ASSAY MEMBRANE AND METHOD OF USE THEREOF BACKGROUND OF THE | NVENTI ON
FI ELD OF THE | NVENTI ON [ 0001] The present invention relates to a

nmet hod for the colorinetric detection of at | east one analyte in a
sanple, preferably multiple analytes in a sanple, and nenbranes for
use in the nethod. BACKGROUND | NFORMATI ON 10002] Bi omar kers can
identify disease prior to exhibition of clinical synptons by a
subject, and therefore provide the ability to treat the nol ecul ar
basis of di sease using targeted therapies. Thus, bionarkers allow the
phar macodynam c effects of targeted therapeutics to be eval uated
before clinical sig New

bi omarkers are beln‘g§ coveﬂﬁéﬁ y neans Qgﬁgﬁﬁgﬁggﬁgtr of

prot eom ¢ and genonic studles u3| Iom1throu | abour i ntensive
t echnol ogi es such as nass B&SdtHQ ﬁy?%ﬂﬂﬂ%Yéﬂ K f or mance |i qui d
chromat ogr aphy. These technol pgiporrteE grvaNTigNscovery tools for
identifyin vel biomarkers in sma rs of samples fro

subject o BV er TRERE REREIHEE heEA] of etPIByHBE i Toh g
nunber s of oﬁ@mipﬂytesﬂ 1 sa0mplesprbi@bly mubpfcanayiah B ganghc epitrethbaesfor vse in
cIinicallyﬂvalhddblonarker Currently available technol ogies for
screeni ng Iarge “funmber s of sanpl es from subjects are expensive and
cunber sone. [0004]Cb|or|netr|c |nnunoassa s are often considered the
accepted standard for S|ngl@ lﬁﬂﬁgﬁﬁeﬁﬁﬁﬁq These assays
typically involve a primry antlgen specific antibody to bind the
target ant iltg)ezi f rBtmﬁahem&aniﬁhﬁfy didetsa paGL gsearb:tb;hmdt:ﬁm@akj;emetomebb asing a
secondary anti.
nost wi dely S
(ELI SA), hawmngsw&m&beem3@SmQWe@epmommgtmsnmeﬁatﬁémmsaédmemenwt@f
single pro ed for sinple, rapid
and cost-e%?ggﬁ?%gm%?ggﬁgggﬁ?sges?@b%ﬁg%%ggﬁmﬁgﬂﬁsed to detect
bionarkers n bi o] ogi cal .The increasi i nter in the

si mul t aneol Oﬂeas hF‘g Hté’H’PTkBYIS F”fl$ HFevEr ot drRes ‘ir}% lagee 3 %r °ﬁ%r§tef"8‘éid to
t he devel opitegehonit sitdiéstusink e»mﬁrougmm@Eﬁsa;eﬁslwmecmnmgws@fmraamas‘sor mat .
ZLST Ielcgt Pg‘ﬁpggtrci% V{ignc{ hlé}{}%lrfgm‘{arelcgﬁl 161 8hr01¥ (El);zgrgp(illé tﬁlteseq%YI%ﬁtsciglets ¥1e§reat

routi ne metkeadery Roofsder ldhna@mgs;lbved:blbleektrng smdldlemtb@rsméelhmleeabm@lh’mflctsenges
sur r oundi ngioh e SRS Yhlobe o3RRG 1 GHEY1aAR hu fE ST i AR ol hifecl  the
assay reagents an & need for expensi ve "1 nstrument at

Accor di ngl yefore deipgasrafidasa érnea%eeaéhloehr&tr eursnilappinble f%fé\lfé‘l’&lﬁé feind

i npl enent  ag&ane MB-hosserasianhsieh faaf subjedfart BpeteaR M cumb&ainabl € and

cost-effective screenlng to valldate the utility of biomarkers across
| arge Segnﬁﬂbtﬁ of Col anBP ol atnoass sareo (3] consg:re-c['t_l'l% aclzce Nang\l‘;i }OQ(S)IQQIO’IG
aspect of ei nveRtion Ferates To a mcroporous

detecting aoteingasturonrst. tﬁmg@tsaﬁnmlgaﬂemmwaa ey eltlgetntseemmmaneto
COMPI i Si NGy AR 4B AY ack DA PHP LR w A ari SRR CART WG 2 SLEIERL and
five contro tﬁ ﬁ%ﬁ%ggspétteda rint eﬂ”g 1ﬁ9@ Eﬁ ot ﬁfnbrane
surface, t huibady ltnéetlsteaeﬂemcfalm@Eetlcelseqmtﬂtemwe@%mfﬁ%@nwIS&WHtﬁel ng

abl e to bi fghedidA@&hbeANRLYS GLISH) Galihk bal-bdabli@bd ﬁ@tatcnpﬂor @t enents
conprises: i) at |east one fiduci'ary marker, ii) | east one

negative cBﬁFPGPmFBfﬁ%ﬁﬂtﬁﬁnhﬁéﬂﬁﬁﬁﬁnd S|gnal i||) at | east one
negative control to nonitor assay speC|f|C|ty, iv) at |east one
positive cHoed)ri nElard is a oaed fereimplaradidend sopt-dfective datnostivgegmabat tanbe
control to, i

10007 vi | 45F RudeB RERASTLLBLEROARR. TG RMEIR Al IR E R |
of col our i metspymem df wallipla piokes it semplonitas bhéto thetdevdhapnienr df suliinldeadst ood
that other mqgttnggsgz!yg)ﬂl a%%%tto% fmt l?’?otegﬁrmsg&/ ﬁgroat%@’s at%)&ﬁ‘t%h?ased fora

fl uorescent yes such as Texas Red enzyne su bstrates’ that
variely of applications. However, this technology has vet to be adopted as & routine method

LY and%ltheletgre prov1de the agpgy(? frf{(TF t’é]e molecu?ar%asmbo(?gltseag usm§ tarfrebe%



a sanple, the nenbrane conprising an array of capture elenents
printed on the nmenbrane surface, each capture el enent corresponding
to and being able to bind a target analyte. Optionally, the array may
further include a plurality of control elenments conprising i) at

| east one fiduciary marker, ii) at |east one negative control to
nmoni t or background signal, iii) at |east one negative control to
noni tor assay specificity, iv) at |east one positive colourinetric
control, v) at |east one positive cont¥ol to nonitor assay
performance, or any conbination thereof. 3 100091l n one enbodi nent
the array t

capt ur ¢ ol arsERi Suh PR S ETRIN RS, SRt el isdhmtagRhe
bi nd t he sar?é‘s-rtemﬂg@tOf&mabweeageaﬁdmbth@hpe@f%@wewvee@mﬂu@éaﬂem enent s

bei ng abl eﬁlc@ormhélf'i t@hﬁﬂlégﬁe@%ﬁ'ﬁt&ed%@ﬂlg%gn @ﬂ@l&r)ﬂ&ﬁslo&:rﬂ@d\nﬁweﬁﬁagﬁf mehedp of
capture el enents. In | ternative enbodi ment th e array of capture

el enent s cafApied dudich “BP%%H"|Sﬁi}abéf’fan§)%‘is?%ffeﬁtfveé‘§5€tnmgé° wliddetie gtﬂltsé%fc h
capture el epeitkelsAcrdssPEd seRBnBPf ABb&Hulaoi Nd the sane target anal yte,
each pair of capture el emsnts bei ng abl e to bind a different target
anal yte than any ot her pai r ? [0010] I n one

enbodi nent, the plurality o groups of capture e errents are able to
bind a pl urallty of target anal tes, wherein the plurality of target
anal yt es coWfli seSmpecdp! hpmentonrshiss o “EI%fP@)é‘fuséﬁg‘PWf‘e@f%I gingst i ve
of one or neagtanéwtuﬂgatranﬁiyts Qﬁass&l‘iapl@rthﬁﬁﬁﬂjrinbQ@ﬁprﬂﬁlg%l@&n‘ﬂfy@ﬁat JSbIﬂpﬂseIaﬁlJ:a@t l.
In an alternative ur al

ty of ture
el enont's. aPl ABYE FBOBHANE B S Pe ey gise SfaR, Sto SEREMRR « ne
plurality effargrigat leanaieyehlmse clenprt ncsnespo@cn@ 0 mndiging aplametisd obrggtar get
anal ytes d [ or nore treatnents as set
forth in Tgé)al?yt E?lu;atﬂﬁ'& ertr%gq%récgtﬁgl %'es enbodi ment, the plurality of
groups of ®apt wtlastpeafehtistyarakeabl e to bind a pl ural i ty of target
anal ytes, yher gjRad % Rbik@ldnbk¥ ©hohiRdf SkerRakYLES CONMPrises one or
nor e panels of target analytes for aninmal testing as set forth in
Tabl e 3. | filandt eyt onfinegatiaeanyel (empulr serspectisy.-pl ural ity of target

anal yt es rg@reslemstaneqﬁg}merb@rohmetmcoaﬁm dnWQr Or nore panel s as set
forth in Tabl es ne enbodi nent. t he target anal

S
Sel ect ed 1 Fbm & FFUPIME T BT B PP ISR S B dgmapaon heear
pol ypepti de, a polypeptide fragnent, an anti body, an anti body
fragnment, #@0HNtI M@dythbmwdﬁnhigvmidms ﬁescrémd wiih iefpegmce ansepticdlgeimetry and
T ragnent, @ao@%hg%gﬁtﬁl ﬁglﬁa{lﬂ"b@alﬂferstogﬁlthgtmﬂ{ep&?ectié}] Q?ﬁ%selﬂa N
i mmunogen, an 1 mMmunogen fragnent, a ion, a nmetal 10n-coated
mol ecul e, BRR}PYeH, Feneraminie: flaqresesnt dxes &Hchas Eﬁﬁaﬁﬁfﬁﬁhabd gyme HbP@tes Belt or, a

substrat e, g@RraR%Y R unnk RN AMmay Be (REEPt Or fragnent, a receptor
subunit, a recept or subunit fragment, a | i gand, a receptor Ilgand a

glegﬁglt lor ng‘ (] i el’ %n ong glgﬁéﬁan nf % maé% 1a{| 15 ’for?etgctﬁngtjllurapg/ 0% V&%ﬁalill?lg %1%
grow h fact @ﬂmpﬂer, thg mrmbraneacmnpaﬂmn aphy waaﬁf@rc tslgm?ntsaplmted ns te ipmbene
factor fra hari de,
a pol ysacc %HE?%I gacg Qaph?@élgh%ng{o&e E[}?rﬂ%% %ﬁféﬁfﬁ%'a a%r%%l ?&zﬁff ace

pr ot ei n, aOptéqnpllss uwwenay fithgr ingludeen Hlm?slliir ?fase@twé dF%@%ﬁ“ﬁﬂ%ﬂg a

cell -surfage gl eRPERRILAary hafk8l,| €extract, a virus, a virus coat
protein, a hornbhe, a serumprotein, a mIk protein, an

ol i gonucl et i det least pRECPEAYET Watpl o mopilgr RAGkEHNdiERE.  or any conbi nati on

of any twoiipr rmre@tmelegﬂf:ecoﬂtr@@@&aﬁtlonasgaﬂep@maﬁﬁl ment the capture
el enent is, sel ectej glrgo ein, (ﬁrot ein fragnent, a binding
protein (BPYy, & ?Sﬁﬁ‘ier?ﬁsnb‘fed’ PHMGCEPAE an anti body, an anti body
fragnent, &n antieioche pagane\comivhioinonasr assay pdafodyanks, ghiny chabimtioa si ngl e
chai n anti body,thege()?i ngl e-domai n anti body (a VHH for exanple), a Fab

a



5 100181In one enbodi nent the nenbrane is renovably attached to a
bottom ess mcrotiter plate. 100191l n one enbodi nent the fiduciary
mar ker is a dye, dye-conjugated protein or chronogenic protein,

hapt en- conj ugated protein or enzyne-conjugated protein; for exanple,
Coonassi e Blue, colloidal gold, Ponceau S, a peroxidase enzyne such
as horseradi sh peroxidase (HAP), or a dyed nol ecul ar wei ght marker.
Preferably the fiduciary marker permts orientation and griddi ng of
the array. [0020] The array contai ned on the nenbrane of the

i nvention, whether through spotting, printing or other nethods known
to those of, o%lif}' | 1 8he biABocRhdne b YAy Lo E QIR SExEprRed RN E¥er s
control s incl for exanp a one ne%atlve con

moni t or ba@R@pw mehigreah capfire lement withia argeayabeinen l?dﬁ?‘ﬁ@ﬁhels@wrfﬁﬁ?tt or

assay specCifdifd bd ead grb@%?%ap@ﬂ@el&%lstbbmga&@tlo ®Hdia rer&fewnpra@a%&lﬁk tha@Nd
at | east one positive control to nonitor assay. performance. 100211ln

one enbodlﬁﬁm¥m¥ﬁﬁmh@§%WTWék@ﬁﬁ%ﬂBF“@EmﬁBﬁFFBWhﬁﬁﬁﬂﬁFBﬂﬁﬁ°§Wﬁﬁal is
print buff @I’emm{t@&ﬁfé}léeﬁaQlﬂﬁlh@rﬂﬂ@ﬂis@Edfhﬁjmtd'bﬁlﬂ'&ﬁ@,&&dh\teptﬁreﬁkﬁla{t it OpafrONi t OF

assay spec fICI rises one r re anfibody, i sot

or 1 o pondPHEE P BOOY = SHiHEr GBaY= FeBegba FPOT T Fareahle Tt
speci es ordﬁ&mhﬂaghynMﬁémm&mybﬂgandof&@ﬁ&&&hnnmne enmbodi nent t he
positive colourinetric control is an enzyne capable of reacting with

a'substrat @]()t] 6 9¢ ﬂ%n@%l%bd%n%& %&tpﬂpellf?y 5f%§dﬁbst of ciﬁr@ﬂ@n&m@gﬂbm@&n& he

enzyne | abel conprises horseradi sh peroxi dase, al kal i ne phosphat ases,
| 3- D- gal ac Pt grast angbifpodercEiiaiyeity Pf%{araﬂénaésﬁ%am%‘iﬁ% ong gpmore

col ouri met baxﬁls%ptaigemnalgz@mﬂlbaﬁlesoftdﬂeoﬁﬁdremﬁm@uédséﬁ&i Eohdiiet-0 83t is@d t o

resol ve positive capt \re ele tar nal yte bindin 0024 one
Crbod: ment T Hledolt P ERBEst SRR Sy QBB Hehas o sbl
conpri ses angndd phatblivgofiapétasalytaf waer@mﬂia blandytodi tayzebinalghiengprpaikes pne or
e ont | TRl el DA RRLLAGEacl B enBATR S0 SPBENERD( o030 ffS2Y
t ar get analn/Tagle 2a Iltnnntliprrﬁgerpawte nlebod@mnt, é@mbwdlltmg gtoapfaﬁ dapats¢ eemeptsigiend a
non-t ar get ;@30altie iy eﬁﬂnhget Q%H,@Jseé}% nﬁlppluafﬁy%mla%nalﬁepaoﬂlghgag
partner correspon ifng to and an assay reagent, and

