FLU D PROCESSI NG DEVI CE AND METHOD CROSSREFERENCE
TORELATEDAPPLI CATI ON [ 0001] The present application
wolei7mg1sa7benefit fromearlier filed U S. Provperawsals027670
Pat ent Application No. 60/699, 782, filed July 15,
2005, which is incorporated herein in its entirety by
r ef er ence. FLINTIREROCHSSINGORBYICE ANILMESIHPDt eachi ngs
relate to a device, a system and methods, for
processing fluids. Mdre particularly, the present
CROSS REIFARFENCEVQtRENATEIed PEEECATIENN mani pul at e, process,
or otherwise alter fluid sanples. SUMVARY [ 0003]
[000Accor diThg piedent albplidatiorerlabal aEmRhet feord leadiel filkd d&Ss Prugisional
device is provided wherein a plurality of different
Paterfd UGIpBEaion Bod 66/690IEIIC EifedCRIBE 85, MBJS,i which Saiapdrporatad hbein in its
preanplified to produce a plurality of different
entird® By RMRGES. | ed sequences and one or nore target nucleic
aci'd sequences of the plurality of different
pre-anplified sequences can then be anplified, using a
singl e device. The fluid processing device can
INT. SPPrigya mcroflluidic device. [0004] According to
vari ous enbodi ments, a fluid processing device is
rovid t hat . I.S€; S U .
000y  age by KRR TR 16 (BRI Sk BlhoB S procesing
mia§ oo e SRR Bt G0k i dart EHIRERRLRY grogess o
the one or nore fluid processing pathways each can
mha@@ﬁﬁﬁ??@“%”@?&%t regi on that can conprise
pre-anplification reaction conponents disposed therein
and can be adapted to preanplify a plurality of
di fferent nucleic acid sequences present in a sanple
SUMMARY oduce a plurality of pre-anplified sequences and
two or nore second regions each of which can be incT
[0003]s a: 7 Ascendipigdiociguncededignisi & Hlwih@racessing devificols ripyded
can conprise anplification reaction
wherein a plurality of different nucleic acid sequences contained in a sample can be pre-

amplified to produce a plurality of different pre-amplified sequences and one or more target
nucleic acid sequences of the plurality of different pre-amplified sequences can then be
amplified, using a single device. The fluid processing device can comprise a microflluidic
device.

[0004] According to various embodiments, a fluid processing device is provided that
can comprise: a substrate that can comprise a first surface, an opposing second surface, and a
thickness; and one or more fluid processing pathways at least partially defined by the
substrate, the one or more fluid processing pathways each can comprise a first region that can
comprise pre-amplification reaction components disposed therein and can be adapted to pre-
amplify a plurality of different nucleic acid sequences present in a sample to produce a

plurality of pre-amplified sequences and two or more second regions each of which can be in



conmponents di sposed therein that can be adapted to
anplify one or nore target sequences of the plurality
w@boopoersenpl i fi ed sequences to produce one or POF/ES2006/027670
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surface and an opposi ng second surface; and one or
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partially defined by the substrate, the one or nore
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substrate, the one or nore fluid processing pathways
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[0007] According to some embodiments, a fluid processing system is provided that
can comprise a fluid processing device, and a detector in optical and/or electrochemical
communication with two or more second regions of each fluid processing pathway of the
fluid processing device, the detector can be adapted to detect, in the two or more second
regions, one or more amplified target sequences each of which can be labeled with a
respective detectable label. The fluid processing system can comprise a thermal cycling

device. If included, the thermal cycling device can comprise, for example, a peltier device or



ot her known heating device. Exenplary peltier devices
that can be used include those described in U S.
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di fferent nucleic acid sequences in the first region
pathwtags, pachdite pacgsieg ppthivhy egh ¢dmpiride 8 fingd regidnhiatflutdcommunication
conprise a plurality of pre-anplified nucleic acid
with sequemee sscombregiogs;titeodoriag arfplid fanpit thhtwad ceapiea fglirahy of
the first region to the two or nore second regions;
differamtchuaiiel acdid/ kR@erdes it She GRE rESSPOL tHeVRuill i EREsiHE GRIRE Bre-
of the plurality of preanplified nucleic acid
ampliB@RePIaRS Y oT deffEbht Aliclbid RciiWeqRhcc ™ e TRG Q8o ®Pr&tSe a pre-
to produce at |east one respective anplified target

ampli$i6d 810 GAnpIB 11R@6sh mprRE a PWRaIIPbLprE RRPBRTed ﬁﬂ:le%"&:ld sequences;
[ 0009] According to sone enbodi nents, a fluid

moviky Qﬁeﬁr@aﬁghf@lt Jﬂ@iq dathpRy YOG ﬁrﬁa&gl%ﬁ‘% GRS 3 more second
providing a fluid processing device that can conprise
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region, Wher el
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ont ac the fluid s le wigh the amoni a gas h
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as the a ni a ‘Hg dISSO|V s into the fluid sanple.

can cpRPESY PERVEIRE AviHG FESREOURE SUELPY b TTRRTIE e i cipre fuid

nmore than once, for exanple, to sequentially draw a
procegsing Rethways each of which can comprise a first region and at leaSt one sealed region

disposed downstream from and in fluid communication with the first region, wherein the at
least one sealed region can comprise ammonia gas; retaining a fluid sample in the first region;
and contacting the fluid sample with the ammonia gas, such that the fluid sample is drawn
from the first region as the ammonia gas dissolves into the fluid sample. This fluid drawing
through solubilization can occur more than once, for example, to sequentially draw a fluid

and/or reaction product thereof into two or more different regions.



and/ or reaction product thereof into two or nore
different regions. PCT/ USOS/ a IB C [0010] According
W 00vAatiseous enbodi ments, pre-anplificati on andPCT/US2006/027670
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[0010)y oces Sioagrdinavs ¥aious erbasinaeiss. dre-amulification and emptifi¢atipypEone
processi ng device. |In sone enbodi nents,

or mpreetargst infi¢leigt dotsh segnencespani be @egomphiskedninbe single ofid ipsdvessing
in a single fluid processing device, along wth one or
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detecting reactions. [0011] According to sone

amplefichigeh aehtuaplificafibructh e acesplisigddevd sieglarfthidrptdoedmg ateeice,
provi ded that can process up to 50 different fluid
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can identify pathogens, antibiotics resistance, origin
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di sorders. The fluid processing device and net hods can
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specific. 1 According to various enbodi nents,
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rge regi on ehconpassi ng nore an oné segment of a

cle%c acid Iecwle usin dgrigers out si-de the target

methDdCaft b sensyrtl.ve 0,4 single molecule can be¢ strain specific. .
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usin ecific pri rs for each site_j a second or
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first or pre-anplification region of the device. This
COMpE{SE REFPBPIGRG 2f 1g7ee Fepdons PeOMPANBg R0Te a8 ce SAZTBIN RH R gucleic
__than one polynorphic region in a particular _gene or
acid gelgeyla usige peers|Qubyids|theNgrget fren ) 2 fishepresmahication region of a
_advantages of the present teachings will be set forth
fluid jprecpssing naphwaef ¢ et prpedsaing dovage, thet tanvie, folleyded; by ameplification
wi Il be apparent fromthe description, or may be
of eatletirget drebysipg spsrific rioferst fheegsh sent a sesamhdrrrgmlifiddtien region in
obj ectives and ot her advantages of the
fluid communication with the first or pre-amplification region of the device. This method

allows for the simultaneous detection of more than one polymorphic region in a particular
gene or several genes.

[0013] Additional features and advantages of the present teachings will be set forth in
part in the description that follows, and in part will be apparent from the description, or may
be learned by practice of the present teachings. The objectives and other advantages of the
present teachings will be realized and attained by the means of the elements and combinations

particularly pointed out in the description that follows.



present teachings will be realized and attai ned by the
nmeans of the elenents and conbi nations particularly
w@einmbedebut in the description that follows. PPCT/US2006/027670

e e S 44 WSLBABTETUE 09%4] It is to be understood that both

t he foregoi ng general description and the follow ng
[0014}jet ai | Keds debe rinderstiopd dhas t@tbeﬁ»m faregoing poBsp) desatinsiop and the

only and are intended to provide a further explanation
follovgifig tdteilgst deseriptiane atghéxsgwlanDRANEKIESA @D 1By Wad jatgy intended to

enbodi nents of the present teachings are exenplified
providen futiker asplanstiam 91 thg presenhieaddngsThe t eachi ngs are not

limted to the enbodi ments depicted in the draw ngs,

and include simlar structures and nmet hods as set

forth in the follow ng description and as woul d be
DRAWNIOGH to those of ordinary skill in the art in view of

the present teachings. In the drawi ngs: [0016] Fig. 1

[00151 | | uSt Vai®RS éenpddafientt &F Bk Arebdntli tBachin@S &HS 1 HG@MPBRNEL En the
according to various enbodi nents; [0017] Fig. 2

accontahyiBd HRAWARs AT RACHYRWrdhot dintiteditd RS fBSIHhEEs dNItE&RIn the
according to sonme enbodi nents; [0018] Fig. 3

drawihgd, Bef hAh&SsiRils B9SuRE Ghd RARRbAVHs Y Bfih e %llt')i\&ﬁing':description
processing device illustrated in Fig. 2; [0019] Fig. 4

and ad Wbild £ Rldeh B ﬂPché Bf Hﬂdﬁﬁ’%&gilﬁn i@ R}{e%féﬁé ﬁgsegﬁgécﬁﬁxgs. In
according to various enbodi nents; FOOZO Figs. 5-10
medééﬁgﬁtrate a systemaccording to various enbodi nents
0 e present teachings and conprising a
[0016&;].r g; g f 1|§: glhl[élg E”agggsra d}?lgmg ﬁ' W[ogagﬂf])\(ci ;%%%e.%srila_ga qev(ij%gal(ljcg?rging to various
b .ﬁéﬁQWIaccording to ot her various enbodi ments of the
enlo% g&nt t eachi ngs.

[0017] Fig. 2 illustrates a plan view of a fluid processing device, according to some
embodiments;

[0018] Fig. 3 illustrates a cross-sectional view of the fluid processing device illustrated
in Fig. 2;

[0019] Fig. 4 illustrates a plan view of a fluid processing device according to various
embodiments;

[0020] Figs. 5-10 illustrate a system according to various embodiments of the present

teachings and comprising a pre-amplification array, a mixing array, and a microfluidics card;

and

[0021] h Fig. 11 depicts a system according to other various embodiments of the present
teachings.

[0022] It is to be understood that the following descriptions are exemplary and

explanatory only. The accompanying drawings are incorporated in and constitute a part of this



[0022] It is to be understood that the follow ng

descriptions are exenplary and explanatory only. The
wa@ewonpieyi ng drawi ngs are incorporated i n andPCT/US2006/027670
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ppl icati on and fiustrate several exenplary

apphé#m@m%lhts@ams‘mrai erenglascembadinents mik thealscaiptipn. Refeomce will

be made to various enbodi nents, exanples of which are
now pg made foartagigus emttodisneatscenapaiey |0ﬁghtsth awi iHggratedVirethe werompanying

possi bl e, the sane reference nunbers are used in the
drawitrcawWhgsvernmbssible, the samd pfarae nombat ere used irhihe sleaveingsrand the

like parts. DESCRIPTION I. General: [0023] Throughout
desctiptonap pdferaatliceane delfempapd.i ons of vari ous enbodi nents

use "conprising" |anguage; however, it wll be

under st ood by one of skill in the art, that in sone

speci fic instances, an enbodi nent can alternatively be
DEsdmgeridred usi ng the | anguage "consisting essentially

of or "consisting of." [0024] For purposes of better
I unggisimndi ng the present teachings and in no way

limting the scope of the teachings, it will be clear

[0023]0 one 'ﬂfronﬁéﬁbﬁtl te o Eﬂﬁcaﬁ‘&ﬂ H&@ﬁ]loﬁdﬁ? Hfsevaﬂ{)ust h b§l)diments use

si ngul ar includes the plural ess specifica

“corrﬁ)tﬂ%g’dlaﬂ%ﬁhgé VHo%ver 1@%1%@&?&&3‘ gr ng skt 1ntth99rt A% some

eas are’ used interc
0 S W,Se cat ed
specf?i@ rrkls&igé e’x g? eén?@%meaggﬁ %ltepnaﬁgerl rbcee r(li sacg ié%cfa u§1ng tﬁe language

orti nd. o ner|cal val ues used in the
“mgﬁH% “mggﬁgﬁaan mm EP%§# are to be understood as

ei ng d|f|ed [ the term "abouyt
100281 cor i G IBPPoER Q%@ ﬁ%a? BEImEGE (R R Erings i i o way
.. rical rameters, L forth in the follown
hmlfglgg@? JooRsT B, Carttngse  Wahbricleardp pue efilbig sheot batt the s of the
may vary dependi 9 upon t he desired properties
1

Slngl%%'d%?deﬁ @eﬂéurélﬂin %@SCI Pﬁlly§% qth%“f”ﬁ?}cr]@§le Or%. wﬁrms [13 ” u

be understood to mean a given value + 5% Therefore,
and %lea%ﬁamr%useém@hamﬁ@bbnm thissapplicatiean 95 - 105 nl. At

the very | east, each nunerical paraneter should at
[0025least bdidenstherrast indicatedy hll nomhberk expmessing quatities percengages or

significant
proportions, and other numerical values used in the specification and claims, are to be
understood as being modified in all instances by the term “about.” Accordingly, unless
indicated to the contrary, the numerical parameters set forth in the following specification and
attached claims are approximations that may vary depending upon the desired properties
sought to be obtained. In some instances, “about” can be understood to mean a given value +
5%. Therefore, for example, about 100 nl, could mean 95 — 105 nl. At the very least, each
numerical parameter should at least be construed in light of the number of reported significant

digits and by applying ordinary rounding techniques.

[0026] As used herein, the term “plurality” can be understood as “two or more.”



digits and by applying ordinary roundi ng techni ques.

[ 0026] As used herein, the term"plurality" can be
W(mmd)emslsobd as "two or nore."Herein, the termPEMOSWNG6/027670

nore" is used synonynDust with the term"plurality."”

Herein] 0%fh “&R)O# 'n‘ﬁ?@t %Iut%g? ?&@Hly whil RREGR ?hgaﬁ‘ge entire

contents o erences 1 n thi 1 osure.

[0027] F:J reh ggﬁec\gﬁg QP&{ECQW%n&gor%g rﬁﬁ e&ﬁll:eaédn%ﬂts ot all cﬁt@c? {efe\éence

ter
this d‘sﬁllg)%‘?e' %’I’leé v\x;léqn ljllel amO{,llﬁ onfegpr?tbonb%r Cglﬁg é’?hsl% Slbéaragge er is glven as
o S ar'F @Yagg% S 09 B S s,
O BN o

ge of nunerlcal values is recited herein, unle

range lamﬁ@r wrfered: vtuegand py lowigEangss limif nerefred Vale| ls@édlﬁss of
endpoi nts thereof, and all integers and fractions

whetheyfanasare pRpataiehgeisclosed | Whaie e range oA awmeniqshyalydsds seigderersin,
the invention be |imted to the specific val ues

unless pthervise dtaigdethe danee id intgndedrie ingude ieGpdpoinie theraaf, andhell ingagens
nucl ei c acid sequence refers to any sequence of

and fragtipps wohindee toagsel jis fop intanslehthit¢he ssopparftienoeentien bk limited to the
t oget her by a sugar-phosphate backbone. The term

specifi¢' valieh sottéddehcbaisdiing asngissed herein, refers to a
substituted or unsubstituted aromatic ring or rings.

[0028] | n ceHeain tlenteadimelsicsacidt fequento Rtk Go mhy Geq@iendki dig@Bicleotide
contain at | east one nitrogen atom In certain

bases, &rbeEMPRNGSseqhidiee Mdldl eéthalebpasReirsheginak| ickfont.OTHY fén
Wat son- Cri ck and/ or Hoogsteen hydrogen bonds with an

“nucleclidd bABT, 2@ iRl heANRIQIRNH @bYitAMC - @5UbSRuRA R maEX BRI nYs.
nucl eoti de bases and anal ogs thereof include, but are

In certd'lpémlgddm) dnd tHe Qrontit Wihgbd ¥ngQ CGHbiR bﬂgas'ﬂ Hitd B0 deH 8toRPBESR tain
adeni ne, guanine, cytosine, 6 methyl-cytosine, uracil

embodirti BR: nAlduan @Ls@% éaf)abﬁéﬂ &f ﬁﬂhﬂ{éawaYsoﬁ%‘}fék rdn8@r Hoogsteen

nucleotlde bases ) deazaadeni ne

PEath?%fﬁpl%?@l?tﬂg lﬁﬁaé&ﬁle Zase Exem }élar(y éxu%l\)eohde

hydrogdi H5RAZ
Yot eaza: azaa openteny adeni n

bases akg .an%ﬁ t+e§90? %]cth?dgy%unés ;{H‘;%RXJF#H %thteamg %gz(u%t cﬁ)ﬁdel\ﬁl%ses

guan ne { guani
nosi. ne,

adenmez gg%w c@toselﬁa%'l oéra e{ﬂelﬂgosmﬁ a Jé tf}ange a&p aﬁlglogs of the naturally
T
deaza-é—gzggcyeglj?lle,n eNG -A2  -isopentenyladenine (6iA), N6 -A2 -isopentenyl-2-
methylthioadenine (2ms6iA), N2 -dimethylguanine (dmG), 7-methy1guanin¢ (7TmG), inosine,
nebularine, 2-aminopurine, 2-amino-6-chloropurine, 2,6-diaminopurine, hypoxanthine,
pseudouridine, pseudocytosine, pseudoisocytosine, 5-propynylcytosine, isocytosine, isoguanine,

7-deazaguanine, 2-thiopyrimidine, 6-thioguanine, 4-thiothymine, 4-thiouracil, O6-

methylguanine, N6-methyladenine, O4-methylthymine, 5,6-dihydrothymine, 5,6-dihydrouracil,



7- deazaguani ne, 2-thiopyrim di ne, 6-thioguanine,

4-thi othym ne, 4-thiouracil, 06- nethyl guani ne,
woBsome11syt adeni ne, 04- et hyl t hym ne, PCT/US2006/027670

5, 6-di hydr ot hym ne,

o GO AL R P
publlsﬁ)gr oqppglp:at{o%hﬁ%a ﬁk 8913 ogggnoj'/ 3 &) sH%eta% 21600219 | gt?d 4-

Suc e an
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g b SR BRSSP

the references cited tHereln [0029]. The term

385-394, Gglcepd gssdfoca Raten, [da.qnd dhegpigrenceg pitgddherging co rrp ound
conprising a nucl eotide base |inked to the C1' carbon

[0029f a slhgaterm siedieotide.? japaised hegpiapiefs &0 axspnpewnd agraprising a
pyranose, and sugar anal ogs thereof. The term

nucleatide fbasst lintred & e h'cearhea s essugere Pesbtds dibosm atabigese, Rilese, and
sugar may be substituted or unsubstituted. Substituted

pyranasg,lod sugsu gratags iharbiidbs teputhucedidmalso Eicoimpasdestrmglettiviesiealogs.
ri boses in which one or nore of the carbon atons, for

The siegeamay de tshissti@ited canipaubstitiiedn Substitstad sibose stigrls inclube, dne a@mot
nore of the sane or different d, F, -R -OR -NR2 or

limited &), dge ribgseLipSvhickheie @r @aedofRhé sarbsickefad) dardxhiyipleltheCt-c&bon
al kyl or C5-Cl14 aryl. Exenplary riboses include, but

atom, &f's@bstiited Wit srRGr idre of the( ehne o SBFRIekOXYF,I-ROSOR, -2NRY &bhalogen
-Cl4) aryl oxyri bose, 2',3' - didehydroribose,

group®} wHERO¥¥h X ishialiperdeEe H, T1=Ceaxyr & c4-CupnLsiLi BQsMiary riboses

2' -deoxy-3' -chl orori bose, Tdeoxy- 3'-am nori bose,

mcluda bt Wiod linfifell to C@g@h k—ﬁ6§a‘1]&)9§ﬁoose2 2 4ePXY 1 BaryloSribose, 2',3-

C6) al koxyri bose an - deoxy-3"-(C5

dldehydﬂ‘ﬂil)&r YL QY- B BARG ok ?Q%Sxy—? ﬂ'ugl%ﬂﬁ(}é[a' PS8 &ey-3'chlororibose, 2'-

-dldeoxyrlbose al’ori bose, 2'-fludroribose,

deoxy—%»- xg%qu%cﬁ Lip 9@&3/—3&1 28 Ibzaﬁﬂ#gl}og%? &xy% @?1 -C6Rrekox¥r1bose and

2 deoxugl E bqg?gfy]pl)_cﬁ&)pse,b Cgeél:i deox b'ors%( e2d3'%fc%o {ggsﬁg (-halonbose

-ﬂu%%ﬂ)g&sg%ﬁwﬁ Hiplih? fﬁ%%y%at 'E%Q &B@mhvf CgRiRe nucledtides
--ancr%]%ctlﬁﬁlewé 142 RO SRRk i o o or 41‘3Néwemﬁ? -

i s any nucl eotijde base. [0030 Nbd flcatlons

modlﬁgatloné fsegre. & SSLinuBished agplh%lgyé npsy (&8%224@81 WQr9§/3[%§2 and WO

ed to
99/ 14226). Exemplary ILNA sugar analogs within a polynucleotide include, but are not limited

to, the structures:



hydrogen, hydroxy, methoxy, ethoxy, allyloxy,
i sopropoxy, butoxy, isobutoxy, nethoxyethyl, alkoxy,
w@b@noxyge7 azi do, am no, al kyl am no, fluoro, chPCFUSHENE027670
bronmo. Nucl eotides include, but are not Iimted to,
the natural D optical isomer, ag well as the L optica
i soner forif®"('see, e.g. Garbe5|l(1993) Nucl . Aci ds
Res. 21: 4159L65 FUJInDrI (1990) Aner . éhenl Soc.
112: 7435; U4t a Nucl ei ¢ Aci tis, © si um Ser
No. 29:69-70). ¥he nucl eoti de [
e.g. Aor § t ose sugar is at d to the
N9- posi tiorf of t ucl eoti de base. en the
nucl eoti de base Y¥s ﬁ?rinidine e.g. C ]or , the
pent ose sugar islattached to the N position of the
nucl eot i de baséwwﬁxcept for pseudouri di€%, in which
t he pentose s is attached to the C5 position of
the uracil nu gﬂok“%e base (see, e. g -4 thberg and
Baker, (1992) DNA Replication, 2nd Ed., Freeman, San
whereB iasy gbigeotidapase] 0031] One or nore of the pentose
carbons of a nucl eotide may be substituted with a
[003Q)hos phMadlifecstiens ah ghei Frgort3hposition mifilrikosevihende, aitsarainot limited to,
integer fromO to 4. [0032] In certain enbodinents,
hydrogprs h3drany méteoxyh etbphatilylest soprbgoxat biehie dobmotyh eneBioxyethyl,
or 5' -carbon of the pentose. In certain enbodi nents,
alkoxiyhghemxy) @ido, diemoaalkylithios elubfd, vitibe nd bendUNLEeitideeinlla®e but
IS a purine, a 7-deazapurine, a pyrimdine, or an
are n@ninlivg td, Hermaial I bpthleeimdges Wil ab tHelhspiRRasdner kS (Be, e.g.,
to a nucleotide with a triphosphate ester group at the

Garbés] (1995 Nuc M cidMRbs 2 1415 EBL FuiiBDritesvoh €A s, ChER SOC Of12:7435;
"dNTP" and "ddNTP" to particularly point out the

Urata$ {1998} Nudkicf £adsaRpRiunt §&. NoP088:69.540 eWhenTtlﬂg nucleotide base is
tri phosphate ester group may include sul

pur1n§ lé%sk'otr (58 't}f%r}ﬁ)og@srugirh@atﬁéﬁ{eﬂ Wihe %ﬁﬂ%ﬂ& oiethgnucleotlde l%ase When

hi o- nucl eot i de -tri1 phosphat e For a revie

the H{M&)ltlﬁg%thQS (i)g%ggﬁl?eg ¥ éhge? or% atﬂ? p%%@ﬁe arg %8? ?lg(g%_ﬁlv 'N1-

Advanced nlstry 0

pos1t1N;1ve Y i lélo?g bag %%”ebt ? mldnlr?e%qneo 1c&ht}1% ﬁ)eqtﬁsg sugar is

used erein, o iments i

attach@g Q}t 8 ?)53%)%?5 OS pé] g{ac guec entf el %1% Jﬁg‘ﬁ ﬁ‘%ﬁi(g)ﬂ%n d/ or y% geé 8 bo2y
o RMFRARAD S psdts, g o0 mosrta

[0031] One or more of the pentose carbons of a nucleotide may be substituted with a

phosphate ester having the formula:

where o is an integer from 0 to 4.

[0032] In certain embodiments, o is 2 and the phosphate ester is attached to the 3'- or 5'-

-9-



pent ose sugar anal ogs are those described above. In
certain enbodi nents, the nucl eoti de anal ogs have a

woemreosstde base anal og as descri bed above. | nPCEUSE061027670
enbodi nents, exenplary phosphate ester anal ogs

carbm%;rgf[C thég%fpag EI%I‘ ﬁ%ﬁg&%&)ﬂ%@%ﬁﬁ%’ gt eagf?elé p ’el t}?ohsg ?npvl?/}?igl?%hg %ﬁcleotide
phosphotri esters, .phosphqgr ot hi oat es, )

base {58 F-ofli ?@ﬁ%%& P RLBHHIE0 9B | WBn#Kiags thereof. "Nucleotide 5'-

.. _phospharodi sel enoat es, phosphor oani | ot hi oates,

trlphom]pg@r‘)ﬁgqr@ i peceotide }Vltb delﬁlpf@pl@g:nqs@glg@p at the 5' position, and are
bor onophosphates, etc., and may include associ at ed

sometieasriiceqtedorss NPO.03 4 ENAP'S and 'MéNmé'é@ partickilarly phigt out the structural
definition of nucleotide "anal og" are nucleotide

featuregnef] theyribasp owear. SThatitiphosphate dsier pohy mey incbde isnlfipr substitutions for
pol ynucl eoti de anal ogs in which the DNA/ RNA phosphat e

the vadeusaxygensl gy -tisagasleqiido S phiphmpless dior b avieborfautisotide chemistry,
replaced with a different type of internucleotide

see: ShatnkevgeZ. did dngllawy, HoAgvrancddeOtghrde Cheraistog st Nodkio deidsbWCH,
are not limted to, peptide nucleic acids, in which

New Ydrk, 190¢gar phosphat e backbone of the pol ynucl eotide is
repl aced by a peptide backbone. Al so included are

[0033] Nt er CBleatbtind GnuRI6li®) FaRel ds ubddNREein, 3fed &6 elb&BHedtd in which
Chri stensen and Pedersen, 2002), and AEAQ S bases

the pelfek@ €8s arldfor it RRlcoRiAiREe Alddr- onk BPFRle &iSthd! %ﬁ‘&p@aﬁ% gé.té?s ofa

the ternms "pol ynucl eoti de”, "oligonucleotide",

nucleotA¥ Gl G replhled Afth Gts BIRctHe eﬂalb@.glgr&ﬂﬁﬁ %ﬂ}%hf){neﬁﬁg eXBntary

si ngl e-stranded and doubl e- stranhded pol ynmers o

pentoé%%&l\flﬁ éﬂﬁg)%? : 91‘5?&{ ﬁesc%iﬁ'éﬁl %kﬂ%?zéeﬁnﬁgﬁx@;gﬂg&%gltﬁeohhcqgo%ide

i bonucl eot| des

analo%sﬁx%i?g 21 egng{it% %}Ee Q&?c?gggoa%gc?i%%f £b098 I’Ml c%rlaglkeargt%%%me%sr S%eér}plary

ernuc anal0gs, and assocCl ated counter

0. . HE NE4 trial kyl anmoni u 23+ + th
phospffster et ude e it PR B phthPing SR ap RGhonates,
eoxyri bonucl eoti des, entirely of ribonucleqtides,. or
phosofi SRR " x PUREAS RIS Fo0f | PRI de. rROmBRIHoates,
nits may c ri se, of the nucl eoti des descri bed .
phosplGIpsglRoaen CRITERTREPSisBsRoS: APPPP@gR IOBTioEse pRpphproanilidates,
occurring nucl eotjdes and nucl eotjde anal ogs. Nucleic
phosphorpagaidgteamboraqposphgigiecty nangdimay iglysig,assosiaife eRYRIHRRS: ¢
units, e.g. 5-40 when they are sonethnes referred to
[0034] 1 t heAlse inclidedhyithys hecdeEpitiprieisnuciegtidgcoralag” arerwalsetiftgqnalog
of nmononeric nucl eotide units. Unless denoted
monoige evhighsean kehpridnesized inta pobynecleptiilel anpdaga ém gdhighsthe DNA/RNA
represented, it
phosphate ester and/or sugar phosphate ester backbone is replaced with a different type of

internucleotide linkage. Exemplary polynucleotide analogs include, but are not limited to,
peptide nucleic acids, in which the sugar phosphate backbone of the polynucleotide is replaced
by a peptide backbone. Also included are intercalating nucleic acids (INAs, as described in
Christensen and Pedersen, 2002), and AEGIS bases (Eragen, US Patent 5,432,272).

