1RAP

iinterferop, al phai bl e grot ein el esgpero redin

I and comnt T juous nefradat vartaptes—cp=van i’lﬁc'ﬂrﬁerw

21518 flGadp phen%oypes aivefve %aoe a%m%&e:d Chif A y ZCCHC?2

] ¢lat egori cial variapl es jthat dorrel afed %ﬁ"f‘tﬂn"%e f our

] phenotyp€s 1 nvol VvEd th lql ot s Jof the|[PAX §M§kﬁﬁﬁhd&%@m44

31539 75&%6 CQVii'Bd at es Aﬁé’ £ &9'5kel %14159_ 5 8 rJhl {//%P r%ron mched protej 1F144
@Xpressi oy out coffes because |f he f’ac Ac

B tlheir proglucts foll consjjstengy. 'Pefcei Vé“d Stress

] ghowed T nfreasi ng|fqual ijffatrv Wit Zm,,gér@@%omaﬁ

499 bRa%this B expegted. |k s i|péieas h'@lﬁrconta nf'j d ence ZCCHG2

L hat _our ¢l ass pr >d| ctilbn seti of gepes ilS"dU&"t
iinfecti on|{heal th st atus]|rather thanjot heputatweﬁﬂétéauﬁtm ng

5{5.4 V%roh abl eSi1%oT?b| ?_S 2|%8, _ 231.8han$21g52?_g_ét ﬁﬁﬂp?i}fﬁéh%u&@ése&&eﬁt Z51G11
Q enes at sti givie hig

L] Iagsifi ciation, ih orddf of: lfebrilk ver%’?}%"%leﬂ

f e patipnts, [febrille wth|adenawvélatppteNEr SUS
5184 wWhtout agihovi r ug S0pat i|ght s, ||ZAEe-Fe e Byl 8548
nt.patients espegtivel vl _lnllTables. 18, 22

pnposiltion of claspifi gedn gascidsiteinerd,

tant dtf thel0, 001 e_v'e]l soRBRR tinSingSiRtEik /2 d
el ugl* anged RHEm 2200 10 d Qg |[-CALSIEE

soluble, 3 binding protein

NOPS/NOP58
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flor genes S|gn|f|
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membrane-spanning 4-
8159 p<0000001 /100 3643  ||1802  ||223343_at ||Chip'B'|[domeains, subfamily A, member|{MS4AT
7
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butyrophilin, subfamily 3,
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excluding -2.62 to +2.62. Tables 16, 20, and 24
provide a detailed summary for the performance of
wohewgifdiers during cross-validation used for fewmsoosmm%

e .- s, JR—=Y Tableg-1Z..2 _: 3 _
ﬂj letails g to th% _ lrﬁanc¢ Ssi Wgwg7%mﬁ$@kﬁma q

tr oss-val datlon espect for 8 preféin & he
FS—Cotpota -" Predrot (e
Per f ormance of th Near est or C assi . . _

Cateﬁ%l?a]ka&drcm@%me&fiatatvwéblegcowgp \@@ {he fNéqh%HBBsragovederg gsgqssraf gl?e’only categorical variables
that correlated W ih¢ feyr nhvenpipes ingfived te dots pidhe PAXStsteresest Fhede epvarthtes aerd qnl]kq!yﬁq affect gene expression
outcomes becafde thé rarumBIREEha@ DC hdt@rodbitbig @fiststende Chreplvedlstisedshded ilcleaisgsaudiithtiedtrend with sickness,
but this was ex@ﬂéé e rn&crégé‘e '33?‘Q)ﬁfﬁen&fthattmh| @as*—dre@ﬁ@nrset Q‘g@&@s@@lto |nfeQ|or$ff§£Itﬁ gfﬁupr@ﬁg than other
lysis Classifier. Specifically, Tables 17, 21, and
feports the paraneters used for each cIaSS|f|cat|on

nmet hod and each class. For conpilation of the data in

TabdselB) Pad 2 provid@ 4)prgeglistalf g2es that skilegivef high feroan corget §lasstfiatidn drerdeveft febrile versus non-febrile

patients, febrilc@TIReAYREhersus Wildbut addnBiius SO afd hAPverus coa\gleseeltjpatiﬁntsnéébmﬁ&y. @ ables 18, 22, and

26, the compos%n%&?s&érs?s"f}srgmo@?ne%rgr%géntq tl%(a &(ﬂ?éveéiﬂ St n | %{}H que t-\%lge nr%\%@f?o% -2%99 to 14.6,

as non-
tes predlcted as A n22 = nunber of non-A sanples

Tabley 1§ &, et cirovigs a detgired synerydonthe phrformfned of atsesifignplurinaarossrvelitialion gsedtfer fables 18, 22, and
26. characterize performance of classifiers: 25

Tab@qﬂ §1 gnh XS' &)\)(de f‘ rthE‘rldeth:I'ag i3 ']13- tﬁb}'m%)ce @9&%@ &uﬁ}\b Eréés validation with respect to Performance of the

Compound Covrqrf% fr%cﬁ% 1_)@?]8%(?[ Pe orm@ aqk tPej éleaﬁgfstgaq%@{ (%&/sgler%grr ol %Nearest Neighbors Classifier,
Performance ofp Q;za(eﬁ Qethoﬁ@@asmeg 5erfqnange@f§he $ugport Pegtor Magipp C@s,slflcp ,ar@\?prfg@@ceégf the Linear Diagonal
Discriminant Ataige3 [Clessitef. SpeClipgip Favlesd 7, 1, anlExs|mpath texcharante@io hsex f@ facH @@ sitdataisrs#b@ and each class.
For SSRBHatBAS 1R1Abta ICTaBE $ER, andB Ghe lolodtgPorriubBevele ERANENCY Of genes
La%:@ mﬁg? in Tables 18, 22, and 26 to hel p el ucidate
h Tul ar conmponent , nnlecular function and/ or
bi ol sy of phrsti@ulesriedried sithi ch the identified genes
t ak @12p aumber of @e¢ Asar@Es pddigsisenn-and parent cl asses with at
| east: - Rn6ds h wahb@psddeioshhe sel ected subset and with
an' CBSRENEH NS wnfBERLES pat [0 of - at |east 2 are

arl sons determne lists of
Tm@@ﬂ@@”?%é?“ﬁfﬁcﬁaWn%P@H?ngC?mgﬁpressed anong the four
phefesitypyes!nttdds conpari sons were performed. Tables

28, spbfictyandn32n2ghow the 1ist of genes found to be

d|f&gm@p&m@@pﬂ@@ﬂ,fﬁp&ﬁ%g versus non-febrile patients,

febr| rsus without, and healthy
verd §W%%%mw @@anhﬂﬁéégﬁctlvely Tabl es 29, 31, and

33 provide a table of 'CObserved v. Expected' table of
Tab@9,28, a8 ETepgvidasrdable affObsatved v.Ckpented Bl of Glntdssksiamitpgent clages, and lists the frequency of genes

reported in Tatiek BCPY RIOH0 b @R cdi 1P oA, moBoudrktidR 8ndidrBiologd& procaEbélin i the identified
genes take par# %mﬂ% chsg larlré g%{eqﬂgs%%sgvﬂ%t le%s? !5 beélvﬁgns ﬁ mm&@ﬂ%set \?\ﬂ?@%ﬁ:‘%‘i\kd vs. Expected' ratio of

on an i ol'ogi cal processes In
a”easwaresf“’&‘énufled genes take part. The conposition of
classifiers is listed for genes significant at the
Class comparfdon®.0rd deteR¥neists & Beilesithst ad OfeRMEly @flesiy anforg\ha foit Bhenotfla€ cldss curapkrid@s were performed.

Tables 28, 30, Er@ @ﬂﬁo@ thE fs menegfgun(ﬂgbewpereﬂiﬁew@en fe%ﬁf&zleréﬁgﬁomﬁmfé gaheﬁtg febrfd wffﬁ%de%rus versus without,

and healthy versis §%Pke}sgﬁnis 6eﬁp§(%ve Y. Ta?l égoig Jg&é lprgv&ig' as ta C\{\bge ?ﬁj d % V&et‘tteﬁ ?ae of C?O classes and parent
classes, and liststhjg &agyeqoned g6pss _repo@gigé’ eoteetd: 30, g 81 tyyhelp plucngatte the geiudgr compongpt, @olgqaigwlﬂlon andfor
biological procésees in WiththeddeRi:d f98es Gkeipt e romitiod ¢ eiassgblerelbllste:rw 966 siyfdant at the 0.001 level and is
sorted by t-vai@ Ofld Y It dirol? GTdoWdS26) %édgﬁ@é&ﬁé 62 YryI50 BfsseDhind FaleM SHESwith & feast 5 observations

in the selected ]gu%?n‘{)aﬁc{ wnho n ‘Ogsgrl\?eg \?s Expié‘h%%%o]oé% pgﬁrare 91fo ng enes that passe d

Ing criter ype of " uni variate test
used: Tmo sanple T-test (Mﬁth random vari ance nodel) 5
ForTable28- Col umm of the Experinent Descriptors sheet that
Degdpfob dB&SroBibiaSSs vari abl e : Fever status Miltivariate
Permut ati ons test was conputed based on 1000 random
pernutations Nominal signi®icance |evel of each
uni variate test: 0,001 Confidence |evel of false
di scovery rate assessnment: 90 % 10 Maxi mum al | owed
nunber of false p03|t|ve genes: 10 NBX|nun1aIIomed

. - Y r 1 e . o ~ A o

confounding va%les

excluding -2. 62§oék
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For Table 3

Nunber of genes significant at 0,001 [evel of the
uni variate test: 5768 15 Probability of getting at
wobeasn015id68 genes significant by chance (at thec®u30ds/040196

- wuroB Y Slekesi,f - there are no real differences between the

| asses; Genes whi ch discrimnate anong cl asses:
N”rgfa%{%lgpé‘esz‘fégzg Sorted by p-value of the univariate test.
Numpy &f ognpsythgtrasser Bgingreterieds’gy e si gni ficant at the noni nal
TypOof 00diatd tes@dd: Tod-sabied -tastiitviationevtrance sd) 20 Wt h probability
Colfh o B0 xRt A edchiplom theoPldfRinGRIAE Bridpi@ Hevad sBudN O rroor e than 10
ARSI SRl BoPRARLp.or 9000 Lhe 11t

di scoveries. Further extension of the list was halted
Nonrelsieniisese Elelef dadh grtvarigipied: 800t ont ai N nore t han 100 fal se
ConfitleBE16OM it dsEFscTrdrate ek @ntd0% 25 Description of the

et Bb e Mumpe R LR Een&l@SSES: 2 Nunber of genes: 44928
aNuﬁ‘ger of R ggggs%lhgetneg 1gssed filtering criteria: 15720

NU ene ,
MaxRy ‘°"Y‘3‘Fpr‘iﬁﬂng/°éF"?eéfi’S@"e€e@ t*'used: Two-sanple T-test (with

random vari ance nodel) 30 Col umm of the Experinent
Sunbeg ofRés@s:or S sheet that defines class variable : H ND
Nu;ﬁé&ofg?nes%\gnif@éﬂt'a%.oo1|\4oﬁlJf!hé’xﬁ&ahﬂtte%zs'?éﬁr”Ut ations test was
Prot%lglg/ﬁ)%’l gtFttllen%%t E%és? e(\}})egs lsxé'h@?garg gy;c%ﬂcg Eﬂ?ie\ro/’goﬁ eg@ @Eelfegrg {Sfo r&%ﬁg%%ls between the classes: 0

Confi dence | evel of false discovery rate assessnent:

adwhith dis@finddlamanmuessesal | owed nunber of fal se-positive
Tabg@me&tédbgts)vawthermma@kekt.fomed proportion of ;al se-positive

, - . o er of genes

Theﬁ?‘éﬁ?ﬂ%gﬁ“@% [Egtﬁe(rf%qngllogd\?gefepolgﬁe%{"ﬁggﬁi,vari ate test:
WittsrepheBiity 0 pdfs i B 9ote3 2N Ny elst dspoist 2943 genes
Withsriropatyiit of 9% tve firdh§f30bnegreenésin (cenore thimel 0%00f B isdoeies Fiyther dxtentsibrest tig list was halted
becguEeGhe RDwoll€@MtaintHok her@meescdmisween the cl asses: 0 Genes

whi ch di scrim nate anong cl asses: Table 30 - Sorted by
o p-val ue of the univariate test. The first 2943 genes

are significant at the nom nal 0.001 | evel of the
Desgrifjonithq proplein: t est 45 W th probability of 90 %the first
Nunddrbftlagerzes contain no nore than 10 fal se di scoveri es.
N6 o\ies2fdd/ 011412 PCT/ US2005/ 040196 11

