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[0005] There is a need for simple, rapid and cost-effective diagnostic tests that can be
used to detect biomarkers in biological samples. The increasing interest in the simultaneous
measurement of multiple proteins in samples has lead to the development of multiplexed
immunoassays in a microarray format. Protein-based microarrays are currently used for a

variety of applications. However, this technology has yet to be adopted as a routine method



Accordi ngly, technol ogies are needed that can rapidly
devel op and i npl enent assay nethods adapted for high
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[0008] Another aspect of the invention relates to a microporous membrane for detecting

a plurality of target analytes in a sample, the membrane comprising an array of capture
elements printed on the membrane surface, each capture element corresponding to and being
able to bind a target analyte. Optionally, the array may further include a plurality of control
elements comprising

i) at least one fiduciary marker,

11) at least one negative control to monitor background signal,

1i1) at least one negative control to monitor assay specificity,

1v) at least one positive colourimetric control,



anal yte, and each group of capture el enents being able
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w@e@apcP1 capt ure el enments. In an alternative PCT/US2007/082732
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domai n anti body (a VHH for exanple), a Fab anti body
fragnent, an Fc anti body fragnent, an Fv anti body
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fragnent, a single- chain R (scFv) antibody fragnent,
an anti body bi nding domai n, an antigen, an antigenic
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indicatRreafferednhycyt RecH astiiiaarchoMB#ik @bnadotropin, hCG) or fertility, a drug or
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or a chemokine.

[0016] In another embodiment the target analyte is an antibody associated with a disease
or disorder, such as an infectious disease, allergic disease, autoimmune disease, cardiac

disease, cancer, graft versus host disease, or organ transplant rejection.



permts orientation and gridding of the array. 100201
The array contained on the nenbrane of the invention,
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known to those of skill in3ihe art, typically

conprises a plurality of controls including, for

exanpl e, at | east one negative control to nonitor
background signal, at |east one ne?atlve control to
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anal yte |nd one enbodi ment the positive
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[0020bi ndiThgarpar ¢omexrineaf orﬁthe mqnil&mﬁfahe/mbemdjnn@h@tabf through spotting,
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reagent, and a colourinetric enzyne | abel, or any

[0021 £ omblinnadel e@ibodfmei Yhel B atdfe JHALSI totrﬂﬁ{l%‘?fbackjg(?&gﬁ]médal is print
anot her enbodi ment the array conprises 1, 2,
bufferpositive controls to nonitor assay perfornance. In a

preferred enbodi nent the array conprises at | east 3
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the discrete areas of the array are printed in a 5X5
[0023]9r | dnlvab en®BYin@hk 8 PoSitivB Lologritte@fclonMb il iBhA ehABnSEPRBle of

of the invention. It is not necessary that the array
reactl%évlgymsprp@ép generate a detectable result. In one embodiment the enzyme label
comprises horseradish peroxidase, alkaline phosphatases, 8-D-galactosidase or glucose
oxidase. In one embodiment the colourimetric control comprises the same colourimetry

system used to resolve positive capture element-target analyte binding.

[0024] In one embodiment the positive control to monitor assay performance comprises
one binding partner of a complementary binding pair, wherein the other binding partner is a

sample component or an assay reagent. The assay performance control is preferably selected



100281 I n one enbodi ment four or nore different
capture elenents are printed in the array. In another
werdsdstoent , at | east two replicates of each cROI/US07/082732
element are printed in thesarray. [0029] Another
aspect of the invention relates to a m croporous
menbrane for detecting a plurality of target antigens
or antibody ligands in a sanple, the menbrane
from igrgst a@ilﬁg apin @grpagln@‘fcoaamoydmgeb end:altls tpbindRewndarget analyte

sur f ach capture
har w0 BT s b g oo eGP BBt esopag gele to bind an
assay earagergezndcy caddrihaely ehiysadbel! Heangaphibifitiof loﬁﬁ‘i?nivﬁ) or more
nprising an antibody or antibody fragnent he array
themo?ray further conprise a plurality of control elenents
including i) at |least one fiduciary marker, ii) at
eas it er
|0025] fn efh%ﬁllep@ %(‘h gg@tgtaigﬁ;é c{)}t@aﬂ%@ J é9 C30§1?4?§ 1t§)\% c%ntro 5o
momtmsqy }Epﬁ)cmﬁmccel thy a prefvﬂechﬁmﬂ)(&hmbntahea@@smmmﬁses at least 3
ourjmetric control at | east one positive
po““%%ﬁWPBFt?BKWHHT%%?Vﬁggﬁwa%%fornance or a conbi nation
thereof. 100301 Anot her aspect of the invention

[0026[ eI alnesetebddithéit @mr&éiﬁemmn@a@aq i9 E)rlﬂf%ﬁ%@é'd%ret@area of
urality of target antibodies in a sanple,

betwe??eh@r BRO BB igidigmeter. direlgiabdf cash sisgrate yer mwwm@mm to
400;uﬁQIgH§%Q97/082732 7 elements printed on the nmenbrane
surface, each capture el enent corresponding to and
being able to bind a target anti body, the capture
[0027f| enfanins eatopdimhesit g distretabiegeof e andy hleqaintdd iganiXs grid but
the array may further include a pluralit

any arE(g)fil fje%a‘}:,l% segqléwgwg g‘heI Sﬁ%ﬂ’etfbf th%mvpx}tlca]t It 9t negsasary that Xle array

be synhthélieajlary marker, ii) at |east one negative control to
noni t or backgr ound si gnal, iii) at |least one negative
control to nonitor assay speC|f|C|ty, iv) at | east

[0028]5ne I,gdglptembgdm@ﬁn@ fur wemore digierent cﬂptutv)elemenkms prlotmd in the
oy, DSORGBl 9P 8y 35BS LGLTEDRES! o i i

the arrhyivention relates to a m croporous nmenbrane for
detecting a plurality of target ligands in a sanple,
he menbrane conprising an array of capture elenents
l0029lpr| rtRih@ispase ohdRtiEnEOR (rigtecie,a migedpoteystrvrabrahe fredetecting
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array o cagioepdl@nerguptimed on thehee@biagy sutice 0fiah kyptiiterdldigent
i ncl udes J urg{ﬁ of control elenments including i)

corres%&ndrn@ég lan ngia antalgggb@ntlgiep pr antibodx digangh ghe capture
elemerﬂ?@&hpﬂs@ngg’ﬂﬁr{t@od% Br Wﬂioﬁ? FraPREHIO "8 'nﬂansyat*.lrthelJ doldprise a

at | east one nega ive con to nonito
plurahglpg(goflirgh algments including

1) at least one fiduciary marker,
11) at least one negative control to monitor background signal,

1i1) at least one negative control to monitor assay specificity,

v) at least one positive colourimetric control,
V) at least one positive control to monitor assay performance or a combination thereof.,
[06030] Another aspect of the invention relates to a microporous membrane for detecting

a plurality of target antibodies in a sample, the membrane comprising an array of capture



iv) at |east one colorinetric control, v) at |east one
positive control to nonitor assay performance or any
wa@oonBioswpi on t hereof. [00321 Anot her aspect oPCT/H82007/082732
invention relates to a m croporous nenbrane for
detecting a plurality of target receptors or receptor
subunits in a sanple, the nenbrane conprising an
array of capture elenments printed on the nenbrane
elemeiity pated op Herneraprene auréiceanh cansinegleniring comrespbididg & and being
: : of .r t bunit, .the capture . .
wble A P LET RNy e ERER Qo Si eyt Br STetp apibocy ligana.
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~one negative control to nonitor~assay“spécificity,
i) iy least dne asgatreoptoalitt moaitoohseay sprelficitg, control , v) at
IeF%ttone Bositive control to nonitor assay
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V) [ nvgnt [ onzr el at gtéltrtogt({alggﬁ@ r@éﬁ}?ﬁﬁég@ﬁé%& %émwl%non thereof.
lurality of target analytes in a sanple including

[003 1E)a) amothenatpeeind themvertiva ralated és ¢ niibego@bowembadad for detecting

i . one .or nore of b) a background reducin
o R ARt e TR qnd B SR S P Lo copes
clemeatsyliieds@l e n@mbritk) subaee, @hcHBpfird BlehRAHE Bfespdilinl Q1208 being
aHII body- bi ndi n% protein (BP) conjugates or
able tg W%WGEW%t F &PRiPreccdfinenihemrpreningotdeyptboor a receptor subunit.
The a® tdman | | rantibodi es bound to
The af SRR SR ARRS R0 T e Blret ERPO NGB8 T ve
1) cehftastlosg fidg@dryamabkérori metri c detecti on system (f)
. software for determ nation of signal intensity at each
1) s%tolfsgggﬁaeﬂ Y& Pt ¢ BoBIerackgrgund gnad pr ot ocol for
iii) rrerasmbﬁ@né@av@ﬁ&ﬁm&em%it@r%&ax/fs%cih&rt%a”}ﬂ es and any
_ conbi nation thereof. [00341 In one enbodi ment the
V) paldrejt eumeplpemgicsgnglent i s a protein bl ocki ng agent
S m t he oup conprising skimm |k, casein,
v) b?d?%é Sgee%s?ﬁwaeu %’SFﬁgﬁP f@%“&?ﬁw PRRTANF A any| ng%é@anon thereof.
ot her species and dextran. The bl ocki ng agent nay be

(0032 up phastat BPedbiof thednyheibe FASBE toSH it réSordWERBmBRne for detecti
riton X-100 and CHAPS. [0035] In ongpcoénbodi nentnet?{eeecnng

a plurglily 8{,far $R4 FGCPRIOFRTdBIEPN SEYWYte M @ sample stbe membemreyqvenprising an
array df@BBture SEMEHE AMe rL2hg o geradish

?] (ger gxi dase, a?ﬂg{epne tpﬂ@g%ﬁ%ﬁﬁgé@{@%gaﬁ Cg%ﬁ“%&%%@f”ﬂ&’g@g able
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i list co risirP%S 1’5 5, 5'- . :
igand or Teceptor Subunit Irgand. Thé arrdy optionally further includes a plurality of control
elements including:
1) at least one fiduciary marker,
11) at least one negative control to monitor background signal,
ii1) at least one negative control to monitor assay specificity,

1v) at least one positive colourimetric control,

V) at least one positive control to monitor assay performance or any combination thereof.



t et ranmet hyl benzi di ne, di am nobenzi di ne, netal - enhanced
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5- brono-4-chl oro-3' - indol y8 phosphate p-tol uidine salt

and napht hol AS- MX phosphate + Fast Red TR Sal t.

100361 I n another aspect the invention relates to a

met hod of processing a microarray or detecting an
[0033hnal 4netheraspeds afrieanventipn rdtagyto(alyit firr eleiediingyofa plurality of target

menr ane, descr.i bed above, (b) adding at |east one
anm“%%ﬁﬁ?%npgz?ﬁ@dﬁgnbrane, and (c) processing the

(a) NRITEsabR: SUmBranbat descHBEERB] Hid@SEbhdlly SheDir iRite BY t WO
or nore of i) at least one fiduciary narker, ii) at

(b) | ehackgenadpebictrigreagest @uaryvise kinewn ap blsickingrsdlution), at

I easty Yisipoesitive control to nonitor assay
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(d) ]G3 mdra aonleodes et udiing arttivedg-bapligf prpteirc @%)icogjuightes or
menbr ane co [ Sses a bl ockjin step during which
a%%ameazwn%%?lﬁom%ﬁeﬁ 8" Rqtieer grieetns ‘?fé’ﬁﬂg%{ﬁeﬂéaﬁ’é‘s or
biffbs8Hs b&hOBIthO8Prure WRARN IR Ror &RRLiBE bF 1R r}[}ggﬁive controls,
menbrane with the sanple containing one or re

(¢) amedlptimstricalebmtiomesamed, a wash step to renove
non- bound terial fromthe nenbrane, contacting the
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(g) COPIRSBORS sl the bles@icBSr aRAYRE in IMRIPFestAlARY combination
anal ytes and non-target analyte that is bound to an
ahemwpf.per f ormance control, an optional wash step,
and contacting the nmenbrane with one or both of an
enzy, ' r rate eperate_a
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selectadeft@n etiecgolipc@mprivigeskam milirieasesn, bosink @s@ich A1BuMIN) gélbiis from
exanple, 1 to 10) also incorporates reference to al

fish, piegor 81T snegiepapd deutian; hhe plaekipgpgrat prybe syppipnented with a

detergéntjsuc}gas Pweeh 20, THitor>X- I%Or?‘gd %‘HA?P%.S.’ 9 and 10) and al so
any range of Trational nunbers within that range (for
exanple, 2 to 8 1.5to 5.5 and 3.1 to 4.7) and,

[0035]t herlafome embatlimentithercalngeismetric ddtéctionapgien cempriesssinyenzyme label

isclagsed herein.are here expr.essl .. scl.osed. Th
seteet 7 TR Qi notran BB ERRy Mk PR aiasen B0
galact@idhs@bt glnesss ioR|RsC AT QB A8 SelOfte MHORIthE At cY)ﬁlpHi@&g 3,3,5,5-
bet ween the | owest value and the highest val ue

tetramethyitpenzidiag, digrsinoberyeding medtalenbanaed direniespmesiiney 4shired-

[ .S, appli.catjan_in simlar nner 039] The
naphttpf ool ARG bl Bt QaftuRiPlul, TPRTE BT (e
indoly [phoiphateq)- @K 0IG salnand fpathol aS-Mef gidsphté © Fakt RAUNTR 8hrd

in the specification of the application, individually
collgctive y, 1 n any or all conbinations of two or

(003610, df oG5 g Ve EiereeS o FERANBSIOCAIE hiTaTay or

detectifBRRbhIGiclifih ARFR BrprigRYt i oned herein that have known
equi valents in the art to which the invention

(a)  rpedey,a mewbrakadogsribediaaeent s are deermed to be

(b) | argl%lonrgpa? Iie%tste(gnehsgrrn%leqo e ringmbrane, and

() processing the membrane such that a detectable result is given by two or more of
1) at least one fiduciary marker,
i) at least one positive colourimetric control, and

i)  atleast one positive control to monitor assay performance.



i ndividually set forth. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 00401 Figures 1 A-1 C are pictorial diagrans
wa@eons@sio2i ng (1A) the processing of an anti boRPgT/ER208%082732
of the invention for antigen detection, (1B) an
antigen array of the invention for antibody
detection, and (1 C) the steps for processing a
003 rinted arr%y of the invention. 100411 Figure 2 is a
' 7& ct dPiC4F CEPRGIMER UG HHRRr T Profgstimethe urrarbrae eaveprises a blocking
. . cant in.an array...
e A Sini: BRI BN S1eS 8 7 JEARGNL ol Bk &rptiona
wash 2@P8/0D6IL084 (RET¢ISANO WitB BRI R2npld Eorlt AR lonEiof Hoke Shalytesto be
raphi cal di agram sunmari zing the results of Exanple 5
meas‘%ﬁ% W StﬁrPrtB?WIBP%Fc@%’s‘M@dhﬂﬂ%ﬁwl donythe spimleansaicoptacting the
memBEXiOkitR88e orl; | ik r i
el B e E o B RS d W3 Sl ingone or
more feget ppglatoh ondinprs tasedt andlytevbattis besidtthen assagpatformance control, an

- ' f.th e ive contral spot (the Buffer
optiofTLERF o Faq el Tt 1P afih Sfhor dbiigiath envame conjugate
or an snMyRIsubstige to@ntesl d&edExAORIE1 6 obtai ned from

processi ng human serum sanpl e spi ked with anti bodies
’o ngatitis B surface antigens. The hash |ine
[0038} o o Bl prtended gha Fafersnest ta agnpgeanf nabes disdlesed hbin @oudxample,
i i [ tLye t hal d .i et at_.two
o e S RE rBRRrk K B IRBRy B Dt BB SRampe, 1,
1.1, 25h3t9, @t hed, B, 78, St )0) and 084 4dy Fange!bLrabiohd ndmbers within that

aphi cal di agr, su [zing_the results of Exanple 7
range R BRinigle Llod8 13T LT FREAE o 97 i st g el fsevoer al
range OOPr&FRARIIRRY hefeir 116 hiRYE BL N1y JilGodgaX i
identi }Fll t he tubg1 nunber gnodrt%d,sa;tgﬁ%%gi I)%ltg?eoérlllgf)}é teg?r.nples of
what i3 gpeesficaty duiereded and all pgssilphicombindiiagrmusieeisilnglich ®etween the
s, .of anpl g 10 that . demonstrates upper )
lowest G0 451§ R RTRA s KR wog Bl By coprdged dobr brpressly stated i
this applitati@dhesirlarsRéday. sanpl es. Six human serum sanpl es
were tested at a dilution of 1 in 800 for presence of
ntibodies to each of the six viral antigens on
[0039L,  lke mxentjograay 315 bhwiid Yropdly de hepsist of the PGS Elenmenss and
featur&gL @M ohi : this threshol.d the
- ur|r_ esu It's t@ﬁlgﬂmﬂlc%fﬁx%gﬁ%ébi%ﬁ%gﬁg 0?0 & (4 ﬁ‘é l.onﬂ?g%‘fua‘ily or
collectFiajyine aify bsalbcanisipticlof diagr abresdTeWdRart NBerh&isibt featdfes, and
here X8 le 11 show ng the results fromten human serum
where §aﬁﬁ%@t%gﬁ5§tarwe ienegthsepimthaghasiel knpworeqoivaltenisrin 4800t to which
the inveRfioPFERENC f ' ' f.the four L
e e S B oy b RARNE R BechBrta By it Fpaufled ety
individoelIT ki fbiVENTI ON [ 00471 The present invention rel ates
to an assay nenbrane for detecting of at |east one

target anal [ 1. ytes in a

sarpi e, s A BESCRIFTION bk A SRS Yo Gt

anal ytes and a nethod of processing the assay
[0040]nentitigures | AO@4&} pRitana diggtancammaenid {0 )dhé fRe&ssRizid¥an

. o exhibjtion of clinical synptons by a
antlboéy array otbdqe invention for antigen dete)c/trlr(;pn, (IB) anyantigen array of the invention

for antibody detection, and (1C) the steps for processing a printed array of the invention.

[0041] Figure 2 is a pictorial diagram summarizing the function and processing of the

controls spots present in an array printed on an assay membrane of the invention.



subject, and therefore provide the ability to treat
t he nol ecul ar basis of disease using targeted
w0 b@sapioes. The basis for subject stratificatiPOT/UBE7/082732
in correlation of nolecul annoheterogeneity of di sease
wi th heterogeneity of response to therapy. As such,
the target of the drug nmust be WO 2008/ 067091
PCT/ US2007/ 082732 11 present and have a role in
[0042]a; rtigysidng 2 graphisel dingiag tumemaizesnide resulis ef Brample 5 obtained
t fif.8G
from p?%%sglt?é %rﬂ arL e?ﬁ g{koé \eﬂlltlge g%‘“%g %hg fladil r% r%f)r\égents tﬂe threshold
signal diedverwiiicie thewbeilthe eordsiteralifjsatie. Tise t’hr&ﬁﬂldlld gdtat fvﬁf times the
treatment with that particul ar therapy For exanpl e,
signal friensity g Hereaatyre qqairo) speti(thnButiersiret)i s required for
effective treatnment with anti-Her2 anti bodies, such

oSS, GBI DB RTFSAERD S ok B SR Bt g o

proceshiag Guiner neroorahglespilard vaitl mrtlbpdsrts torHepeitis yswafaat ystigens. The

S T T T T TN
threshélt if &% 8NGRSIhE thé @%ﬁﬂﬂﬁl@nm{m%lné%‘éﬁ% S Xpott(ﬁll% Buffer spot).
present i nvention cont errp ates a p ural i ty of capture

agents arranged to detect one or nore (i.e., a panel)
[0044]t ar Juguradar gieeaphical diagrabi munacening the m@mltsrag/Empla Jdliat

cvarl f.assa For
wssessqs s AL LS g s P B R oL PR Sy TR P oo
units i@k@HEY merﬂueoeafdnaﬁ hNE@ MRS sheadilutibe famor. Whi | e
sinultaneously ensuring lack of side effects or any
adverse eyen Thu nel of biomarkers nmay
1004515 EFQ% °{dS £ SEFP ga@ﬁg@w oA delto R X e 0 thgt
demonfstlr'zEtEsh%peV AdshH@bs, ARe p%oﬁ@f’ Lrap9 ts et Rliol bPARISBIES in serum
Exenplary condi'tions include, but are not IImted to,
sampldsupenhuthareseses sanplkeb herafiessd atr dignaney 1de 8¢ forgmesence of
ases,. nd ani mal _testin erformed prior
antibo i BRacf b PR e B RuER arbiay ped TS ateitolfof 1ddooo
was seDfo@ ARIoKIEK S teBBaB&R] sis@eh trEhd1E R desIRABESN A TEBIE DD GRke
trials to obtain a greater understanding of drug
obtainggechani smin a popul ation prior to approval and
general admnistration of the drug. Furthernore,
bi o F
10046101 Irﬁg%lgg 755 6 8pHBPARLrafy ghew h@HGRIBE G 31 B8P the
results feme fenthuhantshens sdnjdes thaﬂs@ﬁE @ekteldi a0 aalilsess o Caih A009dob@resence
n1ne whi ¢ch subjects are likely to respond

dto e
of a““'?‘l)deesalo AT Pidaf g?“rt}W@?‘étbse%?PégenBPB #EP¥ers can al so be

used to nonitor disease progression and treatnent

ef fi cacy piyr ARAEH DESCRAYEION OF YHE PYSEN19eRs e

paraneters sinultaneously, thereby increasing the

benefit of treatment to the subject. These bi omarker
[0047]pandihs pagsantigvendienrelpigs tchan ass«’ngmwmbmg ffﬂraietqcheg of gieast one
target a?hléglt@&t a ?ﬁl{atllg\ﬁof dragggi{ allia] sC llﬁll alar %11 %eSease 13'[% Loy d¢ de{j {mg said

target zmar}destandra métﬁé@bﬁpxb@es&hg tlecodskayr meinbene of accur acy,
reproducibility and effectiveness of bionarkers in

det cting the disease, disarder or . con |on
100481151 ERORBke ARG Breih PRGE RIS s ineal Py hy 2
SUbJCCtl @Ncﬁdheﬁéfforkf PFaR thi ta}dlh@j tottkééfrﬁfe kdled BN aSis BF RS e bRig targeted

human popul ati on and t
therapies. The basis for subject stratlﬁcatlon lies in correlation of molecular heterogeneity of

disease with heterogeneity of response to therapy. As such, the target of the drug must be



consi der abl e nol ecul ar heterogeneity of specific
di seases, even froma single tissue. As a WO
WQe@8/0e®I091 PCT/ US2007/ 082732 12 newl y di SCORET/E82007/082732

bi omar ker makes the transititon fromthe research

setting to the clinical diagnostic |aboratory, it

shoul d progress through defined stages of

confirmation. The first task of biomarker validation
preseptsing\pavgiarele m @rﬁmﬁae@l@a 0t Ivvomnhg@ﬂm@quasp smafearfitinsudjecaimtbrder

