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(N dVe D an{5882 quat ed_ |RG est ed 189 HAJV and
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Fr o i re }BNA submit]ANMESor ni cr qaAByY-based WY detection in a

bl i pBiashaeishi on.  ExanpBastedal cells STERNE CRP N.D.
B. pertussis DNA NHRC 100
C. pneumoniae DNA ABi 10*
Influenza A-HIN1 Viral particles PR/8/34 ABi 100
Influenza A-H3N2 RNA ADL 100
Influenza A-H5N1 RNA AFIOH 10*
Influenza B Viral particles B/Lee/40 ABi 1000
F. tularensis DNA SCHU4 ATCC 1000
F. tularensis Bacterial cells SCHU4 CRP N.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 0CA43 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 AFTP 100
S. pyogenes DNA Rosenbach ATCC 1000
S. pyogenes Bacterial cells NHRC N.D.
Variola Major Virus” lasmids 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

10 '
Note: @: plaque purified; *: the lowest detection limit tested; *: target genes were constructed and cloned into
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f or mpise lﬂéqﬁ(hditcﬁﬁclapﬁdﬂa&f%ﬁ KﬁR RGLbIRA %%e&ﬁa, @R). PPtk RRA floh pbfsap AiﬁAﬁm@nd of
S us 1N | everse [ SCI’I I on a
L 1 B et e nosiaed g k! s e o Ry ok BeBORSGRIN © o

200 GMgBMIEEEﬁiuhBKﬁ OGhtHE2 S8n, TXI).,60 & eaeh' oi[NAg Cand TIM whid Asetd lad intiedna1 BéxtrBls foil CTP,

dGTP TP %&llﬂ per IN, 200 U of
Super%%p“#’?lfééﬁ%nw g el\éfr JI%%%CB;TE%SQIID%QM rebsrérﬁad, CA), 60 fg each of

two internal controls (NAC1L and TIM, and 5-8 gl of extracted clinical
speci nen or Iaboratory control . RegghpioRs were carrl ed out in a Pelti er

I PTC24 h, |
Ring the el eBrFifhide e?@@&’%mh@ o o ine s e oo By et P
pri mesmgionsyimphifiqdprimeri desigh au@mﬁnﬁzemonmﬁeEMgemu@@RtsSBE@ﬂ@JgMB éwappinpbriesn  Pri ner

Ri&n:e e ﬁiﬁbﬁ%? for e ang‘.Jz\Qelg %E}ﬁedsduﬁg ens&lg)zl}qt?g&%ﬂ ﬁfngth%éggé%a K%&%W CG_'?_‘CT

CT ANdgViesds W%ﬂ%@%ﬁ&g@%ﬂt tnntﬁf ?PP#%NI}A@"R?) ol aenlé/ sefficiepiiytogiiows  ceA TAC
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35  designed to ensure good amplification efficiency for multiplex PCR. All primers were designed to have a similar

wr

annealing temperature, and checked to ensure uniqueness using a full search of the GenBank database with the
BLAST program for known sequences. All primers were checked for potential hybridization to other primers to
reduce the potential of primer-dimer formation. In addition, we adapted a method developed by Shuber et al., “A
simplified procedure for developing multiplex PCRs” Genome Res., 5, 488-493 (1995) and Brownie et al., “The
40  elimination of primer-dimer accumulation in PCR” Nucleic Acids Res., 25, 3235-3241 (1997) to further suppress
primer-dimer formation by adding a linker sequence of 22 bp (primer L) to the 5’-end of primers used in this study.

Reverse transcription (RT) reactions were performed in 20 pl volumes containing 50 mM Tris-HCI (pH 8.3), 75 mM
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FLUAHA3- F6 GAA ATG ACA ACA 5 Influenza A 873 bp FLluAHA3-R7 CGA TAC GAC GGG
COT ACT AGC GGG TTT OTC 6 henmggul tinin ATT GGG AAT GCT CGA TAC GAC OGG COT
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C ELEETERIP BPHOAGC GCT CTG GCA matrix 891 bp FLuAMA-RS CTC CTT CCG TAG 14
F1uBHA- F5 CGA TAC GAC GGG COT ACT AGC GGG GAG GTC 15 AAT GIG ACT GOT

| nf lﬁ%é@?”@&%%%%%mué - %%%A;T hemaggul ti ni ncg%S by

F1uBHA- R C TTT 16 CGA TAC CT AGC GGI GAA
F1uBNA- F4 17 [TTC TGC AAC AAA Influenza B 899 bp SEf HidonACT AGC
GCC ARPEEHTE neur ami ni das SSWERFRAR- RS GGA TGC CAT 2 Gége GGG COT
ACT=ASC-GcA—HIC-AC . 0 GAA—CATF G4 ; 2 by
CGA TREHEAE? G 20&‘3 :1uBNA-}§% AGCéS'T CCT AG 20
|r—\.\/ A= g\ o - |C rax \éx T l_- %W (J IAC-I_
AdenBMAHASRD éiEGA$4mT her on Ads
hexeomr=—R2—FATA A % CHATAC—CACEEOEOAET—ASC—OFFAT—EAS Ads
) E‘f AGC GACT i‘g‘c ;
f i beFuAHA3E6 cﬁf IﬁﬁT gr& enovi rus L?(?S i Ber t A¢ GAC GGG cOor
ACT—ACC GG TE T el e Ear el 1T 68 rrerdic ['C_TAD Ay 3 883R TAC GAC
OGG BeAHAERT AG-GE%: GRS &TA 25 Ade ~ Arus 5 808/ by MTC TTC CA¢ CTC C 8
CGA TAC GAC GGG CGT ACT AGC GGC CAT TCC
FluAHAS-F2 ACA ACA TAC ACC 7 Influenza A 736 b
FIuAHAS-R2 CGA TAC GAC GGG CGT ACT AGC GAG CTA CCA 8 hemaggultinin P
B TGA TTG CCA GTG
CGA TAC GAC GGG CGT ACT AGC GAC GTT GTT
FIuANAL-FS GCT GGA AAG GAC 9 Influenza A 1000 b
FIANALR6 | CGA TAC GAC GGG CGT ACT AGC GAA ACT TCC 10 neuraminidase P
GCT GTA CCC TGA
CGA TAC GAC GGG CGT ACT AGC GGG AAA TAT
FuANA2-F6 GCC CCA BAC TAG C 1 Influenza A 10296
FIUANA2-R6 CGA TAC GAC GGG CGT ACT AGC GAT GCA GCT 12 neuraminidase P
TTT GCC TTC AAC
CGA TAC GAC GGG CGT ACT AGC GTT CTA ACC
FIuAMA-F4 | 06 are ean ace 13 Influenza A 891 bp
CGA TAC GAC GGG CGT ACT AGC GCT CTG GCA matrix
FAMA-RS | oro opr coe TaG 14
CGA TAC GAC GGG CGT ACT AGC GGG GAG GTC
FluBHA-FS AAT GTG ACT GGT 15 Influenza B 898 b
FuBHA.Rs | CGA TAC GAC GGG CGT ACT AGC GGG GCA ATT 16 hemaggultinin P
TCC TAT GGC TTT
CGA TAC GAC GGG CGT ACT AGC GGT GAA CCG
FuBNA-F4 TTC TGC AAC AAA 17 Influenza B 899b
FIuBNA.R3 | CGA TAC GAC GGG CGT ACT AGC GCC AAT CTT 18 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 411bp
CGA TAC GAC GGG CGT ACT AGC GAA GCA CAG matrix
FluBMA-R2 AGC GTT CCT AG 20
CGA TAC GAC GGG CGT ACT AGC GCT GTG GAC
AdS5 hexon-F2 CGT GAG GAT ACT 21 Adenovirus 5 1768t
AdS hexon-R2 | CGR TAC GAC GGG CGT ACT AGC GTT GGC GGG 22 hexon P
TAT AGG GTA GAG C
CGA TAC GAC GGG CGT ACT AGC GTT ATT CAG
AdS fiber-F2 | v oac cTe oTT @ 23 | Adenovirus 5 2046
AdSfiber-R2 | CGR TAC GAC GGG CGT ACT AGC GGG TGG CAG 24 fiber P
cr- GTT GAAR TAC TAG
CGA TAC GAC GGG CGT ACT AGC GGG CTG ATA Adenovirus 5
AdSEIAF3 | y0e ppe cac cTc C 2 ElA 808 bp




WD 2006/ 138183 PCTI US2006/ 022623 Ad5E1A- R3 CGA TAC GAC GGG CGTI ACT AGC OCT
CTC ACG 26 GCA ACT GGI' TTA A CGA TAC GAC GGG CGT ACT AGC GGA CAG GAC Ado

hexon- F3
CAT hexo

b

G TAC 27 Adenovirus 4 CGA TAC GAC GGG COT ACT AGC GGG CAA
do hexon-R3 TGG CAT AGA GGA AG 28 CARCTRS200M022633G CGT ACT

AGC GGG TGG AGT Ado fiber-F2 29 GAT GGC TTC G Adenovirus 4 CGA TAC GAC GGG

CTC C 30 CGA

R3CHICGT TCC

FAE-GAC GGG
GG CAT 36 CGA

CCILACTACC GAG TC CAT fiber 1245 hn AdA fiber- R2 CIA TCC TA

TAC GeRGAEs (EPRATHE ﬂ& W%’PCWCABC&T: CEF RG€1| 336 GTA AAT GGC|TAA

Ad erevH--ts—4- \G—-ClI—T

El A- Rl bORGFAC %fgﬂﬁ” TAC "c?&cs‘&;é’*%éﬁ% ~Tz7Aq ACC Adz
hexef—F2—33—A AC—-Agenayi-rHs CoA—TACHGAG Cgit‘?i‘“%h

TGG Axidhexon3 1 G& E@ EMGRC%G%W'I% 3h oeAl T GAG CGT ACT AGC
GTC—:FAG_%A et X 3 G AT GAA-CATOAAACEHATe P YHHsS?

CGT AGTSRGE2 QLo o be?fé‘§mcqeid??@ber - RL2AGT TG, 00T,
TACGAC—CEGAGEAG: 2 =y A G AGIA8bmovi r us
7 CGAd4iter-RAQ C@QGI-@EA,QCEE-CA@C GCA GGA oG B R 7 B63bp| Adz El A-

B2 GAG GIA GIT

GAATTC %5 ? Uleta TTAG BAC (@ag dév remlacetedetT el PO UI“J AAA TLL 59 TCG TTG
ACA BREEA-T hodnnamer Atbarahl M R2 OGA TAC GAC GGG BT AQiefoué¥ ¢ CAC, TGT 40
TIM RO 0L | GarCike GAG QBGACTRIEE FEORAG WCoTraal | PLbr i mes i n i m X B
use 5 tji plcexcdP@Re SR Or gani sm Anplicon  Pfi name Sequgnce (5'-
| N%Z‘Pg n- ica TR \dheiNide? cEYSACT AT GES XOGI gll: GC GAC AGH AAT TGG CTC
Peacaéad lcgexml CGA TAC GAC GGG CGT Al XdetATupAT G fh-li?b
hema l.ut i [#&n-cGASQAQJQACFGGG CEHRCR2ACICEET GEC TIGE 4P nekerari nildase IfDI Vil
688 AGACACESGTERE ACT AGC GIC GAG GIT 41 ar i nfluenza {3 GCC AGG ATA
TAG Q J;lgggp_ggl WRGAN TR GA(??GQQ"'pCG'-F’IAVI'IAqC £T¢ TR CUGA Té}g: CAC GGG CGIf ACT AGC GGG
ACT_ATG 44 nei#ATnEMR GAELAR A Adenovirus 7 688 bp
Ad7fberR1 | CGA TAC GAC GGG CGT ACT AGC GGG ATA GGC | . fiber
10er- AGT TGT GCT GGG CAT
CGA TAC GAC GGG CGT ACT AGC GTG AGT GCC
Ad7 E1A-F2 AGC GAG AAG AG 37 Adenovirus 7 186 b
AdTELAR2 | CGR TAC GAC GGG CGT ACT AGC GCA GGA GGT | o ElA P
B GAG GTA GTT GAA TC
CGA TAC GAC GGG CGT ACT AGC GTC AAAR TCC
A tha TIM-F2 TCG TTG ACA GAC 39 A. thaliana 503 b
Atha TIM.R2 | CGA TAC GAC GGG CGT ACT AGC GTG CAC TGT | ,o TIM P
a 1M TGC CTC CAT TGA
Table 2(b): List of PCR primers in primer mix B used for multiplex PCR
SEQ . .
Primer name Sequence (5’ 3°) D Organism Amphcon
No gene §1Z¢
CGA TAC GAC GGG CGT ACT AGC GAC AGG AAT )
PIVIHN-F2  \0as ot aca TAT @ 41 1;;‘;:;““;:2:;_1 382 h
PIVIHNR2 |CGA TAC GAC GGG CGT ACT AGC GAC ATG ATC 2 neumg’fini e P
- TCC TGT TGT CGT a
CGA TAC GAC GGG CGT ACT AGC GIC GAG GTT .
PIV III HN-F2 GCC AGG ATA TAG G 43 I;aramﬂ}letlilz-a3 .
PIVIIENERs |CGA TAC GAC GGG CGT ACT AGC GGG ACT ATG 44 emage .“.;’"' P
- AGA TGC CTG ATT GC neuramimaase
CGA TAC GAC GGG CGT ACT AGC GCA ACT ATT
PIV IT 5ND-F2 AGC AGT CAC ACT CG 45 Pa_\sx:ainﬂu?zal 180
PIVII SND- |CGA TAC GAC GGG CGT ACT AGC GAA GIT GGC 16 noncoding P
R2 ATT GTG TTC AGT G region
HRhino 5’'ND- |CGA TAC GAC GGG CGT ACT AGC GTC ATC CAG 47 | Ruinovi
F2 ACT GTC AAA GG 5,‘“0""‘; 89 23
HRhino 5'ND- |CGA TAC GAC GGG CGT ACT AGC GAA ACA GGA 48 noncoaing P
R2 AAC ACG GAC. ACC region
CGA TAC GAC GGG CGT ACT AGC GCT CTA TCA
RSVLpolF2 | 10p cag aTC TCA aC 49 RSV*.A 1881
CGA TAC GAC GGG CGT ACT AGC GCA TGA GTC L-polymerase P
RSVLpol-R2  |76a cr@ @TT TaC 30




AGA TGC CTG ATT GC PI'V

Par ai nfl uenza

1]
1 AGC AGT

SND- F2

CGA TAC GAC GGG CGI' ACT AGC GCA ACT ATT 45

CAC ACT CG 5' noncoding 180 bp Ply 111

SND- CGA TAC

GA\CGGG%(@%%GAA GIT GGC R2 ATT GIG TTC AGIT G 46 region H N no 5 ND
CGA TAC ACT AGC GTC ATC CAG 47 Rhinovirus 8SCT/ES2006822633C AAA GG
HRhi no5" ND- CGA TAC GAC GGG CGT ACT AGC GAA ACA GGA 5~noncodi ng 423bp R2
AAC—ACGGAEL GAG CHACCECT—CTATGARSY
LpOlRSWBMIQNTCQgG GT V* - f RSE\;- E \?K bGN TAC @&W"@GG CGT ACT AGC
GCA - SThda BREYAIRT 66 Cab BoBPAGH GAARICK 1G7cST T TCC 9 Wom2e06/ 138189
PCTIg4S2006/ 02 MTTBM MINGE2 CGA TAC GAC GGG PT| AercleosapSidAAA GAT 51
RSVF - A oG TUICGRATE C AR CAEEd VA AVNEGCCER:. FAE &BC TG A‘ﬁjﬁ ‘SC JAC CCA GIG
maj o VEIE5H? | R AT CRRARGGA TTA GC 52 nucl eocaps| d°RSVB 2 c%&rﬁc GAC
ecee Rﬁfﬁm@&c /AC CEACEB ARB\VAGBCCCECAAKE CAA AEC A xl'dGA CGT
ACT (YRATCAC IBEAOBTR4E bp  RSVB MN-R2_TAA| T1G 6K fé‘iﬁé” C b4
nucl.g 1S 3[94\ TNC@A@@'C@CTAEP AGEC TCCCTICT NV CGF 2 -C GIT CIT
CAG : GS A M(est NHE @irpsTIT %
CandpiiclyV Cf m A&G@SAG@GEEAGTWC EEA RFRG\EAC CET e PREC C AGC
WV _E-E2_GAT | o M orus 107 by —CGALTAC GACGG
AGC YEQCERGT C[R7ET 2@ g EER AT ACTIGRECSREC Wh/NS - GAC GGG CGT
ACT -ASC—Goc-TF A ARA: B S Tgf‘ PG e rus gﬁ% TRVNST bpR2 CGA
TAC WBACEGEG O AGE: GRS 6 0 NS T TGA| TTG € c0r 0n229€ MG
CGA-TAC—GACS =T omayrTusTE2—TGT GCT
229ENNUBBF2 C (a1 629 Bri¥ipecOOA TRE A&A%%&G?A ACT| AGT x;gstgqgv%c 62
menbTane R Ol e Gak 56dIcEe G0AaY Boa GIORRCAS|CCA TAC GAG GGG d&ibeacT
AGC XY N&F82 Ghdesb 3T€orqanesd kus MG F2 GAC GIT TAG GTA? Or43 676 bp | cor onOC43
CGA cbAR226F M GAZerCrilc ARt &6 cetaicT TAzdAdExr Mraberne Eﬁ CCorofmhiruéT AA 64
gl yampr ot ei n | ®mebT F2TCB& RAC GAC GGG CGT ACT AGC GAA28AG 65 F?ng',;I'C ATG
ACG dard0229E M @CBFDMRAESAC GGG CGT ACT AGC GCT CGG CAC 62 membrane P
R2 GGC AAC TGT C glycoprotein
coronQC43 CGA TAC GAC GGG CGT ACT AGC GAT GTG GAT 63 Coronavirus
MG-F2 GAC GTT TAG GTA 0C43 676 bp
coronOC43 CGA TAC GAC GGG CGT ACT AGC GGG TTG ATG 64 Membrane
MG-R2 GCA GTC GGT AA glycoprotein
SpuclytAF2 |COA TAC GAC GGG CGT ACT AGC GAA GAR GAG 6
P TTC ATG ACG GAC S. pneumoniae 148 b
SomoIvtA.R2 |CGA TAC GAC GGG CGT ACT AGC GTG GIT GTT 66 Autolysin P
pre IytA- TGG TTG GTT ATT CG
SomoolvFa |CGA TAC GAC GGG CGT ACT AGC GCC GAT GAC e
poe piy TTA TAG TAT TGA S. pneumoniae 129b
S Iv-R2 CGA TAC GAC GGG CGT ACT AGC GAT AAT CTT 68 pneumolysin P
poe ply GAT GCC ACT TAG C
Mpne CytP1- |CGA TAC GAC GGG CGT ACT AGC GGT TCT TCA 65 | 3. oneamoniae
F2 GGC TCA GGT CAA TC c';r’a e PI | 390
M pne CytP1- |CGA TAC GAC GGG CGT ACT AGC GAC AGC GGT - rotein P
R2 ATG TAC TGG TCA TA
N a7 S0 T CBC 000 OO AT A OTG OOR KR | 71| . i |
Nmen ciAR2 |COR TAC GAC GGG CGT ACT AGC GAC ATC ACC I tran.:alo’::l ‘;2 i 95 bp
GCG ACG CAG CAA port protein
N men crag-F2 giz,; glég gig gGG CGT ACT AGC GGA TTIC CGC 73 N. meningitidis
Nwen craeR2 | CG® TAC GAC GGG CGT ACT AGC GCG CCC ATG 74 " ef“.lar oty y 318 bp
men crag TAT TTA GAG AAC CG protein, crg
B per PTXP-F2 ggg’ gg’g gg’;’: iGG CGT ACT AGC GCe GGC GTC 75 B. pertussis
CGA TAC GAC GGG CGT ACT AGC GCA GCC ACG pertussis toxin_| 361 bp
B per PTXP-R2 TCA GCC AGC C 76 | promoter region
BperptiSI-F3 |G oo SPC Soe COT ACT AGC GGR GCG RAT 77 | B. pertussis
CGA TAC GAC GGG CGT ACT AGC GGG GCC AGG pertussis toxin S1| 337 bp
B per ptxS1-R3 TCT AGA ACG AAT 78 subunit
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CGA TAC GAC GGG CGT ACT AGC GTG GIT GTT Autolysin 148 bp S pne |ytA R TGG
TTG GIT ATT CO 66 CGA TAC GAC GGG CGT ACT AGC GCC GAT GAC S pne ply-F2 67