col our met PRecor Ewsngeely ffnsget anglyteg Ay @lawdpms set feyth igdgble %mlnéPO‘\lﬁSr e

thereof.  GndQQ2dnibaditR! e A QEiafR a1} BEreftdemtds GMBRELIR 8Band twelor 3
or 4 positive controls tQ nonitor assay performance. In a preferred

enbodi ment MPHPARHT Ay EBHET TP8S 1% | east 3 positive controls to

nmoni tor assay performance. [0026] I n one enbodi ment each el enent on
the array (®1Hri niege asbaliningibe atget anlyr iokleget ivwenpeBd. gerre® 500 gm
in dianet e, b ] 8 5 G561 B R Bndnd APRIIEE 3R Lo 400
gmin dlané?%f%?%ﬁgﬁ %fpﬁﬁﬁﬂn ng ﬁkﬁé ﬁg glscreteaareasygf t he
array are [rgmangan anbedydinging dprgaipy#p alamyn &P fdigenf e mant 0EnigsiFyl wit hin

the scope Qéteﬁnlﬂﬁnt' the’ﬁﬂ&ﬂeoﬂ'naptleﬁ ah fnfiHogdhCARBERAIEeh ﬂﬁ_ﬂfm&h@m@tﬁflaﬂ’ abe
SymTEtrl cal . L‘P n one enbodi nment %0[.“’ or .nore ferent capture
TRt

el enents afe mojfeylpdiogprayidin, piPavdin e i hiigh A CorRRen @ JPosTG st

two replicat@synd ae@q:hor&aﬁ&epfoefragn&ﬂ@mtec@t@ smmaa &ﬁieptcﬂ shHueit aﬁgm»yn a
[ 0029] Descr.i bed her ei 10 is amcro qe s ta ! 311 Hwﬂ@

bl ural i ty BEORATEETOHIETDARERY "G Bt T gaRes P yex O pyeiy o
menbr ane cmgmnlllng ipﬂ)gmaﬂ sigiiallang pm’telmﬁmmmea gbewdnts, aprowth Mtoofllagn‘met,
menbrane s g?sa?p%bn Exa , & 8’?)19&9 Iilgn Ectgtrﬁ %}%10@ an nﬁi%[ﬁt%pq 1@&05&&1&5(&9 agel ng

able to bin targe n or
el enent s cghgwsacshange anolnmdeqhtmidw ghrcoantmnb@ldyd fap@lg neqi%surfadq@r@ﬁirr, ayellay

further co Emfakeslﬁ)icﬁla Qélfigu?til(jethrb(g{ydlcdgm éeﬁlsuﬂcg Q@&atpﬁ)ténﬂ G l:é‘fﬂaixﬂ&t, a virus, a

virus coat protein, a hormone, a serum protein, a milk protein, an oligonucleotide, a

macromolecule, a drug of abuse, or any combination of any two or more thereof.



i) at least one fiduciary marker, ii) at |east one negative control
to nmonitor background signal, iii) at |east one negative control to
noni tor assay specificity, iv) at |east one positive colourinetric
control, v) at |least one positive control to nonitor assay
performance or a conbination thereof. [0030] Described herein is a

m croporous nenbrane for detecting a plurality of target antibodies
in a sanple, the nenbrane conprising an array of capture el enents
printed on the nmenbrane surface, each‘hapture el enent correspondi ng
to and being able to bind a target antibody, the capture elenents

conpri sin nt i L I ma
Further 1 ndfiaE" s HoF eBpodbls Bl ARG s SREAGW dhrork RS SRUSEY 20,
one fi du0| dregmenhralbeding ptdin (BPat bindag protsieragmgeitdnvietitodn ap gitibedy rmoni t or

background féhﬂ&@lan allltfbbay l@&vy cﬁﬁ§ Lan Qﬁtﬁ)otﬁﬁ%ﬁt c!hXﬁ ac‘s%terc%m Ltﬁlb%né §1ﬁgle-
assay specificity, Iv one _positive col 6urinetric _contro

v) at | eastloBipapyeit PV‘e-IHcferrﬁxeaple)e E)F%ﬁtl‘t"é}‘ fragrealy anpirapihacs e gh a

conbi nati oy Fheﬁ@&ty fraFIQ&}?p Lldpase rahttbeely ﬂ@ghemna Fab’ ﬁ:tﬁéc@rﬁ?@ﬁét@ tﬁ%mglanngr ane
n a sa e t he nenbr ane

for detecti of tar ands
conpri si ng el %‘f(fs) tl‘?%%’tﬁ el ar é‘i‘tﬁ’ﬂ‘i’y e doRangR ApHRsTFRAISSHE
surface, eaahmﬁ@mtmf@makememknemﬁmmm@@admngmmﬂq@mﬂa@mmngbamhg to bind
a target liganid, e ca re el ements. c n R
feceptor s ma En ARG R SRR RO AR hRES R el ol
of contr ol eelymamntbzymnd qu‘aqucg q tgeegtor, laeas;ttordmem«fm duexamysubtmrtkzer i )
at | east ope.N&AMhYEa ﬁ’erlf b Abant Gn ARV HO% nORGKIE B; QHQQg ﬁtegﬂ@ém d11) at
| east one nedative con noni tor assay specificity, iv) at |east
one col ori Belyktdingorroprling dwanatﬁn pléseniclastide, ?mwmblveloe @ﬁztnmwo ANAEDNI t Or
assay perfgpgpnce or any conbi nati on thereof. [0032] Descri bed herein
is a mcroporous menbrane for detecting a pIuraIity of target
receptors ecept or l S|ng
ot oy ofttline o EHR Be HbeR AR o e BREBRE SRR AR
capt ure el dweanget beiymgs adnegdno Iibanntlielamtbadngettt the@egreypt element israe ewjgtomd
subunit, the Gaptuy ?L CORRL, S @ receptor ligand or
receptor su un?glﬁlgéndﬁggﬁ%§grray EO%EIIy further includes a
plurality of control elenments |nclud| % at | east ong fjduciary
marker, ii)00%4tl | edstre GRROGRGLEF PEecLBRYEH ant%“cr‘?ﬁ Pﬁs‘f%artedtiﬁ BUhE
signal, ii t:h)sora&l duaaz&'fan QIR JRtdsy allggolikbe, ivdoiMBhd ddeasd SARNac disease,
speC|f|C|t¥ wr / essi X easeooleve colourinmetric control, v) at
| east one pos tl%e COHT O] ?o foni t or assay performance or any
conbi nati on thereof.

[0015] In another embodiment the target analyte is a blood contaminant for testing blood

bank samples, a compatibility determinant for assessing transplant rejection, an analyte

indicative of pregnancy (such as human chorionic gonadotropin, hCG) or fertility, a drug or

hormone present in a body fluid, a cell activation marker such as a growth factor, a cytokine

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,.

[0017] In one embodiment the membrane is a nitrocellulose, nylon, polyvinylidene
difluoride, polyester, polystyrene, polyethersulfone, cellulose acetate, mixed cellulose ester or

polycarbonate membrane,



100331Anot her aspect of the invention relates to a kit for detecting
of a plurality of target analytes in a sanple including (a) at |east
one nenbrane as descri bed above, and optionally one or nore of (b) a
background reduci ng reagent (otherw se known as a bl ocki ng sol ution),
(c) a wash solution, 8 (d) one or nore antibodies (including

anti body-bi nding protein (BP) conjugates or antibody-enzyne | abel

conjugates or both) for detection of antigens, |ligands or antibodies
bound to the capture elements or for detection of the positive
controls, (e) a colorinmetric detection system software for

det er mi nat i [y e SPOt d I

results, r{@ﬁ?g) a%bc%gt% 5]8!64]1% ﬁm n%m%tane S%m}oﬁ%?ypefng%g%%g%oﬁ?ilgsgl tes in

sanpl es andnianyteradatbi nat i on thereof 10034] r In one enbodi rrent t he
background reduci ng agent is a protein blocking agent selected from

the group ¢ePri SilMgheStabsbidiink e fBRSRY Rark&Vd 438, @e.e(uﬁngatb@ jefd, or

gelatins fromfish, ot her cies and dextr bl OCkI ng
agent may & °’§‘&%§ﬁ’lcé’ﬁ’éﬁ‘|‘? g%Pt% “PW“%?“(S‘@F%%%WPZY&E@H“JH%M@%\R& %‘6 X2 Rl% on
X-100 and CdRSsic Bﬁﬁ,&ﬁ]ldﬂﬂhl Qdile, reread$, Apaioxitidse enzghosiich aetorseadiglet ect i on
system co S rising
hor seradi s erf)’élgaosﬁ e, XH%I?} oil?eﬁlélawﬁeogl ln]argaseée rz‘f;b??' Pga ac osrlpase or
gl ucose oxmd‘alsteomndtlal Ealdla‘sddllmt@tlsetract ed fromthe list conprising 3,
3", 5, 5 - tetranethyl benzidine, diam nobenzidi ne, netal-enhanced

di am nobenzgedine, The &ﬂy%@mﬂm oﬂa]emeh]@}ane &Qlllel lmesd@dn SRy ubl Qoldhge
tetrazolium.chl oride, 5-bronmo-4-chloro-3'- indolylphosphate

p-t ol ui di n8T¥EeCr AP mﬁ%?"ﬁlﬁﬁ‘fm tﬂ@%@%ﬁ&%ﬁ%ﬁ% prﬁ%‘f"nﬁﬁﬁs TRUgfvor
[0036]In almﬁlhﬁﬁncaﬂmgdbr dxhlﬁpll: mv1e.ﬁt cbr@lﬂeg’aﬁ{iaadoﬁlﬁol 'tdln@utﬁﬂiabkgd)uﬁiﬂ signal, at

processing,a.m cro rray o ctin te in np
least one ne 2} wa niro to mon Or assa e(:1ﬁc . as %ne osmv ourl d]&&trlc
conprising (Qa) g a ran escr be (et?f ing at

| east one sarpl, aldtaoletlsmenermﬂb\reasnmol annnbnétm)asspyg@'&:&mmg t he nmenbr ane
such that a detectable result is given by two or nore of i) at |east

one fiduci ggoy1nar kfdne embddint 18 AsthtiRREntRPRIkdn& backkRUEd MBIE Frint
control, and |||) at | east one positive control to nonitor assay

performanc@“ e’[r0037] I n one enbodi nent the step of processing the
menbrane conprises a bl ocking step during which available protein
bi ndi ng si {t822]on {rvee rpbdsiiramethanegatblegekotitc nanitopistyospetdifivashmpisep,

contact | nYofNL oIRIRGAAS b {NEeSATI:SH AR BiaRiRGy ROGHTon Py

anal ytes to be neasured ep to renbve non- Eoun materi a
fromthe n@ﬁﬁ?léﬁ@lesémﬂl@élw%@edtl%géﬂ%nbr ane with one or nore secondary
anti bodies that correspond to and will bind one or 9 nore target
anal yt es afm23jon- Ixﬂfngembcamﬂelnymepdshﬁé cdl@rribeuia dort@! i@ an aﬁﬁﬂycaﬁﬂjlefcﬁr mance

control, reac%tlj tpg'sub\/\{a%e toseleegite aa egctct(ﬂg It”egil tt II{? ete n%o lméﬂt) [he en 1113 ?elo €
or both of "&n enz ate or "an enzyne su eraté a

det ect abl ecmmisuetsthorSfr@rD_@&ﬂotudass, alkah@r}dlle@h&t#sa& Bmegmcemdae blcgha:osreange of
nunbers di §>8!iag§qq ol?@énﬁioﬁ‘im@ﬁt%e c%f&métge control comprises the same colourimetry

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

[0024] In one embodiment the positive contrel 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
from a target analyte, a binding partner corresponding to and able to bind a non-target analyte
that will be present in the sample, a binding partner corresponding to and able to bind an
assay reagent, and a colourimetric enzyme label, or any combination of any two or more

thereof.



1 to 10) also incorporates reference to all rational nunbers within
that range (for exanple, 1, 1.1, 2, 3, 3.9, 4, 5, 6, 6.5, 7, 8 9 and
10) and al so any range of rational nunbers within that range (for
exanple, 2 to 8 1.5to 5.5 and 3.1 to 4.7) and, therefore, all
sub-ranges of all ranges expressly disclosed herein are hereby
expressly disclosed. These are only exanples of what is specifically
i ntended and all possi bl e conbinations of nunerical val ues between
the | owest val ue and the highest val ué enunerated are to be
considered to be expressly stated in this application in a simlar

manner . 10(@?é|The 1{591\6% e:m%g ifhent ﬂ%laﬁ yé%ﬁ]gﬁ?elts (ii, 2b5 gtladg I iti%x?coﬁﬁ%]?ioﬁ in

t he parts, ment's an eatures referr o or cated 1n the
speci fi cat imenitesfasspyhperfapprnie dn & prlerredaibilichaet| theyaray compripasetleasel y, in
any or all ,conRi.RabisSoffor R RffoiREEL. Of said parts, elements or
features, and where specific rntegers are nentioned herein that have
known equival.ents_in th rt to ich the inventiqn relates, such
cnown equi YR o 1heh epridiier a6 Hlamom eb BT CRI IR FioRLe g of

i ndi vi dual bytwsait100 pmitd500BEI nkiaDESCRIHdhiDNedClr difddie DRAY\BNESN 350 pn to
100401Fi gurgs, 1A- 1C are pictorial diagrams sumarizing (1A) the
processing 0 Han aﬁffbbdy array of the invention for antigen
detection, (1B) an antigen array of the invention for antibod

det ecti on, [WAA (18 one pebadiragasthe giscrise tews o8 thpgray aprirtcdin aasr)?sé}ﬂdéﬁ t he

i nvention. a%oﬁéﬁ}"ﬁhﬂli@@efal WishirPthPdcpedtidlinvdht@@! RIS ivthiBo@Edry infidhd ey
function ag ﬁProcessing of the controls spots present in an array
printed on ai"d¥g4d menbr ane of the invention. 10042]Figure 3 is a
gr aphi cal diagram summarizing the results of Exanple 5 obtained from
processi ng [(9&#han &eana ambglitiemtifon ar mopsydiddént eapturcdhanenigote printain the
represents ,the if Ho@shalpdaimlgnAlead RAYEHMKESE Sl RaptS Uhiher: Sre GRS er ed
positive. The threshold is set at two tines the signal intensity of
the negati W&2®htrol spot (the Buffer spot). 10 [0043]Figure 4 is a
graphi cal diagram summarizing the results Exanple 6 obtained from