[0035] As used herein, the terms "polynucleotide", "oligonucleotide", and “nucleic

-10 -
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wi |l be understood that the nucleotides are in 5 to
3" order fromleft to right and that "A" denotes
waele@spadenosi ne or an anal og thereof, "C' denoP@BUS2006/027670
deoxycyti dine or an anal og thereof, "G' denotes
,,deoxyguan03|ne or an anal og thereof and "T" denotes
acid’t pigriised gershangepblynaiidogeannangesirandssl ks debisestrigpded polymers of
noted [0036] Nucleic acids include, but are not
nuclqofily megomeys. ehidng &-draayritomgieotifesRIUNAmaribanRolzotides (RNA)
t RNA, fragnented nucleic acid, nucleic acid obtained
linkefly @mi@tglbu@ﬁqt@b aphosphgdipwsér| bends Linlﬁg%@s qri intecivolediidea amtogs, and
chl oropl asts, and nucleic acid obtained from
assogiitet @ontgaions Kg., o1+, DNA+drialRNnmbmiusesg?-h aa-rmay thedike. A nucleic
present on or in a biological sanple. [0037] Nucleic
acid aay bscamposdiieenticaiypatieckyabormclsotitgs, entirglp of eibormtlgatides, or chimeric
noiety, e.g., as in the case of RNA and DNA, or
mixtifexthetees Thé metidotidy modontet! Giits ni¥yicBinbEs, ang oBthe n@SeotiflestdBRribed
case of RNA/DNA chinmeras. In certain enbodinents,

hereiﬁ,uh‘al:laﬂi_ﬁ% asiit ot Bm@ed toh) a@Gla)y U&luﬁﬂigl fiRRofd¥d ald nucleotide analogs.
deoxyri opolynucleotldes according to the structura

Nucltira6%db 3pidda} @Mge -in Iike HOBEL B nRAGHER iirfits] SFenen %@ﬁ kBy are
the base noiety of a nucleotide, e.g., a purine,

some?ﬂﬂé@ R g 1R RY Tk Al Sidu@}%otlcﬂaﬁ ANsRba Apudidd %Ptrﬂoqgmerlc
each m defines the eng# the respective nucleic

nuclé%ﬁﬂéjurﬁ@ dugie Jeﬂ&&?otﬁér&ﬁb Z\ﬂ{eﬁ?fep a BMH@ s #aénggfs rQI;resented it

housands, or even nore; each R Is |ndepe

will %pﬁ%%%i {haﬁﬂé B&%ﬁ%&e&ﬂ% Iﬁz P |0§depﬁ' lﬁ}!&f tggl% cfmﬁ ﬁla? % tc}enotes

eac ndependen
Qr. .t Wo

deoxg%%nc%m )or ka}/na ethéro‘_% "&1 égnotae%giﬁ(a{y S)GudH"let A aatnJ lg)g tﬁleg%og,e"G"

ofonna
s 2. Lari " .
denoft g%%@%&&ﬂ%?@%&?%%ﬁﬂ&? BRETy EeSRgials e Sy prefagghereot
0 %% %OOB ] In certain enbodlnents of the
unless o POt eot i des and 2' - deoxyribopolynucleotides
|IIustrated above, the nucl eoti de bases

[003¢Jov al en¥uclpicapqidicinglide; Butt aie n@\}l%léqdkféﬂge@f’mt(’rﬂé‘Néu glaNA, hnRNA,

noi et reviously described. [0039] The terns
mRNAq u}@l\é tlﬁ}%$,d -fragm@éqdy Airddie geidg aucleigmgid obtained from subcellular

"ol i gonucl eotide" may al so
organelles such as mitochondria or chloroplasts, and nucleic acid obtained from microorganisms

or DNA or RNA viruses that may be present on or in a biological sample.

[0037] Nucleic acids may be composed of a single type of sugar moiety, e.g., as in the
case of RNA and DNA, or mixtures of different sugar moieties, e.g., as in the case of
RNA/DNA chimeras. In certain embodiments, nucleic acids are ribopolynucleotides and 2'-

deoxyribopolynucleotides according to the structural formulae below:

-11 -
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i ncl ude nucl ei ¢ aci d anal ogs, pol ynucl eoti de anal ogs,
and ol i gonucl eoti de anal ogs. The terns "nucleic acid
wa@e@logiss7 " pol ynucl eoti de anal og" and "ol i gonur¢BUS$100€027670
anal og" are used interchangeably and, as used herein,
o anmleic acid that cgntains at |least one
nucl eoti anal og and/ or at | east ojpe Bho phat e ester
at | east one pentose nal og. Al so
in the definition of n clelc aci d anal ogs
are nuc acids in which the phosphate fester and/or
sugar phosphate ester |inkages are regplated with other
types ofy |inkages, ch as N-(g-am npet hyl)-glycine
am des ;nd ot her ami ges (see, p.g., Qel@n et al|,

1‘9$Mm§ | ence 254: 1497-1500;, MO 92/p0702; U.S. Pat .

Ng. "5,719,262; U.S. Pat. No. 5, 698x685+~)0- nor phol | nos

(<ee elg., US Pati No. 5,698, 685{ U S. Pat. No.
5/378, 88T . .| No. 5,185, 144) ;pcarbamateg (jsee,
elg., Stirc unprerton, 1987, J. . 52:
4202); met hyl ene(hret hyl i m no) |(see, e.g. uri et
al., 1992, X Am/ Chem Soc. 114: 4006);

31-thioform (see, e.g.,] Jones et 993, J.
Og. Chem 5 2983T,‘§u|fanates (see, . S.| Pat.
No. 5,470,9 . 2-am noet hyl gl yci ne, co nly refe??ed

™ tDv__

to as PNA (ske, e.g., Buchardt, WO 92/204 2; 44 el sen

(1991) Sgi-enge.284:1497-1500); and others (see, e.g.,
U S. Pat. Noj 5,817,781; Frier & Al t&=m T9%%, Nucl.
Aci ds Res. 4429 and _t he references C|ded therein).

i nclude, but are@rot-limtes
honate, e.g. nethylphdsp una e;

Phosphat e ester
to, (i) CLC4 alk

sequence of interkést Rfor exanple a nucleic dcid,) a

herefaNBeh ta or a portion oﬁ a
ol (i/rr% }SE‘E%&"F E‘Bﬁﬁfﬁ@b#%meéf o ag%’c ?Oﬁlfl% s t? Pugpe, g fedepgapesine,

[ to v enbodi nents, et hods
: pymal\lrd g@ p?roa\gl géilég é}i&?%hr Bf° erh pge g@s‘%‘&h @frthe pespastive nucleic acid

ond B B b BTt k0 @ moen pewe-gck Rty

rned in.th rder of processes as presented,
selectea %‘ORled.lé group comprlsmg%]yglogen haloge% --R", --OR", and BNR"R" where each

R" is independently (C1 -C6) alkyl or (C5 -C14) aryl, or two adjacent Rs are taken together to

form a bond such that the ribose sugar is 2',3"-didehydroribose; and each R’ is independently

hydroxyl or

where a is zero, one or two.
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however, in related enbodi rents the order can be

altered as deened appropriate by one of skill in the
wa@edo7iomser der to acconplish a desired objecti vECT/PS4R927670

According to various enbodi ments, a fluid sanple can

conpri.se an agueoys ,.or a non-agueous S le.. ,
[0038} 2 queod o?ertéllnnoﬁpéaﬂllg}SA’H? sé’ﬁ‘pl @’eca %%WFlggl‘g%y and 2
deors oGP GRteISaiocra G 200 UG ITGF oLl 5% S attched o

material can conprise, for exanple, one or nore of:
the C1ifagheg of theshgar moihpasdreviouslyflesibedi ar or ganel l e, for

exanpl e, mtochondria or chloroplasts; a cell |ysate;
[0039]5 ti sdiie termmwpinacleir geidgypepmacleaide’y - and Spliganu¢leqiide” may also
medi um a body fluid, for exanple, saliva, urine, or
includenyolad¢ and arlegssyolynpeeetide aarlags hed oligonucl®tidhanalags eThe terms
acid containing material can conprise any source, for
“nucleisx agiph| analog”.h (pedsmueleniide egnatng" aanidnidligomustevtide angbgihtare used
source, a bacterial source, a viral source, or the
interchiangeebly fandu @b eisagl heked, cefat & ni myldarppl ehataconkens at least one
processed to obtain nucleic acid prior to or
nucleotidananaicgra@dios hiyleast drie, phpsphai@epiet dnalbgtand/or atike] @etpestose sugar
and nucl eic acids can be obtained prior to pre-anplif
analogCAlsb @itludds imifin e Befhstidanawicltio atidesso@farsididic 4ddstiR@vhich
art. [0043] According to various enbodi nments,
the ph¥pA&E BN BndMr JuBBCIHoHhae UIRE MBKAcSs GRMNeFIANERIWIBLoRBCyPEs of
nore conponents necessary or desirable for use in one

linkagdd! sudR %@Np?%ﬁﬁ&ﬁﬁd)- 1RfineSaiR! fd oRIRARAENGS:, bRANILEndRYI.,
way affects how a desired reaction can proceed.

1991, BERF&SS54101400TBEREW0D SBBORRIREE S Paid NoPBCH1bYE; U.S. Pat. No.
conponent. However, it Is not necessary that the

5,698,&8%% LR LLLLRALSS I BL LIS 4 QRGs500-s. PRENDI S’S?é%]l”gj.s.
cofrpon é

nt can conprise a non-rfeattive conponent.
ra NELREESRUPRAMAISIL S SORLSB AL HhR, crem. 2
120 S SPUTHIG] rLSeDSRSEREE T, ST Ry o 11
o0 SR L a0 A8 HONaPEr P55 SRS s

ter eacti_o nent" is. used synonymus wth the
(see, e.g., Pgélgaéﬁﬁq -5&3@%&5@?@@@8 }y@wp,, Gonggonﬂyeqe rqd to as PNA (see,
descri bed. Suitable processes can conprise one or nore
e.2., Bpghagdt Wi Y42070& ket IA° br3sdass 2541 494nsP®; sk othere Ges.ore-»
rocess, a pre-anplification process, a
U.S. Pat. No. 5,817,781; Frier & Altman, 1997, Nucl. Acids Res. 25:4429 and the references
cited therein). Phosphate ester analogs include, but are not limited to, (i) CIC4
alkylphosphonate, e.g. methylphosphonate; (ii) phosphoramidate; (iii) C1C6 alkyl-
phosphotriester; (iv) phosphorothioate; and (v) phosphorodithioate.
[0040] According to various embodiments, a target nucleic acid sequence can

comprise any nucleic acid sequence of interest, for example, a nucleic acid, a SNP, a nucleic

acid containing all or a portion of a polymorphic region of a gene of interest, or the like.

-13 -
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pre-anmplified product purification process, an
anplification process, an anplified product
wEo70Lsat i on process, a separation process, arPCT/US2006/027670
sequenci ng process, a sequencing product purification
roces a,.l ahelin rocess, a detecting process, B Or
0041} PP RaeoRind I8 P RT BT e TEURE i) PRdSEn gt Fer o
reparatiqn conponents, purificatign.c nent s, )
procefsptrcpefitsri el IoR “Fale Prebe eSO ARV T bF Pndesgtpagthat in
. reaction conponents, sequencing reaction conponents,
varioys enghodingnisea methodsgan, tPeeEFrg’F"f‘?ds Hnthe agl’iéelr dIrPSPssR PR presented,
and_enpl oy suitable conponents for a desired reaction
howeysy, igrelated smbgdlimesisithe pderecadgsetered 36 desresd appopaiate by one of
. According to sone enbodi nents, processing or reaction
skill ig gheperie ardsr loaacamepligh 8 gesdied obipctishe or nore regi ons or
channel s using any nmet hods known in the art. For
[0042p x anp| Agcocdimpionerioys anzhodiveentsps Hyid damapld caly ¢oaprise an aqueous or
delivered using a diluent, injected using a capillary,

a nongqpéqpe sdneple.adud AQreows orobmni-agjugiup edrhge car cabprise g sucleic acid
di sposed in the regions or channels. [0045] According
containtngsmneria riivockianpiet 8 piodogidalineakeial 04 aadteingeid eaitaiging material can

provi ded that can conprise one or nore fluid
compiide €@ Sxhifiple padehvaisre batblodaNa eal Bareslepd ksteceliliar Ofgamaile.efor
el enents, for exanple, one or nore of a region, a
examglf|afihonddia F ARFPERBNNEL Tydate/ @l tikSue infpled orsdkbinpledkin; @ell
vent, a port, an access area, a via, a bead, a

culturt BREBAL 2 GOH ALi] B cRBRAb, sAivEONRE, dr@ﬁﬁon;%idp@ﬁﬁfehiﬁﬂ; and the
conmponent, a flow conbi ner, a flow merger,

e, & t.i y : [ ' ot,,
e SRS RIS NS0 LR

sourc% QMBBPSQBECQ,%M Bo 95‘3 eritl sg)%g,ta' Vil‘@(h%ﬁgcig, réllgénlg\je{j% nucleic

onmuni catl1 on™ can be el ther erst oo

acid cgfét%lg@g siillﬂﬁi% ?ﬁﬂ?%%&%&@% Mtain l;1190r1eicfe ﬁc@ﬁ;glléﬁ’t% %ﬁﬁm{lﬁﬁg&gﬁf with,

conmuni catron w er vi
u stru d annn I onnecting, the t I.egi ons L. be
pre-an&ﬂlgfééritlso 00 Hglg%tl 53, ia’r‘fg nye %{% tacélés {:%nggee olgtﬁm%(\(f Bli'na'gto pre-amf))hﬁcatlon,

. €O ication, faor .exapple, two regions' can be
‘“mggﬁggagﬁwwa“B@b$ﬁgFPﬁﬂ %58 nication with each other
en the re connected via a channel or other
[0043hassage gfﬁl%&t VRIS rqrRrediments) BROETISHG | oy deagfiarh Gemppnents can
therein, wherein fluid comunjcation can be - 15
comprigng BT MRS IBERREIIFCISHEY Prvﬁ?ﬂfaé?{ﬁ f@h%\ged‘b 8FF YPBMIF REpeesHs: for

valve in a channel. As used herein, the
example, components that in any way affects how a desired reaction can proceed. A processing

component can comprise a reactive component. However, it is not necessary that the component
participate in the reaction. The processing component can comprise a non-reactive component.
The processing component can comprise a recoverable component that can comprise, for
example, a solvent and/or a catalyst. The processing component can comprise a promoter,
accelerant, or retardant that is not necessary for a reaction but affects the reaction, for example,

affects the rate of the reaction. The term “reaction component” is used synonymous with the

-14 -
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term"in fluid conmuni cation” refers to in direct

fluid communi cati on and/ or adapted to be in direct
w0 ba7gieenmuni cati on, unl ess ot herw se expr essPEI/US2006/027670
stated. The term"in valved fluid conmunication” is
@ used her

DapOetE Erlhts durBae At e PR RERTSS T Rs rasparpre
o SR B G LB s ST .
e oSl SR T i e e

__di,ssol vabl e val ves, swell abl e valves, and/or conposite
purificaen, Psocesso@  ESPAIAPTe ProgssSdds EFIUBRENS AIOEESS, 2 Pgflegiping product
__Applications Nos. 11/252,821, filed October 18, 2005,
purificpfprppyoceys 2 labelingespioees o electing prapewpor theylikpcProgepsing ¢qnppegients
Oct ober 18, 2005, and 11/252,914, filed COctober 18,
can co@pdse spleopropiriticn serepdngsr poilweién penpsnents, npreamplification
entireties by reference. According to various
reacticandvotbonetst smphificktiimigactian compprents esegecating geagtianhe@mpehents, or
with oil as described, for exanple, in U S. Patent
the likepPhd didited atishio canlitABBseB2{7andvdmpddy sustable canpoents da a desired
herein in its entirety by reference. [0047] Reactions
reaction @kacessgwihthoak endue agpetisnenatioconpri se enzymati c
reactions in which a nucleic acid is anplified to
[0044] NCr eas@otdi @R entodin®hBE brodeksing iof rédslich Eddiponents can be
anal ysis. O her reactions can conprise, for exanple,
disposed 1iBIne €t BES | BFloALBC bhARSls 1SRYURKCGhABods8@©lvhORSthe art. For
fragnentation reactions (e.g., using specific

exam;ﬂél%mﬂ%é?@s&iﬁ)be s?}a?&}’ AgeasRaatiieRa xﬁfng'g SRAC !ﬂg&ted using a
het er odupl exes of nucleic acids, oligdnucleofide

o 80 95K 945 0y SO AT s
sy BRI SRR S0 i o

sequence a Iifi%gtion.reackion
can cosm 1S€ Oneg or ore iﬂ T a

term

; ¢ Qs sucrlf the.target
uence Ts no PP B PRUY ™ °n gf‘ e 68?1 e “ O rO_E ot more
ceme o R SR i S0l R R e B

roduct. An exenpl ar detgction assay qf, tpis variefy

splittef, & Yefla 2 PAN- 4B BFCSicA B F IV Bin? 820d a3 Teagsti PN IRING PRt aFRVelayer,

.Wave Technol Qgi es of Madi son, i .
reaction component, a flow combiner, a flow merger, intersecting flow pathways, any

combination thereof, and the like. Any element can be in fluid communication with another
element, wherein “fluid communication” can be either understood as being in direct fluid
communication, for example, two regions can be in fluid communication with each other via
an unobstructed channel connecting the two regions, or be understood as being adapted to be
in fluid communication, for example, two regions' can be adapted to be in fluid
communication with each other when they are connected via a channel or other passageway

that comprises a closed valve disposed therein, wherein fluid communication can be
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- 16 -Wsconsin. Exenplary detection assays are
described in U S. Patent No. 6,706,471 to Brow et al.
wa@ea7iomses S. Patent Application Publication NoPCTBS2006/027670

2004/ 0014067, published January 22, 2004 whi ch are

BRI AN S

£ r|se e chain r ion (F i be. .

term FH%EP g fom sy TR sy o e apé‘?dtt.o be in
For exanp in one PCR protocol, )

direct fyd c?@mé&‘ﬁ%fé)é‘d upl5ss, PR PIeRRY Y SHg rfhﬁﬁ?rfnf g Vgt fluid

is perforned for a nunmber of cycles sufficient to
COmmB’Eﬂé‘ﬁl%e iy alsagispd dgreindihields tasismenisehamin 2 yHee is disposed
primers can be | ocated, for exanple, between about 50
betwegrh the Zinentse SuaBcthalaNeNOPETING AABBENE s Yabvea Bidt comppmicgtion
nore base pairs apart, up to about 10,000 base pairs
betwegpthe elements gan eestebiished0 or nore base pairs apart.
[0049] If a nmultiplex PCR anplification is to be
[0046ar r i eAlccording tonvaricad éyba@lithenty ehe egves rihat waio bp assgi as glescribed
nore than one segnent of a nucleic acid nol ecul e can
hereinbeéanasuplpirfé, efdr esdnmnge, plissowalde oalvss, devetlitde anlees, ahdibl congwbsite
by anplification of each sub-region or segnent using
valvess i @ikdrhle,Msi daBsided rU.SaRdters iAlpplicakions Maanp 62,821¢ sitet ctober
PCR Sone of the Iimtations of multiplex PCR include
18, 20080 ti 2k2 i ndiilsg dwesberas, RSO3, p1i2BEDES, Ofiled @ctsden 18CHR05, and
primers and ot her primers or other regions of t he

11259810 H& GRoR PRI 1005 I MBftaihEchl A8 8rpSiate@ hefelili thedSdntitetiBgby
in side products and reduced yields of the desired PCR

refereﬁ’cfeo gggdr&ng 1 9%\1@ femB5dhBRE yvaﬁjfﬂlé banl nlphite ?ﬁfatm@ﬁ %hannel with
[Tar wth the design and limtations of nultiplex

oil aspggicn{)&{)S%}e use l %yUgulPta{em %ﬁ) H@Jﬁ%ﬂdﬁ a@?Bé\P?ﬁr s is

can in conj unct e pr esént

incors g el AR SRR T cation po. o

o 52004 %@@g%%&@wqc%ﬁe%@zﬁ SP B PO i
ok OB AL L LB o, PRI 00 el ek 0o
I‘eaCtl((R:yg? 1I‘?g‘d goen%:():rgsleorf]or( le_X%lFl?pleE Vlyrl?ndeg%g?enggn ar!eactlgnlsg gsgr uerFl)cmg reactions,
fragmentation reactions (e.g., using specific endonucleases), cleavage reactions of
mismatched heteroduplexes of nucleic acids, oligonucleotide ligation reactions and single-
stranded conformation reactions. According to various embodiments, the second or
downstream amplification reaction can be a product amplification reaction as opposed to a
target sequence amplification reaction. As such, the target sequence is not amplified but
instead one or more reaction products thereof are produced in a multi-fold manner to

eventually form a multi-fold detectable product. An exemplary detection assay of this variety

is the Invader detection assay available from Third Wave Technologies of Madison,
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Appl. Vol. 3, Pp. 57-64; Barnay (1991) Proc. Natl.

Acad. Sci USA 88:189-93], strand - 17 -displ acenent
waepiofisent i on (SDA) [Wal ker et al. (1994) NucP@r/US2006/027670

Aci ds Res. 22:2670-77], RT-PCR [H guchi et al. (1993)

Bi o/ 11:1026-1030]., r.olli cj .Cl
Wisciisgh PRy OReorsB Ao HEdoEi R ST §T06 471 gBrow e
W00307280 Pi enb rg.et al 005
o, ok Ptonk ARG RICE i Ve US SAQ e estigtied Jamiary 22,
I sot hermal Nucl eic Acid ollflcatlon resulting in a
2004.gpeh e gopgiedihsist i ﬂmﬁ& firetieypyareference.
http://weabi n. net/saba/ sabal 7. ht m), autocatal ytic
[0048et hodAuclsig @kidzammifisation reagtignoans eopiprise selymyAss, chaipRieaction
and any ot her suitable nethod known to those of skil
(PCR) that ¢an bgperforfred Bjording toranzmietheds kvt in dlzet dro Honexemplgsin one
can conprise self sustained sequence replication
PCR pfatapk|genongt DA of 496D )s &possd thlawd PCRcminerSand ariplBication is
87:1874-1878), transcriptional anplification system
perfofnkadafior £ humber of dy@R9 suficeat toadduce AccgdiredSenaunt bfSulified DNA.
86:1173-1177), (Beta Replicase (Lizardi et al. (1988)
The pBintersT emlbeabegpd, for Ex&)le, twernyabodbtlierand Bs0.hebwertiabout 50 and
anplification nethod, followed by the detection of the

500, @Rl dbbieidooret @6t taSe prtsniPart,aphiaBisi® 30,080 bask M apal, or up to
those of skill in the art and di scl osed herein. These

1000@@5€ﬁkaﬁ“§ﬁh§aﬁ& are especially useful for the
detection of nucleic acid nolecules if such nol ecul es

[00497' € pr ESLRAbIRx PRI aﬁqﬁl\f‘ﬁ&H&pﬁrtﬁ beAatr ﬁ%’é Hlﬁ!aIYy a "flalr eelleglon
i i

specific anplification technol ogy, epen

encm%‘?elsgﬁ In¥ee gﬁ gg@%é—ﬁ%ﬁ? iy oﬂhc@é’a&? nﬂﬁ&qle ca]p.be amplified using

I gonuc eot| as priners tor spec

prlmezilmusifdg GRL hr%%] hi’gﬁgw «f‘l’ai %mﬁa'ﬂﬁ% lollelf |G V"é“bl I%QIIO{] or segment using

nter est ecu e (s

speclﬁggrﬁ%grs r eac%nsn(al@g gygas uglngs;t%cf P@ﬁgg tjlli{\?q_f}mgéfé?tg Iﬁ tiplex
PCR i st B R BRSSO LS PR BHES er er primers

or othf‘r_agge%%)gs ﬁg A as e N ta%?n% I§r§n ?i)l{?g%%% 91%2;11&% ?e%iﬁn; {nbsEdeG products
n d tion it may be desirable to introduce
and T%i“P%dslfl?lFl%?ﬁ tbfhd%srr?del’ﬁiﬁ W?@@CﬁSeE}}Oé%OQﬁrdlaawklgtm 81 atge familiar

create cl eavage-based detection (Gasparini et a

with the degign gpd flimitglons oppylipdexd?CR.

[0050] Exemplary multiplex methods and apparatus that can be used in conjunction

with the present teachings include those described, for example, in U.S. Patent Application
Publication No. US2004/0175733, published September 9, 2004, which is incorporated
herein in its entirety by reference.

[0051] Additional methods of amplifying nucleic acids can comprise, but are not
limited to, mini-PCR, ligase chain reaction (LCR) [Wiedmann et al. (1994) PCR Me’ghods

Appl. Vol. 3, Pp. 57-64; Barnay (1991) Proc. Natl. Acad. Sci USA 88:189-93], strand
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[0053] Prinmer Extension Reactions: prinmer extension

reactions involve the specific term nation of
w@oeloyoersese- medi at ed nucl eic acid chai n el ongap€DOS1¥96/027670

the incorporation of a - 18 -chain term nator, e.g., a

displa%n?eﬂp)é%ﬁﬁﬁﬁéa?gﬁ €64 } ‘%&eltgk aleg@ggﬁﬁhggc rEAE R QN2 267077

riner exte S1 ONn- pbase are known

RT-P(EIggl—nI {,hl e? Z?%g}? cHno(fo fllq ?g—gﬁg 1 R)ll?r%ucgiclee a(gnpel1 gcﬁlon
Reco@ﬁlgaé?gp iygﬁr{}se%%xp{ éﬁafg% (,gglixeggerénaltls \262?@2?@5 ; Olgepenburg et al,,
USZO@E?@? ExPatyeBoNre e PeRbdeRy del Bl st i

prese of one or nore dldeox nucl eoti des,
Amphﬁﬁﬁ}"é‘al I ﬁes\Wﬁ{nﬂ at 1 easﬁ on@atillyt he%ﬁ%é"&ymﬁ’&‘f@@t i ddgaba,
ng the conpl enent of the nucleotide that is )
htp: //b(éilﬂylﬂrﬁ?tfﬁhl?a@ab%”tlﬁé) @Ptp@talﬁmsat}w v SépheAd Qe gping QJ replicase,
Reacti ons: The presence or absence of one or nore
TAS, B8R.zn¢ emsothey saiablesmerbod enemphie Shese ofigkilhinthessteci fi ¢
nucl ei ¢ acids, including PCR products or other
[0052]anpl i fAlkandtion pnPidigatian, methedh evan edomrpmise esdlff sustained sequence
fragments of these nucleic acids. The fragnments can be
replicgenéGadtelt cbyl. 990)dren Natt.heral cdi. [ARAY. 87:187vz{878), itianscriptional
reactions. For any of these fragnmentation reactions,
amplifidadonrey et (Iawokvei ght1989f ProdieNallcad.cScadil 8. 4. rsagnmes (&), Q-
obtai ned after the reaction can be determ ned by, for
Beta RpidRee(LiAami et ett (19§8) BiedeshnoaPid:1187), or any other nucleic acid
el ectrophoresis, mass spectronetry, or the |ike.

amplifi@86® netld®, foB6 UL byHe igkGioA F theGiplified GldRkAE! &idgZBhniques

through its whol e fragnentation pattern,

well I&B@/ﬁ a6 ek 2Rt 1|ﬂecht9 Qﬁ'@h@td%cl%géaluﬁé?&ﬁ Phest REOMPA schemes are
selected parts of the fragnentation pattern. Certain

espeCIEﬂ}aM teSe e d&tQ&IOH lﬂ)@ h&iGe aGh %o@é@ﬂlep?f 36 BOlb Y& Me grege;ﬂ in

Isolated and purified, for exanple through captur

very IEM gfngéré aAft HatRl@ hé%@éhé g]&l?llﬁ({ailgllp {egfﬁ%hogg fn{df ﬁﬁ&ﬂds on

or t roug specitTiC |nteract|

select@ %l{] / hﬁPa‘ﬁ%X' é[ynbeatlgednbtléor%f:legp Fes lfSF rlme?sgfnf %mﬁc

t'hod$ For 1 sol ng a
amphﬁ%ﬁgé %%a?.zce{r% The V%rwpﬁaf;w%m&’l{@%‘%‘? §17 o Hb"é?cﬁ%)(s St
A R G R R GRS T

17:2437-2448) or at the extreme 3' end of one primer where, under appropriate conditions,

mismatch can prevent, or reduce polymerase extension (Prossner (1993) Tibtech 11:238;
Newton et al. (1989) Nucl. Acids Res. 17:2503). In addition it may be desirable to introduce a
restriction site in the region of a mutation to create cleavage-based detection (Gasparini et al.
(1992) Mol. Cell Probes 6:1).