TTA TAG
pneunol ysi

o gaeys

pneunoni ae CGA TAC GAC GGG CGI ACT AGC GAT AAT CTT

S pne ply-R2 GAT GCC ACT TAG C 68 MnEESR0f022€3A TAC GAC
GGG CGT ACT AGC GGI' TCT TCA F2 GGC TCA GGT CAATC 69 M pneurmnlae M pne

Cyt P—CGATA Sradhestn 90—bp—R2—ATG
I I IJ‘-’ \J Ul.l
TAC fiisvVDaK2 T, GACTEGE cﬂ‘fnﬂ GC GTG GGA
ATA TG u-\; GGG C&gﬂ l6d® ATC
ACC CppoyDH&2 | TR G ACG CAG CAA B2 {ransBoFiy rotein N
men Trag-F£2 %AIM \eg@ RS P o e ke @@ ATiC CEC GA Li,k, AT G /o N
nem(FugﬁefROHTFé XA ZAE FAGEGG CGT ACT AGC GCG ccc AT8 r¢ f"tsf'y“ 318 N
men “CTag- K2 TRiGAT TAc GAG &Ai-CBt ALY AUcOGEA METCIGA BI D el TACPGAC
06 R BB R A G G0 O B, pertussis  GIG G ’}AJ’%VQFE“ﬁ Sisi s toxin
361 (9% v??‘[ll_gr EERXPARLBAC(HECA AGT GAT XHBGCRGRCGACGITTAGC GCCCprdikontdeN GCC AGC C
76 pr I ECAPOACBMSTPTIE1- F3 CCGA TAC GAC GGG CGT ACT A@or @@k AT ATC
TGG (% %%7 CB. B¢ |AACSEEC CEN ARARGACRGBEACGET ACT £C Go®"daEe AGG pert ussi s
t oxi_n_ Sl G AFRGETXTAC R TCT AGA ACG AAT 78 subunilt proteind22006/ 138183
PCT/ 4153 435172 P 3TN€:d€‘S49<Fﬂz CEELACT ARSCGRES BB VBT ACT3ACE Glgofais TAC 79 C.
: G
pne = B0 TAC-GAC ehisT AGTI GC OTT
TGC FyhcspeBirar 11#"‘ Agﬁﬁ@ KBR300 AASF A G| ASE GA 8ftop Btej n VD4 C
rnabD 9 T QA 1/ e AL
ACG G w20 nﬁq@j@@%@?‘%ﬁﬁﬁﬁ TCI BNA| g M,E?%é&zogcbpn c
pne TPoB 2 Cldeihic (Gl i&F CBF 23 RYGRGRTAGE T £ 0e VDo TAS @AC GoG
CGT SNOTmAfRe GMarAGbr GEL 88r @c pneuroniae pue TCT|C8Y TGg4pRl.of) Out er CGA
TAC GAC GGG O el 7ide 688 A A [Hed TBRemanceadd Dp LLD Yidnest2| OCG ATA
CoT SmyeemB-By ﬁpDTﬁﬁlmeV@ZA 1SpyospeB- F2 CGA TAC GAC3BGE @gff obgeln AGC GCC TTA
CAA B85 S. pyoggnes % T% CCA é%c AkiliandeC AT HICG AGA
PN om0 emB3RZL @Cﬁ%ﬁs G% ﬂ"&c{;A 86 9ex Ot omethyldse S p mef - F2
CGA TAC GAC & T TAT ACA 87 S. pyogenes (ermB)
S pyo ermTR- CGA TAC GAC GGG CGT ACT AGC GCT TGT GGA o1
F2 T GAG TCA ACG G S. pyogenes 233 b
S pyo ermTR- CGA TAC GAC GGG CGT ACT AGC GAG GTA GCT 92 erm(TR) P
R2 ATA TTT CGC TTG AC
BatrpoBF2 |Gon DhC SAC 99 CGT RCT AGC GGR GCG TCT 93 | B.anthracis
BantmpoB.R2 |CCP TAC GAC GGG CGT ACT AGC GCA TTG GTT o1 RJZ’: tz‘fi’;’f’: i‘;"e 291 bp
TCG CTG TTT TGA
CGA TAC GAC GGG CGT ACT AGC GTG GAA GAC
B ant pag-F2 95 B. anthracis
TGA GGG TGG ATA C Drotective 486 bp
BantpagR2 |CCA TAC GAC GGG CGT ACT AGC GAA TAA TCC 96 antigen
CTC TGT TGA CGA A
B ant capB-F2 ggﬁ gi]i gﬁﬁ gig SGT ACT AGC GAG GAG CRA 97 B. anthracis
BamtcpBR2 |COA TAC GAC GGG CGT ACT AGC GCT ARG TTC o8 ngg;ﬂ;;i;’;’c 311 bp
) CAA TAC TCT TGC
VMVHA-F3 ggﬁ: ?Gf‘ gﬁ.‘g ggg gg: ACT AGC GEC CGG TAC 99 Variola Major
VMVHAR3 |CGA TAC GAC GGG CGT ACT AGC GCA TCA TTG 100 hanZ;;;mbz 439 bp
GCG GTT GAT TTA
CGA TAC GAC GGG CGT ACT AGC GGG GAA CAT Variola Major
VMVermB-F3 |36 orr coa ar 101 Virus
cytokine 257 bp
CGA TAC GAC GGG CGT ACT AGC GTT CCA CAT
VMVermB-R3 | iy a1 e GAA A 102 n: (‘j‘gj}’i;’:‘;
CGA TAC GAC GGG CGT ACT AGC GCC TTA TCC
EVLGV-F3 GAC TCG CAA TGT 103 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 bp
LVGPC-RA ggfr\ g};g céig gig gGT ACT AGC GTG TTG TTC 106 GPC gene
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Py ATA TGG GCA GGG macrolide-efflux CGA TAC GAC GGG COT ACT AGC GIC GTA AGC
determ nant 381 by S pyc nef-R2 TGI' TCT TCT GGI' AC 88 m A, nmeJE) CGA TAC

GAC GG 1 GIC ATT OCT S. pyogenes S pyo ernB-F2 TGA TGA AAC TGA T
89 ey -l ; T AG:GAC GGG CGT ACT _AGC OTT GGA TATPEEYP206MR2623244 bp S
PY O el 5z & BIXC GECTCHGALD A®St A GTh AGANB b Bl RasisCEA TAC GAC
GGG (OTACRCT T TWCEATED? AAT GAG TCA ACG G 9 PYQ9&pes 243313 S
pyo FQQ@';&_@C&%A@@E (%@ Q@FAQWGE«C%'W GrA r eil2 |ATA TTT CGC
TTG-AC-Bant =‘H A\ AG HEC—TFO6 TGA

93 B.mlEsgAFAC]

B ant

cf‘ﬁeécﬁé?CA??F R TEA 1

. QA haot o

CGT FAZFopAER2 G

% C;w%%%b“ﬁ%”%ﬂ

LrGosDTT ol ymarase 291 bp
- FRUMERSTACIAe GGG
ntlig aces TAC GAC GGG

ALT DL
COT—ACT—AECE

ant iYgeepevBFant

xea D&AF 3T@%TT£\C COr A

gga” G’PlAb¥EAd¢°éhéjlfGA1?'A§]'L ay’
C GGG ACO

P—CTC—TGT

CACG 97 B4

AT PHd GAE @R O6T WEE Aaelaé%)dzeé\(elm/-\& ocT

PAGEYPRIES

LA OGAA 96

GAGYOER#ISTGA GAA TTA

388 bp

poI ﬂ@@’le@@arﬂ'gms&ﬂr hpa ¢ ant capB- R2 CAA TAC TCT| T&E p8 6%8% cdpsul e
Ii% & TACGREISEICARETAGE &8aCACRGARAC P9 Valtol aMaj or [TTA TGI ATG
TGCAPF‘TC TWCCcGAC &C6 08T ACT AGC GCA TCA TTG M r

OTT JGAT

Var i a;ébu or

1E0ANEATRGHE LEGGN E6T GCA AMRCETBACATBEECGT
GTYMRS GEB-A<3 ACG CTT CCA GAT Virus

1 39 Yhpestis VIVWHA: GCG
AGC GFG W\%&lOl

CQEITAC GAC GGG

CGI ACT AGC

ortT A%A@NES c

nodifier B Q

VACHKTAtE CRE TBaGy CCN/RE rAfS- FER TFY GBRT
TTERT EBEE AREG COT ACT ACGC GCC TTA T

G150
B\

CAA AlzRAERRE &

LV@%@CWSWY EEVIRF AN S

cw*rmc §6% CEGARCT RSCAE Es 88T A
SiREN 104 CGA TAC GAC GGG C

GTI AC

A A 102 response
/| G fhaliapg 3
CTi16GC GCX@r

WHpp TCG

G TGA L gene
T AGC OIT GOI TGC
TAA GT Lassa Virus 302 by LVGPC-R4 CGA TAC GAC GGG COT

ACT
PCTI

ACC GIG TTG TTC 106 GPCgene TTT GIG CAG GAG A 11 WO 2006/ 138183

ronsi < A et e it i el St M R WAl g

t ul ar ensi
13- PERaeastiogs. Brjmer mix A contained 19 primer pairs and amplifies 18 gene targets from 3 different influenza A

5

10

15

20

25

viruses, 1 influenza B virus, 3 serotypes of HAdVs, and one internal control (TIM). Primer mix B contains 38 primer
pairs and amplifies the remaining 37 gene targets and the other internal control (NAC1). PCR reactions were
performed in 50 ul volumes containing 20 mM Tris-HCl (pH 8.4), 50 mM KCl, 2 mM MgCl,, 400 uM each of
dATP, dCTP, dGTP, dUTP, 1 U of Uracil-DNA glycosylase, heat-labile (USB, Carlsbad, CA), 2 pM of primer L, 40
oM each of primers from mix A or 50 nM each of primers from mix B, 10 U of Platinum Taq DNA polymerase
(Invitrogen Life Technologies, Carlsbad, CA), and 10 pl of RT product. The amplification reaction was carried out
in Peltier Thermal Cycler- PTC240 DNA Engine Tetrad 2 (MJ Research Inc., Reno, NV) with initial incubation at
25°C for 10 min., preliminary denaturation 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

Microarfay 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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Quantification of pathogens — The specificity of this assay was confirmed using various prototype
strains and clinical samples. The results showed no discemible interference between targets. The analytical
sensitivity of the RPM v.1 assay was then evaluated using serial ten-fold dilutions of the nucleic acid terﬁplates of
the prototype strains, Table 1 shows the lowest dilution for each pathogen to which that pathogen was detectable.

35  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

40  has been reproduced with this protocol. The sequences generated from 17 different serotypes of human adenovirus
(HAAV) revealed that this assay could differentiate various ARI-associated HAV strains and proved that this assay
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Microbiol. Methods, 41, 45-51 (2000); Corless et al., “Simultaneous detection of Neisseria meningitidis,
Haemophilus influenzae, and Streptococcus pneumoniae in suspected cases of meningitis and septicemia using real-

25  time PCR” J. Clin. Microbiol., 39, 1553-1558 (2001); Mélling et al., “Direct and rapid identification and
genogrouping of meningococci and porA amplification by LightCycler PCR” J. Clin. Microbiol., 40, 4531-4535
(2002); Vabret et al., “Direct diagnosis of human respiratory coronaviruses 229E and OC43 by the polymerase chain
reaction” J. Virol. Methods, 97, 59-66 (2001)).
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20 that, in addition to accurately identifying single pathogenic species, one of the salient benefits of using the RPM v.1
assay for pathogen detection is the ability to detect co-infections. In this study, the ability of the RPM v.1 assay to

identify multiple pathogens simultaneously was further assessed by the preparation of various combinations of
pathogen templates (Table 5 and 6). Serial dilutions of the template were used to evaluate the detection sensitivity
and specificity for multiple pathogens. Nucleic acid templates containing 10%-10° genome copies per reaction of each

25  pathogen, HAdV4, S. pyogenes, M. pneumoniae, and Y. pestis were mixed together and tested with RPM v.1 arrays.

' These results demonstrated that this assay allows reproducible sequence-based identification of all 4 pathogens even
at the lowest concentration of 10° genomic copies per target per reaction (Table 5). The fact that there was no
discernible interference in this complex mix further supported the robustness of the nucleotide base calling capability
of the RA and the attendant identification algorithms, even in complex mixtures.