pr ocessi ngfdiesian Bestibaddareinlica wptok@tuswhdntbraan tar Bochiiesa ploralidg phtiget S B
surface ant] S. . T line. r esents the thr I i.gnal above
ohi ch the PUEERR Gy 1880 1 RN 0GR REPEY P, 2000
times the skegem pringet endiempmbiang fydageegelt daplorecbntentebrespading tdwmd Beifid er
spot) . | 004dhd GloeHdaarge bitigth GaARLE RlandliRQE AT SUER! dotbhilnd RNGnfREY! L S
of Exanple 7 that asSesses the efficacy of a fiduciary marker of” one
~ enbodi ment obtipaqi figneeht The arrayTary Mirthgiopgiss ardurplgepficostip! elpentube
nunber andifhiisgt he dilution factor. 100451Figure 6 is a graphical

di agram shoqwi ng the results of Exanple 10 that denonstrates upper
respirator§ viFéF“b%Fﬁ%ﬁ%ﬁYEWgﬁys for detection of antibodies in
serum sanplies. aBiexst bisiButisedouiid] Seuplivshaai@nt eigia€d at a dilution of 1
in 800 for., res§pg$ of a?tib09H§s toteach ofgihe six viral antigens
on arrays. : siagﬁ‘?i RN ST °t°§} I BERGT FFPEOB000 was set for a
positive test. aBasechepnsitiveicslotidmendhwhigolt he results shown in Table 20
wer e obt ai ped. Fi qk o ' | |

results of %Exaﬁyla@%ﬁ% pgﬂ{évv?n%ﬁlém% %él?orn g&;ﬁ&?{%gﬁ %og%n{@%%%%ﬁ%ﬁﬂg@?ﬁ{%@@
sanples that were tested at .a dilution of 1 in 4000 for presence of
ant i bodi es[¥&eacResstibed hereindi g micioperpyseyesnbesng fr AejesHae Hifurality giareet
DETAI LED DiES6RIiE T SMnfple, themeh biENSmEIN {8 4fdyldTeappire daidntsi piMedbid @8
relates to_an assa% nengrane f@r detectigg of gé.le%ét one tarpet
anal yte or S PP AIE\PAGE R RY GERCE YTHRBLE [ 297 BeRRAO 1© BRI BTET as
kits for detigedyl thgcparceldndngebmaidal i asigand astibowt liyadk, diptiptialigabsi ng

t he assay nenbrane. [.0048] Bi onar ker n identify disease prior to
exhi bi ti on“of ¢ ii%ﬁl'\rfhglglfig%af?]ﬁﬁiuéa@ %ﬁon}ogﬁ%’f%@f@u&ﬁl “therefore provide
the ability toatleshenetfidecirpinedert ar basi s of di sease using targeted




100491Accordingly, the present invention contenplates a plurality of
capture agents arranged to detect one or nore (i.e., a panel) target
anal ytes (i.e., biomarkers) that may be used for a variety of assays.
For exanple, a panel of biomarkers nay be nonitored during clinical
trials to determ ne effectiveness of therapy while sinmultaneously
ensuring lack of side effects or any other adverse events. Thus, a
panel of biomarkers may be used to test a variety of conditions
and/or to further validate one or moréd potential biomarkers.

Exenpl ary conditions include, but are not limted to, human diseases
or allergi p ETATRYA and ani mal
testing pe? orﬁ%gggrlorgggggﬁggggnwﬁgﬁﬂ% %ﬁ%ﬁggﬁunderstood that the
panel of billdnardtéps opsaisedsiae eanisel teltrpRifvgasalyIsPisHRd®s of clinical trials

to obtain g,)greaisd o%}%%&etc%fb@liulﬂ&n@éon%lug mechani smin a popul ation
prior to approval and general adm nistration of the drug

Furt her mor &) bi % HaT R ROSIEYE FoRYY gpgniten 5551y eeforyifce Brr?é"%@i‘ﬂofléhefef’%m

ef ficacy studies and help to nmeasure real clinical benefit to the
subj ect. 1(0@301Bi diesdribed erdmis aaliggolas megblatedodiBteetingiapiiraliy o itarget

subj ects a I t

Bi orar ker s hi andé %ﬁ% sXm;{DQ tluS eeg%ﬁlqe Eo?lﬂj?img?gn dﬁ{ngig g@%m&?g%@g@g&g%ﬁeﬂ gn Jae

t reat ment gfefnbl@a«wrfw w@a@uwer?@erﬂeetwem@p@ﬁmga:ranéibgngﬁbé@abéd phrsshet er s
si mul t aneo‘ﬂédnﬁ thé &Eﬁlﬁ%l‘deﬂg E&ff})?llsﬂga ;ebé:f)td?gpﬁlfeée%topgub{u{lﬁ atheeil, obﬁbnﬁlﬁe
subj ect. Thése bionarker panel's aimto identify the right drug f or
the right &tibpidegiudssaplpality phgeptrelickmenttingydieg onar ker val i dation for
predi cti onjof @tgaﬂbmguhamydm&@ase dlsorder or condition refers to
t he confirpation, of accuracy, I groduc$ %¥ and effectiveness of

bi omar ker s ' n FEIBY PRegEHiKR R dQRENOFP S FYRE 58P condi ti on. The nmj or
chal | enge hor bﬂmmmbkﬁmgmm&&ﬂaﬂn@mmnmrahashmghnyeveI of variability
of bi omarke YEm?m: LRSS aﬂggmﬂwgan popul ati on and the consi derabl e
mol ecul ar h tero enelt o f7c diseases, even froma single

ti ssue. Asvh neweyst elnesmm\r@rcemrdbtoomitm@ﬁsanak‘é)smanhemtanramibﬁriatm therenfa t he
research setting to the clinical diagnostic |aboratory, it should

progress toeygh ﬂesfcilmd.exsﬁlagﬁalc&ioo@@mﬁélme [ Beteclii@a plltaBty of @kt Of

bi omarker validation is evalu athg ﬁ rqﬁearch technologx

per f or manc &R SFERPT R BASATRR AloyRIPHERe (ARIATEAS THHTY V18 Ger . the
ultimate gela:hxenteSprinrtﬂbn&ﬂelnealbtadeaiurfm dath ctahlﬁrebieﬁﬂﬁﬂ’bléﬁg alilotoibﬂﬁratt:irgey
early st age dltosr%lasege tor, sub m{ gle c thure el men@.c 11 1lsmga rece tor liga e \{?‘elcla q(?rt i on).
Upon 12 t ECHNT cal  &nd clinircalr Conflr nats % %\ ol'v t he
bi omar ker aﬁ%mhM¥e®'EwsnenmUmméYﬁvhﬂ@w@ﬂda@hsﬂahdbpmniédnmm
reprodUC|bggmdQégh t hroughput format for clinical diagnostic
|nplenentat|on Wth | aboratory performance rigorously established,
the clinicll vaficabpredideditiy sutk8equent|y be anal yzed to define
l'imtationg aﬁPieb&@ﬁe'n@%ﬁve @Rl 64 1&15“11%@!!:&01%&61411& ti¥nal Def i ni ti ons
[0052]Un|ess defjned otherwi se, all technical and scientific terns

used here|H‘ha@%bﬁﬁ@méﬁﬁﬁv%%ﬁﬁﬁﬁbmﬁgmbﬁﬁWﬁﬁFﬁkﬁhderstood by one of
ordinary skil | atRast b pasifivelcoloithéitic dohir, i Nnventi on bel ongs. Al t hough
any nethod and ga eriaL§ siqnéfr or e U|vaﬁpnt to thos desg i bed
herein can'be (GL&&* P PPHEVESPL ! PEROTBR ELPT RG BFC TRY THPERITOR™F he
preferred methods and nmaterials are now descri bed. [0053]As used in
this speci 10033t i oAnetkad agrhe obihp mmeten Elaigh ive Kittfpradetspting of apluplyy gitarzgl” |
“an", and mgg%snhngh#ggwghggal references unl ess the cont ext cIearIy
dlctates ot herw se for exanple, references to "the nethod"

i ncl udes offeé oﬁtﬁﬁ?@mW§PWHB§“fﬁﬁHP%¥m§F6%§OﬁFmﬂH@mF?ﬁgﬁﬁgécr|bed

herein whi gfy Waltkc ﬂﬁﬁlﬁ@d@ﬁ@@éaeéﬁ (cHRrHifASEwPRLRRInS didibed i n the art
upon reading this cl osure and so forth. [00541The term "bi omar ker"

refers to hy & dﬁ@qﬁ? 8%used as an indicator of a biologic state.



[ 0059] The term "control to nonitor assay performance” refers to an
el ement that forns one part of a conplenentary binding interaction
during an assay and is intended to provide information on the
accuracy of the assay result. In one enbodi nent the positive control
to 14 nonitor assay performance conprises one binding partner of a
conpl enmentary binding pair, where the other binding partner is a
sanpl e conponent or an assay reagent. The assay performance control
is preferably selected froma target ahalyte, a binding partner
corresponding to and able to bind a non-target analyte that will be
Er ﬁzegjl ;2 éécel’ }g%}e)m%e al?flbghln En@ﬁdlugl 1%%#!—[3%%%%33% ein ﬁg}’gg Il_]ll%atgsn d abl eto
conbi nati on of @npodm@zmxe labpelroenjtness eotfoth) A d@m;mb@n@genahbﬂndmrng
partner - cor 1 esPandiaguhiaa Al ABLR didheRt BrkoAucRoRt RREGhyRRBbNE,  hal
will be present 1n the sanple is an anti-Ig antibody that wll bind
an |nnunogK@buI4%mbm@§§ﬁﬂmﬁﬁﬂ@@§@run1sanple t herefore conflrnlng a

sanpl e has (fheenoagslethr shAbmiieasmieighf uﬁenmyrh@baagsﬂ@amd@ﬁzrlysgwfe@@@%&ll ng
to and able to bind an assay reagent is an anti-1 antlbodéAthat wil |

bi nd a secéHdardP PRI REEEEBNE H qrffaqcepgana@@alntsanﬁ?s(feggly COMRIALE qy
such as bioti nythatgd anti-target anal yte anti body. Another exanple of
a binding partner corresponding to and able to bind an assay reagent
is a biot| t edanti.b L AL s |Qg L&P divnzRes gxidase
conj ugat e t % |s]ﬁ§%§ Qg%nfbcegs %ﬁgaéssg 60608¥%e tgrnégétntrol
to nonitor S%l@:@é;fm@ﬁwrwp@pwﬂs%ék@rlﬁﬂlt easgm bewéwnun lbyayin. jgalatiss drem y

rel ated togg ple®aSdiheP§Roibl ME A& ahS lSlé‘Jklll &uﬁamlse Medte whth fdi Ng
pair present I1n the assay_and is_intende o provi de |nfornat|on of

t he speC|f#@Pﬁ?ﬁSFhﬁ%@mﬁﬁWbﬁ@ﬁ@ﬁ%HWf“%Fﬁﬁf%g This control is a
negative control that is not expected to generate a detectable result
duri ng nor ¥B5]as s &yonp embeEissénhtye cHaringkanipkaion systearromptisebockpziarerlebg! f or
antigen de r ise an
anti body 1 P apan & BoR SR RREI LAk ok Rt bl

Al t er nat i vétlgctosidasepngluerss epedassand ayubbiente glsetebipeny the éﬁtéemplefnl,g 3t hed.assay

speci fi ci tYetxﬁﬁaflﬁ&lnmmy Idiim%ﬁa{zfdﬁle a1 Rftlah @8 QiakiH3bensid A l4cnitR-1-bi nd
any antibody _in the sa . 100611The term "fiduciary marker" refers

to a col ouf‘@ﬁthﬁhF‘Fl@?da]cﬁonde ipeplug fehpzolipm Fhigfidiayyopet¥bie@et abl e on t he
menbr ane, pdelRE&Bhaye f-bLRERESEH And@aghihol RS MIepHoshaR ATt ®Rd TRBalaSSay Or
processi ng of the nenbrane. The fiduciary nmarker acts therefore as a
"true" pos e c . y fers
o & menbr LAl ¢ ATbE sk AR L o T e8P O S T Ay

por e-si ze dfteting Wﬁlbﬁtn malﬁrf}m@héomlﬁ’ﬁ@él ment the porosity of the
nmenbrane ngy dqﬁ@&ﬁhﬂﬁn&mﬁmgﬁggg%ﬁgmgbne of reagents wth nenbrane
bound conponent's by contr ol g the flow rate through the nenbrane.

M croporougﬂneﬁﬁ¢&5@§ﬁﬂ8Peﬁ§@h hthe pembrieg, tidesent i nventi on conpri se
ni trocel | ufwse,prdtydsPB iheR@hBhONch genele@idilidREidesivil Yessiore of

pol ystyrene, paq yeth rsul f cel ]l ul ose acetate, m xed cellul ose
esters and poly arbﬁ'?ﬁ@“e€%ﬁ€§Tﬁ% “t erm "negative control" refers to
an el ement conpbhi SI ftdeaptron@Iposivinié é@crunﬁfemalommr eldat ed protein to which
no conpl ement ar rlqeaa%ng s}tlnggonlslto mom{?)r 852 L %)rf(?rg resent in the
assay. Any detec%ab?e Si g MAl T oMt he neg ative con?ro] can be used to
determ ne the background threshold of the assay and the accuracy of
any posi ti {@3Hesullt g efodinent BxistspPirseressior emegatany eompsits ? locking
noni t or bagtk;gﬂlﬁ"lﬁm thich SRAMbId protéih bfﬁﬁm?blfe@ & the ;l’_lglﬁblﬂl{el s it %{ optiSnad
solution used to carry and print the' Eture elenments and contro

el ements offtd SEEHéOWé??B% Q’ﬁé‘e%{i“% 1%%?&10 SENHHPE FELH™EKIAPHESS FPS cer ol
and a surf agisarst,a \wéleit@rtaEﬂmbvanq@cﬂoymﬁdmiam@mmfe aeiBiahe, SahedatiShel ween

20. The bl ockjn lution i s used tqJ educe nonsBeC|f|q79r£tein
membra w1t10ne or more secondary ant od1es 1at correspont fo and will bind one or



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

anti bodi es, or antigen binding fragnents of antibodies, such as
pegyl ated (pol yet hyl ene glycol nodified) antibodies, can be useful
for the present 17 nethods. As such, Fab, F(abl)2, Fd and Fy
fragnents of an antibody that retain specific binding activity are
|ncI uded within the definition of an antibody. [0068] The term
"secondary antibody" refers to an antihody that will bind a target
analyte and that is COI’lj ugat ed with either an adaptor nol ecul e such
as biotin or z [