[0053] Primer Extension Reactions: primer extension reactions involve the specific

termination of polymerase-mediated nucleic acid chain elongation by the incorporation of a
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bond or hydrophobic interaction, chelating |igands,
affinity interaction or through other neans known to

wo bwseiskil led in the art. [0056] One nethod fBCT/US2006/027670
generating fragnents of nucleic acids, preferably from

amplificatio oducts, |s the use of,
chamnfaP@n?t@rsﬁa ot R RS A5 DS el acin iitiony Segry primer
[or conposition of the product(s) of the reaction
extenmpwasw gi¢thads 3p KV thsarb i eve bren merd| fel detesmindng g 1dentity
its variants at one or nultiple sites. For exanple, a
f a pgsaeilar ingclaetide dpta MleioRgHroeqyRRcS rnnEanRIZh ASRHBE I iprpared that
Reactions: a variety of nucleic acid sequencing
specifieadly thyniizes radjakand fha isite phintasest. eegacr pelmp@higséie, ing particular
identify a particular nucleic acid. Exenplary
nucleie geie nuolagyle: elet pimer iin tendextendod én Bhe edesorret eft hné guesore
devel oped by Maxam and G | bert [(1977) Proc. Natl.
dideoApmudleotBies,. tHBAIY 4wBIE0dt GastSamgef (hSadiderxysiclatides D) the
Proc. Natl. Acad. Sci. U S. A 74:5463]. It wll be
comp@etdesfithd mictzntdestkatlis padymorphioat the sit hat, for certain
enbodi ments, the occurrence of only one, two or three
[0054pf t heFrpgkhttonaRdattidaseise peedcd® Meines BT firtori mork Reitations,
sequencing reaction. For instance, A-track sequencing

such QK p@lynﬁ}giﬂléﬁ@ thin Spcific MRRHE 6108, VinOI@Ing WRIRe QkddlEs ick other
detecte can be carried out. O her seq%en0|%g nmet hods

ampl LRI NS Qan - Qetemilﬁbdufrén Fadmentl0 of %38 Qué B a01ds The
entitled "Method of DNA sequencing enploying a m xed

fragngmré% yfﬂ?ﬁ:‘fueﬁ@@ b{ dfffe%?cheﬁﬁgal Hld%r eﬁ’ﬂlmatl'c\l?eacéoré 7130r%’\£of these

entitle Met hod m smatch-directed in vitro

fragm%ﬁﬂ{i&p%h&%ng thel Q%Zdlatj\é%léﬂtp Lﬁﬁ% ﬁﬁ@?& a&@‘cﬁa ﬁ? ob aln%‘,c}1 eéﬂer

carried out 'In one or I rst

the re%c%:o%rQH b gétglj}lrﬁnedl > fo eeg?ﬁgoﬂg’ eYec?rnﬁ &%sgegaé)‘llla? cgr;oBL(%’ésis,

action can
100 different target nucleic acid
Hm%§%ﬁ&§ﬂ%@%°%¢%F§%plified The 100- pl ex product can then
e co nlcated t.o a . pl utal reqi for .
[Ooséixarrpl he Lt BUcItie afi it P st ized B Ot s et ?rﬁ@n%mwn
rlse the formation of a fluid conmunication from
paﬁerph@ameg%ms &b MASe gupnes T {lkersseeisrad Pag oirfss fipgpentation

exanple, using a plurality of channels and first
pattergp PR figgmers ob fheopstrineria cmby ecleqtively Heolgtey! gk pyrified, for
regi ons,

example through capture by hybridization on the substrate or through capture on beads; or
through other specific interactions, like Biotin/étreptavidin affinity of one or more fragments.
Methods for isolating and purifying all or most of the generated fragments, includes for
example specific and non-specific (e.g., through the use of polyinosine) capture by
hybridization on a substrate as well as substrates that bind fragments through ionic, hydrogen
bond or hydrophobic interaction, chelating ligands, affinity interaction or through other means
known to those skilled in the art.

[0056] One method for generating fragments of nucleic acids, preferably from
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another mnultiplex reaction can be carried out, for
exanple, a different 4-plex reaction in each of the 25
w@emondissegi ons. |1 n anot her enbodi ment, a 20- pP@KUS2006/027670

reaction can be carried out in first region followed
five different, 4-pl reactions, j.n five respective

amph@aa&@ﬂ&r?cﬁ*gﬁsolﬁ e t[sg 6 & Pea e S ene eaymocr

| e can be divided ijnto 24 -

size ane/Pf F%@ﬁﬂ%qf&e Rr%@icgﬁsof thénreagtion ! nr%deszcrrma%qn about the
regions, .a different respective 1280-pl ex reaction can

nucle*ﬁeacehﬁlad 8 vatignts aheneaprpmpitiplegsitss-oicexamplee g iedqifi¢ sucleotide
region can then be noved into 256 respective second

pol i avithie PequancingdR sapieneng vadely o€ nisleic ffid seqlersing reactions
anplification and/or detection can occur. [0059]

are kpeygoinlithy attandotee tenbred i theidensifly muparfigilasxnuckeine béid nBxeamatary
be carried out and used for the detection of single

sequenging ewmtiices ipdidentbpghbasersof BiRig)es demelspaiebyeMagdahi ard iCEIbert
reaction products can be ligated onto nolecular rate

[(197Tictbd. INatls Aamtd StihERAE:S66k@l Saagkr §Ranget @ al. €70 Prac. Natl. Acad.
capillary el ectrophoretic analyzer. According to sone

Sci. US04 : 5868 Sit wall brgdvidentio log@ titilie] ip @heya¥Dth N foB 08 taGrddmtd”iments,
detected in the second regions hi sone enbodi nents

the ocONPRIce T bEIGTIE,ANS of Bfled6 théhitidl@E a8 badel nédatefldefefrhined in the
and/ or second regions. [0060] digonucl eotide Ligation

sequefRBAE tda&iibn. For BRMHCBEA-tAYCI[sncRS A ah %@15’1%191? §§ h&h&e only one
referred to as oligonucleotide |igation,

nucleétde 99 BUELED LhfiBScariia Tl TRk quLQﬁmﬁ@Hé@llo@s Q‘E Iknown sec. €. in

hybri di zi ng abutting to sequences of a S|ng

Us. P ﬁi’o 359683 Hl‘ft#tl% AR o318 e n%lfeqcl teﬂ'nlp | € mixed DNA-

nucl el ¢~ aci t he DYECISE co quence I'S

polyn'rep Wﬁ%bﬁb@ ﬁ'ka q)aﬂ likfoh g '59 ﬁ’gé: : 1%(5] eMg‘Jhocg g rr];t‘lrﬁsn?a %h-&jirected in

bri di ze 'suc TEF m Al
wﬁoﬁﬁﬁ%%@x%mn ation substrate. Thus,_a nuclelc_aC|d in a
can e det ected using an ollgonucleotlde

t aA descr i bed d
l°057L't P21 RSN PR Yoe S ot ieciorsian and

have descrti bed a pucleic, acid detectlon assay t hat )

the sCETPHERS- bt ¥ PISTPEEY GRDOoSisenk il Prple Kpctioa @b eamieg out in a
(1990) Proc, Natl. Acad. Sci. U S. A 87:8923-89271. In

first regipny IpresXaBRle. pherehys] (9sditierel targel wigleic asid wapeneesnare amplified.

anplification of target DNA, which is then detected
The 198y product can then be communicated to a plurality of second regions, for

example, to 25 reaction regions. The communicating can comprise the formation of a fluid
communication from the first region to each of the second regions, for example, using a
plurality of channels and first splitters, and/or opening a valve. In the 25 second regions,
another multiplex reaction can be carried out, for example, a different 4-plex reaction in each
of the 25 second regions. In another embodiment, a 20-plex reaction can be carried out in first
region followed five different 4-plex reactions in five respective second regions.

[0058] In yet another embodiment, an initial cDNA sample can be divided into 24
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OLA. In an alternative enbodi nrent OLA can be used
first, followed by PCR, for exanple, highly
worioviopisexed PCR. Al l the above references ar ePCT/US2006/027670
incorporated herein in their entireties by reference.
[0061] Several techniques based on this CLA net hod
differen frstyegipnsd B\l plihie 3t drst pgiope adilderent sespettive l28Gplex fepetion
allelic variants_ of a(PonnDrphlc regi on of a gene.
can tegarrisdawp| e amplified prodget ipgach fst regionoRn 8 b wevadsiet 256
an OLA using an oligonucl eotide having 3'-am no group
respegiiict secehd pémeshohgbiat @dliférerg orepeki@st fideples dnaplification and/or
conj ugat e havi ng a phosphoram date |inkage. O her
detectiectmiogaes t hat can be used include OLA-PCR techni ques
and PCR- OLA techni ques. [0062] In other protocols,
[005Hased dncdrbiagltd gane embadimerteaniliiplox (d26R)ns can baregeikd out and
nucleic acid is hybridized with a set of ligation
used €6tUhié Fetadtidn oftshgleMmiicdbilie pdMMAorlphigas €SNBR). lThabmé BMbodiments,
| i gase educts becone covalently |linked to each ot her,

reactioR ' ffbdiGtsacahi BAliEAEH PhOUM6lkculireRBEMbEifleRadndCBn R I’émd or
in Nucleic Acid Reactions: as is evident fromthe

detecwap&lsaC&Bplnﬁ@caéc%ﬁhdrmeoaﬁélya& UEHEInE 8RR en?ooraymﬁ%r single
reagents can be used in such reactions. Reagen

nuclaoﬁ&é ﬁﬂ,ﬁﬂ&@%méﬂm RrectePH ¥4 L8 e8§1039 %%Bﬁ‘;é &RSRfnents SNP-

exon nuc ease, prinmers
I 0s hates
A L TR i P
[006(&2023% 9(1: o) tc[]eo{ldé) Loél cﬁngi{eef&n?ﬁ’l glg %n%tgeargrrl]ugzleiﬁgﬁug g%gts lon scﬂeme
re{erred to in erat.ure

it PSR hOd%a?ﬁse e 1S ohRshies: 955553 tmbegﬁa}pable of

, Anal . och 230- 232 2000
hybﬂ?\l@%laﬁmg 1 abiie L SgEle o R B a013 ke figd with
o) echnolo 20 473-477 (2002)). They are nDr
Sampg‘ét%leﬁ a5 [ TR 1SR TIAAPHBHE), SPPERTSAPRdUR AGHTRIS Ruglyigacid,
d for protein detection. To use those nethods in

the OE%H%‘FIPF&ldP%WﬂWMbHdIZﬁ gudhdhat thels derpriny @Butgand Eeade @ hgption substrate.

met hods extends the useful ness to protein detection
Thusapduelgis acilcin ¢ sample vag be ydetegied juping ea doligeacdgotide ligation assay

(OLA), as described, e.g., in Landegren et al., Science 241:1077-1080 (1988). Nickerson et
al. have described a nucleic acid detection assay that combines attributes of PCR and OLA
[Nickerson et al. (1990) Proc. Natl. Acad. Sci. U.S.A. 87:8923-89271. In this method, PCR is
used to achieve the exponential amplification of target DNA, which is then detected using
OLA. In an alternative embodiment OLA can be used first, followed by PCR, for example,
highly multiplexed PCR. All the above references are incorporated herein in their entireties
by reference.

[0061] Several techniques based on this OLA method have been developed and can

be used to detect specific allelic variants of a polymorphic region of a gene. For example,
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detection. [0064] Priners: priners refer to nucleic

acids which are capable of specifically hybridizing to
w@20aoi8sT aci d sequence (often referred to asP@I/US2006/027670

tenplate) at a position which is adjacent to a region

o B LS e R B RSB T e o
RN I IV M A —
o SO R I B oA 08 i g

RNA tenplate is used, an oligodeoxynucl eoti de priner
technigygs. pe ext ended t hrough the action of reverse

transcriptase to generate a cDNA conplenentary to the
[0062]RNA t elfipitiagr @rotpdolsa beskghon dhepligesechiadn rpgetivn (RCBY.i aviergetayeleic

be extended through the action of a DNA pol ynerase.
acid i§ by6EjzeA yith arest of digative aduelsl ard ailsrmpyiable OANp ligase,rsoathat the

primer extension reaction designed to provide
ligaseiedfics hedonmsncounlentlyelinkee it eacy ofred/ formipg @dimatien product. Reagents

target nucleic acid, or a primer can be used together
that can tbe @kd |ie dSiclandcat Reactipns: rmeris avidentofiem the gypesi of @nactions

anplification reaction. For anplifying at |east a
involvix@y ructeit aidspa munghee bfre@igentd,ca@bé avedad shcp Féattivns(Reagents Mclude

prinmer) and a reverse priner (i.e., 3 prinmer) wll
enzyniek §6.8/, 3lolindded) SRlonubiRssea ! Skodifleab @Y 81 SRicRbadeBig8ses), primers,

hybridi ze to conpl enentary stands of a doubl e-stranded
oligonbiebtRies, a@bdkymiobidé hatiphtRpii@Xt eNEITRN fh@M @a&Rynucleoside

prinmer, a double stranded nucleic acid is anplified.
triphob @6 adRipder s (RNA, DNA (singl e-stranded or

oubl e-stranded), PNA and their anal ogs) descri bed
erei ifi i gi..ng sta .

006302 21 iy B BrTBRL MG AP e AP PE e b B Rne
Antibgcﬁ%sles Qleghté%eﬁé rﬁl)égenﬁqle odd %relrgfélqgcp 90{ %B@]?]rlff‘%gtgll}ef%; I qrcl:ugrc])-PCR

or uset ul sequences.

(s B PSR SRS U5ph O DSEoNS! g, B 25 By
and PSS IS LR PRSP EtioRBUG PP HSLoR et 472K G2
They |a_1|1iaer gl%lr'e' sel\lrisgi've l:tl("farn ELISA methods, which are traditionally used for protein
detection. To use those methods in combination with the here described devices and methods
extends the usefulness to protein detection and can facilitate highly multiplexed protein
detection.

[0064] Primers: primers refer to nucleic acids which are capable of specifically
hybridizing to a nucleic acid sequence (often referred to as a template) at a position which is
adjacent to a region of interest, for example, a polymorphic region. A primer can be extended

through the action of an enzyme, e.g., a polymerase, in a process whereby nucleotides or

analogs thereof that are complementary to the template adjacent to the primer are added to the
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exanpl e, discrete fragments of the DNA can be prepared
and cloned using restriction enzynes. Alternatively,

w@einmetiseran be prepared using the Pol ymerase BHUS2006/027670
Reacti on (PCR) using priners having an appropriate

growiﬁ%%ﬂ:?e%‘ﬁg }/ e)ga 1eb‘r:f a‘?’lW& p%a‘?gts uL(%O 68 Lll%)de%ﬁr ?clea)tide

|cu ﬁers use |n reactrons
n% s, of det riant
P“me% ﬁ?‘r i
ortio

Pdefd eHlé?L}g ile S'a éoé]I ?fie EevFrlse rﬁnsé:rlp%s g gg)erate a cDNA
|1 el hi
compBeetan 46N et St DRAL IR s it o e S8 B prsghded

ani sm enone For humans such lengths are at | east
througmg%c tigef e BNV 0RYMSIAY- t ypi cal |y may - 23 -be 20, 30,
00 or nore nucl eotides. [0069]
[0065Nuc| eoé| RIBBINERR| B0 Lipcdedloney oy xa@mlg it AsPHImRF ofjsnsign reaction
nucl ei c_aci ds include deoxynucl eosi de triphosphates
desiged T POy idgrigforna o opribe idewdy eed/erriirgsaessst 4t tatgei(hglicRs)d, or a
as the building bl ocks which can be used, for exanple,
primet oanebet useditagetber widh af laase rueeotbérgmimen appriobe, et ioran amglification
sequenci ng reactions. In certain reactions, it can be
reacticke $or abpldying atibest mpoirtioned acdNAIEIS atid, 4 focwhidtpaineer (i.e., 5' primer)
identification and/or detection of the products of the
and arrestdel prinser di.e.p 8' minsdr) nijlipeferdbivebep n@eduBbrsvanf ardi feb@seeprimers
reacti ons. For exanple, a nolecular weight difference
hybridigd e ebmplmehitds! eiafdsaef d @ruditutiandedl nebidié ek®INtsuch that upon
reacti ons can be achieved either by the nucleic acid
extenSiQOHGA ¢&chi griv@drfa dBBRRASIdeE BILIOE adi@RAkplified. by the
i ntroduction of mass-nodifying functionalities into

[0066} Ne ProwiHeE SRNZQ DRXAERIR-stiR®Y FOubleClh®Rs PRR NE their
I ncorporated during a nucleic acid anplifica i on

analog¥) Qe€ABed ILGQQIZ Ua l}]'-@épfﬁ@d&?éd e ﬂ&é‘ﬁ]gﬁgttﬁedﬁx%staﬁcl%eof their purpose

sequence, engt and COﬁpOSItIOﬂ of "an ol |gonuc eot’l

by tellﬁquul addfidh g@lﬂf&%’tl@ ﬁledt F()? eQéarﬁ eto Aot fifard rf%h&n sites or

i1dto e cap ture gon eot| can

oﬂwrﬁ&%ﬁ%&%gmwgr each assay product or can be
ntary to a common region of tmo or nore

fo0s7f 'n' o Rt 30 Be HraRr PR ER  Sato e el g RH b et and

s G EIP! CTET b 0 38U S8 Sl AT ror

al | S of e oI norphic site. This is, becaus
Manual, T%n‘g Colg Spemngarbopr La%oratory Press, Cold Spring Harbor N.Y. For

example, discrete fragments of the DNA can be prepared and cloned using restriction
enzymes. Alternatively, primers can be prepared using the Polymerase Chain Reaction (PCR)
using primers having an appropriate sequence or they can be synthesized.

[0068] Primers, and in particular primers used in reactions conducted in methods of
detecting allelic variants, are of sufficient length to specifically hybridize to portions of an
allele at polymorphic sites. Typically such lengths depend upon the complexity of the source

organism genome. For humans such lengths are at least 14-16 nucleotides, and typically may

-23 -

23



the hybrid does not formw th the pol ynorphic region.

The ol i gonucl eoti de hybridi zes with the extension
w@e@doctses' to the pol ynorphic regi on. But, eaPtlI/US2006/027670

ol i gonucl eotide only hybridizes with alleles of a

bezaéﬁg%gﬁ%@%%ﬁggégg%ﬁgregion. [ 0071] According to various

Pic ol i gonucl eotide ("zip code"

[ | eot.i be i bil.i zed .th bstrat e.
o000 N Sl S e o
typically 6 to 25 nucleotides in |length, The ca red
deoxya%‘@%fs%ﬁ r%ﬂmhar?as(dlﬁﬁ$>pa%% e 'mﬂle@ firinhagnhaiss zécﬁ\bTP@ as

al . ow for hybridization to the surface-bound ) )

the big{dingoblgekcBlichen 15072 AECBRAPIg te GXlsad idoBmer in extension,
.enbodi nents, zip codes can be useful in non- - 24

amplifigaiam 5infl | seaoneing treackipmse JB scertpigr reestigng| ib can g desigabde danise
be used as priners for a secondary anplification

modifred ATIPS rio faghitatodentifisatiaand(os detection ol tie pedduRERf tha diactions or
zip codes, that can be carried out according to

to distireguisb tise wodwti afdiftesent ancttonplidr ssanpie ametlbads vaight dfterence
of the conponents described, for exanple, in U S

betweétathe muicléip ptid padducm of Mfsrenflith@DAs &dbetaohibvdesith@rbyahe nucleic
al ., and 11/090,468 to Lao et al., both filed March

acid $24uend® Gfself i(ConypoSitioPadrelehgtiNO or by 6186 ,idteddutitonVBf RRKOmMOHifying
al., and in international patent application

functifiaitibCiato tBEpoucts\Ebr2QAMhbROMAkEN SR ARGIRIEE Be BlcoPbrated during
whi ch are incorporated herein in their entireties by

a nucléieh&il aRpBfical8@protdss® PCR and resequencing are two
exenpl ary nethods that can be carried out using such

[0070)"®t hodByRNGrA8NIHESeotld@O 7Rk %hﬁ’en@éédlgﬁ%tﬁ apdh&, B & an

assay products used to capture an etect different

oligon@glgytm%r\gigivggﬁn%e{pgnﬁfgr%euﬂoﬂctﬁé h%[l]re Pl Gl ac“i\’cﬂosbeogagtglgé?if ghe

es an Zl p Ccode sequences can be u

. A f dif I hi '
ohgon?iﬁl@%:f(%tccerrl g% ?p%?lﬁ@ rﬁ%%gﬁé Q?SSB§' sprcgcliurclzig r(r:)c“?lrrl1 be 9(§m1§1§8%1?a L% 3 E:cgn%lsion

ocatl o aSSay proaducts as

. | [ [l f djff t. ducts. .
esonh o3 e TR, 618 o Ch sk TR PARELE S rimer
nanufacturinghand ualit%Fc ntrol] of the s bsérat

extensiiregion A dh S T RF e Gra FLRgi PP e ‘é‘”EHCrFBB %?%Siysﬂ@ze

to the %Qt%ﬁ 1osni Soé)Ja ‘R;gtl rteéu tls %r)c()r%dbo%faarlrlg)elleessof the polymorphic site. This is because
the hybrid does not form with the polymorphic region. The oligonucleotide hybridizes with
the extension product 5' to the polymorphic region. But, each oligonucleotide only hybridizes
with alleles of a single polymorphic region.

[0071] According to various embodiments, a generic oligonucleotide ("zip code"
oligonucleotide) can be immobilized on the substrate. A zip code oligonucleotide can be any
length and is typically 6 to 25 nucleotides in length. The captured assay product has a zip
code complement sequence to allow for hybridization to the surface-bound oligonucleotide.

[0072] According to various embodiments, zip codes can be useful in non-
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[0074] A nodification of the zip code approach is to
incorporate a cleavable site in the extended priner.

wao-en7ex@epl e, the zip code sequence can be cl erwBUSINEMT670
the assay product to create assay products that are

abl e for_the method of i k
immofaliof rbFRYS e erBavaDI B, T8 BAbB LIMEAJyRREREdry

base- cle vable s For exa i ngl e

amphﬁ?‘?aﬂ?}h (FRFS i &80?%‘n85’%<§dﬁéﬁdﬁllv8f nﬁt@&ﬁ“ﬁ%b AlctodEs F}@ésan be
i s cleavable by, ribonucl eases or by base. An abas

carrieds pploacegidingato) Watipus SPRPEMeRs AR gomﬁssesghﬁtrﬁ%r@ a@fi chﬁ @f the
ol i gonuc] eoti de or induced by enzynes and cheni cal s

compeaefs dessrbasly oy s¥rmpip g PeS. E@tﬁ'@/’m}’é}?@ﬂo@? Negs- 1 /08¢ 83hieAndersen
When MALDI - TOF mass spectronmetry is used for anal ysis

et al., gind Q%4680 fap lidle HothdHod Marsh gd, 2W05giant §. Pasent doe 808451
can be added to the captured nucleic acid along with

to Marpgetre ptyal., @rchiarinterngBonapatent application publidatigeno. WO 2004/051218 to
aci d-cleavable sites (e.g., sites that can be cl eaved

Anderbap etrak,rwhich ae immgeraqderainimgheiy ediretiva by irefcranteti Réal és)p PCR
as in the case of phosphorani date bonds [see, e.g.,

and reSiyotrejrigrooy tvet exeinplaf2ethddsNbaticed be AetigiSouRasing such methods and
29: 3864-3872] or photocl eavabl e sites, such as may be

deviceg] eaved by a laser in | aser-based mass spectronetry.
Di sul fi de bonds can al so be used and cleaved in the

[00731F r esengig cédes dak BEléiatdd By AGRN broIU&HuRT 16l bdpRir® bt ®kdcOHifferent
0075] I n another enbodi nent, the surface bound

polym@phBRR UG &t ucségudns ifereAMRtd bk IcBdksPARAbSH 1&4?&& Nip code
becones attached to an activated substrate or chi p.

sequer%@@ caURSIEALE Sepfale Ay HahRA th"féP%Jt %@Rg{r%hmlc Hes in different

ol i gonucl eot1 de additiron as scr| eln or in

locah%’?aggc gl%g%délptr u{rg?‘géwegnd or af%t% L?)r %ﬁﬁﬁ%{fhpasg}gproduc s The
use ogtggr%(r"lg r%? é SE(I.HJ%PLP ?&rﬁ@%&l Crﬁadu%ac?\?))?ll X% aPé'ag(%troP of the

|on 0] SSlve

substrz%t t ?gor sg(lggc{ s{é‘gg%?scgétc %asei gtft Bttog?]s%iglg as rf agrmscgﬂmalgipfg{ed

Vﬂals forces and hydrogen bonds. The assay product,
e g., primer extension product, is captured by
hybrld zatl n to he surface i nmobiljzed anplification,

[0074]pr od u W%Tn %@waqng ép}g)roacgsls Eﬁ' g\gpl@a@Feya cleavable site in

descrlbed a generic oligonucleotide ( P code”
the extended primer. For example, the zip code sequence can be cleaved from the assay

sampl

product to create assay products that are more suitable for the method of analysis, like mass
spectrometry. The cleavable site can be an enzymatic or base-cleavable site. For example, a
single ribonucleotide in a sequence of deoxyribonucleotides is cleavable by ribonucleases or
by base. An abasic site can be incorporated during the synthesis of the oligonucleotide or
induced by enzymes and chemicals and cleaved under basic conditions or with enzymes.
When MALDI-TOF mass spectrometry is used for analysis of reaction products, enzymes or

reagents for cleavage can be added to the captured nucleic acid along with matrix. Other
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ol i gonucl eoti de) can be inmobilized on the substrate.
The anplification product has an attached zip code

weemplersent sequence to all ow for hybridi zat i oPCT/US100€027670

bound ol i gonucl eoti de. The anplification product

altemaﬁb%%h&lﬁ&egc% !: ¥,a\%§f3§ft@§ g h&e@?@@@%arp 6o gfé&\ted b&gﬁatfik F}”?r mass

onuc eot | I ed,
t ab t f. b
Spectrome%xs?fam'g#ﬁ L et %H@?Séﬁ‘&%mm b o

Shehegip 4 2 (G0 N@%ﬁ%%ffgﬁéﬁ §Ror R L e ele R tipe dust o
may b i PEa G P Drerdcd Ban et DatifRle Hont fan plso be used

crosslinked with each other through reactive groups in
and CI@taH%i p W%Fe‘i%‘?b’lf?é]e UFiRE 48R0 PRSP AR RbdRPISERt , a gener i C
i p code oligonucleotide is inmobilized on th
{007 515 u bst ipanotheppmbadimgpie the surface bagRs qligprusteptide is ﬁlaﬁﬁmhﬁcgtwn
desi gned to have a single-stranded over hang sequence
producg wh@g &eeomgs attachgl toantaghivafedrubsiraigey clgp hEre s ted anggetdvated
for anplification, capture by hybridization is
up to the goiat efcbliggnuwleotide additiangpsriigsdribent hedeinwr ithEsansde defigashment
that is to one part conplenentary to the zip code on
of the PER pednétae the stidack lvecups deimgpad/or aenibk @0RN Chenyictlattadbenent of
addi ti onal overhang sequence on the target strand of
the PQRhgrodunplid 4chizaed thnoyphadiiaiedifichtien oftle RCRNGirhdres).colnd, gatsive
bet ween anplification product and zip code sequence on
attachthéi® Fuhé FOR phdilct ar RAsufsby csh oeor il fhresmipte, tectictstic
to pernmanently link the target strand to the surface,
interackiBiis, @268 NGt BVERNs BStedOarldi®ydkdg8R $BndsCahE Ia00dy prodicE Qv Sither
attachnment permits the isolation of a single-stranded

extens%pérbédcg 3k icRRtulRl GURbridYa @S B 18 SultSceS REROWHIA! ARdifRAbn

he nediating ol i gonucl eoti de away under suitabl e
pumu@uffer conditions. The single strand isolation on the
substrate can for exanple be followed by reactions to

dent t "
[0076]I yeg 'Al’éérn%l 'a%%ﬁex)%&sgjc&s{:&%d' AFHHBH: oﬁg&g%%g%get gBEIQode

i mer exténsion reactions assa

ohgonﬁcl%o lde ca%a196t ﬂqul?lgblflge(%l &1 nlgebglfbgtraqg ’I‘he a }?l?tl f}%}g&?%u}gds an

Irzed
o1 B0 L e s, %&‘%ﬁlwppmec bound
oligonﬁﬁ?qitigﬁl ni %{é{ﬂ@ftcgtﬁoglgﬁgéwggggultgﬂeo%s ‘y’%&&ure? %%egs'say product. The
zip code oligonucleotide can be modified, in a way that the stability of the formed hybrid can
be significantly increased, for example, by using RNAs, LNAs, (PNAs) or other modified
nucleic acid derivatives, completely or partly within the sequence. Zip code and the
corresponding region of the amplification product can as well be permanently crosslinked
with each other through reactive groups in the formed hybrid. In another embodiment, a
generic zip code oligonucleotide is immobilized on the substrate. One strand of the

amplification product is designed to have a single-stranded overhang sequence on one end.
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| ocations can be achieved by utilizing a different
capture oligonucl eotide for the product of each set of
W@ p®cioiige7 assay reactions. According to sone PCT/US2006/027670
enbodi nment s, different capture oligonucleotides can
i, mobi

RO A R e —
o B LSS ST B AT S R

I'east one of excitation sources and detectors.

on th%WéF"n 40 itheetther nagicrwpl em%ﬁ%ryu@utﬁ?; addifiqual pyewng segyenfeen the
ol i gonucl eot i des, localized prinmers can instead be

target ggand ofghe pERicaloRProRch e Sedpiing i soytae) \betweqs ampkification
can be used for multiplexing include detection systens

produetraae zit ¢ode sevencatan the sstees demformedyndrid chimBedienstore be used to
exci tation wavel ength, based on em ssion wavel engt h,

permapergbydindirihdyiotget iend todhé amfags dorenpmsle by usiagtk dpape ctiar. The
based on other anal ytical techniques. An exenplary

covalay sttechnest gesorsi thedsalation. & a Parighastradgal meplificatioNgroduct by
10/ 440, 852, filed May 19, 2003, which is incorporated

washihgtlel secomd strahd anidtihe erdlaties plipyhuckbtideesves. urder sibavieCEffer
and System [0078] According to sone enbodi nents a

condifidndi The sDERSSIaNG Mo Gni the Bubstiattechn DRexgepe R BRGWed by
conprise a substrate that can conprise, for exanple, a

reactidr@PtoOidertify IINH sifed /il thed Bk OBIRzEA tafBRt ®NA Bl Grimer extension
processing pathways that can be provided in

reactiGRMMYB Bk HBdudtst fre A 1Q rcaﬁtﬁfbdbﬁldd@n'dﬁﬁgecp%r Jn@fysm through
exanple, at |east a portion of the top or first

hybridihd @'ﬁﬁ tRfimhddeistPalLAbRA, TWO or nore of the one or
more fluid processing pathways can be provided

[0077f ubst ai{)ﬁl It kelx}ﬁ PaL i{ E mettl%dgg %%Qﬁe"mmgﬁg &g%efg&lo'ﬂoorf Fnore

| uid pro eSS|ng pat hways can be provi

than o‘ﬁ?—:( ?Eﬁyn%rph G regitoﬂ Ina e{rtlélflarr nes’élrr { Qetrgl agt%IlesaM%HQ%t ¢ ata? Ii;eg{)ectwe

ace 0
f f bs
loca‘ﬂ%lst%?a P TR 2ok ff%?&%aﬁtaﬁiqlfgﬁw of i Wt of
; , f bstr at
cach S PR e dp e eeTgHE B Saits gmgwm%r%if@@@. g
ath yS can qur'prl se one or nore of , for exa
Ohgon.u&lg? S ogn comPHP pymeftilizedgsapiiee ohgmelgefites. %cc\s»gﬂmgeto gome

rom;splltter a branch channel, an access area, a
embodiments, different capture oligonucleotides can comprise non-immobilized capture

oligonucleotides and different sets of: probes; and at least one of excitation sources and
detectors. Alternatively, rather than using immobilized capture oligonucleotides, localized
primers can instead be used, optionally with probes. Exemplary systems that can be used for
multiplexing include detection systems that differentiate fluorescent signals based on
excitation wavelength, based on emission wavelength, based on both excitation and emission
wavelengths, or based on other analytical techniques. An exemplary system is described in

U.S. Patent Application No. 10/440,852, filed May 19, 2003, which is incorporated herein in
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port, intersecting channels, flow conbiners, flow
diverters, intersecting flow pathways, and a
w@ooenionsT on t hereof. A region can conprise angCEHUSH06/027670
that can be used to, for exanple, retain, process,
. gre, incubate, transfer, purify, or the Iike,
nsmngsgﬁ%Fggégﬁble. Two or nore fluid processing pathways
can be provided substantially parallel to each other
wher eby second regions of two or nore substantially
parallel fluid processing pathways can be aligned and
I céﬂWEQWﬂﬁ&“QW’axis substantial ly perpendicular to an
axis defined by the two, or nore substantially paralle
[0078% | uj d /prBEEssTOryMTAmadiments2 fiidi RIoGFdREediidiys devided. The
. can conprise different |evels and |ayers of fluid
devicejap CRBBIFR HREEHRIIS eMAOMPHEE. EFTRYAINBYE; a faprorexdiffiugiace, and
different levels and | ayers of channels and regions.
one oiFgpregiagrprosessimgtiaveayls thayean; beaharidrsl indeingmication with and/or
conprise one or nore fluid processing pathways that
can be ¢edined by T éxfamplenat least gppgion of thevtep or first suréice abthe salisgrate.
[0079] According to various enbodi ments, the fluid
Two @roae s itiegomevi merecHwid poorpssingepathv@@s canbe provived eubstantially
pat hways that each conprises a first reaction region,
paralld ts eadndtheedlitei @ oregbenfluidmdo@ssngopathwdyd @ddiet proviatd, for
regi ons. The one or nore additional regions can
examplQ Pk itGeor firer suefadTpl £ substivie, @h AP Sr kst isfirifa loff @Rubstrate, in a
regions, flow splitter regions, product collection
substr#it€,gh QlsottomE@Cdeddtd Jupaet ¢Tth EuBE) Dn LRHILNGE B8Rl surface of a
thereof, and the |ike, for exanple, as described in

substrade, n aPado@ R a SRtrhie Adn AEdDOSEa shHRRS orZatfy cofbin@GbnBEHGH Yhe
3, 2003, and 10/628, 781, filed July 28, 2003, both of

one orVHibre luf RodBGRY PAKRYS Aa \&nfhiBe bt drMgirE o Ry &%B%l@,gayl%ion, a

ref erence. The vari ous regi ons can be separate

plurali Bf"r%%iloﬂé?%/&famlf&_ Hldive, %Sﬂcﬁf%ﬁeg%%argfcpﬁ%gnnel Q080ess area, a

ccording to various énmbo processi ng

' e . | b " Th
port, 1%5%%(%1?5 'cﬁanﬂglg,vﬂw gor}ﬂ;lﬁérs TR &9&{}%[)5;, gl?esr%ﬁ%ﬁ:ﬁ ﬁé\{/ %%tgways, fhd a

te can conprise an 1 nso

combiﬁéé%%ttﬁe?«%o% f#gen icg:noca rc%)rzl’grissaein#x?/ iar%g’ %‘g‘ :cjal[n eours %i%li ifog F)éaglgple, retain,

erial, examnp con, 1 cCa
oo RS BRES B P ST A e SRR 54
o S SRR o L858 Bt Sy e
regions 8% gw%torr] ymlo?enseu'bstgl(l)tlia){l?/ rpgrre)l ell %rl]lied’ prcr))coelsssllr?gn}la(tjhevx’/aygJ 8a|1nybeesatligrEeH and can
define an axis substantially perpendicular to an axis defined by the two or more substantially
parallel fluid processing pathways. A fluid processing device can comprise different levels
and layers of fluid processing pathways that can comprise, for example, different levels and
layers of channels and regions. For example, a tiered, multi-channel device can comprise one

or more fluid processing pathways that traverse different heights or levels in the substrate.