[ ilfty bt, 9Q0r a'the | ast 4bbz-geol as contain
B R s T

0| 1l se di scoveries. Further
Type % prevpialp lehusest Twe-taeplq Titeskwithandonhyaieqcepdelhecause the | st
Colyw oflthel ExpeiméntLleswipimg shest thdh@imesTOM vefizlk SENMs.$0G vy | es For
Multhaatb Bermdidtio 1ebda&Campidd b4d oofboothem pillogm  Nunber of
cl asses: 2 Nunber of genes: 44928 Nunber of genes
that passed filtering criteria: 15720 Type of
N°'?J’ﬁ'isw'%‘°§fﬂ‘§p°feé@t‘”“’ﬁfgtétag "¥ho- sanpl e T-test (with random
Confidgiicp level gléalsprivgasryratelagsessmantifith of t he Experi nent
MaDes elbiepiuabeso Bikteativebdna@t1o def i nes cl ass variable : S _AD
Matim alisueNFopGHbh & raisd¥ililelod@rd at € Permutations test was
conmput ed based on 1800 random per nmut at i ons Noni nal
significance | evel of each univariate test: 0,001
St fRegliice | evel of fal se discovery rate assessment:
Nur@@r olgsneslsnifdnbel OP0inavadf howedatenasindd®dr of f al se- positive
ProghSIR@Sgetting. & loAdbrsd3 GaARsighkitaR WEeknde (2R 0G1 @) if e afe@d SISk belw¥e the classes: 0
genes: 0.1 Summary of Results:

Genes which discriminate among classes:

Table 30 - Sorted by p-value of the univariate test.
The first 2943 genes are significant at the nominal 0,001 level of the univariate test
With probability of 90 % the first 2151 genes contain no more than 10 false discoveries.
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Nunber of genes significant at 0.001 [evel of the

uni variate test: 445 20 Probability of getting at
WOQHHYOIM5 genes significant by chance (at ther0T@81005/040196
Wit %ba%,lt))“of dO /‘o'th%h%%b 0] Es%on@ﬁnorn%r@hangé/f offfgge@ EEG\%%S hﬁﬁem%ontohﬁé list was halted

I scrimnate anong

bec?&”f%ib%%’@““%lmére g3y 10 fa@%‘*ﬁf"éeaesby p-val ue of the

univariate test, 25 The first 445 genes are

For Table 32- Si gni fi cant at the nom nal 0.001 | evel of the

DestloY@hd Abign t €st  Wth probability of 90 %the first
Nr{;@ ngn s contain no nore than 10 fal se di scoveri es,
YRRt bability of 90%the first 758 genes contain no
NUW’P@P&S“@%??HO% of fal se discoveries. However, because
Nun@ér ofjinbftierpessad @ering iter@B&2Q Tabl e 12 bel ow), these
Typgbfﬁl{vﬁlﬁt@t&g%@ TwhlsaNA- 1S OMh Ghabheradreemdiy cel | type

Column of%wr E%Tenrq?en [}e%ilpgg%{eeqtﬁat &%%ﬁSQIaJs(/aﬁ{b@rkt AlﬂL SGF%EMyeSSI on at the

e expression differences
Mulg F’@‘e %r”W@WOVteP‘éYaSB%“pﬁ‘iﬂ@as?dg I F‘EEH‘EUFBTS expression at the
per cell level because the differences in CBC
NoMiRl sigieth @ BveCoPdai Qiivarae ké@loyo1t 0 account for these |arge

Co@éeﬁcfe I%n §scov§}r§$éss%§shéﬁ?do %rmdeI s would have to be
eve out these two effects.

Ma’@@’?‘é'%eﬁmebﬁ@ os't'¥eﬁ%’Fse were no di fferences in CBC for
Magreymaliawed Bepprion pjé ewedire et | e with adenovirus versus

wi t hout (Table 12 below). 35 TABLE 12 Conpl ete Bl ood
Su,g,gvongsg,;gval - febrile wl febriles w o Count (CBQ)

Nurgbar oﬁ%nes SIgnnf canpatd (Joﬁevel thhgmvéﬁge tF&?ﬁlE t hy es ent S p- val ue

Progabiffof g;et_tlrg 41 le@s_t {f?@ry&s g_qglﬂogryby it‘gncg ?t tFBO Qg@lgvgl |f ttL mm%lglﬁejfan%s%)etween the classes:
0o1. 14 ; 0,0000: 1.93 1.75 0.0697 1.12 1 15 0. 7528
M dCount O 57 0. 97 <0.0001 0.60 0.53 O. 1664 0.83 1.18
15 ,§e4938940000043355700561

ynPer c 26.38 11.64 0, 0000 28. 83
%ﬁ”%bytﬁi%%"%i““%a‘i? 32 0.7368 MdPerc 7.99 8.97
TheIsEABBearGRNIGagThepotl 01 Breipithegnivaraelssi 547 G anPer ¢
Wi frobaslity FQ0 Bihe fitdt 2000488s doriain BOmoEShardil falek dOORBs.80. 27 81. 75
Wim pr@o%o?fig of Qﬁ%ﬁéw% ené-cBitkin Q138 B 16 Bisedicddied), 0034 4. 63
14. 29 14.00 0.1831 14.79 13.75 0.0004
13. 96 14 06 0.9309 67 WO 2007/011412
Homuer /bR Otierena NGBS (A 12 pojoy). trese diferences f RiiApgyid b dyg to gef type peterageneity and/or
differential exghsid 6t thd fbr cdilleve.. ADIDUgH lardeBxrBdsioddifierdr@es @e B@2e du/ oY@ gial Bpregign a3hp per cell level
because the difierthadd th cBSrarBifles Sinodbly B adaddat for 1362.1add diff3Bhcef OstAllstickimB@ils wdidhdve to be developed to sort
out these two 6f%§§5 %ﬁngq{t;%%dgeée%?go dg genc%s?’m %o%%&m rgﬁlgl%gleeg %bng %ﬂth g@noﬁrﬁs versus without (Table 12
below. 34,18 34.05 0.8193 RDW 14.07 13.69 0.0107 13.96 14.19
0.4554 13.74 13.61 0.5152 PLT 267.34 254.22 0.3079
TABLE12 258.21 277.15 0.3093 250. 16 260.21 0.9568 MV 9. 56

Complete%e?f o 8920 9.41 9.73 0.3330¢@val3 9. 25 0, G wi febriles wlo

Count (CB (83 C Efbriled) GRGuebet weathy nesantd ebpivilies velGbigus  adenovirus  p-value
febriles, healthy versus conval escents, but not
Wec  betweer3f ebriitses<OMit h vertglis wi tMoutdEtenovi r4d 1257 00929
LymCount P- val ugscol umms, avogof rom A% | coxom t @sdoi ng for 1.12 115 07528
MidCount d' ffergpees. b% CRGoyari akﬂsﬁfs bejseen dshe groupss 148 00615
in

ghlights icate si gn cant [ ff nces. 9.80 9309
Monocytes-rher ef% ofig | co“dﬁ’& sur e t h thggegl fferentl all y 0

lymPere expr esB&H gehtls WIEPE | at ?ar?é pe3 el 100%vel , sldyestidy? 07
Mdrerc t hat thes bi ogwl ecusbzar patdmays &87i nwoI0¥i ng t héde gene%’ 0.2547

GranPerc & € 1 NYBY vedhsn djghdher enges betsy\@en 0aEENOVi I Ug 27 8175 05433

infectl and_.no enovi s i nfectiQn, To detygrmine ;5 s
RBC 49?h 961 rl]r?%g ene[(#l st vv(g)s |ntegrated !

t hese tht
HGB  KEGG p&zﬁwa)ﬂ“%{)nd G1frd Gené"t7?c AdEGci &%%n dat ab"v%s M5 oses
usi ng EASE (70) to elucidate_the functions of these
genes in known pat hways. THé results for the KEGG
pat hway dat abase search are as fol |l ows: hsa00071
Fatty acid nmetabolism 10 2180 ACSLI; acyl - CoA
synt het ase | ong-chain fam| y rrenber I [EC 6.2.1, 3]

F SN 1 7~~~ Aa 1 m OAA R N A NN N NN I 1 ~ N s T
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hsaOO01L90 Oxi dative phosphoryl ation 1355 COX15; COX15
honol og, cytochronme c oxi dase assenbly protein (yeast)
W030E2214ATPSJ; ATP synthase, H+ transporting, PCT/US2005/040196

her Mt oCchppdii:gles k@ ubu EC. 3. 6,,3,,14]
iy %95 Wﬁgpoofﬁg"smpgm ﬁeoﬁés 522 ‘@aﬁpm; 4116 0827

[ SP: AT N i
MOV TP sﬁm?ha 1) H+ % %PhnspoPtd ng, 8r?%/t ob#ehdri al SE&H 8976 01786
MCH  conpl &30 su@Qﬁﬁl t 0p8 (EC 066, 3. 241 (SPBATPR_HOMAN] 2865 03510
MCHC  hsa0028@ Pusgime wmsbBabol i®ss 3619 MPI¥dd; | MP (30.130Si N€3sos 08193

ROW mnophﬁ@phaﬁﬁb debyar ogepgse | 4+1EC dasdy 1. 205]1344 1361 05152

PLT [ngp'o X&ept 22 [&%}%ﬁl '2:%%?1 r'z%g? b@ gt de rzesg ClasGumar  ooses

MPV. ENTPDI %%fect ottaic| &84 de t |9i41phos P&t e0 @?’Ophosphohiﬁdr ol asds 00907
Differences in CBq tE_t@e@no@felzh leSprsus BRIy vérdiubdeMlesce@Sbut ntS@@E2a8Bes with versus without adenovirus.

P-value columfyaFelirdii ViEoRS tebTR R MRAeA S CBE AdkbisBMEen te erBsn Hﬂf‘}l S%@chggmgnmcant differences.
reductase M2 pol ypept ide [EC 1.17. HUMAN|

7 98 TYNS; Iate synt het ase [EC 2.1.1,451
Hﬂ’f@&%ﬂmeg §nt@ww ge@éw%@u@p@efgie\alesuggestmg that the biomolecular pathways

involving thesq qeqem@h@@ Qﬁerg’]cep p@gph@hpymnmctarg@d ribn-4dérGin® inctich. To]determine these pathways, the

gene list was ifitéghatediuiRfle KEKBMIAMN)ay and Be Gehemicr@ddsahor daftbaaus LsAEEABR o) B SIRAK tuRctions of these genes in
known pathwiEEt abolism 1615 DARS; aspartyl-tRNA synt het ase
yE

P YD HU hsa00361
=it Or”]—legc(%’ﬁlwa‘g abﬁséfearﬁheag?gﬁwlw&egr adati on 93650 ACPT;
’héac‘,’?"EFF padreibdEe, testicular [EC 3,1,3.2] 35
2180 800 A-0cANBitasclamSaibdbrasriembehigsi.e. 1 6 1B DCHRIPNZ4N) i bophori n

s10d  [ACEls; %cyl%oﬂ-syﬂtﬁle@s]e Ioﬁgsﬁém R ﬁ%ﬁn’lﬂy%% 2.1.3] [BES@QEOWN
Chondroitin | Heparan sulfate biosynthesis 68 WD

2007/ 011412 PCT/ US2005/ 040196 obbul 1:H5'1 TZ; cero
* Q0 Oxifativerphgsphaietiop oj t i Ti 4)" S ul f ot ransferase 12
135 8A0D G§&(15 ahojog extogFomp cfdapemtserivty brotairpe@7 10 GK; gl ycer ol

52K ATREISATP §yltaseH + frandpordd ImitdcRaRdiidHo E&ﬁ;;ﬂblldbﬂ&mke [E&3.6.318 RBARE Guidne
carbon pool by folate 10588 MIHFS

. t | tetrahydrofol ate synt het ase
ha‘g&%é‘\?? R?é’ rah drofol ate cyclo-ligase) [EC: 6.3.3.2]