L
for the EE@né tb%%‘ft{egtrbcé Qa%t I cgl{}qua {eOSRPvg%astaWéomgimixganmne

whetlteo thed;ﬁbjebﬂ‘ iy aeaﬁdhyatsff@g&:adhéﬁ&Sﬁl&hatqiaﬁﬂfu%rﬂ@eraﬁ For example, the
n‘%éﬁ&?ﬁs (clinical validation). Upon technical and
PreS@I&qe NEY ¥ FPREY 1’ eAuirgd §<§ye§fepw(mqrmtmgnttm@h bitoHarkantibodies,
such & d I.,zed
o T P Al s Bl S R afer
clinicali teigha hsvd beemcnpip@’mhd)ratfteo post\idrketlngbmaBI0f new drugs to perform
b Qerf mance g}gr ouslé ﬁlatfabl i shed, the clinijcal
subes{iT} 150 1S e maBae Rt Yol arerd ectperent derd erences in
respohdelm t ations, applications, and clinical utility.
Definitions 100521 Unl ess defined otherw se, all
techni cal and scientific terns used herein have the
[0049% 5 e AGeRIAINGY, the mwbwwyntmn?nmempbmmbf aptlira agants
[ i;nventiqn
oman ekl G ke 0. VGO NS Ao RERORT Bt may v
used feqm varddte of ads@yst m%arﬂlﬂé%pﬁ@ﬂoﬂﬁéﬁhﬂkeﬁ‘s%a)b@e MdBorkd during

practice or _testing of the invention,
Chmcilrt%?lé £ SRICTHER efdectivemags ﬁﬁﬁlémmwnlarsenwiwmqmsbsdg lack of side

effectic Prg'%ﬁéoﬂ% aﬂ§€rge é\Q:In h*l"ﬁ Erg)grlxgl Io‘t: glto.ln%ﬁ earlgl gﬁg glu%gio to tesef‘ a variety

the sin
of coniditiDInsl ded/pt wrfahhesrefaeﬂae 08s oumbmtédﬁﬁl B0 fHagReks. Cl g1y
di i ctat eqs gt her wi for. exanple, references to
conditiia i BUpar Hoh e st dismecrionasesics. asanancy detection,

animaP88R8eQhnd Bimal %@%Qg&g{}@@ggrlpf{oﬁ p Lt%ﬂowtcl be ulﬁggrgtrsgd that

apparent to those pers
the papgd ad |bn?gnatrh¢rs cah betwddusngald paasef of <t1hncal 0Bl o'Bftﬁn heidfter
underst?{gio rtk(frr r e}fl ers to any substance used_as_ an
RSP US eI ARER gyt populgtiondrior i appreyah prshegneel can
adminBeraféty oSUB FhaN G8iriNBRSG e C@Bﬁﬁltk'el%rbah @Q;?ﬁo@tt cﬁﬁuc@tl outcome results

particul ar di sease state (for exanple presence
from eéﬁca&vi saios Bdficlpag measire saabclinical hergitito the. subject.

Furthernore, a biomarker can be indicative of a
00501C NANGR nfafk FX R, A
[ ]gor relates w t eﬁ&i tﬁeﬁus@& t‘ﬁ&%%r%lﬁ?%‘évrﬁlég Sl dﬁc%far&% s lo4&gpond to
a partlallan/\uhttiaptthE Bismerkeishiahiatsy befus¢de rHbERRB AR pRo@eisRih and
" %&e{g Once . a pr opo ed. bi gmar ker has been
featm%ﬂe. B4y measwing Iseclugerrioys disaisn pawmetese siswiltangoskly, thereby
increafth @ 8RMeBe@fordic3@aSetd M d

t r%at msn% : 0f ore e Sgglgb é(irﬂn'l"g%s@% arﬁ%@dﬁ ?xlefs%lk% identify the
right dgygofoe g right duth.lg:ttatélatrmbhtlmer admi ni stration reginmes).

In evaluating potential drug therapies, a biomarker

may tef anaurlen oi nt suc
10051172 ERGHAEE R0 ] 1 BRE} o Mt fense. dRBiER e gppeiton
refers @lthecanfirmatibh ofasckecy mﬁﬂo@ﬁbl&?ﬂ@/ ﬂlcﬂéffe@ﬁ‘{/erfé@ﬁ@fedibﬂngﬂkem
detectmg%S/d%?OQl PCT/ USZOO?/ 082732

1sease, disorder or condition. The major challenge for biomarker validation is
the high level of variability of biomarker levels across the human population and the

considerable molecular heterogeneity of specific diseases, even from a single tissue. Asa



13 to inproved health, the biomarker serves as a
"surrogate endpoint” for evaluating clinical benefit.
wao@8ma708s used herein, the term "assay el enenPCT/U81087/882732

to any of a nunber of diffaeent elenments for use in
an array of the invention. Exenplary assay el enents
i nclude, but are not Ilimted to, capture el emrents and
control elenments. 100561 The term "capture el ement”

newly disteyased biomanksr swiltbethe ransitien &bmethe cesbarold settngtot the glinical

KT ST T TG R

task otiBMbik@r PAlRfaBbM sl FvaBEBEH 6f regdatdheelin@foy PR YRR, and
monocl onal , or chinmeric), antibody fragnents,

specifigatians éenplyisal yalidhioms Hoaveve dttyultlmgmoahlaumgal wilidgiian of the
blomatgé)%g &F\ld%;},fglggxgil g%%? %%%%%QJF r%élsg?re nl B cantdlltpo(%lgI(@lndgg/a"il VallCﬁtlonj’ Upon
technidal agdreliiisal cEﬂﬁxﬁuﬂﬁtﬂobp@yayfsnﬁ@ﬂﬁﬁg $he Brombrk:2a@mhdveddystematically
% Fab' antibody fragnents, single-chain Fv
towar({%@%&ﬁr Atd> Bagductblg sl tro pptbf@ayattfph%hrﬁ@al HEBPTS,
implerR&Hh @R it ARbo RN gerféjr ﬁ&ml%@'%ﬁ% %ﬂsﬁ&? The Hﬁf?&a‘f' I%I’lables
| mmunogens, | NTUNO ragnent s, binding domain
can subsstja¢ntiydre, analymed @il deifion lioo@tieas, appleatibres, ald dtriical utlllty.
avi di ns, streptavidins; substrates, enzynes, abzynes,
Definifi8; Iactors receptors, receptor fragments, receptor
Bunlts receptor subunit fragnents, |igands,
inh|b|tors hor nones, binding sites, |ectins,
[0052]pol yblsdsi dd:iﬁnedsothemapd lal @echdRAPdndScicAnflc terms _used herein have the

ollgonucleotldes Useful capture elenments w
same RN SOMMA% Herasgoed et %dlﬁaryaﬁkﬂb@dm aré tq whightthis

invent BBk Es. RHARASS TGRS Bl FAATRIR o TRLBSHLER hpa!

descrlbekidleteem mar' isounsed on thezmztdmbe oelestirgdf'th¢ iveritsort, hedpref@ftd ikthods
element that functions as a control, either a

and maferials pre oRoIfse@edt hat shoul d not bi nd any analyte or a
positive control that will bind a non-target anal yte.

[0053]100561usEhen thed §Becﬁ1@§‘t‘id@nd®1@£ﬁféﬁde& QhiglsSthe QiR F&RG”,
that is used to provide information on the function

“an”, apfl “thee uaémpluﬂabrefmm uglebs thel pwgegméaarlmd@ctatys othhevise. Thus,

for exagplrsfiong i DETRehaf GBI MG ors® BFide i Sgps of the

type d@&SS6M HePSg &Hich RNObdcbfe ABH 6O 'fho%é‘ pERHRs JREIRLIGH FIRGrt upon
control s useful herein include at | east one negative

reading gyt diggloguse arshia l@Fthbackgr ound si gnal, at | east one
negative control to nonitor assay specificity, at
[0054]! ©aSiheQRE) ARSIhIKEE I‘E:félrﬂér ng%{xlgété:ncg QBdd é%l an 1 BB of fogic
one positive control nitor assay or mance.
state. Pp8A @@m&erkﬁffbwmﬁlﬂis&ﬁae?@rﬁosemte[cﬁ% Qﬂdlc'ﬁlm atpartioular disease
erformance" . refers

e R BB o SR oL LS. b hor, o

biomarlkialn@ﬂngﬂ ihdiE &HRUfIaQRatle ih RYpREIAPSAYat@Ba potdiR HERE8de1h@s with
provi de
the risk or progression of a disease, or with the susceptibility of the disease to a given

treatment. Once a proposed biomarker has been validated, it can be used to diagnose disease
risk, presence of disease in an individual, or to tailor treatments for the disease in an
individual (e.g., choices of drug treatment or administration regimes). In evaluating potential
drug therapies, a biomarker may be used as a surrogate for a natural endpoint such as survival

or irreversible morbidity. If a treatment alters the biomarker, which has a direct connection



i nformati on on the accuracy of the assay result. In
one enbodi nent the positive control to nonitor assay
wW@ersosTeance conpri ses one binding partner of BCT/US2007/082732
conpl enentary bi ndi ng pair 13 where the other binding
partner is a sanple conponent or an assay reagent. The
assay performance control is preferably selected from
arget analyte, a binding partner corresponding to
to ’ml%{H&e Badihy (§e biomprkerserves ay §esurragale padpaint forgvaluating clinical
benefRf €sent in the sanple, a binding partner
corresponding to and able to bind an assay reagent,
and a colourimetric enzyne |abel, or any conbi nation
[00556f ady usebhaeinmbe eerhhesenfelenfintexwdsrP keardf ofa Minfstr B9 different
eknmﬁﬁgtner correay Fqﬁ to and able to bind a non-target
PUEYE P RRATR P thsdnysnEeRnExgpp! PRESsayapnents sckyde, but are not
limite@R$,icap@rdlembRAd Ynd E@{tro\%ﬂelnemsnd an i mmunogl obul i n
present in a serumsanple, therefore confirmng a
sanp]l e has been added. An exanple of a binding partner
[0056¢ or r B¢ tsrai’ ﬁg‘)tw@ edgrderdbieders ¢o Himotkcale th&sayble eabiedito b sarget

n i;bod secon
analy@ E?%B egg ?ultc:ﬁg%(\rq {]erggr\ga n}cgldlﬁrpa%tgxgg RIAs! @gégen% bipling
proteias bixidiigd ;E}Xble&ﬁ adgatit, 2h8b&Bés (paRRlovhE nfRbEIBREY or d%‘rﬁ&mr
npl e of a_binding partner correspondlng to and

antlb()@as?ﬁgmménantl&g%be% aifp, 21n§b@d>b1|1ght|Ch§m%1tselglca¢haubmﬂr)bodles
t e co

sl frtbloctloty 161 KERLENAL 1B 0388, RANL O3Sy

fragmemgrﬁwmtlbb«by fmgmems Faats gyarsipedy fragmbins, Fadf efittoold9 fl@ments,

seI related to at |east one

smglebohﬁ f)‘p S@HEE cgrf Y plétmqugpyingg q!mpzﬁ@s [gatigens, antigenic
deternBh@HE Rbithpes! RS Sid¥m Ao

|nforng%|%ﬁ %@ t he spggﬁﬁ?i??ﬁmg tﬁglcongfg%8$?dmnmnsa
metal fsinpdinregpl idrhteateconterdk, bistim ameiat StV@tamdhhf Glbdthads, érzymes,

t. expected to generate a detectable result duri n

b ol 05 Sk oS ERPR ARG SSSARSY SUDYTHS e sy
fragma’rw Aigahdy irdiiicge RoHRSRE BifRding L& ﬁ:§§1§’sy @H%ﬁhﬁﬂeé:'ct)ﬁ(plmg

control would conprise an an%lbod tha Shoul d not

domaipy. yad gHgomsteogdes- iUrsefin éaptmrqﬁréentsawﬂbmrmpm tp,anil e ahle to

£0 ete
bind a& éedélﬂfﬁ(r: tt %ﬁ%ﬁ yiey srrugﬁqg qéc/f o%cﬁe}sg QP gw egH fes Mggerpé?sent ina
smnmshﬂuhdﬁamt bi nd any anti body in the sanple. 100611 The

tern1"fiduciary narker" refers to a col oured marker or
at will be detectable on the nenbrane,

[0057]. 205 BIAL, airdl
pr ef €FELYy/ ?Fﬁl"@sﬁg%tf vapiyre lemenierafers imacatare algraent that
functichS 98Y cBfitrolPEIRE S SESMive Lok
warkef ag%glt her ef %gg’ggtgﬁtﬁﬁgg&ﬁgggﬁ F%gﬁ%QW§¥QP¥apomnve
controf {haiewill bind anentargetiavplypor ous nenbrane refers to a
menbrane with protein binding characteristics and a

narr t.ni bution. nent t.he
o0ss et AN < P S LA e B SR A
mforma&asl’omafhe foRytiod &f eetsky, fdtexempRYMEng éﬂ’%lfféﬁtyf ﬁ@g@\@ 8f non-

wka%inenbrane bound conponents by controlling t
specifig paggrnd bitiag ghe dagscomditbrdingcrond-wacipoiyoasd thembrfanwce of

assay rt:%enfésa%d' l[;ﬁ- (ﬁé?@ctloﬂr SEN! ILrnf'é?rnEil ?rﬂ Oog ng;peglll f%‘ebed? fr&g,lde at least one

rocel ose, nyfon, yV|ny
negativggiopegl termoniok V&Ik)grc&mé 51g?)19] yelehe bael hégmee c6@kd1wd aRBitor assay
fﬁ%ﬁ AL m xed .cel | ul ose esters and car bonat e.
SpeciICIty; at'ledst one positive colourimetric control, and at eas one positive control to

monitor assay performance.



[00631 The term "negative control" refers to an
el ement conprising print buffer or an unrel ated
wWQr@BMsT9t 0 whi ch no conpl enentary bi ndi ng par PEEUS2087/082732
intended to be present in tihe assay. Any detectable
signal fromthe negative control can be used to
determ ne the background threshold of the assay and
curacy of any positive results. one

he

10059 1o o St tcl’?étrﬂ]etﬁé’t‘(?r\}t@r BBAY p@]fom@nﬁ%’rr@feé& topacatgrens Hept forms
one p§1‘t @ @'coﬂnﬁleﬁ{eh&b Bkl 1nte;ragﬁm|? B rpé'éfszg? nd 1§ iffended t rovide

solution used to carry and print &% ure ererent
mforraatebncmhtﬂm otcusdaynehesassayt @silhe In mm’rdimlaﬁﬁm&ﬁtdhéfp(ysmve control to

n}%r i se buf fered saline, gI ycerol and a surfactant,

mon‘ﬁSF A1y BHifYF JIENCHHYEEEH gpebiading partasitof @ rempiamenfEy rbnztmg pair,
wherel the ot‘-HePB}ﬂdﬂ% p%?tlnlsllt 1s %r%alln le oh&ht'o EQH g?sag O e SR &G é;ay

protein biding to e surface a ﬁreferagf
perforgannge P@@@lskpmfmmhlk Selv:xa@dafrnm a thiget zrralﬁe;raunndlhb pantiner

or oth S dextran or

cone%ﬁb@lﬁ% [9(%5 ?Jx{r({e bmd a?nog %arget%?lg ettﬁgtf%l be %FWE%E? §,aq11ﬂe a
bindirgg [soinat CMSpéncﬁrhg)ﬁ)FHmataelehbfbflﬁf BhsSA re n@%ﬂd@ colourimetric

sugg ctant such as Tween 20. [00641 e term
Cnzyme, t PRAYCOMDIRAtRBOFf PRY Banerrapre thereefs th ¢ramgileiof zebledmg
o SoBERRHTS 950 SOV S0 RN b DR GHh in
sampls ubst ami-ky antlﬂ)Gﬂ)ﬁﬂﬂit WhEblh& AMimPuhoElohdin Hesend Bth &RRisAmple,

efer to the p enment of the assay el enents
theref{) HPlnﬁﬁcFa@Qlﬁa\mSé?e@} ¥sdt é)n AP [eeo T Retiding partner

corre Uﬁd A€ & antl 4ok Bbidd LA

s% he ln%nb? ane andlthe eyngﬁ %p %]rtlg%a%ﬁ%@ thQP&Hﬁ?Hda

Seconéﬁlrﬁ mpugogiobdlirt that iy esa’cbtnmrmes thbyissagvaﬂcﬁ as b@tmylated anti- target
non-coyval ent |nterﬁlct| on. Che of skill in the art wll

analyly SHURIHY, MU KPS @S 2 Ginding ReEingpCosssegnditetoemdgblsrio bind an
FABeATRIRbRMGY laRG! [
assayt egeh A Ay gv\féﬁ aﬂﬁﬁod%f t'gﬁ‘tta\?{‘l%n&%?% tzﬂgg}g spe?(%ﬁ?e{%e conjugate that
I8 use‘#)melsfemSS&mssayatl on, the term"printing" can be used
to include any of t he rret hods for placing the assay
[0060]e| emfﬂ‘é %gg 28(?{{1901 ?@%51 Or, aé?aéﬁ sll?e%{g' 81 irgte%r g)s a(nréc-?rgprllt?hat is closely

relatecbtomidﬂst onedendigg pmndﬁ of wd&nﬁﬂéﬁleﬁﬁfﬁp&ﬁdﬁlg%wtﬂ?@s@nﬂ il the assay
ed and/ or _derived from bi ol g&l cal

and is élﬁgqc’egﬁ%mvgﬂe igfumaton afsthgepecifigity it ¢qmg)1@fgwtalefsbmdmg This
contro( & zgnegat?\\/@&ﬁl)croy\ma{:ﬁ ndf IFQEEQH %‘pr{eﬁitté) a d%g%nt @é iresil ttcﬁmng normal

bi ol ogi cal or envi ronng
assay gr@n@slsmg Fonetangde. tinas entlbﬂdiyamfay: dorf anaiptadetédlionBdhe assay

S emt—%n L{ S%U%mans dones nimal s, as well as feral
P Y ST BUPRE? 38 FnideadyIB3ioh oy Id @y hind ang aptigesdn she
sampl& UAheIﬂstldnB(lj‘)g Uh ah 8StigcR @&y i ﬁlhboém{oﬁ Ndie a sgg Egéc?ﬁcny control
etc fluids such as uring,
Wouldfce@arlsw @rérgen ghat khouhd pesl bendaaawomm@pdmrthb smnﬂen al
fluid (CSF), senen, sputum and sallva as well as

[0061jSO! I Fhel b .rgln%gf(e%akeif? S sof?lg g gcl qunseggla?wﬂl always

(such as ce
be detewhmimmt tlxarmemnﬂsraﬁdj @ref&@b]@tlﬁéspéeﬂl\PeSofah@p&EHrhidﬁ&doﬁflé &dsay or
gtlonfrom sfgé;‘ fixed cells such as cells
procestifig afithegrerpirans Clag\ gager s efosT aschidnied apsitive control.

anal ysis), tissue (such as biopsy material), cell

[0062]eXf:i raetternt “BRMGHRSI RGhbraflte AYCIE SeRblde (&gth%rote%nding

characteristics and a narrow pore-size distribution. In one embodiment the porosity of the



RNA) isolated froma cell and/or tissue, and the |iKke.
Al'so included are materials obtained from food
w@e@dne1o81 and food ingredients such as dairy iPENFS2007/082732

veget abl es, neat, neat by- 1products, and waste.