Ant i body- a }fr 6‘arlggtggn Sanﬁnon tar%gt ana]%%gs%é%ouf' ‘ﬂ% a% Ssgjglge?f%{‘ggfacbfe result
by cont act |0p¢gmalh*@slanm mdyomarpﬁtbq: nmobrfnsvgatﬂl@nwrtbhthazﬁala@amemonjemfyma

conj ugat e %P&L eﬁq%{k sh&?rat‘é?bzééﬂ&aéHQe'iéc'Ea@fe‘?esulfrOf exanpl e, anti body-bi otin
conjugates w Il "bind st rept avi di n- HRP conjugates. Anti body enzyne

| abel conj ncl u nti body- HRP co at e econdary
ant i bodi eslf(ﬁ’séldl S td%@@ﬂ‘%ﬁﬂﬁt @g&ﬁ%e] P £ FR0Ee @&P‘gwm ‘gﬁg@ﬁ}‘?@“’t F R Binds
speci fical lys 1([)I€tiso Blﬂﬁ@driti:s()eibﬂeﬁditdﬂgl iﬁﬁkinhMmhlyers ®fthih et thide @éfor eraapis, 1t hat
two nol ecul S, Ie th rel ativel

physi ol ogi éelt dnd:r %n 4b N gqu'héé( t9 g?%’l OI) gnd allsg gny) 1arF1ﬁelo(}:l 2 1)naPr\}\%nbers w1tliun that

ant i gen- bi maengordemeila 2its8, dFae b.f kid X. bio 48) palr therelioteaall @bﬂ@@p@f aN/vhl ch is
carri ed by ., aunhet ofsBRlhaERtre 1t BLERNAAS RN EnaB bk BRI ¥} O
the anti gerrlaal%élgngﬁ%%yggﬁm%n WIEF Ye’ )y\t{}g 3&%% c ' Ee vagl%au ‘

anti gens cabptys secitidally afsndedged allswé%w ¢0@1bb1am1is ﬁ@wrl@hw&ébwwéﬁ by a
hi gh af fi nidwsdade shdl iQWidiRst VRS RS C AR deXonsiiéRl M eleXpres i Grakll R NQ
is considered specific en the affinity constant is about 1 x 10-6
M gener al fys 2Rpliqagondp 2 pdgmMapnst- 10-7 M usual |y at | east about 1 x
10-8 M and particularly at |least about 1 x 10-9 Mor 1 x 10-10 M or
| ess. Arrayi0B¥si githd i@GROmAsaydbebr isetbdab;toaﬂbdveqnsi@triethastpecetlezm‘ntstah@

i nvention kel Ak GSedd (o U SLRBH RS A RhagdiigufoP! urality
(i.e., a p:fﬁe?%s ?nte éréet ana yttélszé(?? y lleg rﬂers? ot Sf;lglarrp | e,

t he menbr apdleeionriyr in sdhY 28 oralripatignsto fyo %@qu s pagls, elﬁ@&stﬁ Olofﬂ?éureSamdur e
el ement  angdpg. paebm@ln&etgyrs nfeRUnEPherdt BRSO aﬁlﬁ'«melqpmttmeammmne
surface, the at | east one capture el enent corres ond Iaiéﬁ% to. and bei ng

abl e to bi A Sep gttesaigl frogn GW@IIF“EﬁfeldBﬁ“a‘?dlt‘i/ filPﬁf’FH? hesefggs it
plurality olivematyselfogh.ements include i) at |east one fiduciary
marker, ii) at |east one negative control to nonitor background
signal, Tii) at least opgueBRLENR-SOR'dIPhukBRIBDINGS assay

speci fi city, iv) at |east one positive ourinmetric control,

18 v)at | east one_positive control to nonitor assasy performance or
any combi n#0fUn t RigrebtA-19 65 PrierAbtisess Sem a8 A e P €ssy8 e Hent  on
three main armdw&yzarajeoﬁmlha@t@fﬂosanhg@ deﬂalitibh qnmydalamgeﬂ g-;@&paae hrtvynuon
porosity, and_ st t ize
macr onol ec ‘étl% n e%ﬁtﬂ“ ?@?]a@%ﬁe Sé)ep%foﬁ%mfegm%grad’éméga”ag ? s gtz Sf-ane
serves as the solid phase used in the assay. However, thls ability
must be balM#Hed Wisth 2isrepigiongl fiagpm ﬁwn@rzmaﬁprﬁe;pmwépmeeag@&ﬂféhe( La,

bl ockers) QiR ket OR-aRREG dhdd©n b i Sl 3 bPRAS o AR MG ipENDT ane.
Simlarly, in a flowthrough configuration the porosity of the

menbr ane e t he osure tinme.of Wit

bound compiilt s “hEMES AT SrmR R prBirre b S bR RRRGT ane.
However, pémopidesssingisimdoserialspihaiodthwytokingsh @hdiegr ke rqiresaﬂs thy theplodd
Spreading i I ALhEYRANEEHUA G MOVGD TEARDSRYL Lo b usiBRLERSET
signal intensity or Cross con am na 1 on ween a acent spots.

st rengt h ofigteh@tcneyiof tinecgakve copool srahithefRuffert spet). man uf acture and
eventual use of a device. A wi de range of nenbranes are avail able
with differing characteristics, allowng a particular nenbrane to be



absence of the analyte in a sanple. A wi de range of conpl enentary
bi ndi ng or coupling partners are known, with the choice of capture
el ements determ ned by the analytes to be 19 detected, the

requi renent for adapter nolecules and the | evel of specificity
required for the assay. [0076]1n one enbodi nent the target analyte is
selected froma protein, a protein fragnent, a peptide, a

pol ypepti de, a polypeptide fragnent, ap anti body, an anti body
fragnent, an anti body bi ndi ng domai n, 14n antigen, an antigen
fragment, an antigenic determ nant, an epitope, a hapten,
|nnunogen i =T gt

nol ecul e, Dbi ot]| anﬁ%Qg T ér%tﬁr ept v@aﬁﬁﬁhszﬁnregﬂ%&& pzlaé (g%tagﬁaégtﬁg&
substrat e, p@ﬁeS@mWn S%turrl e sotked with %@M% it ﬁ?pa@ﬁ@rﬁlrfaca aptigsesp i By

subuni t, apfBERPkeseRt idMirtshbll agmgﬁow Rhibi ﬂ@f&ﬁblt lacorna@am}%nw g@awd a
recept or a(leonl St a recep tor an onist, a Si alli ng mol ecu

si gnal | i ngBTshele set ahfwgﬁlgnaihre syl Breaiﬂéﬁoﬁithf Reeg ﬁ?ntméw@?@wﬁﬂlfffraﬁef%r a
grow h factor fragment, a transcription factor, a transcription
factor fradivg4it, &Aiguierdhs dgriphrcal c@agmnmmcihagﬂldesultanf amgleSale har i de,
8 holysace AL Sl RGNS Ruicdh o b oo bl e Al -HULLAG
protein, a ce surt a cell-surface car rate,

cell - surfa@’@tsgfﬁey@ﬁiﬁrecw@lﬂnmb%a@bthllls teodilmpent facte. vi rus, a virus coat
protein, a hornone, a 'serumprotein, a mlk protein, an

ol i gonucl eqnohsie algﬂmcsﬁ@ar@ﬁfacemlcﬁagraaq sliwggmfematutss)eExaafpleamyhaeonbi nation
of any two wo ; ﬁ efnbdﬁt ¢ MF% capture

el enent is %‘éﬁ“&*&afeéHPReF EFR“& OS’rVdrtab‘?a 10‘0’%\‘ ab%“t iRt agd leé“ il ng
protein, asdmphdi Big hpmot serum shinplgiment testedat adilutiondiyl, in 860 fanpredonchpf
fragrrent, I [ 14 ' ngl e
chai'n ant i Bagoi e TR BBl BRaL LG bl uEtRhPor Sofhid,

anti body f waggeblart a paamiviestdins¢domdlys threalepidbthe resudis siewn amTablsg8yvefer agnent

a F(ab')2 gnibody fragnent, a Fab' antibody fragment, a single-chain
Fv (scFv) anti body fragrrent an anti body bi ndi ng domai n, an antigen,
an antlgen

i munogen f“é‘get e ‘g‘"s B %?pﬁﬁaldfbﬂgﬁlﬁwm glg rﬁs‘gﬁ O?g’f'auﬁ’glﬁg ?“&P‘F—@%at ed

nol ecul e, besdtsifiom taMiuchamsensi sagpleathadiang tegedsu b Sifutiat ef 1 ia A0@Tap@encan
abzyne, a ¢o;LAClOlyeath JrACTRE 2 anﬁsé%%&]%s%ﬁqﬂ gnent, a receptor

subunit, a recepEor séhbunlt ragnent i gan an inhibitor, a
hormone, a binding site | ectin hi stidine, a coupllng

ot n. " an ol | gonact eBETALEBPESCRIRHOROF SHIIRVARIIONG o rove

t hereof. [0078]In another enbodi ment, the conpl enentary binding
partners c®ipri seTlenireskodwentmn tdlagesie andsay aehbemsfondeteating di aidges] dngand
interactio nts
may compr | BBl bP AL oL e ERATMRDbe (NG KGRI B SHE0 D
t he menbr an@eswlbfawldawﬂaﬁef lgpf@eﬂufglﬂee #s9y mginprs ent anti gens or

| i gands that may be present in a sanple. [0080]1n another enbodi nent,
t he captur fnoed] eMeBlofalkey cﬁﬂmhfyﬁﬁeﬁﬂ pligesshditioh bpdiaRs sanstothdley Assay

i nvol ves the.detectiqn of C c_ antj bodi es at se in
" sarpl o, | PO A REY oL oo el BF HESS P o BlatronPe SRl
conpri se theﬁplbfﬁ dapbais farsutgecs sthtifidationlies &n doaclepmor mblaatar beterdgeneity of
SpeCI fl ¢ l !rlgaandwnhlheper %lne%r Ofr{"gsp rgb%qi'lgr?nt tslillgl h%ra?ﬁ EoﬁpeaArX% sjt§e
associ ated W th a 1 Ous™di’sease, t°or fmune
di sease, csnedmtamd uavsaacsem npanGEng @'nvogaeaﬁg thv élﬁ@ﬁpsvtdtmzfttheduls@as@rder

[0083] I n OFb‘?th%rJPg% SRt Q%‘lﬁs%geptﬁvoﬂ%le%tfo‘?e §e§ve%?:i ﬁ&’hﬁﬁer d &E@n&iﬁ@ I st

conpri sing angi ogenesi s ac ors-suc basi ¢, HB-E
HGF, KGF, PhxtiEs BB submcpa Eandfﬁﬁtﬁ/lfmEeatrFF'E)WathHlﬂklﬁ@l'lalBll%?‘Par E@freéaréﬁi% theas

A-SAA,  AcT BredBce(AHERRBE flthdors is AGuiATHEAERGHE trkdbhent ARantEHer2 AMAGodR:s100,
C- peptide, sCD14, sCD30Q ( TNFRSF cM4QO., CRP gC-reactl ve, protei n)

such as Herceptin. Biomarkers can also be used for retrospective sample analysis after



gonadotropin, growth hornone, insulin, glucagon, adrenocorticotropic
hor nrone, thyroid stinulating hornone, a-fetoprotein, human placental

| act ogen, leptin, inhibin A activin A pregnancy-associ ated pl asma
protein A placenta growth factor, pregnancy-specific beta-1

gl ycoprotein; steroids such as testosterone, oestriol, cortisol,
progesterone, corticosterone, aldosterone; thyroid hornones such as

t hyroxine, triiodothyronine; thyroid blndlng globulin (TBG; active
pepti des such as bradykinin, gastrin, lhngi otensin, thyroid

hor none- releasing hor mone, | uteinising hornone-rel easi ng hor none;
EPZtSIa.g': ggl Cg%?’ O}uamlehve eci,ng:]gq Stf:gorcfheriasost? Jrﬁe%g%lgiw&%ﬁg%@gp% Ié]lrf(I)I'l[[]le’

t hr omboxaneszanp aipiysis tcadtymfm qqsmlam thatrwerecopdsied &t dcomnidhbr dffigrertcggonor  nor e
thereof. [0QQ §¢%n anot her enbodi nent the target analyte is an

al | ergen. ary aIIergens include, but are not Iimted to, indoor

al | ergens as u , Le dest. or Felis, Bos,
Al buni ne, %ﬁ'ﬁﬂ ci t’*“or ﬂ%‘/ié’fes nt iRgeption gontemalaigy a Pl}dﬂa{‘rg "g‘ff‘Pm“e ®fissezi a
furfur, Latneahged%ﬁdecaoneair aiog! (}aa, a pahﬁl)dﬁr@e‘t agdl @0 onikeR) his nigthul a,
%]:,ngmpgg,l:: usl,:) g f(%lélnl\rl Pa;tj agsggg IFg'r e%glgplé a §ﬁ e?gfblon'ﬁl r esn%agtoat I %{e%ldurl rgg ens
hanst er, aClem*a’sElalamﬁepnglemffectﬁ\@ws aﬂth@ﬂpge\fhse smcltanaslslc @isemqg,laodmf side |
peanut, ap n |l B G S 86 QlNasp,
aut o-al |l er 8@%&5 OZ Lt}{gj ?z{&&\s;feéréﬂs %?Saér)l'ggn gr?t Floe%gés H%%Aﬁgdnttp [ gteansa nﬁ?
antigens i nf@ﬂdlbwsgmréft rtheyyalidhte opgedr jmepre @F?thééhg?mé'ﬂfffml Ef@tlipbw of any

two or nor gy dihehERdlude, @learm&&ﬂtwm%%b@ﬂgeaeempﬂkfgﬁ@tpmg%ey @ertecmr e
Capt ur e agents are arrang ed to detect one or nore

(1 1)
target anaPyalglisggsepand aBi“@hﬁ"r‘Wé PEIOTPHLRTONG G R & Si*fwa% Q?&P?%O%fthat
particul ar tHBlpﬁiﬁnofcbﬂﬂﬁltl{ets(&ﬁ]ﬁbeﬁi’secﬁhuﬁﬁ@ﬂﬂﬁmse&&hm&&&Iaﬁ; t€68Hdikla gong& st of
any conbi na d % % ttj% panel s |.isted ﬁaé@endl g upon | ocal
requi r ementSTEETABIE® “‘ngFP#éaHIS’(‘Ed‘h%IP%P“{%H?“EE%’E&%P‘?V& §e‘1‘3 ect i ous
di sease scrd@nistgiof oﬁtheeqm@lemmﬁrmge dmagitetsctae sippant dieies lootpomgrendtt i ons
Human i mmu r Vi rus,
Hepatitis %ggl%fr:ﬂﬁgéy%ﬁe%s ?nd hzlajlé to(d %/ayt?_xa Iieal Eéyﬁ berhﬁﬂgh etsﬁb§ \?fa‘r US ( HSV) 1,
HSV-2, Tre onema al I'i chun, cobacterium | uber cuI osis,threisseria
gonor r hoea®05®| as RisePES £31 20 P8 PSAo dSispRiRe Wighfubisetere ksl g respond to
infecti 0nSa6ﬁi&¢’iﬂWtH§eM§aut1@B1@nﬂﬁﬁ&& @MialsblBe {seMé)monitdtfalstggagréssioh Bid uenza