522[ @lﬁﬁJﬁTP@nthﬁwﬁmnspom GUCPIANAS0 campigrreiibulyt IFEIE@S Sy 41 SFATPR SIBMAN]
(EC:2.1.1,45] [SP: TYSY_HUVAN] 10 hsa00740 R boflavin
.hm@@b@,&nbﬁmbgg@w ACPT; acid phosphatase, testicular

2 501
%:ﬁ@ﬁéﬂp "o"“‘”‘%““??{}“aﬁp QF i dooﬁ?g??&{[gﬁﬁﬁ&’ q%fbf*%? ansferase
6241 BRM2; fiephuclppids 7615720 MY PRRS R EG 1T T HARNBRRRZSYYAM hesi s 1615
953DARED!; seienprepstdytiphdsiRbAdigopmininietd s EC:5.EE) [6R:ENPLHBAN]
[ SP: SYD_HUVAN| hsa03022 Basal transcription factors

o gener al transcription factor IIH,
h%@m?e%?&iﬁ&m %M SP: TFHL hsa03C60
%? g%é?i’ gplde b3 ite %{Ecﬁil@t@%é?%?ﬁgb Wt osone,

TP Gieidyiay syRese EOBUMSHSP T HUMMNPase, 14 25 hsa04010

953MNPRO1 it @ imiabsidetgphdabtd ivRoypndhibase MAER4%4) [sranbogamnact i vat ed
protein kinase kinase 4 [EC. 2.7.1. ] [ SP: MPK4_HUMAN]

f%%g:,\ﬁ%zmm emetaborsmn 1 receptor, type Il
1615 DARS; aspartylfRNA synthetase [EC:6.1.1.12] [SP:SYD_HUMAN]

¢ hsa00361 gamma-Hexachlorocyclohexane degradation
93650  ACPT,; acid phosphatase, testicular [EC:3.1.3.2]

¢ hsa00510 N-Glycans biosynthesis
6185 RPN2; ribophorin 1I [EC:2.4.1.119] [SP:RIB2_HUMAN]

 hsa00532 Chondroitin | Heparan sulfate biosynthesis
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hsa04060 Cyt oki ne-cyt oki ne receptor interaction 30
1436 CSFI R, colony stinulating factor | receptor,
woOaootaniarz McDonough feline sarcoma viral (v-fnmBLT/US2005/040196
[ SP: KFMS_HUMAN] 1524

"035%?( qq‘ecaﬁ‘%mi?%%m’[m(“@ %’Y%s]f‘?‘raﬁ%ﬂ ) receptor |

[ SP: C3XI _HUMAN] 3556 I L1 RAP; interleukin 1 receptor
* hspB5¥ Siyerofpidometaboisrn 7850 | L1R2; interleukin | receptor,
2710 SMP@ycdrd kinksSfEE:D 1435 [IPvANuMaNgS  hsa04110 Cell cycle 1028

CDKNI G cycl I n-dependent ki nase inhibitor 1C (p57,

‘f) %f CDNC _HUMAN] 4171 MCWVR; MCME m ni chr onbsone
* N ORS PR ROYUTN ent 2, mitotin (S. cerevisiae) 4175

105RRCIVHTHARASN Bmetermietcahe BSOSt o eRatidsie dof-ioest)ER .3 82 [SPFTHC_HUMAN

729§ IS Byrlpirsytgtase BC:2. pomiEe) vy Suveer evi si ae)
[ SP: MCM6_HUMAN) 40 5111 PCNA; proliferating cell
. ant n [ SP: PCNA_HUVAN]  hsa04120 Ubiquitin
hsabjogloi%ofla vin me aﬁ)? 8\ SI s 54926 UBE2R2:
6o GefTt phaseiﬁ?se&a{ﬁqiaﬁéc ¥riZyme E2R 2 45 hsa04210
Apoptosis 3556 | L1RAP; interleukin 1 receptor
o WSO SRR LBt el n 69 WO 2007/ 011412 PCT/ US2005/ 040196
51 cAOnr - aepenoent;
555?eg§ﬁ§ﬁgrﬁa% ¥ ateggog+°ﬁh ‘Q\fu@{ang%?é 1szsue specific
exti ngui sher 1) [ SP: KAPO HUMAN] hsa04310 Wt
* heaD0§H§ Aningacy-BYA tipmetpes934 TCF7L2; transcription factor
1615BARE; liparid- R sy@ielade B PR CI2f$rsyD HMANDOX) 5  hsa04350
TGF- bet a si gnal ing pathway 3398 ID2; inhibitor of DNA
°h£§,@9|3§%" ot t rqanant negati ve heli x- I oop-helix protein

4rhsa04610 Conpl enent and coagul at i on

296 Gl ¢ gegal ![?(DSCFPHOQfa@l'@PO‘YPéRHWJG@Hﬁﬁ“ﬂ':k’sb*ﬁﬁ%went 1, q
subconponent, al pha pol ypepti de [ SP: Cl QA_HUMAN] 966

.hg‘;&i&pmm antigen pl8-20 (antigen identified by

bodles 1 A5 . EJ 30, EL32 and
o SRR R RS B T 78 oy oot et
conmponent 1, g subconponent, al pha pol ypeptide
« hEa@RIO@AENNIghdRMwa 5 966 CD59: CD59 antigen pl8- 20
6416 MPLH4GRGerlCliRRE bréteilnalﬁlasmasma@z:ﬂ.1qmlMP+amummpdi es 16. 3A5,

78550 R0 [ SP: CD59_HUVAN| hsa04620
‘ﬂi?m‘er%ﬂ&e FeceeEJérp or SI gna ]ng pat hway 6416 MAP2K4;
m t ogen-acti vated protein kinase kinase 4 [EC. 2.7,1. -]

* h5aQoE0|Qpipkine-FRtgkINReeptoG IMPRCiIYTATL:  si gnal transducer and

143&cﬂFiR/<abr® Etim@dtingtfactar M B &ptor, minheﬂ}mmonou&]ehrk Baonfa Bk (SisPdbcobdo\idog [EC:2.7.1.112]

pKFk),g;@Qfm 0 Jak- STAT signaling pathway 6772 STAT1,

r.an erq an of transcription 1, 91
152%35? MS’( Cepqoé@%aé%ﬁw as-Br-M (rmuri ne)
3SR 1RA: iiprienn # ré‘te?‘%ﬁfFera’YP“i‘q“ansform ng sequence b 25
785D RA BikkWin Crebtarge HSAIS BGIANDN 377 ARF3;

ADP-ri bosyl ation factor 3 [ SP: ARF3_HUMAN] A batch

the CGeneti c Associ ati on dat abase was

» nesi OQ:glngcféf the foll ow n_cp; enes: CX3CR1, TRI M4,
RGN e TR ) S HABOAR] | || CAMD.
417NI/_|¢NIZQWCMPwmromw%fenmweﬂmemmm Cerg(FRel] | Cl2or f 8,
4179 InnB) (e Rs mikidhibriokome Sdinkedance NAWEEA2 (MISETRdrDIdy, S. bombexkd. cerevidda) [SP:MCMB_HUMAN]
s SRl e Ao G0 FEXIRy USPLS, ACRT, SPLOO, AIP.

ABHD5, S ,  PVWA\P RAN, GRN, MX1, SLC1A4, GZNB,

SNRPAI , | MPDH1, TARDBP, ZCCHC2, IER5 CBLB, STAT1,
* heBRobignitin mpgiafed protegfeels, MAK, TCF7L2, TI NF2, HNRPHI,
SARINRPBEZR2; Giyitin-BAESRBg entindBER 2 PTP4A2, PSVMD14, El F3%4,

BTN3A3, LETM, TIMW3, HI VEP2, USP22, MIlL, Cl QA
-h%lu WEOPMMSA'A? NI CAL, KBTBD7, Cl orf29, PNUTL2, RPNZ2,

3556 IL1RA¢ interleukin 1 receptor accessory protein
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PCNA, HMGEB1, BAGL, MCMR, TYMS, Ml X, CPD, COX15, M.\,
SN, GC6orf 133, BACE2, SYT6, OASl, FACL2, OAS2,
w@Goo77a20Q2 NUP98, PRKARI A, QOAS3, CHST12, FACLBCTSISRI05/040196

°°W71Alp%ééﬁsel°&§?@$%m5gﬁa S U e TP SO LAY
YWHAQ RRM2, DARS, UBE2R2, SFRS7, FCGR2A, QASL, |D2,
o loBh Pyt didefihdp3Blay KPNA2, and MAP2K4. O these genes,
soda A&7 Gk AN RBlor Akt (TR Spkeif, Rliddofed: CX3CR1 1) Di sease
G ass = Infection; Broad Phenotype (Disease) = HV/SIV
infection; 2) Disease (ass = Unknown; Broad Phenotype
* Ne3938IGE bsga sianalig p@Renal  Transpl antation: 40 SCC2 , 1)
339BiDg; érbisite of ONAlgrging2, dairadl negargeiuibog hefix pBEDERIDRHEAL v pe
(Di sease) = hypertrophic cardionyopathy and cytochrone
tlcéaog%d (gaae%'nent %fcéagf.l aﬁﬁ%yscadf CGR2A 1) Disease Cass =

tion; Broa sease re Nhlarla
711 Ch e SR G PO 5 BNty
96 P58 éa@er)tlgetpw & mﬁlgﬁachttlﬂeﬁewprn@mb@@edm 16888 5%1 6@@%’@ Rﬂd G344) [SP:CD59_HUMAN]
chi I dren; 3) Disease Cass = Imune; Broad Phenotype
ase) = atopic disease; 70 WO 2007/ 011412

USZ 05/ 0401 I r ull 1d;
7@9 R IAEL {1 LRI LR AT U 5t )
BHICRE &S antyene's Ozéantgﬁ‘wtstt@d bYBP'B%Pda' @W@iﬁb@%@tﬁtﬁ@é&e}j G344)[SPCD59_HUMAN]
system c | upus erythenmatosus. Exanple 4. Effects of
.,tsmg(gﬂopm,@ceﬁﬁ ar,,ggam,t on net hods on gene expression

64%MQIIZ}<J rﬁt%goil Tc&g{%dm@tg k%ﬁ? &é%g EéZ%Qﬁ;MP?J ﬁ%emd Met hods

rr[? Lackl and AFB

ST2RE Tt Py aﬂdﬁ‘t‘”a‘f’fﬁféfa‘“ety??ée"ﬁ@a EEEpHW et el y 25 m of
bl ood, filling 10 PAX tubes, were drawn from each

.H%ﬂ)@d3¢hwsmmugdﬂtgﬁﬁmwayBl ood was drawn into PAX tubes by

67§t8ﬁ\ﬁg§d’ngtr£§i&5r% (!tlvat{)r (tr@r@ﬂﬁ&n“tghlag? [glfsjﬁﬁe HUfMgt{rl l ZPﬁ?(St u?ﬁzn
oof PG B esorogt BPA A TEBReDY 5 days. and shipped

on dry-ice to the Navy Research Laboratory in
o Ndos10 eagérdimfectio f Or processing. 10 Sanpl e processi ng.
s7BhRBDDEMbsiRG S sRAgEs RO Sol ation was perfornmed using
the PAX System which consists of an evacuated tube
(PAX tube) for blood collection and a processi nH
A%@A%rck‘i’ft’ﬁ epeditAsjodaian daepaspivapieriopmst fepjthe ﬂi‘wgﬂt“ﬁfn@%%ﬂ@ i A@E?OBRW’ PILRB,
ENTPD1, CS{IR, RABCHRINSAM, KEAB.2 PUNDILMTH RSN BRAMRPRBNPMTEHor8, TNFAIPREHER!, SAMYOZ2, ATPSJ, IF44,

SEC14L1, GIENERIMEBL02 k@B iAtPTI 2 bt GlP] ABHD5 [BCOS Rk &SN, BRNIMMYBEBC1A4, GZMB, SNRPA1, IMPDH1,

TARDBP, zcéHEE’ llElRé b%g tAlT?‘Wﬁéc% n MERINACB WRE F @98k Pp@;% lﬁﬁpmnﬁm GH%ﬁ@B HIFX, PTP4A2,

PMDYA, E'F?awwe%t%wr R Rl T G 252 R, WL SEla prop st e L
PCNA, HMGEA{BAG 1OV, (TEMBO 4 ERM; GOX5OMCME, SNCEOT33 BAGGNET6,194/5 1t FAELAI OASNGROT209, NUP9S,
PRKAR1A, OAS3 @HETt 2, ENCL5aS PILICDsapieSICIFIR7saL 1] RNPE4nBT4RAMNA CHCR T emodh @THs1, C6orf37, CDKNIC,

RBPSUH, IL1RS, W&l—@\érﬂzﬂm’ BARY, Uﬁﬁ%ﬂﬁ srROUECGRRAIAGI B8l picO, 1@k @sdpr kel G mapaks.
creasing proteinase K from 40 pl

n

Ofﬁ%seﬁfs ﬂ‘lep'["g'@ébwerm{ﬂ B ) per sanpl e, extending the 55C
C¥cubation time from10 min to 30 nin, and passing

t hr oligDis@seClaks hiedia tbekd Po¢pbtype (oleﬂaaamHIV(s@mag en). The

Opt i HNBlsea@ltrd © Uktibhn; B Brnole BRSkd) OMmMRS 2 RAspidr@tor; | €d

F Purified total RNA was stored at -80C. Total RNA

cl eanup and concentrati on. nore conplete renova

of DNAPFESH aFfdoraater gy Ph?ﬂﬂ’iﬁ? (Peeaels hmmp@aﬁdﬁwegat%t ‘"ét“hmme ¢ oxidase

pool ed gdeficidhey] | owed by i n-sol ution DNase treatnent using
Fcockee DNA-freeTM kit (Anmbion), but w thout addition of

Dass_ ioBAGTN N0, d6AGEHs kbR BN, 20 L eat ment,

re s

(Q AR tphS S e e e iy o plen
apagreéiass s imppne; @E@éﬂlﬂ’heeotype (S gepsAtersy, one

m cr oliter fromeach sanple was run on the bi oanal yzer

2100 (Agilent) for assessned of RNA quality while the

nanodrop (NanoDrop) was used for quantification.