30 To further evaluate the effectiveness of this approach for multiple pathogen detection in a complex
mixture, 3-7 cultured organisms were spiked at different titers [10%-10° (cfu or pfir)/mL] into pooled nasal wash
collected from volunteers, and 150 pL of the prepared samples were used for testing. Initial results revealed that this
approach allowed unambiguous detection of 7 pathogens, HAdV-4, HAdV-7, B. anthracis, Influenza A-HIN],
Parainfluenza virus 1, RSV-A, M. pneumoniae, and S. pyogenes simultaneously at the lowest titer-100 cfu (pfu)/mL

35  (Table 6). Further assessment with a different set of 7 pathogens showed that the RPM v.1 assay could
simultaneously detect 6 of them. Among these, HAdV4, B. anthracis, Influenza A-HIN1, RSV-A, and M.
pneumoniae 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

40  detected when purified nucleic acid tc;.mplates 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. pneumoniae
at 100 cfu (pfu)/mL, with less sensitivity for S. pyogenes (1000 cfu/mL) but not Y. pestis. When testing three
pathogens simultaneously, in this case B. anthracis, Influenza A-HIN1, and HCoV-229E or RSV-A, the assay

45  detected all three pathogens at titers as low as 100 cfir (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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mgamsm;mnesmke*%,inﬁEN ﬁt%s[l@' $5(ch1m pfu)/m.] into
pool ed nasal wash T " " "
Titer BA HIN1 RSV-A
10° + + +
10* + + +
10° + + +
10* + + +
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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coll ected fromvolunteers, and 150 L of the prepared sanples were used for
testing. Initial results revealed that this approach allowed unanbi guous
detection of 7 pat hogens HAdV-4, HAdV-7, B. anthracis, Influenza A-HLNL,
Par ai af4 6138183l 4 R -A, M pneunoni ae, and S. ﬁ'é%?O(éﬁ{WZ?aneousl y
at t fapy te(tﬂpwrwawed F RFOSPRAEED %nﬁﬂle IpOSpertiYs diggRppes oﬁ&%ﬁ‘mf cagsingdRdnent with a

di f f er@e spsdhend) fcoliéctBiriag® rﬁsmslhmm@ ekcmiaafireseuh@g WBMR, Wereais8dxy céngpae the utility

i mul ly.d t f t t
S T ROSRASt kSS) Gt ek P pAB R S i tin PP RS RAm
ti t el01) Gdhsigéd of thpatswebylin viahtchnport py@g&w@lsclmdlydmmteﬂdesatat@maeseSmnh_ﬁ (Tabl e
63 . XrereQﬁ‘o%én'r g&ﬁl&'h&n Ek%tthal?ﬁadqg{egﬁésﬁ% ﬁl\’ﬂh\ﬁ& u&ﬂ&zﬂ}uqbﬁ‘sﬁig QPNERRII@BEIRS. Thi's

was attributed to an | nadequaci es of eic acid extraction protocol
for §Bods el eyitury andis BER)at NEHRQ OGS, Wegeublr%d (m@ephg@%ﬂpéw%wﬁ@éra@@ figmthpest i s
coul dsstueated Qlirital reotde)chnd\ddetio fabiNival Iasdemuckwramr;e(mﬂ) fbﬂtﬂM au &snﬂgzenhecmt@add (Tabl es

1 an d )imeng(%}’erefcclilr{dacrt"e% O gl deBerxrl?%n't i'atontesna.ngRBe sa l]é tlde es were revealeHMo ?ftc fured

organlsns on ens sted usi nucl ei ¢
acid IQS@W@P@ ﬁn(liiabl’@ HST}ICHZW- tvmfuthe REM V.4 rr’ethOQSh@Veﬂ @du¢ctien %ﬁﬁmmmfti“f%ltﬂndtah e assay

q@ul @peelﬁafqu WithYes Hs% ﬁmaéaﬁmﬁaﬁtsm an BEMERNhB&me b 29 T ). @f U) / L,
| ess sensitivi for enes élOOO cfu/m) but not Y. Eestls V\hen

test F‘ﬁ‘FQm’FH% BpRPM A H&‘@‘é‘ﬂ%gegﬁl ’E" & Geth 977 Frqeitiqly.doran oyeral] agracmentof A
| nf | (eabied). Bpdd fisther canﬁpknkdﬁm‘f/&xam varresREWithcultik @ndiCRayietdbds, detdaathededal | t hr ee

at hg [ :
Pn di C&?p@?&?lﬁﬁemc El(ﬁl% "%K%B'as e S‘Em%% el&e&n E:{llltéll%an é{gtg sag ﬁ%@é g)rr@f ndéul-r(}%Ee te‘E g‘%ﬁ ng and
t ypi B§Mpalrtiadbestersensitivtyandspeadificy thascultyre v PR a3 might bp expeqind|sines mylecparnmpthods]1 6 t WO
2906@e/ &ﬁﬁﬁﬁéorg) Cetdit S HAD N, ?aﬁg ;‘équehﬁﬁﬁfiﬂatnhﬁfof théRPMI $ 8 ﬂﬁthbd‘]gryw&ba ﬁl@ﬁb@-l C ity for

(e ey 2n bk FBbAAL I Clee oS e S g S BEB-BEMSbens vt n

t he diapuektizita @mectlpidentifychilinigally @slevant iflameaed viows stains inhuecultured pheient @eotfm:nsrul tiple
pat hogens. 5 Table 5: Simultaneous detection of multiple nucleic acid
terrpl a’i‘a%ﬁ 7bE'vaBEtMJ Xftﬂe RI@{}I??(FA%Q% irfenzd Evils aﬁﬂeéaﬁ@e chfrof defecifontn clrLQal-" T+
39 + + + Note: Sanpl esamﬁgs generated by m xing purified nucleic
acid terrpl at es in TE buffer to create 106 genone copies/ul stock sol ution.
Starting fromthis concen{rati Q@enotithsf Ol d [Seri ahflvdizh &t i ons in TE buffer were
prepared. 10 Tabl e 6: Si miPcRheoud PAR? ect ijanineé + mildultpke pat hogens by RPM
v.1l Titer HAdV-4 geAb.MR HIBB RSV- A2HADV-7(BpV1 18+ + + + + + 10 + + + +
+ 4+ + 10 + + + RPMw1+ 10 + + +]66+ + +|6niter HAAV-4 GAS MP HINL RSV-A BA
YP 10 + + + + + Senmsitivit) +]+ + + 9% - 10 4 + + +8F%+ - 10 + + + + + + -
Titer HAAV-4 GAS SpRifikRy 10+ + + 97%0 + + 4 - 10 6% + - 1 + - +

Clinical 97 % 92 %

agreement

0o

l
®CAP-certified PCR; *One of the CAP-certified PCR negative samples was cultured for influenza A virus, RPM v.1
showed HAdV-4 and influenza A co-infection, the other negative sample was confirmed to have low titer HAdV-4;
25  *3 influenza A culture positive samples could not be detected by quantitative real-time PCR as well, indicated that
templates were degraded.

Table 8: Comparison of the RPM v.1 for influenza A virus positive and negative control detection in 40 clinical
samples with culture and real-time PCR assays.

30
Influenza A Influenza A
Culture + Culture - PCR + PCR -

RPMv.l + 22 1 21 2
RPMv.1 - 3* 14 2 15
Sensitivity 88 % 91 %
Specificity 93 % 88 %
Clinical 90 % 90 %
agreement
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Titer BA HINIL HCoV-229E 10 + + + 10 + + + 10 + + + 10" + + + Titer BA
HIN1 RSV-A 10 + + + 10 + + + 10 + + + 10 + + + 15 Note: Sanples were
gener at ed m xing culture sanples with pool ed nasal vvashes collected from
nor nal %ﬂf’b’é _"Eﬂ(‘l erate 105 cfu(pfu)/nil. St artil 42242

concent i’bé‘tq Epmpagge %F"EI'QF fogthodfp ‘Eﬂ“{”@h \Xﬂsg E%YB FPeppsEsgontol AdssiR I E) | ect ed
from normal vol unt eers waSRi5HEPpiea g eRme BER 8§ uti on, 150 M of sanpl es
were used for the RPM v.1 process. BAf enzaa}gthram S (Sterne) H1N1-

i nfluenza A-HIN1, HCoV229E- Human|eQfanavi piig, 229 HAAV 20 Human
adenovirus, GAS- S. pyo T rgl—kg\’iu 2o U\,uubuS) MP- M pneunoni ae,

Pl V1. parainfluenza vi rUSschr; RSV L eSpTTatyry syncytial virus, YP- Y. pesos.
+: detected, -: not deter< is,.. ” alplc 163 t of clinical speci mens -

ga(‘)gg; 13:;(;;23;18:_} I ézggg;)r acng.g fre \,apwl =t T of RPMv.1 assay d'17 WO
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wth ART, were used to conpare the utility of the m croarray-based
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det e(n,ﬂmm SERSPTSWeLe Obeatlycaoﬁan@EwMlel Hpelikg lipeagy nmeowwmmﬁvm ingpdidt to the

i ni tiak M@M@M 1 206206ke SRinQY SO AGL BEITE Re Rhin BeVénl Alleqs 7) . For
adenovirus, the RPM detection sensitivity was 97%wth 97% specificity,

£3r DuegeRA/HN2 sé’@ﬁﬂ%‘é’ﬁ]éeﬁied B72007800> intugpa seasop. Thigs samples et ddentifisddsar i son of t he
RPM W/Hjidn@$ L2003 ikl strdinsOntilt the &st&hdwe&’ﬁﬁamtdamdma-lﬂchmcﬂ&taad sﬂb@ﬁmﬁn m&l&rmar abl e

det e%] g?agrg)sea Eoﬂect{d*ﬁ sgls?i%enocf:&gw o&lgbeﬁlclleap I‘ erslilzglﬁ‘sjllq i$ was %u to (Tabl e

s pec por @mlnﬁcatlmd/enhybmm@f tafReIR respltingrip wbnfficisnt seq@p@e ué@nsqomfm stm;ll lcyelu | ar
m%'t hQestifilatiod TR0 BARGELA/HYN RBleS@NGiel in'2000t A6 wirdiidriFi&s as BIBLIyIQAMAN&ING
pa i Yp of the RPMv.1 nethod provided higher specificity than PCR
‘g’)“ 2 s data further strongly dermonstrated the ability of the
m croarray based diagnostic to correctly identify clinically relevant
i nfluenza A virus dbledOrigfhienzastrindng liveagd ijsatificaion vanpeRiiMehs. Tabl e 7:
Eval uati on of the RPMv.1 for Adenovirus, influenza A virus and negative

0

cont PEMPlIRt edtGodertioh g RCPFF%%PPU"CQ%IQWBﬁ@EOD Adenovif dirsagenf | uenza A PCR + PCR-

Cul twre =+ CulltDafes  polfccessimnopobldgene) o pOM, 1 - 11 A6 6 54 Sepsitivity 97

0% 8710499 Spnecilfi0Sep-92 a7 Akmdottgsville/10/99 (HIN2) (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(HINL1) (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-JTan-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

19



Cinical 97 %92 % agreenent CAP-certified PCR, *One of the CAP-certified

PCR negative sanples was cultured for influenza A virus, RPMv.| i showed
HAdV-4 a i nf | uenza A co-infection, the other negative sanple was confirnmed
t cave PR AR 3 f: 5 25 03 |nfl uenza A culture no‘%‘?ip 0640238205 coul d
not _$32%et ect|de PR3RIE) Qaliforniafl/2084 od t hat

tenpﬁ%iﬁ&as wel » hA/Gapfornia/ {2004 | nfl uenza A
vi r uf206bsi t i yd@SdeadSnegAriNe s 4 @/ GalliforyliatZ43004 samples with
cul 32389 and rj@iflant®Spe mveﬂéqldi DOOA(WNB)‘(CHBQ%@)A A Qaliforniad /2004 Ol t ure +

Cul t£8369 - PCR22-TROR - | RPfaw/Yqrk/3872004GH3NT) (CY0Q04) v | A/Califormfaf7/20045  Sensitivity
88% 498764 Spadifeb-63 t v | dBNow Bk/461/209S(HENSHICYPHT 60 0 Amm@smoo‘m WD

200649838183 BOIF D 3 4 2 ) t hod

f or _f938 uenzd OAFe-G5ys | AW Yark3 5 0 ifornia/7/2084 |

cli np28a8 sanpl0dFebdst h | Ad¥dw Yqrki3s9 Y00 afiforfa/l/200¢ e + Culture -
PCR+52082 2 P(RS-Feb-053 | ANt j vity 84% Specificity™NP. % dinical 85 %

agr edd¥¢ht 5 THi#-Fe@Sudy Addewsk/3 7212604 (H3NG) (€XPRPO2A)T t v Adfalifomiiad7/2086ay to j dentify
t he _§30Bt ype qfl5{FEe0S nfl IAici/A43/2003(B3N2) 6AA24387)ack geAéCaliforidizidges wi t hin

i nf | 6298%¥ a st r{dbieb-05Thil &/New ¥orkiaR6i2605(HBNS) (CYPAT2) f o) A/CefiforriadZ200€pi deni ol ogy
si ncé94dnht i geni2d-Feldfs f 1| ANew Yak/3i32PRS(HN) (Y09MIQT || i Calitomiad’/2004 uses escape

f r ord308funol d@s-Fei-05pr ¢ AdRinlend/1AUPCHEEN2A Y061892)ous nAtARufitn/4162¢08sur es and
vacchfad i on. |R6EELEN s | AFikenddd03HINI) (AY661832)and neéuvEwian/l42002( NA) sequences
genef@Ped f r qr28-Feb-BPM| W Qanterbery6pR0G(HENSI CY 008039 owip A/ Catibagad7/2084nges occuri ng
f r on#M299- 20028 Fki-Bu g ) AdNdw Ykl 82/200S(HIN2NE YORABI) & T@’Cahfosea/tmo{l nfl uenza

A H3M3Z| | ni_qail-Mapef i yeviNewcidrk/37312005 (HEN2DICYDER424) 0 3 | 200:iformid/1/208hza seasons
wer e494dent i f i|od-Mes05 belAdiIN2ng t o t he A/ Pananma/ 2007TMD- i ke |ineage, while 9
i nfluenza A/H3N2 sanples collected in 2003-2004 influenza season were

cl ealpiy: *GM%?#WQ’SQEJQHWQ igsptifigfli an/ 411/ 2002- 1 i ke |ineage nucl eoti de
substitutions in th gene. The shift froman A/ Fujian/411/2002-1i ke
strain to Ateddifiesdp F?t%fmgeffns}ez’etbw%e ipiead spples, VaRAUBearitestiqns sl 23 BAQYs

I ;if | m/aﬂﬂaza%( H&NZ{AslalmAT Progened, hﬂdﬁfﬁehzamvﬁﬁMp%ﬂ&zaenﬁmwmact&Hﬁamﬁal Thr ee
sanp d a l.an/ rest
shovae oﬁgkga’éaﬁ ? or hﬁacn%kg’g}erff%@ r‘eégr%d%%% pm]% ?}{PE ?ﬂ eaﬁc { %s (Eﬁn gene.
Two StahpR@sd detsétiop endesinudtanepys gubtive differentiatisn of @@e@emm@hbwreﬁém B@ﬁ’tfu Firadd as

i nfl wemss 189, TINA2 (2Dbd)SHM@R e bS], t“ﬁap1dQﬁQ£no§GHM}'chﬁl£sﬁzh bAmeRAY iPd1indd Bintpfl zat i on
of targets, resulti rl»? In |12§uff|ﬂf seq ence information for tral n | evel

i denPY Frdge POR /- Mg oroh Metha uhprese weiicdCRagmen (3915 0L G27PPt wer e
1 @ e ntHofvh)eFlirthamark, aleabsgy slel dateael S pneMdNawin 289 afhl. edaingiadidio | @9 of tHextihieal 10:

I nfl 9&%&9 'I‘ﬁet prrt%én@e anletizrpo%%g,%n& lq%};ulngujza%% Qe%%hséyr}qblﬁfelxlsye'ciesl-speciﬁc quantitative

real-time PCR assays (data not shown) in a subset of 40 of the clinical samples (limited due to the available volume

of samples). It is well known that S. pneumoniae, and N. meningitidis are commensal bacteria in the mouth and
upper respiratory system, so it is not surprising that these were commonly found in clinical samples. However,

15  quantitative real-time PCR data showed that while most of the S. pneumoniae and N. meningitidis present in clinical
samples was of low titer (<10° genome copies/pl), 32% of the influenza-positive samples harbored a high titer of S.
pneumoniae (7/25) or N. meningitidis (1/25) (=10° genome copies/uL) (data not shown). The high titer bacteria
present in these clinical samples is probably due to virally induced bacterial superinfection.

20 Example 11

Multiplex PCR Protocol with Primer L aﬁd LN — The following is a detailed protocol of example
. procedures.
Preparation work
25 1. Prepare TIM RNA from pSP64poly(A)-TIM-- MEGASCRIPT® SP6 kit (Ambion, Cat # 1330)
a) Linearized 1 pg of pSP64poly(A)-TIM with EcoRI enzymes
x pl pSP64poly(A)-TIM
2ul 10x EcoRI buffer
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Sanmple ID Collection Representative Strain lIdentification Lineage Date
(Accession no, of HA gene) 10499 30-Sep-99 A/Charlottesville/10/99 (H3N2)
(AF297094) A/ Pananma/ 2007/99 41394 5-Jan-00 A/'S dne /5/97 N2 AF180584)

Al Panane¥VoC0/13818310552 ﬁ Jan-00 A/ France/ 2/ N2 ( AY632CFS2006/02363%wa/ 2007/ 99
30491 13-Jan- 00kA New York¢RIQVEBL G9¢ RQPOIFICY006163) A/ Panama/ 2007/ 99 39002
12-Jan-01 A/ Pogimg‘; 'leca/ 404142001 HIN1 (AJ457863) A/ New Cal edoni a/ 20/ 99 70246
5- Feb-01 A/ Madri 082/ 2001 1N1 (AJ457886)* A/ New Cal edoni a/20/99 50833

24- Jan- 02 A/ New Mor KbhlOn2©02 N2 CY000113 A/ Panama/ 2007/99 61596 2- Feb-02
ABuenos Aires/ 722/0 : ) ma/ 2007/ 99 20694 7-Mar-02 A/ New
Yor k/ 101/ 2002 3N2 C\%&%@éﬁ@%ﬁgﬁfﬁﬁg%%% 99 31844 12- Nov-03 A/ New
Yér k/ 41/ 2003 B3 Nprogeateryesiipion digeptby pdding the followinr 70793 21- Nov- 03 A/ New

Yor k/ 18/ 2003 H3NZ)th feR DO EbTA(FM) | an/ 411/ 2002 51672 1-Dec- 03 A/ New

Yor| ¢/ 28/ 2003 N2 (CYQ00009) A/Fu'ian/411/2002 43269 1-Dec-03 A/ New

Yor k/ 28/ 2003 H3MOteyabimrdd MNagestie @4h/ 411/ 2002 51673 1- Dec-03 A/ New

Yor k/ 43/ 2003( Hsmu&yg%ﬁgkfo&&/ Fu'ian/ 411/ 2002 62416 16-Dec-03 A/ New

Yor | d51/ 2003 N2 CY001064gj* u'ian/411/2002 90781 17-Dec-03 A/ New

Yor k/ 41/ 2003 Rz Moyiehang shil atx2< fyr gl ming Fhes pilst thefaNys fpr § Hmiy dnp rajgrocentrifuge at

AOFi nl and/ 305/ 2G&3pddd. (D 167271) A/ Fu'ian/411/2002 48934 13-Jan-04 A/ New

Yor k/ 34/ 2003 3 - 1an-05 .. .
N Ghe- 717 9111 Toosmaie AU o ot AR i g, dieciogt B Kb Byqpuins

PCT/ US2006/ 0226 28ry {iB@tpd pipet. Resvsros! in ) MOTREUEEEOTOE N2 ( CY003648)

A Cal i f omi a/ 7,200 AIRNR padmdae ERGmALMEMYSQr | t/ 378/ 2005 N2 ( CY002016)

A Cal i fornial 71 2000 - 52067 08 Jan 05 Al New Yor k/ 244/ 2005 3N2 CY002080 *
Al Cal i f oni a/ 702008 B HXResotion Hytfepand e gmhonyclcogidessigiiong 04 N2) ( CY002040)

AbCal i f or ni a/ gy 2A0F, CTROBE9 ad VTR puntilifeyAve Nerapletely /s@Bh2004 N2 ( CY002048)

Al Cal i fomi a/ 7{,2004 76 1: Feh- 4 5 Y006076)

N Cal | o ) 7Po0B8e wikrehd St Baldsd il QL0 8 1 e bR plRlaE S ),

A Cal i f ori a/ 7/ 20@uerajg@migleameriisg 08 reagiaaw Yor k/ 359/ 2005( H3142) CY002000

Al Cal 1 om a/ 7200 cas 303410 b8 oY o5k 8694100 B0 (2R,

Al Cal i fomia/ 7 a% 52082 og- Feb- 05 A/ H3N2 N Fg 2349 14- Feb- 05 A/ New

Yor k/ 379/ 2004 i ¢ presgyt popndherig of 5 BB, 52087 15- Feb- 05

ADAI chi / 143/ 2§)05AshiBNR tRBIHSBIE Favdériptdr rbeotinina 62 @derati2089 16- Feb- 05 A/ New

Yor k/ 396/ 2005 CY0020 ik o al-7{,2004 49417 24- Feb- 05 A/ New

Yor k/ 373/ 2005 “IE CY0024 %‘ie*’%ﬂﬁp%@é / 2004 52095 25- Feb- 05

A/ Fi nl and/ 170/ 08pIN2 ( AY6GUBSATPAFFRICTRNITEAWRGD2 52096 26- Feb- 05

Al Fi nl and/ 170/ Q3, 3N2 ( AY jian/411/2002 52099 28-Feb-05 A/ Canter

/ 67/ 2005 N2 (c%‘bsosg) Aﬁ%%?%%?ﬁﬂgﬁ% 2004 49428 28- Feb- 05 A/ New

Yor k/ 382/ 2005 K2l CY00203EntymeMial i f oni a/ 7/ 2004 49432 O - Mar-05 A/ New
rk 00 IN 0624 ; 8 i G" & 494490 Ve G Ay N2 N.