"Envi ronnment al sanpl es" include environnental materia

such as surface matter, soil, water, and industria

materials, as well as naterial obtained fromfood and
membrgap maypietscassi thy expeseredmeneiycagepsarigh tembeangiboreheomponents

I sposabl.e n S

by congrngﬁlg.stﬁe h?w r?ﬁgghr&ugl? ﬁlgln(‘i;earﬁbrgl%le}xr_pl\rflécr?%orguscnélemgratnIesstéo[rJ élse in the
presen@iireMionf douhptise itaicoR@ odd, aplod, pdTWIH?idené aluedide ol yeater,

t he upper reaplratory tissues (such as nasopharyngea
polystyggah polysthsephans: rgdapseaaspiateanexedredlolose esterg@ad pelxaarbonate.

and oropharyngeal swab), fromthe |ower respiratory
[0063]2;;?[;}1%?8&]% uﬁ?%J?\‘?’ef Pc{n(t)r%?hxle%r?{o \f%rﬁeﬂt gforrn%%Peg Il%amt buf; er or an
unrela@t @edteinrto Iwkq,lctmqownq)lanudatyemcaﬂgipirtr&s ueinfenaed @Ime p)é@ﬁﬂm the

such as, Wthoyt limtation, |ung, heart splee

assay. |/Apedctepls HEnl e e neRe ciogtial g b el londrisine the

back gr@¥ A &S0 RN & thé J@sé’}%rﬁp{hb ‘é@ourﬁ:@d)f ahe phQtivd Rsh&. In one
construed as limting the sanple types applicable to

embodnrhentnhfesmtlve tonieshtd mnitdr@Rekrodivksige m ﬁramfouﬂotdyTheamnt

< e M o R e I R R
membifa@E afX AP l8mpHbd Bl fRer&hailife AN e Ah8 9 surfEdihiTe Ilﬁﬂeferably a
bi functional and hunani zed anti bodi es, as we

polysoghits gafenheichgs flivggrept She bleekiapFolutipi s Useshtavatugeaiony
[

specifi? E)? SR 'H b';(gggfg fg@ glgf/éﬁlﬁﬁaélge@rﬂg% nrpq :E‘r'éfepacotclj}ﬁgorgﬁr]lﬁg Sﬁlm ﬁlﬂk casein,
bovmersetmnr‘a]bnamm g¢lanins am fih, pigt af oidels; sp‘eom:s elcanpl e anlyymxture of any

screenln conblnatorlal libraries consisting
two oryngre Sredt iy {ratin i heolutinn ofphpspiiate hutiered S@Hafp ?\%d a guyfastant

h aI , Science 246:1275-1281, 1989, which is

Sue a$ﬁ§§?€%ﬁated herein by reference). These and ot her

nmet hods of naking, for exanple, chineric, humani zed,
[0064]CDR- "@w&émﬂposﬁiw&g:bburin’reaﬁmconanﬁ dsiusedhbdreimrafers to an enzyme or

enzym Gty s s 2 dpS 3l ERA WeoneitonioRGR, ghegénzyime Substate.
341: 544-546, 1989; Harlow and Lane, Antibodies: A

[0065]] aborhatieriy “prafisgl af GeldtheRR iofiés B PlackRBR FRY ¥ssay elements
Press, 1999 Hlyard et al., Protein Engineering: A

(contrq} japg eansule eéﬁ:mﬁma@n the membrase surfeg2yvith Bo mitbeicin, adapter molecule

betwe%ééfﬁ% zﬁ{%gal ??ﬁrélg erilté g’lr Srgpé/(%}%?s‘gay R giﬁéﬁﬁ%&ﬂ/ to't fle Membrane

by covnlefltemremet)ovalleﬂt WCratios/ Ond 09dkiPGT th%&%W@&%?&% thdt fmethods of
| dition, nodified or derlvatlzed anti bodi es,
P acmf-’aﬁi%%‘ﬁmsvﬁ AT FEREHER T W TN BOBPBaE & gifr tegbniques known
in the £€ Wér%%i)sé@@ﬁ t}i@bh:‘é&ﬁ rasplwaﬁsmthm%f“bﬁg& ,€ hhb@ %&ﬁm include
can be useful for the present nethods. such
any of thegpethods fog phimmgFtbe fssagefements oh thenmembiapody t hat
retain specific binding act|V|ty are included within
t he Jd « 81 The t
[0066],, sec]g% %r?“y a%?P% 3&1 %18}(33 s useﬁ CTCIn dre d‘ﬁef quae%bfqadest
sense tbiimudude dn&rcgﬁiposﬁﬁﬁlbat B; odidnddnald/or e 0dY fa@atbesiopiciitor
ei ther an adaptor nol ecul e such as biotin or an enzyne
environmental source, as well as sampling devices (e.g., swabs) which are brought into
contact with biological or environmental samples. “Biological samples” include those

obtained from an animal (including humans, domestic animals, as well as feral or wild



| abel such as horseradi sh peroxi dase (HRP).
Ant i body- adapt or conjugates are processed to give a
W@ewsosmbl e result by contacting the anti body- BARPEZN07/082732
conjugate with an adaptor-damzyne conjugate and then
the enzyne substrate; for exanple, antibody-biotin
conjugates will bind streptavidin-HRP conjugates.
._Antibody-enzynme | abel conjugates include antibody-HRP
animalg) spefyas wigulaigsebesy, fishe lsgampiphapdanssictss), bedyiflwdssisdads urine,
a 1 T er.m. 'Lbi
bloode DAY TeRl 1yt E6 AR Blfeiq KU PO F BRI e, sputum,
and sliviegs weldmssdlidatssuct Biologib€cumpks GO Mdudean@lE¥udthatceil $ines,

rel atively stahl e under physiol ogic conditions. The
cells isglafigfiom issye Xgﬁﬁﬁeé apre tﬁm@?léted,ceb\haraﬁpltgr@ﬁ afpmigolagon from
e B R e B o BeRAGLER h o {ERLA SR Ta e ahdlysio
tissuegpitchise dyopsmmayeriag), télbextant, tiger-chirad] a9 Mo feidfd.g., DRA and
RNAa'blle t 3 bi nd Lo (f/he. varioys antigens carrying the '

kipp s drom speltpnd/er tsuriang thedikendlsadrdydesee piptcaials qpnined
from @bliipRbdultsaR iARAG i :
o o e oh R i BARAR, Wt DB, i gt by
produgisnndawastd. s Ealysarméntsl shérpesMinchgierverabiryeradl haasdl such as
surfacgglgalf%zrig's f)i’c wl]jzlg)t_gllz |a€}/(li g{"d%?tgilgL%at.%ﬁglgfﬁassv&el gs%gétgr]ﬁqu#a%e%(f%m food
and ddif}- rOcdvbiag ih@@menf fiardoRs eGNphPR7 BkpdabRESET A sposable
: above, one aspect of the invention relates to a
items.rfp Opg gEPadignen biglegicabyamide sctdelgtissuplandar ifluyd ¢hitaieed from a

- ) - - g. iomarkers) in a

APkt MBS 5l SR,

nasopbaopmgdab epirate, hasapharomeacapthy higd @t!o@lmpﬁgeanﬁwﬂ)), from the lower
of contr el.enents Brl nted on the nenbrane

.plurality |
resplrgtalljyftgéléffs (tSlH:él a5y r@r@ﬁg{lardﬁs@gg,&&c ¢ad asparaggywiaural tap, sputum), blood,
lasm&. QR @S RESH Ak, iR e R | t &K i
p_ S.man al yte. \Wen %ﬁnaﬁgég%%@jggggmﬁnﬁgr%nu@gﬁ ?%’ymg*om
limitageyhyng, hedresplaers livag buade kignegt ardemis¢nabglands. dtedeasxyimples are

- ker, ii),at |east gne .negative control to nonitor

‘”“S”%g{?k%%doadﬁ82“5'10&&6?@“068@65@/1 496 $PL'F 1153 007 9B IE7g She present

inventldh.i11) at | east one negative control to nonitor assay
specificity, 1iv) at |least one positive colourinetric

control, v) at |east one positive control to nonitor
10067}, 5 s alhederm ophiody” oy ussh heresnive ndes mture e pexviting 400ddits as

11 ad Réh-5h0i 1S ndent,_on thre no

el R R R et s P apibodics

chimepartolinttyonabme] intoanigidrantiBbiesabs Well ¥s OftideRSiNBAD ARGt

th t []bjilize cronol ecul es, in particular proteins is
€reo ;T.[%

dlongetyrplly pperpingratibedigbeandy qongtrusitd whinshwdid phase

peptid% Safthdsty, EdEvaseaYced ’F@,%qnﬁl?%’r g?rﬁgép{))ﬁtoﬁé?dlir’g?}e ex%renple, by

bal anced with the avai r
screenn@ggeyinatqrial ébrarigh osestisy, of waridblolokiy ghainnarspeeiabiedight chains

e L LECH L1890 06 BETDR0E, SI Shbi e o retrenc)
These amhithan@etays Slahaling, T6r dxatpRX RRSWLR, hidEhized, CDR-grafted, single
chain, and bifunctional antibodies are well known (Winter and Harris, Immunol. Today
14:243-246, 1993; Ward et al., Nature 341 :544-546, 1989; Harlow and Lane, Antibodies: A
laboratory manual (Cold Spring Harbor Laboratory Press, 1999); Hilyard et al., Protein
Engineering: A practical approach (IRL Press 1992); Borrabeck, Antibody Engineering,

2d ed. (Oxford University Press 1995); each of which is incorporated herein by reference). In



of reagents wi th nmenbrane bound conponents by
controlling their flow rate through the nenbrane.
WORM8961091 por osi ty must be bal anced with the degr/&s2007/082732

array spot spreading during array manufacture, which

can result in decreased signal intensity or cross

contam nati on between adjacent spots. The strength of

the nenbrane is inportant for the nmanufacture and
additiopyendifigd onderivitized aigibiodiss, ok anfigkn bindige fisgmerisiof anighpdies, such

re.available wt di.f£feri har act eri sti.CSs
os peeig IV AV Hvidl mit e Db RO R Sl S Ehmp rearnt
method¥) Ad@ich! EaBIIR(SBNES and Fafrag@say of hDidjod) thapk@hiarspedfic

enbodi nments, m croporous nenbranes for use in the
binding resetytare incluelnd mothircthapeiisiompf aroaeibody.ose, nyl on

pol yvi nyl i dene difluoride, polyester, polystyrene,

pol yet her sul f on cellyl.,pse acetate, mxe l yl gse
10068109, A SRR Ssb ey Sinat R Eed A D EEhuTPhing rdfe:
analytSMhhass 66jLsH @ RitReRhR A alBMoNAYRCUIBSHEH AsiSiM or an enzyme
bi nding capacities for diagnostic inmmunoassays, the

label setiagsdrorserddsthi pesoxadass (IR Pirefrboiiaskysadanipr benjuggies dre asicessed to

: re. | I I f . s
sive o D30 D0y LRl R YRR Bl BPEHLARY Sl ppror-enryme
conjugaenind aln ths eptyafeasubttate; feneaaipley aatibaigtablirecdrugates will bind
bottom ess. mcrotiter plate. Accordingly, the .
streptayhiyFRAecnigatss. Antibeiyacnzns 1ahed Poniugalfs iisledoartinedy-HRP
conjugtiEs: Pie bR, ARRALAL KGR S e B o
wel I's. Moreover, different assays can be conducted in
[0069]s epaihatternwehihds speeidiaalty”’rg “speaificdrindiug hetivety” of thedfkaymeans that
reagents. [00751 pture. el e ts ecific for .
two mIEEES loffha CW’@?WE% S b dh Shgtieldek candfions. The
term isHISRIpEcH e (ARl Yh Bntiddndbi i i dei i
~ conpl enent ary biﬁ%fng oﬁ&podﬁﬁﬁ%h&m% 20 8?5%$gg§pgﬁmmn
epitopR@TichSs garied 3 23RmMbEY opartigeny. sn whehicasshe anfibddytoaerying the
. choi.ce of capture .el nt et er.m ned by the.anal yt.es
antigerf B Qe RUNO e SRy BRuAONGPY et e fRe Ebifbs
Specif@Mindifeis| cﬁﬁﬁbteﬂfzecﬁl%eﬁ high Giffinity’ QAU 16800 hfdetdiEcapasisay -
100761 In one enbodi nent the target analyte is
Typicadlg| the badlify i woasigured gievificaviphaheaffinity cagnmnts abwut 1 x 10-6 M,
eptide, a polypgptide, a pol ypeptide fragnment, an
generafinef lsedypboutr xahd i/ Dbdysualiy atdershabouah xalfk§ Mbdyd pamiditlagy at least
domaign, —an anth%en, an antigen fragnent, an antigenic
ﬁm”tbéﬂ@rn$%%h{§19n djiordsse, a hapten, an i nmunogen, an
i mmunogen fragnent, a netal ion, a netal ion-coated
Array'D¥sgqul e, biotin, avidin, streptavidin, an inhibitor,
a co-factor, a substrate, an enzyne, a receptor, a
receptor fragment, a receptor subunit, a receptor
[0070]s ubu¥si des¢nibegrabare, oae ajpeglarifdhe mveriwpebtesito gandroparous

recept oni st.,..a, recept t agoni.st, ,a si.gnal.l
membrafly K PlecM 8 bRAIY (1rg TaneD of Ko S g (4 o pREEE i 2
sampld thrgn@nbran@c@nhpidine d@tHr thatcogipebdatii@st &e JapAgEeBmentand a
.transcription factor, a transcription factor fragnent,
pluralityp ichﬁr@ietled?qntsapr%%g%g@ﬁgqmla{épe sipface, the at least one Capture

element corresponding to and being able to bind a target analyte. When optionally included,
the plurality of control elements include
1) at least one fiduciary marker,

1) at least one negative control to monitor background signal,



ol i gosacchari de, a pol ysaccharide, a glycoprotein, a
lipid, a cell, a cell-surface protein, a cell- surface
wo 2@s@e70a1 cel | - surface carbohydrate, a cell - suP€EEE82007/082732

gl ycoprotein, a cell extraas, a virus, a virus coat
protein, a hornone, a serumprotein, a mlk protein,
an ol i gonucl eotide, a macronol ecule, a drug of abuse,

... or any conbi nation of any two or nore thereof. 100771

i) Iﬁt5ﬁ8‘éﬁﬁ@&ﬁﬁ@ﬁPnVWéo@aﬁm@f@BEYSmeﬁkﬂvs sel ected from

iv) 2 PTALEI oSt & lghrnmetfrit' AgpRGL. @ binding protein, a

bi ndi ng p otei n fragnen an anti body, an anti body

v) f rmabpastnne poanve\ndmttm) dymbemsﬁiyapeﬂforrﬂﬁho@r&r aRPEYMbindfidn thereof,
chaln a single chain antlbody, a single-domain
a Fab anti bod ragment,

[00712 g.% )f/i ﬁ( a VHH fgr exa
£ 5poise gimem Eﬁﬁlﬁﬁs[ pg qpf,on Hies mwmmé@ﬁ@ﬁlparaqenstlcs
protelﬁ(lﬂﬁﬂl)@ cakit, gﬁ)‘osﬁt&a&m‘:ﬁ@& %tﬁ g‘g@ a?l‘?@; bibtﬂg}‘negr{b?mo 1m81>9b1112e

singl e-chain (scFv) an n ant
macrq;pq{gcmﬁg; dbmlcpularanotamsugenmahzrs thmmegﬁmma sdeiceniheanlid phase

used i ?Qhee %sgri])? pl—eIC)w%YeﬁgtIR HB%L{%W%%@ &ﬂth thgqurﬁgglé]py of appropriate

reagent®(v=eC dﬂb@«érﬂ)%ﬁﬂbkil@ng #dr0§geBificaiiefhicRonsSdd tﬁ@%ﬂﬂ#b& Smilarly, in
g}?strateF an enzynme, an abzyne, a co-factor,
a flow- n lgurlag@xéﬁ]{emorqsrta@ﬁﬂnatmerabm@@mpy detesuive mhui expasure time

ot SR RN ok RO L e O, L B Rt
memba;a_ru:p |Hovegevedn rmr(mty aust be bgaived Wedithel@egred oParfed EBbPréaAthg

d d%‘ﬂ%‘ﬁp re thereof. 100781 In anot her
“““%?P&Y Cturteh%( L8P &?ﬁ%ﬂ%ﬁ%ﬁrw%fﬁlﬁ@al DRSO cross

contaihHAR6H B&wRBL hd)Qh¥it spd BRI ﬂeﬂé%?%ﬁ%%%agf important for the

anti body-ligand interactio
manufagipraq B@i ;awnt@slzm 2f a2ovitQ0ZRIilide rangaof hembedmo dic®atlable with
ur.e el rrents conprjse anti bodies or

t
ditter b SnG LG Er HBIRRS § T PRbbine fabtcioner fependivgroates

mqun&uaha@emamﬁa@re specific for different antigens or
i gands that may be present in a sanple. 100801 In
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[0075] Capture elements specific for a target analyte are used to detect the presence or

absence of the analyte in a sample. A wide range of complementary binding or coupling



Active, PAI-1 Total, PAPP-A, P1GF (Placental Growth
Factor), Prolactin, RANK, RANKL, Resistin, Tissue
woawsos70and TRAIL; Cell Adhesi on Ml ecul es suchCEES2007/082732

E- Cadherin, E- Selectin, 1@M 1, L-Selectin,
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| L-12p40, |L-12p70, IL-13, IL-15, IL-16, IL-17,
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determypapt. @n EDNRPS. § hapfpp-aDg MAHIMORAP A1 3NMHAAZNTAERGbNgtal ion, a
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[0078] 51 g anetheremhodiment, the complementary binding partners comprise antibody-

antigen interactions or antibody-ligand interactions.



epi nephrine, norepinephrine, histam ne, serotonin;
prost agl andi ns, such as PGF2a, PCE, thronboxanes and
wo@e@seytl i ns, or any conbi nation of any two PCT/KB82087/082732

t hereof. [00861 I n anot her 2enbodi nent the target
analyte is an allergen. Exenplary allergens include,
but are not limted to, indoor allergens such as
X}tes, Tyr. put, Lep. dest. or mayrei, Fells, Bos,

[0079) pu ﬁ‘éOth‘F"eermbOéiifflent th@ﬁaptw@telemmmay mmgra@tewubmes or

i tex
raenfhbhr b FRaRE IbobitTed on ERonarS BBl Bhgelinfor different
antigd?aror éibardsahamehyj bedireRas in s QppRsent ati ve al l ergens from
cats, dogs, nDuse rat pi g, a sheep, chicken, rabbit,
ter a rse a f ood aIIergens such as
j008ef o1§ ancihr o %’ﬁ% CaghEs Y SRTEPFSCERtiZgs s Mgands
and tli ds&fygaNRs vEaLIEH d&%ctl;tﬁfof% MBS BntitRdNle 1l e
l'iver menbrane antlgensbessDNAlantlgens gqﬁqgﬁﬁﬁégﬁgamph
in or on skeleton nuscle cells, and any conbi nati on of
(0081}, {mBirther erabedimenisy the Faptyio cROOBILOBAV 8Amprise of a receptor or a

3 871 In anot her enbodi nment,
smnmﬁQEEQ§;%greQ§§7 urepg”%%?gmgke arranged to detect one
or nore (i.e., a panel) target analytes (i.e.,

[0082b| onar &ef apbddivatntwidiagkdoendindiicakboife@vithantihGHids disease,
n conditions or diseases. Such tests could consi st

a“ergﬁf‘{‘rs}ﬁ% BBIRHN ARG Biscase, anFBan@ﬁ%‘lse‘:«; canges g grajftyersais hestidisease.
dependi ng upon | ocal requirenents. Table 1: Human

[0083Condjf é&na/n%o%i%ﬁ&ﬁ tlﬁ’@{dﬁgé arla{‘yt@%ée%%fed%ﬁﬁﬂ?eel s?‘é&%&‘?élﬁg

or epi dem ol ogi cal Human immunodeficiency Vi rus
angiogqaeNy factorppiyd, as Agtgud]iRgs: basia @B EGP| HGH) &IGRQPDGF-BB, TIMP-1,

atitis V|rus Hepatitis C
AR by B SR B R s
(Ampmaégumdympol\A(qomstlﬂd)OJr@ Fé&%&%m §CD§6kfﬁPRSF8 CD4OL, CRP

onor rhoeae, Pl asnodi um a arum Upper respiratd
(C- re@\%lvf'aproremm)egfhﬁa?n§aﬂd€m@mogg@ Fn@nmmgwimwumﬁm Leptin, LIF,

R LT e ——

Acnvesymyltmhl VAPRsA, KIBB\(Plac&italubroty tPFE @B OrRetin, B NKES RANKL,
at Or)é nf ect ions Str ept ococcus neunoni ae,

Res‘“l—?aﬁ??ﬁb%? 1 s AR b el Adbgeiep Maderalgssacineni-4adherin, E-
SelectfaM @RNAi %@@EH{W rp ectinRLACAM ) CALE, rl{‘l?elg:sﬁi:}bgs[ ENA78,

C reactive prot€in, procalcitonin,

EotaXIpaE‘bt@ngFQ [Faxnebs- Ba(ﬁma,e@R@,y, BoCge(d@L- 16ammoboiracs 8 TAC,
er V|raI di sease testing

LympRgiy M0 Mt h MEF M T THE aikaowla e Mbt-ap. Mip-
18, Mi@ntd, QEIPs3p, aMpi-4 HERRE, IBIFA, \BA PG, RRNTEBRHICI § S5 RC:

Cytokines such as GM-CSF, G-CSF, IFNa, IFNy, IL-10, IL-1B, IL-1ra, IL-2, IL-3, IL-4, IL-
5,ILr6,ILf7,ILf8,ILf9,IL-IO,IL-ll,IL—12p40,IL-12p70,IL-13,IL-15,IL-16,IL-17,IL-18
and TNFa; Cytokine receptors such as IL-2R, IL-2Ry, IL-6R, TNF-RI and TNF-RII; Growth
Factors such as, EGF, HGH, TGFa and TGF; Immunoglobulins such as IgA, IgD, IgE, IgG
and IgM; Matrix Metalloproteinases such as MMP-1, MMP-2, MMP-3, MMP-7, MMP-8,
MMP-9, MMP-10 and MMP-13; and Neurotrophic Factors such as B-NGF, BDNF, CNTF

and NT3, or any combination of any two or more thereof,



anti bodi es. Sexually transmtted di sease panel Human
i mmunodeficiency virus (HV)-1, H V2, Treponem
w@adosioaee1 Nei sseria gonorrhoeae, Chlamdia PCT/US2007/082732
trachomatis. Bl ood borne di2zsease panel Pl asnodi um
fal ci parum (mal aria), Trypanosoma cruzi (Chagas
di sease), Brucella spp (Brucellosis), Human
i mrunodeficiency virus (HV)-1, H V2, Hepatitis A
I0084]w r U8 anpidpagmbedimentihe (asget Torrbe lqa@h'mtlgv@im a&mly, genus,
rus rus

specie R0y bs. oML AL Bl ™ BEERUPIY [ eGPl RRGe butare

not llnﬂféﬂ% M Sobadititimaruce i, Buclliud] THep SR, ONd4fidium, Staphylococcus,
(botullsn) Clostrldlun1perfr|ngens Yersini a peStIS

Entero@@qcag,@éyepm@gg@u@ Haenaly thasi ﬁ’se(ldyffl@vﬂé{ G;amleIQWTOE@GE)@BCtCT
Nelsse?gtlelroﬁe 9)% elll\éI Ef'nh%sﬁpg lI? l%gr lgl@écﬁét@hla II:\? stsE)LA ty

anel stra ati'ng hornron
Memngdmxccm Mr)r@cahladlémgem]IGh,roﬂlutbaemrmhﬂgldmaHMﬁella or from a virus
prolactin, testostero ar at

such ag{aff e}Sl]ltél?Sr %{1‘ beglz&fcymlodgﬁ&he Hdisy Iﬁggwétﬁun(}/({e%cwncy virus,
avian ﬁﬂﬁé}?zta@ﬁ?uﬁ‘er@spn%ﬁfr? d§d&"yﬁ51e\§1rus I@ﬁmpf&%s Fzﬁhﬂ‘@enza virus,

met abol i tes, met hadone opi at es, i cyl at’
pestivirysi p‘yrclnemaaffwwusj eendsslEng @msPammxnlﬁmallcmms,maame diistemper

ease testing Brain atrluretlc i de
virus, GRSk T o BaREs Rp O istisFbire, BRBF R Trxatlosoma, or
Plasmdd@lth; danyowadiRBion of a®afwdl @andie@Reedm |, cardiac
Troponln T, H gh- sensitivity C—reactlve pr ot ei n.

Panel for autoi nmune di sease testing Rheunmatoi d

[0085]f act(her @xepiphy farectgnaly s mcluds) bipaee priiRited tagkiedn ghorionic

gonad%@ng ?ct) Y ull-}@mat A dr?sge 0y %q\gé gﬁn ?f%n:a%mcgl?(ggé ﬁor‘?ﬁon%ntﬂ%%ld

stlmulzltlrtgdrwmbﬁ@ prfeto@rm&n, e sipdental Gi¢topph,demtn, ifbAhIRA), aativin A,
nucl ear tlgens gg& WO 2008/ 067091 )
PregnapesT ARG MBI OIS FRliE o P R RSiOr IHEEHBRITBIFe fic beta-1

glycoplr@c&%l §teﬂo§k§%lubl?as &%B&t:{bng}%‘éx&ﬁpceﬁﬁéﬁ gro%gster ¥! Qrfikosterone,

t 1 nmul atlng Hor none growt
aldostetr@s;it tstreiddoenones such as thyroxine, triiodothyronine; thyroid binding globulin

(TBQ); active peptides such as bradykinin, gastrin, angiotensin, thyroid hormone-releasing
hormone, luteinising hormone-releasing hormone; physiologically active amines such as
epinephrine, norepinephrine, histamine, serotonin; prostaglandins, such as PGF2a, PGE,

thromboxanes and prostacyclins, or any combination of any two or more thereof.

[0086] In another embodiment the target analyte is an allergen. Exemplary allergens
include, but are not limited to, indoor allergens such as Mites, Tyr. put, Lep. dest. or .mayrei,
Felis, Bos, Albumine, Pen. cit., Pen. not., Asp. fumigatus, Alt. alt., Malassezia furfur, Latex,
Plodia, Blatella; outdoor allergens such as Betula, Juniperus, Phleum, Parietaria and judicea;
representative allergens from cats, dogs, mouse, rat, pig, a sheep, chicken, rabbit, a hamster, a
horse and pigeon, food allergens such as celery, carrot, peanut, apple, shrimp and fish; venom
allergens such as bee or wasp, auto-allergens such as liver membrane antigens, ssDNA
antigens and antigens in or on skeleton muscle cells, and any combination of any two or more

thereof.
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Blood t081e Plﬁeése pane

Plasmodium falciparum (malaria), Trypanosoma cruzi
(Chagas disease), Brucella spp (Brucellosis), Human
immunodeficiency virus (HIV)-1, HIV2, Hepatitis A
virus, Hepatitis B virus.

ToRCH panel

Toxoplasma gondii, Rubella virus, Cytomegalovirus
and Herpes simplex virus1 and HSV?2.

Biosecurity panel

Bacillus anthracis (anthrax), Clostridium botulinum
(botulism), Clostridium perfringens, Yersinia pestis
(plague), Coxiella burnetii (Q fever), Staphylococcal
enterotoxin B, Vibrio cholerae (Cholera).

Fertility panel

Estradiol, follicle stimulating hormone, human
chorionic gonadotrophin, lutenizing hormone,
progesterone, prolactin, testosterone, parathyroid
hormone.

Drugs of abuse panel

Acetaminophen, Amphetamines, Barbiturates,
Cannabinoids, cocaine metabolites, methadone,
opiates, salicylate and tricyclic anti-depressants.

Panel for cardiovascular disease testing

Brain natriuretic pepetide (BNP), N-terminal proBNP
(Nt-proBNP), creatine kinase (CK)-MB, myoglobin,
cardiac Troponin I, cardiac Troponin T, High-
sensitivity C-reactive protein.

Panel for autoimmune disease testing

Rheumatoid factor, C-reactive protein, soluble human
leukocyte antigen (HLA)-DR, antibodies against
double stranded DNA, citrullinated peptides, small
nuclear ribonucleoproteins, neutrophil cytoplasme
(ANCA) and nuclear antigens (ANA).
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the indicated diseases. Such tests could consist of any combination of

the panels listed in Table 2, depending upon local requirements.

Table 2: Panels to Determine Efficacy of Treatments

Autoimmune diseases

Cytokines and chemokines including CTLA4,
tumor necrosis factor alpha (TNFa), bLyS
(BAFF), interferon gamma (IFNy), eotaxin,
CXCL10 or IP10, osteopontm osteoprotegerin
and RANKL.

Other biomolecules such as pyridinoline,
deoxypyridinoline, cartilage oligomeric matrix
protein.

Antibodies against double stranded DNA, small
nuclear ribonucleoproteins, nuclear proteins such
as Sjogren’s Syndrome antigen (SS)-A and SS-B,
nuclear antigen, Sm antigen, ribosomal P
proteins, cardiolipin and topoisomerase 1.

Antibodies against therapeutic proteins such as
abatacept (an immunoglobulin fused to the
ectodomain of CTLA4), rituximab (a chimeric
anti-CD20 antibody), toclizumab (anti-IL6
receptor antibody), etanercept (recombinant
soluble human TNFa fused to IgG), infliximab (a
chimeric anti-TNFa antibody), adalimumab (a
humanized anti-TNFa antibody), anakinra (a
human IL6 receptor antagonist protein) and
others.




Car di ovascul ar di seases and
(tu)-I1, 1L-6, IL-10,

pl asm nogen activator-1,

I schem a-
W@LWa05191 nonocyt e chenoatt ract ant
PWFa,

stroke risk Interleukin
assessnent nodi fi ed

protei n ( M3Py/AUS1007/082732
von WI Il ebrand factor,

soluble CD40 |I|igand, nyel operoxi dase, placent al
grom h factor, fibrinogen, and heart-type fatty acid
binding protein (HFABP), matrix metall aproteinase

Cancey M\VP) -9, B-type neurotroph
serum anyl oid A, fibrinogen
I n anot her enbodi nent, one
arranged to detect one or
anal ytes (i.e., biomarkers)
animal testing. Such tests
conbi nation of the panels
upon local requirements. T
Panel s Avi an Avi an i nfl uenz
Avian reovirus, avian rhin
anem a virus. WO 2008/ 06709
Bovi ne Bovi ne Adenovirus, B
Lept ospira spp, Bovine |euk
respiratory syncytial virus
encephal opat hy, bovine vira
Brucel | a abortus, Neospora
Bovi ne babesi osis, Rotaviru
pl eur opneunoni a, bovine He
bovi ne parai nfluenza 3. Ca
Vi rus, canine coronavirus,
cani ne parvovirus, Borrelia
rickettsii, Ehrlichia canis
cani ne rheumatoid factor, d
canine Hepatitis virus | an

> mmlﬁrifn&@g@radot(o@hj@:’)?xrosinase,
Hg’lc@ll\/ﬁ | 4heptas meROdmMa mbid8YY
pictiviy Mg prolwble HlgeiiRs maria
el ¢rhroteinasen( MMM A B Isychtag MJ@P-1 and
MR- v tok thebiacludieg iterlenkin (IL)-6,
dduind llcldnkigls molsfulamyeight melanoma-
sssemtht¢drnTigdnl (HMVBY - Mégeridpteglobin,
ApiteopntinAmpigsin, tRagfedringFK506,
ahaptqgiphin pgduesar pralemprogesigeone
DECEREHIStrPEEn Y4CERIQT, SCONF plotsase
L UPETASEISAG O s 08 R FRacti ppr,
ORIRSIENGESP AHIOF i@gi,bitor Type I, human
ngpglomarvlijgs’, Epg¢ipgarr virus, Glutathione
Styasfaizse Lhongi f or m

Atlibedieh agamsitherapsutic proteins such as
cafkima(a chiwgsphasiigoprottiody),
scetuxgoaht (aghiowse ovE@Rantibody),

r regzvnatuumymesd [antahldr2l hqu
nanigo@aripstemdingt @rmes monoclonal anti-
chal mibb@b,@gltuzum@]s(humanized anti-
Chéi gdibedyarbievacinRingdbelt hwnamized
antify le(le antidpdy ) cabgnarpzumab (a humanized
pnti-EP32 dntibasdyd enddhititugemab tiuxetan
d(mouse anti-CD20 antibody).

Cardiovascular diseases and stroke risk

assessment

Interleukin (IL)-1, IL-6, IL-10, ischemia-
modified albumin, monocyte chemoattractant
protein (MCP)-1, plasminogen activator-1,
TNFa, von Willebrand factor, soluble CD40
ligand, myeloperoxidase, placental growth factor,
fibrinogen, and heart-type fatty acid binding
protein (H-FABP), matrix metalloproteinase
(MMP)-9, B-type neurotrophic growth factor
(BNGF), serum amyloid A, fibrinogen, sSICAM

and S-100b.

[0089]

In another embodiment, one or more capture agents are arranged to detect one or

more (i.e., a panel) target analytes (i.e., biomarkers) that would be useful in animal testing.

Such tests could consist of any combination of the panels listed in Table 3, depending upon

local requirements.

Table 3: Animal Testing Panels

Avian

Avian influenza virus, Avian pneumovirus, Avian
reovirus, avian rhinotracheitis virus,
Chicken anemia virus.




2,
Lei shmani a donovani ,
W@ 0008067091 Equi ne Equi ne arter

cani ne parai nfl uenza 1,

infectious anem a virus,
equi ne adenovirus, equine
equi, Babesia caballi,

Borrelia afzelii,

Ehrlichia equi

Ehrlichia e ui,

Borrelia afzelii,

Ri ckettsia

itis virus, equi NBCT/US2007/082732

equi ne herpesvirus Type |

nfluenza virus, Babesia

Borrelia burgdorferii

Lei shnmani a

Bovingonovani . Feline Feline cor¢
calicivirus, feline |eukem
her pesvi rus, Feline i nmunog
infectious peritonitis virl
virus, feline viral rhinotri
Enteric Corona Virus. Porc
i nfl uenza A virus, porcine |
reproductive and respiratory
Pseudorahies virus, porcine

YBAVYing (denofigysi Revine Coronavirus,
&ERIPIPI SPPE BpYipgleukosis Virus, Bovine

| EFPiETtAH exneytial yisus, paviirerspongiform

i §ncephalgppiay harine vk gaerhoea virus,
Aotvella 4byriys, Nagsporagianinen,
ﬁ@cwsm@eﬁg Beging batwsiosis, Rotavirus,
naenyagidus hevine IPoireringenonia, bovine
Hggms@jytylpﬁeTypviI pngisl], bovine parainfluenza
Potavirus, porcine

Caningr ycel | a sui's, transmi ssibl ¢

virus, classical swi ne feve
respiratory coronavirus. Ovi
virus, Brucella ovis, pseud

Protein and endocri ne panel

> Cagjasdistopmr emiig, Fanine FGBpavirus,
canyrjerhggpes Yo cdapige parvovirus, Borrelia
Aie efratdvo deats! i sQuiickettsie Elydishia canis,
o Rehitisky conar, ganifeabjuasiapd &tor, dog
piythreglyte agtigen | eaingdepagtievirus 1 and

sul fate, progesterone, grow A daepapmentlueser uffprrelia afzeli,
cortisol, testosterone, thy-é%ﬁwen@T&nQWHHEhdeSewudw%amm
album n serum gl obulin, ingédiorii.  parat hyroid

Equingyor npne, thyroid stinulatin
hor none. Panel of pathogens
viral diarrhoea virus, enzo
Vi rus, bovine Herpes Virus
Brucella ovis_ M/cobacteriu

yEqihor arenes vifueLrgeing mifevgous anemia
vioust ewinehopesenpolipe Beqiine
pedegovimy.ieneine Infuaes visus, Babesia equi,
T§@hesip cabaifh &direkid madoyferiuBorrelia
zqbin b lidhtregul, bgimmnania donovani.

Feline( yohne' s di sease), Canpyl o
Tri chononasf oetus, Leptosp
equi, Infectious bovine rh

HEdme corpeavirss, feline calicivirus, feline
lenkegppyinst febptlopesdus, Feline
monynaddfeicngysvinus rfglene infectious
peritonitis virus, feline panleukopaenia virus,
feline viral rhinotracheitis virus, Feline Enteric

Corona Virus.

Porcine pathogens

Porcine influenza A virus, porcine parvovirus,
porcine reproductive and respiratory syndrome
virus, Pseudorabies virus, porcine rotavirus,
porcine Brucella suis, transmissible
gastroenteritis (TGE) virus, classical swine fever
virus, porcine respiratory coronavirus.

Ovine pathogens

Ovine Herpes virus, Brucella ovis, pseudorabies
virus (Aujesky’s).

Protein and endocrine panel for all species

Estrone sulfate, progesterone, growth hormone,
serum cortisol, testosterone, thyroxine (T)-3, T-4,
Serum albumin, serum globulin, insulin,
parathyroid hormone, thyroid stimulating
hormone, leutenizing hormone.

Panel of pathogens to test for export

Bovine viral diarrhoea virus, enzootic bovine
leucosis virus, bovine Herpes Virus Type I,
Maedi visna virus, Brucella ovis, Mycobacterium
paratuberculosis (Johne’s disease),
Campylobacter fetus, Trichomonas foetus,
Leptospira spp, Streptococcus equi, Infectious
bovine rhinotracheitis virus.
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Mastitis testing of cattle Streptococcus agal acti ae,
W@R008f068DCCUS uberis, Staphyl ococcus aureus, PCT/US2007/082732

Mycopl asma spp, Eschericiaeécoli, Klebsiella spp,
Pseudononas spp, Prototheca spp., Haptogl obin, serum
anyloid A, inmmunogl obulins, lactoferrin, serum
albumn. Mirkers of Inflammation Interleukin (11)- |a

Panel for Ylagtitis|testing efceffeor  ant agoniS&eprocpicps agalartiad $@eptodogeus uberis,
I L10, 1L12, 1113, I FNy, TNF&laphWdeodcugagerd, Vi3copiasma $pp,
RANTES, sol ubl e VCAM G- r eaétdigicigeads Kiohsicliaoppyflseudomonas spp,
TNFa receptor | and |1. 10080otisre &, daptgglobin, serum amyloid A,
manuf act ure and prior to sanpieuwdebelingdacteferrin, serum albumin.

Markegpadiln fiapineatipn ot ei n- bi ndi ng sinteksulgn (héo aeifio ilaineceptor
surface are bl ocked by addi t prsegoand liZ2n8ub Hi6, B8, WilOhIL12, IL13,
one or a conbination of realéht SNFGRESEo praidydHEIR , BANTES,
cal l ed "Bl ockers" and serve| tdutde¥ € ANk €-rosctiag profgins soluble TNFa
elim nate non-specific prot eiecrepirddidd. from t he sanpl e

on the nenbrane surface thereby decreasing overall
background signal. This increases the ratio of signal

0 NnQi there i ncreasi the overall.sensifivit
10090L TREEEarch )R R Bkt UE' Bapt S feroler
bindifgWsean iRtmerhiBasd H1anse BRINEARI bYaddiatRhed aRAbAIASTith one or a

assay reagents and the imobilized proteins on the

combifplin} efrfeagcmise nifcsa fpagsingcie callddridlleckers land seve tndecrease or at
best efrinﬂnméeergoenlt—sgﬂecikﬁ% 'r&gmsoZﬁcﬁrrm%?ﬁlo?ﬁ?ﬁ Qarg?légg Iegmg?lﬁga;nfe %ltlrfgcre){hereby

trn erive
decrestgroesm]] ihekgroan sigedl UNhis drRedav@dhé F0id oFQLeheEs reiseSthercby

, than the sanpl e being anal ysed such as from steel head
increaging thsroverglienaiEvisY githe pasait Blackersahy Ro agtie peri & the subsequent

reacti(gﬁgfeﬁ’?e%n tﬁ)é):!sa}‘llﬁﬂ@Xﬂ@&ﬁeﬂsyﬁgje?%egﬁh%.}ﬁitﬁé/ ﬂglgi[i%%d o‘%:rg&ﬂ%’on the

commer Cl al prepar atio ng tero
membaDee graeBpbinpbiockdrs incBolz g are il )imite8umeroBimeskium albumin,

. Start.ingBl gck, . SEA BL PLerce, Rockford, IL).
Casemﬂrg}%frtﬂépﬂwﬂ& St derg o IS RO BihEY sy dixtramserum
derived o aSurcdsthe@XMhe sarRfO BBRR LRI DS BER 1 PHOSRARIRad salmon,

. buffered saline, Tris buffer, acetate buffer an
guinegopigs hemstprre rabbcied ohensguredss polppeshglappglen@npagvinyt pyrrollidone,

o RS AERR M, Ropg PR LS B P L350 v,

SuperBOR 1tarfingB ReRIS A B LUCK hRietdeYRHGKTOM, HONAb&ARy Blockers are
| east one fiduciary nmarker that will al ways

b
made i tneltfion pelubipns 1eh Ae ity neplcp mbpethals lguffféstré’@ﬂdteﬁlteebuffered
saline] Tﬁmf%?,tdcgﬁ}eq{%%p ﬁ%ﬁgﬁmggr ﬁg%g)gﬁ%fs argfeal%st?eas)ﬁgglremented with

processi’ng o rane. n-preferr
detergentb eghihmsnfos exdmeplt | ThuednadOy Teek 80, Niéhidet @40, sodium dodecy] sulfate
d gé_e- conjugated protein or a chronogenic protein such
and otBdS.haempgl obi n.
[0091] The membrane of the invention comprises at least one fiduciary marker that will
always be detectable on the membrane, preferably detectable irrespective of the performance

of the assay or processing of the membrane.