Usage of the bioanal yzer was anal ogous to capillary

geI eIectrophoreS|s ThIS resulted in

R . o oy L T
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30 cane with the d obin Reduction kit was not used.
Al'l subsequent steps were as described in the GeneChip
wexeprraasiion Anal ysi s Techni cal Manual versi onPCOAB2M5/040196

Rev. 3. Database integration, Lahoratory. data

cont &i r?@%?sﬁcﬁfsémriei%g%%eﬁ%yﬁ?(B'feﬁsé =6Flg1%éés)%t¥%sg of sanpl es

f r on§)blDisesep Glaps = PypoeiBiopiFaeneiige (BirRrea <CRPHEYs *yFEF%Mat i on,

as well as bl oanal yzer and nanodrop neasurenents.
Example 4: EfLES i RBNEHN A AIBmMRE & B Sbrdsa@droiRYfrol e Bbo®S| i NG

Matorials and V2! tdvvare (Agi | e_nt) to out put 28S/18S intensity ratios
cs while the nanodro

|
DA IR ST A, ——
tubes, were dtalweiromg epetl hiatihy vafiteeB Blodd aigs gievin it @ lebes bpsiandad protegp (Peepnal iy #2e AEAX tubes were

maintained alGd3M BhRTaGEl ot Yirs, Gariekid L0 ¢, Jtorddaegoatidr figysSed shipheroednlice Io the Navy Research Laboratory

. . [ X). JMP (SAS) was used to join these various
in Washmgtoréﬁ% Fg%!&%&@

oo e cEr P S Pl 0081 b et s s
(PAX tube) fopisinoragflectidend ybreseseiarkik (BAX kitsigi isolatiosf tefal BYAGESP ¥he'tippd i r3anseief: Jurgensen #33}. The
isolated RNAMdErik@iglobirS@dddion mpedures abdavetamblitee laadefl, erg intsrrogated gndhe H@YLK3 plus 2.0 Genechip® microarrays
(Affymetrix). downstream anal ytical nethods. Statistical analysis.

TR Bl AR LR L S A g =
dsaibd n AR 135+ o< # NS © FHIY 1 CHAHBPT GHAP= GRS o 401 080 00
mAU/mI) per samgle, Bxterming theopdig lincugeatic tinedrprs 10 o tog@mits 2ne Repaneiraiolia RIAdhadder spiqelemn (Qiagen). The
optional on-cBHh DI AR Ektioh Mas ANt Fadilo@ PufiedBotalRNA was Bigiédat v el oped by 40

T RII ?I{)\e}:redn %nyﬁge%ﬁn.%orggmlete removal of DNA from purified RNA, duplicate RNA samples were pooled,

cloes ] e BT SRR B B B PASHGR" DI g v Dl
treatment, RYA viere suBiepid to Ritpgasy MirEjute Cle20)0 @iagpnezpt#742g@ ap @o@pergggg?q Redip 19 e PR agturer's procedure.
Subsequentl§s 5@ WerBliterom Ehirfsin@le 88 Q1L the bloaBiy 2t 200 Rt SseasmePHRNA ne@yt wirkerirte nanodrop
(NanoDrop) \tgag QYRS quarﬁﬁﬁiw. Esﬁge%bi&aﬁa)flzeﬂrtas ﬁ%@us BBl Bl diedn&idshs. Omfis resaidéhn
s Sy A o b LB A O R o o

Giokin fediction 5} target AHaPaEYOR T REEIHITRYF DiptReted gppin DA G e ) and P
(Aflymetrix GRXETHip dBRORECI0 W Gused Bicbrding @miaiid nfRNRCtiresspFogepusegl Infbried fan the Globinclear's procedure,
biotinylated oMk &@ﬂ@ré fi s Wefs tac]dédrto%'ué tothl ANA andZglobindkRNK @dre rdRioAd tipktiefavidilm@dattieibeads. Then the remaining
globin-reduc%%t\elz%li gtlﬁs g%ﬁ’eﬁ {63@? rrgla‘gn?)ec ga%%nd ﬁﬁléﬁ%ﬁ‘ ?L 8@%. anE HimlimmNﬁ wzQ Ls@&ﬂg bioanalyzer

e e oo b | B S bt B e prsom e
procedure, 5¢.@ [ totakRIA ip b iiLpBSro 1) RNAGR)Y MIRFIfits/Gleanup $te was sed frréiel dou@reﬁ‘@prqm%e. The column that
came with 110 EIbtEh®Sdudtidn kit wad notNexd. Gl @xbdlent s@Ebuert &s@dacriberl i ik EBRAChip Ex@ession Analysis Technical Manual

. ical control (C). 10 The sane lot of J and JG
Vers'onmﬂ%lﬁ%u\?\}ere used thJ ougho

] ) t. RNA treated wit Welp

PPt <AL PO PLL A F B TR e R Sofrax s o R o
preparation,ysi vel 8 goa@#yzebq:q\@pnogr@pneqsq@erpnﬁ@c@ﬁhe@g{% ﬁer%@qu@d lty H‘é Bi?sgiwéglf/are (Agilent) to output
285/18S intéA$PENGs chd FaN Ao wikiletan oz butpat GIVEIuAniitoaNd261284 ratiesa BdnortiRbgAummarizing the quality of
target detecﬁ\bpﬁr/céh £:5 werd QNENE by GeretNPe dpktthd ftwlart! A OB, M BAS) Walude®o i these various data
tables togetl-(%z?ugooalzmgtgdf% ;gxgle. fgg#%&ie%%oo%{a,%%@gvﬁ%g \rge:;egéofcﬁlat%@gfng Epl\ﬂcrdgﬂrag Ehﬁésto algorithm with and
without scalipgrtesHiipSferiaan yaeup SHNSipat FARF &€ 4nd post - hybri di zati on

atahiitipnl angwial StagstidaluaRiNAtre pe cltiers awing rietadhialvfiebletand gore ppaEsipredifles were analyzed in
JMP. ANOVRNAiskikhErighb! s and kfchomst andigbW bt gbneRRapegRingta wé perfoimed in AlrtyB @k 31e.Bbta developed by
Richard Sim@;p(iﬂ‘gl_aﬁ( DGR Loy ABR R deﬁ!ﬁ@ﬂarﬁ%ﬂ«erﬁ’%\ﬁed using dChip {Li, 2001 #41;
L ontr : | _ , 55? m?terlal )
i, 2001 #42%Séa|le€|§<pr%ﬁslctngefla s@o’w@ @c!xffarince&m &ca@ Faﬁ‘%’b"’”ﬁ'ﬂ r%tman %OUPIS:I_O. 32 5 5

treatment Adjusted 71.135,412 96.430.66 113. 47
Results 58.332.91 107.9329.99 124.27 25.873.91 30.61 41, 18

. obin f a. re i.5 ollo®n refu os effects of two dlobin
reduction m%ﬁ?sgf MZA,?I % 38818%%3@%?%@2 a%at% Té ol % R@ﬁ@k&g%lef E28 to study the effects of two glob

00 ok 030.02 1,950.05 1.85

BT EES06  cRNA 0.047 0.02 0.02 0.01 Results
Present 46, 81.18 45.50.62 44,8 41, 530.83 37.40.7 32.37
39.331.38 38.53 32.77 Calls (% 1,65 1.56 2.39 1.39
Scal e 4.501.38 3.980.62 4.4275, 131. 06 5. 100, 50 5. 41
7.781.82 7.40 10.6



Factors 0.52 0,89 1.17 80.71 Background 64.2112. 46
68.4711. 30 60.91 56, 063.18 70.905.86 86.6 57.593.19
W6]20(Q77()1544227 3.71 4,22 5.58 5.17 Noise 3, 360. P&T/US2005/040196
b8 0 3.40 2,920, 28 4.020.75 5.34 3.230.34 3.34
@&Ng's%ﬁdfﬁmi“gka‘ é.%gf%&’o 40 3'/5 GAPDH 1.060. 04
1.J@®tﬁN®!§tha°waPi‘\.seﬂ6@.n@ﬁ) 1.090.10 1.14 1.700.11 3.59
3)2 .P2gene RNABaM wholddRod1B)86 0. 11 3'/5' Actin 1.330.15
1.230.06 1.31 1,250.01 1,170.05 1.05 2.550.30 5.94
3.16 0.03 4 0.26 72 WO 2007/011412
Thﬁﬁ?ﬁ@%@b@%@%%ﬁ%ﬁ%r ofiles of cRNA for J and JG RNA
conpared using the bioanalyzer (Fig. 8A, B) indicated
1)t habion’d GobiRpear methed aging blotinyiated glotypprtuts o /GA) and JG RNA
)t r@akiiChenbdtudhg BMAIGsIIGP) had a significantly reduced

glhﬁgbbmreg:qﬁ%re&r%t Qg%dmgcoﬁ}olgo 8A) and gl obi n band

1 relative to The el ectropherogram and
0 gel profiles for JGA and JGP were very simlar to

Th3 eprmR ot of J RIGAG RAIAMP A thEopdBast ¥ feate w'@)‘\mb'wﬂ@w@af\hﬂggoﬁé?mvefy for Jand JG RNA. The
yields of cRNA foff tfe@intébn grep werk tre At apangitfid thre Schbicatbendifiosdal eaEir RbifrspdoEs: haever, RNA purity judged by the

ratio 0f260/2§dﬁrkf§)ton ﬁ%e&ﬁr@?&e@fﬂe N%JstETakﬁm@)' on gl obi ncl ear (JA) or
PNA gl obi n reduction procedure (JP) (data not