[Yﬁg Note: * indi'edtes onl y B Y8™ strain was identified. In addition to

det ecti ng si ngl e pat hogeriscubate theyeactiniatd78afor Gloupl es, vari ous co-i nfections

such as HAdV-yp pﬁkﬁfy@ﬁelmgaadué with PESeQuiiiTNG-4d Micrd b RRRNERers iR LA BF5HERF A A

virus/ M pneunoni ae could be detected in clinical
) Measure O.D. of the recovered RNA and dilute to make 60 fg/pl stock.

avawi 4

30 2. Prepare NAC1 DNA fragment from pSP64poly(A)-NACI —PCR with platinum Taq DNA polymerase
(Invitrogen, Cat # 10966-034)
1l pSP64poly(A)-NAC1 (1ng/pl)
5ul ' 10x PCR buffer
2ul 50 mM MgCl,
35 1pul 10 mM dNTP mix
1ul SP6 (10 pM)
5’ —ATT TAG GTG ACA CTA TAG AAT-3’
1ul SP6 (10 pM)

5’ -CAG GAA ACA GCT ATG ACC ATG-3’
40 0.5 ul Platinum Taq polymerase
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sanpl es (data not shown). These co-infections were further verified using
publ i shed type-specific PCR assays (Stone et al., "Rapid detection and
simul tan 50%}19*% e differentiation of influenza A viruses by real tine
PCR' J. ? hods, 117, 103-112 (2004); Har degger PET/USPO0S/02268%i o
detecti on of Wé %@na pneunoniae in clinical sanples by real-tine PCR' J.

M crm—mwmm—mmms
(Table 4) (data not 10 s ovvng Furt hernore, the assay al so detected S.

pneunoniae in 26% and N. neningitides in 16%of the clinical sanples. The
pr espidae fSlfowing PORBapRAI ae, and N. meningitides was verified by published
ssoecb{gé ?Q‘H%tlfl c quantitative real-tine PCR assays (data not shown) in a
subs 0 f the clinical sanples (limted due to the avail abl e vol une
of s#imtlesf. It is well known that S. pneunopniae, and N. neningitides are
comrensal gjacifkd,aesl N the nouth and upper respiratory system so it is not
surprising that these were comonly found in clinical sanples. However, 15
guantit at ~30s590ndsi np PCR dat a showed that while nost of the S. pneunoni ae
and N. nemragidseddnds present in clinical sanples was of lowtiter (903
?Oenoxl‘gac cg)%nes/ 1), 32% of the influenza-positive sanples harbored a high

ter pneunoni ae (7/25) or N. nmeningitidis (1/25) (>_105 genone
copi €€+ifgrevedat a not shown). The high titer bacteria present in these
clinical sanples is probably due to virally induced bacteri al
superinfection. 20 Exanple 11 Miltiplex PCR Protocol with Prinmer L and LN -
The PuiipdRGRpPAL Qé‘*‘ﬁ’éﬂ‘@lplcg‘d’“‘ﬂﬁ%@ﬁ@(‘)&%?n £3¢4#1%) procedures. Preparation
work 25 1. Prayprﬂ(BZSWprMrfPlBQmmSP@ﬂhﬁipM( A)-TIM - MEGASCRI Pr SP6 kit

nbi on, Li neg rized 1. SP64ppol y(A) - TIM wi th EcoRl
srbl\zyrres X | bip%%m%“(“%\“’ ippoliym i § rpyided2 cgﬁ?féﬁﬁcﬁlf’?%? 20 WO 2006/ 138183
PCT/ US2006/ 02262®meDMAJap%@PMNEBhe Q@Aguigk delybd andIpntifude far)30M0 sH2O 20 |

Total volume 4 nﬁlépa?&ﬂ’owuﬂﬁuéheﬁ%'ﬂﬂ xﬁmcﬁzmacéntb%@ﬁetéeb) Terminate the
restriction dlgest addi n ﬁ the follown h volume 0.5 M EDTA (1 1)

1/10th vol une) oF°§aSWf!&°Z\% fer BEo thy QlAgyic gb@iﬂﬂﬁégdwm@sﬁ%wo(mo 1) ¢) Mx

wel | and chi lf BtscardZﬂlﬁ/Mgh%dmﬂmewcbwldmibatmm%efme 15 minin a

'crocentrif F%Qhetcg,gﬁn%?gn ddnq{% Renpve t he supernatant, re-spin the
seco nﬁle

ube for af residual fluid W|tha very
fine-tipped @péhce@éwﬁpeh@nm@@lﬁmww@eﬁlm@@ water. e) Place the RNA

Pol yner ase Erl)’-y@‘EelMeDNQnaddS@piﬁuffM@Bt(ﬁ)(th%sbl S%mb%&éﬁt&%ﬁh@nd the 4
ri bonucl eoti de § | ut {Sons

P), until t are
conpletely in s ﬁ‘eijmedﬁtg% Eﬁ%ﬁﬂgf%ﬂ%“ﬁdﬁl@nf?nﬁﬂﬁﬁ&eé% P‘B%II i ce,
but keep the j) OMesteriD.@NthBRCR pbduattand dildwito hakaplefeqd stock. Whi | e assenbl ing t he

gaction. i) Al reagents should be mcrofuged briefly before opening to
prevent |oss and/or contam nation of material that may be present around
the ri h oMakeHan! p{iieM pgerjmix Agtoekntyl mixinh 0 1 off 100 wWMreligas stackd Eable(@))and #ddact i on at

room t enpg, tgrtoulrlﬁl Mlxjv@eul th%d %gq“obﬁgﬁiqugg,PMpol y(A)-TIM16 | NTPs (ATP, GIP,
CTP, UTP-4l] eac X Reaction Buffer
4, Make 1 ml of 1 pM pnmer mix B stock by mixing 10 pl of 100 uM oligos stock (Table 2(b)) and add

water to 1 ml. Mix well, then split to 100ul aliquots.

30
Multiplex PCR
1. Nucleic Acid Extraction- MASTERPURE™ DNA purification kit (Epicentre, Cat #MC89010).
a) Add 100 pl of 1X PBS to 50 pl of Nasal Washes.
b) Add 150 pl 2X T & C lysis solution with 1 pl of proteinase K.
35 c) Incubate at 65°C for 15 minutes, vortex every 5 minutes.
d) Incubate on ice or 4°C for 3- 5 minutes.
€) Add 150 pl MPC solution to the sample, vortex for 10 seconds.
f) Spin at maximum speed for 10 minutes.
g) Transfer the supernatant to a fresh 1.5 ml tube, then, add 500 pl isopropanol, mix well,
40 h) Spin at maximum speed at 4°C for 10 minutes. Discard the supernatant, then wash with 80% alcohol twice.

i) Dry the pellet and resuspend in 8 pl nuclease free water.
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4 | Enzyme Mx 25 40 | Total volunme Incubate the reaction at 37C for 6
hours. k) Purify the RNA product with ProbeQuantmi G 50 Mcro Col umm
(Anershaer%o t/?&é 33501) 1) Measure O.D. of the recovered RNA and dilute
to make ?@/ﬁi ock. 30 2. Prepare NACI DNA fragnment PEFHAR006/022623
pSP64pol y(A)-NACI -PCR with platinum Tag DNA pol ynerase (Invitrogen, Cat #
109665343 ThanbdriptiBiShar PR mNAGHen SipBdérb) I (BvitrogkR)CaPBRoBIGBLr 2 111 50 M
MyCl2 35 él 10 m\/ngTP 'xl 1111 SP6(10pM 5' -ATT TAG GIG ACA CTA TAG
AAT-3 1¥4 o888 1opy) 5%H cAG GAA ACA GCT ATG ACC ATG-3' 40 0.5 | Platinum
Taq pol ynginesBN 20 p¥) 2006/ 138188 PCT/ US2006/ 022623 38.5 Pu.. W20 550 | Tot al
volume  Rundies ¢ Bhb@Md TS RECERRTPNIR &3 minutes 40 cycles of 94C -
30 seconds 50C-30 seconds 72C - 40 seconds 10 72C - 5 m nutes 4C -
forever PUHPMANEPPCR product - &FAqui ck(b PCR purification kit (Q agen, Cat #
28106) ajmA@olRAB0 | of BuffenpyPB to 50 | PCR sanple. 15 b) Place a Q Aquick
spin colu i ovi de nil collection tube. ¢) To bind DNA, apply the
sanpl e toﬁgﬁie&ggﬁgiji ck cglpﬁrm and centrifuge for 30-60 s. d) Discard
fl owt hr ongdlvolitheace t he Q Aquizi col um back into the sanme tube. e) To wash,
d 0.75 f PE t i m and centrifuge for 30-60 s. t)
?)stcard f ou\l/?/iﬁ?%rtsggg ?%n%te%?%g@t@ﬂ%é%%&gﬁ#gﬁ( colum back in the sanme tube. 20
g) Centrifuge the colum for an additional 1 min. h) Place Q Aqui ck col um

in a cl eafddkmeXolivingFbLARGRR boltheltibe Srdtnitbgently vy pifRtit Ut € DNA, add 50 | Buffer EB
(10 mM ngf tgﬂl;l "rszl or H2O,tpo the center of the Q Alquick nenbrane, |et
the colu SENFE RS i n, afd t hen centrifuge the colum for 1 mn. j)
Measure Q).DMIST t he PCR produewl and dilute to nake 60 fg/l stock. 25 3. Make
1sm of lppNdis mer mx A stogk, by mixing 10 | of 100 Moligos stock (Table

2(a)) and add water to 1 m. x well, then split to 100l aliquots. 4. Mke
1 nil of SuwprPpiptWer mix B stodkl by mixing 10 | of 100 Moligos stock (Table

2( b) T O TR Yo e TO T g X Wett—TermspH o oot —atquots: 30
. Run the following program on PCR machine:
25°C — 10 minutes
20 50°C — 50 minutes
85°C — 5 mintues

3. Split Multiplex PCR with primer L

a. Reaction A:

25 10X PCR buffer Sul
50 mM MgCI12 4ul
50X dNTPs 2l
primer L (100 uM) 1nl
5’-CGA TAC GAC GGG CGT ACT AGC G-3’
30 Primer A mix (1 pM) 2l
5x Q-solution 5ul
RT template (from step 2) 10 pl
Platinum taq 2ul
Nuclease-free water 18 ul
35 UDG 1ul
Total Volume 50 ul
b. Reaction B:
10X PCR buffer 5ul
40 50 mM MgCl2 4l
50X dNTPs 2l
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Multiplex PCR 1. Nucleic Acid Extraction- MASTERPURI; r"" DNA purification
kit (Epicentre, Cat #MC89010). a) Add 100 | of 1X PBS to 50 | of Nasal
Washes. Add 150 12X T & C lysis solution with 10 of Prot ei nase K. 35 ¢)
| ncubat e ?2@@"%&%&@; menut es, vortex every 5 minutes. PET/UPHEPR6% on ice
or 4C for 3- SPRRb Mﬁ) Add 150 | MPE*soiution to the sanple, vortex for
10 seconds. t¥ @IA'DA@GA[L‘@GG’(L‘GTH&(DERGCEGH” 10 m nutes. g) Transfer the
supernatant to,a fbesh ll'eNé t ube, theg add 500 | isopropanol, mx well.
40 h) Spin at PR B g d at 4C for H1 nutes. Discard the supernatant,

t hen wash vmthS)B@%l@tiooohol twice. i) Dfylthe pellet and resuspend in 8 |
nycl ease free pRtfplte22 WO 2006/ 138183 / US2006/ 022623 2. Reverse
Transcription wth primer LN-I nV|trogen uperscript Il (Invitrogen, Cat.
#18080- 093) NAP Rt tagy ep 1 8l priner LNZE‘40 pM 1 pl 5 5 -CGA TAC GAC GGG
CGT ACT AGC G\Nudube-fddiatdt 3' 10 mM dNTPssdl gl TIM (60 fg/l) 1 1 NACL (60
fg/l) 1 pl Tot GvoI ume 12 | 10 Incubate at 65C for 5 mnutes, then put on
ice for >1 mnute Add the follow ng reacfllon m x to the tube and nix gently
by pipeting: ToalMolusk- Strand buffer 4 pplO 1 MDIT 2 pl 15 RNaseOUT 1 pl
syperScript ill 11 Total volume 8 pl Run the follow ng programon PCR
machine: 25C - 10 mnutes 20 50C - 50 mnutes 85C - 5 mntues 3. Split

Mul t Ryl thodolo@ieg RICRIProgFarer L a. Reaction A: 25 | OX PCR buffer 5 pl 50 niv
MyCLlasedL 3 SteedNTPs 21 priner L (100 pM 1 1 5 -CGA TAC GAC GGG CGT ACT AGC
G 3 _30 Prlrrer Amx (1 M 21 5x Qsolution 5 Al RT tenplate (fromstep 2)
1041391885 numtaq 2 pl  Nucl ease-free water 18 pl 35 UDG 1111 Total Vol une
50 pl 94°C — 30 seconds

15 50°C — 90 seconds
72°C — 2 minutes

35 cycles of:
94°C — 30 seconds
64°C — 2 minutes
20  72°C- 5 minutes

4°C - forever

Array preparation
Tag IQ-EX PCR- 1.0 kb Tag IQ-EX or 7.5 kb Tag IQ-EX
25  1.0kb Tag IQ-EX PCR

Forward primer (1kb) 3pul
Reverse primer 3ul
Tag IQ-EX 5ul
MgCl; (50 mM) 5ul
30 dNTP (10 mM) 2ul
10X PCR Buffer 10 ul
Platinum Taq DNA polymerase 1pl
Water 71
Total volume 100 pl
35 o 94°C, 3
o 30 cycles of 94°C, 30”; 68°C, 30™; 72°C, 40"
s 72°C, 10°
7.5 kb Tag IQ-EX PCR
Forward primer (7.5 kb) ul
40 Reverse primer 3ul
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b. Reaction B: 10X PCR buffer 51 40 50 nM MyC12 41 50X dNTPs 21 23 WO
2006/ 138183~- . PCT/ US2006/ 022623 prineil-(9 "'1 1l 5" -CGA TAC GAC GGG CGT
ACT ACGC ' riner Bmx (1 M 2.51 5x Qsolution 51 5 RT tenplate 10 |
Pl at i num%gé@fﬁ?{l Nucl ease-free water 17.5 1 UDG 11  TBERIUSHMEFOR?6250 Al 10
Run the foldgdWEXg PCR program 94' CSM 3 ninutes 5 cycles of 94C - 30
seconds  1ayQfa pcR@tseconds 72C - Zepi nutes 35 cycles of: 94C - 30
seconds 64C - 2 mnutes 20 72C - 5 mnutes 4C - forever Array preparation
Tag | Q EX PERCRBuferFAPIRLNQ EX or 71¢Mkb Tag IQ EX 25 1.0 kb Tag | Q EX PCR
Forward pridgakatdgkb) 3 | Reverse prigger 3 1 Tag I QEX 51 MWC12 (50 MM 5
| 30 dNTP (10 mM 21 | OX PCR Buffer_ 10 Al Platinum Tag DNA pol ynerase 1
Vater 71 1Wathtal volune 100 | 35 62 3 30 cycles of 94C, 30"; 68C, 30"
72C—240 T&ﬁ¥M§ﬁ¥ 7.5 Kb Tag T EXTHJAR Forvard primer (7.5 kKb) 3 1T 40

24

Reverse pri ner
o 04°C, ¥

e 30 cycles of 94°C, 30”; 68°C, 7°30”
s 68°C, 10’

