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WD 2006/ 138183 PCT/ US2006/ 022623 MJILTI PLEXED
POLYMERASE CHAI N REACTI ON FOR GENETI C SEQUENCE

£ R PHaR R ARRIN EaldTEsN Nog GERBIBXEQTHERCE hivhedsis
on 16 Jun 2005; 60/735,876 filed on 14 Nov 2005;

60/ 735,824 filed on 14 Nov 2005; and 60/743,639, filed
OFhis2@pliviton 28586 priorily talifl PloaisibiSl Fgnedplidpol N%Eﬂomﬁhwﬁkféed on 16 Jun
2005; 60/7%%7”6%%&%%16%\} io%’ 66}%5%94 11‘1&{‘01121@ Qv Qd%)@ a%&éoé'—%? 6$3d1ed dni 22 86k 2006,

his a I cat
and to US Pafeit iApRlisetion flos- hl/éb’.a,ﬁ%S glﬁ o1 0 ?1996 @fi lU@ZFﬂa{ &sfl on 06 Jun 2006. This
applicatiodN9 P bénGiadati@RinDSappikdtlod 6 Grbtent Appli@dord¥os Jil1726405led 02 Jul 2005;

11/ 177,64%,#1%@3 @é&’é Oa%{]j E ﬁ%ﬁ,g’é ngci on%g %v 20’%)@ thgeyrl%?QOV?’s?oﬁal a&hLa%gns claim

I ovl SI Ohna
pririty to g S OpH BRI EppIEROR RPN S1 o Rl ORI ADOAGHAOP By Slghon 15 Sep

2004; 60/8399.500, 6104 S983. 303 2004f dolee 430 11D 301 N0 £H04 ;and6d/6B 0850 Kl &, on 29 Nov 2004.
filed on 15 Sep 2004; 60/626,500, filed on 05 Nov
2004; 60/631,437, filed on 29 Nov 2004; and
60/ 631, 460, filed on ZECHRI¢ARGOAD 10 TECHNI CAL FI ELD

THR ulvBMBR ;elaQ:Q eﬁl@hl@tt@aﬁnp@ﬁ&ﬁ&ﬁhétﬁbdl & n@dWRle lgfeAtrb @ bnd analysis of
net hods of . ftlp I'e genetic targets and anal ysis of

am@ﬁkdgﬁﬂpsfﬁeﬂmﬁPﬁﬁﬁ%ts usi ng nicroarrays. 15 BACKGROUND
ART Accurate and rapid identification of infectious

pat hogens causing acuigg&@sRiN@LRTY | nfections (ARI)
in humans can be a critical factor in the successf

t PeoBpiTart Ry PRl BeGHqUE PAOSTS CPHRE AGYBICTPEdeY aﬁecgcrns (ARD in
humans cahp b Ofitfchldicer inOhetsivcaatid tegment of resprasy iless, tienpblitdien of appropriate

outbreak c%fl’f;dl gﬂegﬁg Mﬁql}e%f"ﬁcfaﬂt%gel o?ﬁ%mﬁf;” tBloﬁés aﬁé ﬁﬂﬂuﬁﬁh‘s'ﬁé%@% clinical

Inic eren I a I agnosi s O
dlfferenthé\pepgqogs EHRL }Sé}x@;qgglg fygdo theysipilagityegf the |Smﬂt(tl‘ry crﬁlﬁedtbh different pathogens and

the numbés ylfmﬁ&é’@cam&ﬁﬂof thsedisdnfseCenhtlyp@t hog etdsly ased meods R respiratory
pathogen %n%gauto]il are 01{1)I (e)llnn%I lg%lsaydan]g %&%bké’&fafs%}l%oéu%?xa %MUnoassay techniques

 are generally sq@plflatoerpymc%wﬂ@g@rﬁnﬁ EFEsﬁThI afq Lismited 9rdetenting ifistegpspected agent at the

species aﬂd%ﬁ’éﬁﬁ@@sﬁﬁ)&pe . RInPERhRIR RARDHES tec}ﬁq{lets UL[CE as?mIdPCR/PCR are versatile,

offering hﬁgn%lnirsllgﬁrsy}? XIE é%eﬁtboa é)ﬂ pgrﬁ%gaeésemgec{] & rf%P%lXtrs 0 eévalse dlt%cult%o culture
organismg] Becaest pile @rsatilqgiue 0§ BSh diotiwbhiqug emtbe amphtctsenul@petelyetsmdme agents,
increasing R ELABES es%ﬁs%g aﬁcm&\ﬁ%gy @rdcﬁo&e%teﬁ asta m{ﬁHﬂéx@'GR BiCdefdction of

Mycoplasalp isngetup'l%lggehé] : %n :1 H:HFIWOPVG ﬁglgﬁ% pggllng%l%lia \éﬁg ]g?r(tieéelllia pertussis in clinical
specimen{yadi A3E Revpes, 19¢3 1MARNGONSH std b @iug acouratofdiretioniof gmultaneous infections

111volv1ngqlllo§ef theﬁlltl)}x paEhQ i %IB i 61%5 ‘R[élgéiﬂ&ﬁlﬂgahorﬁﬁ QAL ﬁlﬁrogfgaﬁlm causmg acute

versatile na ure o e techni une can be a
respiratoryg Frixfsmnfeéﬁlp@bl@@wlett@e lelp)ﬁp@rsg@@%r@tlon TGRe feasipdlity; ‘{‘)’hé Clzn Microbiol.,
37,1-7 (1e%mnces of establishing specific etiol ogy (NtDonough

ebetec’aon of seve%% IniQA‘l ﬂiﬁ%lr:\;e Iegctlorgbﬁbrgucftg e g]rlp%achew ?%H:Lb?essﬁlge ARI agents

pneuno neu
can be Symeeﬂeqmily BENSPATIEP- @wﬁ @eﬁsemgl f@lf opepatiggasiat e ﬂcllrl?fﬁqlelwnd does not produce
mformau&ﬁ@@kdi@fiﬁsmbmt) infdckdn. SWeﬁbﬁ@hplélﬂiT—ﬁMP@’Zt&ts(hZ%én)de%[b(ﬂed to address

this (McDaon?},léP \ﬁ’] %Smﬁé%teth ag%%aﬁuea ion o?ﬁgqélélﬁlle;?y@;és% grgrg%%taferg(ﬁ{céﬂlé% fsér the
detection's Rgpisehpiratam rict epash ek @ FfohGOmics i G2 giniBslis Peial s latPevlopment

of three nawtee R@@dkeews e 1R aMeckibAdtl 2 {eﬂfu@t@ El%ﬂrc'vu}ﬁ%s’sjb Vz'grjl tevrettmem 53-63
(2005); h)éruaﬁm? eta I\@?t}pﬁ}rc %Qe;ﬁ %’F %n %gl{sl]ltageolusp cgtfctmT oe(fll-g o Ié)g I}mjtelumgmae, Mycoplasma

pneumon@irﬁdbglmmllzqfnemvlﬁla &l coomgaityiasquised/yintumionia’ORegpir. @&é £ 980121550 (2004);

ﬂ Osiowy, rﬁ‘ﬁleét Id&Lc%én &‘Q&ﬁ%ﬁmﬁyﬁﬁ Vlglg %5151?1&!1 ﬂ? W%d%o&gﬁg tﬂ%mcal respiratory

can ogi cal nspeci

specimen pjra @H%Plﬁiéfvﬁ’é‘@‘&ﬁscﬁfmﬁl’? Aty & qlﬁe’V‘FT"élP% ﬁé 3%1‘%?0“8”0%%% Ygrstrepen et
produce information regardi ng possible co-infections.
Several multiplex RT-PCR/ PCR tests have been developed
to address 35 this (McDonough; G ondahl; Puppe et a
"Evaluation of a multiplex reverse transcriptase PCR
ELI SA for the detection of nine respiratory tract
pat hogens” J. din. V'roI , 30 165 174 (2004)
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el ‘Raplﬁmﬁcﬂ?d-z@lféf&ﬁhm cere;’oroslktﬁ(lj fluitd/spe@inens wiBa n&él@m@l@-‘ﬂube real-time reverse

ViroL, 72, 484-495 (2004); Coiras et al.
"Aigonucleotide array for sinmultaneous detection of
 WoeepiBgIsery viruses 5 using a reverse-line bl 8CT/US2006/022623

a-"(g::

f
B0 i b PR ST kBl B
fourteen respiratdry Vighse iy’ cligical etimens oy tyqognub}pb:]& revergerandgEgign ndst@@g?R assays” J. Med.
Virol., 72 (4%@ %) &OOQ}J t‘m}a@ €t afl p‘ml@@}ﬁaeo'h@e Jrﬂaﬁfoi %ulﬁﬂeoﬁﬁfe‘techon of resplratory viruses

i A o B! 0 S S ROBL O SCEE

implementa@i@t af b aiikiglet BCRafol acnte tegrokatatyroe linfegfions at dhibdyenid. Chh.olgierobiol., 42, 5596-
5603 (ZOOQf) ‘Bﬁt%taﬁprga@ﬁ] is tﬁﬁn‘cgf b§7(&{e ldﬁ&rﬁlrgﬁaﬁﬁj% ;leer%lf éﬁreﬂla&ﬂ%oﬂ@telctﬁ)n methods. Gel-

uorescent reportéer systens ke real -tine are
based anafypiprirp OBy ondiR o5t toaﬁmt?@@umhﬁ of nafhggeas wost Pf?ﬁ%%i%%‘n be
discrimindtdiiebly sie@dlond &l Gisbced cpbrieysyttasgiky &dl-&mmm’ﬁmlﬁnﬁh@nhe number of the

t
ﬂuoresce&t Eé-aﬁsqha(t) can bg ngelqlluJ- Igéril;ir’res&ge%r—%? #ngre Fhall ﬁl?eg oI R, Tl‘ng FPRYS ﬂegd for

rentiation
diagnostig ad@mtbzft lerﬁmﬁdlﬁqremﬁ@n prdidraifisrion PR RIS EmY 1espprsible for disease

syndrome@lbvﬁlelaﬁ@potswawa@@@cmsmm many potenti al causes such as

AIB Ifew techflch%%es %ave rt}eeng Ielg}z fi Hl aﬁovp Iengrg %EV grlls ete % snnultaneously by

RT-PCR/E@R m@hvdpmltm lidgeificatipl pftup Fﬂ @xesplﬁém pafhpzeat lila@bpe@ #chmfd bpthe
MASSCODE™ RSIRHIERRPYR g@texh ogRRSt 12Dieanc @@t@rh @y eagldhyd stmnﬁweléfferenm

detection a'}% gﬁ%?ass Wérgs §ft ééﬁ ’f% 5{ P gﬁ?&&%ﬁ gs%@ée ersfieg 2 gr long o?gonucleotlde)

microarraghi Hafeealse htenabed witk teawtsiconss @b npliplofEhsialyEnel (Reth ¢t aff, 8te of an
ohgonuclgatﬁe arrafléor lagtq-go& &1@ ()380& @c)ena %%sﬁb%ox(a%@%kr@ésblyatory infections” J. Clin.
onucl m roarra ave been used
Mzcrobwwq %2@80 g&% &, é_'gghlgcgr etaal nl]ﬂllfrpaaaé %ﬁoféﬁge\i&l‘ V1§u etngcﬁictors Appl.
Environ. {{Refbll. 837, 3058-3263 (39€1)athizbikov c0dl), gzntmmdnem getl@yargrofhinfam group A
rotaviruscs BP o8Ol b RAAROR 1 9uufilraRRCS Bl Bl BN ORE DB By Q00 AW et

upper respiratory ect1ons”
Mlcroarr,gz- asmgctwg?%l ge%@@; of veﬁlpithqgﬁxgvPré)f ]\er Acad. hS,’sz[r’Sda?% ]‘%687 15692
(2002); ma@étyls “Girdd Bisdov &y arldis@jhienvd réddbeemelgMKAtﬂbﬁma&@mLoS BuﬂOl E2 (2003);

V‘ g?lrglen,s;&?ucro?uag ol' srrial su%umt?ir osoma O#}Q 1) l nvnon %‘ cgcybiol 68,

2535- 254|1 63[0@?\)* Wﬂpg@gt ab, S@pgnggqge@fgce 4 O gtlloggf;wd)aﬁhﬁgylc rmcroorgamsms using
microarra) YdaKdoRE 2 aldl. (U&ﬁ R;obeﬁld |1119 147 (20@) Jda0kt al., “ﬂ&nﬂf?iﬁ@&ﬁ%@&al resistance

genes w1té éﬁg I%J%Par%rayso nt\z/nlutlgig .4 en{s R%emo%%ﬂr r4g%89@3%%g Zﬂ&t) 2%% ap,é@lirllxgd-genome
microarraly}§AyealgonltipleS68Fpeldh Q@age(sﬁe@ﬁg Yiffergiemopnong sifaing of Ligieriginonocytogenes™ J.
Clin. MchUb%ﬁ Qi‘s( QM’ 6@"@0@? Q‘erp?ﬁﬁré ﬁ1§x§9M§nythe%§§y£1&ns[?§\jﬁe MURPR s @¥snate closely

e s g T FEEPGAPY Pt PCHRPRO SIS U Sy il sequence
divergendONBAr fostobo® spottéopitroarfap prolses may dvbsehypribizedonspedi@allyMth sequences that vary by

as much a% 55‘3’% %élﬂ&or&lg'gé)%znt céﬁglheﬁﬂ ﬁcefact"‘[ﬂat this 1n§§ﬂié%ﬁ§aﬁor§cﬂr@@§ efnbl&h information to

dentification ogeni ¢ m croorganli sns usi ng
allow a h‘r%l‘ g8t P sigin fl’éféﬁ%P%gVE m@rnorp@w coulppgyiperdficaliyglefined.g. 127
( 26H2)evel {dantificatibn @h be crititatlRRists wherd GlouM felaled 6r8ddisab can have very different

clinical c%@%ﬂ&%e@&c@eﬁ gl?ﬁ%?lca}{vb itgm%%]c%rﬁgéxr ] aéﬁ% béAﬂgu il ndfec[ 10 Qlllow proper

treatment aM seafERl gén @W@allwle\fawéplrddy@ pergggigngnd nﬁu#lqtffr pneele%, @P einigply irrelevant B.

Wilson et aj.

-

paraper, tzﬁﬁ{j offdr R ERGER 'eﬁaﬂ@&l Aﬂo&eﬂkzﬁﬁp&r @ﬂﬁﬁl%ﬁzaa'mg fo? tNﬁl@li &&rlﬂfna‘uon of vaccine-

sensitive ggzm%%%a m%nﬁo,;: %lgas cuculah&rhum?r‘ lfﬁla(teéf?d%’r?ssg)? Zf)?{lggc stralhs (e.g. avian

Hﬂﬂ)ﬁ@@@mewﬂem@ObhewwﬂablI|ty to discrinmnate closely 30
rel ated strains of the sane organi sm because the
detected hybridi zation events may be insensitive to
partial sequence divergence. For instance, spotted
m croarray probes may cross-hybridize nonspecifically
wi th sequences that vary by2 as nmuch as 25% - an
unfortunate event considering the fact that this
invisible variation carries enough information to
allow a high degree of strain differentiation if the
polynDrphlsnB coul d be speC|f|caIIy deflned
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any background DNA in the sanple. The concentration of
at least one priner in the polynerase chain reaction
wO200s0138188r € t han about 100 nM 10 MODES FOR CABRYVISMNG6/022623

OUT THE | NVENTI ONidd dsofe opaeWrienfeser i pti on, for
pur poses of explanation and not lim¢tation, specif

dBedvPRionsomPEst 2 Pefpadfomprising PEpiing § DiglogiA! sl StaREsi<H af;%ntammg one
or more pitiugdet mitlein shida Gomh pteldingt set@ prthopday; @ddingodthe Hovea@huyalitytof PCR primers

corresponWm%to é&%s AR} tﬁpﬁrec{eﬁneﬁ ant; f%éi!hl)éegsdarfd erlfo%% ﬁ}ngnyliel;h@J ch!uﬁ' feaction on the

I nvention
sample togmplEel HeSSL T ﬁmlel%réﬁaﬂwt cvrre&ﬂwl f é1§§el§b P prigergfatiyie pideast one primer
pair for edcRpatddAtind the §1§Iﬂeﬁ1ﬁcﬁﬁ1pr1§§ Qtaﬁlséq&dlcedﬁﬁ ﬁ.‘srnbtﬂfofnelﬂgi)uﬂ:fny pathogen DNA or to

d
any backgrr]ouflé Igg 1nvme sagin%le 2 cc‘r):l rc}entra on f)é: a?lgéas??ne Pﬁm T 1n tﬁe peo‘?ﬁne%% cthgn reaction is no

scure escription
more thanj aheue H0indh wi t h unnecessary detail. di n| caI syndr ones
are sel dom specific to single pathogens, so assays
that all ow t 0 anong, a
| ar ge nunber 6]%%@ %Mﬁgtﬂgy@&gﬁfoﬁﬁdoubt edly
b tpdvibfving desbription, fru birpasestvé eplatptior dnd notdimitatiph spagidic Retails are set forth

in order t@ﬁr@é&%@%@u@ﬁ&@e&&ﬁﬁg §tttﬁe"7})tn§§1t ﬁln’,%tl&ll HOW&RY, it %lﬁgﬁﬂﬁkhﬁo one skilled in
dem ol ogi cal surveil

and Ot enti al
the art thaF @g gﬁgﬁ]&ﬂgfﬂﬁ]@n }ftgyra(:mg in QE?EF (5.?8 orlixbtgese specific details. In
other instamiodst defplle@XesRIptiPASIE RERmoRRAmethisl aralult:mare clmaatm @¢7io @ot obscure the
descnptlo‘?i IO%é F\@é’slﬁ:&t Mlvc%gglnsxgiﬂlrmc&%}gﬁgﬂ pat hogen identification -

conmon resp irat ory
p gknh%ﬂb*éwgomeaére SRo il © el HEE Sﬁ@%ﬁts (e esig or, and
discriminktng@ adong,piﬂﬁﬁd‘ b @ fof @adidhietphibpsns WY ulﬂ&m&]ylbﬂ@snéﬂum to public health efforts.