shomn There was no bi ol ogi cal variation Hﬁp % t
15 TABLE13- M@%Pfﬁmd'za@i‘ Yaiakles A RRY S PATZpRgEN R aly I RSP TR e
RNA condition yaskwderived from the el ed paxggne tubespagene
col | ected fromthe sang |nd|V|%ﬁ@L i n one blleedi ng.
Haxgene RNA with a rat|o 260/ 2 etween 1.9-2.1 was
Treatment USGHor@S StpRKT1 NG | cRRNA PREbion 759 cPREcover Veolt@l | Pa@ene PNA Control
RNA ( Tablle 13) creas|ng gl obi n peaks and Rand werje
qlso seen in cRNA prof|les dernived fragm paxgene R
. Slprpl-es—treated—wth—Afrbron—glebinctear—10 %BA) and :
Stating  AMA gl obi|rf r educt/i*on (BP) conpdred to (ng
material Ig) t fr eat ment|) (arrow in Flgs. 8Cland D). |[Howevdr, the
. eRNA—SsI-ze—f+romBA—was—{arger—thanBP fhclc%i o .
Vilds after 1041 delonst r at|dd t hht B h i on gl ‘obi ndI®8&PFand
treatment t|he PNA ¢l obi n reducti pn protacol s decyeased gl obin
. NA—contiamnants—effettiyely —Qual ity i T
Adusted  ETA L 1 W”?r£%1Wﬁ%JW%w yw%W%1wm 4118
cRNAyield nj croarrdy data quéity assesgment, polvoﬁ‘control £17.05 ) £7.76
aphs—fot ch 104 uue'usi 7
2601280 for oy 2 1Hp26; nt@ﬁéﬁ%y aiﬁ%l hb3§é,0§ 1%5%& a.| Li nedr ;Ei?/'&‘?a\/\/asﬂ)g 208
cRNA  akhi eved [anpng tr60W6u contrcl probe s¥t% for al | p®oz | =001
sanptes—(data not —shown)—AH—of —the constants and
Resuls  nmj or variables, such as scale factors (SF),
Present PPk al®UNGssART rokse (eesobablesd3) ophat nddobskhoam | 3853 | 3277
Calls (% RPT report were ds i§§s d using the ANQVA and W coxpp 4 1139
(% tbsts. There was tistically signjficant — '
Scale O %Jo%t%gnc%gbj?ﬁzs': atﬁﬂsz"ls.é%;.@ﬂng%%d.@&ThJ G.41JP, |77é|¢(136’2 e 106
ah nei t her an : us cdlin
: net £0,88 g 147 | 8071
Factors | gnal |ntenS|t|e'£? al | prdbe sets Were dsed in the :
Backgroundgeﬂ%:twr gaﬁﬁi@lrﬁ% pfsgéﬂ lt ¢ 56, dé?cﬁ%a 7. %)Om Fpgs.sd u; KsatgiﬁlNA 61.27 54.27
nckground was hi in and was sighifli cantly| sz 517
d|fferent| fromthe ?fhers, posisi bly dug to tlhe spi ke ﬁ *
Noise O] 9RLd1 NMRMNArdhergo wag a0 mi fifepence | susbackasend| 334 3.07
apong al || paxgene R Ratios |of 3'/5" | (¢ for al| g4 +0.40
nl croarrays were |alf bdl ow 5 and indicated 20 that
375 cAPDH NEdsen oas| 1me-olNA |degr adabd:am, |Aosdohght | yi4hi ghieozonat | 59 225
of 3'/5" MActin and GAPPH was noted in paggene RNA W L +0.11
PNA treatpment, possibly due to the reductiadn of c
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negati ve anong technical conditions were conpared

wQDadrioe14t4) . Qur data denonstrated that JGA ardT@SRV05/040196
i ncreased concordant present calls by 8% and 5%

: i 0 0 i

P QN Gl Gapre R e R FUoa e o o it Anton 1) ard JG
RNA treated pifs BMe ) s significapti fedyieed gibia popl (arrew ipFige8ieand globimtiahddFiadB)asiziive i 45Ci The
electropherogtam%ndayet dpﬁ@s fat 2%%aaf CRMeA vaarithiladiFirkd RIPGABS BBmSBIOR MRS was no difference in cRNA profiles
derived from €& ﬁlﬁ(QlFRNAYt@*téd with AfA @h&S R whie PSR Héuaign%gngdure (JP) (ﬁ\ta not shown).

Th%rgg Ss éotbllso%égg:tfz]l Iaaﬁar I%Tar(r?c{r;? pa%? NgAI sinﬁ%%ge‘ﬂé} usg%% a%]gf%hrgtgl/cg&({q@ewas derived from the
paoled paxg ubsspgliecteqt fomg ﬁ%@{”? 'W@F"?’ In org Sleding Paggerte INAisa r?ﬁe%@(if*h@m’eqm §-h1 was used as starting
RNA and ~75gg|rdeoveny foy e Ry Tame tdhods wi t h speci fic val ues for JGA,

De&r@ﬁng@l’dﬂw_ pddaandderd Age aﬂé‘seé’h%ch&@ro@e%%ﬂd@@mr% gax%r%RNAstples treated with Ambion globinclear
(BA) and PNA %%ﬁlpfg(ﬁ&l+n B@’l om arlﬂoeBéqrﬁﬂeg(mgnH ggoﬁlsnt FISS. g(h aat D).how%ﬁﬁﬂgh\%nsize from BA was larger than BP.

obi nc r rFet,o had si gni |é’antafy hlq er , .
Rl L R S R S T—
effectively. | oss of specificity relative to JGC (Table 15). Table

QubHty of miciodipyRriichsti@ien® for dAEhAdeBRA céhitidn €dr Aitrbadd) dAQ@Sitf dsedsBA poly A contral graphs for

each microarr}{}' vs_f‘e@Fl%@ing%ﬁ&sﬁgh@ﬁt&&?mf r%@{cgﬁﬁbﬁaté? e%;i@ l%%@\%@dz %@}%ﬁuﬁ%ﬁ@hobe sets for all
( )

a
samples (datﬂ'@#%@%g‘%@% C?fﬁt%%%@ m“:’j% EH[JI%?I% sy anﬁsc%a%g? (éF ,@@kg@@wg and noise (see Table 13) obtained from
RPT report weye gstegged upnauie ANOBRAENion testg Trk s nqpigtistpllesoniivent iferepeed 0B @1d 0B among JA, IC, JP,
JGA, JGP andJGE loeithetHiBAOBH and-BAIThs Gealing5idBDRENsHBOGr all pcbbi'skttert (ledildthe Yer? B¥fression profile
comparison. K¢ J&M,@%ro_una W£slﬁi§¥?ésﬁ@d@*§rild Q/és%ﬁniﬁ%&t@ BcriR R thg ot%%gbgssig%e to the spiked glabin
SR T e e O e
hthere sy RSP HANGR ARIAY BT 74, AR A TRHES PERIBBETETNS b ARGAserpossiy e
the reduction pjORNA sieedftPingFigt8CI0SING02 Gonidanddifferdaadin ahar varigles \RNAte@ed 98 700u Girther statistical analysis
and comparisdhibf e expidsionpromes RNA Jur kat RNA 0. 9660. 011  Anbi on vs. No

ol 550 e I M R0, g
oo s SRR PGB B PR S PR HEHE g BT 80 450
(ANOVA, Wilqgiop gt cbprve rReresyawre i sncg anolgditee pebnical geniticas in @iy wsingAR/AB@HA and Wilcoxon tests.
Further analy€)s, oR20net00swith t3eFfudbBAesDre VB3 Sati QM signli€aht Aighék pserR EiffGh, JOORN JGP (student ttest,
p<0.05), but thJs%sngﬁc%@@f@ren axgeﬁEﬁN-l@?weQn Bagn% QF’ (Qé%@ 13). Q%m]sg?can concordance among Jurkat RNA

for the three t&hn?cg ZonitiQnQv%as co‘r]n'poé/ref} anda g%hegséhszepdorga:llhlsng 197!3!|:> éeﬁ]eg?%lle% J Aé, w%)iéh(v)vg's not affected by technical

conditions (JCAP in Fig. 9A) was identified to serve as a control gene set for JG RNA. The present calls for JGA and JGP were then compared to
JCAP, resulting in 18176 (=16349+1827) genes present in both JCAP and JGA and 16782 (=16349-+433) genes present in both JCAP and JGP (Fig.
9B), while there were only 14069 genes present in both JCAP and JGC (data not shown). Our data indicated that JGA exhibited 1394 additional
concordant calls relative to JGP and 4107 additional concordant calls relative to JGC. For the paxgene RNA, BA/BP had 2104 additional concordant
calls present relative to BA/BC and 2408 additional concordant calls present relative to BC/BP (Fig. 9C).

In addition to assessing present call concordance, the overall call concordance excluding margin calls between Jurkat and JG RNA was
tabulated and the percentages of false positive and negative among technical conditions were compared (Table 14). Our data demonstrated that
JGA and JGP increased concordant present calls by 8% and 5%, respectively, relative to JGC had 7% and 4% increased false negative calls
compared to JGA and JGP, respectively. False positive present calls occurred in 1% and 0.22% of JGA and JGP processed samples, respectively,
compared to JGC. Calculated sensitivities for JGA, JGP and JGC compared o the "gold standard” of Jurkat RNA were 86%, 79.5% and 68.2%,
respectively. Specificity was retained with all processing methods with specific values for JGA, JGP and JGC being 94.3%, 96.2% and 96.2%,
respectively. The data suggests that the Ambion globinclear method had significantly higher sensitivity percent present calls without significant loss
of specificity relative to JGC (Table 15).

Table 14 — Comparison of Pearson correlation coefficient

Treatment Description Pearson correlation coefficient

Triplates in each sample Meanzstdev
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no nasal wash e pollated fdn sl g@m durSraicial AMTIBO prds@ied ViR tE@np @R 03B $ICOTyredldindrR] provided a nasal
wash and blood dgdathesy Adivid@:S wéﬂﬁ:ﬁt%orﬁz‘é@kn@ H‘hé’?ﬁuﬂﬁ(l vMI%th(Qnot rhseorva SErO R By, Arqproxmately three
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S%nlpfe ro‘%QQé B#od cdllec!‘on and g@ ts%%;n wgs) frfgrgilada snéﬁw& gﬁggm ?«p@gga% of an evacuated tube
(PAX tube) foz%%col%@}and a Eﬁ%@%‘“gé'ﬁ(%xyk% ogsolgggsof tﬁ@ YA P Tgle tmsq {#¥genisan §82 [dyygensen #33). The
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described in l? AJA?%VP??&%% {%{efxn?ﬁl 1f24} ‘,Qyt %{iyed to]aH jn gghtwe}lﬁ&%tgaby inereasing groteiagel from 40 wl to 80 pl (>600
mAU/mI) per gameld, SendinghetShe inguation tirestirem 16 e to 30 rinegnéithegsengifugation Tieep 30GiMor more. The optional on-
column DNase digattionGks nticalbese PRy enc.t he A and B arrays

Tavﬁtrpﬁpa%%nefot' rﬁ‘d% c%@t@gmooapof §I$Aqm Au iﬂch?Nl\ @ %aie%g §aﬁ1€£ Q/erédogegqéogoged by in-solution

DNase treatmﬁrg L?%gethaﬂi]\lkl 1d e\éTM /rmblgrﬁ H-llg vea ggagltwlmglalgf@vgp lrta?yvag\g ?eéds é@fompleted reaction was
spun through.g spjn ﬁcglm@)(filagg@ @atﬁ]%’i?% gther ﬁ@ afemptipgriainettereiiahg supdmatertwithobiQigiuring the reesi pellet.
Subsequentlypanertiediter fren eacl kemgle waergibh thettbarialyrer $giai)foeasSesabneof RNAGHMY ad (aifty) The usage of the
bioanalyzer wadaRdlogdud tH1EpilaAEH eRGopRtrekif. @ﬁleﬁ&@n@(ﬁn ele@rop%o @m&%yhglﬂﬁeséemn@rﬁlfy LY time (Fig. 13a)

which correlal%st\nﬂht %m@H%ﬂl \)élrs) ﬁme %WAA r’esgectlv%y Neéxt fHZ géQAav'/efe 8%@ th’d}a eFt)lEaP]oéoredpltanon as
previously dei%)ﬁdé B 308 m}nX Il sosequgt #@gfﬁ@ AtfPsAEed R the FeredBi Bipiesaigndinaypigd echnical Manual version

701021Rev.§houl d al so remove variations that are not
Dagpeaseinteyn@ani The GatabdRGnkttdd 5 clfibal datk Sucklas IFRNRAA br3hRBSd fronl anJaFdJYed questionnaires, the
complete blooh €o@|4t kﬁ@f ’and:lh% héﬁﬁlulfgtdf bﬁﬁ'samg%dLa%%gﬁﬁdla\écﬁtapéé m%r&hatl% aFot%t the groc]gssmg offgnples from blood

in PAX tubes F‘ gﬁA extractlon as Well gsrf&bseﬁ‘dm@?ﬂﬁ%ﬂ meash "I??S y ﬁegﬂ){]erograms were analyzed by the Biosizing (Agilent)
sofvare 0 04 VRS n*ea%x epSncRNA deldf e bwie Pera@mt@l 1 {éugr, 309 #28hdofvare b cpabyldate, scale, and
calculate degréiatondnll Bepdsid fmtok. R @fild @twinariting fhegaliy &ﬁrg&ﬁ@tztbw&or W@Q&ré’d@@ﬁted by GeneChip®