10
Purified PCR products (Tag IQ-EX and multiplex PCR)-QIAquick® PCR purification kit (Qiagen, Cat # 28106)
a) Add 500 pl of Buffer PB to 100 pl PCR sample (combine reaction A and B).
b) Place a QIAquick spin column in a provided 2 ml collection tube.
¢) Tobind DNA, apply the sample to the QIAquick column and centrifuge for 30-60 s.
15 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.
20 i) To elute DNA, add 40 pl Buffer EB (10 mM Tris-Cl, pH 8.5) or H20 to the center of the
QIAquick membrane, let the column stand for 1 min, and then centrifuge the column for 1 min.
j) 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
25 Tag IQ-EX as one sample

Line1 | Total ug of product to add to an array 14 g

Line 2 Number of fragmentation reagent U required to fragment Line 1x0.15=0.21U
DNA

Line3 | Activity of Fragmentation reagent (U/pl) 3U/ul

Line 4 Volume of Fragmentation reagent required for each Line 2 +line 3 =0.07 pl
reaction (ul)

Line5 | Volume of water required for each reaction (pl) 3.3-line4=3.23 pl

2. Onice prepare the fragmentation cocktail
10X fragmentation buffer 43l
water 323l
30 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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WO 2006/ 138183 PCT/ US2006/ 022623 ~ fag |Q X'-' 5 1 dNTP (LA PCR kit) 16 |
1 OX PCR Buffer (LA PCR kit) 100 TaKaRa Taq 1 | 5 Water 62 pl Total vol une
100111 L}g 20 1?1 s 0 cycles of 94C, 30"; 68C, 7'30" 68C, 10" 10 Purified
PCR produt u‘gé%%gx and mul tiplex PCR)-Q Aqui ck(D PRRIS0622623 on ki t
(Q agen, Cat #7 a) Add 500 pl of Buffer PB to 100 pl PCR sanple

(conbi ne reactgiSQf’\ld\ and B). b) Place a Q Aquick spin colum in a provided 2
m collection tube. ¢c) To bind DNA, apply the sanple to the Q Aqui ck col um
and centriftge$dPd30-60 s. 15 d) Discard flowthrough. Place the Q Aquick
col umms.bagdpare Be ibtlg ceRiB(pbrtdCione) To wash, add 0.75 ml Buffer PE to the

Aqui ck ¢ centrifuge for 30-60 f) Discard flowthrough and
| ace t he @ti%f@%gcol um back in the sami2 Hube. g) Centrifuge the colum

for an add@dnbCHIPDNA labtliag réagentts md® Q Aqui cRucolumm in a clean 1.5 nil

m cr ocent rHng /tlgbe. 20 i) To elute DNA, 1%dizl 40 pi Buffer EB (10 nM
Tris'd, p .@i“ r H2O to the center of tH& Q Aqui ck nmenbrane, |let the
colum starghifor T mn, and then centrifugespihe colum for 1 mn. )
Measure O D. _of the PCR product. Fragnentation and Labeling 1, Set up one
Lube phr AT &l ot orlipg rekebipiots pech alreciamid Perol FemFRRLYCRAS e 35 | for
wach rea@uh@d folibvid@brograla. Tag | Q- EX as one sanple Line 1 Total g of product
to add to ap a3rg(§1¥0,1.4 g Line 2 Number of fragnentation reagent U required
to fragnment Li He*1°x 0.15 = 0.21 U DNA Line 3 Activity of Fragmentation
reagent (U &) a9A5Line 4 Vol une of Fragnentation reagent required for each
Line 2 + lipe 3-3,8- 07 pl reaction (I) Line 5 Volune of water required for
each reaction (?’) .3- line 4 =3.23 pl 2. Onice prepare the fragnentation
coc KiyhiifizatiorOX fragnent ation buffer 4.3 pl water 3.23 | 30 Fragnentation
1seagent s Rudbhdike hjbHdhtiod QVARR at45T, FhrmIne cfipé bohh hhiRrafubcagneNt @t i on cocktail on
i ce, ;[/\,?e added 7.6 | to each DNA prepared fromstep 1 & 2. 4. Run the
follo -n&fi?%&eafﬁhy%%né 1138183 PCTI US20061022623  95C, 10' 4C, hold
5. Preparig; Twen-b@bel i ng cocktail (per reaetwion) 5 Tdt buffer (5X) 12 |

1M Tris, pH 7.8 2ul
Water 196 ul
20 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 ng) 19u
5MTMAC 132l
25 1 M Tris, pH 7.8 22ul
1% Tween-20 22
Herring sperm DNA (10 mg/ml) 22
Acetylated BSA 22
Control oligo B2 34l
30 Water 139 ul
Final volume (per chip) 160 pl

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

mix.
o  Purified PCR product conc. (e.g. 100 ng/pl) x 35 pl=3500 ng

35 e  Final volume after fragmentation and labeling is 60 pl
e  Final conc. of fragmented Tag IQ-EX = 58.3 ng/ul
¢  You will need 260 /58.3 =4.4658.3ul
5. Add 160 pl to 60 pl labeled samples. Run the following program.

e 95C, 5
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GeneChip DNA | abeling reagent (5 MM 2 | TdT (30U l) 3.4 1 Total 17.4 | 6.
Add 17.4 | of the |abeling cocktail to one each of reactions and control

f ragnent e‘golg ’ Eguct. 10 7. Run the follow ng program 37C, 30 95C,
5  4C, hqﬂ%_,‘“ i di zation 15 1. Turn on the hybri di zZRETAN2W6ER62t at
45C, warm the %% ps to roomtenperature. 2. Prepare the pre-hybridization
scﬁl u';i@n.Reﬁ;%E\mk.@,G?:ﬁzaﬁon&Mlﬁbﬁmbﬁp&dﬁllwi?]mmﬁaizﬁﬁgmiﬂd 20 Tot aIb }/]9' unme (per
chip 0 ..3. Pre- 4 di ze the chips with pre-hybridization buffer at
45C. 4.% g@&‘é%l"é“?‘%’éa%ggﬁ%ﬁnz"ation master nix. Tag | Q EX* (fragnented 0.26
g) Wahikg ard SKIFRAC 1321 25 1MIris, pH7.8 2.20 1% ween-20 2.20 Herring sperm
BNA (19 ik dvadigQuirdagd ¥l ated BSA 2.2 | Control oligo B2 3.4 | 30 Vater
13.9 |  Final volune (per chip) 160 | * Use the follow ng calculation to

det er m néV#B&% nuch fragnented Tag | Q EX for hybridization master. nix.

Puri fi ed 28¢Bspg oduct conc. (e.g. 100 ngbbm x 35 1 = 3500 ng 35 Final
vol unme after fr%)cbment ation and labeling is 60 | Final conc. of fragnented
Tag | Q EX0%T589320,4/1  You will need /58.3 = 4.4658.31 5. Add 160 | to

60 | | abekgg sanples. Run the foll ow ngopmbgr am 95C, 5 26 WD 2006/138183
PCTlUSZO - 023 o SRDV-E S -Hr e br i di-zation 4 2 O p and
Wi wit Filisybropeh ald impfiltepgnd storpd cappad at 1gpm KMBRAMTR| ght at 45C, 60 rpm  Washi ng
and Stai wgS 1. Prepare Washing buffer A & B Wash A 20X SSPE 300 m  10%
Tmen-ZOz%Fg%ﬁV\ater 699 m 10 Filter t rngugh a 0.2 mfilter and stored

capped at t enper at ur e. Wash B
10% Tween-20 1 ml
Water 969 ml

15 Filter through a 0.2 pm filter and stored capped at room temperature.

2. Prepare SAPE stain solution (each chip)

20X SSPE 360 pl
1% Tween-20 12 pl
50 mg/ml acetylated BSA 50 pl

20 SAPE 12u
DI water 766 pl

Mix well and divide to two aliquots of 600 pl (stain 1 & stain 3)
3. Prepare Antibody solution (each chip)

20X SSPE 180 pl
25 1% Tween-20 6ul

50 mg/ml acetylated BSA 25l

10 mg/m] Normal goat 1gG 6 ul

0.5 mg/ml biotinylated antibody 3.6u

DI water 379.4 ul
30 Final volume 600 ul

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
35  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
40  A/California/7/2004-like strains in 2004-2005 influenza season. Only one M gene (HIN1) sequence, which is
27



20X SSPE 30 mM  10% Tween-20 1 m  Water 969 nil 15 Filter through a 0.2 pm
filter and stored capped at roomtenperature. 2. Prepare SAPE stain

sol ution ﬁa@g %pig) 20X SSPE 360 | 1% Tween-20 12 pl 50 ng/m acetyl ated
BSA 50 | Be185" i 5| DI water 766 Al M x wel | and dPGT/S2006/02262% al i quot s
of GOEivELy farseten atfiohy TEIRERA Sirusesawasitiled om the RPM tvil b BetyhedVb pare Profied(vea gl ablnr°p) 20X

ﬁgpaet%§ Qorhc%loggé rég{@ng_ Uﬁ%ﬁm&@sn es, ﬁ&lﬁ@!of}édtt dﬁ&ﬁfu?ﬂoﬁt’%@le E@A‘Iﬁﬁ\/{ lsene 1’?8 2 7 9 4 ol
rna oa at e ntl wat er
N PrtmafieSscaficaugeqetonpr MR per e oo By ik ampeniein st FMeRen o ]

met hm:ksnotmlhbon(ﬂptarrm zed RPM v.1 assay may not only identify pathogens, but
al so at hogens
Ry also eg@gydgsﬁaﬁ%uﬁmﬁ tﬂl;s},aénm; Afbit kg alasellsﬁlw,eaﬁa \WIBRGyhe Pat hog

ogenet cat egori ze e same assay. The
sequAdflitydo WPFFI‘GFPFERI?XGH'I%H% withoxyt aSSPfﬁs Brdthersgasigiyinppamiar P 4136 tareght i fyi ng
a bI’;ﬁﬁdgeﬁs&iﬂ@ﬁit@ﬁalBﬁﬁ/ir&fbtagen(semgonubﬁ@\%\&ﬁl cMtfukeGafid PGR asapgvmrafssay plﬁt?ﬁh sHo@Ed geneti c
vari ation, anal ysis.of e ci.r t |n e
i nfl umﬁaiaji %Se"s‘“"é & s]i?‘s“gflﬁ}%lor%o{hq%ac I?‘Pdnmﬁ{‘t% 8 nv%\l}se u73 ?h dafa\?\‘ﬁp(\’/rtéri ants.
Thi sthqft:asibﬂrmpfm ﬂ@llﬁ’aﬂ ysystetemmtatl@dolltwouw&y lldmhfmeqhm Anipdlyirdlévens cl i ni cal
aamha%va@%meﬁzm virks8AESS i AR APl s ﬂﬁa&m&%ﬁ&?ﬁ@&mk{emﬁst rai ns
prior 2003 influenza season) to A/ Fujlan/411/2002-1ike strain i n 2003-2004
i nf | tiysonyertiond datectiqnpethodsy 40° A/ Cal | for ni a/ 7/ 2004-1i ke strains in 2004-2005
i nfl uenza season. Only one M gene (HINl) sequence, which is 27 WO
2006/ 138183, PCT/ US2006/ 022623 .at i conser.ved a moh. .9
Vi ruses, 8b IVé'%fnon ‘{‘tﬁa oﬂf-ﬁ\?ldvnf nlf%u’}[/tget%es veéln%n &} éel\%gélt t{tg)el"’:bwﬁbl
det et@,aphltra;nh IiScﬂqu;se tp beyindersioqdfthatithe glaimed levesmwpb@racmeﬂ oihfririge thayy as epstifically

gi ffRicandl ak y,@ﬂreﬁct@mam agalemsmhés uBERE,, iR B8 GrticMO4 b danREEP 6L ds i@ id 36 al | ow
detection o ot her t%‘ uenza virus for which antigenic HA and NA

sequfapEERd as ﬂﬂﬁ¥¢ﬁﬁ“TTW% 8ﬁmkhe array 5 This study denonstrates that this
system may exhibit excellent clinical sensitivity and specificity, the
ability to resolve conplex co-infections without a | oss of sensitivity, and
the sensitivity is simlar to all 26 targeted pathogens and potenti al

bi owarfare agents. In contrast to both culture and PCR assays, this assay

pl at f orm showed conparable detection sensitivity and specificity for both
HAdV and influenza A virus (Table 7). The data supports the feasibility of
using the RPMv.1 systemas a diagnostic tool to correctly identify and type
clinically relevant 10 adenovirus and influenza A virus strains in direct
(uncul tured) clinical specinens, in a nmanner that correlates well wth
conventional detection nethods. Cbviously, nmany nodifications and variations
of the present invention are possible in light of the above teachings. It
is therefore to be understood that the clained invention nmay be practiced

ot herwi se than as specifically 15 described. Any reference to claim

el enents in the singular, e.g., using the articles "a,"” "an," "the," or
"said" is not construed as limting the element to the singular. 28
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What is claimed is: 1. A method conprising: extracting nucleic acids froma
clinical sanple obtained froman organismto produce a target sanple

cont ai ni ng background DNA of the organi smand suspected of containing one or
nore pat hogen nucleic acids froma predefined set of pathogens; adding to
the target sanple a plurality of PCR priners corresponding to genes found in
the predefined set of pathogens; wherein the PCR priners include at |east
30 different prinmer pairs; wherein the priners include at |east one primer
pair for each pathogen; wherein the priners conprise a tail sequence that is
not honol ogous to the DNA of any of the predefined set of pathogens or to

t he DNRhAfis ddigesSipeci es of the organism and perform ng a pol ynerase chain
reaction on the conbined target sanple and PCR prinmers to anplify a subset
of the nucleic acids that correspond to the genes to produce an anplified
sanpl ef. whex gitRod ddmpeigingent rati on of at |east one prinmer in the polynerase
chain reaction_.is np, m)rg thaf] gg nl\/!; %Tﬂgf met hod .of clajm 1, wherein no
primer in teﬁtéacﬂﬁg’i}’ﬁ]gF’e?ﬁ’gs ARG HEREMPEPOlREeG oy 2L BERBTHE FPTUFF 2 1Fig8at er t han
about 100 nM 3 .saniflecdi®didigcbatifgrath@DMALS thatoaiakiki ahd@spedied oSRAHANG Ond &
CGATACGACGGECGTACTA (SE(%. | D :% 1&. . The method of claim1, wherein
the tail sequend¥r§RANOEHAHA Y %) Rf(SEQ ID NO. 2). 5. The
met hod of cld@hglolhe tiv@rs@iple b Praratilylon PCR prigaspdrRssonding tosRBesdoundsthe Wash, a

t hroat swab, sputu bl ood, or an environnental sanple. 6. The nethod of
claim11, wherei rﬁ’rePFf[é‘]eQ)F"éﬁ A0S human. 29 7. The nethod of claim 1,

wher ei n the pat MpgRMIhaPCR prafiddd inclhidyay lepd Bh@igee R prifher pite, et hod of claim 1,
wherein the pat r‘l‘%gens are ent rc]'&c pat hogens or Dbiothreat agents. 9. The

met hod of cl ai mMereifHRs RIS REUIS ARt PR MG Y A OB He ude a sequence of
| ess than 200 ruheledQhd sersddthpasesag]Lei@fcehat FRbEhdmdBIZoRA0 the MINA efahy des. 10.
The nethod of claim1, wherein t tail sequen reduces.the formation of
orimer-dimers, 11, THEC RECHBE 1 oTerdpsaor e PP ERSPRIRORPE FEFET nel ude
at least 50 differentndriner pairs. 12. The nethod of claim1l1l, wherein
adding the plurality PCR priners.and perfornng the pol ase chain
reaction  AFEOERER RONMER R SHEUOHR ftomPe Pt pB it B PRET Y, ger

sanpl e; wher ei n amplifyfafs etisetrif the Inudlélt acids (HRCRMespon@Eloshd gendsseprofiee aeangtifiad i quot ;
and wherein the alli_quots are conbined after the PCR reactions. 13. The

net hod of clai m™™P®urther conprising: contacting the anplified sanple to a
m croarray conpmihsieighecoptertrationh biat Odast dhkCpridhet inxhié bl Eeaase tititreactibiads nar e

conpl enentary to at Ieash rtjons of the anplified nucleic acids; and

al I owi ng the anplifi 88" ?F%in ‘acids to hybridize to conplementary nucleic
acids. 14. The nethod of claim 13, wherein the conplenmentary nucleic acids
are frpm 2 - el S. i yhe | al m.13 erel .
conpl eir)'re nt ?{;hf/ &gﬁg‘?%ﬁal%éi ‘é@ereiuh ¢l Fﬂf@e%tr g‘ qgeeé%)ﬁyenﬁe{ a%‘%%ﬂa%ﬁ eaﬁ?@b‘é gt anctOFégg ranlmé ast one
of the anplifi edreatecthai abostdiblisMand t hree di fferent single nucleotide

pol ynor phi sns of the center position of each perfect match probe.

3. The method of claim 1, wherein the tail sequence is CGATACGACGGGCGTACTAGCG (SEQ
ID NO.1).

4. The method of claim 1, wherein the tail sequence is
CGATACGACGGGCGTACTAGCGNNNNNNNNN (SEQ ID NO.2).

5. The method of claim 1, wherein the clinical sample comprises a nasal wash, a throat swab,

sputum, blood, or an environmental sample.