[0079] According to various embodiments, the fluid processing device can comprise
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pol yvi nyl i denedi fl uori de (PVDF), pol ydinethyl sil oxane,

and RTVs. The substrate can conprise, for exanple, one
woroomotweDf flat supports that can conprise onECDUSIV06/€27670

of glass fiber filters, silicon surfaces, glass

surfaces, netal surfaces (fc,t eel, . gold, silver, ) )
one o gk PRIRYYA R CEPHOMPTISGH LISt HFStion THRPR i P @d refggion region,
substrate can conprise any desired form for exanple,
and oge o mgre gldifoppleregigng kg ong orapase gdditiongl yegioms camy pprise, for
ot her geonetries and forns. A substrate can conprise-.
examplp.ggnesqs Mose pwrifiration rreipng.oflave siditipe regions.i Epdugrileetiongegions,
discrete loci, such as flat surfaces wi th hydrophobic
reactanblgpding regions coMBINAPNR yirepsiand ithe likgclor ¢xamplee aedegérihgd in U.S.
containing or binding a sanple, wherein a substrate
Patent Appliaatipr Noe 1Q/336 34y filed Jenuant & 208 hanals16628:48d, Gled duly 28,
chip. The substrate can be etched, cut, ground,
2003, nipitld @fl whirdicdre ey popateco béreinwinstbeif entivedks torefisertce. The various
provi de one or nore fluid processing pathways at | east
regiorpant batdpyraide by nddeshydohby sililas tesatileed bEsepl ar y
substrate nmanufacturing techni ques that can be used to
[0080fanuf agtdsiding foevasibixsér Bddeménts laLiled proeestife BavicLie provided that
described in international patent application

can cqibipHise Gaub@ateNURNRLsE ZRALMPARD4hinsoldsle s@p?om%ﬁlﬂﬁ%& can

et al., which is incorporated herein in its entirety

compR¥ bR GABRGR: off REliE YRELHAL GrCARnpRINELRE Siia Yel, n%lﬁs% (e.g.
materials selected from pol ypropyl éne, cyclic olefin

contr@IRUYBRY 18 @YEH), Cnydbikf mngoﬁny ML EAC rORe 0@%&{9&&4@\4.,
polymers, or fi _I’er s, polyethyleneterephthalate,

Sephdd W RTM MedRbd o nhdid} QROE! sted ) % '

°P agﬁéoys of suc%anet a:ggr,f&aﬁdgf ?1%6211 ‘({Oﬁoggﬂ‘#g]@é 15%@,0%‘1@ P ger)’ e

10 . enbod| e or idp [ ng

plasm:;bat %{v%/aylgleca ('jgé’ac O?:%eﬁbg?e%g’e a ?I} g&le:rﬁg’gi oéo%;ﬁ?é’ polyester,
ex I a. pres lificati .feqgion, ,a can,conpr.ise

polyv BRI ey oSl g RV G TR can
ar‘r:plification regi ons ﬂE[or e%ggl e, each . fluid £ ol

compiien L8 SSPRYCHAE MR e Sh THGHBRITS 0 ien 9 RFSF 818 8L Bt of elass

egi ons, for ex le, two or, nore anplifjcation

fiber fﬂé%fsa gon wrfﬂmss@ggé&fﬁcﬁ&d?et%} SHiieacy e{a £rdat!Veh ajggi and
can conprise preanplification reaction conponents. A

coppegle @tthBlastisgnderialy: TR subsfprtercre SppseraBy detired 49k dofpppale, a
anE]IIi fication reaction_conmponents. A first region or a

card, ppeatenHships f &wpribsmer 2YrEhH B4 wthen sedmetrics op$ Farse. 4 anpsiate can
preparati on conponents, for exanple, lysis buffer,

compyiseeiias syrfasesrdgbigned to receive or link samples at discrete loci, such as flat surfaces

with hydrophobic regions surrounding hydrophilic loci for receiving, containing or binding a

sample, wherein a substrate can comprise a planar substrate such as a card or a chip. The

substrate can be etched, cut, ground, molded, machined, or otherwise formed, so as to provide

one or more fluid processing pathways at least partially defined by the substrate. Exemplary

substrate manufacturing techniques that can be used to manufacture the substrate include the

techniques described in international patent application publication number WO 2005/029041
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preparation and pre-anplification of nucleic acid
contained in the sanple, can occur substantially
waewaiweeously in the first region. [0082] ACROFUE1006/027670
to some enmbodiments a fluid processing device is
rovi ded wherein a f|UId roceSS|n at hwa

to WiigPReEs ot tbmpyhichds Boxnprpted BEPBIA M U, WgFbisnes. dy6 sehgtrate
upstream fromand jn f|UId conmuni cation with a first

can cp@@lil%?nonemén%rs mftesialsrsglsetpd foanPH ¥ PRfene asycliv alsfin Pelymer, or

| e preparation conponents. The sanple preparation

cycligr @@E@ iFopRlnpre theymoepngeciive [palyanesse pinfiicesatrobypthilendtererthehalate,
first region, wherein a valve can be di sposed

alumipie r g tiwe cI9PDAT, zitveyivmatitaniems elpas af wigh mgtats, ind they like.
pi nch, or by another device feature, or material.

[0081FEx enpl Argordiag e sonteham bodamentse ours etmprediuid protdseigg pathways can
described in U S. Patent Applications Nos. 10/ 336, 274,

each ¢anipeide 4 &irst &rgjon3 for 2GMile, apeb-dfiplFR5tichdkBgioh,i dné dankivkpri®sSone or
2003, both of which are incorporated herein in their

more 86tbhd Bloas foiyextmblel @R moamplidicMim reglonsOBorles&fple, each fluid
[0083] In sonme enbodi ments, a sanple preparation

procefsiiyl SRhwWAy SanPEsRpRBP bwd bf ot Kech @D ke@bns,afr 64, S&o or more
sanpl e preparation conponents adapted to separate or

amplifis@loat Reld.| Al Eirst 1ehion RCh Dr&BAPRMGASH TrEQM @b &omprise pre-
components of a sanple. Sanple preparation conponents

amph‘ﬁ@é’hoﬁ@e&ﬁ@n l:(ﬁﬁ’ﬂﬁgntb N QecBnd R B aﬁﬁﬁﬁé&ﬁo@fé@%ﬂ chPcdnprise
region by the end-user prior to use.

amphﬁf:ﬁf?)ﬂrl@&c'tlgﬂ o6 ﬁ. eraﬂ%gl‘BglrEIP g-am f?ﬁc Efﬁ‘?% caa further

conmponents adapte yse C Ita tho

comp Ha' _tsQ[m)]@ @Eg thoal %fi\ﬂ}%&%ﬁ@ r 'fgfe exqnijle, e ﬂp{)ﬁfe t Q\fﬁ 1@% sample

’soni C SIS chenlca

rTHtIC S| natlons hereof; .or, the
plepa?at ?% aéld PIg: nrﬂh%batlon %flr 1 Ieécr:] a(% C%IH[%IH?d 1% a{[}rl]e S %IF’I 5%1 occur

that can be adapted to
“m“%%?@%?“Wﬁ ?ﬂ%?”g é?ﬂ?gb%anple and/ or nenbr anes,

tt achnent surfaces ads he like. [0084]
(0082 cor d?{ﬁifrihag weéwésg*%ﬁ%ﬁsf[ sz Rrpeﬁsa%aie&c@é%wrﬂ@ded wherein

device jis provided wherein a fluid processing pathway
a fluid, AroeesHipe i RAEVGY eS8 r FUHBFeCAMTSY & SRTRIR Prepgteoy iregess digposed

downstream fromand in fluid communication with a_ )
upstreagisiiere apd i id cpaaprigtion yithsdisiigeipe gihs namplp greppratiesy region
can comprise sample preparation components. The sample preparation region can be in
valved fluid communication with the first region, wherein a valve can be disposed
therebetween or they can be separated by oil, by a pinch, or by another device feature, or
material. Exemplary valves that can be used include those described in U.S. Patent
Applications Nos. 10/336,274, filed January 3, 2003, and 10/625,449, filed July 23, 2003,
both of which are incorporated herein in their entireties by reference. Wax valves can be used.

[0083] In some embodiments, a sample preparation region or a pre-amplification

region can comprise sample preparation components adapted to separate or isolate nucleic

-30 -

30



nore third regions can each conprise, for exanple, a
respective set of sequence reaction conponents adapted
WO 200p@e186T m a sequence reaction or real tine rPEUSING/027670

One or nore anplified target nucleic acid sequences
contaipned in a respective, coO res ondi ng, second

scid SGIGA FOR AT F RGO AP B  ERE FTORAERE e pre-
with a respectiv correspondlng second regi on.

loadedhigQs3 19BIAR 0% F1PS F@?ﬂ 40 aiP8BRPHEIeRd-user PrgrjRUSeaPAtNe preparation
di sposed therebetmeen or the fluid conmmunj cati on can

comppRents Ry ganprise, for @qam@;@agﬁgm@nqu%@qqete@)rq l_yse[ (@@ggsj suitable methods.
According to sone enbodinents, a fluid processing

Suitalje vietheds sarp eerppiiRed fathexerple: shefinali Igisig rr@@tggrsmh dysiatshmiaylysis;
can conprise one or nore purification regions di sposed

chemigahlysit, erzymatie kysis; dombinasiensphessof,omehelikermetieodsf Sampdeaprppaeation
preparation region, a preanplification region, an

comparegptsicén @atprienacidsghases, orctudifed, tha garebecidagied ©gidimst, thawie pEbffuid
one or nore of a pre-anplification product, an

samplajgatijof me@briaes, gmcidnamt surfacd, wadsegpubaitieng pr oduct, can

: be purified. [0086] In sone enbodinments, a fluid

[0084pr OC eSAbddgdifkers sofie iefbpdigiéhid @ duth@é@ksingddevicd idhrovided wherein
processing pathway can conprise one or nore storage

a fluid BOLREIHg PABPSSQH cORPASH In8 BFbfeARk@REiohdledch Hisfosed downstream
conmuni cation with, a respectlve Correspondlng,

from &RGA @ﬂldeorrmlidaflb&@ﬁh Q'i‘esb@cﬁﬂv@ 'Eorr@s'bo@dmg, 3echnd region. The one or
-respective, corresponding, third or séquencing

more tREH RBionWRET ERY RERLES S e,télﬁwed d&%cﬂ% ol gg gédeﬁgﬁjcg%actlon

stored I n the storage region, can ther

comp@ﬁe‘ﬁﬁ e&'to ﬁgggﬁﬁ?q _I: g& oL I?gacﬁ&lo E)Iag%I rtlﬁ%' Rtfh. b'ﬁg 0 Hore

out eglo I Spose ownstream a storage region.

amph’f:”?({ ta?éegrﬁ%hl%rc PG cﬁ/l%lgc%a oﬁltla gd %31 1%? egt'iv%r %grrésp?ndm& second

regl on pro am’ ol
cat i out et
i

reiofi AR G P b F iR et &Wﬁ'ﬁt& B B nine
o S B S8t PR S BRI 2t B o
re second regjons of a_fl ui rocessi ng pat hway can
'heﬂ@gﬁﬂnggmﬁﬁécﬂgé$ﬁﬁ %hﬁ%ﬁx :8#188 Phat can conpri se,
or exanple, ammonia gas. The one or nore seal ed
[00853 egi onécc@ﬁchn% doprmsecBpelimenis et Titharcassius device is provided

wherein a fluid processing pathway can comprise one or more purification regions disposed
downstream from, for example, one or more of a sample preparation region, a pre-
amplification region, an amplification region, and a sequencing region, whereby one or more
of a pre-amplification product, an amplification product, and a sequencing product, can be
purified.

[0086] In some embodiments, a fluid processing device is provided wherein a fluid
processing pathway can comprise one or more storage regions disposed downstream from and

in fluid communication with, a respective, corresponding, second or amplification region, or a
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Al'ternatively the one or nore seal ed regi ons can be

| oaded wi th amoni a gas by the end-user prior to use.
wEewh/olsedi ng can be acconplished by, for exanpdEUS2006/027670

i njecting ammoni a gas from an amoni a gas cartridge

Lt hrough an,.access area. or. port. of the one or
respectil, Wit i d oB FpmPdstio whetfCBBeRie Bl can be

presered 08 SR rerinpes TSt P9 B Do B bR o Vel TS the
regi.ons. The one _or npre. fl ui rocessi at hways, ca
storage, GERIAH O TR P BGHStGRERY (ot ADVERERR [gcn BpiRa o abor

fluid comuni cation with and dowstreamfroma fjrst .
examples gragessehfigfds fanf heustered Fhindioraeatrreon Moy HehHestGHa ioah Agd in
. fromone or nore second regions. Two or nore second
fluid cpagupisationgrithan pyflet ragion. E% siampledeadrend quilebigainn otheeutlet
for exanple, the two or nore second regions can be
regiongnd ¢ tspaptivg Steyagedregion candre separted biemdrlearad ofll ui d
conmuni cation with, for exanple, a first region.
[0087][ 0088]Achading dio nspiteoenyirdiroerss, eanisoati meret scorml fdgigng of a fluid
processi ng pathway can conprise a first region in
processiag pabwiy ¢ah do@pristlone oa ot sewlied regame that canzompaes redxample,
regions, for exanple, one or nore seal ed regions. The
ammofif €zabr ThDbee 9L ahcee sedgd eEEorBathnCaMtiss @ralvndedl angasia ds.
fluid processing pathway can conprise a first region
Alternhtivelahy 8k drlmbrélseaRimapideahh BélloalddivithdnBénidaBdsdysiacadciser
regions, wherein the fluid processing pathway can
prior 16 Q8D Bh@EloaiiYeddad De AboRQEREIIST R eRandMe] injbetink Winthonia gas from
communi cation with the first region and the two or

an amliﬁg%ig §J§§ ERNReE B8ORASN avcedLarel ofopdrt bf tHe SnBr mbreealfl fegfdns.

In sonme enbodi nents, a tluid processing device

The ﬁl‘%ﬁ@gﬁﬂ %Hl%esiﬁ ﬂﬁidcc%}ﬁ%{unkcf%b{@l{ with 9¥d H§RsQMBErn £&RUne t%g more

portion of a top or a first surface of the device

sealed Sr?@%nso 0F 1M gﬁ 6r SIRO §9é$n§ ler dé]@ﬁkt The fonQ e Rore W& tp#cg%s%g

cessing p ways provi I'n communi cation w

| east a porti tF Q refi sur he. .
patty 33 oy bR oIE pHSael of bablpas AR Borlpubion i

over opgnin cor.responding to one_ or re.second
and dopgosE DS SRe Ry T briecupm i reth alffel BEGRERgrom one

The one or nire seal ed r%gions can con@h%ﬁe annnn%a th
or m"ﬁa@?“ﬁd@%‘@’j‘& QL ATG PN AP 388 M5 B TTh t R mgnigafign gvi

rocessi ng d%vice can conprise a X ) )

each other, for example, the two or more second regions can be serially aligned, or can be in
dead-end fluid communication with, for example, a first region.
[0088] According to various embodiments, a fluid processing pathway can comprise a
first region in valved fluid communication with one or more second regions, for example, one
or more sealed regions. The one or more sealed regions can comprise ammonia gas. A fluid
processing pathway can comprise a first region in valved fluid communication with two or

more second regions, wherein the fluid processing pathway can comprise a valve disposed

between and in fluid communication with the first region and the two or more second regions.
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cover that can be provided on at |east a portion of a
top surface of a substrate. For exanple, a cover |ayer
w@av7passT al |y cover one or nore of a region, BCT/US2006/027670
o craniied s dge t mandi t he |ike. The cover can conprise
a renovable strip portion that can be provided over,
[008% or  exhpines cBRXIBFIHTY féméﬁb%g%algr%% (980 CompRIise heaver layer
can conprise one or_ nore cover portlons A cover can
provigesheyer geleash@ RoFtiancie top ona pist suireA1Of fhepieise de spak recer more
portion, a sem -permanently provided cover portion, a
expoged ﬁmmsy)f proo ey fuislpcepung padiivaya provided an edshrpuniestien with
portion,and any conbi nation thereof, by one or nore of
at leasicthimsfioneofgbaiopry firdt eaface ehithe m@bstrhtanﬁon extampdg, asavel dayer can be
nodi fication, chem cal bonding, static forces, and the
provillédkever Bpemimghk apyespandig ty pee dembessegmdlregignsfte dievabg Soranche or
systens that can be used include those described, for
more 8xagtntgipond. Théors. or Redresehledpgglidne air @nspridosmmddia @86, 276,
11/ 086, 263, and 11/086, 264, all filed March 22, 2005,
[0090pNi ch  Akeorling @6 Paicuk @hbbdments) d fluill peddessaipt dehRE ic&Scddyprise a
reference. [0091] According to sone enbodinents, the

coverGifM@hn BAProGIABP bh SEledt § F&iﬁbl’pbﬁa 1B s@ifdc8lof a Subisirath. dFor example, a
material, an elastically deformable material, or a

covelCRYEP 'cﬁl{if)érﬁﬁllyoéovteﬁ’%eocfr R 61 b REAGO R -chddd€l, QAUE! arkPle like. The
conprise a transparent tranS|Ucent or Opaque

cover B%Bllnﬁﬁ e aldfoT N ELif ge 31? gﬁ%’f b&%@ﬂb@qgﬁe@de}’ Sor écxlaﬁffep&fé or

eet . e cover can I ded on at |east a poft

moreoefxagseg Q‘?%lglﬁt g %Pvé?%ﬁﬁ oGPt dr@N5 rﬁ&fefc'o%rgﬁb'ﬁl&ng I\%U%racan

sea € cover can be provi

ast on rface under con
compg ? ?necoren %)f a P%rfnr%neantlg glp vi e%l cover WBP a se1n1—8eérmapen§lﬁ tprov1ded

coef S h bbb B RS Svgﬁbq%nésr%dse%?,b c Ca”@éﬁé’o@r 5 any
comber@&ar? iherero&r@yggx&ﬁ%{égligg%i?@vass i et '@L%%g, fing, surface

plicatiagn . .10/ 762,786, filed January 004,
momﬁkﬁ%ﬁ phenyigpd d’roﬁ@l“&t Siefich Sreson and, the, bk f‘erﬁ%em@{ayy wd-type device
reference. The seal can conprise, for exanp
sealing fgefhuss a)d pysimsathef fap jbe |ua%¢emcleéﬁ1§19$mq59rdwd {oowz]ple in US.
Cover |ayers can conprise, for exanple, those
Paterd dppli¢abiers Nes. 1886, bg@péh/@fi%@, e /8%, ali Ol darcigs?, 2005,

filed January 22, 2004, and in U S. Patent Application
whiclPasig lincogtorasgdl herein in their entireties by reference.

[0091] According to some embodiments, the cover can comprise a flexible material, a
rigid material, an elastically deformable material, or a combination of two or more thereof.
The cover can comprise a transparent, translucent or opaque material. The cover can comprise
an adhesive, flexible sheet. The cover can be provided on at least a portion of a top surface
under conditions sufficient to form a liquid-tight seal. The cover can be provided on at least a
portion of a top surface under conditions sufficient to form a seal, for example, a gas-tight

seal. Liquid-tight seals can be used and can comprise, for example, porous sealing films,
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No. US 2003/0021734 Al, to VANN et al., filed August
2, 2002, which are incorporated herein in their
weni7oesses by reference. [0093] An el asti cal | BCT/US2006/027670

def ormabl e cover |ayer can conprise PCR t ape

materials. Polyolefinic fil n yneric_filns,
layerg, ﬁoqoy?fér?rcnqwqﬁ%us &%Peé"é‘ﬁ%h qngi% %}’efshé’F éa‘rer% Rt gEample, as

used, for exanple, for_an elastically deformable cover
describagn, USoBoNt Appisrtomaie: d056RaS 6 ned HEHDS 22 HO4, which is

m crof | ui dic device can conprise an adhesive |ayer
incorperaigd Herein ip §p cativelbpy ecietsatondbnseal ¢ap pomprifoa e exdmple, a single-

substrate and a | ower surface of a cover, over a top
layer oua fratielayer constru¢Sionr at e, over a |l ower surface of a

cover, or any conbination thereof. The adhesive can
[0092onpr | Sevanlagdhesn wenpeisk efor |caymple,pthowd dedribelt wedhSt Raent

substrate and the cover. The adhesive can conprise any
ApplisatichaNy. €0/¢62 86/ filed Meanluarg @D.£X0%,end FOU. SeRaem [Appli@fion Publication

adhesi ve can conprise one or nore of a pernmanent
No. BIH09SI00EL738 AD) 16 SANNE $£41$ Kitell \ViRigadtl DERIOY, Bvhiéh are incorporated herein

t hernb-sensitive adhesive, and a non-per manent

in thedMBStiddy rédbrbaceOnNe pressure sensitive adhesi ves,
f|u0r03|R|cone pressure sensitive adhesives, and ot her

[oomol Y MeAnCe M RABM HEOARIbH (v Bt &sh V&@Rnpridd o W3 Imaterials.
he adhesive can be provided over an entlre surface or

Poly&?ﬁhlpﬁ‘lnﬂr Qldr % M il c!) erfd BE Lh@BofbinRichy Me?e%?can be

for exa a top surface O a substrate or

used lfgly&gmﬁfé rf{oﬁ&h%l@sﬁlcﬁlgft@f’o%ablg Q&%? iagéc cordi ' ng to so ne

reglon can conpris
re-a |f| t| nrea tion co ased .
oo C; e ReberfE o & S S Ao UG (Pl 9 i o
rise co onents t ed to ralit
adne{e e Py ERETR fernpls” St aeh a&ﬁ%&%gf@ %hsty%er%@@ﬂ?wwuﬁace
for exa a bi ol ogi cal
of & BRURAHSF 7 10T BIF PbACHPUTE OGO RAATET SERCE G FEn dfyamy
conponent reagfnt reactant, buffer, marker, priner
bﬁ?a&%t ereqhdihe aghesive sam cMPIE i Absstve daskel [aerpYidesipetween
g code ol igonucl eoti de, enzyne, nuclease, cataIY
the s@m atg 4pd Gerrerernbheedhesiyh syecqprREise ABESIighla sewsatongl afhesive.
desired for carrying out a pre-anplification reaction
For egampler arc adhesivh epnoesmpsise @hs ety e of & perrianent taghdsive, a pressure-
performed downstream of a first
sensitive adhesive, a thermo-sensitive adhesive, and a non-permanent adhesive. Silicone
pressure sensitive adhesives, fluorosilicone pressure sensitive adhesives, and other polymeric
pressure sensitive adhesives can be used. The adhesive can be provided over an entire surface
or can be provided over at least a portion of a surface of, for example, a top surface of a
substrate or a lower surface of a cover.
[0095] According to some embodiments, a first region can comprise pre-amplification

reaction components disposed therein. The pre-amplification reaction components can

comprise components adapted to pre-amplify a plurality of different nucleic acid sequences

-34 -

34



regi on. A zip-coded oligonucleotide can conprise a
sequence, for exanple, an imobilized sequence, having
waadwsoarssi al |y no honol ogy to a target sequencBCT/ES2006/027670

wel | as, for exanple, a zip-coded priner sequence

havi n portion honpl ogous t he zi p-coded sequence
prescil i s 390 R B DEUEH i PR eSS eraen Cgbonents
di scussed above, the use of z'g code reactants and .
can CofRPRAS 28 Y FORRIRORafragralt: (eagnt: bef TeR&HH! erimpty proge, label, zip code
. hybridization assay or for real-time PCR [0096]
oligonyelegtids, dgmobiligeshp satroeligeBntleotids, enzyme yelseseseatayst, and any
device is provided that can conprise: a substrate that
other gagiety.orpesesmesange; is giecessry A& dedisd fan capinesouig preemptification
surface; and one or nore fluid processing pathways
reactiph gt feragpryngaqut lacsubseqpent tréagtion talbé ipadeknisg dowastream of a first
substrate, the one or nore fluid processing pathways
regiore &c hipeded oligpnidentide tar simprisgiacaquehat, faanamplagpan isanobilized
pre-anplification reaction conponents di sposed therein
sequeace] hadag swhdtahiinllyme-temoldgl yto a tapketrsadnichye, af weil bf, doeddample, a
nucl ei ¢ aci d sequences present in a sanple, to produce
zip-caalefd pvifiel istquende Hav@g anfridd BensIOgHL NG ek zipREdddWeq@hce and a
nore second regions each in fluid comunication wth

portidnt®ndoldgdls Bt RfrefRdudads MCaRusRIBbhvEtha iR dffzifaldt fctants
reacti on conponents di sposed therein adapted to

and uABsAl fPCROBA 1o usddDIo exdinpled) forl! HybAdikAtion AfsaP beroRRRILARL BER.
sequences to produce one or nore anplified target

[0096§ €AUENABSHrdihd tS X EFRRGLEROLSaLiA epr&ég&(i:r%f dVRESs ?f%‘%ﬂf%@ that

regi ons can each be in dead-end flul nmruni cat1 on

can cééﬂln%%gt qulgsitrﬁt%tﬂﬁacé %g}g %dgxgpgisé %%r%urf%ecé?@gén\r}g)ﬁ{)sglg &?@}d surface;

I ments, t regi ons can
aml, P , , r Le. | aye
and EREGip (D DRSS U E0S o BE IR NRL SRR ofeadp, e
and,the like. 4n sonme.enbodi nents the two or re
subst B 1k 4% it S RO BN TS PR COIR AR P ptan
t.he first..reaction region and with each qther. In sone,
compiffoRrFB DR es=r i B B Do o oG] e predmptiy
I rth, conpri se a cover provided over at |east a .
a Plurﬁﬁ?/tq é{’ff?ifntt“t‘féle‘f’&ﬁldoﬁeq‘fe?? tPrESERY g @esampleato Radice Grpdwrplity of
one_or nore access areas, wherein an_access area can
pre-applified ssaHacTsoand Ragr Hipre FesPnkiegipss gachdn flijdommicgion with
to formone or nore accessible first regions. [0097] _
the fipst eegiol #1yl qash syheontise @mplifigasion seaction gompipasers dispeped therein

device is provided
adapted to amplify one or more of the plurality of pre-amplified sequences to produce one or

more amplified target sequences. In some embodiments the two or more second regions can
each be in dead-end fluid communication with the first reaction region. According to some
embodiments, the second regions can be vented, for example, with ports, vents, a permeable
layer, a porous layer, hydrophobic stops, combinations thereof, and the like. In some
embodiments the two or more second regions can each be in fluid communication with the

first reaction region and with each other. In some embodiments the fluid processing device
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wherein the one or nore fluid processing pathways can
conprise a channel fluidly connecting a first region
wW@ea70ws6dr nore second regions. In sone enbodPCEOSR06/027670

the channel can conprise at |east one valve disposed
between the first region and the t nore se

can Wgﬁ?rc?ﬁ@p“%‘?rmc‘é’ﬁﬁ proyided peeraf feast ar@ﬁﬁ‘%‘n"fath‘atqprfﬁ ﬁrﬁdu@?ce that
nore second regions can be in fluid comunication with

can QOHRTIgeNE O MPFRACHRES REeay AReieBATracesss ded eanserrespand wepgion, for
or a valve that opens and closes. According to sone

exampiey & drsheagtos, totfwem ane qrarpse agsersiblefingleregians. conpri se a
heat - nedi at ed, pressure-actuated val ve. The

[009Feat - nedicerndg, topserss Lenbodiptentst adflvidl precassing ademise i is epravided
bur st abl e val ve. According to various enbodi nents, wax

whergialtheemne ®a mobefluid @chcetmgpatilivays dao comaprieuschamebihiidig nbimecting
def ornmabl e val ves can be used. Exenpl ary val ves that

a firstaregion andedhol oc nocke séchnd ecgil@sCcii bade iembbllimentSathe rhannel can
Applications Nos. 10/336, 274, filed January 3, 2003,

compii3€l afll Rasi2me 448 didpbed bhttheen 2 R0 BFionvdhidehe 8@ or more second
i ncorporated herein in their entireties by reference.

region§)0f8]eadiC 6Dt Mgt feRichOiE tRETBAS LA BINS secdnd kdgidhs can be in fluid
processi ng device is provided wherein anplification

comth8A&HibR WitOP YARAL @h&@d’lvec%mohﬁ)ﬁs@g §alRE thRoBens or a valve that
conmponents adapted to anplify at | east portions of two

open®*: n@@fo?esd!%t:&ﬁﬁlﬁgtco SGHY SRE&Em Ats, andb: fegét dn¥ infve an comprise a

pre-anplified sequences. In sore e

heat- %H}Iafegl %?e%u?@acft@ﬁ&f lvglge CONP RGN ids L pé:rgsgy e—a%ﬁatefl Vfalve can

ation reaction conponents a

comﬁrﬂg eaebtﬁz{tal??eglvg &tc% Qétosﬁagwg@%mﬁoﬁme%s Wi al I t nat% %‘sed.

squenc dndsaﬂe &h f
bl gn%?r%?lf?%?%f%ﬁwﬁtégﬁ? SRR AL By o
0
om BEDBH AT B2l T 0 RRRDE Sukoifls . e
devi % ﬁggreln two _or ngre second or
Januﬁ?fﬁt ?9(1303‘% [%&5 G oHed Juby 2303 which gee igrorpgypied bergindp their
regions, for exanple, two or nore sealed regions. In

m““@&ﬁﬁygﬂ%@@Pnents the one or nore seal ed regions can

conprise anmoni a gas. The one or nore seal ed regions
[0098an corpePrdmgpioe some embodiments, a fluid processing device is provided

wherein amplification reaction components can comprise one or more components adapted to
amplify at least portions of two or more different sequences of a plurality of pre-amplified
sequences. In some embodiments the amplification reaction components can comprise
amplification reaction components adapted to amplify three or more different sequences of a
plurality of pre-amplified sequences.