B, Parai an uenza fé gr ai nfl uin é Par ai nf|l uenza 3 nd R sp 3) ory
Syncytial RNt by BrsiReVer PERrgRsesse PRETES ﬁ“BB\EPe"P AR or y
i nfecti onsmSteamgtthrdmﬁaﬂusftaamunnmtlﬁeubjdchéfhaqemldm&en mhdlsemnza@entify the
Acycopl as noni ae, Al oraxella catarrhalis,
C-reacti vrer? ﬁg%}nﬂ& 8%3%}6&%%% %hppgst roi ntestinal pathogen panel
Sal nonel | a Sh| gell a, n}) obacter, Vibrio. Panel for |iver viral

di sease t el0FHg HBjoaRikey veli %lﬂfﬂ?ru@l prediggion of a pyrticplangisease disprden CBCORAIOE or e
antigens, &?&rémﬂﬁﬁaﬁﬂrﬁlbt&miﬁf adBurady, reﬁ’odtﬁlb@lﬁfjar@ eﬂ@(ftlkléﬂeé%fb‘fblbﬁiﬁlﬂ(&ﬁ in

Sexual Iy trans ease pan Hyman i n fi.ci ency virus
GV 1 HIE e e PGt ionariar Saar A et Ve Aty di a
trac homat | he high @od obeiriatiligtios Biasekpadvel adtba srdinanpopehtivh pad thein

(mal ari a), Tr ucel.l a s

(Brucel | osf s 'ﬁp%’u?r%%ecu}?ﬁ%eﬁ%m eﬁ‘ ecﬂg’ 38 ECIFQ/%Feﬂ%eS (e I—ﬁn\%’oml% S‘ﬁ"\}f?@]—@ﬁg“ tis
A virus, HeqzrdydltsqoserBi bipmaniser nifigeREe tqamrt@h fioavlopkmeniaseton th the clivichle| | a
virus, Q/t N "

Bi osecuri tg Q%%%Ié;%{; Ego gﬁ{ a?:fhls Iz'iﬁ%% %/da%é% Oé@%lgirlf%%gl uTr%e first

bot zdi nunztaelmftbmmamvah@tlemsﬁwdﬁaum arskar¢ivigrbpg ogyyeertoifinge, plst | s

(pl ague), Cpxkehba (Q'nyﬂ@dtl Udlidhefen]. @¥RVeder, (R ARAML Q206 Gital EMEALALOXE N B,

Vibrio chol'erae (Chol éra). Fertility panel
biomarker to identify early stage diseases, disorders, or conditions (clinical validation). Upon



Estradiol, follicle stinulating hornone, human chori onic

gonadot r ophi n, | utenizing hornone, progesterone, prolactin,
testosterone, parathyroid hornone. Drugs of abuse panel

Acet am nophen, Anphetam nes, Barbiturates, Cannabi noids, cocaine

nmet abol i tes, nethadone, opiates, salicylate and tricyclic
anti-depressants. Panel for cardiovascul ar di sease testing Brain
natriuretic pepetide (BNP), N-tenninal proBNP (Nt-proBNP), creatine
ki nase (CK)-MB, myogl obin, cardiac Tréponin |, cardiac Troponin T,

H gh-sensitivity Creactive pr ot el n Panel for aut oi mrune di sease

|t gﬁt(logg t eRhgeﬁFI%ca?ar% ﬁ_’ttﬁal cﬁgrmatm{l aBsaﬁ& IIéVSOPVén&atIFCanl?lna&IQET 6118 ll]OV?du sg&anaé[c%
citrulli naﬁ@@rq)eepmddélsed sp@tiicibin bigle troughiyd feorodt doplimtad dipgostiseut r ophi |
cytopl asnt é}h@% uring
hor none | e\}éﬁw\%ﬁp%ﬁ%&a%y %h&ﬁgﬁlg& ds tabggwﬁaﬁé%ﬁta%% Tl at | ng
Hor mone ( TS#) SUngﬂW)hbeWé?lYﬁsﬁ@ defi ’@s‘t%@t@#ssdlﬁéhca@@ﬁ raéfb@wcau wilityeni zi ng
hor mone. Panel for general cancer testing Free and total Prostate
speci fi c amefigieions( PSA), Car ci noenbryoni ¢ antigen (CEA), CAl 25, CA
15-3, CA19-9, CA24-2, CA72-4, al pha fetoprotein (AFP). Markers of

| nf | anmat | %5£]nt erdn%%%eﬁne(ilohl)ervdlseaallar&qllxgal alllc!'sjcwﬁtﬂﬁqaﬁg[lsealﬂérég9&1’8%&:

L2, 1L4, L6, IL8, TLI O, I'L12, 1L13, 1FNy,

MOPL, RANTESIC Bl ReCopmauy umersigd by o Oéprétnéﬁyﬁkﬂlslbtilwt te whigEghiy ecept or

land 11. Alxﬂv@xftﬁﬁBel@r%@e}\ltﬁo@gl%srﬁﬁmojs%ﬁd meeddR digier B Qdivien A h&egens
obt ai ned by recaqnbi nant net hods or derived fromdust mtes, grass and

tree pol | eRescabsH HefFin gahRared e Pagice prigwiag OB BRI the PriEed Wefees as
Soy pr ot ei Bpd WatbralsprQiodidasibgar ot ei ns derived fromvarieties O nuts,
cereals and | egunes, proteins from seafood such as shrinp, abal one

and | obst er0°053] [ 09§§ eh th 9 QﬁegﬁEatﬁmqﬁJ@g& ecpcnzﬁm? 'Eheqpl% ;lirq“grgxts up ’e

agents are arranged to detect one or tar
anal yt es (286, and piheyraglade phyal refpsencesinless ﬂEf»‘e?OBFS’émelﬁ wtﬂ@w@wﬂ’i% us

treat ment %fr%szﬁﬂv@eYreﬁ"e@éhc@sh@‘ thd HERAL R SEAGEore mMEdUs ta@@éﬁsteﬁ@éﬂtlﬂa
consi st of any conbination of the panels |isted in Table 2, depending

upon | ocal W%aﬁFffbéﬁﬁﬁflg whigh jy[libegomersppragng toythpsppsrioptikilisd Erf?ﬁﬁw of
Tr eat ment s rAtih@thiisoes ik meas®eh.Cyt oki nes and chenoki nes i ncl udi ng
CTLA4, tunor necrosis factor alpha (TNFa), bLyS (BAFF), interferon

ganmma (| FNylys4)€0t ¢d Brm %%fk@r”%fexlsﬁ a%gsub% 9&8% &nﬂndi&?o&%f’a%&&g‘?&le” n

and RANKL. = O'her bi onpl ecul es suc
deoxypyr i dpta®! Thie,a hz(anatﬂfer erjee ey syeptARes \&lloﬁmqtchpn@qa@ﬁ A partioyder disgselt es

agai nst doubt erosdxb.apEart flhce SMRlahivdbE i BdEdt@Qﬂh‘Eétfe peialI Aty
nucl ear prot e?frols Xsultg:lh as S geren aslsgf]d?%né antig f(?)gS) A an?:faSS-B

hucl ear  anPRBEHS CaHbARE ROl Ao HER BTRIICTIOP POV 13 Prossit B SPTRAisT i

t opoi somer @&seist 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
to improved health, the biomarker serves as a “surrogate endpoint” for evaluating clinical

benefit.



Ant i bodi es agai nst therapeutic proteins such as abatacept (an

i mmunogl obulin fused to the ectodomain of CTLA4), rituximb (a
chinmeric anti-CD20 anti body), toclizumab (anti-1L6 receptor

anti body), etanercept (reconbinant sol uble human TNFa fused to |1gG,
infliximab (a chineric anti-TNFa anti body), adalinunmab (a hunmani zed
anti-INFa antibody), anakinra (a human IL6 receptor antagoni st
protein) and others. 24 Cancer Human chorionic gonadotrophin,

Tyr osi nase, HMEB1, S100-beta, nel anond3inhibitory activity (M A,
soI ubI e HLA-DR, matrix netall oprotei nases (MW)) such as MW-1 and

o) oYt b8 RSl AR, HOKEL LU bl b o e B fladebocterd) O

nnlecular nel anona- assocl a pt og obln
ost eopont i ﬁlemnm Bs g in gnragm gk inventigik 586 lha psalatsint inghde nisigrnot

protein, PROGESHELPNE fRERPLRT ont%?él&{?&?s” receptor, serine protease
ur oKki nase type pl asm nogen activator, plasninogen activator inhibitor

Type I, papi| | ona_ virus Bar hi oni e

DT anst or JQBOP: P The R iehp S Slemly HEe o Ao KPP ot B 08 as

rituxi mab @mlﬁehlmmples @nbdfu] CipAle dahdnpathyyde poeding xiroreib fig@nanl3] bimtingC

anti-EGF anti t zuma unani z ant | od
emsq}lxzdn r(%gl H ?en aﬁlF@o%%&Bﬁgc grrlﬁl,inbonl_k?ana{ or c% merll_r})tr,mb y),

t osi turmrralgm{ fronoc
(humani zed astbpily fragms aatrthd)blmdy» chaipe i bpdnirghtxhbias, boghe r:haz@dtﬂmdtes, VEGF

anti body), Blﬁ%l@ HBIH%H%QOC(H% (QVﬁﬁ'}!Jr?eQ tI*ab (}E?E)%d ngﬂgg’): alﬁﬁsgd

| britumomab Tiuxetan (nouse anti - i ovascul ar
di seases af@gBmisokeanipaly fl&@@@é@sﬁ@%ﬁ alﬂ'ﬁ‘toé}’ fre@v@lﬁ ltab’l_e)nnhody freengents| |- 10,

i schem amD@h@xb@@b@ﬁ%ﬁantlmz%grﬁ&tsczhﬁﬂ&@tbtnﬁﬁ b@RMinsPARESE RnlidVhe) - 1,
pl asm nogen activator-1 von Wl ebrand factor, . so]ubl e CD40

i gand, my AHEEEIBRI BURPES hipieab SHPRIOSJITHA2SR fagents; 'Wf%&@@ﬂﬂs and
heart - type;ri‘efat ioly, a&lﬁ.‘dtsﬂi:ohlcﬁﬁd:dl@olmﬁl b, a(dnﬂ'xtﬁﬁﬁlebtavxdﬁﬁd, Ellb)(trates enzymes,
nmet al | opr ot gi nase neu

t act o
( BNGF) , se?'i’f?ﬁ“% -f(l'ji tal ;{Lcegt’ogrrec é)r %agme{n%&%ﬁ%gﬁr U%Lglﬁl (xﬁgeptor su ururt

fragments, ligands, inhibitors, hormones, binding sites, lectins, polyhistidines, coupling
domains, and oligonucleotides. Useful capture elements will correspond to and be able to
bind a specific target analyte, such as a molecule or class of molecules that are present in a

sample to be tested.

[0057] Equally, the term “control capture element” refers to a capture element that
fimetions as a control, either a negative control that should not bind any analyte or a positive

control that will bind a non-target analyte.

[0058] The term “control element” refers to an element that is vsed to provide
information on the function of the assay, for exampie binding specificity, the level of non-
specific background binding, the degree of binding cross-reactivity, and the performance of
assay reagents and the detection system. Preferred controls useful herein include at least one
negative control to monitor background signal, at least one negative control to monitor assay
specificity, at least one positive colourimetric control, and at least one positive control to

monitor assay performance.

[0059] The term “control to monitor assay performance™ refers to an element that forms
one part of a complementary binding interaction during an assay and is intended to provide

information on the accuracy of the assay result. In one embodiment the positive control to



[ 0089] I n anot her enbodi nent, one or nore capture agents are arranged
to detect one or nore (i.e., a panel) target analytes (i.e.,

bi omarkers) that would be useful in animal testing. Such tests could
consi st of any conbination of the panels listed in Table 3, dependi ng
upon | ocal requirenents. Table 3: Animal Testing Panels Avi anAvi an

i nfluenza virus, Avian pneunovirus, Avian reovints, avian
rhinotracheitis virus, Chicken anem a virus. 25 Bovine Bovine
Adenovi rus, Bovine Coronavirus, Leptospira spp, Bovine |eukosis
Virus, Bovine respiratory syncytial virus, bovine spongifonn
encephal o

Neoapor a oAt iirare ppBmbb et bt VRt lthy ool R APR e,
cont agi ous Whewithsethst kiodieguaevania samplb owinoeenHerap @ssaiAepagst. Thpessdy and I,
bovine par 8balfRBeahed: is (ARG ARl HLaThAf \s'bmaﬁom@f ne

COFOHaVIFUS cani ne erpes VI Irus, cani ne parvovi rus rrelia
bur gdor f er icpirespandiag gt ably fodkdmen-farehply e Hiaa Vil ipesenRindhespnglp 4

canon, canipiink patheRdoattgod @Glt®hnd 48R BAYINERE bh@naiid ag;%mmruﬁ&ﬂd ne
Hepatitis virus 1 and 2, %anlne par ai nfl uenza 1, Borr zelii,

Lei shrani a “HIREVARA; OF apnequbuiion of ary tWRPEPHE Histeqt ESPTRIe f%dlﬂdﬁ’é Equi ne
arteritis \paﬁnescone@umm tb Aride®ieit@bisd mmlgetunan)msmateqmbmedaﬂmmm rus
Type |, eqU|n adenovi r

Babesi a cab I“TH eis aIBOI} Iér’arlfﬁ)b%f tﬁé’{ av(r;ll lf%cp an nmen%rzloa lo }1]1:1 aprés]g:n rlla senllﬁg'glpfeth i a
equi, Lei srtttemﬁcm amﬂmmmg/eamnplel‘ﬂed hepreadiiel. | Ameexgaplosfa\binding pattet | ne

cal i civini 30 rrefslﬂnhlﬂgtolaﬁ&lﬁ?(gqo%in\éiaﬁ h’s?a rtea%laﬂtrkeangﬁtf ﬂ%ﬁ%ﬁlﬁd’dgﬁ t\l/: ﬂlbh{a?el

i mmunodefi cl enc rus, el 1 ne | ctious erltonltl
panl eu kopaé??Plaf'aW imgnogiebplinybatig ysed to procesothe 9§<§¢Ye$ttch as I:Wtrrnulgted Pettprget

Enteric Conpife Mibdls: ARRG eRenpRadr Q@Q@ﬂ§ p2RECLR&pbdAl U DA AbIA iR
porcine parvovirus, porcine reproductive and respiratory syndrone

vi rus, Psedtdf TERgeplds ﬂ/'i"?td’é’lateﬂ é?tE’Pﬁ’Ve‘h‘FCf‘tﬂé\’}P‘i‘ iu%leptﬁﬂ?léwﬁéx‘éﬁsf’ F‘E’&‘a’?téﬂ’ﬁ‘i ts,
transn155|nh@uga§km@em5aﬁhxls (TOE) virus, classical sw ne fever
virus, porcine respiratory coronavirus. CNine pat hogens Ovi ne Her pes

virus, Br ugﬁ)/ﬁbe]a O‘ﬂleste i ‘%%M%?qupdng& agéa C&Wa%&y tosa)l Bleggrﬁ’gl}% 19(:1@@

endocri ne for specl es stro progesterone, wt h
hor none, sé&lagdte @trlwtscmf: bindipg pastgeref @Wplemwwﬂm@g@m) prgsentyin ghe asa-jr um

al bum n, sgfdiMeh @AY hBvidd AfrhdcRn oP8E ﬁjti(hﬁd‘l loflehb 0 P ntaWr[ing This
stlnulatlng hor none, .| eut eni zi.ng hornone. Panel of pathogens to test

for export °B§ lﬁénW?‘§|COHIOéF1P%b%eW?f%?§° g@ﬁ%&d‘t#@“ﬂ%’i\"ﬂ@ dugRpoEnad
virus, bovifgy jriee@s. Vorcdsmpld, Rfanlantidda @ slvay forandeey UéetSion, Bleusay | a ovi s,

Nycobacterlu arat ercyl osis (Johne's dis seé, Campyl ohact er
ot o | PRBALEN S Spid cShurps iy Bproai R i SR RTES Rt
| nf ect i ous sdngie. rﬁﬂtemhm\r&l}t inae hetigkn Srayifdrdstibody detection, the assay specificity control

would comprise an antigen that should not bind any antibody in the sample.

j0061] The term “fiduciary marker” refers to a coloured marker or label that will always
be detectable on the membrane, preferably irrespective of the performance of the assay or

processing of the membrane. The fiduciary marker acts therefore as a “true” positive control.