[0092] In preferred embodiments the fiduciary marker is a dye, dye-conjugated protein

or a chromogenic protein such as haemoglobin.
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at least one fiduciary marker will obviate the
woe@sssiody of this element being detected basedr/vg2007/082732

successful array processing7 in conparison to the
positive colourinmetric controls. The fiduciary marker
is therefore a "true" positive control that would
al ways be detectable regardl ess of array processing,

[0093)ng che v dfsbisastongfidupiaryanerkhewp] olyiage it necemsitpof dys element

: the invention also conprises at
being QA TRREL IR TS PR Shal PRok M EE UL ufuith R posife
colowripmitriotorit® 4. The fidaciatyompikonvis digeréfofeos Fate Pasiale t&rol that would
l Sﬂ%ﬁifiCi&¥ of g%nding between the capture el enent .
aWasf (oAbl getrdimnplATEY REpasEngwiad cembe Bsaddp wgient and help to grid
the a@r.t ners of the assay detection steps. [0095] In one
enbodi ment the assay specificity control conprises one

or nore antibody isotypes, a corresponding antibody

10094  arfthceanybrasspefithe irfveotiorealsh ¢dnepreses atalaistahe s@Pe®i &smofitor
: [y related.l.i . For . ex le, ip human_ . o

s Ape ARORE 1ot P A S RIR S PSR bining
betwaenehl eptiroplchhaldtheeRidt Qhald&saYbeRES] th biddihg JLPR8lof the

The nmenbrane of the invention also conprises at | east
assay GRECUOMFRY to nonitor assay perfornance. The contro

is intended to provide information of the efficiency
009599f theonCONRLE Malo Tyt ractions or the :
F 5(g{)ual it ‘y’“ or per ﬁg&rﬁg%gsesg%%cﬁgn&gég%@tcg MPLIREP One[ geprp antibody
1sotyfien, rercepdiait emnibodher asibayty Refyhe fiveNs giffetdHt hiimal species or a
I Fonp{| es $n§ bi ndi pg. partner _of a conpl ementary .
closelyirhg eﬁglgﬁ% -rFongyamplen in Ianag angpodyy #reryisghysean lgdt andsardishuman
IgM A8 $RYisé LRI rols INFronfSS ol nce control is
s prefe?ably sé?éctegnfr6%¥?ﬁ e%?ggyconprising t he

target analyte, a non-specific binding partner or a
[0096¢ 5| oulicrraembranepftheinvicatiert alsd 008@dsek at lome oeerbatialeninonitor

wssoy RERORATE e SR by TRhde o RN rerefPu i ersency of the

complttostarabiadingaiRFcEibittbrale SRIWE: fefoRGhed offtﬁ%%&?s used.
i st conprising horseradi sh peroxidase, alkalin

0097 hosphat ases, 13- D-gal act osi dase or gl ucose oxi dase.
[ r 0099 Onerfanhodiinent the aspay prafosmanse copmok wineprises dndognding partner
of a cSiBpRRERALy BRdHPESat YREe:S ihi8e phdgtd §y.of, the

acta?bet aﬁ%lyt%?%gna ?ﬁg&69%§ﬂ§?”§§§%P%g§%‘%@¥%ﬁ$¥§?éﬂﬁ-The
assay perf@ojanoeonenoh rpireferablyt dvtactedram khenisn cogfridiRP iR target analyte, a

) i -mouse | gG HRP .be used in arrays printed with
non Srgegﬁcgbélrl} 1 R?f%}fﬁtof B8gﬁ’ﬁ§?lefrlé:§ﬁ‘é¥@? VY. The final

detection antibody in WO 2008/ 067091 PCT/US2007/ 082732
[0098P8  amit dngesmbatraehs thid AdsitRe R uRmetM donMBRAn 8 S Rbel
e a

. while for antibody arrays it will often b
conjugsEaPAYE &f sdctingiwih pgaouTihestric sibaratel ®Mpaisingran\endgmaselected

from tQ@ﬁéttcb}ﬁ%rigﬁg%E){)sleralldﬁh%ggolxg(iagg, a‘ik%line phosphatases, 3-D-galactosidase or

glucose oxidase.

[0099] The identity of the assay controls will be dependent on the type of array, the
identity of the target analyte, and the type of sample to be analyzed.

[0100] For example, either anti-human IgG-HRP or anti-mouse IgG-HRP may be used in

arrays printed with antigens and antibodies, respectively. The final detection antibody in



providing informati on on the performance or quality of
the HRP substrate. 101011 Mouse 1gG human 1 gG and
wantsobteaan | gG present on antigen or anti bodyPCHUSENT082732
can act either as positive28r negative controls
depending on the array format, in addition to
provi ding information of assay specificity. For
_ exanpl e, nmouse 1gG should rovide the ositive_sL?na
antigengrighit wHbeleraha anyishumgi Igei-HRE, while & amgo@tmalysl it will often be a
SOEIN o" o\Y1 Skilve ignal in.antigen arrays. lLn.
biotin e he® 17 2 B n B R R A TR AR Gdlyon o
providigpInde@thtioadn el pdridrMandet dt bl HPFIRPAusitate; human
| gE. These controls can also serve as controls for
vergll a erformance, 101021 In preferred )
[0101 nbo@i%%fng Ynap | giang antishum 56 PESSETH 08 aptiggh @ntihody
IT.
o BB a8 Sy BEUGE ol S EOR AL o,
additigyetovprevidingsofogmatian afd@saympeeifiditanisrexamp@1 0®ksd kgG should

povidl ! BHREATRRILTER By, ShACHE GRS el S Rl
signal¢@BRidenRSralld) InQullRidea aBaM, h@makl Al Sn@MdnaWPeM may be replaced
replicates of each of eight different capture
as condolssith Bumampheduand antigratearlgBd Tapsss@nirelstcan alse serapasyigantrols
f q1e Lhted in two or nore replicates of
Orov%%ur %@ﬁ?gﬁgﬁgkgapture el ements and nultiples thereof.
Det ection of Target Anal ytes 101051 The assay
[0102} ec hini mefesred smblodimeattheelemicnin onithdartdyearapribed e diserkte areas
t he esent __inventjon inglude any of a nunber of well
of berg i, FIOGET P bt diagpessymdore ederahlys gl iscrats anegs e Dpween
3y)u§qgh0§ﬁ§{ﬁﬂ§mﬁggnme|| known in the art. The assay
techni ques are based upon the formation of a conpl ex

between a conpl ementary binding pair, followed by
[0103 et eltnrefsrredemhodimeoisoieidiretats areareafdbe amay sy prieted ina 5x 5

: 1S zyane- conj ugat e, | ahel and .
erid. ERRINS WA SHRUTRLBEO R o fEuefl Srfvunmeptisaren afgach of
eight diffbietlt pageclealehiser or substrate is a microporous
menbrane. The detection systemw || be described with
reference to enzyme- |jnked i nmunosorbent assays
10104} £\ | lgpyeferrpd gyhodimsris|theerppie ssmensrelprppd acive @ morat

replica?tékCJf foﬁretﬁﬁ&iegy e Elehf ﬁs fafid tn{l.ilt%l%gﬁh&%of he use of
re e y applica

ant i bodi es but qug e 10 any

colourinetric assay. WO 2008/ 067091 PCT/ US2007/ 082732
Detection aOLa@et Ringlytes 1 shows a schematic representation of

assay formats and sanple processing flow Panel (A

sho t rQcessing. steps. of..an anti body, array. for
0103] 4t et el%ga of &ngi Nl ge S njlupﬁté%d‘gﬁ? &'&Wﬁﬁ?ﬂ"“ﬂﬁi (Zfé]ile Ifr§§etm
inventarmlede alyasfel nupiler sNOWS khdven P6IOGERSHTREnH meNink& YskHRN
igand array for detection of antibodies in

|
Examﬁgﬁg%?flég% afstqRssire sspmewn ipgieart. (T assroviechnidves grsrhesed upon
the foraABh B PEOGERR 'b@tgvegh ig\r%’o{nﬁleg%yn?at?y Sﬁlﬁﬁlg‘%ﬁfah{ Poqlo(x%ﬁ%?/'}felsection

. described below an
with a colourimetric detection system comprising an enzyme-conjugate label and a

colourimetric substrate. In the present invention, the solid phase carrier or substrate is a
microporous membrane. The detection system will be described with reference to enzyme-
linked immunosorbent assays (ELISA), though a skilled person would appreciate that such
techniques are not restricted to the use of antibodies but are equally applicable to any

colourimetric assay.



Exanpl es are added to the array printed according to
Exanple 1. 101071 Figure 2 shows a schenatic
wo epses®at at i on of function of control el enent BCEHOS2007/082732
their binding to various reagents added during
processi ng of an anti body assay for antigen
detection. The addition of various reagents is shown
n the left of the ure with sequential additions
10106, ng 18wad Sﬁlptymatseh ictrepressptation b assiy fatmats ampesalmpm y
if: naI r eagent ds
proccssne B EPARER) s bR R SR B0a et e EfirdRtseton of

con
antigems drigatidsafneinibédiogiasi say szfrﬁ;ﬁlﬁﬁt PankN(B)Rhsw BlcPrbeestif€ of an
yte to bhe neasured i s bound between two

t |
a““g%i"g'g%fﬁﬁggay frifistecph af enthadicp stioksiral tehesatwiesc Panel (C) shows
the géfekdROGYIe PJroce20R% RS iFFROG &V%HBF]{ Ig?e%b @S%Frlbﬁfi below and in the

non-conpetitive assay, in
Exampiigs acapddeddo thetarge priated dcbedmgoo ikampleblound ant i body

IS detern1ned by a secondary detection antlbody
|0107§ D-anot her herrbgdl ment the Eﬁ SAis a

onpet %‘f %@% 4§CCRKIEF Ecpesealglpn 8 unﬁtr‘ﬂ‘} ‘@feﬁ?an@l ¢jeaents and

their bindingael V@IinL@ rbadeats| a@ge@ﬂﬁrlr%ngfceséilﬁ% %{ 5&%039%#1599 [Por’aaﬁlnﬂgen

t he | abelled antigen conpete f
detece%tT@p@ dition lebrigricdeagsnts anshomn afthe &’ffgtdtthaﬁguyd with sequential

SR RRP AT Sl 25 RURRST T Bl

fhmnpoﬂyeanabmdmthedm&ﬁﬂeﬁmwhe used as the capture and
detection anti bodies in sandw ch ELI SA systens.

| i bodi h h
onodfonoE 8t A e ey e an tonerent, s o
the tai"geﬂﬁna‘li}% esbd ﬁ’l@as%p&ii 19 Y E&fd ge@%é%“t%%n%%& S — q-Bafcfag élg%grgg)ody and

I N anti gen. A po yc onal anti can a
the det¢esion aptilndey. émtancnbwmhmdnmm aheaBLIlSlAcih aafontddepaiiiv@@Ray, in

bl e 0 of a mpnocl ona
whicth AEBGPL o [odhe a%%ﬁ%f&aﬁéena itﬁ%alg)owﬁ of Reurchtikdnis
deterramsad Py b GequndyiydtRidciph aabdgpeci ficity. A nonocl onal
antlbody can al so be used as the capture antibody to
(noggrov eC|f|c anal yte capture, followed by the use
' f a fb%n siardigicnt BEdiLI84 is peompetsiriangyawhetoadybdlled
anti / US2 7
B e e MR L BRI G Rl ien
compqg anblmchng toathe tzlqemeazptlbwcfy ﬂlﬂdhé’i@h@lﬁiﬂt ) Ehrg@@hhl?f?:ddo%ﬁd 4n be
dmerqaq? Q%Fﬁalr recognlse two non-overl appi ng
NUBT B% o o4l led PREgHEdeiesa. bi nds to the
capture anti body, the epitope recognised by the
[0110pet eEiihe®matdtioRRICHE poWé&InaFQ{tle&eQ Qﬁ% b e PLs tﬁi: E%Jt&l%'an@

| ar ge, nunber of co ementary bindi palrs
detectlgpraggggﬂl%selgﬁambwgh n‘gw Systerf. | MAnenidnat amtﬂhﬁhdﬂﬁde A inherent

s L T AR AR NG AN N

differepaeshin aﬁﬁgdnh% bbRelonE RaboSy & ool 8 384 §s th
crossreact|V|ty A nunbe#ggf nultlplexéa ecﬁ%xgzwnbmbwo

bind ag,puph ofibg @ntigraipsaeesible. fodowed by theatse df aivanclonal antlbody as the
detectlﬁg 'ﬂmllﬁﬁ‘fy' 19'&?&: s%d\?lcﬂ%él? t& %{orvTc’deCl%lf)lr(gve espgccl) glltyg % monoclonal

rough-test
antibody can also be used as the capture antibody to provide specific analyte capture,

followed by the use of a polyclonal antibody as the detecting antibody in the sandwich assay.



101131 In one enbodi nent the enzyne-conjugate | abe
conprising an enzyne selected fromthe |ist
W@ oimps®PNg hor seradi sh peroxi dase, al kal i ne PCT/US2007/082732
phosphat ase, B-D-gal act osi dase or gl ucose oxi dase.
[0114] In one enbodi nent the enzyme | abel may be
conjugated directly to a primary antibody or
i ntroduced through a secondary antibody that
10111 o c o gVt 1EWYrtepecoppidpargn Brdeasigning anlarray imihatths satere and detection
- ' : r LN such as streptavidin if th
b e ol o P b S R i gnes ot when
the argigbodinde nd tht leeptarsamyibody, €ed dpdops Heb iTsBIhE 382 cfon antibody
detection col our neErlc substrate sel ected fromthe
must ot QbsrHsed i ﬂ@f%d,- Alarganumper g cpmpleieptane hinddigrmairs have
alreadd! bEh G@\Q%B@U b s 4l ne,
fkchloro-I-nggﬂ?%%??&ggﬁﬁggggggg%ﬁ%?&%ﬁﬁﬁﬁgﬁg&be

tetrazoliumchloride,
[01124_ by Bapmaltiphixed @ssays it ik so/inivois phthttetheretiohaibirtap beevden each

eTo PP t.hal. AS-MX phosphate,+ Fast Red TR Salt.
of the g R At oBBB Tt S THET ROPHGIREN F-L5AS have been
develsyedcint onis aaticipe Hethecdonshi@tdns @pﬁih@lﬂglpla_bfs euaabE Ebfitbured
as a

nd anal ysed using an i nmage capture device such
tm”“éﬁﬁﬂﬁ@r canera or a desktop scanner attached to a

conmput er. Known net hods for inage anal ysis may be
0113ysed ensi f._.known
! 35 t a_n}jna?rgecir??rﬁeﬂﬂ%Q%ea%d}gggﬁégg,é&?tg\%dg ﬁ g(?rg IS an gy e selected
from thativtemmpbsimgi Hoysevalishggerdxidasedkaing paosdhitass BCBf%ath@tosidase or
I anal ysed using the standard curve for each analyte to
EUCOEAX Gt e actual concentrations. Values for each

anal yte can be identified based on the spotting
0114pO0si ki 62 &b Lo - ,
e o 5oy By L S50e s Be TR bbbt LR B plffry
antibodier prtiedeend thipnghe iserondary aptibedycthtartognase irtrendro anidy. It

' i.Ls: t etection of t.ar anal ytes. Such
may alg] o8 cbTub ko 1 16 oM SRR B GpretTp g lbeRamaly FRbody i biotn
labellddnst ructi ons and any assay consumabl es required.

Different kits are envisaged for different target

nal ytes and types of array. Accordingly, in one
10115}, 5 p forong kabodpasnd theimssay| detcstion gysienk remprassaprdetschion a

colourif ' [ jpnald v, .one or nore,.
olou pr%[gg glgll%gg{ersggégtgﬁ?gﬁ%mhﬁggt @%’ﬁ%ﬁ)@ 22 ’kél’%é -66%%1‘ ylbenzidine,
diamirjohgesndinermepl-¢nbraadddydiiminbbehesiing d-dhiloroUrgaphthol, @oll8idx1 gold,
- jnation of . a two or  nore .o a) a background
o B SR R Pl e pne st nd
naphth®bAStMOIPhospHdd) + Fawarsdd HOKyEI on, (c) one or nore

anti bodi es (including anti body-binding protein

conj ugates or antibody- enzyne |abel conjugates or
1011610 Hp Preferrerberabadimants thegelugiarairic reagéodsandre deteciddadies

opionBA, ety ARLYN B STERNS 9o S G0 Bl B o
a desktop stamer attached to a computer.  Known methods for image analysis may be used.
For example, the density values of known standard elements can be used to generate standard
curves. Density values for unknown analytes can be analysed using the standard curve for
each analyte to calculate actual concentrations. Values for each analyte can be identified

based on the spotting position of each capture element within the array.



(e) software for determ nation of signal intensity at
each spot and analysis of results, and (f) a protocol
wo o00sfeemsUri ng t he presence of anal ytes in sanpCEES2007/082732
101181 In another aspect th invention also relates to
a method of processing a nenbrane of the invention.
Such a nethod conprises (a) providing a nenbrane of
he invepti on as described above, (b) adding at |east
(011 e &Qﬁﬁp@nﬁ%%th% PrRSERriBYFatiom A nasicufsbycweasiablg to hiee in Kits for
th t result | i ven tw
he JEREATI UL IR! ShoBRRERRP EbARREHS eahehed Shoegoih
mstricgasy argimy poesiytdovsuntabll @uequirddr iDIffeeAt Kied are 3dsdgell Forddifferent
taree %I%?t %332{‘% gosnlve cgntr | to nonitor assay '
g MFHAIIdEPes 0h 18y ARCHRBEErILRMeAAECt theangension gélates to a kit
compPkREeSHEMABrah b 6f I‘Pd'@;;. ! !
pgu?li%ng whi ch a_\vg??;g%elagg%got eltirflg?}ﬁg)inggpgg #ggroggsts?%ereagents.
For exunpleamkit af dieinvsakier opliriallp indhides kee or moreagt} dramal cowrdsittion of
any t5h ®Pmof@ff acting the menbrane with the sanple
containing the one or nore analytes to be neasured, a
(a) washuckgrepnd fduERR Y& gBRToMOMAS: BRMAT 43 bibEQHY E(hﬁtione},
b menbr ane, contacting the nenbrane with one or nor
(b) s &% éPU‘“SH’ti bodi es that correspond to and wll bind
c) O : t nen-target analyte .
e O o RS BBk AR R bR G cp PRt S ngipocy-
steepymahdielomnjugates ngbothefomentet @oreofiintiBeBNBgMids bPhktivdkies

an 008/ 067091 PCT/ US2007/ 082732 32 enzyne
c@ﬂ}\ﬁ%éﬂge S?I’?‘érﬁ ei‘i’?}%ﬂfﬁeor Ab<giecdior of fhequosiivgicentzols,
(d) detemualesid &88on sRtaApP! es of processing a nenbrane

of the invention are descri bed bel ow. 101201 In

(¢)  aneftteie fendrsetimieation of ignai iareagior auschegsbaahamlafs dfhesults, and
can be u for the sinultaneous detection

i nvent.i ed
() o%l pé%o?oggglimgar%“?%\aﬁé?esﬁﬂ%q ta@alyfesan sappiPe, and
preferably a plurality of different target anal ytes

[0118] n alsamphed aspgdthb anmentibh hlsd Vel @I AG0R8H bE I%E?sting a membrane
Screeni ng assays. 101211 Thus, the m cropo?ous

of the jaypRHamedudra mAGOH somntisesn provi de the advant age t hat
t BERNiG t to _high throughput (or ultra high

@) tEr obcg ﬁ?;% @ﬁ%&yogﬂ e @Hg}t%tnﬁg?ig?caﬁg?al&%v&, number of

(b) saddhest Ieast gne sdple IORE mehdhrAR0and 00, 000, or nore) can

©) be exam nEd in parallel, depending on the particular
s r

BigsePtnese remirang spel thabg defessalle ssult of ginetnlpy twigott here of

M)Cr OPRIIOS oHERTK $ndieNi gh throughput analysis is
t hat an autonated system tan be used for adding or

r Bhovi #idease anepnstivercomuoinetde comio aafl t he sanpl es at
different reagents to

vasiou ' for addj
i c%tlléérsygxze 1SELe C8P£r$]gp TR RS INBEH B38| es to

Y

various heating cycles. 101221 For exanple, the
[0119]?ut oIIIIainte ey dinemt TRYstpUTPredeshe BREMbARY &mprises a blocking

enper.at ure- . .. .

step durmrépwhlch available protein-binding sites on the membrane are blocked with a
blocker, an optional wash step, contacting the membrane with the sample containing the one
or more analytes to be measured, a wash step to remove non-bound material from the
membrane, contacting the membrane with one or more secondary antibodies that correspond

to and will bind one or more target analytes and non-target analyte that is bound to an assay

performance control, a wash step, and contacting the membrane with one or both of an



control |l ed chanbers and one or nore robotic arns
mounted on a deck that has platforns configured to
woolod/oe®mnel | pl ates. The novenent of the roboPCT/US2ZNE082732

and the tenperature in the&2chanbers are controlled by

a central conputer unit. The array plates are stacked

on the deck of the instrunent. In one enbodi nent, the

pl ates containing sanples to be anal ysed are st acked
CHZYW%C%JWM&H Sy e sehpgaiede gererate agietechis readot Examples of

I f i ndi vi dual array
proce%){'r?g eﬁ]%%g%le Ogltﬂlet/?gérﬁﬁ%\%ha’? éesf ﬂ@ J‘%ﬁk%‘t arm sequential ly
transfers each individual sanple plate on the second