6. The method of claim 1, wherein the organism is human.
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16. The method of claim 13, further conprising: detecting which anplified
nucl eic acids are hybridized to the conplenentary nucleic acids. 17. The
met hod of claim 16, further conprising: identifying the pathogen based on
whi ch anplified nucleic acids are detected. 30 18. The nmethod of claim 17,
wherein the identification is based upon pattern recognition. 19. The net hod
of claim17, wherein the identification is based on sequencing of the
anplified nucleic acids. 20. The nethod of claim 17, wherein the
identification includes the strain of the pathogen. 21. The nethod of claim
16, whér ei nThemethgd peedaimdnwhdrein e phthegenchirgwebiratopl nafhogas.nucl ei ¢ aci ds occurs
when an optical signal corresponding to the hybridized anplified nucleic
acid has an_intensity exceeding a predeternined signal-to-noise ratio. 22.
The me$-hod B methaf af daim i whesein the pathomeashss ¢nirsig patbqeeryor bistiiesyeasaisconpri ses at

| east one bacterium 23. The nethod of claim1, wherein the concentration
of each priner in the polyperase chain reaction is no nore than 50 nM 24,
A met hdd corsmeteagt CI%F‘dv‘rVB‘?rﬂ@thﬁ appliffed grleis acddsinplude & seayence atfessthap a8t ai ni ng
one or nore pat hogedidasuab eksquatt 8smdre dan 2000 pudehalidsned set of pat hogens;
adding to the biological sanple a plurality of PCR priners corresponding to
genes found in the predefined set of pathogens; wherein the priners include
at | ea”t Orkhepicthae bf Qidinr1, vhdreid e liailpeduag edtiucasktRfeimatisie pifned@msrsconpri se a
tail sequence that is not honol ogous to the DNA of any of the predefined
set of pathogens or to any background DNA in the sanple; wherein the tai
sequentde i STHEGATHBCENCEEGOETAGT ASBCR (PSR lifoluliOat1gastdi0 different primer pairs.
CGATACGACGGGCGTACTAGCGNNNNNNNNN ( SEQ I D NO. 2); and perform ng a pol ynmerase
chain reaction on the conbi ned biol ogical sanple and PCR priners to anmplify
a subskBt ofThemsthadefddiw laci ds that correspond to the genes; wherein the

more. than about "HBSTFARk 1O RBh T el AR E RSB TR seqence
'I&i sth iozg gEQ}SJ(I:EEﬁE LI .Sﬁreel.v@h petfa@ned pp mpluaat_yc)ﬁ@imotsb%thewgemmelegl[) “P/ECJ_$R/ESR§\iSE
chAl N REACTI ON E‘E}J‘Eereé%r\?étf%ét g@%@%ﬁl{% ‘ﬁﬁiﬁ%ﬁﬁ"z%’&m‘%‘%g@z <150>

60/ 691, 768 <15WheR0be iguatsare eonsiined @lgr IBPCRAGactians5 1> 2005- 11- 14 <150>

60/ 735, 824 <151> 2005- 11- 14

13, The method of claim 1, further comprising;:
contacting the amplified sample to a microarray comprising a plurality of nucleic acid sequences
that are complementary to at least portions of the amplified nucleic acids; and

allowing the amplified nucleic acids to hybridize to complementary nucleic acids.
14. The method of claim 13, wherein the complementary nucleic acids are from 25- to 29-mers.
15. The method of claim 13, wherein the complementary nucleic acids include a perfect match probes
to at least one of the amplified nucleic acids and three different single nucleotide

polymorphisms of the center position of each perfect match probe.

16. The method of claim 13, further comprising:

detecting which amplified nucleic acids are hybridized to the complementary nucleic acids.

17. The method of claim 16, further comprising:

identifying the pathogen based on which amplified nucleic acids are detected.
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<150> 60/ 743,977 <151> 2006-03-30 <150> 11/177,647 <151> 2005-07-02

<150> 11/177,646 <151> 2005-07-02 <150> 11/268,373 <151> 2005-11-07

<150> 11/ 422,425 <151> 2006-06-06 <150> 11/422,431 <151> 2006-06-06

<160> 147 <170> Patentin version 3.3 <210> 1 <211> 22 <212>> DNA <213>
Artificial <220> <223> Prinmer tail sequence <400> 1 cgatacgacg ggcgtactag
cg 22 <210> 2 <211> 31 <212> DNA <213> Artificial <220> <223> 'Priner
tail sequence <220> <221> miscfeature <222> (23)..(31) <223>nis a, t, c,
or g Page 1 WD 2006/ 138183 PCT/ US2006/ 022623 97439W1 segence Listing <400>
2 cgat Bcgacegythgd atdlag 1@ grhereimthe idemifi@dtion «2bhgd uBonqRitdn» refdgnitic®12> DNA <213>
Artificial <220> <223> Primer <400> 3 cgatacgacg ggcgtactag cggccaacaa

ctcaaccgac ac 42 <210> 4
19. The method of claim 17, wherein the identification is based on sequencing of the amplified

nucleic acids.
20. The method of claim 17, wherein the identification includes the strain of the pathogen.

21. The method of claim 16, wherein the detection of the hybridized amplified nucleic acids occurs
when an optical signal corresponding to the hybridized amplified nucleic acid has an

intensity exceeding a predetermined signal-to-noise ratio.
22. The method of claim 1, wherein the predefined set of pathogens comprises at least one bacterium.

23, The method of claim 1, wherein the concentration of each primer in the polymerase chain

reaction is no more than 50 nM.

24, A method comprising:
providing a biological sample suspected of containing one or more pathogen nucleic acids from a
predefined set of pathogens;
adding to the biological sample a plurality of PCR primers corresponding to genes found in the
predefined set of pathogens;
wherein the primers include at least one primer pair for each pathogen;
wherein the primers comprise a tail sequence that is not homologous to the DNA of any
of the predefined set of pathogens or to any background DNA in the sample;
wherein the tail sequence is CGATACGACGGGCGTACTAGCG (SEQ ID NO.1) or
CGATACGACGGGCGTACTAGCGNNNNNNNNN (SEQ ID NO.2);and
performing a polymerase chain reaction on the combined biological sample and PCR primers to
amplify a subset of the nucleic acids that correspond to the genes;
wherein the concentration of at least one primer in the polymerase chain reaction is no

more than about 100 nM.
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<211> 44 <212> DNA <213> Artificial <220> <223> Prinmer <400> 4
cgatacgacg ggcgtactag cgacacttcg catcacattc atcc 44 <210> 5 <211> 42 <212>
ial <220> <223> Priner <400> 5 cga act ag
cgacttcé%ﬂ ﬁ&bﬁ% caa ca 42 <210> 6 <211> 42 <212> Dﬁgiﬂ%§@§82¥é§|ficial
<220> <223> Prlner <400>_6_¢c %tac acg ?gygpactag cgggtttgtc attgggaatg ct
42 <210> 7 <211> 42 g%%c 5@&% cial <220> <223> Priner <400>
7 cgatacgacg ggcgtactag cggcca cc acaacataca cc 42 <210> 8 <211> 42 <212>
Diif1GZagei?, Wauchaan/ 138183 PCTI US2006/ 022623 97439W0OL seqgence Listing <213>
ArtificB eY<2908 M223> Priner <400> 8 cgatacgacg ggcgtactag cgagctacca
tgattgcg "ﬁ@ J%% E’ﬂ% 9 <211> 42 <212> DNA <213> Artifici al
Stenger, David A

<120> MULTIPLEXED POLYMERASE CHAIN REACTION FOR GENETIC SEQUENCE ANALYSIS
<130> 97439us2

<150> 60/691,768
<151> 2005-06-16

<150> 60/735,876
<151> 2005-11-14

<150> 60/735,824
<151> 2005-11-14

<150> 60/743,977
<151> 2006-03-30

<150> 11/177,647
<151> 2005-07-02

<150> 11/177,646
<151> 2005-07-02

<150> 11/268,373
<151> 2005-11-07

<150> 11/422,425
<151> 2006-06-06

<150> 11/422,431
<151> 2006-06-06

<160> 147
<170> PatentIn version 3.3

<210> 1

<211> 22

<212> DNA

<213> Artificial

<220>
<223> Primer tail sequence

<400> 1
cgatacgacg ggcgtactag cg 22

<210> 2

<211> 31

<212> DNA

<213> Artificial

<220>
<223> 'Primer tail sequence

<220>
<221> misc_feature
<222> (23)..(31)
<223> nisa, t, c, org
Page 1



<220> <223> priner <400> 9 cgatacgacg ggcgtactag cgacgttgtt gctggaaagg ac
42 <210> 10 <211> 42 <212> DNA <213> Artificial <220> <223> priner

<400> 10 cgatacgacg ggcgtactag cgaaacttcc gctgtaccct ¢ :% 1 <211>
43 <212¥0%WM/ 3213> Artificial <220> <223> priner ﬁﬁ@is%waﬁ 8%%cgacg
ggcgt act ag cgggaaat at gccccaaact agc 43 <210> 12 <211> 42 <212> DNA <213>

Artificial <220> <223> poOy#iEwol<segenca 2ishdacgacg ggcgt act ag cgat gcagcet
ttggg gca ac 42 <210> 13 <211> 42 <212> DNA <213> Artificial <220>
a

ﬁﬂgg REHnACHacg ggcgtactag cgttctaacc gagggfgaaa cg 42
Page d@mdgggbg 138 ?é%ﬁPCT/USZOO6/022623 97439W1 segence Listing <210> 14
<2%%§ 4% <212> DNA <213> Artificial <220> <223> priner <400> 14

< >

<211> 42
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 3
cgatacgacg ggcgtactag cggccaacaa ctcaaccgac ac 42

<210> 4

<211> 44

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 4
cgatacgacg ggcgtactag cgacacttcg catcacattc atcc 44

<210> 5§

<211> 42

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 5
cgatacgacg ggcgtactag cgacttcccg gaaatgacaa ca 42

<210> 6

<211> 42

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 6
cgatacgacg ggcgtactag cgggtttgtc attgggaatg ct 42

<210> 7

<211> 42

<212> DNA

<213> Artificial

<220> .
<223> Primer

<400> 7
cgatacgacg ggcgtactag cggccattcc acaacataca cc 42

<210> 8
<211> 42
<212> DNA
Page 2



cgat acgacg ggcgtactag cgctctggca ctccttcecgt ag 42 <210> 15 <211> 42 <212>
DNA <213> Artificial <220> <223> prinmer <400> 15 cgatacgacg ggcgtactag
cggggaggtc aatgtgactg gt 42 <210> 16 <211> 42 <212> < > Artificial
<220> %QQ§@mﬁgPﬁ@r <400> 16 cgat acgacg ggcgtact ag cg3§§@§3@#ﬁ¥%€$atggct tt
42 <210> 17 <211> 42 <212> DNA <213> Artjificial <220> <223> primer

<400> 1 Fgﬁﬁ%?qgan ggcgt AE3YOL RFAERE LGSt Gt gcaaca as 42 <210> 18 <211>
42522125 DA @ '<213> Artificial <220> <223> primer <400> 18 cgatacgacg

ggegisact ag cgccaatctt ggatgccatt ct 42 <210> 19 <211> 44 <212> DNA <213>
AxR2P chrimex220> <223> priner Page 4 WD 2006/ 138183 PCT/ US2006/ 022623

QZgﬁgymég;egence Li sting <400> 19 cgat acgacg ggcgtactag cgcattgaca
9350 ghaY ogedh tdy tabPrackd ftigedd to 42

<210> 9

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 9
cgatacgacg ggcgtactag cgacgttgtt gctggaaagg ac 42

<210> 10

<211> 42

<212> DNA

<213> Artificial

<220> .
<223> primer

<400> 10
cgatacgacg ggcgtactag cgaaacttcc gctgtaccct ga 42

<210> 11

<211> 43

<212> DNA

<213> Artificial

<220> .
<223> primer

<400> 11
cgatacgacg ggcgtactag cgggaaatat gccccaaact agc 43

<210> 12

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 12
cgatacgacg ggcgtactag cgatgcagct tttgccttca ac 42

<210> 13

<211> 42

<212> DNA_
<213> Artificial

<220> .
<223> primer

<400> 13
cgatacgacg ggcgtactag cgttctaacc gaggtcgaaa cg 42

pPage 3



<212> DNA <213> Artificial <220> <223> priner <400> 20 cgatacgacg
ggcgt act ag cgaagcacag agcgttccta g 41 <210> 21 <211> 42 <212> DNA <213>

Artifici < > <223> prinmer <400> 21 cgatacgacg gg gt ggac
cgt gagga‘?ézﬁ‘%?l?s%zlw 22 <211> 43 <212> DNA <213> kg{rﬁﬁ@?’&%g}zzw
<223> prinmer <400> 22 cgatacgacg ggcgtactag cgttggcggg tatagggtag agc 43
<210> 23 <211> 43 <212> W9%Q32%396m H%"d%&l <220> <223> primer <400> 23
CgafodCOpfg ggcgtactag cgttattcag cagcacctcc ttg 43 <210> 24 <211> 42 <212>
D 1><248> Artificial <220> <223> prinmer <400> 24 cgatacgacg ggcgtact ag

cgggkggwug gttgaatact ag 42 <210> 25 <211> 43 <212> DNA Page 5 WO
2 F13®T§§“PéilU82006/022623 97439W)1 segence Listing <213> Artificial
<é2ip3

<223> primer

<400> 14
cgatacgacg ggcgtactag cgctctggca ctccttcegt ag 42

<210> 15

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 15
cgatacgacg ggcgtactag cggggaggtc aatgtgactg gt 42

<210> 16

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 16
cgatacgacg ggcgtactag cggggcaatt tcctatggct tt 42

<210> 17

<211> 42

<212> DNA_
<213> Artificial

<220>
<223> primer

<400> 17
cgatacgacg ggcgtactag cggtgaaccg ttctgcaaca aa 42

<210> 18

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 18
cgatacgacg ggcgtactag cgccaatctt ggatgccatt ct 42

<210> 19

<211> 44

<212> DNA

<213> Artificial

<220>
<223> primer
Page 4



<223> prinmer <400> 25 cgatacgacg ggcgtactag cgggctgata atcttccacc tcc 43
<210> 26 <211> 43 <212> DNA <213> Artificial <220> <223> prinmer <400> 26
cgat ac tactag cgctctcacg gcaactggtt taa 43 42 <212>
DNA <gl gOAﬁPgﬁ?C|al <220> <223> priner <400> 27 cgé?é@éécg géigtactag
cggacaggac gcttcggagt ac 42 <210> 28 <211> 44 <212> DNA <213> Artificial
<220> <223> priner <40@74280lgseqengadg sgimgt act ag cgggcaacat tggcat agag
%%§§}4% <210> 29 <211> 40 <212> DNA <213> Artificial <220> <223> priner

RIS 0100 L 10, 2iE 30 11 43

g actag cgagtgccat ctatgctatc tcc 43 Page 6 WO 2006/ 138183
P%}%US%?OG/ 022623 97439W1 Segence Listing

<212> DNA
<213> Artificial

<220>
<223> primer

<400> 20
cgatacgacg ggcgtactag cgaagcacag agcgttccta g 41

<210> 21

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 21
cgatacgacg ggcgtactag cgctgtggac cgtgaggata ct 42

<210> 22

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 22
cgatacgacg ggcgtactag cgttggcggg tatagggtag agc 43

<210> 23

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 23
cgatacgacg ggcgtactag cgttattcag cagcacctcc ttg 43

<210> 24

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 24
cgatacgacg ggcgtactag cgggtggcag gttgaatact ag 42

<210> 25 .
<211> 43
<212> DNA

Page 5



<210> 31 <211> 42 <212> DNA <213> Artificial <220> <223> prinmer <400>
31 cgatacgacg ggcgtactag cggccgtgga gtaaatggct as 42 <210> 32 <211> 42
<212> ()iéégiiﬁitificial <220> <223> priner <400> 32 c atacgacg
ggcgt act 3° H9YGB cc aagaccgtcc as 42 <210> 33 <211> YAT/USNGR2IG¥0  <213>
Artificial <220> <223> prier <400> 33 cgatacgacg ggcgtactag cgatgtgacc
acagggc%ﬁ.%é% <210> 34 Y43W0lygeqensq ).1s <213> Artificial <220> <223>
pf? r "Eab05'34 cgat acgacg ggcgtactag cggttgctgg agaacggtat g 41 <210> 35
<2hbe>45 <212> DNA <213> Artificial <220> <223> priner <400> 35
co23egcymeyycgt act ag cgt ctacccc tat gaagatg aaagc 45 <210> 36 <211> 45
<%%%5>Dg@ <213> Artificial <220> <223> priner

cgatacgacg ggcgtactag cgggctgata atcttccacc tcc 43

<210> 26

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 26
cgatacgacg ggcgtactag cgctctcacg gcaactggtt taa 43

<210> 27

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 27
cgatacgacg ggcgtactag cggacaggac gcttcggagt ac 42

<210> 28

<211> 44

<212> DNA

<213> Artificial

<220> ;
<223> primer

<400> 28
cgatacgacg ggcgtactag cgggcaacat tggcatagag gaag 44

<210> 29

<211> 40

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 29
cgatacgacg ggcgtactag cgggtggagt gatggcttcg 40

<210> 30

<211> 43

<212> DNA

<213> Artificial

<220> .
<223> primer

<400> 30
cgatacgacg ggcgtactag cgagtgccat ctatgctatc tcc 43
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Page 7 WO 2006/ 138183 PCT/ US2006/ 022623 97439wW01 Seqgence Listing <400> 36
cgatacgacg ggcgt act ag cgggat aggc agttgtgctg ggcat 45 <210> 37 <211> 41
<212> %gﬁu tificial <220> <223> primer <400> 37 cg%;ac acg
ggcgtactag AR ycc agcgagaaga g 41 <210> 38 <211> 4%CT/RHHH0 <213>
Artificial <220> <223> prlner <400> 38 cgatacgacg ggcgtactag cgcaggaggt
gaggtagttg aatc 44 <210>9383 93‘?11%“@2“%2?%@% <213> Artificial <220>
<233 pginmer <400> 39 cgatacgacg ggcgtactag cgtcaaatcc tcgttgacag ac 42
<22®B>4@2<211> 42 <212> DNA <213> Artificial <220> <223> prinmer <400> 40
galzxeg Q& ¢gtactag cgtgcactgt tgcctccatt ga 42 <210> 41 <211> 43 <212>