[0099] In some embodiments, a fluid processing device is provided wherein a first or
pre-amplification region is pre-loaded with one or more pre-amplification reaction

components.
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| oaded ammoni a gas or amoni a gas can be | oaded by the
end-user prior to use. In sone enbodinents the fluid
wEe@cesssng devi ce can conprise a cover provi dedI/osm®ne/027670
at least a portion of the top or first surface of the
device, that can conprise one or nore access, areas, i
010} er e Hicaording clos S0ms SHbedimentsy Relydnprogessing [deyce s mreyded
exanpl e, one or nore of a first region and a second
whergigfingnor merer seeRdopre aBPlifigsHen sreiens siap| @mpEss 8fks or PRI $qaled
According to sone enbodi nents, a fluid processing
regiogg\ipt examplep ity ot axpreppratedi magians il semg egbastimendn tho apy prsmore
one or nore buffering conmponents present in an anount
sealed gédfionsicameonpisaemineaistgap dihe ioa¢ brymerdjserded ragidhsogan comprise pre-
neutralize a pH of a fluid sanple after a fluid sanple
loadddsanmmorgd gas ¢rhananoromigas cpasbe Ibhdeddryethe endvosee phiof foeusentn some
components can conpri se one or nore acidic, alkaline,
embaaliméres) theaflyid pudckesirign devieenpanemipsise [20cb02] prdeided divaigatt Rast a
some enbodi nents, a fluid processing device is
portipi oVfhelesp ortTREtGuITack JfithsSdevicRPthaicad @BmBAFH e D NWAE addkss areas,
nore sanpl e preparation conponents. Sanple preparation

wher6i2 MR QR feLAR cEOEPOAEE, a febion C5PERIBle, BRYorGASHE N8 Mk region
necessary or desired that can render one or nore

and dY46drRIrEi AL kPR GHEHGRSe RERSIME rdofdng fl Ui d sanpl e,
avai l abl e for participation in a process. A process

[o10Gan Cpmﬁér‘éﬁg lfopﬁqn?é( %H]%&’Lmeﬂts,p ﬁeﬂﬁﬁ%rhéésﬁ_ !d@Oice is provided
reaction, a purification process, an anplitication

i A BSUUBRL U, LR Ol M SRR oo

sufﬁcclgrgﬁg '%g %Tasct é)%ﬁ%}]ligi ’rstI %I}%ﬁoqr}l%r@z{lize r[ﬁH %ff a%uli% %:«:m’%plg %{’[Erea{ fluid

a ano another alco
reci.pitat.ing agent, sequestering agent, or the .
somgf¥ RS aG R its T 06 X Give i af Moot ey Grmprise one
rocgssin devi ce ii ovi ded wherein two or nore
o mEEAFEH: HEBPERE R PEHTMEETBRETS, nor e buf fer i ng
conponentssufficient to neutralize a pH of a fluid .
[010]anp| e AFSTHRE Bnifste sMGadimgnissal Twd Rrpesssng deyiog dsprevided
some _enbodi ments, a fluid processing device is
whergip g {156 S 2igHetB | CRMEEEH 0BT O WO CoTAPl BrepBeipRdcomgPetis Sample
can conprise a respective set of anplification
preparginseaBneren¢ape@rprise. fanpiample, anyecopponastsaneg¢shdre pednsired that

pre-anplified sequences in each respective second
can render one or more nucleic acid sequences present n a fluid sample, available for

participation in a process. A process can comprise, for example, a pre-amplification reaction,
a purification process, an amplification reaction, a sequencing reaction, or any combination
thereof. In some embodiments, sample preparation components can comprise one or more of
a lysis buffer, a buffer, an enzyme, ethanol, another alcohol, a precipitating agent, a
sequestering agent, or the like.

[0103] According to some embodiments, a fluid processing device is provided

wherein two or more sealed regions can comprise one or more buffering components
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regi on, and each respective set of anplification
conponents can differ fromat |east one other set of

w0 b@7nespecti ve sets of anplificati on conponenkP&I/US2006/027670
some enbodi nents, two or nore second regions can

conprise thre e second regions. [[0105 .
SRR Gty 76 PCthe Dbty e S arth s HPSL R shong
device_is provided wherein a first_ reaction_ regjon can
[0104 onpr i dsRfecTBRodimpgs, &{wd grocpysme dguige i N w%ei@a each of
zi pcoded ol i gonucl eoti des, and two or nore second
two Pl §1OFh 8eCRlh IeSiER @B FRMIPEES 8 espeptivepiek o amplifigation components
pre-| oaded conpl enmentary zi p-coded ol i gonucl eoti des.
adaptyd t¢ ampliffrent edmotesdiffereniproemplificdreRuaanes/ ipcach j§spepideessecond
that can be carried out according to various
regioyrnd dhehenspsstiveaet of emplifieasion lsempaichio dan differ fagye ableast hee other
conmponents described, for exanple, in U S. Patent
set oAAfhpl respattiverssts N6 smplifi¢afiof) c8BPorteots Amcems esmbetlingnts, twrdor more
11/090,468 to Lao et al., both filed March 24, 2005,
secoridregilois. caiPadreprise Noee &, 10616 sétbid tegioMar maro et al ., and in
i nternational patent application publication no. WO
[01053004/ 0AL2dk8ink Oro AT SRBoinedts, a il Clro@ksing EGIEP Qs Br&Aded
herein in their entireties by reference. Real tinme PCR

wher@l@ rQ@SERHENFLIE cak EorhMike BKE BPhaleYeliBE Pedsade &hm6BiNzd¥ezip-
carried out using such nethods and devices. [0106]

code&%ﬁ%fnq‘iﬂ&gidgs‘? 28PHR §ROEISBRAY Segidhs chilédh RERFER TR Br more sets
systemis provided that can conprise: a fluid

of prg.p&‘a@(% SRGeHENAG Sip-a0id %ligﬁuﬁfé&‘?cfes.t VaouS FeiRAs ‘ﬁgiﬂg Bhfersal

optical communication Wt two or nore secon

PCRr?ﬁ]g/.”o‘Prkzp %de . fﬂay icgl @% g&géb?;@g &%rﬁ%@%o oxfar"bgse g%xlo%}'d.oiglents, can

processi ng devi ce. or can-be adapt

detect. hn.t WO 0 an one Qr
comSh i melyBae, B 1t Chhe B0 PRE M lrB B0 Ry B U 7 Pl

Wi t h re Lve detectabl e | ahel.. 6% tectabl e Ia%g
Avolfthsgist TEBE Ao RAERR R Bl B oo Rl g e e

odj ts, et ector n conprise,.for .

Marh o fE Rt SeBiedisofh G055 Ll SBBn SR G- Bibinodieanggional patent

detector, arranged. to Excite and detect, regpectively,
appligationrRyGtication dgedO 2OLH P10 soicEeR chaly WBick Ao meoipgrpted

conprise those described in U S. Patent Applications
hereings theirgyiipgiepbgrefaroncggReal digne BER andrgequengigg ang) tyvopremplary

which are incorporated herein, in their entireties, by
methpdsf thateat be capiedeibesing sugh metodpandgleviges.
[0106] According to some embodiments, a fluid processing system is provided that
can comprise: a fluid processing device; and a detector that can be capable of optical
communication with two or more second regions of a fluid processing pathway of the fluid
processing device. The detector can be adapted to detect, in the two or more second regions,
one or more amplified target sequences that can each be labeled with a respective detectable

label. A detectable label can comprise a fluorescent label.

[0107] According to some embodiments, a detector can comprise, for example, an
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spectrophotoneter, a fluoronmeter, an excitation beam

source, a charge-coupled device, a canera, or a
w@eosbionss7 on t hereof . The detector can conpri SECT/82006/027670

exanpl e, the Applied Biosystens 7500 fast real-tine

PCR system for, providing rapid detection of broad .
LED 08 o, dobHBiastods BgisrPrTanesd 6 eap pdglitect respectively,
Bi osystens Corporation, Foster City, CA E0108] hi .
fluoressent” &gt ofFr Rt souzces |3l flefsriorss Sa; %‘@“@iﬁgtt 9pe dgscribed in U.S.
provi ded that can conprise a fluid processing device
Paterg n AppliqaHeispiosc } BRI HE28 e I/ 88 48¢n &nd | LY/8B7px28¢ 8 sphgvhich are

~ system can conprise a detector. [0109] According to
incorpeyiated u Sergiitb ol gt entirgties, ubXl [§FEWES s ifn (detRsior ceany gomprise a
provi ded that can conprise: a substrate having a first
spectsaphpiggsteana fhiaropstensém grodteltanbeasusfues ;2 erkeaeuplod device, a
nore fluid processing pathways that can be at | east
cameua@rdri alkbmbidatidnnthdrebly Thi edetagtos toamtcemptibee fonexaoplayohe Applied
fluid processi ng pat hways can each conprise at | east
Biosysteensi&a0 fave chiahtiwed PCRrsgsam fequoviding tapidlatectianl api Bidad mnge of
burst when a pressure, for exanple, that can be at
fluorbgiasds, dvatlatad fromppliesBiosysexs doesbrabhpBstdr gy, M@A ve and
the valve can be heated to a tenperature, for exanple,
[01081f T r oM ahReIEmBANRAEALS, @ fRROMbcet i Syste is bFodle@BRAEan comprise
1050C to 13Q0C, of from about H QOC to about 1250C, or
a fluil BRL&kinkRVicBRANT hdBRCcy@ThealdRE. PhERAM RodeSiHERtem can
the valve can conprise heating the sanple at a
comirRPRAL@RINYY € of grater than 1000C for a time period of
from about one second to about three mnutes, for
xanpl e S, k0 : LE :
[Ologn d/ or ‘%cacélg?{r?gtgglg g‘?“éi? gl &?gﬁ%ﬁ?f ae?glgf}):? (a?lcjlégsé r(gegfs& %gwded that
v e of t ' a . 0 ' Qr
can Cé);ﬁ;{é)\rrlrlg?.ga, su%tga% gegignté[a Hrsp s"ug)ﬂ?é %&doa %)%%%gl&%geﬁgff é%ée, \?g(il \c/née or

one psi to a
can.conprise ol ri | ast o ' r ubber

moreGfi BERBGIG TafR PG Be pile BT PR fmd BB subsryethone
form.of a thin | ayer havi an.appropri ate burst

or mgter B PR CEERE PN Fa7eoeSk PB4l 1St i Rpacpsgited, pressure-

actua%e?dﬂ%l{ﬁ% %ﬁl%%?dgg{ gl%% %@P %:Jpgwnlgg,’efogfexynzblg\ltha‘;r E&nge\l’at least two
pol yet hyl enet er epht hal ate, paryl ene,  pol ystyrene,

atmogphgFEs it Fxertsd| agross fsnvabegapehe valve ehbe heatad; foaniempprature, for
all oys of such netals, and the like. The val ve can be

examgilg; @IYJ fram abaet WAV etopbawtalRE e of HPmr 3bgrt Hsduto BOYI afompabout

about 10 mm for exanple, fromabout 0.1 nmto about 1
110°%ip atiie 125°C, or greater than about 115°C. Creating pressure to burst the valve can

comprise heating the sample at a temperature of grater than 100°C for a time period of from
about one second to about three minutes, for example, from about 10 seconds to about one
minute, and/or causing a pressure differential across the valve of from about 0.01 psi to about
100 psi, for example, from about one psi to about 10 psi. The valve can comprise a polymeric,
elastomeric, rubber, silicone, and/or plastic material, for example, in the form of a thin layer

having an appropriate burst strength and/or tensile strength. The valve can comprise a
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val ve can have a thickness of from about one to about
1000 m crons, for exanple, from about one to about 500
worr@romsedr from about 10 to about 100 m cr onsPCT82006/027670
val ve can conprise, for exanple, a film of
pol ydi et hyl si | oxane_material that is fromabout 0.01
menpharigh 81t Plych ragdeniof | NY&ORY: s TERLER: alymigume oxidBo diohisiylgmide,
each of the one or nore fluid processing pat hways can
polyeibiipratesephthatate aryiengi pelydyreiro Sheniniet gd&nrdn: GAPRENGZifcanium,
fluid conmunication with the at | east one
titanfyes talloysif auchdnetyds @sd thedikactheaabyd combeyeirculan agbipye a diameter of
enbodi ments, the one or nore fluid processing pathways
froncgouc@fpmns® aet BF mmpifer seopledirore gbaond. ldingpiosbdut 1 mm. The
downstream fromand in fluid communication with the at
valvk easiiave a thidkaeds-ofifrdinadbedt, onp tegmur B0a aticath doreahnple, ffan about
some enbodi ments, the one or nore second regi ons can
one ®aabspuiti SO@ mi¢rensoor front abosie A wbowed D0 nscrbisaThe@vecanpohssse, for
amoni a gas. The anmmoni a gas can be pre-loaded into
exarthl§ Ofitn @f pobidingkdsiRdaicegh@ns Bt isheordBo@r 0.0DEE about three
seal ed regions can be | oaded with ammoni a gas

millinf8iERslihadke tnysoRfel éMboliPndAfS e of R BGUr WS fluitl ProcR¥HE N athways
by injecting anmpnia gas froman ammonia gas cartridge

can tohRiseR BRGESSn AsPSe® upfRhh Ffm and BABE cbBBIuRRatidnWith the at
Sone enbodlnents, an access area or port can conprise

least]?tin@‘ﬁgé? n?eﬂ%ted?&ei?sg%ea%itdé?ed%l\(/@.rm s@fle AHNSSLYES, 'ﬂ?e%;: o?wgre fluid

I8
exi bl e re-sea | e cover or tape, a septum O

procleé.shlgéjsagh% %ﬁerél,coglg{rgé e LP m&@%ge?ﬁgit ﬁg@ﬁg ggﬁ%&é do@nsfnjeéfﬂl %rom

pro Sin I'S provi rrse:. a

u r hayi jrst surface and.an o osing .
ond SE B BB, W e i B8 PRI pERREE et vlve. I

9
b | ial Ly defined by the.
som S etE. Wica TRy S Spbuah by Bk iRy BAt i ions

can each conprise first region, and on [ re
that ST PP GPOIG 064G p RS A FIBASE Blaris BTG ) T Qg @r more
communi cation with the first region, the one or nore,
sealede 542095 r ¥giNG % §h n&fﬁpﬁeﬁlgi TSN D aasl.oaqeﬁ Whfreammonia_gas
. enbodi nents, the one or nopreseal ed regions can .
immedigtshy; ot ie dsq Badeerdiiein iy gyample) by EiReEng ABEWNiResss Srom an
the one of nmore fluid processing pathways can further
ammopip§ap SEtrigee [de an agnses Fprapirort gfjasealpd) ragismn Btomeenbipdiments,
first region and the one or nore seal ed regions, hi
an agente alsriod dPTeAR Somprise & membednecam adysipe icoeraan hdhgsive tape, a
one val ve di sposed between the first region and the
flexiblvare-sealablereoveraa tapd, a septum, or the like.

[0110] According to various embodiments, a fluid processing device is provided that
can comprise: a substrate having a first surface and an opposing second surface; and one or
more fluid processing pathways that can be at least partially defined by the substrate, the one
or more fluid processing pathways can each comprise a first region, and one or more sealed
regions disposed downstream from and in fluid communication with the first region, the one

or more sealed regions can comprise ammonia gas. In some embodiments, the one or more

-40 -



regi ons, and each of the first region and the one or
nore sealed regions can be in fluid comunication with
wo b@79alsge. The val ve can conprise a val ve t hapCDpPs2986/027670
or a valve that opens and closes. In sone enbodi nents,
a first region can conprise, pre-anplification
sealed gpgionfeian SOTPTES Hreclgader o idgpa g sme SMRPUM e ther gpe of more
plurality of different nucleic acid sequences present
fluidj proeessing pethwaysae furfiise cerbprisgpt deast encaghgnnel luidyy eqmaecting the
fluid sanple a plurality of pre-anplified sequences
first gegiop pod theeehe g% Mprestealee gegipnse dh spme tembpdimentsr ths echansl can
or nore buffering conmponents. A first region can
comprinept ilsst senplle gsmpat bdtivesn e fpsmegivs and lie @weorgnore sealed
nore buffering conponents can conprise at |east an
regicme, alidcedohifoffehd ficst cegipomenthe ohleeoranereaxaledragicmeabhede in fluid
regi ons can conprise one or nore buffering conmponents
comuhitatibnewith the vatvel s valpatdn ednhptise @utalval thapanspdl Dfale that
fluid upon contact of the fluid wth the amoni a gas.
openk NanB0&TBsee M0 ddie BinBodimehts,Uh CFirh @ERSHS tanJcdhipfis€ Gré-smplification
provi ded wherein one or nore seal ed regi ons can
com?&ﬁﬂﬂé'cﬁﬁ)o?e_dpih%ﬁﬂ hdayte@fto SR LAl pARgity JNAIRAER Mtleic acid
he plurality of sealed regions can conprise a
sequbRRPERbdnY & Slid HmAERINetcb$ abdOfte RRRANRASHAE 386 a bRrality
ampli1fy one or nore different target nucleic acid

e

buff%{f%leéP g)gﬁ)énitsoﬁ ﬁgﬂgégf? BiSe isé 's%inﬁﬁ% péeh%ﬂi(?llt %olgfpi%ﬁéntg M one

et of 't r spect (Y} sets o on
o nRRRE ol ROTD, DEEL FERS 8 Pl RSB0 1 o
o FAGRSPLTRRIR 54 o RN Rl B s
el iy BESRRUNS S S BRdhe ASH O3 A S Mo

two at nospheres,  when, the buréia | e val ve can be )

embadimenty 4 Hid prosgsiederice is prgyided ahgria, ong er mpEiealsd frgions can
1000C to about 1300C, of from about 1050C to 1250C,  of

comprissng RHBHELY 19f coded segivnst andseth obthegplutplity of pealpdatsaigns can
1150C. In sonme enbodinents, the one or nore seal ed

compris§i dASPedive cenplr peplificaon compenentseadapigd fte gmpHE ere gt more
| east three seal ed regions. According to sone

diffesqrib Seigatoneleic adid etqueices picthe pluralify of preeeplifesdeaupneesgienesding
can conprise a different set of anplification

to sguerpmhedimsnts,kath capechee set ayftapplificatmmplompyneats dap aifferoihan at
different target preanplified

least one other set of the respective sets of amplification components. In some embodiments,

the at least one valve can comprise a heat-mediated, pressure-actuated valve. The heat-
mediated, pressure-actuated valve can comprise a burstable valve that can be adapted to burst
at a pressure differential across the valve that can be, for example, greater than or equal to
about two atmospheres, when the burstable valve can be heated to a femperature, for example,

of from about 100°C to about 130°C, of from about 105°C to 125°C, of from about 110°C to
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sequence in each respective region, to produce a total
of at least three different anplified target

wGewaenses. [0111] According to sonme enbodi meneGT/USLYE6/027670
or nore of the one or nore fluid processing pathways
can_conprise one qgr npre valves. The, fluid processing

aboufi dg5 Lo Ob giratey AR Doutal 55 Besoge %@S&?Fé“se it one 4 Berejspaled
fluid conmuni cation wi th adjacent regions or can be

regiqig SALIOBRSIEE FYQUPTINRIE seffdiTeesoF allRast B1ss sealed wgeions. According to
conmupi cation is control | ed between adjacent regions

some, gnpRilimengs, castnpipthe at lasy dhrgesqsled vpgiens mmmeﬁseamg%ﬁe@m set of
regions of a fluid processing pathway. A valve can be

amplificafios eompanenis dhatadj de ewdeptecety anplify @t deastt orel differentdarget pre-
flow through a channel, flowpath, or fluid processing

amplpednsegyenc @i ¢h rAspectivei mgjon, o goobice aiiod] nfart Isgst shreeadifferent
can conprise any material, structure, or

amplifbaftangeirsaqueoces. t hat i s capable of controlling fluid
novenent through a pathway, channel, region, or area,

[011upon acAdsaidignto $hire CRbYHMERR 6RTDF infRe df R ¥e bhalore fluid
can be opened, or can be opened and cl osed. The val ve

proc€s8iig GRMNalyS @ad RE8mpHiseBHeCorViabé evalé B AThe ANidOFroaEtiHAWSHce can
by one or nore of, for exanple, pressure, deformation,

comfrik WktidsZFtréQbhs thitichi Flin 8AEomARHcAiRh GRth AFEaT Hoiths P can

some enbodi ments, the one or nore val ves cah conprise

be cEFHBIObE TR cHhmBRicARh! FitreiY HYE ’coﬁnﬁhgwn\/ APl G AddY Between
a heat-neltable valve, a heat-nediate
: = Ve - ! .
o BhEREIAE L P} St S, BoFEEY bVE! MIAEH MEokE o7 £ nuia
proc?sgipé g%ttﬁgva %}g&lge& }é\%il lge' c%}s%%geg%%g\ggegggja%ns gégélﬁg 2(2 gongr%f/h&ig Sﬂow
| Ln ited. States Patent Application
o BhAREE ok M. S S S BRY: (5 o et al
iled rch.3 2003 ere i ncor porated by reference
["Héln its I\%‘f?ﬁ%f“egt § soRg P ?‘“‘E&%é?’ &J%F OMPRSE ay gl seudure,
in the mcrofluidic_device can conprise those
or C%‘?‘%‘%@’e dhat js ‘E&P@.’quﬁf éﬂ’ﬁm}iﬂg: uggl mpyemens thsoughagpatiopey, ghannel,
cal., issued Novenber 16, 2004, and U.S. Patent
TeZIORn M 3¢aa P BrACcPiRReT- dae VeKe 18, comprisug vwSthaigapbe opeged, or can be
HARROLD, M chael, P., filed July 28, 2003, each of
opengghnshrlesed THervalyg caimecsinsies ereead ninse wdlyesithatcirebe actuated by one or
entirety. Loading can be performed using capillary
morea ©f,i &, exagwie, r préssyst idofermatimou salubjizggwurcetting, heat, and force.
differential, or other
According to some embodiments, the one or more valves can comprise one or more of an

optical valve, a dissolvable valve, a heat-meltable valve, a heat-mediated pressure-actuated
valve, a pressure-actuated valve, a mechanical valve, and a deformable valve, for example, an
intermediate wall. The deformable valve and devices for actuating such a valve can comprise
those disclosed in United States Patent Application Publication No.: 2004/0131502 Al, to
COX, et al., filed March 31, 2003, hereby incorporated by reference in its entirety, herein.

Other valves that can be used in the microfluidic device can comprise those disclosed in U.S.
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met hods and/ or conditions that will be recognizable to
those of skill in the art. [0113] In sone enbodi nents,
wao b@7omnsedr nore fluid processing pathways canP@EUS2006/027670
provi ded substantially parallel to each other. A fluid
processin% gathmay can conprise, for exanple, one or
PatepipNe-: $£81d.37 e oo GPXaflkeal. isweddtwenber Ka, 2084.ctuinHe. Patent
a branch, and a valve. A region can conprise any shape
Appbeatibor Putdiagin| doof 20@4/005PHy Al.véd UHARBOLD, uMichaglorP., filed
exanpl e, a region can conprise a surface area, an
July 28 £2003 ceaclecfosisich are diawhp arcorparatieldressdis ingtheir entisetly| L.oading can be
space, or the like. A region can conprise any shape,
perférated ensagpdapillaryo actidn,, teeatrifirgation, squame, pressnegdiffarential, or other
ovoi d, rectangular, or the like. A region or channe
metldB aiddrRebndigond fhat 6A10BSres@Mizable tihodel cfwkidltin the artf or
exanpl e, square, round, ovoid, irregular, trapezoid,
[0118] the Ihidsthe dnodBXad!tBs ofe P XYL fluRIRProERBRE ips@wdys can be
cross-sectional area that has an aspect ratio, that

provided sBbsnehin/ SRRl 1o 8dch Qihe@f A AR pREestiigPatBRBy cdh comprise, for
channel can conprise a seni-oval cross-sSectional area

exarhlgle,"’bné Hpﬁbfe%fﬁ TegT(;}E afy 51_%%,5&%%&%& 888 Iy cBaf@l, & BhnCRARg !1 S8ve. A
an aspect ratio,” that is, a wdth/depth ratio, of ‘
) . . r

oo 88 Shph 230, 0 oA AR OB ATR AR A o
. - 3l [ea n p I

B e o A A VR

or o BT A g RBGAR 0L 05 ORISRl By s

her,cross-secti desiﬁns can be

oS B3R A S B SRR SFHRR B Retion
h | s, d b f d or f dd .
enSARR0S! 5 B0 R0 0% PLCLOT G, o, LU QUL 08 B e P

[0114] According to sonme enbodi ments, access areas or .
example.t & Chagpel |5an SPERTITFed CHOBY-Genat aica dhah At an ageet BhHonHplels, 2
.of a top or first surface of the fluid processing )
widthsgpth gatio; |9 g(7glsT Hhap one.ofn BrnsbePmPLiss acemppva |goss-sectional
devi ce, through a side edge or end edge of thedevice,
areat fir & utjhstialte Thgberpssaicetiongh arpagPpnt pRINEY eAn pSPYelr ratignghat is, a
t hrough a conbi nation of these features. For exanple,
widthideptt evticc of grenter thapranseAaghainel ean ememiss adhweandmaggghchannel
cover layer and in comrunication with an inlet or
fornfeidr mt a rselgfitrate, ovhetelre tltbe vioseseciidral depai b @ EspEcmtios ¢haars, a
outl et access area through a cover layer and in
widthGlepit Rativadi less thdri dheaA charnebdanrcempmise. a trapezoidal cross-sectional area

and generally can comprise an aspect ratio of les than one. These and other cross-sectional
designs can be used as channels, for example, flow-restricting channels, and can be preformed
or formed during a valve-opening operation according to some embodiments.