[0062] The term “microporous membrane” refers to a membrane with protein binding
characteristics and a narrow pore-size distribution. In one embodiment the porosity of the
membrane may determine the exposure time of reagents with membrane bound components

by controlling the flow rate through the membrane. Microporous membranes for use in the



26 Panel for Mastitis testing of cattle Streptococcus agal acti ae,
Streptococcus uberis, Staphyl ococcus aureus, Mycopl asma spp,
Eschericia colt, Klebsiella spp, Pseudononas spp, Prototheca spp.,
Hapt ogl obi n, serum anyl oid A, inmunoglobulins, lactoferrin, serum

al bum n. Markers of Inflammation Interleukin (IL)-la and p, |ILI
receptor antagonist, 1L2, IL4, IL6, IL8 ILI O IL1 2, IL13, IFNy,
TNFa, MP 1 a and 13, MCP I, RANTES, soluble VCAM C-reactive
protein, soluble TNFa receptor | and I1f. [O00901After array

manuf act ure and pri or to sarrpl e addi tion, aI I avai | abl e protein-

bi ndi ng_si t(rae ?mvenn ncom Fis€ 11 ] l ar el d@% g ddi tl On and

i ncubati on P £hoRe é’ (S:e n%(fc Ws%ﬁ'y(?f‘ pPé’é@% lée HREdaPNS Nt s are
cal l ed "Bl qvok'swsﬂe aﬂilﬁﬂssulfcme,toolhdm reasemord etilubgstten hndpolygirbonate.
non-specific protein binding fromthe sanple on the nenbrane surface

t hereby degirs, f' NALOMER AlebatR@EdE510 Wiks Biafl Bidhent IdMpRisind 6@ BS@S of A€
ratio of sig to noi se, thereby increasing the overall sensitivity

of the assAYeisH RIS WHich o FRITLSITE YHAE PRe RaeiERe e in th

reacti ons hebyesty deheaaseaplerante aédheve calaﬁ:ayanlbeage EHdi:teﬁﬂde tbe
i ncl ude, but

|mmb|I|ze rote errenb

e not 1 e R ok BE e AP G OTAERIS NS By i1 k.
gelatin derembehlnént ormégagte, copiaf® mumitordtati@rousdtigna Es prid &xifar.atie psier um
derived fr n nal \

from st eel %gig%? ﬁﬁonol}sgcﬁ&rﬁlé délhrﬁ tlﬁ%@%rgﬁ lgl%m %Uéﬁegg%e? ﬁé&%&oﬂ%
sour ces, pmeyvétanwrdm@ygwm@# buf&cﬁdwmmgﬂycgyhnéh Isurfagtmté,, preferably omrer ci al

prepar ati opg éo%lel&%&gm!é%&lﬁz(sqﬁleaﬁi@ mg@{uﬁ's%&ﬁ';&%k@m r&%eq{éﬁn MT) ,
Super Bl ock, Startin BLOCK (Pierce, Rockford, IL).

Typi cal |y, SBfede ne@f%lﬂaﬁh@g ﬁ?é'&énqunﬁ susfaeq and pilsrag cewgﬂ%n%nn walk, cpsin,
exanpl e, phesphaiug allliﬂnfnﬁ BelatRl ﬁSrB hﬁaﬁ ighbf Juek Qﬂcn&aﬁdxfiﬁ} orIﬁy sixf draky

acetate buffer and_ others. The bl ockers e s nted with .
ot e gent o b e o R S BB S A p S,
sodi um dodewyilas Tedehat.e and ot hers. [0091] The nenbrane of the

i nvention conprises at |east one fiduciary marker that wll always be
det ect abl e |@g4it he riEghS %ﬁtwe%ﬁﬁﬁﬁ&@é dbnfl§t RGkaeR &féﬁ%@&%@}ﬁ% ®f the
performance of the assa processi ng of the nenbrane

preferred EHBEEPRBIEEE the OY“i‘edﬁéFt%‘%WerWR‘éIPOq addigogyofdhe f‘awecsalﬁpefgat ed
protein or a chronogenic protein such as haenoglobin. 27 [00931The
use of at [Wasit oMee ®idtpcintre) anmedkiereinelels tothe patemehid thaesesdehentsof
this elene sfyl ar. [ in in
compari son (E4TE ARsREE BRLE AR R AR AL BEREC N nih Y SR REEER B
mar ker i s béfeeftorreenzhrane prdehe ghordnt. i Rrederetdnthe edsait dhaneniabind ¢ hé meywaise
det ect abl ey ?&Qi%ﬂ'o?% B8k fn?c)’ac%no Qﬁé of 4 in MG %Pre&%m%éﬁigr rhethoR¥ 6fe nt
and help to grid array. 94] The nenbrane of the 1 nvention
conpri ses akacm@ﬁw elfwent& erhihe @Flﬂ?léﬂ%@ﬁﬁlidp OFintRESRYHtiag S e1hey teqhtngueswn
control isijdd @nd:%plpdqsbs&ro@mb dRsdnndphdadd, 08 oh bl 8Nek bd dsed b Ynchlie

bi ndi ng betwe re el ement and the target anal yte, or
bet ween thé“yb‘i glogsa@’fﬁ%cﬂ@ t'lﬂ)efasiaﬁéle%rg%ﬁf' PSRN st eps. [0095] I n

one enbodi nent the assay specificity control conprises one or nore
anti body i #¥6§ipes Thetewni“seppd nu fgrcartT dodkd lerinand istbid yheirdorggse from
a differ e“EenﬁJk}b gﬁiudé& Chifisosibn f’ﬁaﬁl 90'%&?1'1% aﬁc%l%E a4 'ﬁ{n%%‘i‘ogmﬁoc{r exanpl e,
in human anti arr uman anti-human I'gM~can be used as
controls t envmmn@# Soasrrgefnglb@@iamplmgtdywceﬁ GoosvItsewiielnge braeghpmto he

invention gdseR: \Gft?lm?élbg‘%&ﬁor%v&o%ﬁxéﬁtal@élﬁpI&O‘Fﬁlél%cai QniPRM ihAhdeAR3AY
performance. The control is intended to provide information of the

ef ficiency ngnﬁdﬁ@%ﬁﬁm@h@mu&@? hﬂpﬁ’alc}q@eqnﬁf’@WﬁI@,’tﬂF YRS asgprak g @i aual ity
or perfor NG @flchtaﬁlﬁngﬁlﬁ&g%%rsﬁsﬁ S88mobH) obddif) ceNdo@Iadh soBNE utikte

assay perf 81%5? rp}l(z;isqna erc}gl I;n%{ter 1n1rEP Iz’lfpgs)lggxu%gtg cgllcgrgép?nglf? 5{&%{ Sglflen,a sputum,



identity of the target analyte, and the type of sanple to be

anal yzed. 28 antigen arrays will often be anti-human IgG HRP, while
for antibody arrays it will often be a biotinylated nouse 1gG These
controls can provide a positive control in addition to providing
information on the performance or quality of the HRP substrate.
101011Mouse 1gG human 1gG and anti-human | gG present on antigen or
antibody arrays can act either as positive or negative controls
depending on the array format, in addi®ion to provi di ng i nformation
of assay specifici ty For exarrpl e, nouse 1gG should provide the
positive Slargp s%llva 99¥ssﬁ£ B?t)f(? caygq{n}g[%s &l&ei (Jh?d%%?éll (TSM a?&ﬂ"lﬂ]&
provide a positive SI In an ggtl'an ar f ergen arrays,
human | gM agitd mhtedﬁhmmawe Whdvhanayndy the rlse]@teée‘éka alas;ulcmwltaiﬁm isplagor Aiothuman

| gE and amt:ﬁsu@'ﬁ%eh%ch %Q@lﬁq}xgﬂ)ﬁn’ﬁlgljﬁvl&‘?%c@clr§ﬂn§ﬁfll¥t@cl@§uc§%£l§@)S for
overal |l assay performance. [0102]1n preferred enbodi nents

el ements ofSSEHEIRF Bippsymateppl), ﬁ?léﬂm?“ﬁ tHF@@ﬁé"F‘éalﬁrné‘églc afid @Sét’ w400 pm
to 500 pm mm(jﬁsaﬁﬁa ﬁﬁmal}g’arﬁlmf ey, ﬁﬂ'tl‘{e likk N sih§6de@ b nAl-AAS olkifed

bet ween 350 min dj anet 101031l n eferred

enbodi ment éromtfﬁ@ P&?dg%f? Bl oo et siqies %va@mawgegﬁlf%wéﬁ PHEB 5 x 5
grid. Pref ¢roaidtsyatdhvensar T'Elylr(ﬁmﬁtﬁl sﬁlﬂﬁleﬂ.l[mchﬂe aivirenngnnt hatriabherent s and
two repli Catr 73 ggtter SOIPW ter (Eustual a?erla as weﬁ) as maet‘ella[c‘)ao med% 1n[f90:lc'1041| n
preferred enpodiments” eca tUFE e eRem?s “ar & P G P Sr nore
repli cat es agf dafrmpllocaslsnﬁg‘ 1eﬂhsmtsnts amtaume, eahlemsn,t@pasabie rod nqnpﬂ@ssablher eof
Detection gf, Tﬂ{]&.@emé&ﬂ% ¥%bEOQ%?>§I] %Qﬁie?s%%@ﬂ/ iGE AR QURS: i dk bn 2
conjunction wth the ne ranes resent I nvention inc e any
of a nunbemapmalyiiciudipg oy the gprst repaton @S@ﬁ@yﬂ@s Msm@eﬂn%@ghwb

Exanpl es OLasﬁMﬁHné%ﬁatsﬁ%e ﬁ’Js@pl‘é‘%héeal&WQMnd Sop B @k swathNBorR 88 ®ver
t echni ques are based ormation of a conpl ex between a

conpl enent EFRAHDERSTY (Sﬁ%{} 38 bropgjiiglevassn rachiedl Berato michipt thp, gputum), blood,
col our i met plagind] @, tstoONmEY, SHpR LR/ dn8 tifkge Réin er@mjgﬁasmras, u@tam I abel

and a colourinetric strate. In.t rese nvent

ohase car ¢ PPl Taplsth Bres it FEpBE SUe et BraRe o st a1 on
system wi | Hlubentide sigkardyesd tovke bdmstrgd @s Binitieg the sapnpieytyppes hiphikebdd to the present

i mmunosor bc;n%1 Rssays (ELISA), though a skilled person would

appreci ate that ‘such techni gues are not restricted to the use of
antibodies but are equally applicable to any colourinetric assay 29
[ 01061Fi guitoTl shblgsterp ‘eptnofatas BseFé‘HF‘éé"éh@%%t“f"?ﬂﬁ“’tﬁ?“%%?}“*?ﬂ‘?féfs and
S arr_plbedpr 06GEI5 & I#a@nﬁrg@my odC@fied anw)dles hessdidghr @Jaﬁhﬁlessﬁig?ghﬁﬁ g‘@i&?tﬁés anI
anti body array.for detection o ens or rom bi ol ogi ca
fost  sanpt s, Rbeies i B b AR o Pry GR R SiPE GERPgE 1 gand
array for dueteettshdrnooﬁmtanaﬂy todriesaritibodds ohrogicomshrudt@isking santiglpkse  Panel
(O shows th | t he
reagent s dBYcr %deg ggs% Ta%%ggmdu cg&l%? Jﬁxtg'orlcglgegrgteamgdd& 8%?“3’*‘]‘3 e array
printed ac smfredmglgomttma@oalrli@raeleﬂcons[lﬁlmﬁﬁ\ﬁn@lﬁl@a@ ohirinyend sargbledigltchains
represent aEsl:cPﬁus@Et Al US5HL 0 6 93750081 11949, (%in‘é‘l‘ﬂﬁ%&p@x‘aféd Ldgh by RERdLHg to
various reagents added during processing of an antibody assay for
anti gen detest indretherheihadaal makig, bf opapicqlignariedyeatizedi SOk aEHe. onelt he

left of thenfd Qidrb@fm\(&'tlbﬁhl ﬁﬁﬂ&t@éataieaéell%ﬂ&lﬁ (VARS: A€ HAGis TRAS, 1 rrepmbot t om
to top. Col or devel oped propri ate funct i onal reagent

binds 1o t FE2ETbr Sy dreat N”f‘tﬁﬁ%féﬁ“ﬁ 56(}2é98é’n‘3?55’ﬁr?€%a‘teh‘8"’éﬂ‘f’“3¥| s in
t he " sandwWugbraonsisayiaf(06108pringl HardoR L&bof abiyTBitss] 19et Bil@etet a#-ytie t o be

nmeasured i s hound bet wee t h apt ur nti body and
T has et oot o ants: poge er s e s e Soh Bl T b g n!
non- conpet Bd ¢dv xdiwd Ayiversiry Rukss ¢9958 macamf ihioldlis itsbrpaisted ber¢imby ©éepiher) eln

et oot on S RE AR SRR WKk AR SthRE o fangeRRoary

as pegylated {polyethylene glycol modified) antlbodfes can be useful for the present