DNAlisz g*icial <220> <223> priner <400> 41 cgatacgacg ggcgtact ag
cggggggaat tggctcagat atg 43 <210> 42

<223> primer

<400> 31
cgatacgacg ggcgtactag cggccgtgga gtaaatggct aa 42

<210> 32

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 32
cgatacgacg ggcgtactag cgagtcttcc aagaccgtcc aa 42

<210> 33

<211> 41

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 33
cgatacgacg ggcgtactag cgatgtgacc accgaccgta g 41

<210> 34

<211> 41

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 34
cgatacgacg ggcgtactag cggttgctgg agaacggtat g 41

<210> 35

<211> 45

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 35
cgatacgacg ggcgtactag cgtctacccc tatgaagatg aaagc 45

<210> 36

<211> 45

<212> DNA

<213> Artificial

<220>
<223> primer
Page 7



<211> 42 <212> DNA Page 8 WD 2006/ 138183 PCTI US2006/ 022623 <213>
Artificial 97439W1 Segence Listing <220> <223> pri ner <400> 42 cgat acgacg
ggcgt act 8 acat atc tcctgttgtc gt 42 <210> 43 <211> é? 8? %pm <213>
ArtificiP? <223> primer <400> 43 cgatacgacg ggcg ac%ag cgtcgaggtt
gccaggat at agg 43 <210> 44 <211> 44 <212> DNA <213> Artificial <220>
<223> primer <400> 44 cgd42YMgSeRsEge ddehlTgggact atg agatgcectga ttge 44
<2)006> 435<211> 44 <212> DNA <213> Artificial <220> <223> prinmer <400> 45
COfaRsacy @ﬁgg&@@ba g g@@?ge&a ctcg 44 <210> 4f5<211> 43
<212> DNA <213> Art |C|a <223> primer <400> 46 cgatacgacg

ac% g cgaagttggc attgtgttca gtg 43 <210> 47 <211> 41 <212> DNA <213>
Arj ciygl <220>

<212> NA
<213> Artificial

<220>
<223> primer

<400> 37
cgatacgacg ggcgtactag cgtgagtgcc agcgagaaga ¢ 41

<210> 38

<211> 44

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 38
cgatacgacg ggcgtactag cgcaggaggt gaggtagttg aatc 44

<210> 39

<211> 42

<212> DNA

<213> Artificial

<220> )
<223> primer

<400> 39
cgatacgacg ggcgtactag cgtcaaatcc tcgttgacag ac 42

<210> 40

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 40
cgatacgacg ggcgtactag cgtgcactgt tgcctccatt ga 42

<210> 41

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 41
cgatacgacg ggcgtactag cgacaggaat tggctcagat atg 43

<210> 42
<211> 42
<212> DNA
Page 8



<223> priner <400> 47 cgatacgacg ggcgtactag cgtcatccag actgtcaaag g 41
Page 9 WD 2006/ 138183 PCT/ US2006/ 022623 97439W1 segence |isting <210> 48
<211> 4 > <213> Artificial <220> <223> pri <
cgatacgéggiéé@6§é§f;g cgaaacagga aacacggaca cc 42 <Zlg§&ﬁ§2é§@%§é§4 <212>
DNA <213> Artificial <220> _ <223> prinmer  .<400> 49 cgatacgacg ggcgtact ag
cgﬁa%ta pﬁqftigg%agat ct cag@”ﬁ?woﬁﬁﬁgn%eonﬁétffg 42 <212> DNA <213>
Artificral < > <223> prinmer <400> 50 cgatacgacg ggcgtactag cgcatgagtc
tgdd>ggttt gc 42 <210> 51 <211> 44 <212> DNA <213> Artificial <220>

<$22P> pPTHEr <400> 51 cgatacgacg ggcgtactag cgacaaagat ggctcttagc aaag 44
<2405 S4p <211> 44 <212> DNA <213> Artificial <220> <223> primer <400> 52

CegdtacgaEy ggesGicaad agacDate aaicgledtct ¢ gat tagc 44 42

<210> 43

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 43
cgatacgacg ggcgtactag cgtcgaggtt gccaggatat agg 43

<210> 44

<211> 44

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 44
cgatacgacg ggcgtactag cgggactatg agatgcctga ttgc 44

<210> 45

<211> 44

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 45
cgatacgacg ggcgtactag cgcaactatt agcagtcaca ctcg 44

<210> 46

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 46
cgatacgacg ggcgtactag cgaagttggc attgtgttca gtg 43

<210> 47

<211> 41

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 47
cgatacgacg ggcgtactag cgtcatccag actgtcaaad g 41

page 9



<210> 53 <211> 42 <212> DNA <213> Artificial <220> <223> prinmer Page 10
WO 2006/ 138183 PCT/ US2006/ 022623 97439W1 5egence Listing <400> 53

cgat acg factag cgaaaaccaa cccaaccaaa cc 42 <2 < >.44  <212>
DNA <2?@2m&ﬁﬁ¥g cial <220> <223> prinmer <400> 54 cé%?ggéggé$égggtactag
cggcacatca taattgggag tgtc_44 <210> 55 <211> 42 <212> DNA <213>
Artificial <220> <223> pP7#Wol SeeERCced s 9 cgacy ggcgt act ag cgget ctctt
0gs9ss chgc ag 42 <210> 56 <211> 42 <212> DNA <213> Artificial <220>

<223 pwpner <400> 56 cgatacgacg ggcgtactag cgtcattacc agccgacagc ac 42
<Z202»> 5PNA211> 41 <212> DNA <213> Artificial <220> <223> primer <400> 57
cqalIcgatEifdgédt act ag cgccgtcage gatctctcca ¢ 41 <210> 58 <211> 42 <212>

Di¥%205
<223> primer

<400> 48
cgatacgacg ggcgtactag cgaaacagga aacacggaca cc 42

<210> 49

<211> 44

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 49
cgatacgacg ggcgtactag cgctctatca tcacagatct cagc 44

<210> 50

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 50
cgatacgacg ggcgtactag cgcatgagtc tgactggttt gc 42

<210> 51
<211> 44
<212> DNA
<213> Artificial

<220>
<223> primer

- <400> 51
cgatacgacg ggcgtactag cgacaaagat ggctcttagc aaag 44

<210> 52

<211> 44

<212> DNA

<213> Artificial

<220> .
<223> primer

<400> 52
cgatacgacg ggcgtactag cgacccagtg aatttatgat tagc 44

<210> 53

<211> 42

<212> DNA

<213> Artificial

<220> .
<223> primer
Page 10



<213> Artificial <220> <223> prinmer <400> 58 cgatacgacg ggcgtact ag
cgcctgtcca ccactccttg tc 42 <210> 59 <211> 42 <212> DNA Page 11 WO

2006/ 1381833 2006/ 022623 97439wol Segence Listin f|C|a
<220> <2§§)>20§ﬁ!r§t#§ <400> 59 cgat acgacg ggcgt act ag nggqq@is}godg% égttct gg
42 <210> 60 <211> 43 <212> DNA <213> Artificial <220> <223> priner

<400> 60 cgatacgacg ggcgt aBt4dgwelcagencet bivgagt gt gat tgc 43 <210> 61 <211>
43 12 DNA <213> Artificial <220> <223> primer <400> 61 cgatacgacg

996 ﬁ%b@@ gg{? GohsH A ddcadd@addc <210> 62 <211> 40 312> DNA <213>
Artificral g primer <400> 62 cgatacgacg ggcgtactag cgctcggcac

ggcgg%}ggc 40 <210> 63 <211> 42 <212> DNA <213> Artificial <220> <223>

pri 44
<212> DNA
<213> Artificial

<220>
<223> primer

<400> 54
cgatacgacg ggcgtactag cggcacatca taattgggag tgtc 44

<210> 55

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 55
cgatacgacg ggcgtactag cggctctctt ggcgttcttc ag 42

<210> 56

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 56
cgatacgacg ggcgtactag cgtcattacc agccgacagc ac 42

<210> 57
<211> 41
<212> DNA
<213> Artificial

<220>
<223> primer

<400> 57
cgatacgacg ggcgtactag cgccgtcagc gatctctcca ¢ 41

<210> 58
<211> 42
<212> DNA
<213> Artificial

<220>
<223> primer

<400> 58
cgatacgacg ggcgtactag cgcctgtcca ccactccttg tc 42

<210> 59
<211> 42
<212> DNA
Page 11



<400> 63 cgat acgacg ggcgtactag cgatgtggat gacgtttagg to 42 <210> 64 <211>
41 <212> DNA <213> Artificial <220> <223> priner <400> 64 cgatacgacg
ggcgtactag cgggttgatg gcagtcggta a 41 Page 12 VE)ZOOGIéégé%% 262
PCTI USX0@IIBABES~ 97439W0L Seqence Listing <210> 65 P26 12> DNA
<213> Artificial <220> <223> prinmer <400> 65 cgatacgacg ggcgtact ag
<tgaagaagg ttht gacgg ac 94439wel1%eqepee 4JBtIng4 <212> DNA <213> Artificial
ALSHHCIRL | rer - <400> 66 cgat acgacg ggcgtactag cgtggttgtt tggttggtta
tHegs 44 <210> 67 <211> 42 <212> DNA <213> Artificial <220> <223> priner
<QQ&> @rimgat acgacg ggcgtactag cgccgatgac ttatagtatt ga 42 <210> 68 <211>
<212> DNA <213> Artificial <220> <223> priner <400> 68 cgatacgacg

@é@@i&écgggg%g%&%%ag&%%ca&ééag%@& 43 <210> 69 @

<210> 60

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 60
cgatacgacg ggcgtactag cgcaggtctc cgattgtgat tgc 43

<210> 61

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 61
cgatacgacg ggcgtactag cgctctggtg tgtggtgctt ata 43

<210> 62

<211> 40

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 62
cgatacgacg ggcgtactag cgctcggcac ggcaactgtc 40

<210> 63

<211> 42

<212> DNA

<213> Artificial

<220> )
<223> primer

<400> 63
cgatacgacg ggcgtactag cgatgtggat gacgtttagg ta 42

<210> 64

<211> 41

<212> DNA

<213> Artificial

<220> .
<223> primer

<400> 64
cgatacgacg ggcgtactag cgggttgatg gcagtcggta a 41

Page 12



<211> 44 <212> DNA <213> Artificial <220> <223> primer <400> 69

cgat acgacg ggcgtactag cggttcttca ggctcaggtc aatc 44 <210> 70 <211> 44

<212> DNA <213> Artificial <220> <223> primer Page ﬁ@?ﬁ@&é&&§8183

PCT/ US208YB?Y9IEI%  97439w01 Segence Listing <400> 70 é%% YRR e gt act ag
cgacagcggt at gtact ggt cat&zﬁé ;f210> 71 <211> 42 <212> DNA <213>
Artificial <220> <223> priHierol saggisesh'std8%acgacy ggegt act ag cgt gggaat a
otmfipgcagsat gc 42 <210> 72 <211> 42 <212> DNA <213> Artificial <220>

<2Z13> pr2 mer <400> 72 cgatacgacg ggcgtactag cgacatcacc gcgacgcagc as 42
<2212> IyA§$11> 40 <212> DNA <213> Artificial <220> <223> prinmer <400> 73
ctEBacEdTfd@dt act ag cggattccge gatgeccgatg 40 <210> 74 <211> .44 <212> DNA
<@z Artificial

<223> primer

<400> 65
cgatacgacg ggcgtactag cgaagaagag ttcatgacgg ac 42

<210> 66

<211> 44

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 66
cgatacgacg ggcgtactag cgtggttgtt tggttggtta ttcg 44

<210> ©7

<211> 42

<212> DNA
<213> Artificial

<220>
<223> primer

<400> 67
cgatacgacg ggcgtactag cgccgatgac ttatagtatt ga 42

<210> 68

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 68
cgatacgacg ggcgtactag cgataatctt gatgccactt agc 43

<210> 69

<211> 44

<212> DNA

<213> Artificial

<220> .
<223> primer

<400> 69
cgatacgacg ggcgtactag cggttcttca ggctcaggtc aatc 44

<210> 70

<211> 44

<212> DNA
<213> Artificial

<220> .
<223> primer
Page 13



<220> <223> priner <400> 74 cgatacgacg ggcgtactag cgcgcccatg tatttagaga
accg 44 <210> 75 <211> 40 <212> DNA <213> Artificial <220> <223> priner
<400> 75 cgatacgacg ggcgtactag cgccggcgtc gtgcgcgaaa <211> 40
<212> DNR 3@{&38%2? WO 2006/ 138183 PCT/ US2006/ 022623 <;‘%3T>‘ﬁ%r]’w‘¥zlz@?a|
97439W1 Segence Listing < > <223> pringr.  <400> 76 cgatacgacg ggcgtact ag
cgcagccacg tcagccagec 40 925%@91f¥“@ET§§1 M9.212> DNA <213> Artifici al
<2400> 823> priner <400> 77 cgatacgacg ggcgtactag cggagcgaat atctggcaca cc
4zgatXaeg PYcgactag dPaca@dgyer Ddtact@i3catra tificial <220> <248> pri ner

<400> 78 cgat acgacg ggcgtactag cggggccagg tctagaacga at 42 <210> 79 <211>
435162133 DNA <213> Artificial <220> <223> primer <400> 79 cgatacgacg
ggeaiacyag cgtggagtac aatggtctcg agc 43

<212> DNA
<213> Artificial

<220>
<223> primer

<400> 71
cgatacgacg ggcgtactag cgtgggaata gtgtgcgtat gc 42

<210> 72

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 72
cgatacgacg ggcgtactag cgacatcacc gcgacgcagc aa 42

<210> 73

<211> 40

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 73
cgatacgacg ggcgtactag cggattccgc gatgccgatg 40

<210> 74

<211> 44

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 74
cgatacgacg ggcgtactag cgcgcccatg tatttagaga accg 44

<210> 75

<211> 40

<212> DNA

<213> Artificial

<220> i
<223> primer

<400> 75
cgatacgacg ggcgtactag cgccggcgtc gtgcgcgaaa 40

<210> 76
<211> 40
<212> DNA

Page 14



<210> 80 <211> 44 <212> DNA <213> Artificial <220> <223> priner <400> 80
cgat acgacg ggcgtactag cgtttgcatg aagtctgaga acga 44 <210> 81 <211> 41

<212> rtificial <220> <223> priner <400> g

ggcagt a([:)l\@g cgé{gﬁlg(?att acaacggcta g 41 Page 15 WO 2006/%@%‘3‘5&39&8

PCTI US2006/ 022623 97439\/\/%%35>9 ince Li sti, n <210> 82 <211> 44 <212> DNA
<;%§$ Ftiﬁgﬁfﬂ <220> %ﬁ i FRgenc %&66 ing> cgatacgacg ggcgt act ag

cgca ct? ggtaatccct gttc 44 <210> 83 <211> 42 <212> DNA <213>

AxR205 ci al <220> <223> primer <400> 83 cgatacgacg ggcgtactag cgacagcgtt
cadf¥tcgrimegg 42 <210> 84 <211> 44 <212> DNA <213> Artificial <220>

<;§§g gbmer <400> 84 cgatacgacg ggcgtactag cgagagaatt gcgatacgtt acag 44
<¢dbradacs ghtgrfAdag <cgtdgeddid tcageccagec 40

<210> 77

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 77
cgatacgacg ggcgtactag cggagcgaat atctggcaca cc 42

<210> 78

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 78
cgatacgacg ggcgtactag cggggccagg tctagaacga at 42

<210> 79

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 79
cgatacgacg ggcgtactag cgtggagtac aatggtctcg agc 43

<210> 80

<211> 44

<212> DNA

<213> Artificial

<220> .
<223> primer

<400> 80
cgatacgacg ggcgtactag cgtttgcatg aagtctgaga acga 44

<210> 81
<211> 41
<212> DNA
<213> Artificial

<220> .
<223> primer

<400> 81 .
cgatacgacg ggcgtactag cgacggcatt acaacggcta g 41

Page 15



<213> Artificial <220> <223> prinmer <400> 85 cgatacgacg ggcgtact ag
cgccttacaa cctattgaca cctg 44 <210> 86 <211> 42 <212> DNA <213>
Artificial <220> <223> primer <400> 86 cgatacgacg ¢ cacgaga
gct acct YOROHIAB3 010> 87 <211> 42 <212> DNA <213> rt/‘?ﬁ}@é?&gﬂw
<223> priner Page 16 WO 2006/ 138183 PCT/ UUS2006/ 022623 97439W)1 segence
Li sting <400> 87 cgat acgallf3FYehtSeoenss 4844t aca at at gggcag gg 42 <210> 88
<23 44 <212> DNA <213> Artificial <220> <223> priner <400> 88
cgailvcgafg ggcgtactag cgtcgtaagc tgttcttctg gtac 44 <210> 89 <211> 43
<2212> DDA <213> Artificial <220> <223> priner <400> 89 cgatacgacg
ggétactrlg figtddat t gct t gat gaaact gat 43 <210> 90 <211> 44 <212> DNA <213>
Abids cial <220> <223> pri mer

<223> primer

<400> 82
cgatacgacg ggcgtactag cgcatcttct ggtaatccct gttc 44

<210> 83

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 83
cgatacgacg ggcgtactag cgacagcgtt caatctcgtt gg 42

<210> 84

<211> 44

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 84
cgatacgacg ggcgtactag cgagagaatt gcgatacgtt acag 44

<210> 85

<211> 44

<212> DNA

<213> Artificial

<220> .
<223> primer

<400> 85
cgatacgacg ggcgtactag cgccttacaa cctattgaca cctg 44

<210> 86

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 86
cgatacgacg ggcgtactag cgacacgaga gctacctgca ga 42