Operating SofVBrE €1 (AT NRE he Was@é}@to thglhe\!ea@rro@ dé'f‘aqéﬂlesr t@;&l% r%ahr@l‘acﬁ #abfe with more than a thousand
columns, Forggrue-é{(r gﬁdn gataB%\qu;a? va}/\g %Nere C curatacl ulsuf)g%e Mlcr%aﬁaé Slék?(%i gg Qiﬂ gﬁ no scallng or normalization. This

a"°‘”sf°r3“b%?9f‘5n;ﬁ§/%’ig§f"a”i“?Scﬁ‘ma”%f”{”?'i@t?ﬂ m%fd‘@now rus had been ill for 5
+3 days (nedian SD), whereas 26 FRI w th adenovirus
had been ill for 8 +4 days (® = 0.006, WIcoxon). The
i ncidence of synptons over all the groups was: sore
throat (95.3%, cough (93%, sinus congestion (90.7%,
headache (88% ch| I I S (84% rh| norrhea (81 % body
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35 percentage of blood cells underwent apoptotic cell
death. The distribution of the degradation factor,
wepoiwsiis factor, 28S118S, and yiel ds of totabPCTRS2005/040196

ﬁ%%%%%@%t%ﬂ%&aﬁgé&%&@gﬂ%ﬁé éegtlﬁ)rll\sgrrnr%c:}]rge%Elaﬁlevgﬂ%ﬁgewe%{axafggg if? JMpCaNoWas and class

no € groups.
prediction of PiREPES Ui GEne-RIPre8TOR 2 PR RETREMed I 4SO § S0 BEOBEEY G A OPA eI By Lo
(http:/finus.naxfih afviBREATIEYTIgpls AmiKl Hebbroppseeakbderndiognamp wtgphed(usﬁiggChtp:B{j;OW Ol 208542}, Analysis of
gene functiond WS AR 1§ Rifalt&dls B EABR {Ma&,hooamppd&%ﬁa@sisfwaﬁ)ﬁrﬂﬁned plRRsiAly by pel d ;
Scéi?g%/as#aﬁe%)ult er{gene-&ﬁ%gJH RLch gor é&tbllocrc] sa?hglg the sa%ytﬂ&tat%ﬁ JJEthﬁ@m Jmto the A and then the B
00a ce et a

s e A OGBS o Sl TP T S i
separately. Toe Dirvontrg) KBBE)!s oy ®n kebyedn b @868 apya wereaflqcledcbpsed o ElabIY i perpssigy from a large study of
various tissuelp BNk CRI2KE ). O, bRy @Ol BY tage D100 @bt treombd maa &fithe 100 control
probesets. Tk Elt%lirgﬁﬁlﬁealea%omveﬂ%m@ﬁo d@J{encﬁg PRERRE e ir@eaM s%@s ﬁénﬁﬁ)&mNOVA, P=0.1047
A arrays, P= g%g%BCafl\r/a%% g%é@g@&é glg'vgeij g@gg)gclﬁlgrgt{orp %c(orées;B dagjgén%A%%/%;i s%@@:glso remove
variaions thatafg@ot Brespeelilys only (Fig 13e). The equation of the

regression |line suggested that for every picogram

Results Llncrease in henogl obin, there is a loss in present
etection call , 06 of ot
Clﬁlaatl ér}otygﬁg. p‘?‘/é‘gaghﬁ'ﬁg V\clgté %?aggﬁe%mg @gﬁlttcr‘r% for%endart{%@ w%] Fhleano%ysﬁ\re @}Qﬁture for

adenovirus, arrq,iig Fo&vale‘%@ frwdqﬂ?vy%-wi@ﬁ%wefe ﬁnrrqil)ﬁjq?hg ﬁt@ﬁ %ﬂr{)llﬁeé in fhﬁs]e tg{{ %f?%cﬁ status phenotypes were
matched for ag¢ Btyers a lrpeqip@ni@ip &gy male @Aﬂa Wwére eyrollgf. Aftsi seleciomef pag@les Freaiing siandatae faogne expression
analysis, 17 PR with3AXdefoyii5d ned Bedd @ fol 548 dayRNAarf +SDNWHerkee 26BRMvitt2ae0d us iati I@ein ill for 8 + 4 days (P =

0.006, WiIcoJPnrﬂ %evhicgéﬂ@lof s%msro%l all ﬁap@ows RasV &k Rid (95.5!36% coﬂglr\ (9@@? sﬁungngestion (80.7%), headache

croarray scan | ott [
e o S e B T VRS B UL L S0 b BIAARY rto
and rash (0% wiitrpeesigeificapi diffpienceaiielyess thme@erws alsp Wéigr*:ijjfaptgi(/ference in allergies, recent injuries, and
smoking histdifament Beitfadioedtatus phénetypper cent  Present of transcripts was

Ql?égty and hridtighd SRR Gerive PRI PAX btent¥roR firke B Spogbn 2 ordeo ity clRcally relevant gene

expression p@ﬁﬁ%«%&fﬂ%@%@%%ﬁ% gpoaﬁ%g ﬁ‘lfs’: %/si(gs_ﬂeﬂ'iallthétghe );%’2 es%'@g Zy{plgc;lté'tﬂ%r%croarray is representative of the
amount of traps’crﬁ)tp i ¥igeThe PAXgyslem waalﬁﬂé}nmin]izF ?ﬁxpd&iﬁg Hlblﬁ% ﬁllsaﬁ ollﬁegcr'l ﬁr}(}éztir?rqeg&ately stabilize RNA and
halt transcrip§of ey rrertistyihave shon@ Gud mei2® yising INORAX eysteratiat Bvi@ stable RNA reyyicrogiyay analysis {Thach, 2003

#18). arr ayg)oand 2.9 0.8 for B arrays. Average Background
Tc‘ﬁ%kt%ses% Ae%%%l;“? %1 S?Igcg{‘f] té\ﬁ‘ag?\rcrga?r%ﬁanm%a inzwﬁ stud?’, ?écetﬂf? Eubl%e@rﬁ&ri@s)ﬁ@rived from electropherograms of

the RNA werﬁ)@@r{ﬁuerﬁpoa EZ@}S éSéeasmarit ?f P%qﬁ%% ligéa%%r?whi‘éf{}% ﬁaﬁ%)hgel a%ggeﬁr@ef\%y? ofa qlgn%%; ? lesser molecular
weight than tB5 89ibcagrd pBk i ihe @%bagﬂéﬁegsitmulﬁﬂi\ed gﬂ%ﬂe@nﬂg{@mnw deig@@a}iop ¢f 8NA (Fig. 13). This
degradation fad®RfBithE Eflples Tdr@Ee will apBOT5Dn W 2BayIFiQ 38 S SESCP 1 AD0EANORA) @@ actin 3/5' on the B arrays (1
=02, P< 00@’I ANBVAQ ﬁ@iﬁtén}él n%gwé”entsr 16 RSN mAquémy dehe &i@c%rrafj.QHJre wadto 8 kidar®Brrelation between

oSS 05 o L LM SOTBAL 005, AIbGP Bt
for microarray #yalisie: Ng Pig9HifaRS dfsianpen doprastprefzelonaySPeA BTOBAYS PRgRoPeigPs.

Aﬁés@ﬂbﬁiﬁfsﬁe AgptosiGasvewhekiphadisof heneipi dihd 28%ts 185 TeadAugeli® #26}, suggested that a high
percentage dFBidAd IR SrkidAtent Bosdd chll%@athy\'ﬁﬁﬁ Bstribliich I@f'th@&e@ﬁﬁ_at@rﬂ‘ac@r, HeRtis eRIP2891 8k, And yields of total
RNA are shomrlhine Igiggr% %.' I\Fo%i niﬁ(%!'lt gﬁﬁ}eﬁcg fn %?ptogxl fac‘or WBIRE Erjnop%tﬂ?é pﬁeﬁotype groups.. There was no significant

“~Characterize and visudlilze patterns 1n the I‘Qfgl I 2 of
correlation b%\pman d&r@}ﬁrmf fteezpq—_qanegrafgilyn’factprf(ﬁlgﬂ ?dgpor "@}lgﬁiﬁ cHrgfhPIBnﬁh qp&)@%séqctgrgi éyleld, 28S/18S, or
gapohand abtia®/ge number of transcripts with high expression

We BXERMingd iflblddGell tydedsterdgdn NGE:ieliF spnsiRify of rénscBidledti@r Assesdmirest comfiete blood count (CBC)

variables tha‘ a?f}én G, .bQ Bf reéédt Eaﬁl I%A tﬁé}’r‘ﬁic@%r@ d@rﬁbﬁétré?éa a 'in@aYégtlreﬁtioﬁ l%iwgbn nubrfer of probesets called Present and
oncom i o i Eo VR BB, SORDRE SR 2o\ o
equation of pgsqgessia 185 UOReERHEIC PRI RicowAvaterecBtRVNRsBIoni PP & P s i @veset dsfopiRngafs of 100 probesels
or 2% of the Bv@rade humyer 6t preberil @lled panasetd i@ HiERaNtys. [Terelwaab diffelerfee igyICHiahong e ieiaption status phenotypes.
Qgﬁfy%ﬁmic}"gal'raly 3&%@%%& NEKX syRRm-AdAvek QUISHoRl EJh@ B pedulafioh AR BUalcqkoRcharts versus the
. at showe [ r es h . . .
oot i Ol L AT B LA Ay o
the armay mafyyfaglyys| The RYESIEERAINSY RS A+ EARTPIYH BT A TTAE BF 2 R8T kAR e gapoh and actn
vari ati on was observed, suggesting diverse immune
responses in this popul ation” O ass prediction of
i nfection status phenotype. The pattern recognition
above suggested that there were transcripts with
differences in expression |evels anong healthy,

r 1. o o o o ——r o
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Once an optimal P-value cut-off |evel was estinated
and held constant, the additional criterion of
Wbab@mhﬁge cut-off threshold was varied (Fi gCTAS2006/040196
e i X OXES L LOL €8 node. _Fi 5
s v ik G BB ok Bk Byan: s arop wanssosie
srays. AvrageEA BN ISP o508 D HOCHEE AGPSGE o o Patiers invn o have boen
processed diffbrEn@yfosR@EBsly, 404 of Garand@iafaf is with ytabl quaiiiiekics smainkd TRGFH $5i8 pecpesppssed in batches
with nearly eqﬁgargp!ﬂ;%ﬁion of thBoulreeistaRd hédWpesl ﬂer&@r@@h@ris_ﬂ@ anofydie@adigro@ishould detect biological
differences as%gelgrgl%aosl ha@%ﬁliggpﬁtﬁ)rﬁgxfeg%?&s[sin ; | assification at the
specitic P-value and tol d change cut-off. For . . .
o RIAIOE. (8 Gl e TR G * BTPR PR s prra g o
characterize apgvisualize peitemny io te mnasn@urthh@t (@dﬁﬂ)p biid examatignaevealsd 2 'PreeEIIDR &f danscripts with high
expression led@dk @1@114, brihga b anda shallst ambkeof @anderip hith _Iolfv expreskiontefrels IFQ- 12, pawtechargin the febrile group
compared to tﬁe‘%rﬁébfﬁmﬁ@%ndtc Caﬁégﬁpplatgm@ﬁ'he@ Rerd b R crSth LB wBEkiitErENEes Holiveen healthy and

convalesce.nl gqrtlegté E‘Sg.ﬁ IE grgy:b?r)o ﬁedrierre] Haté Ecieo%)\lt%')lil/sag{s?%:,o{qtrhngcrrl%s otl%ﬁsgcﬁ/eéj s(,j%%eﬁ%es betﬁc%ﬁ fet.)rile without adenovirus
versus febrile py@taq'iemntugfgom Hin vVigHIPeTiar- V\ﬂlmeécé gieup, ¢nisripdiigug! vaazftlonms&rqu,ﬁﬁgefnﬁ%ﬂverse immune
responses in Bib @eamal | i near discrimnant analysis algorithmat a

Clgé MQicWﬁ oﬁMJcﬁoQgtgtusl ﬁe\‘ﬂ}}pe. afe pthm %co@ﬂ'ﬂﬁ a@vefsﬁgbe@ecﬁﬂaﬁf@@ @ere transcripts with differences in
expression Ie\ltlerr% gr%ﬁge galclyglgf\ésg&%’ ?>ni:1]' fgcrove%plsat%mso Et{%%f?rgi g%gp(ré;g?lgn \Agsl ﬂéﬁoﬁ@@ é ﬁrId §etstoi‘?ran%pts that best
iy QT FIRFROTIBH. (L=l PP B RSl A fels0 Gy o721 obsss orfotrr
analysis. Fonafipkriise¢rtiesmiediction the classifbeicitr theebrile gigwp wtdptwﬂr]e fr@r@gs@@tm \irgh gyfiuredsgyts identifying
presence or BdencOF addolt®l Ng the support vector machine al gorithm at