The worky ?ers]esn e%l héfé n%e%o%%at%lhgi cyha%? o8 d al O% fkir}g apsr\]nvema&cp?ottéﬂﬁalsy ofa

en speci

resequencmdrr%w Etppweiﬂ;that qeebingsgusivles ﬁTé’SBﬁCW% agdafomated fgnence similarity
searchmg@hcﬁ@tﬂl@@eh identASSBY S theBRYMBRE s?sVeﬁf toegh coitios re‘d}&hitory pathogens, as well as 6

biothreat %%(eilts %n%f:r a%ma‘gfff‘iirél}n%g cf;:ocr)lcrill{lons eBtyﬁ%If‘l l esthe Sen tlézgy ?Tfi mutltlﬁlex PCR amplification

with the spesifieitofia Ridothheadp-pf Petpesn ISI@FlflCl'U Iandw@allwtssthﬁpl often seqiyeherieypinating
diagnosti@4s$9s ﬁi}%@ve}t&ﬁ’mé P& dSshbtRr o Bﬁo?sﬁmﬁ%ﬁéﬁkﬁﬁ] Extraction buffer or

sensitivit C
oasther g BB PR A CﬁPIF% DI A oo S g ssem ot
equivalent @isitivitty @atcestodatil- B@Iﬂ?ﬂl‘légnd qutiure- @td nagtitods fgg Hoth HAdV and influenza A virus,

using 101I tﬂ%&tlé@%zsﬁnﬂléslﬁ%mplatke%%h 111%9{ 1{k9h]h£9nUC| eoti de
resequenm ng_ arrays R.a% si nul t anequsl Y TOV

b Sh-digugleondq f&wencamﬂaygﬁ Y prgvtEepeoptheRipYids; befétsl?eslﬁs-la‘fel and
strain-levElGRnigfttioh 61HTR dntpiconARIm pEItﬂa’th%ﬁBS Strafit-speviifie-isfpestidnj i@cluding unique

polymoﬂhﬂ&?ﬁdoﬂa]gs \9(9151?’/] hlﬂgéo%rgileﬁ] gaélglm Elﬂ%wd&f)nly){l{%‘i&%‘dbﬁgﬁ {'%Qameﬂuence

revi ﬁ¥ reco zed varrants I'S provi ¥
dlfferencmaédlﬁlﬁw hy hytyidized fergst frem G ol PSTANPYes BFoSAEese P Ratent Application

No. 11/ __l St foMGilbinsski ok heedﬁyémr“cdm@&ﬂhﬁ;adn@&&d Biblgid! BeudikOldetifie 8ystem and
Method” ?He({] & %].?e Sg.l'fle ‘%PI &d5e epret‘seri FRD dcaﬁe&) glné ?ng‘f?JJ a]rrla ¢ ?Elé)r%glfiigslc\fkc))fnbi%etd% custom
designed Bpspirateyy Bfahoggé‘élerem@ (REden )i it @ethgiﬁﬁtrérmf%hﬁﬁﬂ nuclgstapig gtrichment, random

nucleic a&ldf) Qnﬁ‘hﬁ!:aﬁgh A adidiited @&ﬁgen@@sﬁmﬁﬁtyté&&hﬁg R%6Mdve BRR-dpEctuh Miratory tract
rr.or. studl e

pusocenile G 88 AP 7 3BT o S R B B P9 AP it .
“Broad-spdctrim mspirkiosl $radt pathogengdeptification msind resequeaigdNmicolmags’ tGenome Res.,
16(4), 52h @de(Q(fﬁB Welﬁé & 'alc “ I@a?iddBﬁgggSJpéctrhlﬁ bRt Bk Iﬁi—ﬁ%&%r@s@s by Resequencing

Seq Uence S m to achi eve
Miocroarrgyp’ o%i’(fr% péct Piim‘zf(@s P2 BP0 tHoxeYen genetic il tion methods had limited
success vihehedebling iwtrB tlintral sahplhmnahhasqalemr @er afpathaeusadiscldseitetes ivntidiproved
multiple)&%@\ %9111{)% st?zrt(%_ty lth§ttr{*u % es thQ Eeﬁgltpsf t? Es?ate'r ﬁed(t(lnlaﬁ]dog}targelt ’

-spectrumrespitatory trac 0
amplificaippe ﬁltcpqssfww%?f CPREPR gxm@g@au@hﬂ&f@mmnmg&%wﬁ &g patients presenting
Genone Res. 16(4), 527-535 (2006); Wang et al.
"Rapi d, Br oad-spect rum I denBification of Influenza
Viruses by Resequencing M croarrays" Einerg. Infect.
Dis., 12(4), 638-646 (2006)). However, generic
anplification nmethods had limted success when
deal [ ng with cl | ni cal san‘pl es that have lower titer of
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10 throat swab, sputum blood, or an an environnental
sanple. The clinical sanple may be obtained from an
\VOQgEHBSMB of any species including, but are neCT/US2006/022623

AR, demoPstrn{le Hil.l%lg‘? ‘““Q&*’lg%p&ncoeﬂﬂcet\&)ﬁﬂ 9aﬂ£rd%&9@ﬁﬁy§@¥ cgl%.ré: @@ﬁegéjof

lTmted respira
American BashologiaRAY - afbisd PCR) FRPHASHENTE Wkl B BHRE et e g sainlove
1dent1ﬁcat161ﬂx(ie_hd1ﬂ& s@lﬂetnberrae)ds BpoMmeseved Ry Sat (80 houraTHe ogyals Suggesythig ¢his approach
is amenabh(ej %)falsgaﬁg%]tfgwh fl aﬁo[nﬁa%%%?ﬁﬁ t&rgﬁio grggessea%R{hﬁs c%le Rha t{) Qﬁucroarray—based r

I NVO priners t
ﬂﬂﬁmmﬂtbwhéyﬁwﬁ@a@bwg@ﬁ@§eﬂﬁ%¥“nay be found in the

Wﬁ&s« cha?) ﬁBactlatﬁPQR) #TREIBknaw Rin\¥R att. ’klfé@%ﬁbnt Metlidd @se@ k biological

sample thatl-rﬁaér cB?t:il aﬂggem aue 1c aﬁ‘l f he e mnt?li)dﬁp gs 1{?‘5 rfe(guqre %?greTeRce opﬁgﬁaqhogen nucleic
acids, as the Inathod gayrbe perfoed bio day @ sxamplet drpeciiga figh aafpiﬁhﬁfldlt'lﬁ.@l As a preliminary
step, the pm%&qgﬁ%ac% nﬁ}ooe%ﬂyactb@ﬁ&ﬂﬂ Qe s% subths tbtitfhoﬁlﬁﬁlﬁh ®, a kW wash, a

st sy G S0 A B AL SR O PR SBBY ER-AEe g o o
of any sped@deiiog Sutnmynotimitediacombns. dny typené pathogen nepe hetesitddor lmh@mg, but not
limited to, [@%ﬁ: E?y pgﬂﬂ@%eﬁkaén?eQC pe)ﬂlogéng) lanEBi R §gent§ QEPALLEGNspole® The set of

genetic Sequences, SUC F GenBank. The
pathogens gy be dg ﬁétnfebexw%f‘efhame?escla"éls"f H’Bf“aimt 1&”@ f bind to the 20
[Tt Moo I-E{]Rd)nﬂiﬂy thatedbiesgont] vexefies thaterhay deifoadd in the pathogens. PCR

primers ard) &Jélf‘@!;wndlh HELE ']!'h@re Esl'ytelef F;%h gglﬁer:pmm}. é’% a{hggeﬂ Ofpe primers used 1n the

enentary 0] an I mer. Ulta le tails
method hoyighiiegnca thafjeeot P8BS ORI O PUBFRLOBEHLT ey baﬁlfﬁround DNA
in the sam@é.ETHA Bickdrbuiti Dl n{a9 be thmmmmﬂ\%céﬁﬁmmas lobtained.

Potential tisg%uences rm%:lbl, gg%mllylj) erﬁz 5¢ gclnﬁra %@NWWWWRE comparison

rrmers i1n
to a databdCH gengtjc seqveicerdach s ére n’B]e dail sgg_ueqc%@gtrallg@oes Ag} itsalfpind

pathogen D104 ai¥Qnay QeQuce @ fokididior 6f phlindef- @MEH In tIRIPIOREAs $he tdrid ﬂm&&fnplementary to any

other prlmgro rSr eg g?‘f% nlga}ét?h %8$c?1§en%&%llnead’ f¥omqgl | e?xg ge n i C él?tglmgtg({e t
CGATACGﬁCGQGQGﬁ501%333@haﬂIBSﬂQHDNOlbdeOO and nore than
cGATAC%Q@@G@EG?&@%%dUGNNNNNNNNN eKmNs@QQﬁNGQﬂ in a single

CR. A PCR using_these, pr d
o e ! FY st oLt st 3§ Gl T por 00
different ptimeds.dProdersRGR spondingis gohesaflvagiegllelpts @ianbe Us@hin the same PCR. For example,
amplified &&Eﬁ%@iﬁ! &Eehﬁﬁgﬁ«?spﬁmaﬁol 156 ro? 260B¥a mgre Héx?ﬁ)Ob B Zb&ﬁnugl%qgs'ngy be

rom one the priners may be present at a
produced @35gpPF At i on of no nore than about 100 nM Lower

(o) BCE ﬁ%{gaﬁebd}ﬁl&eﬁ Uﬁhm&ﬁdelbﬁteﬁﬁmpdhhﬂtmysebaumths gdnklelly known in the
field of P(g% and agcilsc%sed gerggl) I%VJE%XC(:RSB%&X% ‘ii& rs %? L@edml HE %Llétl})y IQ(tm one to all of

a separate ferent priners
the primerp gey ‘mnfﬁé@t G C@a%lﬁahan picpgaore tmeb%r 10§ et $ovRagorerERfiopEsuch as 40-50
Manybea@@nblned after the PCR This nay be done when a

'ﬁg%e éﬁa e rpleo [ (51}/ erdslntI f%l{lJI?llel‘% ﬁahquots a se agx}e%sus&lgh & fferent
primers p@@rpdionech dlqmi}r”éhe el PERhereby risermityesl o o BER riThirwhy i ddme when a
large num%ﬁl lof ﬂrfﬁ{eﬁ isd a0 R rfor¥prtnkbrGhak g.r@ ﬁs%@fn aPCRIBYE méFt KRS is tﬁé foBation of

an | entlflc |on t he
pime- G 155 R G e O S ARG R e e o
t Afta thaiPCR,GAa rdelagﬁcmomzfrtheauamqgemmm hempatfartngd. Ghis merchealog: trcomhcting the
sample to %Wﬁaﬂ c%m E&ﬂl& a %ﬁh&%ﬁiﬂ}cﬁfé@m &ﬁl}éngegthﬁtare c@tﬁ}ﬁémeaﬁfytté Hi3st portions

| el ¢ acli | owi n g
of the amplifipq Reei amwéri élloa;vmﬁ S durid H‘ifE?Fl asﬂPSzte hﬁfbadleeotﬁﬁmlﬁéﬁ%nf fpucleic acids.
Such metidd€dr€descridgl iflSs Pateﬁiuﬁlbphémbrhmd 3 1/ar7654 6] €Rhe Eonlp@thentiry bibleic acids may be,

but are nog> F‘r%i?eggo ﬁ‘(pnrl) % ?o%ln%ﬁ I}1965 uja su z17sho§tAE:§ %Ixﬁi%taﬁﬁﬁala@ e?&o\és the

acid are n
possibilityptiat algygmggpiqh@rvgll h%ﬁ@zedg e g]ﬁcrqgg{xyh Tgmplple@m Iélﬁ]élﬁﬁ%isynay include a
nucl ei ¢ acids reduces the possibility that any
m smat ches will hybridize t® the mcroarray. The
conpl enentary nucleic acids may include a 4
WO. 2006/ 138183 PCT/ US2006/ 022623 perfect match probe
to at | east one of and up to all of the anplified
nuclelc aC|ds and three dlfferent S|ngle nucleotlde

o o " e o "
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consi st of a large and diverse group of background
organi sns which nmay al so contain regions of simlarity
w0a0¢6h68183arget .Sequence used for diagnostic PERI/US2006/022623

. pgrfect mﬁﬂﬁrhﬁelt&zﬁl@h@ Bric'6Thne uf® AR bi the mﬂﬁdd&Ml&é’acﬂE aﬂa(ﬂﬂeetdﬁ‘feﬁﬁtt single nucleotide

polymorp% &%Q@Iﬁérg ? ofgmg}r Mahgﬁxl \C/fehls arrang%en} alla WS f01i the entire sequence

ficati

of the gene F(b@§etF@%‘t?ti i Which gan allqy feidentifigaton of fhe e@e@sofﬂs pathagty e
t hﬁamghldmtoa,tmm BdHdd; ﬁﬁ@ﬁ’ﬁbhﬂ@icb&@ nﬁysems&l t&io dBted! @hi¥h

complemgn@a‘?}; nucla]tc a«%lds%\fe hntgldB adranipi: clé{c 1% h%:p%/.}ﬁ%%nergafgﬁtﬂgg Fea)%leém}ied based

desi'y
on which e@@éieés@@we@ds a@ehmtffde Tiria rnraialtel d@nﬁvyarpetteall rgrogritioh Algaréling, where the

pathogen is@de@¥@A base@sh Wit Yened BY/hySGHife8 to@ﬁeeangy I@xﬂgy 286D done based on sequencing of
have potential inplications for

memmnﬁmﬂ mm%%”%%ggﬂaVﬁ?ectlon and the response to
t M@hmiee diagrasid teolmiquescadbizatnidmd sehgitietideshificgrion et etiGlogical agents. Current
methods, %k hAHARORTWER r&n@éﬁBt‘e@ Bhcrda % e@%ﬁ%ﬁerebgqu l'nL idgr%gkﬂnon %}le to false positive

uenci ng ste are always requir
and sl BEGEE TGS (P e Som b UBEToirad DR e ety phisbeciticiy. Sample
consist ofg(legs apd digad gty a‘ibm:kgreutﬂ Io&amskmtwh&a lﬁlaiﬂsoa:bx&ﬁn fegietof Jn)hlanty to the
target seqﬁréﬁpé ds&i fglecﬂ%m s&c a}im fli?b O%S’Th\élI g comﬁlléI %/Eg rg){l ?a\r/%c—:%lklﬁge npsemally

hi's approach iIs
human DY} mayspuse ﬁ&’hﬁ‘fj"ﬁ?@f 7 fplaet m@%m grodychie foprrstigastiyityvin adlition, viruses

evolve thiohghhmsSa@itiSant re¢dribinatdidveaRQed JetyGhst Mte, Bdkehg @Jirh@lery sensitive tests subject to a
state of cdﬁ%ﬁﬁ‘peld%i'ég ldisahn(%plgﬂﬂf(? Be %%&gslce%lcee Gg’ 2 u\%ﬁ%ens a?esag P é]frg/cal?y rglevant as they

entitication ppropri
may correlatq tg élttl@gucpviamtleqsy\ﬁ@h e g@w@@:} 1m@1qat{0hsefomez§1sf@a:p pigyfection and the response

to treatme@ﬂfnﬂ)’&&q&)nau&hrcﬁsuﬂﬁyenaﬁ vh&ﬁﬁitﬁdé\{qthfcgﬁenem&hcﬂg additloR1 Qe@llencmg steps
n n n ut by eak respon
are alwayg}% ung? LPE ﬁPl\? (11 P] n??r c%}e?ﬁ ﬁn%{;tpﬁbage éﬁﬂq Bf,patfl%/ élnd strain levels, but can

ting accura
also identyfipsybict gyprac difestnicds Wmtgout fyehee tiperirgmi. fhif sppiofidh iscaisa khosh &, be an effective

means forf Q@RS 1SS 7 patiogerd E‘l@u%&)\ﬁsl? t‘/ﬂ?ﬁlgﬁ@ﬂsﬂﬁ@ a%ﬁ egficu? agh allow ugamblguous

This capabilit be i nval uab
and repro%;e{bg é?qugnﬁe dé%’f @?%Bcatleﬂy fgrégééx ns ‘glglcaﬁprggla’rgv Iseétﬁzte[ilg type sequence
on the nu¢rmarrdan@n§aq8)/ iThisisay ta mebfubfoo brdgyicing bluﬁcﬁrrﬁz{nﬁgeﬁi&‘ﬁt eMepili@nic outbreak

responsesﬂ?ﬁérﬁgﬁxg%&g{a{e it ?:rptnntﬁlg,' aﬂ%ﬁ%}k&«% 'eancte gx%ﬁ{m% éage ons o@a{‘rﬁﬁms forensics,

are given to ilTustrate spem
and many OGP s ot dhip Fa@atél%aw dmahabledoarii ieBpite df ansreing
diseases, Jublpds tavisr &SN diffpenzofirub, lasd bmswgedat tblﬁfﬂlsnﬂeﬁeﬁiﬁ ibed in this
aﬁMdel@stml(l%g ghe fnrgé%ug? %Er% \ﬁlilf g{EMMS are &éven B 1]§justraﬁg8ecg' 18 gPpglﬁanons of the
invention ‘fhepe fpesific 5’9“’&’ of @gjnot F‘@g‘?eé FP§ma'l thfmmm of theigeegtinadeseriftgd ipfthis application.
29.7 kb of sequences from 27 respiratory pathogens and
bi owar f are agents, and Q@slgescrlbed in detail in a
previous study (Lin et al- *Br oad- spectrum
r BEYivrleehiprdgsign-2lde RbMtVHo@emmtete Rithdgercicioanny) dhipi dagign, included 57 tiled

regions allo@H18 CHIQNEIRAEL oDNA LI GERMH BN 27 BRIy 15@1@ ens aqx@gléx)zarfare agents and

2006 RPM arrays consi st
B G ont TR LETCERC TET L —.
using resefiggneineddn micedrraysi) GeeaetReh ASE), i5017- -535SENG)E rRreilg IRBBI&ﬁa}fS &Skt of
sequentlalt2|§-@her ﬂs@f@é@ ﬁﬁtcﬁ)ﬁroﬁepﬁp&s@ﬂcﬂg Ean&) ﬁegt@féh §1H%ach EH;E] Inlggg ce chosen From the

erfect match FO e ree msnatc

senome o B Bt L arh s BB bRy e W@bt’fp@e representing the
three possihis! syngio mpdidoSd¥polf SRS gms CSNRs e iz Qe posRios wirk £16 tIRIOR 18 Lu%@ Thus
hybndlzattoh lt(ﬁadselfi)ég of {3k J% %&éﬁés pr(‘ll;gdégredﬁ §1¥ : gsle%zcg absenrc]:e 1Ing) aatl% 5 h.li gxygndma‘uon to

erfect ITHtC provi re undan resence
mismatchi dl’wc&?srfﬁ‘fefd@ ﬁramwaﬁqﬁé Slﬂg, fta- A thistchigrfwe Bathogqng M{g’h@c@n@nemzb @swere given

more probe epRahGtidttiial bﬂgcrs ﬂﬁﬁé ‘fvérﬁeﬁNE’d 6hada@por@nitaMleRvankl B thd PPhlation of
HAd V. A 40
e I ot Gy o

based upon clinical relevance for the popul ati on of

i medi ate interest (United States mlitary recruit in
training). For HAdV, partial sequences fromthe E1A,
hexon, 5 WD 2006/138183 PCT/ US2006/ 022623 and fi ber
genes contai ni ng di agnosti c regi ons of serotypes 4, 5,
and 7 vere tlled for the detectlon of aII AR

e r

(@]

e .
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aftdfiber g%@%ht@ﬁ

HAdV- 4FS_AirForce Viral particles ADL 100 HAdV-5 DNA
adenoi d 75 ATCC 1000 HAdV-7 DNA Gomen ATCC 100
woladM1381¢B r al partl cles Gomen ATCC N.D. HAdV- PaT/US2006/022623

: @M. églolﬂld%ro%%% 4, SRRV drSiINBrgythd MNACNHRGH ART-

i Bpg A U] SO BN K e R AR s o

the hemagg%@z@m_(ﬁibtym B0, ard @15 PDNAnABimirEQrse (S‘lbﬁ’ﬁwsl]ﬁWZ@NAr 4d e gl i ggnes. In

addition to?%%tdlvg lm?% uﬁﬁérgé ﬁ%m&@ thJ-Qinent IR?M de'ﬁéi rnﬁts HiSNZ iR OABLother conumon
[ uenza A- OH 10* Influenza .B Vi

respuatory@g:pqulgi @d 6 SP‘L%%;O]A%‘SGA‘HCOR%@M Pf_evenltlgﬁ c&}eécﬁgﬁglomrl gens (Table

1) known tb\Jduks AIFO aeQ. “ﬂE liké”lrapt@nst Grlpagbelf imddctioe AllsorBCHyA fiRMAains used to test

AL 00 Human
the Sensmvculﬁ 75 S‘é’\e‘“ IRrEP W%éggh%if S@l%s %%glg E A:ICE%CIZJPN D. Human
coronavir us NA OC43 ATCC 1000 Hurmg coronavirus Vira

pail“flzlled dualyhegepsipivipref NcharrayﬁFﬁeillge\ﬁc?% org:g)tc\‘%ple gﬁntro strains.