30 [0111] An inportant consideration in designing an array is that the
capture and detection antibodi es of each binding pair nust recognise
two non-over!l appi ng epitopes so that when the antigen binds to the
capture anti body, the epitope recognised by the detection antibody
must not be obscured or altered. A | arge nunber of conpl enentary

bi ndi ng pairs have al ready been devel oped for ELISA and can be used
in the present invention. [0112]For multipl exed assays it is also
inportant that there is no overlap bettveen each of the bi ndi ng pairs
to elimnate crossreactivity. A nunber of nultiplexed ELI SAs have
been devel o 1 fo di ng
pairs C0u|§BEg¢§2§ #%U?ed?@Ekbh%ﬁE?ggg%ﬁgkcf%%%%? H%E%m% Jﬂnent

t he enzynebmnonj kgiaiteart abelcdcomrthsdefigitianofan ztvedysel ect ed from t he

| i st conprising horseradi sh peroxi dase, al kali ne phosphat ase,

B- D- gal act %ﬁ%@ias © ThY 1ol %Q&ﬁ&rpaaha@emf&s% Qfﬂnlnﬂodg%t SRR TR { he
enzyme | abel be conjugated direct primary anti body or

i ntroduced a‘EaFWWd [hagis §@’¢¥£ﬁf6%ﬂ"’3ﬁh aithes %@@%Ptctr H@iec?l%%’%?ﬁ biqdig of Meenpiear y

anti body. ldbel¥Bh a@h&&r@%hﬁ&ﬂh&lﬁ@@l—ﬁ@)tﬂnﬁo -malﬁmoﬁguga&sa@ pedcésgiti@vi di n
if the prinmary antibody js biotin |ahelle 1011511 n, one enbodi nent

the assay G&f&dgFehRlegsul Bﬁfﬁoeﬁﬁwﬁ.ﬂ?égn%?%ré SRYOF FOBRERD IR T datoriepzyme
substrat e se@lgeatact diénnhe dnbgnd mlsdtratedﬂmxhrﬁplagntamay biofhn con]ucrates will bind

5' -tetraneth a

G am nobensTlRER I et MRRAEREAET FE oP PR FORBTREA-HR8. bl ue
t et razol i urenflzhios. i ldhe of ﬁedndmm&edmhmlmuﬁédauddmlqphﬁhbsmhzat e

p-tol uidine salt and napht hol AS-MX phosphate + Fast Red TR Salt.

101161l n pigbgrr eqlh@t@@r@ihﬁ?%&ﬁ@ah? cﬁ@;léﬁéiﬁé mlﬁg £1ii§261 hORkeCRAGNDBat
detected and optlonally quant f anal using an im

capt ure de{TodBoleqyieh foga @ gorgley; t{“’éll“&'étﬁ‘élryétaB‘F uadea@wﬁlag}c Sty %%ﬁ t ached
to a conputeaf is aﬁe@mcmxhﬁebs _ﬁpern ahr@gamaﬁ\ghmﬁauslsrsrpeyslﬁbeoru@adcurd?or
exanpl e, the densi h§ yb b Qun, st a g g ﬁ s can beﬂused to
gener at e sTARBarG @ EE yti‘e‘}‘i‘éﬁ ?SP v‘&‘igﬁf}ﬁs‘“f” e Gk ‘S\ﬂ}h 8%‘13&7{”8% '€an be
anal ysed usitigen-bihdingsdoanoharill beabtate bindro tba@homimahgptl&acamng&lb cpitopd. e

actual con i ified
based on R s ory AR e A TR R ML 8 AR SRR ' The
array. 31T)1;ﬂc1amy,1lh£ﬁh1ﬁ@ne®nﬂcﬁeletdh@ecﬁ‘rce&emﬂm hifivi@yndon it al‘aﬁoupakﬂ() étM ar |y
anenable to use in kits fo ghe det ecti on_ of target anal ytes.

kits may c8Wprisd lﬁt"ﬁé‘b%hﬁrlg uivgipett frast abgut hx it s 0 aed Raﬁﬁéla%@hﬂ i‘%&ﬁy
assay consimbl £5-9 @gw ret-10ytigLient kits are envisaged for
different target analytes and types of array. Accordingly, in one
aspect the invention relates to a kit conprising a nenbrane of the
i nvention &H#YH5t¥bnal Iy, one or nore processing reagents. For
exanple, a kit of the invention optionally includes one or nore of,
or any conﬁmﬁutiohs@ﬁmﬁNQMxmmommmmnhéﬂwﬁm@aymadtankgﬁmmmuumeducing
reagent (OLDGEWASE: deReN] aqjﬁlraqﬁ 9c4<1saﬁ.9) (%th i DR os (c(% bxana\ﬂ@?s& ina
solution, (e)one or nore anti bodies %gnc udi ng "ant i body- bi ndi ng
protein co?ﬁnﬁ’&a@é@e@PrﬂWIﬂ%ﬂ&&anéﬁw COIBIEPS % ISRt ORFLRRISE Slempripra f or
det ection Qlﬁraﬁ@tof&%ﬂ&elelnieﬁ@ edQ)‘h R Hdnibelk 880 mad: bRt &1@@&pﬁ@@t ure
el enent s or for detection o positijve control s

col ouri met FIFRETYERSEROPGRE Yt l?é’fﬁg ak’léjo bingt 4 vss @ F U H&?@P?W%ﬁf nglpdegs
signal int ﬂae§hﬁaﬂdtyaﬁc@ﬁ6hléﬁﬁﬁﬁsnﬁmde anal ysis of results, and (f) a

prot ocol faqr 8.the ﬁ Esence of analytes in sanples 101181l n
anot her asgect ?ﬁ WhtTOR“%Fs0 rel ates to a nethod of processing a
menbr ane ofi) t het kenvernegiive Sotodl teamemitbieckerompsipmgs (a) providing a
menbr ane Of%t NG 1 n%YS'}{%tn g%ﬂv%%mgoff?o ho G AP QGincfp) adding at least one

sanple to
iv) at least one positive colourimetric control,



(c) processing the nenbrane such that a detectable result is given by
two or nore of i) at |east one fiduciary marker, ii) at |east one
positive colourinetric control, and iii) at |east one positive
control to nonitor assay performance. [0119]1n one enbodi ment the
step of processing the nenbrane conprises a bl ocking step during

whi ch avail abl e protein-binding sites on the nenbrane are bl ocked
with a bl ocker, an optional wash step, contacting the nenbrane with

t he sanpl e contai ning the one or nDrel%naIytes to be neasured, a wash
step to renove non-bound material fromthe nenbrane, contacting the
membr ane W'vﬁlh Oa@?eas%nerB%Eﬁve c%ﬁt%“?q éﬁué\“atsiagBQko%ﬁanthS’rtan%’J {bﬁﬁﬁé}ﬂﬁ Eo‘% a”d
wi Il bind ohe or nore ‘target anal ytes and non-target” anal yte th

bound to an assay_performance control, a wash step, and contactlng
the membr ak®78i t h TBigolsr olypthrase isgppendspt @H&%@a%ﬁm@aﬁt dagtterisficsanzy e
substrate pat@genadiad cﬁpz&ﬂjﬂ@b@ﬁiy@-:bﬁ@trd’x@ﬂﬁu IThe abﬂkﬁﬂﬂlheﬁﬁenﬂfranpwlﬁﬂﬁ)ﬁﬂxﬂ@ a
menbr ane of thellnlentlon re descri g belowb 012%% %W

enbodi ment PPREHUCTIPBIEUST RatrBr é?r‘f&’?"‘ P HHRETORRR MY A B tE g% ed
for the si mdittheoss. detveet,itlonabiifty atist be}&a‘,etncadnﬂthtﬂwagﬁtablafyaify;ipeopnmea
::gg: :: :2 deag 1l sf o %chf(etr@ f&lbﬂ%ﬁn%&&ﬁ- ?gcﬁ% t&argctl%ns onttl?e 1%6% blane aél}{'ﬁlgﬁy, b @
[0121] Thusa ﬂphéhrmgh coptrete therbsineshahentivme may éfnfmnmq tlprﬂ@mswietlmhe
advant age toh@&geﬁtp@}fh fefuhe b%grﬁl%ﬁgonteﬁ)ts E'} &Hu&lﬁ@%&% rat(a(a{rodéfl] tiea high
t hroughput) anal ysis and, therefore, any nunb amples (e.g., 96,
1024, 10, 0GGMbIEED HAOGvergoromit myst Eeahqlab@dé&tameﬂeaeq qf awsa?tlswadmg
dependi Ng  @#tirgRBaPAidubeilakhiSLRR Qkdlt H I8 Feased sRAl irtéibyddr cadv ant age of

adapting the m_crooporous nmenbranes_ to hi hr oughput . anal
that an aufdtt @&%‘gﬁé\f@ﬁﬁ%ﬁﬁmtﬁ%ﬂw&aStreagtga&fﬁj? wam'?f neRIBOT 534 ﬁ)ﬁgent s

fromone o ﬁlam{c&lr@ﬁndfemnﬁaﬁf)bﬁsﬂeate vawidethsgd df ﬁlf&&braﬁﬁl’are&ddlaﬁl@ witl:

di fferent
e L R e R i o R et L

system rrayletqmrfslestsommmae or nore tenperature- control | ed chanbers
and one or nore robotic arns nounted on a deck that has platforns

conf i gur edgogzhol ﬁb&&emlehbmna&ﬁsmmmem{maﬁmmes fa,t ustehﬂhé fbRLd ¢ arns
and the terTBer ature jn .the chanbers S,r e)ﬁlcontrrﬁu a central

conput er uffi Nt FEPEFT KPR LY IR o Ketr @ %‘H%Pﬂ}éf?ﬁfr selvityene,

i NSt rument polydiheBiFore)dedilbsdatttate, mhed plliabasScseRRtEpdcagomanpl es to be
anal ysed are stacked in a chanber with tenperature of 4C. One robotic
arm then SERUaNt | Y sodoMAHELS FACH cifiiodciBlyahd B o HEALR LABRONC

pl atform e the ot er ann sequentially transters each 1 ndividual
sanpl e pl at@@aglirs foydiagrosErianmypesssayy e cmrassristiceofsyitragnibrangs g be

di sposabl ea;%lﬂl%letf&%@sa?ﬁﬂlefeagﬁélea'elE)BﬁJé&Ir&Sr@} RediwgbydiBmetnsanpl e from
each wel | the sanple plate and transfers the sanple to the

cor r espondi of the arr he ar ni ng
Che sampl (B8} m TR RiobdGi MRl Befuenbienflab R Bl leo FRRLAIN 29
Thi s pr oces&ritier pepe ateddinght, ithe ng:autahecanhs dlbdemm&ddh‘ddliat)natohtet wdlsar r ay
pl ates sta

pr edet enni %Eﬁg %}égt%ﬁ'g%gla(n—m%{ QEWQE;L%%F% ngls%ﬁ}fepl?%gl phRkar nat form
for additi walISOMoms% cbfifrrﬂépsswsml&ewendq@izftlmem@ﬁt\mﬂﬁ|rwglr1955mﬂ1191pos abl e
tips. The vashesRuidEHedssnt@spirated after a predetermned tinme and
this wash process is repeated nultiple (i.e., tw or nore) tines.

Each array te n receives e second ant i body foll owed by
Cranster 3 RER SobERR BERSeR D adraR D e oo e e RREPEY o
ar e i ncubattaehcé @ﬂtheaanpnyediea eumpien advitls mmgefoﬁbdnqﬂmdnw bmdangsf euplofz each
plate to t [ f LEier zl e
cont ai ni ng %Qragéflﬁ%{sa %Ehgg%lce'?ﬁ (\%Es%g%%t@'fgg rmimseda pf?%ry?eé?" ter a
predeterm ned tine and this wash process is repeated multiple (i.e



34 101261Anot her nethod for attaching the nmenbranes to the 96-wel |
bottom ess plates involves use of an adhesive that is applied to one
side of the plate. Thereafter, a nylon nenbrane cut to the dinensions
of 128mmlength and 86inmwi dth is attached using pressure such that
there is no | eakage between the wells. 10127] M croarrays were printed
by m xing proteins in a print buffer solution containing phosphate
buffered saline, glycerol and Tween 20 to give a final concentration
of 10% gl ycerol and 0.005% Tween 20. 191281Arrays were printed by

usi ng a benchtop cont act m croarrayer. (LabNext I nc, USA) using quill
B0 oot SELeAP A L ILABRIR A o B SUST AOSUONR S 0
printed at aaspd!)l ent terrperature and humdity of 60% (10% . [0129] Up to
ninety-six replicate arrays were printed on the nmenbrane. Each array

had up to Eiﬁmpot%Meie&b&mnmué&'égegmag& i{ Pevbetrof b ploRil Apdteth Nunmber
of Rows). Arrays wt S, were printed such that they

Ny
cont ai ned 3280t 2 paptige: apglyeplis 2 P?lmﬁatf éﬁaﬁgen&ﬁn BRapodys gepAnt and 5X4
spots. | 0131@&1’&&E,hn alttibaqzy Hihﬁlﬂ'lgaioﬁqelﬁj aﬁ&nt(gfen an ﬁl’iti‘géﬂ fr@ﬁﬁﬁtSantalﬁﬁgenmer e

printed in contr.o
71 duci ary Agew, & 89t o AR RARCH PouRih bR iL KRR o

Pr est ai ned nRrabiogicortddbdeule driotiédvighit, stidprakidin, anF?nlelmtoe aBD-mceclamuﬂsm:gy I nc,
USA, Catal g JMP% §31) \4? a0 J- Qlbubip 9 f

sal i ne contail ni ng 209 ogly cer g’? : 8%/({ %\l'l/\%' 1 QZ%Q%%IJ%&ﬁoégiegggl fic
anti body), hﬁﬁlﬁlﬁtlﬁwtobhﬁ@tﬂl" @|r@61(t@‘rﬂzwséﬂéwtarg@taé@mprﬂ@tgealhpgsmmula@
strept avi d's%nzﬁ ﬁ %dwlm@qmgh ghbnREr, 9? lofaSSotorDl BEWE faclertrddnREt, a
Nunber 2112 specific controls to nonitor the overall

per f or manc éfalb“fml{*‘ﬁ% faﬁ%’% é)‘f anserAPIPT feglet fragpgpteAn{Rhibiier. @ mpppyRgeasyidgsan

concent r at ioRgiSactiamigd, agolwaedmmepﬁgw@émmn 4 Wpid, aQel)@Ldll-surfe@pedtdit] a Qelb

e anal yt St g ekl o tite? Bt ha ool P wibb A et
at 4C for aiuslceaptotdn, hbomsnd) @ kone presé, 2 m3b pilecanpl @iggnucenek
Procedure f [ I yS were

i ncubat ed ént%rgl?é %fgérggrgfﬁ%g toerr%ng(?g{ﬂ%atyoiﬁg ,{ﬂ%{é%%g% th% éf? 1% casei n
(Vector Labs, USA) in phosphate buffer ed sal i ne cont ai n| ng 0 1% Tween
20 (PBS-T) 9 7Y ea ‘\‘/‘\é‘PPOdu‘Wéﬂ’BF*’@ER%“Hel%a%‘S fqlféﬁdgg‘ﬁlarp&%t%’aa&ol‘em