[01zon>| at Toamathek entodingent,ahé aiidtb perodSmeinsROEAHT Be inveEtibEM be used
irates a g)r edet erm ned vol une of sanple from each

for the, Sy Gpequs e Sk @f 3;5|1%@§fe0r§ﬁarg@taaﬁbﬁeﬁsa sanipde, gadpreferably a
luralit) & QAL ' l h$, ’
plura ptPat gH 6§rt§gzi9g?tnagglty¥§ it g g%PIE g K/QYm? lyg agﬁ?%gaﬂng%greenmg
assayghanber with tenperature of 37C. This process is
repeat ed wuntil sanple has been added to all the array

at acked on the d arra pl ates are
o121f 2 R SO B Bl s e PinRseee o advantage tha
they cah d8afigitedlo IB@ACThrRledbet (bPulilhigd AtdRhPU Qﬁal%sqgﬁﬂcf kiRfefore, any
of wash buffer with the nozzl e containing
numbeg; of sRIRISS ée-£ 1 BS.. IO?HelQA%Llih 1BQPP& o1 impre)apap ibe axadingd ireparallel,

t h t ed

deper DL B FE PP RERa! WPRoRited 1 Pulli RLAREEE o SpBE RISt o
mlcrop«btens meobranes td ngh seoagigat ynadysis ibady ai ehtoewrRd shstem can be used
for ad ansfer to a WD 2?08/ 067091 PCT/ US2007/ 082732 33
ora éwgrﬂsé?m%ﬂ%rqasﬁ% ramRne Bfmosy ef thesamales alvapions Egearfer adding
differ e

P PR s A o feetipe
cyclesvash buffer with the nozzle cont ai ni ng 96 di sposabl e

tips. The wash buffer is aspirated after a

IOIZZEUFSE(t)reerx%(n'r}])?e the e{trt‘?\/%nang SN e!éljsn?\l\?ﬁg st E gﬁes %rlrr?lg{ee g%rglgure_

contrdileé bRt Mlﬁsonet drenéletre8dtic QRms fRARRYE ofh Ql de@N\’ﬁﬁt R¥% platforms
i ncubation for a predeterm ned tine foll owed by

Conﬁgtufeélrfgfh@td Yrweb abespilbe @Ovm@m@fﬁheapbmcrﬁrfm rand thii teimperature in

e BRI, RHERL 8 4 B 1E BB uFE THELET Bl evackpd gn
deck qitledieteumenmel dnee@mbadindnf@h@plates cohthminf QhipRd tb Be Eﬁ‘eﬂysed are
C chanber for drying The plates are transferred

Stackegéla& Chgmpaiey e RPERIES 0f4°CorQ@epotiobptid #ranithge s¢cmntaaily transfers
each 115@01%@!1]' a¥ra? é)%ﬁ 5766 6191&01%] @Jh}’lg oq{\er%%%eqlle%?‘ftlﬁb r%nstf%‘g gach

addi t1 on e convenli ence O exXxamnin
individugé prmepla plitoon taspiaed plaformha mante contaimingsUcdispasgble tips then

aspirads Br QR R S Ramb G o e SW;IE%@E Smbls Pt gnctransfrs
the salﬁﬁl@nb the &h@@dnﬁﬂg&@éls%tﬂé"ﬁra&%létg'”Fﬁé tpha% E&ﬁ’cﬁlntn? the

obt ai ned, and for exam ni ng control I'es un
sample pyfpercigmiaried ie a ahambes wigstempemnplires| 37°Ch Uibispranesdis mepeated

for ¢ ul t t[{h
o B B R g0, GRIPSLLPG GBSy 8 s o
mcubatemivfenh pmdemrﬂqinedl anielfellowediby fraisEst dfBadkoflate ithtHel pIFMBYSr
by L% ance t%the fol |l ow ng exanpl es. EXAMPLES
additionof was utfer with the nozzle containing 96 disposable tips. The wash buffer is
aspirated after a predetermined time and this wash process is repeated multiple (i.e., two or

more) times. Each array plate then receives the secondary antibody followed by transfer to a



Exanpl e I General Procedures for Array Manufacture

[0125] Menbranes or filnms attached to a bottomnl ess
w@Qeensmb109pol ystyrene plate (such as nyl on, NaPQEUBRMT082732

International, USA, ) were used for printing

m croarrays. Various nethods may be used to attach

the nmenbranes to the 96-well bottoml ess plates. In

his. . exanpl e, ? rubber sheet with dinmensions of 128nm

Chamb%fn‘@kﬂﬁ leapgrEnRl and-- | Thmarmy ekirsgee ingulatersion a poslereomimed time
e 4 1:h a di apet of

oL 65 58 TR0 D M T B S e

contaghee$6 Waposahlenips OBlicewlashi Hulfifeadhepirated offerGirbdetdriifSedditle and

. glued ta one side of the 96-well bottom ess plate
this B et foREa SR BEHEP B ifoghoer meyrtingss Egeli array plate then receives
the dé¥@Ioh 38 Rnf BloRENF i Red¥, peyan
s bl 001 L0 L 0 b ARy eV o TEOR P Bt o
each glaverte wiicchlatfarnufoanddithe df wesht hefeo tithrths helelodontdiging 96
eet eate.a sket that creates |eak

dispold B8 IIF Sty B G B Figicrprodogomneomg and g plate
transfE Q426 thABRiCth@lantmet Hﬁ@r}tiﬁg. BletAG 16 tlranﬁetrlr@d‘pe{c?qg r?1het ek after a

the 96-well bottonl ess plates involves use o
predetegningdperipthaind menugbiyipreagsted fonanakiseeofafatd. he pl at e.
Thereafter, a nylon nenbrane cut to the dinensions of

28 - 1. d i.s.attached usin
0123220 L AR BRI B ARG BB o s
at thewsht sime[ Q8 highvheoughputaysywpreiderd mead Byedimthing duplicate,
i roteins in a print buffer solution containing
trip ‘Cgﬁo%rp‘ﬁalieé‘hﬂﬁ?tﬁ of agingla sapwle, gius drarensingribie Tolidity ofthe wssults
obtairn@HV: i ; rati %...al r.ol an . 005%
38 TR b 2 BherHho kel o s e e S,
thus ppending ep itemtlatandaicioo asmparare rekiats Mex diffegent a$dafy.
using quill pins designed to give uniformspots with
n aver.age di aneter.of 350 i.pMaker 11, Tel echem
01240, SYREBREr A FEEE iapionay Al BENBSRFh b ralmiting ways by
refereacdibelid follb@imesaimpled. and humidity of 60% (10% . [0129]
Up to ninety-six replicate arrays were printed on the
menbrane. Each array had up to 25 spots printed in
5X5 grids (Nunber of CoW:?SAﬁEPb(Eﬁlunber of Rows). Arrays
wth |less than 25 spots were printed such that they
contained 5, 10, 15 or SBAkg I n patterns of  5Xi,
5X2, 5X3 and 5X4 spots. [0130] Each array had a series
of control Spatesal Patcedwres f@r Anta@ Mhiufaeturen | and Row

5. These control spots included a fiduciary marker (a
Prest ai ned

ye- ' ed.protein such as Bl ueRanger
0125 & GRS B it e B S S el ot st e R Goich o
nylon,NMidge N Intécadtinay USNYPREre2868 ok prin@8@ ki MEatBRt M'Phrious
hothat e buffered saline containing 20% gl'ycerol
methodi,piay be psssh e aach the mertbranch emthe 96ciell ottompdsaudatys. In this

exampROSIrbBBER sIERPRAR dFin &R T8 1 28mm length and 86mm and 1mm thickness

was used. 96 round holes were stamped on the sheet with a diameter of 6.35mm and a center

to center distance of 9mm. The sheet was then coated with adhesive on both sides and glued
to one side of the 96-well bottomless plate such that the second adhesive layer was still
available for binding to a membrane. A nylon membrane was then cut to the dimensions of
[28mm length and 86mm width and attached to the other side of the rubber sheet to create a

gasket that creates leak proof wells.



conj ugated protein such as streptavidin conjugated

hor seradi sh peroxi dase, Pierce, Catalog Nunber 21126)
wap@ssarpl e specific controls to nonitor the OREF/EB1007/082732

performance of the assay. 33#0131] Test proteins were

printed at concentrations ranging fromO0.05 ng/ m to

1.0 nmg/m, usually 0.5 ng/m, determ ned by the

i ndi ng af f i n|t of the s ecific protein to the
012@,“ al YU mshadbieg atashingbe BEmbAES o the |9ﬁtwﬂbbqtmless plates

oS SR A0 BB o

memli@enecwlto Breatimenyiensf ot 28mbalen gthaa e 36 mAgwadikl iPALYS $ing

101331 Th% arrays were incubated at 37C for 60 mn
pressyjesu¢h thats bty ‘i@@lefk%ﬁe Btwegodhe peds. casein (Vect or

Labs, USA) in phosphate buffered saline containing
01279 1%MvRRRagOWER |
[ ﬁ hen asp |ra$edeo1§¥‘$l il 3132{1341%3191]8 e‘é\‘gs l%:lg ;F %?Rﬁ%‘gcslgﬁgﬁomgntammg
PhOSRhéPeé)%@é@oﬁabye dilyogral ﬁgd Twesh %meglvaa finahawinoergratibn 5010%

d the nenbrane i ncubated at 37C for

glyceg% ah&]O%@'ef"E W)%érrft)zl’rbg\ne was washed 3X with PBS-T to

renmove excess non-bound anal ytes. [01351 For anti body
[01284r r ay\Tra(yﬁ orerapintg@ by dehee bbihiop @saRt MicréArdyepataNext Inc,
USAdetectl nti bodi es were added to the wells at

S HEHEN Bt driglsd i@ ver B GRmsnets v ithyantaveraga dismeternf 60 um
Chi Mak I ampl es
(Chipf gngp}*ggalg%ngeggetﬁ ggagﬁgltgyéfWJys%pégiﬁtQ&‘at RGIR
tempdnapteamddmmldng;abﬁa@)%mm%)m es such as biotin-conjugated

anti bodi es. The nenbrane was incubated at 37C for 60

[0129311 @nd washed 3X with PBS-T. The nmenbrane was t hen
ncub&t'8 4t ﬂxgﬁ)lgﬁfﬁar@u‘g}yﬁ@rprmtﬁq Holdy n(@gl@hfapeagagmarray had

up to 29 5patPH @ik P S ggﬁg’g\fz ik ?gégﬁl%nts%( RUmbePGYREW S Arrays with

adapt er - conj ugat
less then 28 ppats ivdirapuoited sghtth theyzoomeindda, 1037Cof 2 spofk ilipBiterns of

an enzyme is hor ser adi sh per oxi dase. The
> X1, ﬁ@%@?ﬁﬂ%wﬁis RA&shed 3X with PBS-T. [01361
Alternately, for antigen arrays (for antibody

[0130[iet eEﬁdhOeﬁ}a.y lﬁﬁh%&ru‘l’%ﬂ"b‘oﬂﬁol%@f%stﬁat v@é?@bMﬁt%§ in Ebfﬁmn 1 and Row 5.
ane was incubated with anti-i nmunogl obul i n

These&ﬁf‘ﬁr%sﬁptésmdwﬂdlﬁgfédt@@ry\mahker émdjeﬁhquma@dqhoam such as

TS N O Nt

Catalng&lﬁﬁber[ZM&?)l négatiet thiefol ¢tRephatBufROEdN ch1RB YRR nRS20%

| E (%@SJI /and measured using an enzyne substrate that
glycerpband 4-003% Tavegp 28 padia ppasspgsi iaansibadpopetiée emtrolsdenzyme-
conjuddif RbRiSRRh as M RIARR lcgrggéaﬁgd h&&&%@lgﬁmg&@% 'P?ergés Ea atalog

enhanced di am nobenzi din Ierce I ves”
Numbgy iR 6) @jrde@rrpnltt seeifigicohtrdle te moadorshe pedralk peldisenance of the assay.
Al ternatively the bound anti-anal yte anti bodi es can
01311P€ ecand antibody or adapt such as
013122, OB R AaLA% BB 20 AR BRSBTS
mg/ml, usually 0.5 mg/ml, determined by the binding affinity of the specific protein to the

analyte being measured.

[0132] After printing the arrays were kept at 4°C for at least 8 hours before use.



gol d. WD 2008/ 067091 PCT/ US2007/ 082732 36 101381 The
menbrane was dried for 60 mn at anbient tenperature
wae@sscwpned at 600 dpi resolution or phot ogr BgghE82007/082732

using a digital canera witldsa resolution of at |east 4
nmegapi xel s and the i nage saved in the TIFF format.

101391 The color intensity at each spot was determ ned
usi ng gridding software that placed grids on all the
arrays using the fiduci afyaWRl&%er to align the grid at

the appr ogjenatf ProQiulé fit- F e wer e
obt ai ned i r? a M gr%??)l?% ﬁ%x%ﬁﬁﬂ@%%@%é%%é@l?ﬁ?e
whi ch can then be used for analysis of results.
[0133xamlhe afraysAweicoelbadraay s CLdE 40 niAvartaysddiy 10bet1eF BI&ker [1%
anti gean such as protein markers of autol nmune

.of
caseiyy| bdardibs. U ingveseptabulfirabetiss confainger(. Bbdlween 20 (PBS-T)]
to eadﬁlr\ffap.t"ﬂhglﬁo&%ﬁ%?theﬁ%g&ﬁ%ﬁﬁ&? such as growth factors,

or nones, cytokines a enoki nes are created by
printing panels of antibodies as capture elenments for
101344 peciShinples aprtaingngdnatshies wert iadéaal. byAdibing és Bodckeoattan@lume of 50

. anti bodi es and cont r.ol roteins are also printed.
ul in &b s pSREnbERy areuboif 4T AR Bisameblane g washed

3X wRRPBROT & fefove BREUsE REA-BGRSHEN el f or mance i ncl udi ng
performance of individual reagents, controls for

nonitori n%gt he specificity of the capture antibodies

[0135hnd Freeribady arpysd@erantigen dutéationhgdaer-cajugayes dafdcaon
~ ' of determ nation of signal

antlb%egf tQ{l/@e%i?% Zl'éecr\ﬁeﬁsspaé tcgrilcrﬁzn{r%téong Eit V reCOfléIB‘gré(%g by the manufacturer

or empuivally Hetesnihbieby equeinicatatibat Exmpl & fudgstel orplidafdd Afifodies

incluc@r ocess anti bgdy_ar[a s.. The _assay performance

JRPIEBICoRLFRE iaﬁtgb(}déffsétl%‘% ag bjotipreoniugaied amipories Fhgumembrane
‘ AL Funct |
s AP B RO 2y O R e
incubdted @it antladgiengfibody &udin s £ SHCHiBEY aARYIESY C%%aé%detg an

with a chronogenic the gridding software to”con
enzymq QP dpRiciieqravgasdsl enzy g ésuch ean etrepiaviginemejugaied snoyme) for

37°C I : r each spot of the array Print_ Buffer

TR W e Mg ML L -

washedi3ghadthiPBSthe arra Anti body Control to nonitor the
Anti-nouse 1gG conjugated to a function of enzyne-

onjuygated tqo hapten (e.g. biotin) conjugated

[01361C5t r e%&%@l?@% feyrang e arrays (Igor antibody detection), after washing excess

analytes, the membrane was incubated with anti-immunoglobulin antibodies conjugated with

an enzyme such as horseradish peroxidase. The membrane was incubated for 37°C for 60

min. The membrane was washed 3X with PBS-T.

[0137] In either case, the bound enzyme was detected and measured using an enzyme
substrate that results in a colored precipitate deposited on the protein spot. An example of a
substrate used is metal enhanced diaminobenzidine (Pierce, USA) that gives a brown
precipitate with horseradish peroxidase. Alternatively the bound anti-analyte antibodies can
be detected using a second antibody or adapter such as streptavidin conjugated to colloidal

gold.



any ot her biotin-binding protein(BP) (assay

performance (3)) WO 2008/ 067091 PCT/US2007/082732 37
Wolgses7obi ndi ng Positive col ourinmetric Strept aR€CTUA2007/082732

protein- enzyme control to3sonitor the horseradish

conj ugat e performance of the enzynme peroxi dase

substrate Anti-19gG antibody Control to demonstrate the

Addition of serumw.|| addition of sanple result in
10138} 1qiThg neTmiyanqyps driesstay 69 arin ot anabier tempyratugGutdoscatmes! at 600

be test th
i DRt o RTINS BRTY Bl Sob oo 4 B5RFGaM PRdepns
megapa;ptswmdtlmefimalgg@xfadomﬁ&HFsrfsﬁmas being tested 1gG for
capture of Control to denonstrate the Anti Bnguse I gG
condary biotinylated detection antibodies
[01391dd|t s&ogr ré%lts&mé?af ﬁﬁ%%@%éﬁmmmmgésidmgl software that

place@ @RHYSRL P the agré’?&%ﬁ% hfér}‘éﬁ@f égf?qu@m&(%gqqge Sijlt t%e appropriate

anti - nouse ass
pOSltIMnTlEpewnﬁlt}cvdeyatéw ebuameti ok Miotosdia ERE e ™ é;ﬁéidsﬁéét ffileQMhich
not .an dy determ ning antigen capture

can tl}e&%@é‘&%ﬁ%’é&“élﬁsliﬂ reé‘l(ﬁFsay specificity panel and

detection (assay specificity) reagents Panel of test

D agnostic tests for di sgsspy i -cytoki ne Each of the
test anti bodies antibodies Por or well ness narkers

anti body may either beAptibattyedriays capture of antigens
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monitoring assay performance including performance of individual reagents, controls for
monitoring the specificity of the capture antibodies and fiduciary markers for gridding the
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Table 4 summarises the reagents that may be used to print and process antibody arrays. The

assay performance control numbering relates to the numbering in Figure 2.

Table 4: Antibody array reagents
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hapten (e.g. biotin) | conjugated Streptavidin or biotin

any other biotin-binding
protein(BP) (assay
performance (3))
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sample. IgG binding will be detected using a secondary antibody, either an antibody-adapter
conjugate (e.g. an anti-IgG antibody-biotin conjugate) or an antibody-enzyme conjugate (e.g.
an antibody-HRP conjugate). Assay performance control (2), an anti-mouse antibody, will
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of the biotin binding protein-enzyme conjugate and enzyme substrate or a biotin-binding
molecule conjugated to a colored moiety such as colloidal gold. Assay performance control
(3), an antibody-biotin conjugate, will bind the biotin binding protein-enzyme conjugate and

this interaction will be detected by addition of the enzyme substrate.
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Table 6: Antigen array reagents

Reagent Function Example Comments
Protein or antibody | Fiduciary marker to enable | BlueRanger dye
with a chromogenic | the gridding software to conjugated protein
dye locate and place grids on marker
each spot of the array
Print Buffer Negative control for

determining the
background signal in the

array
Anti-IgM antibody Control to demonstrate the | Anti-human IgM Addition of serum will
addition of sample result in binding of serum
(assay performance (1)) [gM to this spot;
If non-human sample is to
be tested the antibody will
be replaced with one
appropriate for capture of
IgG from the species being
tested
Hapten binding Positive colourimetric Streptavidin-
protein- enzyme control to monitor the horseradish
conjugate performance of the enzyme | peroxidase

substrate
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Table 7: Antigen array design for antibody detection

Fiduciary marker

Test antigen 1

Test antigen 1

Test antigen 2

Test antigen 2

Print Buffer
(negative control)

Test antigen 3

Test antigen 3

Test antigen 4

Test antigen 4
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W0 soodesmet ed by addition of the enzyme substr aP€T/USH67/082732
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. Table 8: Cytokine array reagents Reagent
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“dnt? “human tddunati Dody Biohegand pOGLALRAR |  Test antigen 8
(negaliygy Gonye pran Iana%%ni bogly Pi or c%gslllg Det gc_ sanpl e AMHESH
addi tion| Muse anti{human I M antibody BioLegend

AAAAAA Vi + I Fll\l\l

314501 (assay performance (1) )— Brotin—anti '51;{;” 3 Ny

HRPabijugedy |Bi olLegen 2503 Biotin antisnfsmpbhiFa
a0eirody Ay é’ﬁtg’ogbzgoag@%guydar / nanbihadi@s | Biotin

(colatnhetditu &N ItL Sgﬁtd'lgo HypeBbidlageeqny 5008Q§ecﬁisoti nl| Fiduciary marker
cantdly humar’ T G4t ody Pierce 3177dsRetgeticlgd and

lgM Biotin anti-human | gMantibody Biolegend 314503

binding to the assay performance Zl) contr ol
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Ant | body array detection for gﬁ/t oki ne detection
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[0150] Antibodies bound to arrayed antigens are detected by incubations with enzyme
conjugated secondary antibodies or secondary antibodies conjugated to a colored molecule
such as colloidal gold. The amount of enzyme at each spot is then measured by using a

substrate that results in a colored precipitate deposited at the spot.

[0151] Positive controls are detected as follows. The colourimetric control was detected
by addition of enzyme substrate. The assay performance (1) control will bind IgG in the
serum sample and is detected by addition of a secondary antibody-enzyme conjugate and the
enzyme substrate. The assay performance (2) control will bind the secondary antibody-
enzyme conjugate and is detected by addition of the enzyme substrate. The assay
performance (1) control will bind IgM in the serum sample and is detected by addition of a

secondary antibody-enzyme conjugate and the enzyme substrate.
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Table 9: Antibody array detection for cytokine detection
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0154 B o B G0 B Reeniltcabt,ibpuisci sviokmss by imally
incub& el gt Block&ag Bi7¥e rBigoshaci fi ¢ A34060259P to ad and
e a[;{gsubt gpoeC %?/&K/ E1A 1gG anti gen Bi osPacific J43010230
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[0155} ¢ | HemapisgrgPawikedevitie@vonargounts of cytokines was added to each of the

ninety-six arrays on the membrane plate. The membrane was incubated at 37°C for 60 min,

and non-bound material was washed off with PBS-T.