Organism parti cl es 414GoplGajre0 ATE@n1000 Lai Samplé $ause pl| Bstpitigs limit
Bl ueHeron 1000 M pneunoni ae DNA AF| P 1000 M| (genome copies)
HAdV-42pneunoni ae Baptlerial cel RISTNHRC N. DATCR  nenj (100
HAdV-4 vhdeindi s DNA NNy ATCC 10@85Mar aj nf || d&REa Vi r ug 190
HAJV-4FY/Newl parti dIIB6A C- 35 ATICC 1000 Par aiN®HGienza Viltdis 3
HAJV-4FS/idirBbreqpar t i gIN¥A C 243 ATCC 1000 RSVARIGH gl padfd cles
HAJV-4FAAZFATCC 10(J0ViraR8Yicks Viral particl e ADDAY/ 1461 1485
HAdV-5 ATCC 100 S.| Weunoni ael {mmidAl) P 100 ATSC pyogend@00nna
HAJV-7 Rosenbach ATIGNA000 S| @yesgenes RadtAdicCal ~ cel I| JONHRC
HAdV-7T N. D, Vari ol |aVilhpasicler/j r iGomenasni ds RIATSEGer on 1 QAP
HAdV-7a yaseiod nj a DNA DNAt er ARi | 5060 Y pedtNHRGONA D27 10| p
HAQV-7TFIOR®Y Y, pesithP™ABacteripl cells o NMERE N D BP9 5
B. anthracif y ys pl asmi ¥Rl yeHer opANEB0 10 NQAEP @ ol agdl”
B anthragigr i f i ed: *-| Bagieriql epliegt | SIERNE: | on | (iERE t ested | N
B.pertussiar get _genes| M4 e consttucted and cUdRRE into [d0p
C. prewmap(yp/ 1383183 |PA 1US2006/ 022623 puUCLidiy Bl yeHarl8n
Influenza BFHNbchnol ogyVipakeartieles | | TKE/34 £y ABI| i nicall 100
Influenza AARNPag - Ar RNA/Q{‘! thr n at_swabs W d f190\m
Influenza AAPNANt S wi t s at varioddP@H ||y J10°
Influenza Bacy it t ¢ ai inYFpbp3t er ~B/LE§_ONQX§ co ﬂ‘der Si-t \_c]'-bo g
F. tularensis) depl oyed | _shins $CHM4 1999.2 (j%v TCE]:hese u%?%o
F. tularensis Bacterial cells ' | SCHU4 CRP D.
Human coronavirus NA 229E ATCC 1000
Human coronavirus Viral particles 229E ATCC N.D.
Human coronavirus NA 0C43 ATCC 1000
Human coronavirus Viral particles 0C43 ATCC N.D.
Rhinovirus 89 Viral particles 41467 Gallo ATCC 1000
Lassa Virus” plasmids BlueHeron 1000
M. pneumoniae DNA AFIP 1000
M. pneumoniae Bacterial cells NHRC N.D.
N. meningitidis DNA Murray ATCC 100
Parainfluenza Virus 1 Viral particles C-35 ATCC 1000
Parainfluenza Virus 3 Viral particles C 243 ATCC 1000
RSV A Viral particles A-2 ATCC 1000
RSVB Viral particles B WV/14617/85 ATCC 100
S. pneumoniae DNA AFIP 100
S. pyogenes DNA Rosenbach ATCC 1000
S. pyogenes Bacterial cells NHRC N.D.
Variola Major Virus” plasmids BlueHeron 1000
Vaccinia DNA Lister ABi 1000
Y. pestis DNA D27 AFIP 1000
Y. pestis Bacterial cells C092 CRP N.D.
Ebola Virus” plasmids BlueHeron 1000

Note: @: plaque purified; *: the lowest detection limit tested; *: target genes were constructed and cloned into
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i medi ately placed in 2 nL cryogenic vials containing
1.5 nL of viral transport nmedium (VIM, frozen and
webtawreadsisat or bel ow -80C to maintain the viraPCT/US2006/022623
pucuga@@ﬁ&n&&fa@m@&lﬁd@g(ﬁaﬂ@nw&yt Sanpl es were then shipped
to the Naval Health Research Center (NHRC, San Di ego,
CA), thawed and ali quot e% ap% tested for HAdV and
i nfluenza usi ng CAP- cer Tred di agnosti c RT- PCR/ PCR
aflhical famplee- Arskives! thryt syabnwerd fofestrel ompptisntt HEMAR SHRtemse various
military ré‘cﬁﬁ’t trEﬂnﬁé Kakls m@@&@oﬂlg sﬂ’@taﬁ@&i déﬁloﬁeﬂ] na¥alRBhibd ¥eb@x0l1 999- 2005 These were
lmmed‘atﬂ%ﬁ?feq(/)\ﬁg mgffyl" eé”ccé’ﬂlls %l g C n| ¢a vugﬁttrg‘r%c%er!srgeusﬁmn(g%%t g and stored
at or below FR°C tiVASTERFIIREN whr DN dpungitaspat PaspleR jvere (Epshipperd tp the Naval Health

Research EQEJP E\ﬁ—hﬁ% Sﬁﬁ)legwﬁgstﬁﬁed Watiqudteh, tahd tBged M@V%@]ﬁﬁ&h& Iﬁsmg CAP-
ure Conpact. Nucl e d?ol at based
conited g RO bR v R

detection In@lblimlad faghidnhe  manuf acturer' s recomended protocol s.
Exanple 4 Internal controls - Two Arabidopsis thaliana
genes, corresponding to NACL and triosphosphate 20
i sonerase (TIM, were ch&3@wleds jnternal controls for
I R SRidtek A6 - Hﬁdldm’hm(i Rds)exadatld RERcin@alchmassisiageithér éig

o [ k . ' A 168ke dicesti h
MASTER\%H_{El e[g?A pfn%ﬁcatl %E%\Qengg’%g%nﬁﬂgl% g‘%ll-oﬁl&*(@ o%%@ e 1g<?snon, or the
MagNA Pp}gpi@mpqgt Iyl(c}g)cﬁp;dMOIahew QRﬁq:hﬁ épphe Wnﬁplnélpnapﬂg, IN})following the
manufact@ENe&oMBEReddrstéilol. provi ded by Dr. Norman H Lee at The

Institute for Genome Research (Rockville, NMD). NAC1

was anplified by PCRwith SP6 and ML3R priners, and

the PCR products were puifdled using Q Agqui ck PCR

Pufidrhd estidoR0 T U dbido RO arLRE) %r@spo%)g_- to NACY SA&kBSHBsphate

NA from pSP64po d re .
B M I RN R —
unlikely tb h@uwSRErajly io nidtiel samslenGwe HemMEGSBBRIRA-NACL HdgpRPofpat(4)-TIM,
contannn{lA%bSog 'oplilé % éﬂeﬁ w&éﬂji’dl ov1d%H 5} DPNOM H. 160 atf’Ige ﬁl@tﬁt!ﬂe R Genome

ernal contr ol
Research (st enlzﬂbi Hacly B PR By SRR 3k bl aaﬁw-”%wamﬁn@d i BGB oduets wer
purified Wihg QDqublt RQR Rurifiertibrhieit €paeni, Nelagia, G)ahpdeserde BOA Bom pERo4poly(A)-TIM,
the plas %\Jerg Iﬂne@%d Wlll E’Joﬁ} &l mI%Ttr %cxgﬂlﬁ hbrﬁ b §f’é @&noter DénYé tgé l\r/]&}ASCRIPT®

primers into two In reactions si
High YleErTrwpth @ﬁnbaﬁdAt@blt - f(g{glegfﬁ of MAGland JIM wgre used as mternal controls for
checking @@ jatipli 0ROk SifitiencP@idhheFreosdntl oF SahibRokeip e Bgkciplehstrer s t hat
anplified poorly for new ones) were carried out to
ensure all target genes fromthe 26 targeted pat hogens
(West Nile Virus is incli@aeledn the array but not in

t PlisePd@Bibh iddg@ﬁlhﬂ@x ﬁtlper{a)npmum -avialing ﬂie ﬁﬁﬁd‘rd ifitb Gﬂ)tﬂldépendent
rid

reactions 6lg}pﬁéed]plarperg an talé Oé)gt ! O f))ﬂ thﬁ zu.n%#ﬁgus en% bé)ﬁl( wapplng primers
that amplfgihbe@sly Rf sy caesll werg birijiedwelrtec@ge desiy a@els fcqm tbm%ﬁ}vreetqjmmogens (West

Nile Vin HRhclufidda e @Ra aﬁr‘;{ ﬂo@ﬁl%@sca\{npflﬁ)crandm&{eﬂr@lw%ﬁld Eﬂ;ﬁlfy Hiciently to allow
pr i ners were

n ed tq have
hybridie g B EpUTPECISP LG b FEERIIE i o g g 200 were
designedfiddnburesgoad aIﬂpllﬁdauGMo@tmeltd)&k ROR.¥I painkela weta @esigBedAGHave a similar

annealméotlélglgl;aﬂ@g grﬁ %@ﬂeﬁ\{% rn§g| K gn%é usmﬂ A fulpé’ehlﬁﬁgf%e\@ﬁﬁanﬁ heske qllth the

oténtl fon to ri mers
BLAST wr@we:@r fnprn iﬁ@‘teé“ﬁ@ {AEPrigeTs PP Frepeq fome oy me%ﬁn tojofer primers to
reduce tha glétérikihl Gflprlni&ﬁdlﬁﬂx&'ﬁxfnﬁdonalnmﬁbﬁ d:vedlémldl petoddeveiipadgy Sheter et al., “A

simpliﬁe%lg&g:dur or éelv pﬁlléfsl ﬁlpgg E’ggss%giréo%wf Xﬁég,o an% otv)nfg lepai( “The

climinatig ofpnmerﬁ@aewc@mqlqﬁtpthanN@fewmcfdﬁ@e@» R 3&4:1dlﬁ91ﬂtafurthﬂﬁ suppress
primer- -dinRr f3faRtionNy Gl @G 1ifNedr %‘é{uﬁ&i}f 22 pprind BPo 88 47len 3B Riferstud in this study.

ST A TR Y S

prinmers used in this study. Reverse transcription
(RT) reactions were perfornmed in 20 pl vol unes
containing 50 nM Tris-HO (pH 8.3), 75 MM 7 WO
2006/ 138183 PCT/ US2006/ 022623 KO, 3 mM MyCl2, 500
each of dATP dCTP dGTP d10 m\/l DTT 2 M primer |IN,

NN Y




F1LuAHA1- F2 CGA TAC GAC GGG CGT ACT AGC GGC CAA CAA CTC
AAC CGA CAC 3 Influenza A 810 bp FluAHAl -R2 CGA TAC
WCEAWGBEESEGT ACT AGC GAC ACT TCG 4 henmaggul ti nPaT/@A3006/022623

N L T Ty e e i i

L1, 200 U S mem e eGSR ARGE s o P ool
(NACl and VEINBLGEAS-§ 1 Exirdelell cfakaéal HAKmEIST Tabdratdiylfdmrb1 2R atERnsToRE> @A out in a

S T T ST

recommend¥@pro@E CTA CCA 8 hezaggultinin TGA TTG CCA GIG
FLuANAl- F5 CGA TAC GAC GGG CGI ACT AGC GAC GIT GIT GCT

AAG GAC 9 Influenza 1000. b F1uANAl- R6 CGA TAC

Table 2<a>ée€¢°@§épé@ﬁ“}&@?mﬂc%xé&i\dﬁ‘éﬂ‘?‘@?§$ neur anzi ni dase GCC;‘g
GTA| CCC TGA F1uANA2- F6 CGA TAC GAC I @QTAcggA{;fg;n A moli

Primer na)@A| TAT GCC CCASepg@ce[AS &)11 | nfl uenza AP 1029 ll‘ig;ne msli)zlecon
E1uMNA2- RS CGA TAC GAC GGG OGT ACT. AGC AT leca ooT 12

7 \u)

FALABUT 853 TR aEE §307 CRECTTTECARECHFIAMRE K4 G ié > GAC
810 bp

GG EES RPRETCCACEA ST T _CTA_ACC-GAG-CTC-GAAACK
L SNl
J.uDl_V‘\' Fo

F1uAHA1l;&fI Giézhfé‘cﬁgggé %EGTP?LCEFAWC F%*Ccff&“ TS |eae ¢
FuAHAOEA | TAC RAG AT, ACT. ACC TG el AR
S5F s b e 28GRSR Koc TaBERT B30 GO TAG dmeudis | 572 PP
R R oS ATT 16 hemaggul t1 i S TAC TAT GG

o TTT CENBNA &k GER ORGP GcE@scCET AGT |ACE GGT GAA CCG
uAHASTRRC | RGC MACHAAACA7 | nfl uenza B 899 bp | F1uBNAsfRBnBGA

AR AS%E B e A CETART GEE METCOITCAd neur|ahimegiiie | 00
TOC WATCECETELUBMA- F2 CGA TAC GAC G(£ ACT ACC

FluANA,g:I% TEE TACAGAD CCGARTGATT GGA @SACTGOTHf|l ugnda B 411 bp
BIGET BEACGERE FAC GAC GGG CGT ACT AGC IGAA GCAnitygay: 1000 bp
FluANAlnﬁé niCeA ABC WGW%@%HaqéX% ﬁ?T é@ TA@ GA 6“%
CT | SEE FEATCESTECRAC 21 CGT _GAG -GAT AQT-Addroy

FluANAzl}?@E 9 T%&dSAch &£6n %A%&\G?A‘ES’% éé’é CGm ACT,
% A . He n%z
s

S22 --:- i TAFASTCTA-CAG 1029 bp
FluANAZTRC | GA % - AG R CCAGEAG 12AC
e?e.,;a.v#r R RGNy ARSEbers Rec Gﬁ_'ﬁﬁJC GAC GGG
FuAMAGBT | Al Ml ee 204 GG CA 24 f1ber 13 Influenza A 891 bp
CGA TAC GAC GGG CGT ACT AGC GCT CTG GCA matrix
FuAMA-RS | ro opr cce TAG 14
CGA TAC GAC GGG CGT ACT AGC GGG GAG GTC
FluBHA-F5 AAT QTG ACT GGT 15 Influenza B 308 b
FBHARS | COA TAC GAC GGG CGT ACT AGC GGG GCA ATT 16 hemaggultinin P
i TCC TAT GGC TTT
CGA TAC GAC GGG CGT ACT AGC GGT GAA CCG
FluBNA-F4 TTC TGC AAC AAA 17 Influenza B 899 b
FBNA.R3 | CGA TAC GAC GGG CGT ACT AGC GCC AAT CTT 8 neuraminidase P
) GGA TGC CAT TCT
CGA TAC GAC GGG CGT ACT AGC GCA TTG ACA
FluBMA-F2 GAA GAT GGA GAA GG 19 Influenza B 411b
FBMAR2 | G TAC GAC GGG CGT ACT AGC GRA GCA CAG | ., matrix P
i AGC GTT CCT AG
CGA TAC GAC GGG CGT ACT AGC GCT GTG GAC
AdS5 hexon-F2 CGT GAG GAT ACT 21 Adenovirus 5 1768
AdSh Ry | CGR TAC GAC GGG CGT ACT AGC GTT GGC e | o, hexon P
exon- TAT AGG GTA GAG C
CGA TAC GAC GGG CGT ACT AGC GTT ATT CAG
AdS fiber-F2 | g cac oTe oTT @ 23 | Adenovirus 5 2046 b
Adsfiber-R2 | CG2 TAC GAC GGG CGT ACT AGC GGG TGG CAG | ,, fiber P
1ber- GTT GAA TAC TAG
CGA TAC GAC GGG CGT ACT AGC GGG CTG ATA Adenovirus 5
Ad5SEIA-F3 |y e cac cTC C© 25 ElA 808 bp




GIT GAA TAC TAG CGA TAC GAC GGG CGI' ACT AGC GGG CTG
ATA 25 Adenovirus5 T 808b AdSEl A-F3 ATC TTC CAC CTC C
wabdoep3s83 WO 2006/ 138183 PCT/ US2006/ 022623 AdBELASERD6/022623
CGA TAC GAC GGG CGI ACT AGC GCT CTC ACG 26 GCA ACT GGT
TTA A Ad4 hexon-F3 CGA TAC GAC GGG CGI ACT AGC GCGA CAG