[0114] According to some embodiments, access areas or ports can be provided
through for example, one or more of a top or first surface of the fluid processing device,

through a bottom or second surface of the device, through a side edge or end edge of the
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[0115] hi sone enbodi nents, a fluid processing device
is provided that can conprise one or nore fluid
wEe@cesssng pat hways. A fluid processing pat hwegT/useos/027670
conprise a flowthat splits a flowath into two or
nore branch channels. The two or branch hanne
devicey, fhroughdhe sebsirgle, through e AR I¥st fﬂ}ﬂr t%yvulg%raaﬂo rnaB?Iaﬁgﬁlese
channels. A first branch channel can conprise, for
featugsg gy cxamples the deviegraan PPMBANEiaB AlEleAGFash arca Huough ge¥s dayer and
branch channel can conprise a second anplification
in conagirBeatiop oMithean inket oF dirsigegion ebihe davisedTliredrvice cemeomprise an
nore flow splitters for splitting the fluid sanple
outlef aggassawea thrangh acavertlayer ais! iprcompgice@omplidsancutlal regjomt s
along two or nore branch channels of a fluid
[011§Ir oc es di ngme e batirgents; arflulbprpcassingl delidenis proeided thabean cofprise
the one or nore fluid processing pathways, for
one @xadrp fiejd processind pathiwayg A flaaingrbessing patRyaydan Gompre aXfow that
48, 96, 192, or 384 sanples or aliquots. According to
splits @ Mewparh Gatio B to8 mae blaBvh Slpinhdlé.eTheadd dpendié BRASLhannels can
downstream of a first or pre-anplification region, to

comrRk itlvot drempat avantiall Eaﬂal’l& 1®EndDERNIIRNC Hirst h2dhaR | chafiel can
flowpat hs. Each branch channel can end at a respective

compre] @R &l’&ﬁflplec anfike Hpadcand fééloﬁaﬁnép% Q& spdad channel can
[0117] Branch channel's can be used to obtain equal

uxm%%EH@&%n@EmgxMhﬁéakgmﬁs many portions or aliquots as
desired. Branch channels can be in fluid conmmuni cation

(o118 th a dﬁ%?}dﬂ%tﬁ fsQhe %@gg&k&%@h&{eo&‘%ﬁ&k it sg)ﬂ{tﬁ&é‘ férosﬁmtﬂg the

I'ndi vi mays proceSS|n
he s can be u rforn1 sin
ﬂUId% lié%orr]n %nre salfﬂg g él\lgg ¥w T mor)? samsles of, a%ql?oqs %loré% or m e granch

rforrn mul ti pl e S lne or lt| I e dlst
chanpeéaef S mpecymt ety oo RRNAE] I ke, Oéﬁle one or more
..aliquot ent eeded .t o erfo ma._c
ﬂmdrpéé% %JSF‘&P"‘HC‘SV'%% o Gnees RSP Hge PR Cofat 45. 96, 192,
can be pre- Ioaded in the respective region at
or3 mtphsr@r vt ererdinstosemersmbegigegts; 4iflew splgisy paebe gsposed

can be | oaded at the tine of use. g)538118] Fl ui d
downstrere < ianfrsh aF AP lifiFgiioncamiopetousdill thenpathveayt ity fvo or more
processi ng device can conprise those disclosed in U S
bran¢hgehapnelsigylovnpathp. digcipbignsteehenish cagpend ap @ ousp@O 1SEEHN Aat can be

to DESMOND, et al., filed January 3, 2003, hereby
d%ﬁkmdorgwﬂuﬁﬂdrbyb¢eference herein, inits

[0117] Branch channels can be used to obtain equal volumes of ﬂﬁids in as many
portions or aliquots as desired. Branch channels can be in fluid communication with a region,
for example a processing region forming individual pathways for further processing of each
aliquot. The pathways can be used to perform a single reaction or process, for example,
forward sequencing, or can perform multiple same or multiple distinct reactions or processes,
for example, PCR, on an aliquot. Components needed to perform a certain reaction or process

in a processing region of a pathway, can be pre-loaded in the respective region at the time of
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entirety. [0119] According to sone enbodi nents, a
fluid processing device is provided wherein

w0 p@oopssati on of a pre-anplification zone or ME/US1006/627670
a card prior to distribution into a plurality of one

man V8T BTG B e GABRTRAPE R SR SO,

accordlng to various enbqdi nents. The anplification
[0118hy ¢ orfiiiidguocessing pahyyays that eanihsaisedbiarhe, ﬂu@LpAoce% device can
pre-anmplification well could be sized dependin
comprrlﬁﬁdhOSﬁathﬁ ogeds jnzd.-Sp Ratertinpdisivint Fupligafion d¥agedf 04 Hb8116 Al, to
anmount of input naterial can be much smaller than that
DEShNRd etf . ﬁlﬁmlmw B49Pbshraby inerapyrated by gefefepge herein, in its
bacterial detection by SNP analysis using nultiple
entitefydi vi dual reactions. The prinmers in the plurality of
small wells can conprise target specific primers or
[0118an comecoskngz it somd echtpdinmmess,a feidmptocesamg uddvice ziat provided
of a common card. If target specific primers are used
whetein ihéreparaticd, oftalpee-pnpléfigation zona bt well idne card priciavistriBtion into
the conplete pool of priners, needed for the multiplex
a plurlag bf ek, ori@e kean@aly asllsvEhd preAntpRifibaion\v8hd cantie@oaded or pre-
primers can be | oaded wth a sanple and masterm x.

loadéd kvith NEBNQ At o THIOA 2 oot iBus @mbadiin@ks. TRPaEp®atién can

a method is prOV|ded that can conprise: providing a

com?ﬂm‘é' @orpéx@ﬁl%ﬁssbﬁgerdF@RC& oAt Tﬁ@'ﬁr&ﬁﬁﬂfﬂcﬁ@orp BRI UoulPheE sized
luid processing pathways, each fluid processing

depeR@h P WA Yo P EhnfTREL 881 the fenbifibity 1?69&&?1 ng atbit ¢ input material can

communi cation wth two or m)re secon regl ons;

be rﬂu@fi 519?}@:9 kHAg tl?aé fnk; e&i f&%’{p l ?‘fesﬁ&pa r (lnsfgr I’Saacterxfll detection

lurality of erent nu acid s uences

by Sﬁ\ii’earfa%ﬁt?[ng%&p I%fln(ﬁlo%ugl r 4091?1?1 (re ? E) {11 ﬁet}{é %ﬁﬂahty of small

nore o 'ty o
f erent quc elc. in the fi

H uences |r§ g
vl gl Fatie Yepu f.pflmg&q? o Ui £PchdY eréwe pemiting
re differe re a
it GRPR o 56 pamBaR R it e PRI P ctied faithE St pre-

L omthe first to the two nore sec
amp é‘ﬁ‘fl%@neaﬁad“ %ﬁmr% F%gm%ﬁletﬁ g8t o fgﬁrémr:résﬁieé?cf ¥ the mydtiplex
sequence of the two or nore different pre anplified

reactile [Pg5-toadgd; 3 welhublireeively, Badmimers eHiebe Ipgdest withragsample and

second regions, to
mastermix.

III.  Methods:

[0120] According to various embodiments, a method is provided that can comprise:
providing a fluid processing device that can comprise one or more fluid processing pathways,
each fluid processing pathway can comprise a first region in fluid communication with two or
more second regions; introducing a fluid sample that can comprise a plurality of different

nucleic acid sequences, into the first region of the fluid processing device; pre-amplifying two
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produce at |east one respective anplified target
sequence in each of the two or nore second regions. In
W@ ooe/0ershodi nent s, novi ng can conpri se novi ng PEEUS2006/027670
pre-anplified fluid sanple fromthe first region,
through at |east one channel, and into the two or nore
or merethe pluselity pEdiffprentoipleigasidrsgqusgeas dn the iiest eagingdp prodiies a pre-
a method is provided that can conprise preparing a
amplifiad; fivid sample thpt icor ceraprise twi ray I difteseniupteqamplified nucleic acid
pre-anmplifying. The step of preparing can conprise
sequéness; mgovirey the preamaifise dluichsamnpfié foa the fipdt eegignOtb2R$ two or more
According to sone enbodi nents, a nethod is provided
secofidhadgiongnand cimplifigiez atelagst iong) ra@&pdctivg etrgat weduenee afcthe two or more
sequence to forma detectable |abel. Labeling can
diffefeptpfelaplifiechmicldigadidveeqnence® ireeadh bf the ewd ot mwgedecondakgibms, to
aci d sequences and/ or probes, each with a different
prodfide R NE@SICRBIredpadtRt amplified AAddet §84DerRE ilEHcE of tHeft@b @Atnore second
anplified target nucleic acid sequences contained in a
regiohk. A |s6m& SHPGHMERY In®ingC@R BRpHSS B6tiRE the @rd—ﬁlgﬁliﬁ?eﬁ TRl Esample
region. [0123] hi sone enbodinents, a nethod is

fromRhOMisEREoh h%u%l?{i ISR IcBANSIE HHEING! tRGtwolbr th k& SBERE b YiBns.
corresponding third region, at |east one respective

[01213]“.pI I f i&&tmtdﬁlr 96t soltacl .cfdirﬂgﬂ.tg, > mIeHGE 8{;})‘?7%aitﬂﬁdcah2:8ﬁlprise

respective, corresponding, sécond regi The net

oo ERPS Y05, SR 0 LUNBIPH o gtppoms
o SSHHRDSSTOHEDIFRERIMSAR2 2 eopcct e

di ts,. t hod i i ded .ein t [ .
00 TR 8, B R RESH eSS RS
th - lified fluid le th I t .
UL RS TR - -

conprise actuating the at |east one valve, In_sone .
reac FRAE: diticeent,faree adicleimee é?‘l}‘é“%‘%ﬁ“@%ﬁmbg% egch with a
__heat -nedi ated, pressureactuated val ve that can . )
diffegempsiviorsacent fpbelesughphe, twe B more Bifleraph pipplifigl fsgednygleicoacid

vari ous enbodi nents, actuating can conprise heating
sequeimes panéaizpdpi  fingld séaopd tpg'mnfgﬁngeidﬁte@tﬁémfthq’c singleaegion t o

a tenperature sufficient to produce a pressure that,
[0123} t he heoperabadivgnts ammdskodsis plovisieé Hiat ¢ap courpeise sepeencing in a

burstabl e val ve. Heating can conprise heating the
resputiee,adopkdpbndiog thiuiegios,aatgbast bie tekyeecfiver splifieditangett muckic acid

tenperature, for exanple, of from about 1000C to about
sequéddd@ontained in a respective, corresponding, second region. The method can comprise

moving an amplified fluid sample containing one or more amplified target nucleic acid
sequences from a second region to a respective, corresponding, third region.

[0124] In some embodiments a method is provided wherein the moving through the at
least one channel can comprise moving the pre-amplified fluid sample through at least one
valve. The moving through the at least one valve can comprise actuating the at least one

valve. In some embodiments, the at least one valve can comprise a heat-mediated, pressure-
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of from about 1050C to 1250C, of from about H QOC to
about 1250C, or greater than about 1150C. hi sone
wWE@niwoMisent s, the pressure can conprise a presBUr/ES2006/027670
greater than or equal to about 1.5 atnospheres, two
at nospheres, three atnospheres, five atnospheres, or
actuatgdgidye thap Tamcompidsy dirneramgles Snburgable dialrenBscorgingde Hggous
i's provided wherein noving can conprise one or nore of
embadiventy acheting eam pgrhprise dwatinguthd memmpbiies, flaidpiampler ip the first
action, centripetal force, pneumatic force, hydraulic
regioh oo c tenperture fsuffialent tr predudena prsissvge shapoatithé vemmesdwear @n be
nedi ated flow of the pre-anplified fluid sanple, and
suffitiaduc bagt the begablewalvpridssiog eamedipaise tedting theqfre-amplified liquid
pre-anplified fluid sanple. Mving by inducing a
sample@ahd 8t RERAIOE enfpedivad, dot dkhoplecafifranoaipnt B®°C neabounp0°C,
a vacuumto draw the pre-anplified fluid sanple from
of frbMabbitr i5°C @i TIChf BRbAATIQHORMNbBUt 145C t obQrédter AmEabout
second regions can conprise one or nore seal ed regions
115°€ MRt sofRMEnfRER e the AR AIrd cefSomprRe APIBs@TRREIBRA S equal to
i nduci ng a vacuum can conprise contacti ng amoni a gas

about™ & Qtﬁ&ﬁh&£§ﬁ%mhbiﬂﬁ§gs, fithrbd SDSIHREeS, fivelaeh GbRerds, Mﬁﬁ%ﬁ:@

can be induéed as the ammoni a gas dissolves into t
2] SOLLDLRH, 4 R0 420l 0084 i o o
o8- G0 PO PR PR Dgoh ORI, ein
cns S SEap RS AR B ERHLRD BRSO e
e LGB LA s B PR SY BB L B BB S
medBh B L RO el oRRLC UR 01 B, BAELEL € S Gl

amplification process or an isothermal nucleji¢ acid

medigisd floNCEnLAPIPTIFS BCSP ekia & drapythe pre pd ﬁg&lgwﬁrﬂ@le from
nucl ei c acid sequence anplificationprocess is used,

the firfiaregippda $eme gpbedimpits.dhe typr BRIEHRFABd IgiYNS|CHhEmRRISe one or
chain reaction (PCR). The nucleic acid sequence i

morex agplddf fegkon dlppt rcem cPNPHsCCARMEBATEaF.sla wee%pq“mﬁlgmﬁt%lmducmg a
anplification process, for exanple, PCR, or a linear

vacuagmplan tompiiseaantpeting @gwonisgas mith@l@ecmp-a@miﬁﬁbﬂuid sample, wherein a
exanpl e, Sanger cycle sequencing. [0127] According to

vacuvarrdao be irelndxodis trertmsnonéa gue tiisemves sntp thepireterd phified riwiidsample.
preanplifying

[0126] In some embodiments, a method is provided wherein pre-amplifying can

comprise linearly or exponentially pre-amplifying a plurality of different nucleic acid
sequences. The amplifying can comprise exponentially amplifying at least one target nucleic
acid sequence of the plurality of different pre-amplified nucleic acid sequences. According to
various embodiments, the pre-amplifying and/or amplifying of a nucleic acid can comprise a
thermal cycling nucleic acid sequence amplification process or an isothermal nucleic acid

sequence amplification process. If a thermal cycling nucleic acid sequence amplification
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can conprise thermal cycling the fluid sanple in the
first region. Pre-anplifying thermal cycling can
w@empoise7 at | east five thermal cycles. | n SoneCT/US2006/027670
enbodi nents, a nmethod is provided wherein
pre-anplifying can conprise one, or re reactions,
procselscised a1 PSPV U EATHRII BB eI AREDEIFHS Rae Fetgfion (PCR.
reaction. Pre-anplifying can conprise one or nore of a,
The iclgicseric srqiience emptifietion deapiinnyes caBipriesnal) sxppreatie) amplifigation
cycl e-sequenci ng reaction, and an OLA reaction. [0128]
proceds,cor dkargple,0PEBmer entiowi rwptificatign rpsedses a8 scapreppirdéwing, for
wherei n anplifying can conprise thermal cycling the
exampiee Sargpl dytleseljueheingl sanpl e retained in two or nore
second regions. The anplifying thermal cycling can
[01270oNpr i Secdrdipg wboatous esmtodindntita hrethod tsheroviled oylekas . pre-
Ampl i fying can conprise one or nore exponentia
ampdFRk ichd €ipriRe tHepaslt dyons: thd Reidnasryhitid et fekishdPrsamplifying
can conprise a buffer conmponent. [0129] According to
thern?? BRI RANL IS at RasiEVODEmhS ciil&V IndRehetditbod@@its, a method is
conprise a multiplex anplification process, for
provﬁlé@mqér@in pRe-BHbli & RE@¥n EdibrRE 88ESSnord ARcRERGEEGeC AN a thermal
conprise pre-anplifying ‘a | arge regi on enconpassi ng
reactiR d A3300tR0Ra5 RAPRIH PR -arfplHARE @A cGipiShe Bk &% Uhdte WS hNhase
prinmers outS|§e the target area, that can be foll owed
. b ifi [ . tar I j i £
chaid o BIBL ' BB ShoiETehibAy BRbeiBhEReGS e BRTE Sl an OLA
be adapted to m nimze sone of the limtations of
tiplex PCR, for exanple, partial binding between

or2B P B RS LR R s
S PP xS e AR I 0

.thereby minimzing side products and reduced yiel dso

regignel hetnliSdng GHeioesan QRIISE Fiopt FOVHIE 1A Aput forty thermal
adj ust ments of the nultiplex PCR process can be.

cyclgse AipIfyingceas rAOMPE R ENOY 1BeTE cyPonshid! paplilieation reactionsyyEhe pre-
art to which the invention pertains, w thout undue

ampbfiglefhiidreampde ¢aorompriserd pifexcoaamone®i cat i ons that can be
carried out according to various enbodi nents include

[0120hose desorditget, sofrerenghodimpings, ainmethgdSis preiidask that can comprise a
Applications Nos. 11/090,830 to Andersen et al., and

multiplé:0 Mplifaatisro ptomesse for alxampleos mfliipled PURr ploc@d, TIROpScess can
and

comprise pre-amplifying a large region encompassing more than one segment of a nucleic

réac

acid molecule using primers outside the target area, that can be followed by amplification of
each target area using specific primers for each site. The multiplex PCR process can be
adapted to minimize some of the limitations of multiplex PCR, for example, partial binding
between PCR primers or between PCR primers and other primers or other regions of the
genomic DNA apart from the target site, by adjusting thermal cycling conditions as well as

the number of thermal cycles performed, thereby minimizing side products and reduced yields
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60/ 661, 139 filed March 10, 2005, in U. S. Patent No.
6, 605,451 to Marmaro et al., in U S. Patent

wa\ppliocws? on Publ i cation No. US 2004/ 0175733, PCT/E82006/027670
Septenber 9, 2004, and in international patent

l.] | licati , 004/ 051218 to
o T B R 98158
o BT e BB B

rovi din fluj r in Vi h n ri

with nggl?e ?rgnqqt%iog. Iglpgiéggggqp%ﬁgazpﬁg\%écapa}bggg@g% 81?1? acccic?ing to
.conprise a first region, and at |east one seal ed

variqug gmgpdipneatp dshide dhosm desceibad for siampies in §-$. Rategt Applications Nos.
communi cation with the first region, wherein the at

11/09@ 8%} toghslersempteal, pesyl WPOG408 te dapret de batirfled Maghs24, 2005, and
retaining a fluid sanple in the first region

60/66bhi%Gleil Mareth €0, 200bnind).§aBaters N @ite®d,45 h ta Marmsroletaktin U.S.
one sealed region with the fluid sanple, wherein the

Patefit] 4pplicgtonp Peblationb &lod LEBM004M155713e fAdd Semahbone X04d) el in
region as the ammoni a gas di ssolves into the fluid

intersativphlepatent pyfpliddtjon | pubEeution eohom) D@0AesS 121 87t Aeddrdes et al., which
provi ded, wherein the at | east one seal ed regi on can

are iR it&Ehepie il thddadiramsbntciergas. The at | east one
seal ed region can be sealed with a gas-inperneabl e

[0136pver tARbrding ®WoldeCdneitdihShtD2OMEESEd & ?@51?15& gt c&F8bmprise:
wher eby ammoni a gas contained in the at |east one

provRid £8uill @HIcARIng ABviBEthat B! ¥mPRédUrRIoR &fbed AGH ?)kﬂ_esging pathways
e

According to sone enbodi nents a nethod is provi

that l&éﬁ%mﬁ‘aﬁﬂ: aﬁ‘ﬁgﬂﬁéi%@, 2h@ _@fjlie{t]sg %ﬁéﬂél%h geg%sdi%)ggeg cfobvﬁst?etdm from and

I east one seal ed region. e loadi"ng can conprise
in fIL{Y @o%ﬂllﬂlgcagmathg QEstf fe igfl, &H{relﬁ)&ﬁm{ ?ﬁiasta&hemglrggion can
gas cartri ge Into the a eas one seal ed regil on

| . e e _enbodi t .
com{ BReR 29 i 0 PRSP 5 - BEEe R Moo
abl e cover

s SRUSP e A 2REEISRe S 5SS P s
on SERATHATE 15558k s ATTRDAE L3R SR o SrbPVE B0

xanpl e, anbient pressure, |ess than anbi ent pressure,
Sampyt-eat er than anbi ent pressure, one atnosphere, |ess
t han one atnosphere, greater than one atnosphere, from
[013Hphout dRisPamempedigsnfr @ meshethisurrovided, athmsipthe ek keastome sealed

_from about anbient pressure to about 1.5 atnospheres.
region can comprise pre-loaded ammonia gas. The at least one sealed region can be sealed

with a gas-impermeable cover that is sufficient to provide a gas-tight seal whereby ammonia
gas contained in the at least one sealed region can bé stably maintained therein. According to
some embodiments a method is provided that can comprise loading ammonia gas into the at
least one sealed region. The loading can comprise injecting ammonia gas from, for example,
an ammonia gas cartridge into the at least one sealed region through a port or an access area.

In some embodiments the port or an access area can comprise a membrane, a septum, a void,
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Ammoni a gas | oaded into at | east one seal ed regi on can
be maintained in the at | east one seal ed region at,
wo eno7ex@epl e, anbi ent pressure, |ess than anbi BCL/US2006/027670

pressure, greater than anbi-ent pressure, one
at nosphere, |ess than one atnosphere, greater than one

an ohimgs phersealable cwverh @t adhesiiee pevepr edlpyibde vdhesive povenner any
at nospheres, or from about anbient pressure to about

combinaBoatheRe p Aeiechia §49 taPbe phe-dmdel orgosded sworet leasboreti seadert rsgion
a nmethod is provided wherein a valve can conprise a

at, foh@almple; dindleatipre B s kLY thaparhbiattguessat vgredtdrabancambient pressure,
conprise, for exanple, a burstable valve. In sone

one aBAAPRErBEBds ThanCRe RinGphdl§ grater ehandne adingsphess floapdtioniganabient
fluid sanple to a tenperature sufficient to produce a

pressite 85 SbHuE tvid 1 o§ABref @r unf db6ut@ibidn® pRREKUSS totaBeut 1.5 atmospheres.
heat - nedi at ed, pressure-actuated val ve. Heating can

Amm?)ﬂﬂpéag §6adB8 Rth AP 1chAnk IstHiSh RB1BR! Bn 1R RaiAtBIBE [nAthd € least one
or exanple, greater than a tenperature used for

sealeé I?%igplat Cfgnlc LiAhie, HRdienh ?regﬁﬁle, QeIPhHAS EmbBRAL preGuichreater than

I sanpl e t0 a tenpefaturé, for exanple, of from
.about 1000 t C

QR R0 ARoNEN" XA o L B MR e
t han ahout 1150C t.o0 oduyc ress

vom R 50 DO RRTAEEARErITHOE TR B
atnnéﬁg res, whereby the heat-nedi at ed,

abouf}-28 %4Ct uat ed val ve can burst. [0133] According to

sone enbodi ments, a t$od IS rgv&ded m?gﬁekn a flgid
(0134 anpl e ASAFIESHPSPEE SRORYEFYF a RSP i FPEFEht "AHER %l Eve
aci d sequences and a first region can conprise
compsise 2 Apghimediatas PISHHUrSHIIgiTE HRlye ai?ﬁléam%segl%é SXATlg,  purstable
two or nore of the plurality of different nucleic acjd
valves digygeine smbodimenisnepeaing g HEhe §an FRINDHSE HEwng Antled rfﬁ‘?’Pllé’etO a
pre-anplifying a plurality of different nucleic acid_.
tempstpuesifhisientrio arofiiigest pressefieshat cen b sriicient do pret-thgnai-medigted,
flui dsanpl e conprising one or nore target nucleic acid
presseegacantds/alvenHeaine cenpodirive heating treefltid dample g tempergture, for
wherein one or nore seal ed regions can conpri se
exanfpiep Igtdatet atah antemperpiorarnstd faa dizguineldeycinga ishiifgycan wempyise heating
nore target nucleic acid sequences of the plurality of
the fRIEEsaaPN fofad e pethtifeefor BXanmie lof iflomaabiodt KO enabest 130°C, of from
contained in a pre-anplified fluid sanple. The nethod
abou€ #5°CABNP5%E of BbMiaBeuta 10iQiochbomMPIPC, catgtaater thah wean 1157, to
first region and the one or

produce a pressure that can be, for example, greater than or equal to about two atmospheres,
whereby the heat-mediated, pressure-actuated valve can burst.

[0133] According to some embodiments, a method is provided wherein a fluid sample
can comprise a plurality of different nucleic acid sequences and a first region can comprise
pre-amplification components adapted to pre-amplify two or more of the plurality of different
nucleic acid sequences. In some embodiments the method can comprise pre-amplifying a

plurality of different nucleic acid sequences in a first region to produce a pre-amplified fluid
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nore seal ed regions, drawing the pre-amplified fluid
sanple into the opened seal ed regions, and anplifying
wo@p®701186Dr e target nucl eic acid sequences i n PEEUSNE6/027670
or nore opened seal ed regions, to produce one or nore
nplifi.ed target nucleic acid sequences. In sone_
samlF PG SN PR AMSTELHGH BIFICANErFREES M dgmg cmbodiments a
det ect abl e | abel,. The nmethod can conprise detecting, .
methofle SoRGVIGFY ST AT P BIES [Sstied TOEiTHE Rt GemBBcamalfietion
can conprise a fluorophore and/or fluorescent dye. )
compeieps @flFpipdtte APRHNRNS Q& e farash pucleie add sepaercep eéénp iphysadity of
can be carried out in each of the sealed regions and
pre-zmflified diferanenildie acid sxquensereontagiedie g pesamplified fipidsample. The
sanpl e can be anplified and/or detected in the
methgid fopre papmirise &aypéng @ fheid semmadicatényi btvecen [ 34 region endifha gne or
to some enbodi nents, a nmethod can conprise detecting a
morgseoltd ctgipsodrewingdhd premmpliGied lhidisamnple detvitibeopeDed sateld oegions,
can conprise detecting using a systemaccording to
and sroptifyiapgiooe bmmantestargetr nueleid anid ssqeevicenin therynaodr madeioperged sealed
i ndependent detection systens. [0135] According to
regic®®/ 0 gididudé et 8; ndoreedrlified Stafpeo\tiudieid tiat segadhces. In some
conprise preparing a nucleic acid sanple in a sanple
emb@di@pis,akd BEthsEGnQWAIMpeike fofiniag bidedétalilé 1pEETNPIthbE adnl RMprise
region of a fluid processing pathway of a fluid

dete®nQ GRS SileG QY ideRctablt RI ITAE dte@MIP1BeICRAR BRAPREd S Buorophore
separating, isolating, or extracting nucleic acid

and/S€ AHGBLEHCHRL A Bb AR CRMEREN embBiinRnEEbdcohdM&IAGs can be
conmponents ‘of the cell by any of a variety of t hods.

ne
carrigc'f’{iut%(@.imlo he E&?edqgéil)ns%ﬂ dlttefet leﬁ?tgé,iéﬁcgltgncgg,g)rr cr:%ﬁ(n%%{" £DNA

usi ng sanpl e preparation conmponen rise
. ‘ . ) t ej or
sanlf Gl oo MndRR BHTERA A el ype VRS EHORREO. 00
en 1 nd chem.cal.s suc s _sodi um .
0134570 Ao Rk 1B e SRERERNR o HERoF Sort otk dtesting 2 product
i sot hi ocyanate,. endonu ases, or restriction .
procisiih M ch el eicr SRS HEERET saf compRiteeTaping @ svstem
separated fromthe nucleic acid containing.f]luid .
accoRin o s BRI B B T RSEE 8T AL ilepriept ftcction
be carried out using nechanical and/or sonic devices,
SYstgM$r exanpl e, an ultrasonic transducer. The nucleic

acid containing fluid sanple can then be purified, for
[0138l anp| eAccpifinghiootpitcogipbgsimentsy aametbgd dh Peividsdstbed can comprise

preparing a nucleic acid sample in a sample preparation region, or in a first or pre-
amplification region of a fluid processing pathway of a fluid processing device. Preparing a
sample can comprise separating, isolating, or extracting nucleic acid sequence-containing
components of a cell from other components of the cell by any of a variety of methods. For
example, the cell can first be lysed, for example, using sample preparation components that
can comprise one or more of enzymes such as e.g. proteinase K or lysozyme, detergents such

as SDS, Brij, Triton X 100, Tween 10, and DOC, chemicals such as sodium hydroxide,
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downstream of a sanple preparation region
Chr omat ogr aphy can conprise, for exanple, ionexchange
wa@e kooonstseyr aphy col unm of the type commonly usedI/US20061€27670
art, or an ion-exchange material or columm of the type
AeSLC LU : | ' 110/ 414,179, . .
e R Ay Ry gb I ERLiFERbR A, Moyt o Roticton
' t rejqn. in.i ntiret ref erence. -
endo RSEEEP TR SRl Habelsh Skt Pp B BR Eigrpontaning
iSRS R B3R el B i
and/al.. gthh LS inc?rporﬁted.herein inits entirety by )
¥ SPAF SREESS PHPEIPIAR BIEGFI Fansdisse ThRBeteirarid sortaining fluid
met hod_is provjded wherein preanplification and/or
SamplgnGeR e (o opT e o0 RS Bhehtmairgraphyfing meregion disposed
foll ow.ng nethods: a polynerase chain reaction (PCR);
downgirpaum, T 4 famplq pyarasiepregion. (YEpseateananhy careepstirin forzprample, ion-
i sothermal anplification reaction; or a signa
exchapigp |chiomatoeraphy sobapr Phibe tyrsrcoawaompl esed dmtheravtadiean jonyexchange
assay (available from Third Wave Technol ogi es, Inc of
mateiH 9r sJumn of the bine Hespribed|in Hou Ghtentefmmtivation No. Hié e 179affledApril
nucl ei ¢ aci d sequence anplification reaction, it is to
14, 28@3, i;m Hev stabodhich &t ineorpirgind herainpgh iith ettty by refereied Asdoeding to
as an I nvader (r) assay can be performed instead of
variong ¢rpleddingengsrpirificgtiongran compdide fijtratiop tirowshasenttrar@s, tfar &@inple, as
nucl ei c acid sequence. Mre information about the
describeviadés. Patynt 3&s #)150,468 reMuoids cand Wi deBcdrpsrate@hédin@ its
out such an assay, are described in U S. Patent
entirefyoip) refepdnt®n Publ i cati on No. 6, 706, 471 which is
incorporated herein in its entirety by reference.
[013d]0137] ARe&@ihEI 0 sbifle VéaiboRUTen®TDO Ah&RY S5 FoBIL Qbheteth pre-

provi ded wherein the nucleic acid sequence

ampl@eRlonf dna Rt 2P AREALD 'caR BmBAR! bl bRLGAD f(ﬁBWﬂ{&is %gtfhgds: a

replication reaction. Insone enbodi nents, netho

polyn?e'fr%le !cfée:iiﬁ: ?Ja!:t?)ﬂ (?@ﬁf; Qlredtifrie Sgw t’ék,ce?fl %ag{] %h(rirlp nrg%cglgr?'reintslﬁothermal

hybri di zi ng one of nore nuclel ¢ acl Wil
B TR LT G L B8 A
O P TS T Gy W MR AR
hereif gé‘n% :ngl%‘lgi'é gf%g&gg%ﬁépﬁﬁatfoﬁnrﬁ%@@ r}g is %P maTEhod thafa signal

amplification method such as an Invader ® assay can be performed instead of actually

amplifying or making replicates of a target nucleic acid sequence. More information about the
Invader ® assay and methods and devices for carrying out such an assay, are described in U.S.
Patent Application Publication No. 6,706,471 which is incorporated herein in its entirety by
reference.