[0156] Cytokines bound to arrayed antibodies were detected by sequential incubations
with biotinylated anti-cytokine antibodies and streptavidin-conjugated horseradish
peroxidase. Positive controls were detected by incubating with biotinylated anti-humanlgG
and anti-humanIgM antibodies before streptavidin-HRP was added. The amount of

peroxidase in each spot was then measured by using metal enhanced diaminobenzidine.

[0157] In this experiment, assay performance (2) antibodies on the array detected the
secondary antibodies for resolving the assay performance (1) control (i.e. the biotinylated
anti-human IgG and anti-human IgM antibodies), rather than being antibodies that detected

the biotinylated anti-human cytokine antibodies preferred in Example 3.

[0158] A representative example of the results obtained from processing a human serum
sample spiked with TNFq at 1.25 pg/ml and IFNy at 0.32 ng/ml is shown in Figure 3. The

hash line represents the threshold signal above which the result is considered positive. The
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Table 11: Antlbody detection assay reagents

Reagent Vendor Catalog No. Function

Anti-mouse antibody peroxidase Pierce 31430 Colour reaction

Recombinant Hepatitis B core antigen BiosPacific | J44400352 Capture elements

Recombinant Hepatitis B surface antigen, | BiosPacific J44050228

ad

Recombinant Hepatitis B surface antigen, | BiosPacific | J44030228

ay

Mouse anti-Hepatitis B antibody, reactive | BiosPacific | A34060259P

to ad and ay subtype

CMV EI1A IgG antigen BiosPacific J43010230

CMV EIA IgM antigen BiosPacific J43020230

Influenza A antigen BiosPacific J43610149

Influenza B antigen BiosPacific J43620149

Goat anti-human IgG horseradish Pierce 31412 Fiduciary marker and

peroxidase colour reaction

Goat anti-human IgM horseradish Pierce 31415 Colour reaction

peroxidase

Goat anti-human IgG antibody Pierce 31119 Detect sample addition.

Mouse anti-human IgM antibody BioLegend 314501 (assay performance (1))
Detect IgG and IgM
binding to the assay
performance (1) control

Human IgG Pierce 31154 Detect detection antibody
addition. (assay
performance (1))

Goat IgG Pierce 31212 Assay specificity
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array configuration is shown in Table 13. Table 13:
Array configuration Undiluted prestained protein
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[0163het hdasbertiesleating del afrayndhantigens, weadeidetested by incgbatam waitida mixture
of horrsérﬁ‘&islpBf.]:xjo?f?lase-conjugated anti-mouse 1gG antibody, and anti-human IgG and IgM

antibodies. The amount of peroxidase in each spot was then measured by using metal

enhanced diaminobenzidine.

[0164]

As shown in Figure 4, the assay returned a positive signal for the presence of anti-

Hepatitis B antibodies reactive to ad and ay subtypes. The signal from the other antigens was

below the threshold for a positive tests result, highlighting the specificity of the array.
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[0167] The arrays were scanned and analyzed and the results are shown in F igure S,

where the x-axis units identify the tube and thus the dilution factor.

Example 8
Allergen Arrays for anti-IgE Antibody Detection

|0168] Arrays for detection of IgE antibodies to allergens of interest such as those
obtained by recombinant methods or derived from, e.g., dust mites, grass and tree pollen,
animal dander, moulds, insect venoms and foods such as soy protein, milk proteins, proteins
derived from varieties of nuts, cereals and legumes, proteins from seafood such as shrimp,
abalone and lobsters and others are created by printing panels of allergens as capture
elements for specific capture of IgE antibodies. A series of control antibodies and control
proteins are also printed. These controls serve a variety of functions including controls for
monitoring assay performance, including the performance of individual reagents, controls for

monitoring the specificity of the assay and fiduciary markers for gridding the arrays after



conj ugate performance of the enzynme peroxi dase

substrate Anti -
waodastiosmal of serum wi |l |

result
this spot;
tested the

appropriate for paP
sampleggpesasing ordsisrnprati

summafG ARy,

secondary

P hre el 125

control 1)
anti body w ||
ture of

B
g

human 1 gG Contr ol

28l

VTR R End

non- c¢con

to denonstrate the

anti body addition of BENpPE07/082732
in binding of serum47(assay performance 1gGto

I f non-human sanple is to
be replaced with one
) 1gG fromthe species being
Pid Obiu g Stenpity at pashispaEin theyEraphdable 14

?e(:rjsis tailgr)réeﬁ) grrays.

be

ol

detection anti body human sanple is to be tested the

Tableatd:i Albedtgemairay reagenepl aced with one

cantureae of
(%29 C Ul O T

Jgelboci f

anti-lgE for the
c—Neg n

Proteiré‘zgaﬁlgg(?dé(s
conJugas Madidnt o
chromggI ICHRE QL t
cnzyms008/ 06709

Di aghosti c

all ar aoanc

ridfuciainmpiserdg eepdtee
dhs griddHe saftvgto ca

i '85pte qnd elasgerids QR f | BRREKY
fa‘gt*;gi?s‘é‘ﬁ%ﬁﬂbsz?szamﬁs oA
s radish peeyidgsg el

tests to Dust mt

allergens for can
—H-ergens1orcap

| f oFEX9mpigt or

appropriate for

| gG | emment

RiusRengerdiei g

HEQY E2EH Brote ¢

Or ea ent
& of

E¥t

EREAEL or i N

2N
ity panel
s WO
t est

n of the test
n cpprifi r-ity

. CAT A\ | 3\4||U
Print %A\:ffeﬁay ei t

to allerge

el enent s)
_are printe

e BRThfRd i n
flegtpiningdice or as
(tReferyng siged! inghe 16

dfH_5X5 gri ds_as

of anti body |

51 ngl e spots

tests) 1016

shown_in Tabl

pat i ent | gE
capture

D1 The arrays
2 15, _Contr ol

Anti-lgihanthedl es
(Assamqfon@a/nﬁ@
controbh}t aj ned f
are printe
to 1.0 ng/
to test an

Retesmingpresensel obtptak
tleE N Mg/ M depen
romthe control an
d at concentration
m depending on th
ti bodies from

[

S5
)
-

b Nessstanithioprs
dlgkgpntiprsli t he

i bodi es. Tes!
ranging fr
affinity of

Peepgicnef [BE onserum
wilbigsylt in binding of
Ied] tp drigwrnt

o Fhn@n-h8maryample is to
bhiestechthi grsibody will
be replaced with one
appropriate for capture of
IgE from the species being
tested

Hapten binding
protein- enzyme

Positive colorimetric
control to monitor the

Streptavidin-
horseradish

conjugate performance of the enzyme | peroxidase
substrate

Anti- human IgG Control to demonstrate the Addition of serum will

antibody addition of sample result in binding of serum

(assay performance I1gG to this spot;

control 1) If non-human sample is to
be tested the antibody will
be replaced with one
appropriate for capture of
IgG from the species being
tested

igE Control to demonstrate the | Human IgE The secondary antibody

(Assay performance | addition of secondary will bind the IgE; If non-

control 2) detection antibody human sample is to be
tested the antibody will be
replaced with one
appropriate for capture of
anti-IgE for the species
being tested

Non-specific Negative control for Hamster [gG IgG from a species not

antibody

determining antigen
capture specificity
(assay specificity)

represented in the array
panel and detection

reagents




positive control biological sanples. Table 15:

Al l ergen array design for IgE anti body detection
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[0170] Printed arrays are used for measuring the presence of antibodies by initially

incubating with Blocker at 37°C for 60 min.

[0171] Up to ninety-six different samples to be tested (e.g., serum or plasma) may be

added to the individual wells. Samples may be added without dilution or may be diluted in
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[0173] Arrays for simultaneous detection of presence of antibodies and antigens such as
cytokines and other protein biomarkers in serum are created by printing panels of
corresponding cognate antigens and antibodies as capture elements for specific capture of
analytes. A series of control antibodies and control proteins are also printed. These controls
serve a variety of functions, such as monitoring assay performance, including the
performance of individual reagents, monitoring the specificity of the assay, and fiduciary
markers for gridding the arrays after sample processing for determination of signal intensity
at each spot in the array. Table 16 summarizes exemplary reagents that may be used to print

and process these composite arrays.

Table 16: Composite Antibody and Antigen Array Reagents

Reagent Function Example Comments
Protein or antibody | Fiduciary marker to enable | BlueRanger dye
conjugated with a the gridding software to conjugated protein
chromogenic dye or | locate and place grids on marker or
enzyme each spot of the array antibody-horse
radish peroxidase
conjugate
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Anti- hamen ggn (| Grontolpadestonsifate] e t
antibo@yanel of t edditiQ dgrogtic tes
(assay perémafcet e t est anti bodi es
controphlesence of may either be pr
antigens antigens in patient
single spots (capture el enen
tests)

r Adétiendsergin will

reeulipn Oinding of serum

plzGdetles spotie

dif mgn-tn@man sample is to
xatbeedahe asibody will

nied repificed Gvith one
appropriate for capture of
IgG from the species being
tested

ests) (captu
ts to C-react
anti bodi es f
inted in bin
sanpl es dupl
ts) (for a pa

[gG
(Assay performance
control 2)

Control to demonstrate the
addition of secondary
detection antibody

Human IgG The secondary antibody
will bind the 1gG; If non-
human sample is to be
tested the antibody will be
replaced with one
appropriate for capture of

IgG from the species being

tested

Non-specific
antibody

Negative control for
determining antigen
capture specificity
(assay specificity)

Hamster I1gG

[gG from a species not
represented in the array
panel and detection
reagents

Panel of test
antigens for capture
of antibody

Diagnostic tests to
determine specificity of
patient IgG or IgM to
antigen

(capture elements)

anti-nuclear
antigen (ANA)

Each of the test antigens
may either be printed in

duplicate or as single spots

(for a panel of 16 tests)

Panel of test
antibodies for
binding to antigens

Diagnostic tests to
determine presence of
antigens in patient samples

C-reactive protein

(capture elements)

Each of the test antibodies

may either be printed in

duplicate or as single spots

(for a panel of 16 tests)

[0174]

The arrays are printed in 5X5 grids as shown in Table 17. Control antibodies are

printed at concentrations ranging from 0.1 mg/ml to 1.0 mg/ml depending upon the signal

obtained from the control antibodies. Test antigens and antibodies are printed at




[01741 The arrays are printed in 5X5 grids as shown in
Table 17. Control antibodies are printed at
W@ ensestopnat i ons ranging fromO0.1 ng/mM to 1.0 PQI/B2007/082732
dependi ng upon the signal 5obtained fromthe contro
anti bodi es. Test antigens and anti bodies are printed
at WD 2008/ 067091 PCT/ US2007/ 082732 51 concentrations
ranging from0.05 ng/m to 1.0 ng/m depending on the
conceptfftions rangofg ﬁrdma 0. %rmg/gdrﬁo i ® mgstl dapendgidrethe ffority of the
|cal S bIe 17:
mﬁ%&@%ﬁ%@éwﬁgog BHHVBEHE 8ﬂ?¢éﬁ%ngV$5V§m Sduci ary marker
Test antigen | Test antigen | Test antigen 2 Test
TabledlI Tt (@@iposite BntiBddyBaitd Eﬁtng'rei.sarrayﬁ igen 3 Test antigen 3
—Jest —ant

igen 4 Test antigen 4 egative control)
Ant i - segondary antlbody I gG Test antlbody | |Test
anti body | Test antilbody 2 Test antibody 2 (jlassay
Fiducigymfiapkemrgndest(@@iiden Pr i\ nt TeBidnfigan 1Test Testbitlgody 3 TEestantigen 2
anti body 3 Test antilbody 4 Test antibody 4 (|negative
control) HRP-conjugated Anti-hunpn | gG Anti bady from

protein anti body 1gG non-crossreactive (colarinmetric
X ay (lassay specigs Fiduciary marker contral)
! mBrF: mances(ahigen Ber|f OFSRAGLn(2) (r@s@mbgenﬁpemfast%hye)nz;
“mgaTBT7§T)Pr|nted arrays are used fpr neasuring|the
presence of antigeng and anti bodjes by initijally

rmcubating w thBlrogker—at—37C for 60 mn—101761p
Anti-§c0ofdaiyet|y- si X di fferlent sanples fo be tested|such as
antit@y WO o1l pl as added . i ndivi dual welljs, ,
(Saipl es ni n%%‘g/d'ec \X/F%tﬁ‘btl}’t’gﬂl | ut fesringbodygry |pdest antibody 2
perforhahadi(® |i N Blocker prior to addjtion to the|test
well . The nenbrane iis incubated At 37C for 60 mn, and

non- bound material |is washed off with PBS-T. 101771

Pri tﬁ.enc and Antibodi es bound tol arrayed reagents are
Omgméecog,gc yst amibodyat i| ofisst amibblly Bnz yTest andbjdygat| edest antibody 4
d ny anti bodi es or secondarly anti bodies
conj ugated to a colored nol ecul g such as col|l oi da

gol d. The]@pﬁ{l enzyne at eaan%Hgabrﬁmtren

HRP-qeeaguedd lSUb ate t n a
positor ed |pr et %ate depofén o at | e e p SRRV J—
(colgpmtnial p\gpo /96709 L S3007/ 082132 52

control)

specificity)
[0175] Printed arrays are used for measuring the presence of antigens and antibodies by
initially incubating with Blocker at 37°C for 60 min.
[0176] Up to ninety-six different samples to be tested such as serum or plasma are added

to individual wells. Samples may be added without dilution or may be diluted in Blocker
prior to addition to the test well. The membrane is incubated at 37°C for 60 min, and non-

bound material is washed off with PBS-T.

[0177] Antigens and Antibodies bound to arrayed reagents are detected by incubations
with enzyme conjugated secondary antibodies or secondary antibodies conjugated to a
colored molecule such as colloidal gold. The amount of enzyme at each spot is then measured

by using a substrate that results in a colored precipitate deposited at the spot. Positive controls



are detected as follows. The colorinmetric control was
detected by addition of enzyne substrate. The assay
w@esBosTeance control (1) will bind 1gGin the BEFU/007/082732

sanple and is detected bysaddition of a secondary
anti body-enzynme conjugate and the enzyne substrate.
The assay performance (2) control wll bind the
secondary anti body-enzyme conjugate and is detected

are detgyted @lifellcays. dfherchtoriareiyhreonsighsies detected e addigany of enzyme

rformance (-3) control w.l|l. .hin econdary | .
substfige, TBE TGS Ber sy sufrou b Wit BB et BaRD S dhar Pl ngys
detectéd Beh®Titior06f AGcoMDERY antHdAY FRZzEAOEg@dae ANthe BEzy@ZiBErate.

substrate. Exanple 10 Upper Respiratory Viral Pathogen .
The asapy pgréormpgee B centiql ovill Hindahe pesonday anibadyrangy o wphiegate and is
detectgtpwgcgdig&?oir HA8E % Ju'bg‘t;a%g T z{s@?& %r}o%n\ﬁﬁéeeﬁ,ﬁ%gxgrc{}%&l bind

manuf act uri ng and processing of -antigen arrays. lable
secondaBy 14t debsatiyn detileciidsdandis sialectee dgaddisioiRed g defectuangitibody-

Cat al og No. Function  Anti-nouse anti body peroxi dase
enzyme;copugats pAgd theciiz e Stsi@ts on  Adenovi rus anti gen

Virion 1121 Capture elenments C tone al ovirus CF

antigen Virion 1130 Infeyensag fy antigen M crobix

EL-13-02 Influenza B antigen M crobix EL-14-02

Par ai nf | uenz&/ppeniRespjeatoky YishiPatligen Aro2ys Respiratory

S nc tial Vir ant i Virion .1124 Cto al ovi rus

796 ant | gent BiERlARAAA0 AT SRS A ant s gen

Bi osPaci fic J43610149 Goat anti-human |1gG horseradi sh
[0178[Pi er Tle: @33dhds IStetliai Table riawkeusedhfbr np@uxivdiagand plavessing of

. reaction Goat anti-human 1gG anti body Pierce 31119

antigepafra¥t sanpl e addition. Muse anti-human | gM anti body

Bi oLegend 314501 (assay performance (1)) Detect 19G
Table%%‘:n@i%cé@b@t@hﬁ&l Eé%agli]@a%g?say performance (1) control

H Lg 54

unan Pierce 31 tect detection anti body

Reagemtddi ti on. (assay perfarVeadee (2))CatlesNo.| g¢Henetiane

Anti-nRIRQRtiGlg agrosideei fi ci t | Pierce 31430 Colour reaction

Adenovirus antigen Virion 1121 Capture elements

Cytomegalovirus CF antigen Virion 1130

Influenza A antigen Microbix EL-13-02

Influenza B antigen Microbix EL-14-02

Parainfluenza 3 antigen Microbix EL-10-02

Respiratory Syncytial Virus antigen Virion 1124

Cytomegalovirus I1gG antigen BiosPacific J43010230

Influenza A antigen BiosPacific J43610149

Goat anti-human IgG horseradish Pierce 31412 Fiduciary marker and

peroxidase colour reaction

Goat anti-human IgG antibody Pierce 31119 Detect sample addition.

Mouse anti-human IgM antibody BioLegend 314501 (assay performance (1))
Detect IgG and IgM
binding to the assay
performance (1) control

Human IgG Pierce 31154 Detect detection antibody
addition. (assay
performance (2))

Mouse IgG Pierce 31202 Assay specificity

Goat anti-mouse [gG Pierce 31164 Assay specificity

[0179]

The arrays were printed in 5X5 grids. Control antibodies and the recombinant or

purified antigens were printed at various concentrations as shown in Table 19.




Goat anti-nouse 1gG Pierce 31164 Assay specificity

101791 The arrays were printed in 5X5 grids. Control
w@raosloewpes and the reconbi nant or purified aPCT/{j82097/082732

were printed at various comdentrations as shown in

Tabl e 19. WD 2008/ 067091 PCT/ US2007/082732 53 Tabl e

19: Upper Respiratory Viral Pathogen assay design for

anti body detection Anti-nouse Adenovirus Ag

Tableab%rlmnqrdﬁesngamw \CtFalAgatwn@FSS%gdeSIg;;GOp antikpdpdetection

Al M| 9_f A1 A | 1 A

A -|U|u gi+uti+eon—2—fot-d—dituti+onr2—fotd—-dituti+on—2=fotd
"GOl on AdndvimigAgl | laathoveng agAl AGMWIEF ugnza AVIAQCF Ag

G- HeHPI ez a0 Bidglutio! | luenzal Blufen °r2i-ﬂatd Bufisen eMbarabion)
O-1R/BY obix) 040 ny/l i 0_40 ny/ 0.50 m/m 0.50

mg/ m Antlilﬂtrm@s%AggGhﬁhleaianéf Agen
PrifRBVITay RSVMigrobiaht | bodMiggbi ?‘ﬂ] ﬁn,f%\ of nggf&fg
dilution ©U8my/ |m N5%0ngre, m

Anti-1adMe EHQA\| IPginiinédzt g Nz RainfigerzaB | Jen Pr|
anBuddyer Ag AgAeBi ospacifial (Bi o:PagiFB Bﬁ
0.00mgning/ m 1.0 nd0ming/|m 0.0 4y/mig/ i Wite! rréufg 1Yfeen

Ant 1 - Hiragy g% (85T cNUIERR |45t U&%AQ o
Prifd B0l M 040257 mg/ m IQ pg@ E‘le:m E“ﬁﬁu)
o/ ] 0180] Byt 4d. %Moe}ﬁgmwe oo gﬁ ﬁ&

wth—Brocker—at—37¢ for—66—mn: ||u| Sert n?au oG
hunverigGadgedmatse &Gl i |nARD Oludiah 4G O lBtS%" ippise T
0.0phaing contedinhgal t He a:omylg/mlan ’e 2-fo|p(‘?1r°?“ﬂa‘s‘l3

Bl Ocker f rom Row-Alto G Row H cont 9 g/m

Bl ocker solution. The nenbrane was |ncubat ed at 37C

[0180f o Boniedarraghyeisgnitislymsubited piibdeckse pie3 KRbsed0 arn. Human
serumV\ga pl%ﬁger\flz\écricie%l§ljl 1Arigb @qgtl(ﬁitﬁﬁg g. ntfﬁ\nh? Bfa?%cgpgaél}lggj ﬂgseﬁarrays

and dﬂﬁé@&lfﬂﬁﬁﬁ BlodKeH ﬂ@frﬁ%\am fo- GRS H @atandd kd¢he Bibeker solution.
amount of peroxidase in each spot was then neasured

The mgynbyainyasige ehtatasi i 3 de rdi0aninnarisernn-eiiund antibddigsiwere washed off
e 6 shows the results of six human serum sanpl es
Wlthf}%ggidl lution of 1 in 800 for presence of antibodies
to each of the six viral antigens on arrays. A signal
[0181] nt ensitibydies bounghohdaydd ahi@@B0varadetsetd by incabaisi Wit e

The ass returned a positive signal for sone, .
hOfS@@ﬁ Si’lﬁ’éméﬁﬁaﬁﬁé jugiied HE-BPpssgCmngb g(#)gﬂglr: amoyp4 ¢fipsroxidase in

each s%h%s ek 'rr%%ﬂ?rﬁc‘f‘@ilu %H}Q’tatlla &Bécﬁ&xﬁ&h&b&?ﬁ?ﬁg positive

tests result ting t arrays

to determne the presence of serum
[0182] Figure 6 shows the results of six human serum samples at a dilution of 1 in 800

for presence of antibodies to each of the six viral antigens on arrays. A signal intensity
threshold of 100000 was set for a positive test. The assay returned a positive signal for some
of the antigens on the array. The signal from the other antigens was below the threshold for a
positive tests result, highlighting the ability of the arrays to determine the presence of serum
antibodies to the arrayed antigens. Based on this threshold the results shown in Table 20

were obtained.