GAQ &Znl TAEGrGAtsel AGT 2A0TAsBNCUT rars Zcdl 33 6bp Ad4
Ad5 BIA-R3  merRRcO@ATTAG GAC GGG OGT ACT AGC GGG CAA CAT 28
Add b X|orGAl G CAT AEACGEACAGRI LR (dRer G2 [CGA TAC GAC GG
e’“’%gT' POT TREGAGEBRCIGG AGT GAT GOC TTC G|29 Adehdpoyins4 4 1334bp
Add hoxonk2PC®p TAAGACT ¢35 CERATRECTAES (FRE X35 |Cag ACT ABEY GAG
10X FSCT CAP AGRLETA &FA TGC TAT CTIC C AdAE E1,
A EPECTEGEARCIEONEET BSE REST CEBAETAC AT 2
Ad4ﬁber%_e W .Gﬁg T/ITC1QHR In AdAC E1 A Trn falal\ TAC ( @%u&éﬂ- 1245bp
Ad4 fiberACT : ff?éﬁ: ER@ /?Ecmg?c @A [Adz
——hexph : AT GITGACCACC
Ad4F E1AGAC] Cfs . Ad “hexonadRavicieh | oo\
TAQE MAMG@%TM R60 GREriCersq Nexqn AGHACG P
Ad4F E1AeRIA }[@,A@é ddcbexx F1 CGA TAC GAC GGG CGT ACT AGCC GIC
TACI €8 TAA lodoAéed b Gy AL G3b e Aoy | ru%;G; 688 by
Ad7 hexonif7{ nberoaRl caBGAs TAC GAC GGG OGT_ACT _AGC ‘GGG AThoGRET3H 54171,
AdT h f breAGRC TEEE GET (GCRWARCAGBTEIY- FAG OGA’ TAC GAGoGGG
e’“”t‘,}i'?r ACT 2ACETBITE AGT GOC_AGC. GAG AAG AG 37 Adenovirus
Al ﬁberz%? 692 TAQZCAEl ACRECCGCTTACS GAC TEGCEGT AGT [AGC GCA G
TAT [CPA EAACCITAGETT GAA TC Atha TINLE2 dGAdeR @rl{g&c 638 bp
Ad7fiber REC| €ET T GEET A PEE CFEETTECACA BAG 39
 thall PARTCEQILTGCEC G S TI M R2CCA T’Iéf" gAC-cao-ecF—ACT
agr E1aaaC] 16 BACHGTTA 6T RITEE” CFE LT e bl T
Licoff L
Ad7 E1ARCR %@é@m Gag%l A%or‘? Priner nane S8quence (5'-
37 IcEh Wee FACTece! dar K(':IVAbC"di’tc"éAA"?t‘c NAL G LGl
A tha TIVAET | Ak A ACEAAT 41 Par ai nfl uenza 1 TEG [CTE tBAnT AT 503 b
G TeTRagOidl EAU Goc 062 BPr A6t \G1c Ehe Rer(GA, TAC GAOMEGG P
A tha TIVGRST | AGT AGCCGAGEATG ATC 42 neur am ni dake'°TAC TGT TGT
CGI PIV III_HN-F2 CGA TAC GAC GGG CGTI ACT AGC GIC GAG
Table 2(b):C1T,iI£ o@’gﬂ?ﬁfn?eks% J)I‘Hl%@ﬁlg{ &se%ﬁ%x@&ﬁ TAG G
SEQ i .
Primer name Sequence (5’— 3°) I\IIICD) Orgz:;;sm An;}i);:on
CGA TAC GAC GGG CGT ACT AGC GAC AGG AAT .
PIV I HN-F2 41 Parainfluenza 1
TGG CTC AGA TAT G hemagglutinin- | 382 bp
PIVImNRz |COh TAC GAC GGG CGT ACT AGC GAC ATG ATC | 4y | ncuraminidase
CGA TAC GAC GGG CGT ACT AGC GTC GAG GTT .
PIV III HN-F2 43 Parainfluenza 3
GCC RGG ATA TRG G hemagglutinin- | 477 bp
PIV III HN-R2 ;gi gég gﬁg igg ggT ACT AGC GGG ACT ATG 44 neuraminidase
PIV I SND-F2 | o 2o on o oo " AGC GCR ACT ATT 45 | Parainfluenza 1
5’ noncoding 180 bp
PIV I 5ND- | CGAE TAC GAC GGG CGT ACT AGC GAA GTT GGC ;
R2 ATT QTG TTC AGT G 46 region
HRhino 5°ND- |CGA TAC GAC GGG CGET ACT AGC GTC ATC CAG . .
B2 ACT GTC AAA GG e e | 4230
HRhino 5°'ND- | CGA TAC GAC GGG CGT ACT AGC GAA ACA GGA 43 ion
R2 AAC ACG GAC. ACC g
CGA TAC GAC GGG CGT ACT AGC GCT CTA TCA
RSVLpolF2 | pon cag aTC TCA ac 49 RSV*-A 388 b
CGA TAC GAC GGG CGT ACT AGC GCA TGA GTC L-polymerase P
RSVLpol-R2  |7cp ore arT TGC 30




CGA TAC GAC GGG CGTI ACT AGC GGG ACT ATG hemmaggl uti ni n-

477

woewesassiss dase PIV |11

bp PIV III

HN-R2 AGA TGC CTG ATT GC 44
5'ND-F2 CGA TAC GAC GGGrPCGUSA(06/022623

AGC GCA ACT ATT 45 Parai nfluenza 1 AGC AGT CAC ACT CG

5 PIVIII 5 ND CGA TAC GAC GG CGI Al AGC GAA GIT
RSVAMN% cemaBCoeAth§eA 8OTHET REC AFF BPGEATC AGE; G |46 gR@ion
i| AeC FCMOTACEAR BPEC GAC GGG CGT _ACT AGE GFC{ATCafghic 196 bp
RSVAMNE7 RRFROPLr A §8° FSTRSF &f¢ RAANXBGCE  ndnoadi|ngud@abpd
LMMMMW%AN: GAA-ACA—GEA
rsve Mvkerar| S QRE ACG 'GACh ' Lpo1- B2 SBGA TARSYAC
SO G T N AdAcA G [ATC1CA GTor 248 bp
RSVBMNNS\Z*;E bgen B%y 4p0l - R2 CGA TAC GAC GG ¢GT Aesfeopqntid
CCA| #6 KatCeRY cbic Ry AT R8S &ctGRCCEer GI'T TCC 19 VO
WNV CF 20066488493 PCEAES2006/ 022623  RSVA MNN-F2°COAVEASIGHDs | 4071,
WNV CR%GG C&l ACTCAGCCGACTANY GAT BT RBVARCA GUC ECT TAGHOAN
AG _maporcchogahACcRSVA WMNN-  CGA TAC GAC GGG CGT _ACT _AGC
+{3AC |CEA TBEGEER CREcIE0REHIFE GO BT 26FA TGA;TTA GC RSYB
WNV E-F
MNN- BT ($38 THACAGAC GGG _CGT_ACT _AGC-GAA _AAC G ngNlleVlrus 107 bp
WNV E-RRSV* CBAdéé %@:WGE&W&GG&%G%FARS\/B BNN- R2 CEA
TACIE \ CEeCEGETA &S Avcteocapstd
WNV NSITHRA ﬁg ‘(Ecdmi@ 2%@?@21 GG |Gk AfFVirus
ACC *e@a: e ahd BaPeTOLdT GhE eACeEb St INTevi rugsA07 | 190PP
WNVNSIR? VAN frdR2cO@AcTAC GAC GGG CGT ACT AGG &fC |ATT ACC
coron229FNGT ceROrAY WhAUWGc A A CAGMINYTE-dT2 CGA TACQ @veorakdkus
F2 CGT |AGT ABCcEEEAETC AGC GAT CTC TCC AC 57 YAest Ni2sE 718 bp
coron229BWIGUEGEOTAD pAC WY ESTRACTCBACTAT GAE BCG (GT ACT ACEIasC
R2 TGT |CCA &8 EGTCA CTC CTT GIC WAV NS1- F2 TACiGpgrotein
coronOC4EGG |OGE TCT CACGEEESTT RS ARA GBIGCTAGATTC [TGG 59 GAsaxavirus
MG-F2 Ni| e/ OCr &% THO 47 WAVNS1- R2 CGA_TAC GAQ 9{?}3 676 bp
coronOCIAGC. [GEA BST 523 CS0° Nt BAA°THE FEA G C car o%
MGR2_ cp FAS GRC SRR AoaT CFGCFG-61—Co u..Jéfé’J?r."ﬁ
S pre lytAB2. TGEAG PR B8 B onzboe MGy, ohoniae
—TAC . 5 6AGH2 NETOrane (l‘jégr;: 148 bp
S pne IytAAFRC chGg@%rTo&@ n  coronOC43 CGA TAC g GGG
ACT R %A dat ededeD AcEIRNesd Gie dde F2| GAC GIT TAG
Spneply-B7A Q@A3TAY @abyrea S. pneumoniae | 1,4
1v-R2 CGA TAC GAC GGG CGT ACT AGC GAT AAT CTT 63 preumolysin P
S pre ply- GAT GCC ACT TAG C
M pne CytP1- |CGA TAC GAC GGG CGT ACT AGC GGT TCT TCA 69 | M. pneumoniae
F2 GGC TCA GGT CAA TC Cytadhesin P1 390 bp
M pne CytP1- |CGA TAC GAC GGG CGT ACT AGC GAC AGC GGT 0 otein
R2 ATG TAC TGG TCA TA P
Nmen ctrA-F2 | Gon 00 e oot CGT ACT AGC GIG GGA ATA 71 | N. meningitidis )
capsular 195 bp
N men ctrA-R2 ggé i’ég g‘:g ggg CGT ACT AGC GRC ATC ACC 72 transport protein
N men crag-F2 gi‘,? zzég gi,c;, gGG CGT ACT AGC GGA TTC CGC 73 N. meningitidis
regularoty 318 bp
N men crag-R2 '(I:‘g? ?T_\; gig gzig ggT ACT RGC GCe ccC ATG 74 protein, crgA
B per PTXP-F2 gcT;zg tcrzgg gig gGG CGT ACT AGC GCC GGC GTC 75 B. pertussis
pertussis toxin 361 bp
B per PTXP-R2 ggi g’ég iég gGG CGT ACT AGC GCA GCC AcG 76 | promoter region
B per ptxS1-F3 ggé‘ gﬁg gig igcc;‘. CGT ACT AGC GGA GCG AAT 77 B. pqrtussfs
CGA TAC GAC GGG CGT ACT AGC GGG GCC AGG pertussis toxin SI| 337 bp
B per ptxS1-R3 TOT AGA ACG AAT 78 subunit
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coronOC43 CGA TAC GAC GGG CGT ACT AGC GGG TTG ATG 64
Menbrane MG R2 GCA GTC GGTI' AA gl ycoprotein
WCEAWGBEESECT ACT AGC GAA GAA GAG S pne |yt A- F2r6%/UF1006/022623
ATG ACG GAC S. pneunopni ae CGA TAC GAC GGG CGI ACT AGC

CGA TAC

GIG GIT GIT 66 Autolysin 148 bp S pne IVtA-R TGG TTG
C pne VDA I 434 186G S Pieec pior- KX BBA CTRACCAATAGGG |CGh ACQTPP@@WWE

P EAT CGACPBY GAYTA TAG TAT TGA_S__pneustoni 1:2«gorwgter 161 bp

C pne VDAGRA | TR TBACTRTSG OGP TARST ASE ERTTFEATTETT |presunol YETH

nne v CT-TAG C 68 M-aope—COvtP1

one (ARG ST @BOr ARp Ry c -ppe—Cyt P1--GEXIERE?
C pre 1pon3AC %ﬁ@gﬁ@@ﬁgﬁcﬁ’fﬁfr et SPEACHE2 ?f;c TCa81GaTC. @hdknbae

=1 uv- .-_ c e—C PWW{,{ 406bp

C pne rpoBFRT | GAC R AGc aor 390 bpd2 RARNKPayTHESE

GG eeﬂz& céis!c r&;@t ST B G B STECA IA% GAE, phibdmoniae
Cpne VDZST | AR AGCo&T GeEGA ATA 71 N. meni ngi ti di GT GndieGuter 249 bp
c VD(JI ATteR FRACHAGRACETOET GGl AGCTARGBTGAC AT@ ACC membrane

pre VDZRy JgkarathoBehpachagren ctr A- R2 CAG CAA 712 alnsmmem VD2
— €tA TBCGSACGEN F¥hACT 2§C FECCLA: TAE GAC _

PYO SPACL. |GCA ATICCREYACEATN  neningitidis GAT iy T oo 371bp
S pyo speBLRE G@@ @&G&Eggcqe%&? a6 %CA‘AGI'éGPeguI ageotly doxhs
__—_N_ne a0-F EAT TTA f‘_/\f‘ /\/\f‘ CC_ 74 _nr i n’ - nrn,l_\\

S pyo mefGEA g@d:rGT W%‘r C B per N
: ‘ felchuelex 3 'f%: BN ARRCGAC GG ‘min 381 bp
S pyo mefREC |FA £daCrAagrehd USS s toxin 361 by B fer (];,éﬁ ;R;E)
O 10 déhofm.{ BREHRNcILCACERGcAsde BrpaicTpT XS | - FB
S pyo emBEL |GGr £AT nAETTGAGE GGA GOG AAT 77 B. pertirss Se,ytzmzycm
TGG gﬁ l?Agg%g &@T @gstr ,%GC GGG GCC rédignce 244 bp
S pyo ermP&R2t %Z% TZ%CG g‘% p  Bperptx 7R3 TCI0 AGA Wo@ase
AAT umt WD 2006/ 138183 PCT/ US2006/ 0p2628™BIC
S pyo ermifRe  \AS3- 'F?QC CEA FHRCCENECEESCCET AET G8EC GTGgﬁAo TAC 79
F2 C p dnPhg 82 ACE BT CTC _GAG-C nrnl or—outer oge 233 bp
Spyo ermffe \ASA- B GEA FAC ETEEECCEF RET REC GTT92TGU A‘f’é“
rerb ANC CA aln-\/NA SI PUD_ F2
B ant rpofEA TG TAC. gc;‘i hETTAGE %ﬁcﬁw 319, | B. anthracis
R ek ARG BRETA8C aca TTG RNA polymerase | 291 bp
B ant rpoB-R2 TG OTG TTT TGA 94 beta-subunit
B ant pag-F2 ;gi gé‘g C;é‘g igi SGT ACT AGC GIG GAR GAG 95 B. anthrftcis
CGA TAC GAC GGG CGT ACT AGC GAA TAA TCC protective 486 bp
B ant pag-R2 OTC TGT TGA CGA A 96 antigen
B ant capB-F2 '(I:‘gi gi]i g?g gig gGT ACT AGC GRG GAG CAA 97 B. anthracis
poly(D-glutamic | 311 bp
B ant capB-R2 gg—i giccj gzég, ggg CGT ACT AGC GCT RAG TTC 98 acid) capsule
VMVHA-F3  |oon ThC O O o o ACC 66C CGG TAC 99 | Variola Major
Virus 439 bp
VMVHA-R3 ggé g‘?g gi'cI:' gg‘i CGT ACT RAGC GCA TCA TTG 100 hemagglutinin
CGA TAC GAC GGG CGT ACT AGC GGG GAA CAT Variola Major
VMVermB-F3 | 7o opr con ear 101 Virus
cytokine 257 bp
VMVermB-R3 gg@ g?; g’gg gii §GT ACT RGC GTT CCA CAT 102 response
modifier B
CGA TAC GAC GGG CGT ACT AGC GCC TTA TCC
EVLGV-F3 aac 1ce caa Tor 105 1 Ebola Virus 366 bp
CGA TAC GAC GGG CGT ACT AGC GCA GTG TGA L gene
EVLGV-R3 GGT TAT GTG GTG GA 104
CGA TAC GAC GGG CGT ACT AGC GTT GGT TGC
LVGPC-F4 GCA ATT CAA GT 105 Lassa Virus 302 b
LVGPC-RA CGA TAC GAC GGG CGT ACT AGC GTG TIG TTC 106 GPC gene P
) TTT GTG CAG GAG A
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10

15

20

25

F tul 13Kd- Em,g

CGA TAC GAC GGG CGI' ACT AGC GCA TCT TCT DNA directed
406 bp C pne rpoB-R2 82 RNA polynerise GGT AAT CCC
.. w(F(E’%Zi@n@s pne~VD2 F2 CGA TAC GAC GGG CGT ACT AECr/®Ag)06/022623

S e GHE HEPTHCaER e erd GTa Gzt T
Gé?r @ﬁr@ MR +82 CGA TAC GAC GGG CG

Ftul 13Kd—&%35\

CGAT&RTTEA cae nddcaner Goo ALACUGEATARGAG
dARCréAGCEERCEF ACT AGC GCC TTA CAA

ter is
T IE%T %’g
Jrﬂ)%el n lz otein

S py

eB- F?

513 bp

F tul Fop 28D [XOEDYBYERESCACTCATRTGNG ACT CFS THf ogenigm
py o | Bife BECRIASGTTAC GAC G CGT_ACT AGCIGAC

“?3%
ax0l @38 FAE CBETCHCESTASTASE SChyFRnEt: F2 I
F tul FopA R (0G| BSTCATESARAIGET_TAT AcH QW& nnnnn oG4 [ﬁ\CTm o

371 b

192 bp

ugcllco I-\ AT TGS GOA
Y pes cve-F3GG ;ﬁgrff |CE1§ A Ny OB Tﬁﬁoﬁn%f - R21IGGA TACPGIKC

A Eed EeT T RC PCT
¥ pes cve-TGGT ﬁ ég@ A GE] E) kS pyo ernB-F2 CGA TAH2GAC ES#SefaT
Ja\3|

388 bp

BT el dadetT S oncPYegentascad GA| T AC TGA T
Y pes cafl-H2 yi GGA. Fhs

beomyeiteTChés TAC GAC GGG CGT ACT AGC

r
Y pes caﬂ-ll%.zt f

Si{eémnae @4dchbp ccB pyorer mBA RATTEZE CC(

Wgragec (@mBIA &S pyo ernlfR- CGA TAC

5@3CACT<M§90
SAC GGG CGTACT

564 bp

AthaNAC 1%%

G TEGICAGACF ZERATCTGAERS FCA TEGE2 91
BEr GTT kg BFPTR-  CGA _TAC GAC GGG GG

S; ogenes
S0

497 bp

\CT A t a

AthaNACIHA €5 189 )CGQZAC}‘&'TAGGI"F'FC(% % AC Blant rﬁ?é?;ll:Z
RSV Re SR FRC SEAC ACT AGC GGA GOG TCT '93 B.
BRRY HEVEL X ToC TGG TGA RNA pol yrerise 291 bp B ant

rpoB-R2 CGA TAC GAC GGG CGI' ACT AGC GCA TTG GIT 94
%Tcég%%&du&%r%@tﬁo tiho Bl RRnedo Ge :Elgj_em *AQirfadt multiplex

th T .
PCR reactigygg P rigppmix Amoatfné%]t 1 9\pgm9fggrs Bf)d arrghgeﬁ tl 9 gqn& {a%%tls %@%&%&@uema A
viruses, 1 idenABNirACT soAGpeANATIA 0GR B6malrditgb(TINOT B ifGmix[R3Rn@Ea38 primer
pairs and a&%eégnt G a% % E’?g%gl@%&%&h%m nég;-fNA@; KeAGedoias were

GAA TTA CAC G CGA TAC GAC GGG
performed @GP uA@Tu@@@n@ﬁng@Wﬁr@ OB (0§30 39 Kl 2 mMeMe @z, 40;iM each of

dATP, dCE# Q@HRaU%UT(@GraI%NX%C(%%as@ Q£ NabBNRSH] @arlstdMNIAY-2FB1 2phmer L, 40

A cach of P GPMAT RS AT A AT ) TP AP A S merse
(Inv1tr0geﬁr 1GA TEJHaolMids USarldia8, A2y, and/MMVIHAE FRZprédfidk. TBATmliFibatibl Gaction was carried out

e SRR R G 1 G165, 05T A1, St
25°C for 1{min greliminary denaturatlon at 94°C for 3 min., followed by 5 cycles of: 94°C for 30 sec., 50°C for 90

sec., 72°C for 120 sec., then 35 cycles of: 94°C for 30 sec., 64°C for 120 sec., and a final extension at 72°C for 5 min.