<210> 87

<211> 42

<212> DNA

<213> Artificial

<220> .
<223> primer
Page 16



<400> 90 cgat acgacg ggcgtactag cgttggatat tcaccgaaca ctag 44 <210> 91’
<211> 43 <212> DNA <213> Artificial <220> <223> prinmer <400> 91
cgat acgac factag cgcttgtgga aatgagtcaa cgg 43 <2 44 <212>
DNA <21‘§82g‘%?1|g?1%§i al <220> <223> prinmer <400> 92 cgi’tgz’é%%"g%é%?gt act ag
cgaggtagct atatttcgct tgac 44 <210> 93 <211> 42 <212> DNA Page 17 WO
2006/ 138183 PCT/ US2006/ 022¥ 43 28%RR6¢ 'Sedéf®e Listing <213> Artifici al
<22fb0-<2%¥3> primer <400> 93 cgatacgacg ggcgtactag cggagcgtct acgtcctggt ga
42cqgatditfharg9dgcgtidtagiegtitatdea @A¥Atggedd@goArtificial <220> <223> pri ner
<400> 94 cgat acgacg ggcgtactag cgcattggtt tcgctgtttt ga 42 <210> 95 <211>
43< >1%? DNA <213> Artificial <220> <223> prinmer <400> 95 cgatacgacg
ggéﬁhgctﬁb cgt ggaagag tgagggtgga tac 43 <210> 96

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 88
cgatacgacg ggcgtactag cgtcgtaagc tgttcttctg gtac 44

<210> 89

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 89
cgatacgacg ggcgtactag cgtcattgct tgatgaaact gat 43

<210> 90
<211> 44
<212> DNA
<213> Artificial

<220>
<223> primer

<400> 90
cgatacgacg ggcgtactag cgttggatat tcaccgaaca ctag 44

<210> 91

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 91
cgatacgacg ggcgtactag cgcttgtgga aatgagtcaa cgg 43

<210> 92

<211> 44

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 92
cgatacgacg ggcgtactag cgaggtagct atatttcgct tgac 44

<210> 93
<211> 42
<212> DNA
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<211> 43 <212> DNA <213> Artificial <220> <223> prinmer <400> 96
cgat acgacg ggcgtactag cgaataatcc ctctgttgac gaa 43 <210> 97 <211> 43 <212>

DNA <21 ial <220> <223> priner <400> 97 cg tact ag
cgaggagcgvé’?% é{b@é?ct ac acg 43 <210> 98 <211> 42 <212>%6ﬁ{28§§%f§2"% rtificial
<220> <223> primer <400> 98 cgatacgacg ggcgtactag cgctaagttc caatactctt gc
42 _Page 18 WO 2006/ 13818397G9W0k 3@061@2R6x3INg97439W) 1 segence Listing <210>
9<23<3211Mt4§1c1@212> DNA <213> Artificial <220> <223> priner <400> 99
cggiRcgacg ggcgtactag cggccggtac ttatgtatgt gcatt 45 <210> 100 <211> 42
<24223>DNgyime213> Artificial <220> <223> prinmer <400> 100 cgatacgacg
ggcgt actag cgcatcattg gcggttgatt to 42 <210> 101 <211> 42 <212> DNA <213>

Arggata%bacg.ggcgtactag cggagcgtct acgtcctggt ga 42

<210> 94

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 94
cgatacgacg ggcgtactag cgcattggtt tcgctgtttt ga 42

<210> 95

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 95
cgatacgacg ggcgtactag cgtggaagag tgagggtgga tac 43

<210> 96

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 96
cgatacgacg ggcgtactag cgaataatcc ctctgttgac gaa 43

<210> 97

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 97
cgatacgacg ggcgtactag cgaggagcaa tgagaattac acg 43

<210> 98

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 98
cgatacgacg ggcgtactag cgctaagttc caatactctt gc 42
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<220> <223> priner <400> 101 cgatacgacg ggcgtactag cggggaacat acgcttccag
at 42 <210> 102 <211> 43 <212> DNA <213> Artificial <220> <223> priner

<400> 102 ¢ Cg ggcgtactag cgttccacat tttgtttggg < > 103
<211> 42&05%@3%% <213> Artificial <220> <223> pri ?P’g‘f”é;?ﬂ%@% 3

cgat acgacg ggcgtactag cgccttatcc gactcgcaat gt 42 <210> 104 <211> 44 <212>
DNA <213> Artificial <2209743980BSepenqeckistge 19 WO 2006/ 138183
F(léﬁ?ZO&p/OZZGZS, 97439W1 segence Listing <400> 104 cgatacgacg ggcgtact ag
cocsbgt g ggttatgtgg tgga 44 <210> 105 <211> 41 <212> DNA <213>
ArkpfascipNa <220> <223> priner <400> 105 cgatacgacg ggcgtactag cgttggttge
gcatPcamyifidinl <210> 106 <211> 43 <212> DNA <213> Artificial <220>
<2g§ﬁbpriner <400> 106

<223> primer

<400> 99
cgatacgacg ggcgtactag cggccggtac ttatgtatgt gcatt 45

<210> 100

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 100
cgatacgacg ggcgtactag cgcatcattg gcggttgatt ta 42

<210> 101

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 101
cgatacgacg ggcgtactag cggggaacat acgcttccag at 42

<210> 102

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 102
cgatacgacg ggcgtactag cgttccacat tttgtttggg aaa 43

<210> 103

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 103
cgatacgacg ggcgtactag cgccttatcc gactcgcaat gt 42

<210> 104
<211> 44
<212> DNA
<213> Artificial

<220>
<223> primer
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cgat acgacg ggcgtactag cgtgttgttc tttgtgcagg aga 43 <210> 107 <211> 44
<212> DNA <213> Artificial <220> <223> priner <400> 107 cgatacgacg
ggcgtact ag cgtcgtaatg ttagctgtat catc 44 <210> 108 <2 DNA
<213> Ar‘FBfZP‘g‘i’léglsézzw <223> primer <400> 108 cgat acéé?&ﬁg%oglg%g{ag
cgtacattag ctgtccactt accg 44 <210> 109 <211> 43 <212> DNA <213>
Artificial <220> <223> priifEPWolpeaenceoy'sida%acgacg ggcgt act ag cggt gggt gg
toQigeht apgy ttt 43 <210> 110 <211> 43 <212> DNA Page 20 WO 2006/ 138183
PCldd19204q) 9@cfiddtad ¢4asiMtos agroseytyy Siggag <213> Artificial 44<220> <223>
primer <400> 110 cgatacgacg ggcgtactag cgctggatat taccagtgtc att 43 <210>
11 ?gl 043 <212> DNA <213> Artificial <220> <223> priner <400> 111
cgé hgg gr’ ggcgt act ag cgact gat aa aggggagtgg ata 43 <210> 112 <211> 41

<212> DNA
<213> Artificial

<220>
<223> primer

<400> 105
cgatacgacg ggcgtactag cgttggttgc gcaattcaag t 41

<210> 106

<211> 43

<212> DNA

<213> "Artificial

<220> . :
<223> primer

<400> 106
cgatacgacg ggcgtactag cgtgttgttc tttgtgcagg aga 43

<210> 107
<211> 44
<212> DNA
<213> Artificial

<220>
<223> primer

<400> 107
cgatacgacg ggcgtactag cgtcgtaatg ttagctgtat catc 44

<210> 108

<211> 44

<212> DNA

<213> Artificial

<220> .
<223> primer

<400> 108
cgatacgacg ggcgtactag cgtacattag ctgtccactt accg 44

<210> 109

<211> 43

<212> DNA

<213> Artificial

<220> .
<223> primer

<400> 109
cgatacgacg ggcgtactag cggtgggtgg tggtcttaag ttt 43

<210> 110
<211> 43
<212> DNA
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<212> DNA <213> Artificial <220> <223> priner <400> 112 cgatacgacg
ggcgtactag cgctcgectt getctttgag ¢ 41 <210> 113 <211> 42 <212> DNA <213>
Artificial <220> <223> primer <400> 113 cgatacgacg 9p ggacacaa
gccet ct YQ2WH1IIB3 210> 114 <211> 43 <212> DNA  <213> ‘;i%?ﬁ’%?’&fc’ngw
<223> prinmer <400> 114 cgatacgacg ggcgtactag cgtagatacg gttacggtta cag 43
<%é9 115 <211> 42 <212> IPAROWOL p3emenge tList %l <220> <223> prinmer <400>
afﬁEb éabgcgtactag cgcatgggaa gctgttttga tg 42 Page 21 WO
2Q§§¢138183 PCT/ US2006/ 022623 97439wol segence Listing <210> 116 <211> 42
<2123>[M#ﬁma213> Artificial <220> <223> primer <400> 116 cgatacgacg
Eéactzg cgcccgaaga attgttccaa tc 42 <210> 117 <211> 21 <212> DNA <213>

ééﬂa dﬁ%ﬁ@ﬁktag cgctggatat taccagtgtc att 43

<210> 111

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 111
cgatacgacg ggcgtactag cgactgataa aggggagtgg ata 43

<210> 112
<211> 41
<212> DNA
<213> Artificial

<220>
<223> primer

<400> 112
cgatacgacg ggcgtactag cgctcgecctt gctctttgag ¢ 41

<210> 113

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 113
cgatacgacg ggcgtactag cgggacacaa gccctctcta cg 42

<210> 114

<211> 43

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 114
cgatacgacg ggcgtactag cgtagatacg gttacggtta cag 43

<210> 115

<211> 42

<212> DNA

<213> Artificial

<220>
<223> primer

<400> 115
cgatacgacg ggcgtactag cgcatgggaa gctgttttga tg 42
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<223> Primer <400> 117 gaccaatcct gtcacctctg a 21 <210> 118 <211> 21
<212> DNA <213> Artificial <220> <223> Priner <400> 118 gt at at gagk
cccatrc <210> 119 <211> 20 <212> DNA <213> Arti fd,ci 220>
<223> Pﬁ&g&o&éﬂ{%> 119 tcggtgggaa agaatttgac 20 <210'§C&‘§&'2@£%&2>62§0 <212>
DNA <213> Artificial <220> <223> Primer, <400> 120 ttcctgatag gggctctgtg
20 <210> 121 <211> 24 <297#39¢NaSeqentssLigting ci al <220> <223> Primer Page
22 JAR, 20(@/ 138183 PCT/ US2000/ 022623 97439WD1 Seqgence Listing <400> 121
acgagsaapg agatagcata gatg 24 <210> 122 <211> 24 <212> DNA <213>

Ar€dl2bcitiAa <220> <223> Priner <400> 122 gt aggagaag gtgtatgagt tagc 24
<213> Artificial

<220>
<223> primer

<400> 116
cgatacgacg ggcgtactag cgcccgaaga attgttccaa tc 42

<210> 117
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 117
gaccaatcct gtcacctctg a 21

<210> 118
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 118
gtatatgagk cccatrcaac t 21

<210> 119

<211> 20

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 119
tcggtgggaa agaatttgac 20

<210> 120
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 120
ttcctgatag gggctctgtg 20

<210> 121

<211> 24

<212> DNA
<213> Artificial

<220> .
<223> Primer
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<210> 123 <211> 20 <212> DNA <213> Artificial <220> <223> Priner <400>
123 acctgggcta attgggattc 20 <210> 124 <211> 20 <212> DNA <213>
Artifici < > <223> Primer <400> 124 aatgcctgtt <210>
195 <o YO YBOARI S ONA TOT5e Artificial canos . ppalisiEbingd ) <70
ggcttatgtg gccccttact 20 <210> 126 <211> 20 <212> DNA <213> Artificial
<220> <223> Priner <4009743¥0da2pmepeR ddSEattattg 20 <210> 127 <211> 20
EﬁgiPage 23 WD 2006/ 138183 PCT/ US2006/ 022623 97439W1 Segence Listing
21
2

<
<:2§11€"§g;eg gfdgg't@dcaﬁ?g’fgq <223> Prinmer <400> 127 ggctcagata tggegagaaca 20
<210> 1 <211> 21 <212> DNA

<210> 122
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 122
gtaggagaag gtgtatgagt tagc 24

<210> 123
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 123
acctgggcta attgggattc 20

<210> 124
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 124
aatgcctgtt ggagcttgtt 20

<210> 125
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 125
ggcttatgtg gccccttact 20

<210> 126
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 126
aagatggccg cgtattattg 20

<210> 127
<211> 20
<212> DNA
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<213> Artificial <220> <223> Primer <400> 128 ttggtccggg taataatgag a 21
<210> 129 <211> 20 <212> DNA <213> Artificial <220> <223> Priner <400>
129 ccatangigg cattataccc 20 <210> 130 <211> 20 <212> DNA <2
Artificidl BB18%523> priner <400> 130 gcagtctctc tg%%?’!]{s%“&@"%” <210>
131 <211> 20 <212> DNA <213> Artificial <220> <223> Prinmer <400> 131
tgctttaccc aaggcaaaaa 20 97230w0ll3Bgerzelristiing<212> DNA <213> Artificia

3> Hrrifid@iner <400> 132 agcctcatct gccaggtcta 20 page 24 WO
22%%@;38183 PCT/ US2006/ 022623 97439w01 Segence Listing <210> 133 <211> 23

>DNA-imepgl13> Artificial <220> <223> Priner

<400> 127
ggctcagata tgcgagaaca 20

<210> 128
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 128
ttggtccggg taataatgag a 21

<210> 129
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 129
ccatatgcgg cattataccc 20

<210> 130

<211> 20

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 130
gcagtctctc tgcgttttcc 20

<210> 131

<211> 20

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 131
tgctttaccc aaggcaaaaa 20

<210> 132

<211> 20

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 132
agcctcatct gccaggtcta 20
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<400> 133 aagatggctc ttagcaaagt caa 23 <210> 134 <211> 22 <212> DNA <213>
Artificial <220> <223> Priner <400> 134 tactatctcc tgtgctccgt tg 22 <210>
135 <211 > DNA <213> Artificial <220> <223> i > 135
tggggcaa§¥?§gg§§é§tgg 20 <210> 136 <211> 23 <212> DNAQH¥@§B@W§?§?fiCiaI
<220> <223> Prinmer <400> acatcataa ttqggagtgt caa 23 <210> 137 <211>
21 <212> DNA <213> Arti@?%%gp < Cejﬂf%y%griner <400> 137 ccaaccaaac
aaQaecghs a 21 <210> 138 <211> 20 <212> DNA <213> Artificial <220>

<223 PRBner Page 25 WD 2006/ 138183 PCT/ US2006/ 022623 97439WDL segence

i
Llﬁ%gygA%pqug_FB accttgactg gaggccgtta 20 <210> 139

<220>
<223> Primer

<400> 133
aagatggctc ttagcaaagt caa 23

<210> 134

<211> 22

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 134
tactatctcc tgtgctecgt tg 22

<210> 135
<211> 20
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 135
tggggcaaat acaaagatgg 20

<210> 136

<211> 23

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 136
cacatcataa ttgggagtgt caa 23

<210> 137

<211> 21

<212> DNA
<213> Artificial

<220>
<223> - Primer

<400> 137
ccaaccaaac aacaacgttc a 21

<210> 138

<211> 20

<212> DNA
<213> Artificial

<220>
<223> Primer
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<211> 32 <212> DNA <213> Artificial <220> <223> Prinmer <400> 139
t caact cgaa taacggtgac ttcttaccac tg 32 <210> 140 <211> 22 <212> DNA <213>

Artifici <2 <223> Priner <400> 140 tgcagagcgt c <210>
141 <2119 522% 6?13§1f§> DNA <213> Artificial <220> <223>%ﬁ‘%§ﬁ5"%}°¥%ﬁ> 141
ctcttactcg tggtttccaa cttga 25 <210> 142 <211> 24 <212> DNA <213>
Artificial <220> <223> PrPM3owokseogenceabistdgggcccat aagcaacact cgaa 24
<21Qﬁ)14§3<211> 25 <212> DNA <213> Artificial <220> <223> Primer <400>
143caag c@gedgctccg ttatc 25 <210> 144 <211> 26 <212>gDNA Page 26 WO
2006/138 3 P /U82006/022623 <213> Artificial 97439W1 Segence Listing

<
2%5&0> 139
<211> 32
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 139
tcaactcgaa taacggtgac ttcttaccac tg 32

<210> 140

<211> 22

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 140
tgcagagcgt cctttggtct at 22

<210> 141

<211> 25

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 141
ctcttactcg tggtttccaa cttga 25

<210> 142
<211> 24
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 142
tggcgcccat aagcaacact cgaa 24

<210> 143

<211> 25

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 143
aacagatgta agcagctccg ttatc 25

<210> 144
<211> 26
<212> DNA
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<223> Primer <400> 144 cgatttttat tggatgctgt acattt 26 <210> 145 <211> 26

<212> DNA <213> Artificial <220> <223> Primer

<400> 145 tgccatagca

tgacacaa%g)gﬁ%@aﬁﬁgG <210> 146 <211> 21 <212> DNA <2é§5Y§%%&&%%&a50<220>
>

<223> Pri ner
<212> DNA <213> Artifici%l i%%ﬁ? <223> .Pri ner

743 Segence Listing
L C5h5at a9¢i ARiafage 27

<220>
<223> Primer

<400> 144
cgatttttat tggatgctgt acattt

<210> 145

<211> 26

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 145
tgccatagca tgacacaatg gctcct

<210> 146
<211> 21
<212> DNA
<213> Artificial

<220>
<223> Primer

<400> 146
cggcagcgtc tcaattcgtt ¢

<210> 147

<211> 20

<212> DNA

<213> Artificial

<220>
<223> Primer

<400> 147
caagccgect tcctcatagce
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146 cggcagcgtc tcaattcgtt ¢ 21 <21

<400> 147 caagccgcct

26

26

21

20