[0137] According to various embodiments, a method is provided wherein the nucleic

acid sequence amplification and/or pre-amplification can comprise a replication reaction. In
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primer extension product. Prinmer extension products
can then serve as tenplates for nucleic acid
waynrheses. Upon denaturation, the priner exterci/ug2006/027670
products can hybridize with primers to form prined
tenpl ate conpl exes that can serve as DNA pol ynerase )
somes  ppEbodigients, shqds s ob ranpifFation 2 3Y Yn PrEAmRIEcation: &9k cappprise
and denaturation can be repeated nany times to =~ )
hybridiepngrrantor a1ors niqkele aeid emphes rivithowiallg Compnleragntasy frsimer gpyicleic
products. [0138] According to sone enbodi nents, a )
acidsmen hibel presepeovifdedthetvesieble BNFY i mabagrase nanth dlegyribonucleoside
pre-anplification can conprise thermal cycling. In
triphesphatese rdyodi hybridisation dflaupriingsr and ess timpdptes yos famm & Sprimed template
provi ded that can conprise a fluid processing device
compley]' BNhpslpmtraey@hieagnd éwi primer The teyhte sliredted manner to yield a
hybri di zati on, priner extension, and denaturation can
primB€exE@Bighl ptRIdctb Prigyc bitdigioh peoduaacimties série asigimplates for nucleic
different tenperatures with the thermal cycling
acid k@SR, Ujdiedesaatibn, hetpeifiRes:adndiot pradaasl caaiybhdizdaiieprimers to
upon the desired base paring efficiency and can be

formOGHRGednPiatd BRgRe:eKithdt @6h kdivd he DA pobasete weiatésh€ycles of
base conposition of the nucleic acid sanples and

hybrREAAERS, Primb0S3RbioACHA dehaAFatloR cHiRtbd x%%!&lt&l'm | RS %Fg)onentially

anplification can conprise a real-tinme PCR (RT P

incrda®afd diiber J{ﬂ?mglr eﬁ%oﬁﬁﬁﬁﬁ&gn can be sinmlar to a PCR

reaction except that one or nore reactant, primer, or

h " o i . . .
sl "R SR el B0 g
and/?c’fg Iglt&:?abl %lf}ga {olr(lecr:dn ]2:(%1 rlesé atﬂprlrn%l c CIH%U%O{%E%[ gmb%ﬂgééntg? € fluid

rophores can conpris ose can be
procEGE maeL e den g BRaorie S fratte B g veiing
) t of dj at.i o .light si [ t
devigieae axorPty a0 skt SVERETE B61 GPUBTRREm &y e by

mar kers can jncl ude, forexanple, terials havin .
cycling {bg sastanis ,thr'ghgps Sﬁ%{:egg tegppera dyvg]? thg thepmal cychnggdewce. The
el ectromagneti c radiation em ssions. |rradiation of
specifigetemprrataies usssneap hgdusediwan thy desired base paring etfigiensy apd yan be
frequenci es dependi ng on the type of marker used.
dedueed hybesedkilled inghedrt, basad upanrike tReReomngsitgns eldhgnusteic acid samples
carrying out real-time PCR can be found, for exanple,
and pnimdss.S. Pat ent No. 6,814,934 Bl to Higuchi et al,
which is incorporated herein in its entirety by
[013PEf er en&e&ording to various embodiments, amplification can comprise a real-time PCR

(RT PCR) reaction. The RT PCR reaction can be similar to a PCR reaction except that one or
more reactant, primer, or other “probe” can be used that is labeled with a marke.r, for example, a
fluorescent dye marker. Any suitable marker, for example, a fluorophore, can be used.
Fluorophores can comprise those that can be coupled to organic molecules, particularly
proteins and nucleic acids, and that can emit a detectable amount of radiation or light signal in

response to excitation by an available excitation source. Suitable markers can include, for
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[0140] In sone enbodi nents, |abeled prinmers (probes)
can further conprise a quenching nolecule so that the
w@e@be1seter goes fl uorescence resonance ener gyPCT/HSEDE027670
(FRET). FRET is a distance-dependent interaction
between the el ectronic excited states of two dye i
cxampi owaIESS | PRI CHOERERS ADRSPIOTeScioa Rt B raitert Fliomagneti
donor nol ecul e to an_acceptor nol ecul e without .
radiatiph smissiens flrradigingt ¢nthe Trrskess £are pavise fheat tormpit Lighh atfygsspective
dependent on the inverse sixth power of the
frequientiesr daperading an thee pae il raarkernuskd. nigpriber dejeifsupf wolktime PCR and
di stances conparable with the di nensions of biol ogica
systemacofocalyaguow srealftinel PLRFRET be ypundp ferbesmpte, gn i Bdr SatertnNo.
be used wth a suitable polynerase. The pol ynerase can
6,3149pyB htoddigwdheeeb tverich is frcarpdragskd hareol igiits eatirety bamefednggest
the probes. This digestion can disrupt the FRET and
[0140jan al |voirfze eabsimetag) Clabeléd tphimerse j@otiesy cay efumthdr hcomprise a
equi prent know in the art. These observations can be
quendi§ifEl Midlechifeaek thah ehePHroBE @E&er@es TliteSdeBec@dstnance energy transfer
replication. Oher methods that do not use FRET probes

(FRENIFRET T8 h Histdn@8-d6peandat Srerhidh véfeh M@ ol Bty fstes of
or dark quenchers, can be used instead as wll be

two Hf&ﬁgﬁ&ﬂ%din%ﬁm%ﬁﬁ%fndﬁ ldahdfertdd fdiE aﬁfogor. 18t4AL to an acceptor

According to sone enbodi nents, a nethod is provided

moletlé: twi&@ﬂt SRIERGA %ieamoy Tliléqgfﬁ@ltenéyeﬁslfl{@f‘ €arPbe @ependent on the

urality of pre-a i ed target sequences to forman

invelggprgé%tfli @Jaei AW B 9%8501301;'1@ &pﬁéﬁ%ﬁ%@; P L QA Chyef Astances

e nuci er ¢ acl and an conpri se

suhj,ect. the anpli.f.i i.0N. .pr.o to a nucleic acid
cmn@%%%%wgéﬁ%dF%%%P?%%h”*ﬁg&%§§F§F%Q%§%% sequenci ng

reacti conpri se a Sanger, cycle .sequencin
014 keact i GiRETS PEE RiRss OSBRI ¥ 3Vt RAars Bygpegse: The
sequenci ng reaction invol vin rimers.[O 4%% cordi ng,., .
Poly PO G GRTRHEenaD SEReci ETh AT CHT B ghites This
_direct s_equencirgg5 step-w se sequencing,.g nger )
digesfion R cdivigpt By dikETs apfhispt ity e qBRENTY© @esvﬁ?%sqyg,wh
fluorescent in situ seqqencing (FISS%%%, sequenci_ng by .
equiprypent kaivy it theert. (Tomqobseretigry @n Pe v sxtrack dhfariegrat of nucleic acid
pyr osequenci ng, sequencing using boronat ed
repligatiogoﬂw wothpdictbat & rattuse FREL arohes apg primers, for example, that use
m cr oel ectrophoreti c sequencing, capillar
interedl g dpgshoo dekiquershe s sae bengs,ed instead as will be recognized by those of skill
in the art.
[0142] According to some embodiments, a method is provided that can comprise
amplifying at least one of a plurality of pre-amplified target sequences to form an
amplification product. The amplification product can comprise a nucleic acid and the method
can comprise subjecting the amplification product to a nucleic acid sequencing reaction. The

nucleic acid sequencing reaction can comprise a Sanger cycle sequencing reaction, step-wise

sequencing, or a forward/reverse sequencing reaction involving primers.
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ot her nucl eic acid sequenci ng nethods known in the art
that can be applied to small sanple vol unes. Exenpl ary
waele®eoissT ons of sequencing in various vol umresPCHIOS1966/027670
found in U S. Patent No. 5,846,727 to Soper et al,
U S. Patent No. 5,405,746 to Unlen, and Soper et al, .
[0143nal . Cd:?éﬁﬁdmzdpzﬁ@%-%@@éln’(e&@%)s‘?quﬁmln%)fneﬁkﬁg CAn gprgprise direct
i ncorporated by reference. [0144] A nethod for )
sequpeing.e stsbvgsea sequeiicings epsee CAHNEIBED FYS SPOSRiNg BIYNEing by
sanple into a pre-anplification region | oaded with

synthesis - Bmpescérit ciat sitin sespensing eISSEQy sequapding Py riybeidization (SBH),
plurality of different nucleic acid sequences

forwardindvaise eslquencing epyidsequengrgrreguencag sising  honanajsd ecligpiicteotides,
ed fluid sanple to nove to, for exanple, an

elect@phdrétid, eatmionelkagphreticosdaaicing,t tapélapgl electopbaretic sequencing, or
conmponents, and anplifying one or nore target nucleic

otheragiicBicSRAL 0@ RIng QMdtIRIAR &Aovwmirt the afrtkeat @npbé bpptidd fd smadl sample
sanpl e. A valve can be di sposed between the

voluRéE BREplirky @adchiptibnk 68deqiknéing int igo@yNallinidsea beofourtdeig LS\, Patent
and can be actuated such that the preanplification

No. PERIG o Seer £ AW SOPatdn®No EXAUBPIUE to BhiBH, and@Sdet ériaf Mria Them.
purification region that can conprise purification

SRR f Aoy o Rakhap T 2 A

onah UL USRS ERARb 9 ik S oY i s
oo 53 P bR it L PRSP AR Bl
o SREP 6% PSSR SR FFRRGE 1, Ry RBRREL e e
o GREP B4R LGB 61 GOTRBDAA' 3, UBRESH-LSHPIP Y i
B B R A S0 A 5

and/or after anmplification and/or a val ve ca
contgiped e JresePhBrd AHEC IR o VANEHARIE SRS bRYRe fip Pre-

be appropriately configured such that anplification

amplifiestioe regiem and gig amplificdionagginp| @d wnrhesirdptgdysuch that the pre-
correspondi ng, anplification purification region that

amplifeation pprdustecap ot foc &iricgameleng Brseampdifiction M&ﬁﬁw@,reglon that
purification nedia, where the anplified product can be

can @umpirfse eurifi@ion comatongnts, fdreexpuples pueidicatin| mddize dfisy pHification, an
can be detected, or can then flowto, for exanple, a

opticiabvaigecanrbe autubted arrdetlyé purifiedpomanmiplifegd thmid/sumplusn flow through a
enbodi nents, purified anplified

flow splitter, if provided, and be distributed to a plurality of substantially parallel branch

channels. An aliquot of the pre-amplified fluid sample can flow through a respective branch
channel and into a respective amplification region that can comprise amplification
components adapted to amplify one or more target nucleic acid sequences contained in the
pre-amplified fluid sample, where the aliquot is amplified. Amplified product can be detected

during and/or after amplification and/or a valve can optionally be actuated and/or a channel
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product can flow to a respective, correspondi ng,
sequenci ng reaction region that can conprise
W@ egoenssng conponents, where the purified anpPCT/Usm06/027670
product can be sequenced. The sequenced product can
then be caused to flow, for exanple, via one or nore
can apfiomally de cgpropristelly\eenfigiwedasich g awplibieadipy peashet esn rilsgy to, for
channel , a correspondi ng sequencing purification
exampleg b anspediiviee conpasporfdingatmphficatipe pprjgwipe degi ey thsh chm gomprise
product can be caused to flow to an outlet region or a
purifisitivhagepoegiso for dkapds edrifigsion madief wione thhemplifibdproduct can be
region. The purified sequenci ng product can be
purif@€.Cogfoaslly, eopigitied amplifisdaprpdiet can rodetactddayiecanghavilae t, for
over the outlet region. The fluid sanple or fluid
example9 d Utdragefor dubEOGEDE. Aevdrddg Rawisieds embddiments, rpanifiedh emplified
regi on, channel, or valve, into an adjacent region,
prodi&cR B RIw toH reMRLIRR, cdidespdn@ing S¥QUERLIAg et re@i6h Blat da@Tc6@prise
capillary action, gravitational force, pneumatic

sequdn@ing CeonoRSRY " FherB HE Bhkikied Talfphified ProtBAkhY ®e sequenced. The
pressure-nediated fl ow, a positive pressure-nedi ated

naty reather ithiee,
oo BRI G0 By 19 Qi S GECESlr o 0 o

valvegxogﬂgsgé%?gi#%g ao%laﬁ%.ﬁg‘c? LAGndey ?ﬁjelgpd&ngﬁi'g SR 0e e HEPUr FRation

e or nore rocessi ng

regiogglgﬁgirva %ﬁé"at%tn %hg@ﬁéﬁ%a{ﬁ:b%ﬁ%%#% g{jo%tlétrbgﬁi Y %é?#sgc?to Cg);ﬁt dutlet

he” orie” ot r ! essing pat hways
oGO b Bl R o B oUTRRI T s s
oSBTl LR 8 VA il SRR o e

the first regjon 28 a?d the val ve 24; g se ong.channeL

The Slic sampdy g EFKNBIOETH PLMRIORT 721 29 F5ed BIRYA IRy Oyt Tesion,
branchchannel s 18, for exanple, five s bs&gntially )

chanpely a1 valve, pRigridhadideapiniesien. 1 antgh it eyalyet ﬁé b E6iHpple, centripetal
channel 22 can conprise a plurality of flowsplitters

force3@apifiay assin.dgweitational plorcei epeusTatia Pregi Bresirep | ydiaplic force, a
each of the branch channels 18; and a plurality of

negagiec presbureagedintsd oW, arositixa msseire-mapinied iflost iaotpntbargtion ef any
each in fluid conmmunication with a respective branch

two ahaerm élercb8.or Tedikpl ural ity of second regi ons 16 can be
i n dead-end or non-dead-end fluid comunication with
first region 28. First region 28 can conpri se
pre-anplifcation conponents adapted to preanplify

IV.  Figures:

[0145] Fig. 1 illustrates an exemplary fluid processing device 2 that can comprise a
substrate 10 and one or more fluid processing pathways 4 at least partially defined by the
substrate 10. The one or more fluid processing pathways 4 can comprise: a first region 28, for
example, a pre-amplification region or a pre-amplification/sample preparation region; a valve
24, for example, a burstable valve; a first channel 26 fluidly connecting the first region 28 and

the valve 24; a second channel 22 fluidly connecting the valve 24 to a plurality of branch
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a plurality of the same or different nucleic acid
sequences present in a fluid sanple. First region 28
w@an7oussher conpri se one or nore sanpl e prepaP@l/Us2w06/027670
conmponent s adapted to prepare a sanple for pre-anplif
cation such that a ur of different nucleic acid
chanaedy, | dpeapples BYf swbﬁfalttﬁ@y |p?r&u?1doreahﬁh@nalﬁ & 8a\yhereia freesecond
for pre-anplif cation by the pre-anplif cation
changed F3 e sepriseta plaralityoRfriiomo erlitietsat6 thifeca rdwmr?georame of a fluid
schematic and are not drawn to scale. For exanp t he
samplq intpteaploefl thnbraschchpniislavd; andeatlupkity of sesbnd sgiohe! 6, for example,
coll ective volunme of all the second regions 16 of the
amplifesgip@ciegives, £4abiin flpidoessiniagtipawithayespectiva braneh channel 18. The
enbodi nent shown, the volunme of the first region 28
pluratiroflsecohil vegidns 1é sart beeinuishdiom! @fnoe-aledd-aricthrid coreginticatib@ .with
[0146] Valve 24 shown in FIG 1 can conprise a valve
first tlgih 18s FiteSkgoeds ea yorhprisepreraaplificaded vempdnaiits ia8apted to pre-
desi gned to open and cl ose. Valve 24 can conprise a
amplifeatphurBidy af 8d saé 66 giffeRnbRiclad &G YaldtRes pregenmad i€ sardple.
bur st abl e val ve. Val ve 24 can conprise a val ve

First $&li@C2Lehnf lu@r doHBHRIINB R} BroVdavle FestrARAlHABLRNMH N Red to
a neltable val ve, an optical valve, a pH sensitive

prepa\f@h B’eﬁnpl@fo? bl%sa?xﬂfh? bé’fﬁﬁl%ﬁ&lﬁtﬂatva%hy@hty 0girRrARRRRN £ seguences

A def ormabl e val ve, can conprise, for exanpl

preseﬁf‘ 1ﬂ Meeﬁ(ﬂ}?&j's%ﬁe% lavalf;@fehfo? rd- Qﬁpl ﬁcgé%ns B% thd Sfe) n@ﬁlﬁcatlon

hree s I h each urd oceSS|ng pat

comp%ﬁéﬂtg Ifs Eh{iérgocﬁla(%ltﬁe &hg&/ g‘é \éﬁan Ceﬁlﬁ? E:] Gnd %@1' ﬁ@ra\%l to scale. For

I'quot's al'ong two or annel’s

examgie 't}ge ﬁxrsp ?e%i%%l fkgcﬁ&aﬁavm%yvoé} A %q a? 9? &?l?&}vgev%lurﬁ]e 9 gll the

nore ‘sect |on 2ach

Secorgf rt%%i%gss iggf %trgs\{s@ fve}gud gr)ége ag pzt%wa}gg fnltgez em%@ment shown,
the véaws of gt et cah b BET eBue vEueRor FObACpre r[egie??é

can bedi posed domnstrean1of flrst regi on 28, Eac

[0146]; anch YeR&metows LB dfgn 59maﬂ%eé!spévath%s derigmad eﬁa to open
second region 16 or at a respective open-ended second

or a valyp dhat i slesignednigl pen snd £loses Nakve i Aecanpepanaige ehast-mediated,
site. The fluid processing device 2 can conprise a

pressprecachtatet ywabg, faruixdmpleo ecssitaile palviwdglye 24 daprcompainplaeyalve
2, 4, 8, 16, 24, 48, 96, or 192, or the like, wherein

selectsd dtonf h dbf@nparhkc walw, ﬁgiipalvhbiayam, cameltdhpyalee amoptical valve, a
i ndependent first region 28 and two or nore second or

pH sensttivetvaivegd prassutbctuiaed hvafvieuand gomedhesisalnglveat hieformdble aalve,
conpri se an i ndependent

can comprise, for example, an intermediate wall. Each of the flow splitters 36 (three shown in

each fluid processing pathway 4) can split a fluid sample into two or more samples or aliquots
along two or more branch channels 18 of a fluid processing pathway 4 and can be provided in
one or more of one or more section of each fluid processing pathway, for example, to split a
sample into 2, 3, 4, 5, 8, 12, 16, 24, 48, 96, 192, 384? 1536, 6144, or more, samples or

aliquots. According to some embodiments, and as shown, each flow splitter 36 can be
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first region 28 and one or nore seal ed second regions
16 that can contain ammonia gas. [0147] Fig. 2

WO kdoasisat es a plan view of a fluid processi ngpCBEUSIE6/@27670
that can conprise one or nore fluid processing

. _pathways 4, f example, -at, | east partially defined by.

aispdiga biiregm o e CHREGR 2, bERRL e BRhg | Bril it 4 oo,
pr Qcessi devi ce 2 can conprise cover. | ayer 14

deading, SHBRH BHER 14 O b 2 F-PRITPS (PR Fded SSG5Pd epons sl at a
10 and adhered thereto with, for examl e, an adhesjve,

respgekiye updased roaspiop sfigyEhe Huid PEOERSSHIE 45VISE %0 SRIMPHSS/& plugality of

_or ports corresponding to each reaction site, or can .

fluidpspespsingpathwars 4pBr peiile 2ehvrlo) 248, 9% oF 1%« anihp dike, yeherein
described in U S. Patent Application No. 10/762, 786,

eachffjuidprogesping pythway 4 cp@ampyipg arngdependsablitsoiesiondd pid iorpr more
inits entirety by reference. If cover layer 14 is

secopd ov puldad regions sl 6oFachelinid pragesping anathiyay decah edmatisegan independent
appropriate tine, for exanple, to facilitate | oading

first aapibngiScand whe evage saiddeacond hegidnsub thap rapcesRingnaenti gas. 2
can further conprise, before and/or after sanple

[0147padi ngFiga2 Hkatrat@0 plavieexdrmpiied peocessiimg\datibe? timpean @mprise
re-seal abl e tape, a PCR tape, or a gasket, that

one bagblel fliad pocassimg pathivayst4)dord dxamblel &desnpatBalnf defihed byt atilehst a
processi ng pathway 4. The fluid processing pathway 4

portioa bfGREBIHsESe 3 0f The Huldestb@RsigS daniek 2 cph Ub@dpiideYa Bdver layer 14
second regions 16 in fluid comunication wth first

providEio98 £Bp off H8t §ukfbLbMREOEMSSIO Y0 BRf LB SRFEtERITR! foS&ample,
at | east one channel, for exanple, a first channel 26

an aflhddivaliYyef QNGRS Bferd 4f LdrSte HBGIION waB vefks Br YV &réponding to
Tor exdnple, a heatnedi ated, pressure-actuated valve.

each':xjewtign REO %? g%h&glpg%é] g%yl%eén%%& &%ﬂ%&&&%ﬁeﬁﬁ@%i gs described in

channel 2 a branch’” channe
fd ui dl ’ I , I ej .
R P R e e S R

. .regiqgn, 28 .via respecti.ve branchchannel .18. Th

in it GRS DL FeliTribe To0VRb Y Gt il gl Pt 0L Vents ey can g seafegat an
exanpl e flow splitter. as.e enplifiedﬂgy referen .

DPTRAY dities doT S 1. (ap G ORI and PreyoL o agosdio The fluid
cross-section view of fl uj rocessjing devi.ce.2 of

procRisgie dsvies Resn (MHGL Mol e iR Ry op A Rgnls 1oadirg, & geal 30, for
illustrates a substrE%% 10 that can conprise a_f|uid

exarmla&e@gxowﬂwtoma9-5ﬁ? @R b R BRen i P €atkeh thajfacitatesyaccess
at least partially defined qﬁ' a portion of a top

to thefirstaregion 28 of thetilud proggsaing Pat§wy ¢+ Bheefluid propessing pgthgray 4 can
processi ng pat hway 4 can

comprise a first region 28 and a plurality of second regions 16 in fluid communication with

first region 28. The fluid processing pathway can comprise at least one channel, for example,

a first channel 26 fluidly connecting a first region 28 to a valve 24, for example, a heat-

mediated, pressure-actuated valve. Fluid processing pathway 4 can comprise a second channel

22 and a plurality of branch channels 18 fluidly connected to second channel 22, wherein

each second region 16 can be fluidly connected to a first region 28 via a respective branch

-58-



conprise a first region 28 in fluid conmunication wth

a first channel 26 in fluid communi cation with a val ve
wQZoovhasei n turn is in fluid comuni cati on w tPCEUS2006/027670

second channel 22 that inturnis in fluid

o TBEM AR, AL HRTF AR 18 e o
i i et R R e Ty

hannel e shown as having the sanme depth as the
014§ 1 ot g -’oﬂ usigates;  grops-1eston: WaW rid | flu pronessigg devige 2 of Fig. 2
channel 22 can each individually instead be deeper or
takens hapyehiiwe THAB 9f Fige 2 Figs? illisiptena sibstrate 1) dhat panecasepyise a fluid
| ayer 14 can baﬁgrOV|ded over at least a portion of a
procgssing pagyway opsowdeds Hc eoruricdion rwitle aroataleet ariialy idpfinesieby, a
and/ or be adhered by a correspondi ng adhesive | ayer
portiom of @papesurfagg e firstdsuriage efompitiateel & lde duidywpeessing patbwasas can
that can, for exanple, correspond to one or nore
comprppend rﬁ}st ckgiann @y ibyflgd ecoprmuricagion | wigh ar digst orhsni28.26 in fluid
Fl uid processing device 2 can further conprise a sea
comiBOnitdimb vt cdvedi tha,in fuon issxdhid eymmaurtieiion alithe. sacwahd @hannel
re-seal able tape. [0149] Fig. 4 illustrates a plan
22 that énvimh ia i fluiddcqimoeasiongvidesn dferdectin@R0 G it @il S€ fluid
one or nore fluid processing pathways 4 defined by at
comm@@sition Wit Brir@h cBinnbNES Hbkia ttirati® inlfuid THEmIhiYAtRn with a second
processi ng device 2 can conprise a cover |ayer 14

regioRl 1BV AUBELIAMES iRt ERRNP N6 fahd Be sSstntiaGsnef 21 418 sEHISLT BV Rig the
10 wherein an adhesive layer 12 can be di sposed

samd &I RS e BR tréﬁlcﬁlldf@ ltBe 1TRE HAYRT 264nH QelddE dhQhhe }122 can each

surface. The fluid processing device 2 can furt

indiviRHARY iRRadbd 8&%61‘39 'sheflﬁ'@velefﬁgﬁrﬁk%irstq%%&{?% %?P&lﬁl@@gver "f]ayer 14

re-seal abl e , or a PCR tape, Itate

can %ﬁgl%%ﬁl %Vglhﬁ lfeésE ‘?1 o[}t‘la(gf ﬁf‘a %chr t‘bg %ulffétclé oq sﬂgstnlrygayq and can

pr OCESSI can conp r se

comﬂr%@a%ﬁ/%? b%n'c%hgrecﬁ) lb'l)’l{r?a Icorr spc?rfledn? °4 dlve rl?u velr layer f4d can

ommuni ca ion Wt
rocess ri se. at east one chann
Comk?'b*? o585 BB R YR ERE R PSEIS b SR8 i G ARG Gaonines
egion 28 wth al.ve 24, r. exa
defingi Y Or R 41 priews b & v e eine BYioe ORI ier Comprisea seal
processi ng Fath%§¥ 4 can conprise a second channel 22
30 thatGen SOBPIIEator EXpIPAe: BFymRYAY! BRYAR-eHaNPBPS 32 11 ui di y
connected to second channel 22. Each primary branch
[014Y¥hannelFig# Hasiratse afla ey of 8 dlwikpreerssing devinels Bk eap comprise
secondary branch channels 34, wherein
one or more fluid processing pathways 4 defined by at least a portion of the substrate 10. The
fluid processing device 2 can comprise a cover layer 14 provided over a top or first surface of
the substrate 10 wherein an adhesive layer 12 can be disposed therebetween to adhere the
cover 14 to the top surface. The fluid processing device 2 can further comprise a seal 30, for

example, a removable tape, a re-sealable tape, or a PCR tape, that facilitates access to the first

region 28 of the fluid pathway 4. The fluid processing pathway 4 can comprise a first region
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each second region 16 is fluidly connected to a first
region 28 via a respective secondary branch channe
w@2q907a1867 mary branch channel 32, a second. cheerEs208&2027670
and a first channel 26. The second channel 22 can
conprise many jntersectiopns 20 that ca ach conmprise, .
28 anf*@%%%&hﬁf weond regigns %Pi@%"é‘?o.fn‘?‘ﬁ‘i@%j’n E]‘E L§t &gion ke fid
accordi ng to another enbodi ment of the present .
procesSRECMItNGY PR CRIARIKIS af Ipastios chagnelofor exqmpds, aifieshchymphositudly
a pre-anplification array 100 (Fig. 5), a mXxing array
connectine ¢ Firsyregdn 28avith a valve Q%ffprmxame& & Bear medtedrpigssureeactuated
As shown, for exanple, in Fig. 5, preanplification
valvea Fhuad) prooessing npattivewssd gap cemetisetay saspng ceanapip?d pit atplgality of
reacti on chanbers 102, each provided with an access
primguyp btandl0 dhanitels BAdIidly apeehtedtto segond chanpgla?ds|Bach primary branch
t hernocycling, of contents in reaction chanbers 102,
chanrei 82 aspbel fhiidlgtcommected tay plidity sf grondagestanvhtcharmels 34, wherein
thermal |y conductive top |layer 106, a thermally
each e&uanldl edgionel d it fidiyl cyisdcteli(8,a Bsidregion LB8Stin at resgeatjrerseddddary
sandwi ched between | ayers 106 and 108. Substrate |ayer
branch QBar®81B34¢ @ FHaSEbranddBhyiel 32 a REdofd. tidinnelf20] areafiiel dannel 26.
pol y- carbonate or a poly-cyclool efin copolyneric