The amplified products from both PCR reactions were combined into a single volume and subjected to purification

and processing prior to hybridizing to the RPM v.1 chips (see below).

Example 6

Microarray hybridization and processing — The two PCR product mixtures were recombined after
amplification for fragmentation and hybridization to the microarray. Microarray hybridization and processing were
carried out according to the manufacturer’s recommended protocol (Affymetrix Inc., Santa Clara, CA) with the
following modification. Purified PCR products were fragmented at 37°C for 5 minutes, and then labeled with Biotin-
N6-ddATP at 37°C for 30 minutes. Hybridization was carried out in a rotisserie oven at 45°C and 60 rev/min for 2
hours. After scanning, the GCOS software was used to reduce the raw image (.DAT) file to a simplified file format
(.CEL file) with intensities assigned to each of the corresponding probe positions. Finally, the GDAS software was
used to apply an embedded version of the ABACUS (Cutler et al., “High-throughput variation detection and
genotyping using microarrays” Genome Res., 11, 1913-1925 (2001)) algorithm to produce an estimate of the correct

base calls, comparing the respective intensities for the sense and anti-sense probe sets. To increase the percentage of
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15

20

25

30

35

40

CGA TAC GAC GGG CGI' ACT AGC GIT CCA CAT cytoki ne 257
by VMvcrni B-R3 TTT GIT TGG GAA A 102 response

e, WORONGBEIBIB  CGA TAC GAC GGG CGT ACT AGC GCC TPAT/TISE06/022623
ba{;e cails E\/ﬁ%e%vlﬁ%dﬁ%@o Aot gé%usﬁb@ﬁa@e c\dilxﬁg'l@ho?;ﬁﬁelb% The sequences

ACT . AGC GCA
fom base TR fores TR LGOSt R A A AT R TR DS FASTA
formatted {01 GGT TGC LVGPC- F4 GCA ATT CAA GT 105 Lassa Virus
CGA TAC GAC GGG CGT ACT AGC GTG TTG TTC GPCgene 302 by
LVGPC- R4 TTT GIG CAG GAG A 106 11 WO 2006/ 138183
pcT/ Bg6owlitrv623 F tul 13Kd-F2 CGA A~ G ' U-GG CGT
ACT AGE GRESIGEAMATIGIAEITSOF (default at.€008005 TTA GCT GTA TCA
TC 13- KkDa 3 A GG CGT
AT A RS RSl o3 %D@OS@%T% R TAC oG
F tul PophesSNEdeshpld= é@\@oo@iﬁd ¥ GGT GG TGG
109 AEaitlePardderSTT T F. tul arensi s 192 by

Ft ul FopA- T L [ GCT GGA TAT
110 FopA e Bt e i S0 e B ofibor ST A8 e
CGT ACT AGclQuaity Tinesirgig= 250008 (defydist 75000008 GGA GTG GAT
A cve2l. SHa388mP¥ctiok oPH&er@i{;@‘té??all@@\@ﬁé@(d%ﬁ} LY HB0ABI

ACT AGC 12 s engce CIT TGA GC Y pes
caf | - E2 @d%eg éﬁ%@%rlf A @é“‘c‘%ec? ACA CAA GCC
CTC TCT AB@fettIcall QualineBiiskoldpa509ydetaytt 5 3400080 - R2 CGA
TAC GAG rGEEGIACT AGC GTA GAT ACG 114 Cafl GIT ACG

GIT ACA G AthHaNAC - F : GCA

TCG GAA 1 145 CRpoesf o SRR T8 T B U

At haNAG - REn Bahiod CBACSBHBs EGPOMATisadBCilEOC CGA AGA

116 NACL ATT GIT CCA ATC *RSV: Respiratory syncyti al

virus The RT reaction products were split up into two

10 | volunes to be subj eE¥a8eo0 two different

NAlltbrh:fic @AthodefRleh @Rvation0Algorithin (Ruefogém Ienfificatint Basproeh N/Osequence) —
‘The raw ogtﬂyc e fenbs lgé’ngrfaeﬁlgorg%%a%é ?brildﬁatgﬁgfd st:ﬂlﬁﬁggére {vﬂb&@e@usmg an algorithm

rent uenza uses, ['uenza B viru
that ldentlté.eS@etmw peRe ssmuemwslan%wpaﬁ@ls |a$ﬁnétrdﬁ*é'l’asecr6‘i?quo’1‘ aniiwafe program,
ComputerEﬁlblgiﬁJnteH‘BibloglcﬂQ%&c%as&ﬁd@ﬁﬁﬁ?fstemﬁ&blblsZ amsk1ampvisfdeve®ped to

en
analyze the Belslxtltls E;ﬂmpkeﬁk@%mco %ﬁmlg & acet tgs%%%eriaer{nre% pre %%‘?ﬁ%}ggéﬂﬁg"g’gé Tathogen
Identificatjop|(REFREprazermt (Binret ahg BRErdracym) rgspixdpry (rma@oae)n idegiificaton KEe,

resequencglF MANE G [PT\IA@QMMQ RaG |i6(@f 52758 Boo6PGhR in A&, pelddhidg dekisldns that

were prev'@}%ly’ugogg llmllnBzf pz??(ﬁ%qp is)éusglgne 6fﬁ}mepgé%ﬁgﬁgxf1u§m%( %rmf_%? [Odr%ﬁ %Xﬁm is
described A dptail BQUSHelemtaehlicafionVoi Hé422,4F 1y fled ariOg J1B, 20@.@ U of
Pl ati num Tag DNA pol ynerase 10 (I nvitrogen Life
Technol ogi es, Carl sbad, CA), and 10 gl of RT product.
The anplification reacti SieWRES carried out in Peltier
TQe4niftatiGly af pathegeRS-CPQpdciiéitytaf thisnesayleds cerdir@ed(ubilg various prototype

strains an 8%?091@%})145.%{3 reSLﬁetg %wed\wdiswrﬁﬂhe ill{é{‘féréléé b&my%tjs.qlﬂe ﬁl’élyti(:gl

sensitivity of the RPM v.1 assay was then evaluated using serial ten-fold dilutions of the nucleic acid templates of

the prototype strains. Table 1 shows the lowest dilution for each pathogen to which that pathogen was detectable.
The results revealed a sensitivity range from 10 to 10* genomic copies per reaction for the prototype strains, which is
comparable to the sensitivity of standard multiplex RT-PCR/PCR methods. It should be noted that genome copy
number should not be equated to viable count (plaque forming units), as genome copy number is usually at least one,
if not several orders of magnitude higher than viable count for respiratory pathogens. The capability of RPM v.1 to
identify and discriminate between near genetic neighbors that was first demonstrated with more specific protocols
has been reproduced with this protocol. The sequences generated from 17 different serotypes of human adenovirus

(HAQV) revealed that this assay could differentiate various ARI-associated HAAV strains and proved that this assay
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genom c copy number of other pathogens by using 20
wepewiBsw3pri ners (Table 4) and RT- PCR/ PCR con#@CT/iUSD®6/022623
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Light€yeROB0R” MNaibi croiol. ab, 4531-0i35 @002) di agnosi s of human
respiratory coronaviruses 229E and OC43 by the
pol ymerase chain reactigp o Virol. Methods, 97,
59-66 (2001)). 30 14 WO 200 /138183
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that, in ad&lhkﬂﬂ& itct:lﬁitdaly’ ﬂelﬁlga{g-sﬁlglﬁﬁatﬁ@am%ﬁﬁﬁs Sheoof ﬂﬁE@e@bgﬂﬂts sfimsing the RPM v.1
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pathogen tlégﬁat RGANLEITSelidiBinmhd df Xhe &n@fa\e vete used o ev2AIkhBddietioh sensitivity

and specﬁ'icg% fogmﬁ%m%a&fge?sr?% %T' 9%@7 e%fgxlae’l ﬁgi%%l)epreactlon of each

pathogen, FINAY-45 8. pebgenes) YA prefingn@A, sp pARGY ENGxmittpgetberend jsetedayits RPM v.1 arrays.
These resﬁﬂé A AR thdt ﬂufgﬁ%%ycjmrs Eb%roﬁuca&]se(iﬁgﬂc&baééiﬁ&nﬁhﬁr@ﬁ oE6H# f£afhBgens even

GIA TGA 122 fiber 9F- 1 ACC
e R PN PP OB SRRV R AP Lo
discernibl2 AR fererC2 DIl duiBpRd mAATthEGEFPET REHUAGS of Tenicfeotidepase calling capability
of the RAI aH@ﬂhQQtlexﬂﬂﬁ 1d-g£}lﬁ%at109 ng&ft)kgﬁsoév@i i co?ﬁp%q}ﬂnxnms M F1 GCC

1?_ Cor onavi r 90 Q43 2
VEDHEHE: S R of AR B R AR R L § Sgoplen
mixture, IJ‘BcﬁfEtﬁraIngaaisms wdO@iked gldifemrtiodsdi 10| (M otif)AEL] BEQPoTIGHnasal wash

collected I%Olunl e ,ialgluil I u%%ﬁ’th%‘.ﬁg%ap%r %ﬂ&h&%ﬁé%ée%%%c&rewhs revealed that this

approach ﬁl%@ed\@qnmeusr@wamm behogens Hady-4, HAAY3T, ﬁwn#zacedqﬂtwa A-HlNl
Paramﬂu%u%RIiFA We%ni’a@ Anbar ﬁi E}feJ dﬁﬁJh&@o@slyWﬁéQ@est t1ter-100 cfu (pfu)/mL

utini n-
(rale ) ey s ARG LB RT UO) A ppeor
simultane$ikly dASE6 CRBenGBR oA AesAMNALT U, leﬁmvzw,rhefhle@@ ANBNORISV-A, and M.
preumoniae were detected at the lowest titer-100 cfu (pfu)/mL, and S. pyogenes was detected at 1000 cfu/mL (Table

6). Y. pestis could not be detected even at the highest concentrations. This was attributed to an inadequacies of the
nucleic acid extraction protocol for the intact Y. pestis pathogen, since 1000 genome copies of Y. pestis could be
detected when purified nucleic acid templates were used (Tables 1 and 5). For further confirmation, the RPM v.1
was tested with cultured organisms on same set of 4 pathogens that were tested using purified nucleic acid template
(Table 5). Without failure, the results showed that the assay could reproducibly detect HAdV-4 and M. preumoniae
at 100 cfu (pfu)/mL, with less sensitivity for S. pyogenes (1000 cfi/mL) but not Y. pestis. When testing three
pathogens simultaneously, in this case B. anthracis, Influenza A-H1N1, and HCoV-229E or RSV-A, the assay
detected all three pathogens at titers as low as 100 cfu (pfu)/mL (Table 6). These results indicate that the RA-based

approach is an effective means of detecting and typing various pathogens directly from nasal wash samples with the
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Titer BA HIN1 RSV-A

10° + + +
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15
Note: Samples were generated by mixing culture samples with pooled nasal washes collected from normal
volunteers to generate 10° cfu(pfu)/ml. Starting from this concentration, 10-fold serial dilution with pooled nasal
washes collected from normal volunteers was prepared. For each dilution, 150 pl of samples were used for the RPM

v.1 process. BA- B. anthracis (Sterne), HIN1- influenza A-HIN1, HCoV229E- Human coronavirus 229E, HAdV-
20 Human adenovirus, GAS- S. pyogenes (group A Streptococcus), MP- M. pneumoniae, PIV1: parainfluenza virus 1,
RSV-respiratory syncytial virus, YP- Y. pestis. +; detected, -: not detected.
Example 10

Assessment of clinical specimens — After successfully demonstrating the capability of RPM v.1 assay
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52, 893-896 (2003) 15 Moiling et al., "D rect and
rapid identification and genogroupi ng of neni ngococc
wanobwosﬁsarrppfl cation by LightCycler PCR' JpPCOUSH0G/022623

“for pathoMx detesBonOit a5 uddd Tor3gecth 31 theQO BB ectinx diagploges 8f infections causing ARI.

Clinical sEécmféllst Qoﬁlgc%ldimqgheﬁeﬂl &ﬁltﬁ}ﬂgcnq{s E)Ieg‘eﬁﬂgt\xhlﬁk'l{f) ravef%fused to commpare the utility

Spl f at ory - Previ ous studi es have shown _
of the migygprraypped Cafpositrc PG frbisbeeeliodt o FpPifetBRethp 7R ARClfm ghesamples (@ =
101) consﬁb&ﬁ BOEGM s WabS Pehl@Snsp@teddin Withelisially ntmden espita®rydfiness. Samples
were choseBr n(ﬂ){n!l 1 om%gts \éf hJad tegg'dsp%%/m\tqur Pﬂ%&%?gﬁ&ﬁg%&%%fag eAi’ Eerlrli{lg diagnostic

CO-
methods (g}} qulhtr«yané‘pr RGke qu/ Theseregalinded (rapdewhyrprugberes apd ﬁpeated from the

associate@ RN YRATs) Sﬂdrﬁbﬁt to&ﬁkﬁ%@@seﬁﬂﬁLJbb&ﬁtB@@ﬂRl@&”&wmdl tbsymé MRe compared
ar a

expenmeFts WQ'F Sop ucte? k}yathP z %rg)legc{’elat l%frnp)lgerg%}l e sam? %derRl%es We r{e\ﬁaled only after the

I ons
results hag éwp Finglieedyltor wflgpyeadd virys,gheRPiYRH bmgthnd s]@j:g/p@@;qlqtegtppn sensitivity of 87% and a

spec1f101 @f@@%tvshﬂ{ kelspéct t@!ﬂguﬁﬁﬁﬁdgﬁdsﬁd &éﬂl’c fad an'Budri1i dg{e%n&a&ﬂ@@% €18l 7). For

adenovmeotﬁa T B TR SN Dt e Ol At

(Table 7)pljiwg 6mibg conbdariqon efithaokiMie | w&ﬂﬂd with cupers tridd*ORerethodi thedhta showed
comparaﬂl@&%&tmﬁ Eené?My B&%&‘;Q‘lci{\} o @lﬂBP Mide dr P@Rra@yysﬁTableT ﬁeﬁl@ data suggested that the

esults denonstrated that this assay al
REM v.1 e T 1 SRS YRS PP P singe progeular methods
are generpiaztrﬂm&@emﬁlv@ﬂlmultlﬁi atdseque@ing sdpalgidin ciait RPM v. bmetbdd ptd@Bled higher
specifici ﬁlgl% (Tqu) ﬁeﬁnsr&% B g@oglglg ggmoqllﬁﬁfé& {hQ Bbil J ?ﬁﬂe%g’r))arra;r Qﬁed

at there was no cernible rnterference in
diagnostig H>| cgﬂee@»ﬁﬁqne& chriselly ey einflustg doripetreiphia vrglendasspegmens.
the nucl eotide base calling capability of the RA and
Table V1B3aledtitiestdta ®PM diefot Adehedrhs, dflueatagovitu idBpgatve@pntiohdetection in clinical
conpl ex m xtures. 30 To fumieer eval uate the

ef fectiveness of this approach for nmultiple pathogen
detection in a chpplefdendyise ur e, IS 7 &flengg &4
organlsas=¥e;e=eeﬂﬁ%diat E.Efere Lupre ¢ it 195
cfu orpMRl 113t o pobfed nasaf? é%&#e@%ed
§r0n1vo' .Leers, bnd 1%” PO of h,6prepar d sahpl-es
wer e usﬁgmygp'tcgtin". V0 ol ¢ bosuttsthdealcd th
this aﬁm?gﬁﬁh a1 owed qunbig'ous detegg%oﬂ of—7
pat hogers oo A0 V- 1, HAdV$9? B. anthracis;” [°nfl uenza
A- HIN1, Earalnf uenza virus 1, RSV-A, M pneunoni ae,

°CAP-cREd BER; PYRGE HE BABIIhdIPRR ALY sbplds BBs dufWeShr ihdeSh VAR, RPM v.1
showed AV -4 £l ihdika B5o-abakhahdoher tepil@IpIB SERSHIREL to vk Bwaiter HAIV-4;
3 influeitth Afc@lfu@iposite sangles Zoviiohi@gienseddbh quasiitativh eshl-tinbe ORRMWSLL, ddicated that
templateg@s@dege®dl d  si nul t aneously detect 6 of them Anong
t hese, HAdV-4, B. anthracis, Influenza A-HLNl, RSV-A,
Table éffa)rrmnsormf, &g ﬁ:BM, valdfosjmflusnzg étvggst Regjtivgrang Iﬁzéatqvq)%égql detection in 40 clinical
titer-100 cfu Gﬁﬂﬁ?ﬁ%@Cmﬂﬁdm§“*ﬁy%5%%@§”%as det ect ed

at 1000 cfu/nL (Table stis | d not be
nzA

det ected even at &Qﬁwﬁ %@§&;c kra @%R_Thle was

attri blﬁ.ﬁm&f}_kan Qzlaucqw GTeSs of pilc mughmerc—act d
e_xtract'r P otopm T ot IIIF -t ath Y- pc,LIBb pat hogen,
since T oL COpTegR & YPg bllb ugt,b/u be—40
det ect e IR, PU —ed Ml erc—agid I.Ulllg gtes—were
used (lqjﬁhﬁﬂ a5 5y, Furthgr—confgppatom—t he
RPM v. 1a was.t ested with cul tured organi sns on same
set of pathogens that were tested using purified
nucleic acid tenplate (Table 5). Wthout failure, the
results showed that the assay coul d reproducibly
detect HAdV-4 and M pneunoniae at 100 cfu (pfu)/ni,
wth | ess sensitivity for S. pyogenes (1000 cfu/nl)

but not Y. pestis. Wen testing three pathogens
simultaneously, in this case B anthracis, Influenza
A-H NI, and HCoV-229E or RSV- the assay 45 detected
al | three pat hogens at titers as |l ow as 100 cfu
(pfu)/mL (Table 6). These results indicate that the
RA-based approach is an effective neans of detecting
and typlng varlous pathogens directly fron1nasa| wash

o VA ALN ST A PNCNA NP
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15

20

stock solution. Starting fromthis concentration,
10-fold serial dilutions in TE buffer were prepared.
waQoobabsm3 6: Si nmul t aneous detection of nultipl 8CT/US2006/022623