Fi@ﬁ F@e s\sfgﬁ%)sﬁtgthagtkjetfe;% .gtg}us bﬁ?‘l\gdhalsg%l thl grﬁogrgr@? g:;l}”@e fﬁ_@&a@g@ &?&%ﬁession pr<‘)files among
s nd s A oAU P REA™ PP B ey e
transcripts tha glq;ﬁle@gn-febﬂa\{ersqg@bri@ paignis frst feds | )ﬂqe@qﬂthw-fqu? qa@gmg f'urgmprgleﬁifie@ thrﬁ%thy or convalescent
(node 2), andREhg hdT@riaBRAE iudtressigenethebopiiiesebvinus infatia fnpde 8)s The eppregetireof the samples via this
nodal schemSwzh & RH ik ANSE s PacRRina@t e shown in Figure 16. For

U[F'l%g?%i f%rgca{r}]ﬁce)rtst},ﬁcpeg@é%%bb? ';#%;S\’/‘éhg%oga,u#g! tié%gr@ﬁ%ﬁ%grieoqgns&rip _seﬁe i methods or class prediction
algorithms tha arﬁ?p[ir@gorf,l@w@é@ oftingsctipe pi%fﬁ@. Theetorg, pesleteraipsd ‘%T tgﬁc’sg’dptls%gtm method and classification
algorithm tha&@ﬂﬂéﬂs\ﬂi i tl!wshigf(esn petetnecoreo rlassicad® QLQMea\gpr@@qurossF\@Iidatiﬁlo {:p@stiggte thejqtimal transcript
selection parieR S boARSHidIoRFkash AR ke sit-8 BRIFRKE uiivariald  vaRepba atied, saticty fbriphiateie tlat showed

statistically s?rﬁ%a%ﬁﬁ%eg%sgbg@%ep?{eéﬁoagggns & Fgé@% tﬁ‘a%?é%aied tm gr#]a_ﬁ’er tﬁagﬁ sefb@tgﬁeva.a As the P-value cut-offs

became morwtripqq@j,me n%ﬁ Hq})reﬁeta?le(éepn‘%ﬂﬁ?ed. 6%%90@ g-ga «? thng Ie\lltelﬂrga:scle?egtgdf rPr;f‘)Rageits Iwgre subsequently
used to clasgeliredreiss usingBarigyedasrithms alqnd wikserssvpligaton pr@@s&r 91 qaesiicaijgp of node 1, 2 and 3, an'optimal P-value
cut-off level G 09.Q6-4 fo-bYPRy. 1568 1Mo vtk bribékil, 2si@iE).US2005/ 040196 The

Oﬁc% gn' OF%EI 799 e élpcf%@vemas e&ﬁhﬁt@%me‘r&%&m, Bd Lok cﬂeril)nfoff&kﬁhén@ﬁut—@fﬁhreshold was varied

(Fig. 15a-c, gag%i}%?agé\:g .rewg\érg { 53?5,"?@5 tlgeg%c%r}t-lfogéct\}\agc?ﬁ% {tj(? %( \?Iéoﬁtérﬁsge§ted Vt\glactkiil%; closely as fold-change cut-off
level increasad@ln:@miffe?r byes ugtf 2 @th"/otﬁtw?jaamﬂ@q“ e gl apowg)io ti)’gure ésii%catea?ﬁ @tir@@er%t-correct
dlassificatiorf 2GR @EHc PV 3hd fold @angkestiteff. INdr og-febrives. fehalk io sekverit doregt cal pf 94°% wessaghieved using the support
vector machilés 'fal%ﬁtm R9LRIue c_tlt]Bfﬂer &h (mdﬁd@toid-@ﬁngé tﬁr@sﬁqld%ﬁﬁiwhicﬁ)@recfte@ o globkbkts thibe in the classifier
(Fig. 1fja). %%gﬁ'&%@{ o?%%lt%&lirs’%p cic{rH%e-sr%% ?a&%tg Erwptﬁnglgj%rde@ Eofc{c/:t\é W st utﬁ?e]éiia?onawgear discrir'n.inant
i i e ot e 1 eyt e R o ol i v st o
obtained (Fig. h68). BHr deestiivation & Gtbriteplignts qyiﬁwq‘;uptersg@l'tt@depqyjiws ipfggion, @ ogtimal percent-correct of 91% using the
support vectBHrB@heCalgbri@i atls E-Seib duforf RIS 1_8vhﬁblﬂ1bldicﬁhnge Bredhblapirrt @ wildh seledidd @r 14 robesets to be in the
C,assiﬁerWa@gb%lg%g&t@c)used to classify fever st at us (Fi gure 16a

| ‘Tﬁegsﬁgplef tpﬁé\?eregﬁ%ar:ssi% f z\%rg)gstalg%&s}ard@lgg c?oreci%t od::,gi?né ?X%Ié]ssﬁlgr!ofijﬁag?rlthlél ge%&’ed transcript set are
shown in Figuie 162 For nofig1ng idividpas pgemisclpssifReipige feb[llwmnd?nownp prqug ,and @g\c@?s,nfled@&geés,tended to belong to
the febrile witBRhdenoGR SRR concent gipd FoofR2, the Fisdldsdiaisamlesseem@ASi eqaattishg@ibetween healthy

and convaIeQchJt, g!\eilﬁ%rgﬁigé, iihe rﬁ%clgs%ﬁeh &9%@ [eI'%eOQd‘ be ﬂﬁﬂ{ﬂﬁﬂls Wil aﬁeﬁovﬂ@&rdub( \%ﬁq@lbserves that some samples
, \ ) it cellular protein synthesis, ile
Werem'SClaW%%rﬁgﬁdleﬁs °E?@°"h'8'r of the GT Pasg famly. yOA\SI, OAS2, and
MXI have been shown to have antiviral functions, and
interestingly, have also been found to be activated
shortly after infection of Monhuman primtes wth
high titers of small pox {Rubins, 2004 #35}.
Transcripts involved in the conpl enent cascade, C QG
which is dc’)_“vmsyream of 10 anti body/anti gen conpl exes
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differing infection status phenotypes, we
characterized and conpared the transcriptones from
wohoel7@1bi1ood sarrpl es of healthy, FRI wi t hout amrdTwiS24wS/040196

Thg%g icfp&%ﬁv%rfeg g@% (ga%ﬁdé%)? GI)? non %bn@ veﬁsus de%n eefgglth vergls conv esc%netsr énddfebnle without versus

with adenovirpsdniegtianpatigriswere gpfe, &7 . 3 B ie?gfcglelx ﬁ(ac{eter@laqmedell @y o(f)lfﬁ%i pﬁﬁntpg)es the permutation test was
performed wit PaaG@imfitationt.  éis iesalfedic B-ialoas of sQ.ERSLIS0 e Oy pevscti@ind  have
Flh&ﬂﬂértlf ders ih (NP GRE Ris. AL iRMRESS 13 @Qovg&if?r&sdtnbﬂ 86 tol tR1A1Sss prediction results are shown in

Figure 16. Theqy;i &sqjsed [3 cIEs feveyﬁtuﬁﬁgﬂlle a6|§ %d %blg‘h %M%Qﬁ% réhscrlp%’:)f;hgtM &{Jded many that are induced

by interferon, {nﬂ\lﬁl@g} FE?ZWG@IF@'Q é@GZ% 6’ Tb{"j IT 4 %%Oégrﬁgf gc\sgsn a acisGﬂg%, rth,ff re OAST and 0AS2
catalyze 2', 5t dhigarterstofefegosifiedieactyate Rileselrand idhibieegilulgipretdin sypihieslsi whiky MigTdsyptmengier of the GTPase family. OAST,
0AS2, and MYBalelb&@Bshév BREHanRrd iimctiord.ack infeétig, hdve 4D bekn fiES!e Adiivaedhdrtingiter infection of

nonhuman pJﬂathvﬁawarlT f tﬁ)eys ‘of sﬂlb& R%Q EO@Q@&} 'T%ﬁ%crﬁ)t@%l@ﬁ |n fh@c!ample%@@daécéée @ﬁJG which is downstream of

annbody/anhgﬁ@g%agasa glg%ﬂgg{ v&%‘drﬁ@% scgvrat gr}ﬁf tgejl[s °"iph”§‘i comﬁegp lIlwere aisj'st)ma?e(% wkﬂh/fever The TNF-
alpha and IL-4inqy¢edh3gpfa Nﬁ/ﬁ@rwhlﬁhrlq aéecretprbprotemm&ly@g'\sei(trﬁcgllulphrretpxdtatyllfyar&gigell glpfalonaqqd STK3 and
CASPS5, which fielival@d inthe MA&Kisidoaingpatiivaytal ak Haugptrqpro d the TN arldiLt pces@smpre @sptified\Aiclass predictors.
FCGR1A, which Hekiofs A&k adBiiA ||rﬂmt1rié repesd dn@&xdstldémaﬂﬁrlt d e d4SRE., OtrRkGHRcr@Swit! dBciated known

functions !esi c%aslérelfxted% F§| or wﬂf?lunllmgmn Q%Yoﬁs were gso |d]en:13fr & ggﬂe én%éht |S’ggﬁe§ﬁnéﬂ§‘s gnF ﬁ parenthesis, their ratios

of observed 1 gypeple o ofmfhmiswee Y e ieﬁﬁa@%fﬁf’ BIP bpriog {6 v el B i, spone s
(32), immunetrdgmense (4], diemearsrase.(7), WEpense tasssyeathadenngrasitd (€} raed restotse fa gfiess 68)-
T} Brbbkdei)iadsMRE (1 dbl6 1) for\doﬁingdishﬁg}@éﬁ@rv@éds corivebcerMpatdntS gt t 7 €x@saribth, icluding RPI27 and

RPS7 assom?éd %Bo§oaﬁ E&FEH&J ngM th®; Eﬁrﬁlﬁc%mul n‘hfal/y cﬁlstéannuqrah&nngME f¥en @ HJoNed with cell adhesion,