Table 20
Sample Adeno CMV Flu A Flu B Para3 RSV
| Negative Negative Negative Negative Negative Positive
2 Negative Positive Positive Positive Positive Positive
3 Negative Negative Negative Negative Negative Positive




anti bodies to the arrayed antigens. Based on this
threshold the results shown in Table 20 were
wobigiosmdl Tabl e 20 Sanpl e Adeno CW Flu A Fl uPGI/Ba20a3082732
RSV | Negative Negative Nedative Negative Negative
Positive 2 Negative Positive Positive Positive
Positive Positive 3 Negative Negative Negative
Negative Negative Positjve WO 2008/ 06709 : _
PET/ US2 06408273 Posidve 4| Ndegativevel Plsgitivieve Neggtivd vie Positive
Negat i| veNeRgyat i| ve&lefdise t | videgabveNelg Negate Neghitgatiee | Negative
Negat i| vePobldigat i| v&lepidigat | videgggat i Wegatlv2 PoSegativee | Positive
Negati ve Negative Negative Negative Positive f Exanpl e
11 Hepatitis B Antigen ra r Detection o
Anti - Elepat itis B Anti bogxélgy‘ﬁﬁflger um Sanpl es 101831
The reagents Hepa®Gs BAnkheAr?dyd\®i Ded&didnf or
manuf acturi ng and processing of antigen arrays. Table
21: Anti -I—I@f)’gf‘F‘tIiI%PaB‘tlirﬁ M&gyd'&évb%enuahsa@@w reagents
Reagent Vendor Catal og No. Function Anti-nouse
nti :
et e e T D e PSR PR G s sine of
antige@aptaps.e el enents Hepatitis B surface antigen "ay"
Bi osPaci fic J44020031 Hepatitis B "E" antigen

Table BUREHe g 0008 ghBPAL b B R0 hor ser adi sh

Reageltt er ce 31412 Fiduci ary muedder and cqasiogNodaserunelionr

Anti-nfR&Cdnkibetly Gomkidagt 1 - humanpibg6 antibndyo Pi er ce &ldukPeaction

Hepatide B Gfacs anler “addi 1 on. | hamsdy Penh@nomnce [(dablure elements

Hepatit?®B&Gfack @feig@N 6y GM B NOBRAGPERiT NE4839ay1  Perf or mance

Hepatitid B “EORK (RN HUNEn 1 gG M BlLeB fl 1942 Rj§eL dgt ecti on

7 N\ \

Hepat@8BIcBRWNiig AT T T O (ASSEY pLfL | O I#IHeS52 2))

Goat anti-human IgG horseradish Pierce 31412 Fiduciary marker and
peroxidase colour reaction
Goat anti-human IgG antibody Pierce 31119 Detect sample addition.

(assay performance (1))
Detect IgG and IgM
binding to the assay
performance (1) control

Human IgG Pierce 31154 Detect detection antibody

addition. (assay
performance (2))

Goat anti-mouse IgG Pierce 31164 Assay specificity

[0184] The arrays were printed in 5X3 grids. Control antibodies and the recombinant or

purified antigens were printed at various concentrations as shown in Table 22.

Table 22: Antigen assay design for anti-Hepatitis B antibody detection

Anti-mouse IgG- Hepatitis B surface Hepatitis B surface
peroxidase antigen “ad” antigen “ad”
0.1 mg/ml 0.2 mg/ ml 0.2 mg/ ml

Hepatitis B surface Hepatitis B surface
Print Buffer antigen “ay”’ antigen “ay”’
0.2 mg/ ml 0.2 mg/ ml

Anti-mouse 1gG Hepatitis B “E” Hepatitis B “E”

antibody antigen antigen

0.2 mg/ml 0.2 mg/ ml 0.2 mg/ ml




Goat anti-nouse 1gG Pierce 31 164 Assay specificity

[01841 The arrays were printed in 5X3 grids. Control
w@raosloewpes and the reconbi nant or purified aPCT/{j82097/082732
were printed at various comSentrations as shown in
Tabl e 22. Table 22: Antigen assay design for
anti-Hepatitis B anti body detection Anti-nouse |1gG
Hepatitis B surface Hepatitis B surface peroxidase
antigen "ad" |antlegpehs Baote 0,1 Hepatdis Beoreng) ml 0.2 ny/
m Priddpdfei ti s B suanfigae Hepat i tisanBgswrface Print
Buf fer antigen "dy2mghbtigen|"ay"0.Dmg@ mg/ m 0.2 ng/ m
ARkd-naRisseG! 9G Hepatitis B E"Alkﬂﬁﬂa&sietl'@ B|"E"

ant phedyy antigen ft 0,2 Fxidds m 0.2 ny/
M )OnefiR8/ 06709 (PawBs2007/ 08 /B /D, Hepatitis B

core HepatTtis B core t"l rmt—Buffer—antigen antigen

onssfy s PRlse B BTy R S PRASASRG Y R0 % i Human

serummgmmes&zele ﬁl@:{efﬂat hOis 50(Pﬂnmt®do RowaK o\ Slatietiohtaddihg/the arrays
cubated with Bl ocker at 37C for 60 min. Human serum

and dl&lﬁ%ﬁ deldyp Peockereemdiowa Atto Gy ReooHdioninedipntiothraitpgkep solution.
I f

Themé %r:{ygs{? rng%% %)??’ %‘13‘6 1ir;1l Shéion% gnloglg ?l?odlets vgerg Waghed off
with PBS9Tker sol ution. The merrbr ane was i ncubat ed at 37C

for 60 m n, and non-bound anti bodi es were washed off

th PBS-T. 101861 Anti bodi es bound to, arrayed

l‘"“ﬁ”nt i HBRRodes hougd feuTREd BYUEHE NisEE fSFeted PhinCHaHioE M sh
horserﬁ&%l@ﬁér@@ﬁﬁs&&fﬂﬁ@%%t@ﬂﬁﬁanﬁ%%ﬂb@@ it aRRdM: of-g%?omdase in

amount of peroxidase in each spot Was then neasure
cach shgt was thgn measuredelphasmeg el @IrhanMmeOhmmdinguFlgur?e 7 shows the

| t f t est
resuls SR i e pbleR ke BT bR UBRo HRPE A s
antibolfes @RE4Ehf the@Buf Abpatite PRdi{gbss (51 Afdyjsgens on arrays.

101871 Al though the invention has been described with
reference to the above exanple, it will be understood

l0187k hat Alpenehi tairnventdonaling beert deseribagkwith ecfempenipdkesdwve example,
it w1ll%gtunh<g’|sttﬁgi? th%P od ﬁca{fgns and W Ha ({nstapﬁe go}ﬁﬁ)lasseg Wltthhnethe spirit and

cor lnvention 1s
scope bﬁthlede‘mgon:l Abdimrdmgly, the invention is limited only by the following claims.




WD 2008/ 067091 PCT/ US2007/ 082732 56 What is cl ai ned
is: 1. A mcroporous nenbrane for detecting at |east
woe@siaroget analyte in a sanple, conprising aPCHUS2$7/082732

that conprises at |east on&6capture el ement and at

| east one control elenent printed on the nenbrane

surface, the at | east one capture el enent

corresponding to and being able to bind a target
Whatdnelpimed ist he plurality of control elenents, when

present conprising: i) at least one fiduciary marker,

||) at | east one _negative.co L9
L Bt e R R RT RO TGS ol R s i i
compﬁﬁngma&@rthmreeﬁﬁl1édst:bﬁeye turyéleaienﬂ AriSdt 18€one control

positive colourinetric controP at | east one
clemepigyint¢d/en digmandirancsuniaag.ttee atdg@aynqo@pﬁm ﬁiﬁﬁ’@ét grregpgnding to

and beglg%rgﬂl?% 1ggat q%g{y %} Iﬁa%g é:r?g 28 elemc|3 Whe fo%seent

compridigy: nenbrane conpr|3|ng an array of capture eIenents
printed on the _nenbrane surface, each capture el enent
cBr r espldrt AR fiducay "ekslg able to bind a t ar get

P)’al yt%leﬁs@?n@ﬁé wa%K r{n%ﬂo mSRlﬁdr%@]k%XmﬁP dsing a

ural it ements conprising 1y at |east
oma fi duezisamye n@akeaf contno) t(ﬁmohlﬁﬁ%sagrseecriﬁgi@t,l ve

control noni t or round si iii) at |east
ohé ne@dF?&%n%EﬁﬁqYﬂCoﬁﬁgﬁ%%??Synggsay specificity,

iy) atgadieas bn@%;&umomrmo%&w W8y pLGoreRtE 8 anyWdon#ination
| east one posSI ve control to nonitor assay

perforﬁ@ﬁ@é and any conbination thereof. 3. The
m cr oporous nmenbrane of claim2, wherein the array of

2. ng{‘n{éf 0?(}%m&{l@ranegg)gﬁéfggﬁ&fglmal%yw t{ay%M?% agl’)ﬁtgéjﬂlsa é?ifmﬁ)le the

memblmle rgmpbki@gtad abbndf tdpeurs ammehesr;gﬁﬁecmiﬁﬂhymmt&m @aﬁbe each
group of capture el enents belng able to b|n

capturg .e)fefw&?ﬂrrﬁtsa?rgié@g rimdypemeaRimiodid diakest atd bt@pthéfamy further
nbrane of claim
optior AP L B ShETRL Ty b af%?fif’l Sl P et ur <
el)enenatsleat enablieidry npirkat, a pI urality of target

e erein.the rali f tar l ytes
cBhor i Sdtasl RS Bt cofiohls mbtor Pas sBb TRt i
l mjl Cahti ¥Rt Ofe APALAE cdH%‘PtJ‘MHﬁEbr%s%? V\%@cﬁﬁ&f
conditions as set forth in Table 1. 2008/ 067091

PET/ USRJe®t 082r@Rivesplourimetric control,
V) at least one positive control to monitor assay performance and any

combination thereof.

3. The microporous membrane of claim 2, wherein the array of capture elements
comprises a plurality of groups of capture elements, each capture element within a group
being able to bind the same target analyte, and each group of capture elements being able to

bind a different target analyte than any other group of capture elements.

4. The microporous membrane of claim 3, wherein the plurality of groups of capture
elements are able to bind a plurality of target analytes, wherein the plurality of target analytes
comprises one or more panels of target analytes indicative of one or more human diseases or

conditions as set forth in Table 1.



5. The m croporous nmenbrane of claim3, wherein the
plurality of groups of capture elenents are able to
whrevd/oeropl ural ity of target anal ytes, wherein PEEUS2007/082732

plurality of target anal yt&% conprises one or nore
panel s of target anal ytes determ nes the efficacy of

one or nore treatnments as set forth in Table 2. 6.

The m croporous nmenbrane of claim3, wherein the

5. plrbq: anq:rpyoroﬂs geobpmicof capBuwberesl tbarphtralitsoé g@mpéot‘ eapture

elemeB{s&Feaz% %) >Pu%lfld P:ﬁ%ﬂg{lty%ﬁ éﬁgg‘%t ga yL% ﬁqrglmﬁe ﬁlgrah y Pemta1§6t analytes

compiP@8 8h8 oPotedpaels cTRabittafslyled rde@ﬂhﬁﬁaé tHe@$fidad9 08 8nS6t more
forth in Table 3. 7. The m croporous nenbrane of claim

treatm@ntswh eeteforh tthEalle Pay of capture el ements conprises a
plurality of pairs of capture elenents, each capture
e ' [ l,e
6. CHEIBobll, BB P AR Ae 1 OI8O P
elemebisnate ableid Hied arp)ﬂuralﬁt&rog edrg@nahlytes, \tz]mamam/plmdiiey ofrarget analytes

of capture el enents. The Croporous ne
compigyes oY 9T MaFGPBF R F?égfa@a?la f-iS{fn BrEue e Hﬁmiable 3.
el enents are able to bind a plurallty of target
7. argb Wi@dporviehRhbrdm@relaih 2l whireRf the afr8ebf GpalrY tRents
conpri ses one or nore panels of target analytes
comprisediagdurialily adipaishel epture elenignivagach |cgleta@e@lero¢nt in a pair being able

to bmﬁgr%sraglﬁgargfa %a§?%e3& [ hr ?fn caﬁﬁl{%glerﬁfnté gFmtg abg}tg %?rgdo ! Qi¥ferent
target @halgRAMAH hy ®Rh&@RM T captareadiBerdt9 bi nd a pl urality Of

target analytes, wherein the plurality of target

anal ytes conprises one or nore panel ﬁ)éof t ar get

8. ad8f Prespeferepkmbeeh slagn Wéi%f)fr‘l‘bﬁhe BHEalgy Oifrs’foélps of capture
fitQ" lity of Iyt
el A Ty AP an @ kb aP P Fperttind ity ofareet analves
compides @houpsions panataft@getehelyen tisdicatee abbee bmbrer}dmmn dlseases or
pl urali f’;y of taggjt anal ytes, wherein the plurality of

Cond”t‘%ﬂsg’étset Aghy# €0l€ donpri ses one or nore panel s of

target anal ytes for animal testing as set forth in
9. T@Flé: ﬁngfo?ér%us HRebEre P El%t'irﬁ YS wABRH @B %hﬁ’ﬁht? |0@gf8u§s of capture

wher ei n hetalpg‘t analyte s selected froma

elemepisgreibic tabipd o rmht{ymégaﬁgﬁtanalatep,e\pbqr@g theyplyedlypebiargge analytes
comprlsreg neﬁegltolregpeanfﬁ[ qgn%gét analnt % oman%% thaegert;ﬁ(glg ol?ggél orarrr%ore
nemn@ngmggafbﬁagﬂwﬂnezan antlgenlc det er mi nant, an

epi tope, a hapten, an innunogen an innunogen

fragnent, a netal ion, i on-coat ed nol ecul e
10. pil 8? PHCroRQroys Membrang o alflina |7nWh%fﬁ“1 tHaPbirdlgy of groups of Capture

elemefiR-at@510¥0 bifid %%ﬁlﬁ@to@ targ&An&lie¥ r@her@mrtﬁ@ﬁlmﬂﬁy oftarget analytes
receptor fragnent, a receptor subunit, a receptor
comprisgs @né pr Mosgpesnls, of targétiagalytes fer melptwmglais getrfdrth an Table 3.
receptor agonist, a receptor antagonist, a signalling

1 TR B YR LTI PR R O3y, B om

proteiflf OWolteid egiaent, @peptidef pdlasdpdide fa RUypPtide agment, an antibody, an
transcrl{)tl on factor, a transcription factor fragnent,

antibogy tragmieni abAntibpdidvising derasin can andigen,GnjagHeL RGN agtigenic
detem(?iglfn?/tzséﬁﬁ%m)@b Ahaphe Fend by ﬁﬂxﬂ[l&?%%&lpan ﬂlrhulmggn fI%gIngJllJ, a nfbtal ion, a

€ protern,
metal ion-coated molecule, biotin, avidin, streptavidin, an inhibitor, a co-factor, a substrate,

an enzyme, a receptor, a receptor fragment, a receptor subunit, a receptor subunit fragment, a

ligand, a receptor ligand, a receptor agonist, a receptor antagonist, a signalling molecule, a



surface lipid, a cell-surface carbohydrate, a
cell -surface glycoprotein, a cell extract, a virus, a
wQ 200896190t protein, a hornone, a serum prot ei PCT/AS2007/882732

protein, a macronol ecul e, #8drug of abuse, an

ol i gonucl eoti de, or any conbination of any two or nore

thereof. 12. The m croporous nenbrane of claim 2,

wherein the capture elenment is selected from a
mgnalbng)pmtfnn, eamgmarb]llr@ profeirafyagment, agiomtid fastprps giomitn facBP)Tagment, a

ranscpp BRI SO e T00 e RHoR AT BBy TN o0

oligosab@afde. @ p?ilﬁ%&laﬁb@argly@iﬁrdtaﬁdé/ hIE- d, $td10laelQUHkdR protein, a cell-
anti body (a VHH for exanpl;% antlbody fragnent,

surfacanipith a calrtsitfaatycafrohiyduate, a smxfacg@yq@pd)}elfl; aagqﬂeﬂmtractaa virus, a

|bod f r agnment nti bod a
virus G Bl SRR e CRRRDIOUERCY BRI devaiorigh e Frug of
abuse 84 d1RRAYCIBH R BarUBRIbMatidR of aMf tvELE: made thétebeni ¢
determ nant, an epitope, a hapten, an |nnunogen an
i mmunogen fragnent a bi ndi ng domain; biotin,
12, auhePHCroporoNs BISTRANGIOh laim 2y BETeH) Be capfusEigment 1%\??lected from

a prot@‘lkﬁzy g%tc%ng rfl‘égmt:@tcg Blndirfy Fr6EGPEY); a Binli %‘?ﬂ&@fn ﬂ‘rz[g{i\%? rlitn’antlbody,

are ubunit, a Treceptor subunl fragnent
an antllbcglarfdi,grrant ian lantbbctdnyrheaw trermen entizodyi [t nlgans,uat%nglacham

t Ll I
o et B b L G 2P B FAR TP s Ay, an e
anubddlg}efa%ﬁi‘em 13 Fv'%n’ﬁb&dyf RAendil 8t (WHY2 Anthiody FalchénOh FaBT &fibody

analytes in a sanpl'e, conprising a) a i croporous
fragmﬁetnb smg@ -gheirckaisai'p), anah@ldmﬁsagrmim 4nyan@h@d3obm6mgtdomam g

antlge&e% r?lx%g )(;ger egnl'ell(ﬁ‘{l 219 € enzlapt%r' %P (h)rlm fggé I%lﬂ@ﬁ.lhé)ﬁin
fragmemtyp blrﬁlhrrg}d@mﬁn Mot e alideia Sﬁ‘@}bt@@lﬂ&ﬂ afsﬁbmﬂatd'] en gnQuE, an

consisting of. a) a wash solution, b) one aor nore
abzyn@ﬁwucad“a@t@% afrefePiist BICEFRIPF [632nagntiagserpton Ui @ regeptor subunit

fragmggt% 4l Qﬁcf“an ?H}Lﬂlﬂgor 4 Rorhidfie Caaﬁh?ﬁqlglsﬁ&l: & (pt}sng ]a;ﬁ \Aa;h%ﬁlfhne a coupling

|oﬁ 0 e positive con

domamnah yligoigcleapddoed combgetiornoRdnyttes,or anﬂle therafpr ot ocol
for neasuring the presence of target analytes in

kit of claim14, wh the . .
13, ot PhBHideEie o BEEY PO EoAPIY €L MU BoHaRAg

pLot ei g (iBRho RO SR of2Min0dYa SRTIHARY bAOS both of
conj ugates, or any conbi nation thereof. %D 2008/ 067091

PEY/ US2bad¥eaid3rdudhee eégend amdt hod for processing a
m croarray conprising a) providing a nicroporous
nﬁ%braﬁ§°§P“|a%%§éﬁgm8fy§881ng at | east one sanple to

the nenbrane, and c) processing the nmenbrane such that
14. aTdekeolahim 18efihtr don@isugon)or hvide @emeeelectedfrom the group

consisting of:
a) a wash solution,
b) one or more antibodies for detection of antigens, ligands or antibodies bound

to the capture elements or for detection of the positive controls,

c) software for analyzing captured target analytes, and
d) a protocol for measuring the presence of target analytes in samples.
15. The kit of claim 14, wherein the antibodies for detection comprise antibody-binding

protein (BP) conjugates, antibody-enzyme label conjugates, or any combination thereof.



16.

17.

i) at least one fiduciary marker, ii) at |east one
positive colourinetric control, and iii) at |east one

W@eassxwe1 control to nonitor assay perfor mancePCI/PS2047/082732

met hod for detecting an an&byte in a sanple conprising
providing a nmenbrane of claim1, adding at |east one
sanple to the nenbrane, and processing the nenbrane
such that a detectable result is provided. 18. The
rmmlmlgbddbr ploapssInEz myghearssiy conpesiigt ect abl e resul t

i ncludes two or.nore of at, |east . .one fiduciar

flr kerPTORHIMESB{cTopoEous Ry ppiale RElaim %’et ric con%/r ol ,
ayd ataddaasdt 1Q@BoRASpIcS thEMBinbainefmmddet ect an
analyte in the sanple.

c) processing the membrane such that a detectable result is given by two or more
of

1) at least one fiduciary marker,

i1) at least one positive colourimetric control, and

i) at least one positive control to monitor assay performance.

A method for detecting an analyte in a sample comprising providing a membrane of

claim 1, adding at least one sample to the membrane, and processing the membrane such that

a detectable result is provided.

18.

The method of claim 17, wherein the detectable result includes two or more of at least

one fiduciary marker, at least one positive colorimetric control, and at least one positive

control to detect an analyte in the sample.