Table pAtoaPGRETOT g CiRRM methbd Tor inflientdANrud pdsifie MPnddaiNE bbbt dbiection in 40

HAJV- 7 Pl V1 1005linfcalsamplés whithteabtimel PR assay + + + + + 103

+++++++ 102 ++ ++ + + + Titer HAAV-4 GAS WP

HINL RSV-A BA YP 105 + 4 + + Ifluenza®104 + + + + + + -

103 + + + + + +.- 102 4 Culturg+, [ Culipies, HAGV-4 GAS MP

YP 105 + + + -P9R*+ + 21 103 H% 4+ - 102 + - +

Titer BA HLN1 HPQR/”m: 405 + 418 10 + + + 103 + +
+ 102 + + + ;Nl_Rsﬁ_K_l_g5_-t-_-4/° + + 104 + +
cifici; Y%

+ 103 + + + & wer e

generated by ni %I cul tlure sarfgl®®s with pool ed nasal
washes col | ect 8t normal  vol unteers to generate

105 cfu(pfu)/m. Starting fromthis concentration,

19y glld} SRSk thed el chﬂabﬂ?l{} oy\ﬂnts %sM@h%fyﬂﬁ%@ﬁWpveﬁ@ﬁﬁuewa viruses and

col l ected from nornal
trackgeneélaﬁlﬁ

vol unt e % prepared. For
nggs Vit guenzpspains Thisjp esgegﬁ.ﬁs[ Ggitica] for milyenza epideypiolpgy since antigenic
drift is thd¥ffvhaniem by phicici8®nzaBiuseSscapafidns imgiusoldgStigrdasye, induddby previous natural

exposuresI agtfl $a‘c!%££ﬁ<§1 ﬁnmg%f heﬂgg Y&%% &&&'ﬁ'&f%@ a0 A)rséh%erggs%glerated from

Human adenoviT us, Y rou
RPM v.1 gcp@%@t@%@%mw lineggs. chmgesrgpf‘éﬂx}&f@m 13%‘;) 0@? Wugh an genic dnﬂmg (Table 10).
Seven mfmarzaAmBNm Elfhzcal sydcinktSs cbllecteRfEN6r 02BIB-7004 DlYensisEMRYHs wade identified as
belonglngéx bl ﬁ{PanangaAﬁg@B%ﬁé llin%%ge +v%hilgf mﬁll‘fe'iezgaﬁx/mm sgrﬁéles%gﬁe%éié %‘1003-2004
influenza sqa@e ass Plgttlyypaninesissatira tFaigott H@OQ%E@@WE% gpclgptidRppstijutions in the HA
gene. TheABi&&Ym ad K/F\Mana@pﬁfoi—aﬁelﬁan to aP &M lifSROOM0ORAG 2Bain & S¥ident in the 18
inﬂuenza%%—é&% g%n}péegﬁ %tecf 09(%?4—2%(%]5\(;%121%&%?6%'0% ]ﬁqérg srarons e\gérelz Xlgn&g ec%ﬁ(l .
AlFujian/@) 112602c1&E steppre ohieethestest shovbdsignatere ﬁuhfmnﬂlkﬁwuﬁlple maidubstitutignyin the HA
gene. Twb SEpM doBeckE @&ﬁl@ e RfneWertidd cAR ontyWR KRt @4 idiRie>® ARANE. Thld&vas due to
roarray- based dj agnost ic.to .

poor sl s Bep BB AC B FOE PR AT HOG TR A v

identificaffdneT gainfblews A(HING sarfifdes coleaerisin 820800 fwetehidentfied asvadssly tefated to A/New

Caledonidfdofod] transport mediumwi th clinically docunented
respiratory illness. Sanples 5 were chosen randomy

e e orabf 80, el SRt Bt Bt wiedtyors

Sample nge t IL% ctsoq‘lel %s&n‘t‘arn@e %}g/l&) Q@L at NHR'*& Ea?g S€ Were
i gﬁ ran and separat ¢ omthe

10499 30-Sep-99 A/ Charlottesvﬂle/ 10/99 (H3N2) (AF297094) A/Panama/2007/99
41394 5-Jan-00 A/Sydney/5/97(H3N2) (AF180584) A/Panama/2007/99
10552 11-Jan-00 A/France/2/00(H3N2) (AY633997) A/Panama/2007/99
30491 13-Jan-00 A/New York/397/1999(H3N2) (CY006163) A/Panama/2007/99
39002 12-Jan-01 A/Podgorica/4011/2001(HIN1) (AJ457863) A/New Caledonia/20/99
70246 5-Feb-01 A/Madrid/1082/2001(HIN1) (AJ457886)* A/New Caledonia/20/99
50833 24-Jan-02 A/New York/110/2002(H3N2) (CY000113) A/Panama/2007/99
61596 2-Feb-02 A/Buenos Aires/722/01(H3N2) (AF534056) A/Panama/2007/99
20694 7-Mar-02 A/New York/101/2002(H3N2) (CY001104)* A/Panama/2007/99
31844 12-Nov-03 A/New York/41/2003(H3N2) (CY000153)* A/Fujian/411/2002
70793 21-Nov-03 A/New York/18/2003(H3N2) (CY001061)* A/Fujian/411/2002
51672 1-Dec-03 A/New York/28/2003(H3N2) (CY000009) A/Fujian/411/2002
43269 1-Dec-03 A/New York/28/2003(H3N2) (CY000009)* A/Fujian/411/2002
51673 1-Dec-03 A/New York/43/2003(H3N2) (CY000169)* A/Fujian/411/2002
62416 16-Dec-03 A/New York/51/2003(H3N2) (CY001064)* A/Fujian/411/2002
90781 17-Dec-03 A/New York/41/2003(H3N2) (CY000153)* A/Fujian/411/2002
48930 12-Jan-04 A/Finland/305/2003 (H3N2) (DQ167271) A/Fujian/411/2002
48934 13-Jan-04 A/New York/34/2003(H3N2) (CY0000431) A/Fujian/411/2002
32323 18-Jan-05 A/Cheju/311/2002(H3N2) (AY589649) A/Fujian/411/2002
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associ ated clinical records) and sent to the Naval
Research Laboratory (NRL) for RPMv.1 testing. The
WOQﬂIGHBEKﬁ3w»Q)$[C16(.{ nments were conducted by two PCT/US2006/022623

52327 ROT abRAbeRAANT) EYy(hadp) € || Aehtforhie/22004
49370 Wer eziﬁ%@sal S0A/RB Yozt &1003(AeN2) (@800bd18) haldA/0RiE6inia/7/2004
52067 11 NP0 RZESS HOA/NGW VbR R0 RHYND) (Y 002038)* RHM /Callorfiiet dad
32329  SNOME @05 €T |[ELNEW RokBREG2004(MBN2) (©F008049% anida/galiféinia/7/2004
49369 SPEL2AIakdl Y [OA/NSH Yo 3BT o0KEPEN {CY002G48E | NA/Chlifornia/7/2004
49376 d1 apnp&iosC reskw yo@a61/2005(E3eT) aCY008dyb e € NEAVCalifornia/2/2604
49377 ( 1aPd2eFebn5 HOA/New ¥6iRGVY/I00&HIND) eCRIOb2¢)*1 |deCelifbrnidi/2004
49378 Senpoirewioby [WarSie® Yokiztd/Io0QAINE pex0baoo) t y| AfCaliforain/7/2004
62818 OVel ed-Febaf I cleamsmk Yoik/3992405(E78d) k@Y 002000)Jp ojnA/Celliforhigf7/2004
52082 conpasFes0n Of AMBE2RPM v. 1 results wth cuNitiure and PCR
32349 et hods:h-05 he| daba YeirGrETh04(ERND) aC Aok @6ytet s/ Califrnia/7/2004
52087 SenpliFwioby [aadicapeeRe0sEi3Ng) (AB24B8T2her cul Aldrlonia/7RER
52080 asshys-Kebabl e| &New Viak/3d&2005(S6§2) €SY®@A2Nhat | AldeliforRVi20041
49417 had| bekeb®6 SleAdlew iYeikt3y3/2008{HSRD CCT102456)F t haiCalifornia{i2804
52095 VvsS. | PORp-0as i/ FhtandE70603@BN)EAY&L0RCE ol ecAFailan4El206H s
52096 15 he@Fey@ber pAIFinlandl i 9/03@ANDIAVE1033an cul | MMFeiiandhid2002
52099 seqlafbebitg cpphtdrbiry 6 003 HENARFM0080pet hofalpmipi7Gedt
49428  hi gheg-Febgpec| AMeiv{Yprki3aAR00RERND TEN0801)*  [ThiCslifdmiag/2004
49432 f ur { PleMastsr ohdyiNgw YerkGiiy/200aHN)HEE003456)Y t yAdklifoinia/7/2004
49449 ni cf OaMeElf- bps&AN2 di agnostic to correct|yNildentify

clinically relevant influenza A virus strains in
Note: *Hﬁﬁ%ﬁlowﬁle@eﬁrawu“@mde%@cu rrens Tabl e 7: Evaluation of

DS TRU it SOBAE e k] EPRE A s o
4/influcnzAderiroy HAGE-44Sribarariziad AARER(Acyirus/M] pr@@@(n@y couldhy itepied inslipical
samples (Qtlal I‘IOPSEI@WII TBEMo-ﬁﬁfettlc;ﬁgwae fudir ZenBEzi\dsiﬁg b‘hsh]:d - ec§fﬂ: PCR assays (Stone

SenS|t|V|ty 97% 87% ificit %

etal, Ragryi d@)‘gc@gn 4%1 mg]&taél%ﬂlpw ha(t’lgl?, %/f 1rfqu%tﬁa géﬁ;sesk%eéaptg?eafjtq)]{ J. Virol.
Methods, P36 2D04@dlaFiEERene ga t Rapid dgtetipd & dMyveptaspuprcunaie fughinical samples
by real—tiﬂlma[‘ﬁ’l’gnléz@roﬁoy MreMg’ds BPLM 5\/(20‘50)?] %msedﬁg\{fc %Cﬁ Bgmers (Table 4) (data not

uenza co- 1 nfection e ot her negative s =
shown). FYEeTeRgih 1 AT P GEUFFEDS AMBINOVFY T PORpE Y Bohineyiisgsg 94 of th clinca

samples. THEfplestR Ozl S Aneuiohiids, @nd\0 Sikringitidis Sas eSS bg uHlishet Qlecitdespecific quantitative
real-time g&f\j gs%zg?glatg X(ﬁc gﬁtl)%i mta a.fbge;( gf 846 \?\gtirlee Jl].élgﬁ FJ; aﬁn%t‘é%{hle 'to_the available volume
of sampleglolsafell susryn dft § nfeeuwevaniwamglﬁw %W@)@éawawﬂ@ in the mouth and
upper resﬂﬁﬁ)bt slyéf@n @(ﬂﬁjls ﬁ&g&{m@yﬁg teORdsé Vre ERin@alyif@iRd inRlike @npled. Habever,

PCR R
quantltatlyerﬁe 1mﬁ§ iata[ edlﬁla?wﬁ%mo&f)t&l &Ig%maﬁe agdc' ]% 7%nzﬁ)%sgggs+pre§%?hm clinical

uenza
samples was B vitex]( <40° 2@01116 Sopiegul), RPONbAthelinflue@h-pdsitive saj:@les harbored a high titer of S.

. g 5 el o o C .
pneumonzgg&&?gédw(yéz%m 7 ze é ﬁ!leZr’]g(? ( %ge%n%e%%%%/fgg(]c}% §c§ shé%n)dfﬁe%g‘ﬁ ﬁler bacteria
present infileFy i@ GBI BEpbablyrdp fogrirgly igdyepd Apctesialfunstinfeqien-cul t ur e
nmet hod for influenza A virus positive and negative
control detection in 40 Eedopiilcal sanples with
real -tinme PCR assay. Influenza A Culture + Culture -
PORitiplex PER Bratpcol with RdmerdegndiLiN +The yol]gmng/és a detailed protocol of example

_ procedures.

Preparation work

1.

Prepare TIM RNA from pSP64poly(4)-TIM-- MEGASCRIPT® SP6 kit (Ambion, Cat # 1330)

a) Linearized 1 pg of pSP64poly(A)-TIM with EcoRI enzymes

x ul
2ul

pSP64poly(A)-TIM
10x EcoRI1 buffer
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Specificity 87 % Cdinical 85 % agreenent 5 This
study denonstrated the capability of this assay to
tracké'blenetl C c‘hamgesﬂamcithmmam)fl uenza strains. This
IS esagc# ql 'y chlél cal for influenza epidem ol ogy

si nce‘ant geni c *drift is the mechani sm by which

I nfl ugnaa vetilwsiese escape from i munol ogi cal pressure

i nduced by previ,ous na xposures and

vacci nat i oIﬁl'8 °RS tl?ereacmnat%?ef%% Utinin (HA) and
neur@amlereingts ﬂ(emylcs@qiugeﬂb}e@dlgeﬁe@ﬁw@@g from10 RPMv. 1,
recapi {/sudloRehelol3an kpON hj neage changes occuring from
1999- 2005 throu?h ant i %;enl c drifting (Table 10).

Seven* 1/Hith Rt @pD cal speci mens col | ect ed
prior .1 anu2R0sr-dlRd @on I uenza seasons were identified

\?‘\; i cge éfﬁ? %ﬁlfl{]e%g tﬁlglégt P%@gﬁnﬁ 2 Oogétltlre é&\k{fgr lé ng %gaen'licrocentrifuge at

2003- 2@@4peed.nf | uenza season were clearly carrying

sig n@t e Bovikie léﬁﬂeﬁlgt'arﬂ’ 1420020l v Qaﬁgse alﬂlil&lllogpﬁné H8dual fluid with a
substitutions in gene. The shift from an

Al Fuj i &51Y &lmpzmner BRS@SP@&%%W Nyclegsp Free water
A Cad)i PRENHEKTA PAQArdst Keysd MAioRids evident in the 18
15 i Igf IV% Qﬁ@e 1%(@%??3&1% angthfz:grd)o%gctle%gde&&u 004- 2005

i nfl denza season ™ied as
A Fu§)i &hFra €17, 5308 2anf UEB) ug'@lrﬂmv PIS copppldtedy ip padutiorst  showed

si gngt lﬂ)h& tﬁ%&]eﬂ fs@feﬂlhe&rbl)ﬂukl@)tlﬁéé%h ek, GudebpthSLIRHehdiibt B&fer btBoom
the HA col | ected during the sane

peri od @ ﬁ'ad"e w’ ¥ “‘?femrg)’ﬁ%%f %% as influenza A/ H3N2.
Thi si) wadl r@g@tstsky)ulckjag gpcr(jqrggﬂ priefly. beforpepemipgitb prevent loss and/or contamination

hybr i dlozla;térfanhafmay@érlg@&mro&@&uhmome huBe.i Nsuf fi ci ent
sequs ?51 Iglﬁl?g’lr %?],eﬂontrf or, st raltn Itevel identification.
Two J R SRR PR PR WH 00- 2001
wer e l@@nti fi edLasarltlkdss®bipoly@)aned to A/ New 20

Cal ed%n al 20/ 99NTE' Lr? (ng Clllﬁklgklﬂ%\l/ eaf tral n and

Ilneageldentlflca onw usin nmple 1D
Col | e¢td on Repr é@émaattonﬂefﬁ@t rain ldenti f| cation
Li neage Dat e (ﬁ*raq§4)pn no. of HA gene) 10499

30-Sep-99 A/Charlottesville/10/99 (H3N2) AF297094

A/ Panéhwl/ 2007/ 9F0tald288d 5- Jan- 00 A/ Sydney/ 5/ 97( H3N2)
(AFL80S584) A PapanmlcAR0ZLA0y 30955 bl Jan- 00

Al Fr ance/ 2/ 00( H3 (AY633997) Al Panana/ 2007/ 99 30491

13- JdnFodh ﬁé%%‘g’%ml?fme@g@( HENPMice Folygn fgyersham, Cat #27533501)
A/ Pain am&sﬁf&m 99 the 3066idd AIRA @il to make 60 fg/pl stock.