etectlo nSCflptS
o, W Sy S Sl S S B S AT
TR O@Rnsgrpt Pissifiefable Hidor ﬁlqhw@sh@ffebmv@r@@ aqg@grpsgﬁsus with eno*ﬂs(fpfg@@ inglysled the
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CLAIMS 1. A nethod for determ ning the gene expression
profile for a subject that Hds been exposed to one or
nore infectious pathogens conprising a) collecting a
bi ol ogi cal sanple froma subject; b) isolating RNA
from said san‘pl e; 5 c) rermw ng DNA cont am nants from
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10 h) acquiring a gene expression profile from said
gene chip and analyzing the gene expression profile
woepirasented by the RNA in said sanple on thepboaaisso0eh40196
ﬁh di. : ect. hps been exposed to. 2.
&mﬁm@g¢@§£§ sai d biol ogi cal sanple
is whol e blood. 15 3 The nethod of Caim1, further
Table 16 - Pe@OMAIRE of Sdssigrs dulng trose@ilatiorddr Clasmielediti) for fever statymiGee febrite aetfsmq-f@rﬂetpaﬁenm)
purifying said RNA. 4. The nethod of Caim1, further
T 7P o Sl R P b el e 011 28 S e
nmet hod of Claim4, wherein said reduci ng and/ or
Table 18 - Compopiliun afelesssifiercist f loeesisionifigpRildve P.¢ lesh(porled 81t iRP)or @HTRAFIgNIY fever status
addi ng biotinylated gl obin capture oligos to said
Table 19 - 'Otﬁ I:%(peEtgi le 8‘%:!5%%3 91[1 &Rhtaas&ghﬁt cff‘gbq flcEn@MYéhﬂl\g intrib@ 18
resul t1 ng bound gl obin by strepavidin nagnetlc
beads | eavi ng globlnclear RNA 6. The nmethod of O a
Table 20 - PeFormafiog pf léseifiers @nggpsis @hdﬁ@n fer Glpse ﬁ@jtctlobfef{eprfeylﬁ%@enqvwéversus without adenovuus patients
gl obi ncl ear RNA by contacting said gl obi ncl ear RNA
Table 21 - PeWArrﬁaR:e FagnRs HLﬁng %vahb@t@rdﬁble of parametbrs forma 26ret hod of Claim 1,
further conprising, CO|nC|dent with (e), - redu0|ng
and/or elimnating g in said s ,
Table 22 - Cogippefop ) claon{er et 9gen S@“‘f'gaa‘ﬁiﬁ*leémd‘-‘d’?‘ P P f"é?}ﬁfnﬁ%ﬂ”{%ﬁ'&“’”" adenovirus versus
without adenqyiDiNAtient8. The met hod of Claim 1, further conprising,
between (g) and (h), repeating (g) with a second gene
, 30
Table 23 - Oweg v, %Ac@ﬂab}e% dchls T %&Baﬁegt cl%gga ﬁ?ést ? glg?ﬁr@%eﬁég thﬂan tmgab(oe%% i ned
fromsaid first and second gene chips is nerged. 9. A
Table 24 - Perfahahg of ctfssifiers furlrsipdsFaljdatiagyor §less Bredisiop @ty verusiaraespnspatersy
di sti ngui shing between healthy, febrile, or
Table 25 - PPN LIRRERRA GfngleDss S0 Glichs faBftders RAMS 2peeN  exposed to
one or nore infectious pat hogens conpr|S|ng a)
acquiring a gene expression profile b
Table 26 - Cogpasitiop ef Flaseyien '6‘ ofgpnas sigficantatiie 041 lved 9ty + Vf“ﬁé?r C'Ffé%edﬁ@[éfﬁf hea“hy versus convalescent
patients exposed to one or nore infectious 35 pathogens; b)
acquiring a gene expression profile by the nethod
Table 27 -'O serveg ! gxpecgd' ttab?e o%&laggs .Iargfpé?ernt c@sse%,mét g‘%nifi&n?e es lgh%@n il &y er e d
posure to said one or norée Infectious
pathogens C) acquiring a gene expression profile by
Table 28 - Lift bf@enpsetatviowimizets doofevefistaity (it ofeb@ vaisusnonfefrig patiatsheal t hy subj ect
that has not been exposes to said one or nore
Table 29 - dbgyvﬁq tE!(pQ@‘té% taH@Jf JF@(%?SQS%nd pé’Q]t c@}sesclpl @ﬂa@ﬁdm Tg&n&%hogrﬁmﬁble 28
expression pro for the subjects from(a), (b),
and (c) by a pairw se conparison, % deternmining the
Table 30 - Listef@enes tebdiseyiinagefippadpevis e oW ROy Patigs (s) of genes that
classify the patient phenotype as healthy, febrile, or
Table 31 - dB&NéGQlE?p%&a@ bl of EXY cidsdePdarbt QREkECHH llst@NigMitBQEnkdshvm iPRSEd on
sai d pairw se conpari son; and f) assigning the
classification of healthy, febrile, or conval escent
Table 32 - Lig glgerep st fisefainal ehephieays @Wa'?ﬁ?eﬂsf’ﬁt'q“lé of the mniml set of
genes determned in (e). 45 10. A nethod of
Table 33 - 'GbbeR&S | Ekp¥didd Gibldor SbIEMsREshd darbht dbexexClin sfaBigerednt gerss shomah tably32
febrile, or conval escence, conprising 85 WO
2007/ 011412 PCT/ US2005/ 040196 '"a) collecting a
f7(f51 OQgrcar Sanpie trotn"sdi dVsutijbdt b) isolating
RNA from sai d sanple; c¢) renoving DNA contam nants
fromsaid sanple; d) spiking into said sanple a
normal i zation control; 5 e) synthesizing cDNA fromthe
RNA contained in said sanple; f) in vitro transcribing
CRNA from said cDNA and | abeling said cRNA, Q)
hybridizing said cRNA to a gene chip fol | owed by
washi ng, staining, and scannlng h) acquiring a gene
expression profile from sai d®gene chip and anal yzi ng
the gene expression profile represented by the RNA in
said sanple; and 10 i) deternining the gene
expre33|on proflle |n sald subject of the n1n|nal set
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j) classifying the subject in need thereof as being
healthy, febrile, or conval escent by conparing the

wgene/axaeession profile obtained in (i) to tirar/us005/040196
the classification assignngnt,of healthy, febrile, or

fil f th
e TN T S -
3) @fegingfbigogic mpefrom aysliectret hod of C ai m 10, wherein said
b) ibdatn RigNfro@daid @appl € 1S whol e bl ood. 12. The net hod of
c) @ﬁhg%%ntamfn%fstrﬁ%ﬁldﬁwr' sing, between (c) and (d), -

d)%g%n% atursg nl%rm%uz%wcon{(l fying said RNA. 20 13. The

Urt her conprising, between (d)

) sfiigsAn@dPVA from thp RN GevlEiPRg I 9698 el i i nating gl obin MRNA in .
f) insvép ‘chnsgriaingsRIA froml sdid cORA end tenid cROR; Cl ai m 13, wherein said

g) Wygi6thg bald GRNA A 4R chiBlollofdd Wdhlﬂ&taﬁ#@&hb QaniigNRy i N sai d sanpl e
&&Hﬁr beﬁ@e?pré@sqogb e frcl%I ?& der{éx lp%d%%lygrﬁ 8? IerQa e%)r%glon rﬁgﬁﬁepreseated by the RNA in said

SanEﬁ‘gQﬁ ??6 °ffhﬁ‘zse‘?s%§f‘.?ldls‘ibllefﬂ‘aﬁ’ﬁﬂﬁ’iﬂosﬁjlt"obl n mRNA by
strepavi din magneti c beads | eaving gl obinclear RNA
2. The methodbBClaimfih@ersiestiimdgi@fsantl A ik Aigbd. f urt her conpri sing further
puri fying the gl obinclear RNA by contacting said

3. The methodk C?%m @gr}h?coﬂmsmg A L qﬁﬁ?d?neti c RNA beads, 30 16. The

her conprising, coincident
" CqfeRtRing 89 purfiing s Bifei ng and/ or el i mi nating gl obin nRNA in
said sanple by adding PNA to said sanple during said

4. Themethoo%}/(ﬂb*m{'}lefﬁih@j:omﬂls&%en & énd eThe met hod of C _ai m 10, f_Urt her
re‘&BFG%R ?élu”rgﬁng@ﬁl% ?ﬁ‘ﬁﬁﬂ sgif%gmp?nd (h) repeating (g) with a

second gene I's distinct fromsaid gene chip

in (g), wherei n in (h) follow ng acquisition the data
5. The methodpbytlaiyi 4ndeteinf seidypdusing pndlorfeliminating allrirdnRE i gid ebmglearepriseHdgrg bietigylated giobin capture oligos
to said sampléEHing) RehiobinFARNA. &hd rerhddigy tiEREUNRGboUR glokid raRINAby E2paviM YRErtc Feads R&ing globinclear RNA.

m ni mal set of genes to di stinguish non febrile from

6. The metho%ﬁ% fu dhg%&g n uﬁf@%% ¥ %@ﬁﬁ% contaeihm-_sja_ﬁ ggncle%\Wgnetlc RNA beads.

EPSTI |, FLJ39885, DNAPTPG, | FI 35, OASI, PRV1, STKS,
7. The method @Bl 1, fur@&hpnm@%&ﬁﬁentﬂtﬁé T4, GPR105, I\/C-2C20410 ci g5,

AR o e e i

SN, HSXI APAFI, IFIT1, OAS2, and IFl 27, 40 19. The
8. The methodr?é(fl%dfur@efr comanarigrﬁat\_r[e@n (GhApdy: @qutmg ppéllthmsqq?nﬁgﬂe c@[értmclquls@@ fmsaid gene chip in (g),
wherein in (h) folpwithi agtisitiorghgidgdvbthiaitot said fistardsessd gomimlisesrgent pati ent s
conprises RPL27, RPS7, DAB2, LAMA2, |I1GIM EVAl, and

9. A method fﬁmene egpgssmr%r ﬁﬁ(erﬂ&% Qt%glsh% bet%eﬁlllne%y]"%m? Jide Faﬁécgwce lﬁﬁbjects that have been

st ngul's

exp°sedt°°“8?58‘?{g6?c¥°ﬂfé’a”{9%ePs§%@”an%br| le wit hout adenovi rus patients
2) 24igg s 4RDF SRS I YRS oY EDIERto CIinFY e AsUbiGEU@HIEDeen BT e or more infectious
patigRS 1NOP58, LGALS3BP, MS4A7, LY6E, BTN3A3, and | Fl27.

b) §@Jiring a gene expression profile by the method according to Claim 1 for a subject that has recovered from exposure to said one or
more infectious pathogens;

¢) acquiring a gene expression profile by the method according to Claim 1 for a healthy subject that has not been exposes to said one or
more infectious pathogens;

d) comparing the gene expression profiles for the subjects from (a), (b), and (c) by a pairwise comparison;

e) determining the identity of the nested to minimal set(s) of genes that classify the patient phenotype as healthy, febrile, or convalescent
by class prediction algorithm based on said pairwise comparison; and

f) assigning the classification of healthy, febrile, or convalescent based on gene expression profile of the minimal set of genes determined

in (e).
10. A method of classifying a subject in need thereof as healthy, febrile, or convalescence, comprising
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a) cotiecting a orologicarsartiple frofn"saidsubati*

b) isolating RNA from said sample;

¢) removing DNA contaminants from said sample;

d) spiking into said sample a normalization control;

e) synthesizing cDNA from the RNA contained in said sample;

f) in vitro transcribing cRNA from said cDNA and labeling said cRNA;

9) hybridizing said cRNA to a gene chip followed by washing, staining, and scanning

h) acquiring a gene expression profile from said gene chip and analyzing the gene expression profile represented by the RNA in said
sample; and

i) determining the gene expression profile in said subject of the minimal set of genes that classify the patient phenotype as healthy, febrile,
or convalescent determined by the method of Claim 9;

j) classifying the subject in need thereof as being healthy, febrile, or convalescent by comparing the gene expression profile obtained in (i)
to that of the classification assignment of healthy, febrile, or convalescent based on gene expression profile of the minimal set of genes as
determined by the method of Claim 9.

11. The method of Claim 10, wherein said biclogical sample is whole blood.

12. The method of Claim 10, further comprising, between (c) and (d),
- concentrating and purifying said RNA.

13. The method of Claim 10, further comprising, between (d) and {e),
- reducing andlor eliminating globin mRNA in said sample.

14. The method of Claim 13, wherein said reducing and/or eliminating globin mRNA in said sample comprises adding biotinylated globin capture
oligos to said sample to bind the globin mRNA and removing the resulting bound globin mRNA by strepavidin magnetic beads leaving globinclear
RNA.

15. The method of Claim 14, further comprising further purifying the globinclear RNA by contacting said globinclear RNA with magnetic RNA beads.,

16. The method of Claim 10, further comprising, coincident with (e),
- reducing and/or eliminating globin mRNA in said sample by adding PNA to said sample during said synthesizing cDNA,

17. The method of Claim 10, further comprising, between (g) and (h), repeating (g) with a second gene chip which is distinct from said gene chip in
(9), wherein in (h) following acquisition the data obtained from said first and second gene chips is merged.

18. The method of Claim 10, wherein the minimal set of genes to distinguish non-febrile from febrile patients comprises PDCD1LG1, PLSCRT,
FCGR1A, PLSCR1, FCGR1A, CEACAM1, SERPING1, TNFAIPS, ANKRD22, EPSTH, FLJ39885, DNAPTPS, IFI35, 0AS1, PRV1, STK3, GBP1,
GBP1, CASPS, IFIT4, GPR105, MGC20410, cig5, LOC129607, IF144, GBP5, C1QG, HSXIAPAF1, cigh, UPP1, PML, LAMP3, IFRG28, G1P2,
Clorf29, IFi44, LIPA, OAS1, MX1, SN, HSXIAPAF1, IFIT1, OAS2, and IFI27.

19. The method of Claim 10, wherein the minimal set of genes to distinguish healthy versus convalescent patients comprises RPL27, RPS7, DAB2,
LAMAZ, IGHM, EVA1, and KREMEN1.

20. The method of Claim 10, wherein the minimal set of genes to distinguish febrile with adenovirus versus febrile without adenovirus patients
comprises IL1RAP, ZCCHC2, IF144, ZCCHC2, ZSIG11, NOP5/NOP58, LGALS3BP, MS4A7, LYSE, BTN3AS3, and IFI27.
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