The SRLQT bidhnel 5D 8O¥Snprite Mhy iftersBEtRNATD| thiti Caat dadi cohiprdg, for
100 can be filled by a nu?tlchannel pi petting device

A0, afWEoiganpl e, conprising a nunber of discharge
@mH%oigpes N4 that corresponds to the nunber of reaction

hanb . ' . A
0 ganr e ot RS ShiR PR Aol Rt s ovn
A - lifi i . i ol i .
o, R LA AR LS RB AR ATA R . aPR i amey 120
. - [i.ficat.i 0 -
e TR GB R e T OO R e enl i gie 1
se-of f ﬁ)cess Borts 1

4. Th led. .
amp i i PR NS b 3706 EbA T ROT Bat P, pambers 102

cycled, .for exanple, with. a.thernmpcycler 15 s sho
cach e it S BN BEG AP by ToTRB R PGB proeaBRE. BErmrine, of
heati ng pl ates although twq heating. pl ates, 52,,15@@
contegsein SRS FiRIIER. 108, PrEREPHEFATYN CBRY 8 PuEovidkeyien 3 frgrmally
and 108 can each independently conprise a netal, for
condustietrelaye|10pd athermsily cefplyetive Bogomdaier 9% ead pgdstrate layer 109
transfer fromthernocycler 150 to the contents of )
sandwishet beweerhlayrer 9610, 1080 Sebigtragylgye qLiSneant epnptise walpqlymeric
cycling the contents of reaction chanbers 102 in
matepiale &mekarhplegialpearbonate or a poly-cycloolefin copolymeric material. As shown

in Fig. 7, pre-amplification array 100 can be filled by a multichannel pipetting device 140, for
example, comprising a number of discharge nozzles 142 that corresponds to the number of
reaction chambers 102 or a fraction thereof. After loading reaction chambers 102 with
reaction components for a pre-amplification reaction, including one or more target sequences
to be pre-amplified, pre-amplification array 100 can be sealed, for example, with a PCR tape

or other sealing material, to close-off access ports 104. The sealed pre-amplification array 100
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array 100, the pre-anplified products fromreaction
chanbers 102 can be transferred into respective
WO e@ecoiBr7 chanbers 122 of m xing array 120, asPGHUS2006/627670
Fig. 9. As shown in Fig. 9, mxing array 120 is
rovided wth a plurality of transfer | es

can therche HeUTHY SoBhaib TIBPEORED ﬁ%sla%clifu {ronn i Fig. 8
thermal | y conductive bottom | ayer 108 of

Therrp@?é/awplﬁo)r/ Gap KPTBHSCANE QY pipheating plafespithoysh Brq eating pipigs 152,
conmuni cati ons between reaction chanbers 102 and

154 ago shavepiodiis. iy Themelly sandustvhByys 100 and\i0§ ¢y caeh Hgepepdently
is provided with a top |ayer 130 and a bottom | ayer

compti3® anietsh, forr rexampleo pduneirBo dPimeprpst, ©afrciitrip rhiegle transfer from
thermal |y conductive material, for exanple, a netal

thernsapdierd §0 &l theramtemt st rca@‘;iqzreqrharnlbmﬂ% enbodi ment shown,
bottom | ayer 132 can be configured to be easily

[01519unct uSeheqentipermbiyl cyadihg viei contemts REchétmn charhbers he in pre-
description of Fig. 10. A plurality of seals can be

ampllc@idnd &ghyb BloNelRN prex-eaptified f prodicisoftorar easyiod Ghambets 0Xicagy be
array 120 by a plurality of Orings 128, one provided

transffred ifb RSBt raRSbE Ehatiherd B21b2ixiAg alr&MR0( Hho W MAFIR. 9. As
can be provided to press preanplification array 100

showﬁrlﬂl FEF %1 pekidS 4ty 128Gs g RYRIeD Qithanslura Bty B iAo A8d €T6, each
conmmuni cati ons bet ween reacti on chambers 102 and

havn{gedmﬁﬁ ng@lp%ﬁﬁgﬁ"&ﬁ tol BénctuleS HRSMEINESdbHBBIHoRPm [bt® 108 of pre-

I'iTfied products in reaction chanbers 102 can be

ampl ﬂ’cap&f &tfa 3%60 e E‘&Hl%sﬂeﬁ%sﬁlﬁcﬁ c&%ﬁﬁlgﬁloﬂszﬁetWEgnQeactlon chambers

respective reaction anbers 12 As shown In Fig. 9,

102 an“a%%}res m&loﬁ C %%re?saﬁj) 1)9 allr%a%qs ﬁfotvnie& Wﬁﬁta' ‘c9151 layer

or exa Catl on r ction
130 ﬁ?ﬁoggfﬁ'&tﬁﬁéaﬁ% 1?%612 q?%ﬁﬁlgﬁaﬁ“ t“é%s plineRis, ST CamBrfe, fhermaly
condy Gl HRAeBErth B0 8 GO Bt PRl G gmbodiment
Showgo APl &6 et Pof oA dP Se 1B oME: ey below in

treated, for exanple, ther

| ed, ..
conngg a1 15 PPN it L P oh PRERILY %ﬁ‘é%bﬁ?f@&lde%PﬁWi%’om-

(Fig. 10) without being heat treated. shown in Fig.
amplifipation awdyf 100; apdd8ixing A2y 6130y B’é‘%‘%?ﬁ Hainegiled, epe provided
plurality of reaction chanbers 162, pluralit

around spedf sansfro Zwkde 1264 A glagiputngt |Sh<gwrafca@> l?fi ﬁ@%ldfééo RARY pre-
a thermally conductive top | ayer 168,
amplification array 100 and mixing array 120 together 'and to maintain sealed fluid

communications between reaction chambers 102 and reaction chambers 122. Using
centrifugation, the pre-amplified products in reaction chambers 102 can be transferred
through transfer nozzles 126 into respective reaction chambers 122. As shown in Fig. 9,
reaction chambers 122 can be pre-loaded with reaction components, for example,
amplification reaction components, prior to such a transfer process. Pre-loading of reaction

chambers 122 can be enabled through access ports 124 (Fig. 6) which can then be

1
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in a configuration simlar or identical to that shown
for mxing array 120. Mcrofluidics card 160 and
worRoorigiser ray 120 can be cl anped together as sPOIIS1006/027670

Fig. 10 such that transfer nozzles 160 puncture
thermal | y conductive bottom | ayer 132 of m xing array

subsegagnttysealed forpaampleguth PR aPfui d conmuni cati ons bet ween
reacti on chanbers 122 and reaction chanbers 162. Using

[015ent ri fAffpaltransdir deo miking aferit @At the edntenspeftreastiorcthambens $22 can
122 can be transferred through transfer nozzles 164

be thangalilntisatedafrri exampleaiipemsllyl ©2clédr ors waltemegireiyt transferred to a
processi ng. The subsequent processing can conpri se,

micréfbridiex aapl é60 t(Rry nd) | wittopt | teing héw centdemss sidwn in Fig. 10,
reacti on chanbers 162. In both Figs. 9 and 10, the top

micraffuidibsecatid 360 cxy 8 Ipowsded withr & plogdityesttredoeibw clenfbes! 18D)H Plgrality
operation, the mddle of the drawi ng shows an

of tramsfeangeive nb4,af flaslitg lof Dpiingg 16p.eMmdta thétmang chah@rve top layer 168,
centrifugation, and the bottom of the drawi ng shows an

in a @hfigurgesedinilaf dredentical kiR hgwamsk BRMg drfali 920, NRrofluidics card
[0153] Wth the system shown in Figs. 5-10, a pipette

160 dddeixidgaiedyer20f daf e 2 1RIpRA TR ettel GRALARNN ATFRY1d Qich that transfer
m xing array is provided that reduces or elimnates

nozzREY 66 petetRE t&ﬁﬁﬁ@%@ﬁﬁlﬁﬂ@@@%ﬁoﬁplﬁ&t 1‘9@%@&?‘%&1%‘512& 120 to )%ovide

reacti on chanbersS. Although a Iinear syste arra

respeicﬁvesm&'@c)m{ﬁ'dhﬂcéﬁogg H&Q/@%{@%%{tioﬂ r(:{lﬁ%ﬂt?é[r% g%, Ajnﬁ ?%a%ﬁﬁne&%m%grg q 62.

according to various e I ments
. ! n; h i i - ry .sizes.of ,the
Using SORARTRNorel M ohin Fenciod Phar SRR & 81 WSuen
hanbers that are 6 by, 6 i.th.a depth of 2.5 mm
trans%ﬁ glotz ?lgsnsl &rando g é%a%{g%nn C@?(‘Fg%%v‘flb? ofor asﬂfg%ﬂuef?d’r‘?ﬁ‘?fsfr@' The
romth 0 ace,.of the mxing arra

aboyt 1.5. f . t ur . .
subs G gpoceirEion P Laec b SORaG  POTGN YAURE L OMEH Of readion
nbqdj nent q% the present teachings is showm in Fi
Chamgif,s q%ﬁﬁé’m gssgg"fl@ i;the Wﬁ ey e Sbw—a&rﬁesllapgqﬂ@a? befpre a
ina first pair_ of reaction chanbers 202, 204, and )
clampipg)| qrefatighi B Jiddlsy gl ithfe draving sbewsan rasrapgemesh @ftpo glamping
chanbers 206 and 207, 208 and 209, 210 and 211, and
operagion agdh pefpyes cenrifugation t e they Rotinme i dee dranisg showie ap 20angenent
a cool zone 230. A sanple can be shifted from hot zone
after 2 plgmpingead cengdigatieB0, and back, to achi eve therma
cycling of the sanple. For exanple, thermalcycling to
[015Hchi eveVitr ¢heasysteinf shoamni mnFiganS-08.camifeyte free transfer from a pre-
amplification array to a mixing array is provided that reduces or eliminates any risk of cross-
contamination between adjacent reaction chambers. Although a linear system of arrays is
shown, multi-dimensional arrays can instead be used according to various embodiments.
[0154] In the embodiment shown in Figs. 5-10, exemplary sizes of the various
features depicted can include reaction chambers that are 6 mm by 6 mm with a depth of 2.5

mm. The transfer nozzles can extend from about 1.0 mm to about 1.5 mm, from the top

surface of the mixing array and/or the microfluidics card.
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shifting a sanple back and forth between reaction
chanbers 202 and 204 through a transfer channel 203.
w®hio7ovimseg’ t he sanpl e can be provided, for exanpdEDUS2006/027670
according to the teachings of U S. Patent No.
, 270,183 or  U.S. Patent No. 5,720,923, both of which
0158 o e pBAt embRimentofithe prawent teaghines d shewn g Fig. 11, wherein
reference. An alterpative thermalcycling scheme to
2 sy§ii {5 RIeVifist o5 rreampiticating is adirstzgH o restion phasbetsri03.6204, and
shifting the |ocation of a hot plate and/or a coo
amplification {srivedrdain Hoyrnair ehrenstion chimbisered al Y¥s 208 w09, 210
for exanple, in U S Patent No. 5,176,203 which is
and 2 He 8ppdk2aandd IeThé system ¢angprexidd & botyzopy 22@ hwt 2 ned zone 230. A
Val ves can be provided to control the shifting of
sampgeanpl ke fhified fiom mbren® 2 toocamb ebdnez2ite a@® Oacka il adhdavk thermal-
and/or centrifugal force can be used to shift the
cyclisgnfthe sample. Boaayingde, thexasipiciing to dcBitbSpreAntpifitA@n can occur by
including 50 different fluid processing pathways as
shiftiag @nspinpleiback hid foirt)) hetvde PdctBonCaiBmbérs R0D uhdl 264 thAvudB @ fransfer
can |l oad 50 different nasal swab sanples each into a
chanh&@2P®.Shifvifg thersaiple@gh 8O proVidad, Faaxb@plel Adchbidehgol6 fileSeachings of
1-50. The ports can be cl osed, for exanple, by sealing

U.S. tHa@nt NoS5,27€98D 88 U.SNehtdht Noals1720953, 0bdiif 3P whit@Marb €ncorporated
pressed. The first regions can be pre | oaded with

herein Y& tiseidhkiteies B Hef@@nP G ditbatie HBImaRGLERy schahd "rovide hot
primers, and enzynme (reverse transcriptase or

zoneP2) WHB L5 Shne Wéﬁ%ﬂ{abﬁk@ ﬁgﬁégg tik l%@aﬂf&k%f.aano? ggfel a%d/O{ a cool

sol ution can be generat ed. nplary lysis b ers tor

plateEFx?ciefn‘éLtPetgg b bR r@hg1inﬁ<§9tasl e§grﬁae£ Ofor aex\él%rgieetiy [gg F%t?nt No.

nica es areaval l abl'e frdm nmany Sources,
Q. . f ' > . 7 n, bi-QVvi Si and .
S17EABRE s SRS BERRT (R SR o les a8 be providea o
. Zi,pgen. . biovi sio 0 . amhi.on. co
conaBiheE BAGR. Fatinel® Mol RO GLPOORY et ot 288y ik, andror
thermal cycler can.he starfed. Lysis and
Centrﬂj]}%a-lgﬂ?}fﬁﬁ%i‘égﬁfngﬁ%gﬁhet%’gﬁfet ake place in each of the
first regions. PCR has been shown to work directly in
many lysis buffers. Pre-anplification can occur in a
first region having a volunme of, for exanple, from

V. ad®x#mriasd microliters to about 500 microliters.

Thermal cycling can include maintaining an initia
Example 1:

[0156] A device including 50 different fluid processing pathways as exemplified in
Figs. 2 and 3 can be provided. A user can load 50 different nasal swab samples each into a
respective first region, via sample filling ports 1-50. The ports can be closed, for example, by
sealing the first regions, and a start button can then be pressed. The first regions can be pre-
loaded with lysis buffer and 20 specific primer pairs, random primers, and enzyme (reverse -
transcriptase or polymerase), whereupon loading a sample, a sample solution can be generated.

Exemplary lysis buffers for real-time PCR from direct lysis for a variety of clinical samples are
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tenperature of from about 95C for about 10 m nutes,
and then perform ng 10 cycl es each involving heating

W 20098086Dr about 15 seconds foll owed by heat i POI/US2006/027670
about 60C for about one mnute. [0158J The thernma

avail%_lg l58h, £3H sBReds, HPex , hi%nﬁsrmc}btz{)r%{]ziggent ﬁoﬁglgr?,ltan% ambion, for

0-1200C° The aqueous sanple so [ tan
] V, L ativel t he val ve can.be
ol 3 SRR Bh o B ORL R Y B, S Gl

bhat - be raede. 1N the device, within or adjacent
GQT%EE‘@%@%@E”ﬁ& Fggﬁﬁ?%ating-the bul k of the sanple

bove rmal therpmal cycljng. tenperatures can, be
10157001 dec e MRS S OB B EhInF 28 PEarpIEcaisn.fen dhen take
inthe first regio n then.flow through a respective
placg anreg% %ffﬁh%ﬁréﬁ reslgnsa %F@W LB shpwp tw%éim%ctéfa}a ﬁnan? lysis buffers.
pre-anplified sanple can be split into five aliquots.
Pre‘*’t‘lﬁ)‘i‘ﬁcaé‘l"{l GbeoCrEA 2t e TesiPR iR HYJHme of &y saenplgdiin abnuh100
. channel and_ into a respective, corresponding second
microligess dA Bputs & Adcrplitaist (Tbprmab gyding chneinglidee maimiadning an initial
regi ons corresponding to a single fluid processing
tempgratursnal; frera ribet € den aiont 1@ urinutess pt thew eerfrmingoHdexdles each
. sets of nested priners and correspondi ng probes
involgiyg dedting tof WPC figuboud i1 § kezoadstiojatdd by deming il aboute0AY foe aboitone
buffer in a dry fopnulation. [0159] TagMan cycl es can
minutehen be run. Anplification can conprise thernocycling
for fromabout 30 to about 40 cycles each conpri sing
[0158]eat i N@he cheahal LycIB5€anf IRkt b Gkhpld BoBEGOMSI® Akt OMI-1M9°BYThe
heati ng to about 600C for about 1 m nute. Each of the

aqueGiRCsaim@ler WtiON SarCBll Al Burdt e bikEvaNe. AIRABRAN thel valve can be
mcroliter to about 10 mcroliters. 4x nmultipl exing

direc@PReatedBr SXaMBR, usiHRAARBRERRENT BRANbd Brehdelihd &ev%g,%vithin or

exi stence or absence of four pat hogens per secon

adjack@Othe R aRE Cit AR L Réatiit he Gfulle oP B s%ﬁg}%l ol ng‘l%g ﬁ%rmal cycling

regions). DeteCtion and iInstrunent geonetry c
cori B 5, S 305 0l BRI S SRRl cor
von SE L B SSRGS A e Lo
cn e SO EBRIS R ot PR TR S S35-L5H8H e
ot 551 5k 35 D) PR P e s

regions corresponding to a single fluid processing pathway can each contain four respective pre-

loaded sets of nested primers and corresponding probes specific for four different pathogens,
plus enzyme and buffer in a dry formulation.

[0159] TaqMan cycles can then be run, Amplification can comprise thermocycling for
from about 30 to about 40 cyoleé each comprising heating to about 95°C for about 15 seconds
following by heating to about 60°C for about 1 minute. Each of the second regions can have a

volume of from about 1 microliter to about 10 microliters. 4x multiplexing can take place in
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manuf act uri ng net hods, input ports, output chanbers,

pat hways, val ves, reagents, flowrestrictors, valve
wa@ewaatess, cutting tools, and nethods of use BECBEUS2006/027670

described in: U S. Patent Application Publication No.:

/ : e it ; .
o e an A BibRres ol SRS By oo pd i and

tvven‘rgI é)ta%g %ng}ﬁ& (§| secoga ' Ijeﬁgnﬁ apkkELtn 22618 ilﬁ%%\ggbjg geOEth?/ Oc:jxn |

Application Publication No.:

e M el 0 08 e,
s SRR e D SRR 8 i S o

R S B RRBU G Db g e
her eby i ncorporated herein in

2003, . h. Lech i
proce§s{n§dgwggfa&n?;fl%v\%(gsregﬁﬂ O0S[ 0161] O her enbodi nents of

he present teachings will be apparent to those L

WIG"L Ki || RUTRT (SHEADE (U, SFACEBIRg: donGE: SRPSiEticR H@VEsp.e Sugiefluidic
speci fication and practice of the present teachings

manu@elyeing dedhader BIPH. PPHS, | uitnuht Bambers:t Abwayhe viyess appgents, flow
_specification and exanpl es be considered as exenpl ary

restricis,\vaifet agtugtorss Guiting éels. andl mediods of gse ahalescaibechim @S, Patent
bei ng i ndi cated by the foll owi ng clains and

Appliesgign \?Pabléqati@n Nae 280t/ 0 MR AS, © BONED al.Sfiled Maxch By 2003; U.S.
processi ng device, conprising: a substrate conprising

PatentgApplicgtions Putigation a¥vd 260#/@Ig b Ad) ts EFESMDISDref at.efiledfahuary 3,
one or nore fluid processing pathways at | east

2003; 3&8 t Pagdnk Y\ppliidatiorePhbliyatioh s 1093/0035056 Ah o PIARROLIMV@hael P.,
fluid processing pathways each conprising a first

filed pegiutyn 28,00003; SU.80 Ppiest- Applichfidrc Rubl@atisre &Lt: | 20030152994 Al, to
conmponent s di sposed therein and adapted to pre-anplify

WOUDENBBRa} titdl., Ofed dh FEBUEN0D4M00BEUS. Rabd AAPALEDERS.: 11/029,968,
present in a sanple to produce a plurality of

filed ¢ Rmadiplsi Do03darkied \se PaGs A pNchtioWPuBlical® RoS 9@@?@181 17 Al, to

regions each in fluid comunication with the first
DESMI@SDOR aNf1c8 qgﬂﬁﬁl‘ysjd PYoRRL bt HREA ‘?sghér&?fciﬁéoﬁb{ated herein in its

conmponents di sposed therein adapted to anp y one or
entirety by reference.
[0161] Other embodiments of the present teachings will be apparent to those skilled in

the art from consideration of the present specification and practice of the present teachings
disclosed herein. It is intended that the present specification and examples be considered as
exemplary only with a true scope and spirit of the teachings being indicated by the following

claims and equivalents thereof.
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nore of the plurality of pre-anplified sequences to
produce one or nore anplified target sequences. 2. The
wo bwrdigspcessi ng device of claim 1, wherein tPET/USZNE027670
nore second regions are each vented. 3. The fluid
ﬁggiiéh&ﬁﬁgﬁ¥ice of claim1, wherein the
WILg ‘reaction conponents conprise
anplification reaction,conponents adapted to anplify
1. aggﬂé§§¥“ﬁﬁFEF%ﬁ§QGWnF%H@br nmore different sequences
of the plurality qof pre-amplified se%ue ces. 4. A
f | qgulgst BeEsipga Bt iusiace a0 AHPRROPIAG S 9‘?15;3%’ A apd
processing device of claim1; and_a detector capable
of ongpet Mo luid piepessiagpatbveyapk st pretialiydelied iy the sypsiiaisthe one
regions of each fluid pathway, the detector being
or meyd Alpidentocessingaathipiays dagh QOIS or nore second regi ons,
one or nore anplified target sequences each | abel ed
wi th a afespesion sampdieing ptesayipdifitasipe Feagliongomperiegts disposed therein
processi ng device, conprising: a substrate having a
and 4diaptad toque-frapléefy ampiiraity opdiffgen gudeic asid ssuerfcacireseatia aganaple to
or nore fluid processing pathways at |east partially
prodaefaipheslitpyf gréremplifixsitseqiences,tathé one or nore fluid
processi ng pat hways each conprising at | east one
heat - magb ak @thre picesbtes@naichiad adid\wahmvemnaidgt with the first region
burst when a pressure of at |east two atnospheres is
and @dﬁﬁfrkﬁg amplifiGSion RAcHtAl ceRpaedtstdipossa liveeih addpeatie dmplefy @ane or
tenperature of from about 1000C to about 1300C. 6. A
mord bH R REAES ST RE-aRENiciCseGRINBs! 151 f18ducd ohb! S ticte AmPANddN@rget
a first surface and an opposi ng second surface; and
sequif}gs.OF nore fluid processing pathways at | east
partially defined by the substrate, the one or nore
fluid processi ng pathways each conprising a first
regi on; and one or nore seal ed regi ons di sposed

2. d mﬁ?es’ftlurié:3 f%lrrcr)]cefsgigg1 dglrﬂcde oif Qla{njl Hivglerein the two or more second regions are each

vented.

3. The fluid processing device of claim 1, wherein the amplification reaction components
comprise amplification reaction components adapted to amplify at least portions of two or more

different sequences of the plurality of pre-amplified sequences.

4. A fluid processing system, comprising:

the fluid processing device of claim 1; and

a detector capable of optical communication with the two or more second regions of
each fluid pathway, the detector being adapted to detect, in the two or more second regions, one

or more amplified target sequences each labeled with a respective detectable label.
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conmuni cation with the first region, the one or nore
seal ed regi ons conprising amonia gas. 7. The fluid
w@e@cesssng devi ce of claim6, wherein the onePOr/USINE027670
seal ed regions conprise pre-|loaded ammoni a gas. 8. The
fluid processing device of claim7, wherein the first
region further conprises one or nore buffering
conponents sufficient to at least partially neutralize
> a 6@“&“%?%%“1&%“%%‘]“3“%‘?& er conmuni cation of the
fluid sanple with the amonia gas. 9. The fluid
pr HERSEAIGRY g ¢iflest syTace pug ay opPosiigsrOnth SWRES ARG st r egi on
conprises preanplification conponents di sposed therein
adaistas anortlyd arogesping pgthwaysiatleast parfjaliyrdefinedshy thg qubstrate, the one
nucl ei ¢ acid sequences present in a fluid sanple to
or mpredhjisquocgsspignativiayscaght cqmmeisigpl i fi ed sequences upon
pre-anplification of the fluid sanple. 10. A nethod,
conpr i satriepst preokdattimediatedf prassureppriveted yilvg adepiddcte burst when a
conprising one or nore fluid processing pathways, each
presfura1dftiat feastcE®sitmgsphath wosxedahgrass ithegvadvefand dhe vadyg srheited to a
fluid conmuni cation with two or nore second regions;
temperitur© ot finnghoat FUOC t abeutiBeCconpri sing a plurality of
di fferent nucleic acid sequences fromat |east one
tenplate, into the first region of the fluid
processi ng device; pre-anplifying two or nore of the
6. Pl WriRhd prijce@fingickice eqmprisige| ei ¢ aci d sequences in the
first region to produce a pre-anplified fluid sanple
C O ARk iPdtMShv g Rl 1t BhrtdcY aftf anldpBosiiiRbdont GekfasGh@i ¢ aci d
sequences; noving the pre-anplified fluid sanple from
t NEnd drmithe f1GE g%estsfﬁg bRRwhQ: Rist PRISTSRERI tRILBRBie, the one
and anpli1fying at | east one respecti've target nucleic
i : ity of preanplified nucleic
OrH%%#gmggg%§%§§§ﬁﬁﬁ&£§%ﬁkgéﬁ%kl two or nore second
regionsaﬁéggﬁgquge an anplified fluid sanple
conpri sing 'Péast one respective anplified target

2 gg loﬁld C(f,n%; :og nlice)r u gga‘fe% Irer]gioergc Qisgcfsec} h(ﬁ)\&;n\é@ear%r ﬂ:g)rr{ eand in fluid

communication with the first region, the one or more sealed regions comprising ammeonia gas.

7. The fluid processing device of claim 6, wherein the one or more sealed regions comprise

pre-loaded ammonia gas.

8. The fluid processing device of claim 7, wherein the first region further comprises one or
more buffering components sufficient to at least partially neutralize a pH of a fluid sample after

communication of the fluid sample with the ammonia gas.

9. The fluid processing device of claim 7, wherein the first region comprises pre-
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11. The nmethod of claim 10, wherein the one or nore
fluid processi ng pathways each further conprise at

wo e@3niwsee channel fluidly connecting the firSPCT/E§006027670
and the two or nore second regions. 12. The net hod of

ampf UG PR o PRI o PRALS 4 B of aiferen

through at | east one channel, and into the t) r_nore,

uclgE ARG eSS I i e Bl f PRI i 1Tt af @rpmplifed
novi ng conprises,.centrifuging the fluid processin

SeqUgRiFs BROM PISRMBH{AB Gie f[&‘fdg Mlem 10, wherein the
anpl i fying conprises exponential anplification. 15.
The nmet hod of claim 10, wherein the pre-anplifying
conprises thermal cycling the fluid sanple in the

10. f | Agnethasiaeanisingegi on. 16. A nmet hod, conpri si ng:
providing a fluid processing device conprising one or
o pevidingiadlyid proeessing geyier dovmyising ashor gy flhidli pepessing pathways,
region, and at | east one seal ed region di sposed

eachd wish ptacesaimg fpadimag cdmprising a ifickt cagiomuiniflvid ¢aommuymicaion mith two or
first region, wherein the at |east one seal ed region

more saeqd regiensanmoni a gas; retaining a fluid sanple in the
first region; contacting the anmonia gas contained in
t hént@tiudirges fluidnanmpeadoathrisiag iaquiurality lof ditéerdnt wiicleis aniglsequences
wherein the fluid sanple is drawn into the at | east

fronPft GeaSi@nt REhpla@y id61thd Sirdt RBioAADBfaidPasedingsiovivgs i nt o
the fluid sanple. 17. The nethod of claim 16, wherein

t heretdmpliast w6 163 Fahd FGHaR of AFREdnS BclHE acill @afBstes in the
angnniéhgas. 18. The net#%d g? cl ai m 16, furthe?ﬁ

firstGRHRY kS pridfudeCape MEPALR GAdle! REPribiRe adflurhBS It pre-amplified
oneseal ed region. 19. The nmethod of claim 16, wherein

4mmkggdgg§wgﬁw§0re fluid processing pathways further
conprises a val ve di sposed between and in fluid

¢ Omﬂg(ﬁ?etﬂrg—ngﬁ& ﬁth& seInllﬂ'lec' %I‘Ol{leﬂg’j % é&gn & the two or more second

regions; and

amplifying at least one respective target nucleic acid sequence of the plurality of pre-
amplified nucleic acid sequences in each of the two or more second regions, to produce an
amplified fluid sample comprising at least one respective amplified target nucleic acid sequence

in each of the two or more second regions.

11.  The method of claim 10, wherein the one or more fluid processing pathways each
further comprise at least one channel fluidly connecting the first region and the two or more

second regions.

12.  The method of claim 11, wherein moving comprises moving the pre-amplified fluid
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| east one seal ed region. 20. The nmethod of claim19,
wherein the val ve conprises a heat-nedi at ed,
w@e@ssusenct uat ed val ve. PCT/US2006/027670

sample from the first region, through at least one channel, and into the two or more second

regions.

13.  The method of claim 10, wherein moving comprises centrifuging the fluid processing

device.
14.  The method of claim 10, wherein the amplifying comprises exponential amplification.

15.  The method of claim 10, wherein the pre-amplifying comprises thermal cycling the fluid

sample in the first reaction region.

16. A method, comprising:

providing a fluid processing device comprising one or more fluid processing pathways
each comprising a first region, and at least one sealed region disposed downstream from and in
fluid communication with the first region, wherein the at least one sealed region comprises
ammonia gas;

retaining a fluid sample in the first region;

contacting the ammonia gas contained in the tat least one sealed region with the fluid
sample, wherein the fluid sample is drawn into the at least one sealed region as the ammonia gas

dissolves into the fluid sample.

17.  The method of claim 16, wherein the at least one sealed region comprises pre-loaded

ammonia gas.

18.  The method of claim 16, further comprising loading ammonia gas into the at least one
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sealed region.

19.  The method of claim 16, wherein the one or more fluid processing pathways further

comprises a valve disposed between and in fluid communication with the first region and at

least one sealed region.

20.  The method of claim 19, wherein the valve comprises a heat-mediated, pressure-

actuated valve.
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