A/ Podgori ca/ 4011/ 2001( HLIN1) (AJ457863) A/ New

Cal edoni a/ 20/ 99 70246 5-Feb-01

: Nemai’ff‘el A4 irouof e pdl e bii2re 6T ER witiNglytinum Tag DNA polymerase

edeCakd0969934)50833 24- Jan- 02 A/ New

R, Sy o

A/ Panapia/ 2007/ 9%90x EORGRAder7- Mar - 02 A/ New

Yor k/ / 2002( 001104)* A/ Panana/ 2007/ 99
31844}% Nov - Oglg%?’k{el\%\%Y rk/ 41/ 2003( H3N2) (CY000153)*
A Fuj Lah/ 411/ Zomelﬂ}UfBBle Nov- 03 A/ New Yor k/ 18/ 2003

(H3N23 CY00106@ jian/411/2002 51672 1-Dec-03
A New Yor k/ 28/ 200 ( CYO00009) - A/ Fuj i an/ 411/ 2002
43269 1- Dec-03 A/ GIO8F2 068 TASNAT-1'CY000009) *

A/ Fuj i an/ 411/ 20886 1@,;1;@)73 1- Dec- 03 A/ New

Yor k/ 43/ 2003( H3MR) 00 Fu 411/ 2002
62416 16- Dec- 03> %gégg})firﬁ&ﬁ%ﬁcvomoa@*
Al Fuj Dap! 411/ 200RtimS0EgaoliéBec- 03 A/ New

Yor k/ 41/ 2003( H3N2) (CYOOOng])S* Al Fuj i an/ 411/ 2002
48930 12-Jan-04 A Finl and/ 305/ 2003 (H3N2) (DQL67271)
A/ Fuj i an/ 411/ 2002 48934 13-Jan- 04 LA/ New

Yor k/ 34/ 2003( H3N2) (CY0000431) A/ Fu'ian/ 411/ 2002

32323 18-Jan-05 A/ Chej u/ 311/ 2002( H3N2) ( AY589649)
A/ Fu'ian/ 411/ 2002 19 _WO 2006/ 138183 PCT/ US2006/ 022623

PNLVNLNLN™ NN - P —— AN Al A7 1 1SR IS\
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52067 05-Jan-05 A/ New Yor k/ 244/ 2005( H3N2) ( CY002080) *
Al Califomal/7/2004 32329 21-Jan-05 A/ New
woaode/13885 2004( H3N2) ( CY002040) A/ Cal i f or ni a/ 7P20M42006/022623

49365 2¢-gan=05 A New Yor k/ 387/ 2004( H3N2) (CY002048)
AlCalifornial7/2004 49376 1- Feb-05 Al New-

Yor ki®é1/ 2005( F3N2yupeY006076) A/ Cal i f or ni a/ 7/ 2004
49377 02- Feb-05 A/ New Yor k/ 372/ 2004( H3N2 ( CY002224) *
Al Cal i gor ni a/ 7/ 2004 49378 02- Feb-05 A/ New
Run the follping PEREFOSHHE ( H3N2) ( CY002000) A/ Cal i f or ni a/ 7/ 2004
94°C -3 @848 03- Feb- 05 A/ New Yor k/ 359/ 2005( H3N2) ( CY002000)
40 cyeles Y Cal i fOr ni a/ 7/ 2004 52082 05- Feb-05 A/ H3N2 N. D.
32349 14- Feb- 05 A/ New Yor k/ 379/ 2004( H3N2) ( CY002026) *
ORF CAY 1°FBNi a/ 7/ 2004 52087 15- Feb- 05
508 ABehidnd#t3/ 2005( H3N2) ( AB243872) A/ Cal i foni a/ 7/ 2004
7225%‘2%% %Ql 4Feb-05 A/ New Yor k/ 396/ 2005( H3N2) ( CY002072)
\VVCal i tornial7/2004 49417 24-Feb-05 A/ New
72°C—5 mygieR / 373/ 2005( H3N2) ( CY002456) * A/ Cal i forni a/ 7/ 2004
4°C - fore2095 25- Feb- 05 A/ Fi nl and/ 170/ 03( H3N2) ( AY661032)
Al Fuj i an/ 411/ 2002 52096 26- Feb- 05
A Finl and/ 170/ 03( H3N2) ( AY661032) A/ Fuji an/ 411/ 2002
Purified P@@m@cmmécwwwawmlwﬁwe@ﬁ%b%?@B N2) ( CY008059)
Y I/I:éAt dg?sz IMQMPM%%%%?M Pt / 7/ 2004
or a
494@ gaf Nggﬂé‘gﬁiﬂl‘;\‘l@ 6‘rall°f°§‘%}lz'§{dq?‘ﬁé‘ﬁ%§g ( CY002456) *
Al Cal i TobindiDAJA7 ADD0Ue sanfieltd Ghe QAqvisk c@iBngniigqqprifpge fop30-6
Not gy Dlschﬂa%&%&%h @%é%%ﬂ%@: Sluma btk Wasthd daptubd. i ed.

In addition to detec at ho '

cli A cvesh adst Ocs ml iy fifggg) t{berlgﬁ%?%éfll‘l‘&%%nqsu nggl?orl—&gvs'
5 4hi nbibcadipa-tAough andplacHAoQLAGHiS: colyyo fesk ésthe gmejtube.

[ nf[ﬁ e&fi@lﬁ@ ngwm ROEHTRIAL a6, coul d be detected in
cli

data not shown). Thetﬁ)
co- EhfRiee %%fgucmhémfla?flﬁéﬂ S FIFCERTEERS publ i shed
type- Sﬂﬁa@dtéc IDNA F&m(ﬁﬂsaﬁeﬁ EB Btoau Triel, d §.5) of F(piodhe center of the

det ect n i em Irarl%J Ilegt Eln %?Mén' s‘?‘aﬂ?fny pl%mdalntl El%ﬂ &m{ﬁ’u@é O8N for 1 min.

i nflue
Met deMeasqq@D Q@B&%zrqd%etzﬁ)dﬂutﬂﬁ’r%@@ef&/“bim%l " Rapi d
detection of Mycopl asma pneunoni ae in clinical sanples

by real -tine Z
5. oS P A Aot Erpied Ot B0 A Bhac? PapkfpR 7o) andsas
wethtod nilOVix k31l shawpt) to 16y tliestror e, the assay al so
Lects nedrmnla § 1 {1gh1S2(b)and add
58 B St epR e 08 g p el 10 ARE M IRRLAREL o2 «
Vot tortonli Ma,weanhbnl‘sblitnelﬁom@lqwtdl s was verified by
publ i shed species-specific quantitative real-tinme PCR
assays (data not shown) in a subset of 40 of the
MultiplexlGRnj cal sanples (linmited due to the avail able vol une
1. NucleRfAcah@d)- MASTHRPURET DNenpwificatibreitit (Bpicepine GrryMCE010)and
glc},ﬁlal%blo?gki’ﬁg O%DP{‘%%Ngsamﬂ%em bacteria in the nouth

PPET " Tespl So it is not surprising
b) AdREB0 pRESie& Weysis solotomovith ¥ uquumtmﬁﬂchl i ni cal sanpl es.

o) i;}ﬂl\eﬁm%soclféf 19 %meg tv@xtte'x\é@rfﬁﬁlhutéd me PCR data showed
e nost S.” pneunoni ae and N,

d) W@ﬁ?tﬁ@‘}¥q‘&ﬁ§fﬁrr%§é‘m“teﬁn clinical sanples was of |ow
e) Aac?leo WP OR GO0 MR sEHM, fiﬁté)l f%]n.- 1ogaéymdgf tRe ) .
uen ositiype s s es harbored a hi titer o
D %Pr‘iréuﬁ%’ﬁm‘é%g 7#2 %Ip neni ngi tidis (1/ gs (>_105
g Gembnée gpphasi kp ﬁ(edxdtSanlm@@ thep@dh)00 irkeprdppngh mpy wedr
h) Gias clf’?lura %5 EPH 0 i ohRRS DicArding éﬂperﬁzﬁﬁp kRS whsh with 80% alcohol twice.
robab e to virally induced bacteri al

) Bu’ﬁ]@rpFlllf’F Edgseendaps ey feécfe?;(at?\?m tipl ex PCR Protocol
with Primer L and LN - The following is a detail ed
prot ocol of exanple procedures. Preparation work 25
1. Prepare TIM RNA from pSP64pol y(A) - TI M -

MEGASCRI PT(r) SP6 kit (Anbion, Cat # 1330) a)
L| nearl zed 1 g of pSP64poI y(A) TI Mvvlth EcoRl _enzynes

NS A

a

~
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(16-x) | H2O0 20 | Total volunme Incubate the reaction

at 37C for 5 hours. 5 b) Termnate the restriction
wdigsasisy addi ng the fol |l ow ng: 1/ 20t h vol ureT@sS20054022623

EDTA(l A) 1/10th volune of 3 M Na acetate (2 |) 2

s o BT B BB B

Nmﬁomcstmmtrl fugépht 10 top speed. d) Renove the
éﬁgpg Raf AR, re-spin the tube for a few seconds, and
ane the residual ui ry fine- tlpped
5&%? CRAGIGHET MT?@CPWQ@N@% water. e) Place
1¢ e dRNAs Pol yner ase Emzynme M x on ice f) Vortex the 10X

Buf fer andtjpe 4 ribonucleotide solutions 15
?629 CTP, GIP, and UTP) until they are conpletely
NlAﬁ kD on. 17 Once thawed, store the

TohITeREE] eotl oes on |1gg1, but keep the 10X Reaction
Buf f er at ture assenbling the
Incphaies %Sﬁ for; S)HHN‘TS tﬁeélgﬁt RtE f°§ﬁ#?’1natebe m crof uged briefly
bef ore opening to prevent |oss and/or contam nation

A(ag th%ﬁl%lh@iea%%xlm){e & R SR GRily 8F Apdtde:t he rim of the

nbl e the fol 'ow ng transcription
5?(55813%}4"5 Iy oom t effigerature. 16 | Linearlized

p$P64’poI y(A) TIM 16 AuINTPs (ATP, GIP, CTP, UTP-4A

R%% gf OX Reactjjon Buffer 4 | Enzyne Mx 25 40
ot al voI ume I ncubate the reaction at 37C for 6

SHestRcsPt IE) Purify the! MNA product with ProbeQuant TM

ToRDidYeCT O_Cor ummn (AT sham Cat #2/9533501I) 1)
Measure O D. of the recovered RNA and dilute to make
BthF&“PW@%‘B?amS’E)P%m?ﬁ%@bare NACL DNA fragment from
pSPGétp‘mj—y(Oﬁu)mMCl PCR with platinum Tag DNA pol yner ase
(1 nVidy t # 10966-034) 1 | pSP64pol y(A) - NACL
(i ng/stoco% ndém PCR buffer 2 | 50 mM MyCl2 35 1l
10 mintugs 1 SPg (10 M) 5 - ATT TAG GIG ACA CTA
TAG AAT-3' 11 SP6 (10 M 5 -CAG GAA ACA GCT ATG ACC

Pl a i num Taq pol ynerase 21 WO

@B&?‘T@'ﬁig?g%ﬁh/ 006/ 022623 38.51 z 50 | Total
vokurkeactiRyf: t he foll owi ng PCR program 5 94C - 3
m nut®x pck@ugdcl es of. 5ul

50 mM MgCi2 4l

50X dNTPs 2 ul

primer L (100 pM) 1l

5’-CGA TAC GAC GGG CGT ACT AGC G-3°

Primer A mix (1 pM) 2pl

5x Q-solution 5ul

RT template (from step 2) 10 pl

Platinum taq 2l

Nuclease-free water 18 pl

UDG 1l

Total Volume 50 pl
b. Reaction B:

10X PCR buffer S5ul

50 mM MgCI2 4 ul

50X dNTPs 2 ul
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94C - 30 seconds 50C - 30 seconds 72C - 40 seconds
10 72C - 5 mnutes 4C - forever Purified PCR

wonromucssgl Aqui.ck(b PCR purification kit (Q ageaT/uSainc422623

2810?}.‘@%%?%8@&@??250 | of BuffenuyPB to 50 | PCR sanple.
15 b), ] [ ol,utm in a provided 2 ni
col | 6543%%293*@?.%&%’*@?% C(IS}C\)%A, apply the sanple to
t he Oiwgd ek (cdurm and centriZfiige for 30-60 s. d)

Di scaf g-shih@ t hrough. Pl ace the1 Q Aquick col umm back
into_the sane tube. e) To was 1add 0.75 m Buffer PE
to t Ke“GPAKui ck col um and cen?Plfuge for 30-60 s. f)
Di sc&tdoufd tayw- t hr ough and pl acém he Q Aqui ck col umm
back yufedkdifecSaRE tube. 20 g) Geptrifuge the colum for
an additional 1 mn. h) Place Aqui ck colum in a

cl eaPE 5 n m crocentrifuge tube. i) To el ute DNA,

a0d g4l vdgdhd €f EB (10 nM Tri sty pH 8.5) or H2ZO to
the center of the Q Aquick nenbrane, let the colum
stand for 1 mn, and then centrifuge the colum for 1
Run the foffpwing PCR prygraisasure O. D. of the PCR product and dilute
osC—3 difedtBke 60 fg/l stock. 25 3. Make 1 nl of 1 Mpriner
mx A stock by mxing 10 | of 100 M oligos stock
Scyclesof Tapl e 2(a)) and add water to 1 mi. Mx well, then
98%01-130 séconds 001 al i quots. 4. Make 1 ml of 1 Mprinmer mx
5 Jﬁ@é‘coxﬁﬂ m xing 10 I of 100 Moligos stock (Table
ob)z) and add water to 1 mM. Mx well, then split to
736012 @iPuot s. 30 Multiplex PCR 1. Nucleic Acid
35 cycles fiXt racti on- MASTERPURETM DNA purification kit
i , Cat #MC89010). a) Add 100 | of 1X PBS to
9&?Iﬁg§%ﬁ§sal Washes. b) Add 150 12X T & C lysis
64®l-1AmigHeswi th 1 | of proteinase K. 35 c¢) Incubate at
72°C — 5 didgesf Or 15 minutes, vortex every 5 mnutes. d)
4°C—fore| ncubate on ice or 4C for 3- 5 mnutes. e) Add 150 |
XPC solution to the sanple, vortex for 10 seconds. f)
Spin at maxi mum speed for 10 mnutes. g) Transfer the
Amray pregiig6d natant to a fresh 1.5 nl tube, then, add 500 |

Lsapro I ' I ) Spin at maxi mum speed at
T“gIQ'Eﬁ’éC%b}'gﬁbn?%T%'ME%BE“éiﬁgﬂgt he supernatant, then wash
1.0 kb TagliQG-BX BOR% al cohol twice. i) Dry the pellet and

r end (8 | nucl ease f water. 22 WO

OB RIITE T Us2006/ 022638 2. Rever se
TRexersaaringst j on with primer LR nvitrogen Superscri pt
I +do 1§Jevi trogen, Cat. #180891093) NA fromstep 1 8 |
primer LN (40 M 1l 5 5" -CGA TAC GAC GGG CGI' ACT AGC
QECNRRNRN -3 10mMINTPs ¥ TIM (60 fg/l) 1 | NACL

(@9ref(@d hdr) 1111 Total vol unezlp |

X

10X PCR Buffer 10l
Platinum Taq DNA polymerase 1pl
Water 71 ul
Total volume 100 pi
o 94°C 3%
e 30 cycles of 94°C, 30”; 68°C, 30”; 72°C, 40”
o 72°C, 100
7.5 kb Tag IQ-EX PCR
Forward primer (7.5 kb) 3ul
Reverse primer 3l
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10 Incubate at 65C for 5 mnutes, then put on ice for
>1 mnute Add the following reaction mx to the tube

wandonxisgent | y by pipeting: 5X First-Strand batrfuseood/o22623
'-@,fg*'j‘*@ﬁE‘khM DIT 2 1 15 RNase@Jl 1 | SuperScript 11 1|

Total volume 8 | Run the fqll ow ng program on PCR
REHIAECRISEC - 10 i nut es 198 50C - 50 m nutes  85C -
g)XTFGK]Biﬁ’fér@APSMkitI Mul tipleapPCR with prinmer L a.
eactjon A: 25 1 OX PCR buffer 51 50 nM MCl2 4 1
§6§%8Rﬁ‘b “E/a 1 5

s 2| primer L (100 "_OGA TAC GAC GGG
@GH: ACT AGC G-3' 30 Prinmer ehix (1 M 2 1 5x

Ocaoliutian B | (£
O O

RT +t+onnl ot + Fa XN an 1

A~ T OO 1 T CiTpT at .U 51 UIJ L) 1V g'
g?"ﬂtvf’]ﬁ’ﬁi‘?ntaq 2 1 Nucl ease-cllp?%le water 18 gl 35 UDG 1l
Tlot aba°/at ume 50 gl b. Reaction B: | OX PCR buffer 5
p 0] c,[&{/t]3 [ 200 020X dNTPs 2 | 23 WO
2606?02?%{@&5@%;’%1&?6 2006/ 022623 runer .j 1 dO"N 1
| *6568C,-10GA TAC GAC GGG CGT ACT AGC G 3" Priner B mx
(1 M 2.51 5x Qsolution 51 5 RT tenplate 10111

Pl at i t 2 1 Nucl - o 17.5 |..
peiet PEREAST8 Bgr ELEER AS5 ) i B o

94G)- ARd BOONUbEBufEr RByte 1991 BER sample (combine reaction A and B).
b) Place a QIAquick spin colunm in a provided 2 ml collection tube.
¢) To bind DNA, apply the sample to the QIAquick column and centrifuge for 30-60 s.
d) Discard flow-through. Place the QIAquick column back into the same tube.
e) To wash, add 0.75 ml Buffer PE to the QIAquick column and centrifuge for 30-60 s.
f) Discard flow-through and place the QIAquick column back in the same tube.
g) Centrifuge the column for an additional 1 min.
h) Place QIAquick column in a clean 1.5 ml microcentrifuge tube.
i) To elute DNA, add 40 pl Buffer EB (10 mM Tris-Cl, pH 8.5) or H2O to the center of the
QIAquick membrane, let the column stand for 1 min, and then centrifuge the column for 1 min.
i) Measure O.D. of the PCR product.

Fragmentation and Labeling

1.

Set up one tube per sample for fragmentation, add EB buffer to final volume 35 pl for each reaction. Treat

Tag IQ-EX as one sample

Line 1 | Total pg of product to add to an array lapg
Line 2 Number of fragmentation reagent U required to fragment Line 1x0.15=0.21U
DNA
Line3 | Activity of Fragmentation reagent (U/pl) 30/l
Line 4 Volume of Fragmentation reagent required for each Line 2 + line 3=0.07 pl
reaction (ul)
Line 5 Volume of water required for each reaction (pl) 3.3-line 4 =3.23 pl
2. Onice prepare the fragmentation cocktail
10X fragmentation buffer 43l
water 3.23 ul
Fragmentation reagents 0.07 ul
Total volume 7.6 ul

3.

Chilled the fragmentation cocktail on ice, then added 7.6 pl to each DNA prepared from step 1 & 2.

4. Run the following program.
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94C - 30 seconds 15 50C - 90 seconds 72C - 2 mnutes
35 cycles of 94C - 30 seconds 64C - 2 mnutes 20 72C

wo 2e0onissus es 4C - forever Array preparati on TRgT/US2006/022623

) EXRER- 2 -0-kb Tag I1Q EX or 7.5 kb Tag IQEX 25 1.0
kb Tag | Q- EX PCR Forward prinmer (lkb) 3 .tl Reverse
pfi merc3%7  Tag IQEX 51 MCl2 (50 nM 5 1 30 dNTP
(40 Aol | OX PCR Buffer 10 | Plati num Tag DNA

11 Total volune 100 | 35

> Pr%ﬁ’é)ﬁ‘ngbalméﬁmkéaﬂ \8/%1’% ™94C, 30"; 68C, 30"; 72C, 40"

TREyft FX) 7. 5 kb Tag | @ EX PCR Fdtwhrd primer (7.5 kb)

3 1 24 W 2006/ 138183
éﬁ?ﬁé@gﬁg@ Kl gﬁ%’ Tc~=EX' o 5 | dNTP (LA PCR
RAEGOUED| | ox PCR Buffer (LA BéRlkit) 10 | TakaRa

g 5 vater 621 rotal Vol qma 100 1 94C, 3" 30
cy cles of 94C, 30"; 68C,

7' 30" Q 10 P
6. A@UR 4t oﬁhpcl@bgln(g?ac&taﬂeow@aalhﬁ T53Efiops *’fj‘F é%“@é%m@eﬁg{i# B‘Q "rc
7. Rla%fglw“}u{ pg@ahpn kit (Q agen, Cat # 28106) a) Add 500
of Buf PB to 100 gl PCR sanple (conbine reaction
A anél7%). b) Place a Q Aquick spin colum in a
preovpsied’2 m col |l ection tube. c) To bind DNA apply
t he %%nplcg to the Q Aquick colum and centrifuge for
30-60 & 15 d) Discard flowthrough. Place the
Hybridizat@r AQui ck col utm back into the sanme tube. e) To wash,
1. Téddn {ﬂe K}Ebrlﬂﬁkanwvfeﬂet dPksot Gratti e ClliAGutoai tegpdratmm and

2 SRR Bl Rl 080 ) D orar I o Lhrcugh and
1% Tween-20 2ul
1M Tris, pH 7.8 2ul
Water 196 ul
Total volume (per chip) 200 pl

Pre-hybridize the chips with pre-hybridization buffer at 45°C.

4. Assemble the hybridization master mix.

Tag IQ-EX* (fragmented 0.26 ug) 19l
5MTMAC 132 pl
1M Tris, pH 7.8 22 ul
1% Tween-20 2.2l
Herring sperm DNA (10 mg/ml) 2.2pl
Acetylated BSA 2.2l
Control oligo B2 3.4
Water 13.9 ul
Final volume (per chip) 160 ul

* Use the following calculation to determine how much fragmented Tag IQ-EX for hybridization master .

mix.
e  Purified PCR product conc. (e.g. 100 ng/ul) x 35 pl=3500 ng
e Final volume after fragmentation and labeling is 60 pl
e Final conc. of fragmented Tag IQ-EX = 58.3 ng/pl
e  You will need 260 /58.3 =4.4658.3ul
5. Add 160 pl to 60 pl labeled samples. Run the following program.
e 95°C,5
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g) Centrifuge the colum for an additional 1 mn. h)
Place Q Aquick colum in a clean 1.5 m

wonersnsgissri fuge tube. 20 i) To elute DNA, addPe®/ub2006/022623
Blﬁ’ﬁgsrch (10 MM Tri sd, pH 8.5) or HO to the center

of the nd for 1
IR R e
7. Hybkdisuweni@t B.45%Wf 60rbe. PCR product. Fragnentation and

g 1. Setup one tube per sanple for
Washing ar bl tation, add EB buffer to final volume 35I| for
L. Pr@é’@%"*}é’é‘ﬂ’t“f%ﬁ &Breat 25 Tag | Q EX as one sanpl e Line
wdhBRotal g of product to add to an array 1.4 g Line 2
2(%%%(2]5; gf 0f rlggr_nsgt gtli (L)Jn Bﬁ&gﬁg&)n}}l required to fragnent
= Ine 3 Activity of
10k Bgee?(t at i on reagent (U 1) 3lw| Line 4 Volunme of

Wtragrrent ation reagent requireghofy@r each Line 2 _ line
3= 0.07 | reaction (1) line 5 Volune of water

Fmeeqmougmdozmnﬁm@ltdsto@é@mpmt(opfpt@apsrmei ne 4 = 3.23 |
Wh ice prepare the fragment ation cocktail 1 OX
ragrrentatlon buffer 4.3 | 3.23 1 30
206 8§ Fent ati on reagents 0. 07 uf Hi’{)t volune 7.6 | 3.
10t degdo t he fragnentati on cockiadi| on ice, then added
7.6 | to each DNA prepared fr tep 1 & 2. 4. Run
Welke fol |l owi ng program 25 WO g%)] / 138183
Fﬁ"érh&r&ﬁééia’@%ﬁ%&ﬂ@%ﬁ’d stor&i&ﬁapedlﬁroomé’e@apehﬁ&ed 5. Prepare the

| abel i ng cockt ai reaction) 5 Tdt buffer (5X) 12
2. PrepargRafE éf"ﬂnﬁ"lw(ﬁa%glﬁ ng reagent (5 mV) 2 | TdT )
2((>8§HHEI) 3.4 1 Total 17.4 | 6360add 17.4 | of the
ﬁ.beé%g cocktail to one eachgf; reactions and control
aGWent ed PCR product. 10 7. un the fol | ow ng
S@mggﬂa:nwlatetBB@ 30 95C, 5' 304lC, hold Hybridization
1. Turn on the hybridizatigp,oven set at 45C, warm
e chips to roomtenperature. 2. Prepare the
D(I)wefﬁlhybrl di zation solution. 1%%een-20 21 1 MTris,

6%1}(1 Wellénd qg/‘{aélt(ﬁtlwo ’A:lﬂq otyofj604b.’l (slt Oh A sféﬁﬁb?: me (per chip)

3. Pppae W@Pd}’cﬁplzfmnl(%?h 0813? f er at 45CIOS4WI f’%ssenbl e the
S Bepdi zati on master mix. 180 pl
1% Tween-20 6ul
50 mg/m! acetylated BSA 25 ul
10 mg/ml Normal goat IgG 6l
0.5 mg/ml biotinylated antibody 3.6l
DI water 3794 nl
Final volume 600 pi

4. Run wash protocol-DNAARRAY WS4,

Unlike traditional methods, the optimized RPM v.1 assay may not only identify pathogens, but may also
provide sequence information, allowing a large number of pathogens to be detected and phylogenetically categorized
in the same assay. The sequence information demonstrated the capability of RPM v.1 for identifying a broad range
of variants (e.g. HAdVs) which is a powerful tool for genetic variation analysis of the circulating and emerging
viruses (i.e. influenza). This is also useful in tracking the movement of known variants. This utility was clearly
demonstrated in the Influenza A positive clinical samples showing the lineages change from A/ A/Panama/2007/99-
like strains (prior 2003 influenza season) to A/Fujian/411/2002-like strain in 2003-2004 influenza season, then to
AJCalifornia/7/2004-like strains in 2004-2005 influenza season. Only one M gene (H1N1) sequence, which is
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15

Tag 1 Q EX* (fragmented 0.26 g) 1.9 1 5 MTMAC 132 1

25 1 MTris, pH7.8 2.2 1 1% Tween-20 2.2 | Herring
woeperosns&sA (10 ng/m) 2.2 | Acetyl ated BSA 2. BC/US2006/022623
relatively eﬁsza%éaqtno B9 BR vBusds, vasIed\da e RP3.. 19 But thd W géde ProSbq rwwe still able to

detect homﬂ%ﬁeo@sr rﬁ%‘ﬂ’é o%dégwxr% %\%ty?uqfs eall%x!%% gogrecf.gl\ﬁler 1%_ @l( a"’éieqb)' Phls M%ene ProSeq
would theotwyidaily dlowalttpcmnn ofgmt agiyer typqﬁf Xnﬂueqzlu*fuiuf fOéﬂlﬂqﬂ@quﬁ% HA@pd NA sequences
Werenotulg@{;}&h 100 ng/1) x 35 1= 3500 ng 35 Fi nal

e a¥ ter

G gpngsi BB e et et RSt foRihy dhaofecfhly, me
ability to rd3@etoRflex dofiﬁ'edﬁons wﬂthdlﬁ&@ss&lf se@sﬁwm,qu_@@sepsntvgy g gimiilar to all 26 targeted
pathogens é@%%ﬁgl 8%&&8 entfRE LohthS: 1§ Sl QWD EhaPER g!s@ym this as&9 Platférm showed

PCT/ US2006/ 0 el
comparablpfessFySTTIATS A1 BT PERCT TR THGTNHFHS HRACPEED (ot e soppors
the feasibillty Bf’ 11516%/@‘1&%]’1‘@ R.1 8¥stém af a dikfynbytic cholzte c:émekymiegﬁy M}Zght@ypﬂ. g@;a]?gelevant

i SAVifds inical’ ¢ JthB btk &bdtes we
adenovirus '&B%]m%uenw ‘i‘] g trglggg g%«%@hﬁgurg’d) i do s hitgth t 11

1
10% Tween-20 1 n
with conveptghqnelrdetgdion w¢thofl® Fi | ter through a 0.2 mfilter and

stored capped at r oom tenperature. Wash B 20X SSPE 30
rgbﬁlo%sg)::{{n;lyln%oglﬁca%o an| varuétlmgg Stthe g%&:ntrﬂl e&t?)n Elle (Igssgf)le mfgﬁﬂ{g&e above

er an or room t er.at ure.
teachings. 2t is fBprefomtaebeSafRRtogd @Ptﬁhes?bl%ﬂd |H€Y?P“(”éla@’ﬂ’e ERFsyd OZIE?W§§P3E as specifically
described. 31@19 réferenl}e/fb-gi\ﬁﬁ?éibh%ﬁ)cs thane sing@ &, 18/ ubihg BESTiYds 84, etn,BTke, 50 “daid” is not
é vvatler 766 | Mx well and divide to
COHS““edTS\AB“%gﬂﬁﬁ ’l“%t‘tg’f eéﬁ‘é“i“ (stain 1 & stain 3) 3. Prepare
Anti body solution (each chip) 20X SSPE 180 | 25 1%

Tween-20 6 | 50 ng/m acetylated BSA 25 1 10 ng/m
Nor mal goat 119G 6 |
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0.5 ng/m biotinylated antibody 3.6 | DI water 379.4
| 30 Final volune 600 pl 4. Run wash

wonoicncsiss DNAARRAY WS4. Unli ke traditional nethotdas200he22623
optim zed RPMv. 1 assay agymot only identify
pat hogens, but may al so provide sequence information,

What is clageflésii ng a | arge nunber of pathogens to be detected

1.

10.

and phylogenetlcally categorized 35 in the sane

eao o sglsequence i nformati on denonstrated the
iTPEV'®f RPMv.1 for identifying a broad, range of
prv‘adinaafﬁféog(cel sepople-$RePeRgd ahFAERiESneT E@W@F‘P‘Wn 561 a?“i’f%‘om a

gene&hﬁﬁMﬁgaaﬁhmaxanalyS|s of the circul ating and

dﬁglé fogile s?rﬁpl%/ 3 é%é%of(PtCﬁ gn%r\s? éo%se nnz %% ‘tcﬁ%g%?\%ouhv%ﬁ%g%%deﬁned set of
Thi spatiogdng;t y was clearly denonstrated in the
I nf| Hﬁ&l&ﬁh&prmﬁshﬁcﬁu@m@a@t BhdGRime SRR €:8h fRYNG t he
l( :O?Ieg g%b %p es‘l feir@r ?OES&%% gg‘;ﬁ? 1/s %cgc%omaogousl tlo l&l@ DﬁtA of anysof the
A Fuj i an/ gidefi00& of patbegens erdg any bavk2@08DNA duith¢ fPlaend a
ﬁx‘Tth' }a likefs @1 DhARPAubdet? thS hicRid1Sids fhat
004 dbgﬂﬁn?kﬁgﬁggééggggngﬂtnly %ne M gene (HL1N1)
sequéﬁ@@on%ﬁﬂl& BUPS 27 WD 2006/ 138183
PCT/ WUs2€06é &a26@:3ion sfal ladst ane byme oriBgolyedragrhaigreasiif igjat more than
A viruses,, Was,iif ed on the RPMv.1. But the M gene
ProSeq was sth able to detect honol ogous regions of
di sparate subtypes, allow ng correct differentiation
Th AR oA@im 1, WHeSinMeGBREntRiDIE Ehch Pt il tHe Peigmertsk Ctakn ryaction is no

all ow detectio f any other type of influenza virus
f or ﬁﬁFg ng%P]BoﬁMc HA and NA sequences were not

tiled on the array. 5 This study denonstrates that
TB L SneAYBaSM N reforh i bquentct &ldcaniscehicbizeabTaensddd WHMD NO.1).
specificity, the %I|Ity to resol ve conpl ex

co infections without a |oss of sensitivity, and the
TEER&hddio¥¢idi 1] Whefeinthd tail sefudnca lis) CGAT ACHAGSGEEGTHET AGCESNNNNNNN
and g&fﬁ}d9b bi owarfare agents. In contrast to both

cult re-an CR assays, this assay pl atform showed
conparabl e detection sensitivity and specificity for
TROLEJIRE MaiAN Jrudriitf &dr@ﬂglag A virus (Table 7). The data

ports t he, f system
ST e BRI FOB bty By QBRI FRRRPRFS ERE ) pe
clinically relevant 10 adenOV|rus and |nfluenza A
TY’ML: ﬁlytﬁodsotf Elﬁhl%swllleﬁ:u{jther &ifital Qéﬁﬂ)%%'&)x‘i’lﬂfs%@nasgi Wa@l‘l Q @Jroat swab, sputum, blood,
Cl mens, a manner that correl ates wel th
convéﬁﬂﬁ@ﬁ@@”ﬁ@?@k??@ﬁ met hods. CbV|oust, nany
nodi fications and variations of the present invention
'ﬁ% ﬁo ?Hbl in light of the above teachings. It is
EF81oY €*1°6” be understood that the claimed invention
may beepngotclidetsampl &opwias erganfahands specifically 15
describigghench it if £ Bin®ME6us kOMCHRA 67 & BERD t)ﬁ:hd dﬁgatn@xﬁ
S|ngular e.g., using the articles "a," "an," "the,’
or "said" is not construed as l[imting the elenent to
Tha ehethbd uibia 7, wRBein V@ @O06MIE8HB88 PCT/ US2006/ 022623
CLAIM5 What is clainmed is: 1. A nmethod conpri sing:
provi ding a biol ogi cal sanple suspected of contai ning
Baaeded ofgleie by baraigae e reaipley PrPBisa 5
predefi ned set of pathogens; addlng to the sanple a

N L

prinmers include at |east one priner pair for each
pat hogen; wherein the prinmers conprise a tail sequence
that is not honol ogous to the DNA of any of the 10
predefined set of pathogens®or to any background DNA
in the sanple; and perform ng a polynerase chain
reaction on the sanple to anplify a subset of the

nucl eic acids that correspond to the genes; wherein
the concentratlon of at Ieast one primer in the

o T

A NN
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15 2. The nmethod of claim 1, wherein the concentration
of each priner in the polynerase chain reaction is no

wonoe/Bsas..about. 100 nM 3. The net hod of cl ai FCT/US2006/022623

Wisdegiod ot | yhirein e pranlified pusleiC@ATACRACGRBERT ALITAGBE200 nucleotides
( SEQ zln@a&@aeléeofmﬂr-e thhhgooatdaddeef claim 1, wherein the
tail sequence is CGATACGACGGGCGTACTAGCGNNNNNNNNN  ( SEQ
ID NO 2). 20 5. The nethod of claim1, further
d bampathod ofrdpim éxthermmtthertagl stquenca tedhices the fakiateh of prirhar-dimers.
clinical sanple to produce the biological sanple. 6.
The nethod of claim5, wherein the clinical sanple
s psthpd efslaim 1y yheapin the BER primersinclude atderati50 didfprantamimerd| ood,
or an an environnental sanple. 7. The nethod of claim
2 ein the clinical sanple froman organi sm
'gﬁawggyg%%gbﬁence that is not honol ogous to the DNA of
t he syetsinaddiegf the thealisy RERwprawers an@perfGimangrietphiyerade cipdirarkattion are each

7, wher ei NpettfieeSriAhirAY draliiT B he thloghl adyRY; hod  Of

claim.1, . wherein the thogens are respiratory
pat h ovéléehelsn%%fem’ﬁ% Q%‘?%‘“%fs iysef; i e3ch afjgrat 81dn” t he
pat hogere theraiqueiy ke rcprobipd afia e RSR edactbhsdt hr eat agent s.
29 WD 2006/138183_, _..v PCT/US2006/ 022623 "11
Tlieifetfidd df'c~l h f ; | 6rein the anplified
Ths @etbpdof seinys orthe porepgisiag: sequence of | ess than 200
dOllI@dlti&g)ﬂhd:: deple aaradma%ﬁﬁﬂ blﬁ‘(?)ﬁiﬁngkf l}hﬁﬂil"t}eqf hﬁbiﬁl: a\%ﬁ QﬁQlue_ncestthﬁt are
nucl e e of .claim.l, wherein e
taL|‘gg1%%%@3*%g&a%igﬂQEQQg%?ﬁgﬁ?%ﬁg%$*ﬁ%ﬁ r-di mers.
2lgwing fhepapplifipdgcleis acids g hybridize yheomplementaenuflGRaqitsi mer s
include at least 50 different prinmers. 5 14. The

thod of claiml1l, wherein adding the plurality PCR
%? oot gl lge‘%ﬂ‘%ﬁ%m{’lﬁ@m&&i APRHEF apids 2 fAMAS e Acmerdn
are each perforned on a plurality of aliquots of the
Hi ' : : ' i ff.ere ur al.i PCR
e Pl i3 i A e Al LR e Y e ot
al i quat & herarlfisApickicgeids and free isferonRingle arsteptish 9olym@plius of the
The neittrpckitoh ofxhei pafebt mitehpkdber conpri si ng: contacting
the sanple to a mcroarray conprising a plurality of
nucl eic acid sequences that are conplenentary to at
Tihe methoded plpipnd ffurther qopperisingpl i fi ed nucl ei ¢ aci ds; and
dafed t@yVivRIgh dntpBficd Adidid 40@5’ arf Hﬁ)ki@ik&l 1&hé Qﬁpkﬁerp*}bﬁulclgfc 28ast ©
conpl ementary nucleic acids. 16. The method of clalm
15, wherein the conplenentary nucleic acids are from
TR&methas! o Paimmd B, SurthdSeotbirisinghe nmet hod of cl ai m 15, wherein
1&eﬁﬁ‘ylﬁgﬂp£)a%&%tb§s¥:y OMJh%}nglit?eﬁ lnl%%&:'cl ani%s! alfleg RteSed S fect .
mat ch probes to at | east™ one of ‘the anpfl i ed nucl eic
acids and three different single nucleotide
ThehythadopLiaifaITs, whkreln R ideGERh@h ishRsH tjoR Parh r&a&hiRer f ect
mat ch probe. 18. The nethod of claim 15, further
conprising: detecting which anplified nucleic acids
The wethadief ¢ldin & avherein the édeatifivpioe isbadedonysequenting lofth@tplified nud€lc acids.
19. The nethod of claim 18, further conprising:
identif¥ing t he pat hogen based on which anplified
Thi /BRI R ds vhrret dieideptifisefion gludey e strpimtofi el psfoeert ai m
19, wherein the identification is based upon pattern
recognition. 21. The nethod of claim 19, wherein the
identification is based on sequencing of the anplified
nucl eic acids. 22. The nethod of claim 18, wherein
the identification includes the strain of the
pat hogen. 30
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