[ 0134] Siarrp E@g?@t? Abadng p@tean ﬁbMﬂlﬁ@pi%ﬁ]?a@ﬁdﬁ @n Bytibedy, & dnﬂgat;iy Iﬁa%héh{; ker

at a volune o e ran ncu at 37C
For 60 i non iR shi SEE  paBen 5 PR RS bl iR s
non- bound amibbyst (@ ¥ HH B1S5hple), a Haitantiady fragnreay sn K4 antibein tingmant, an Fv

det ecti on) 0 0 n t he
wel | s at cé:ﬁg\g%p&;%nf%h@ hgiﬂ%ﬁ%%?%% %)AtB?%} f%%%lng‘faam dggggng‘?
enpi ri cal | yebd petibainagmisyt, anap ipg dognin, @(@ngﬁnegla@ genic determinant
adapt er - copj ygated, ARy m%ﬁﬁogem Gl Hﬂrﬁm%gtﬁﬁ%}n&f) QAL 85hAD bihedh es

such as bioti'n-conjugated antibodi es “nmenbrane was i ncubat ed at
37C for 60°hnealamroniad melgeutxbigiin RVibpSirptavidie 2 seyera Ak cigase ehehgyme,

i ncubat ed W'c$ Ec@ﬂa@d&&ﬂmraﬂl@&bﬁf fraMeh DO RYeplos MbniB s r@REpt@Rttun® idnldt, a
ant i body) or. an adapt ated enzyne

d to an enz n
(such as ol P@%ﬂr& i ﬁh%*ﬁf%@ﬁleq@ag BA AP FEPhisiend. g founedema o
exanpl e of ng’mnﬂijb}ltﬂB,?oﬂaScoﬁhBihSt&ﬁl@d:h@hth@ﬁﬂXé dasd. The nenbrane was
washed 3X with PBS-T. [0136]Alternately, for antigen arrays (for
anti body d tio was
i ncubat ed ?\AI{] te an'?ll) a:n?t%;mmﬁ%%y\%%ﬁ tEcho %ﬁ%?glghlg%%%ﬁgga?(gnﬁ @Rhﬁ’dag
enzyne suchﬂ%sﬁlﬁwﬁsmﬂa@‘@hboﬁﬁlé%@ﬂﬁég@mﬂﬁhe menbr ane was i ncubated for
37C for 60 mn. The nenbrane was washed 3X with PBS-T. [0137]In
ei ther case, the bound enzyne was detected and neasured using an
enzyne substrate that results in a colored precipitate deposited on



36 101381The nenbrane was dried for 60 mn at anbient tenperature and
scanned at 600 dpi resolution or photographed using a digital camera
with a resolution of at |east 4 nmegapi xels and the i mage saved in the
TIFF format. 101391The color intensity at each spot was determ ned
usi ng gridding software that placed grids on all the arrays using the
fiduciary marker to align the grid at the appropriate position. The
intensity values were obtained in a M.crosoft Exceli m spreadsheet
file, which can then be used for anal y&is of results. Exanple 3

Ant i body Arrays [0140] Arrays for detection of antigens such as
protein mar i car v ases,

D ncer and | ?EC o Oiéjhg hgll é;ﬁi}dﬁ*j&eﬁ t%?&é%?e’cf:lel Ll n%éé‘ %lfllsea%nﬁg#dseg

hor nones, cfsagrnmtﬁéﬁse@ﬂtdt @hermbllﬁ@@naheenmbe@t eutfapg/ang piepeciily fcpairféerest of
anti bodi es @eg@dgqlg;ngsﬁgt%@gﬁregeg{mgpﬁgﬂlg| c capture of the antigen. A
series of con ant1 bodi és and control proteins are also printed.
These contr serve var i functions includin Qontrols for
moni t ori ng {@@]ay pLfe lF’i“r"éH]?(Q,gl %’HCJ%‘&‘PW& SRS PR FIPTIST 2z 05 st
reagents, eodtht ads®y ifv@livesnhe ddt@ribmef spdedfic aibodity wittingy 6é prédest if apiplee

anti bodi es and fiduciary markers for gridding the arrays after sanple
processi ng R deﬁ@ﬁﬂhéﬁ@ﬁlbﬁﬂn&ts ik garﬂﬁllre élé‘ﬁeﬁ@?ﬂay¥01ﬁ}ns§9f%hec§ﬁ91tor'an the
array. Table sumari ses e reagents that nay be used to print and
process anﬁ?"c&‘ﬂ%l?fadF‘iea‘QStllat‘PH’ésé@%g < lrd-or mance control nunbering
relates to the nunbering in Figure 2. Table 4: Antibody array
reagents Rmﬂnt Eumteinbmdix&mﬂapltaege(?ﬂmifem asderamtl@,iith a0feandus biogye, W t h a
chr omogeni CI]CrI Igdljge!‘a(sje a1t01m¥11me 4; easre dafliiag 4Behsé cancero gr (\jfclarn hos?]:iltsé/v?‘er L

| ocat e and pel‘ S on eac of ?zhé array Bt d ye

conj ugat ed ‘Pr ot e| mar ker The f| du0| a mar ker wi | | aI ways be

det ect abl e 0083l nt Insepe e@podWagpAthF \‘Fégeb@ﬁlty%d% sefegfpd e e HptFpREFsiige

backgr ound agdigpadsis Aok t@ckats ARY-2, FAMBakib QY EGP, rHG!fg &icedrhGr-8BhARirED

(6,8 0 Ll SO0 S 0T O LIE WSS 08 8, SEETEG o ot o

per f or manc eAf@icguding, iApaacls apd BG0C,aRpapgdrt €D 11 osAN3O{TNFRSFS), CD40L, CRP
(C-reactive protein), ErbB2, Fasl, Fibrinogen, Fibronectin, IGFBP-1, I[GFBP-3, Leptin, LIF,
MPO (Myeloperoxidase), NT-proBNP, OPG (Osteoprotegrin), OPN (Osteopontin), PAI-1
Active, PAI-1 Total, PAPP-A, PIGF (Placental Growth Factor), Prolactin, RANK, RANKL,
Resistin, Tissue Factor and TRAIL; Cell Adhesion Molecules such as E-Cadherin, E-
Selectin, [CAM-1, L-Selectin, P-Selectin and VCAM-1, Chemokines such as ENA-78,
Eotaxin, Eotaxin-2, Exodus-2, GROa, GROy, HCC-4 (CCL-16), [-309, IP-10, ITAC,
Lymphotactin, MCP-1, MCP-2, MCP-3, MCP-4, MDC, MIF, MIG, MIP-1¢, MIP-1f, MIP-
18, MIP-30, MIP-3f, MIP-4 (PARC), MPIF-1, NAP-2, RANTES, SDDF-1p and TARC;
Cytokines such as GM-CSF, G-CSF, IFNa, IFNy, IL-1q, IL-1B, IL-1ra, IL-2, IL-3, IL-4, IL-
5, IL-6, IL-7, IL-8, IL-9, IL-10, TL-11, IL-12p40, IL-12p70, IL-13, IL-15, IL-16, IL-17, TL-18
and TNFq; Cytokine receptors such as 1L-2R, IL-2Ry, IL-6R, TNF-RI and TNF-RII; Growth
Factors such as, EGF, HGH, TGFa and TGFp; Iimmunoglobulins such as IgA, IgD, IgE, 1gG
and Igh; 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.



37 Hapten binding protein- enzynme conjugate Positive colourinetric
control to nonitor the performance of the enzyne substrate

St rept avi di nhor seradi sh peroxi dase Anti-1gG anti body Control to
denonstrate the addition of sanple (assay performance (1)) Addition
of serumw |l result in binding of serumIigGto this spot; If

non- human sanple is to be tested the antibody will be replaced with
one appropriate for capture of 1gG fromthe species being tested |IgG
for capture of detection antibodies cahjugated to hapten Control to
denonstrate the addition of secondary detection antibody m x (assay

pert or MnCeuss) ) A b IUREhFnE 266 e%nmeqtfﬂoﬂyma gﬁ@poc'ona'

ant i bodi es e ant n-specific ant
Negat i ve cepeciesbubtype Oﬁé‘ilélrhml miqf@ranwg E#ﬂtﬁ'&l&t DicwogpEtsfingydesbuf zafs say

specificit Mat n'ldléa%t Bicob SR B Ak }i’acﬁlﬁ?@@f Féleaetcm;serraﬁ&f? @ﬁbﬁ%cb&u; he
array panel_ and detection reagents Panel test anti bodies for

capture of Eg_tﬁ]topﬁéIﬁSSt@ptopqc&gn]é@molyncus Pseudomonas Campylobacter, Enterobacter,
Neisseria, Proteus, Salmonella, Simonsiella, Riemerella, Escherichia, Neisseria,

Meningococcus, Moraxella, Kingella, Chromobacterium and Branhamella, or from a virus
such as adenovirus, influenza, cytomegalovirus, hepatitis, human immunodeficiency virus,
avian influenza virus, respiratory syncytial virus, herpex simplex virus, parainfluenza virus,
pestivirus, porcine parvovirus, peudorabies virus, rotavirus, calicivirus, canine distemper
virus, or from other microorganisms such as Leptospira, Toxoplasma, Trypanosoma, or

Plasmodium, or any combination of any two or more thereof.

[0085] Other exemplary target analytes include, but are not limited to, human chorionic
gonadotropin, growth hormone, insulin, glucagon, adrenocorticotropic hormone, thyroid
stimulating hormone, a-fetoprotein, human placental lactogen, Ieptin, inhibin A, activin A,
pregnancy-associated plasma protein A, placenta growth factor, pregnancy-specific beta-1
glycoprotein; steroids such as testosterone, oestriol, cortisol, progesterone, corticosterone,
aldosterone; thyroid hormones such as thyroxine, tritodothyronine; thyroid binding globulin
(TBG); active peptides such as bradykinin, gastrin, angiotensin, thyroid hormone-releasing
hormone, luteinising honmone-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.



Di agnostic tests for disease or wellness markers (capture el ements)
Anti -cyt oki ne anti body Each of the test antibodies may either be
printed in duplicate or as single spots (for a panel of 16 tests)
[01411The arrays are printed in 5X5 grids as shown in Table 5 bel ow
Test and control antibodies are printed at concentrations ranging
fromO.1 ng/m. to Ing /M depending upon the affinity of the anti body
for its antigen and the signal obtained fromthe control antibodies.
Table 5: Antibody array design for antfgen detection Fiduciary narker
Test antibody | Test antibody 1 Test antibody 2 Test antibody 2 Print

Buf f

a1 (SRR FEPLAS) T3 0L AR 3o AL LAY 9350

per f or mancewo(e3) . desdl) tangetiabadss (6. Temtarkerid thilopldpe Tabatieref pobaer 6 Test
anti body 6 hﬁﬁén%no@t’igng & dis(emsgg auby t@st&c%mdrcgi]ls}st of any combination of the panels

listed in Table 1, depending upon local requirements.

Table 1: Human Condition/Disease Panels

Infectious disease screening for epidemiological
studies in developing nations

Human immunodeficiency virus (HIV)-1, HIVZ2,
Hepatitis A virus, Hepatitis B virus, Hepatitis C virus,
Herpes simplex virus (HSV)-1, HSV-2, Treponema
pallidum, Mycobacterium tuberculosis, Neisseria
gonarrhoeae, Plasmodium falciparum.

Upper respiratory viral infections

Adenovirus, Cytomegalovirus (CMV), Influenza A,
Influenza B, Parainfluenza 1, Parainfluenza 2,
Parainfluenza 3 and Respiratory Syncytial Virus
(RSV), Group A Streptococci.

Acute Jower respiratory infections

Streptococeus pneumoniae, Haemophilus influenzae,
Mycoplasma preumoniae, Chlamydia pneumoniae,
Moraxelia catarrhalis, C-reactive protein,
procalcitonin.

Gastrointestinal pathogen panel

Salmonclla, Shigella, Campylobacter, Vibrio.

Panel for liver viral disease tesling

Hepatitis virus A, B, C, D, E and G surface and core
antigens, anti-Hepatitis A, B, C, D, E and G serum
antibodies.

Sexually transmitted disease panel

Human immunodeficiency virus (HIV)-1, HTV2,
Treponema pallidum, Neisseria gonorrhoceae,
Chiamydia trachomatis.

Blood bomne disease panel

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 virusl and HSV2,

Biosecurity panel

Bacillus anthracis (anthrax}, Clostridium botulinum

(botulism), Clostridimm perfringens, Yersinia pestis

(plague), Coxiella burnetii (Q fever), Staphylococceal
enterotoxin B, Fibrio cholerae (Cholera),

Fertility panel

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

Drugs of abuse panel

Acetaminophen, Ampletamines, 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 1, 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).




Test anti body 7 Test antibody 7 Test antibody 8 Test antibody 8 38
FI RP- hapt en BP conjugate (colourinetric control) Anti-IgG anti body
(assay performance (1)) Anti-nouse anti body rm (assay perfoance (2))
Non-speci fic anti body (assay specificity) Fiduciary marker

[0142] Printed arrays are used for neasuring the presence of marker
proteins by initially incubating with Blocker at 37C for 60 mn.
[0143]Up to ninety-six different sanples to be tested such as serum
pl asma or any other biological materi & are added to their own well.
Sanpl es nay be added without dilution or nay be diluted |n Blocker

prior to C‘I’é’fle!lfdrfﬁéhsulm hbrm efe?eﬁt weH—the Gasti b’du ):l']‘ﬁfrokxm ahd@"”fh&?bfd%&mﬁ‘a‘tmg 3/7C

for 60 nm non- bound nmaterial is vag gl RRrnke R Qestbsterone,
[0144]Ant|qens or ligands bound to arramgﬂnam&ubQWme® are det ect ed by
seque Nt i all Panel for general cancer {esting Free and total Prostate specific antigen (PSA),

Carcinoembryonic antigen (CEA), CA125, CA15-3,
CA19-9, CA24-2, CAT2-4, alpha fetoprotein (AFP).
Markers of Inflammation Interleukin (TL.)-1a and B, L1 receptor antagonist,
IL2, IL4, IL6, IL8, IL10, IL12, IL13, TFNy, TNFo,
MIP1ctand [}, MCP1, RANTES, soluble VCAM, C-
reactive protein, soluble TNFo receptor T and 1.
Allergen panel to screen for serum IgE binding Allergens obtained by recombinant methods or derived
from 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 legunes, proteins from seafood such as
shrimp, abalone and lobsters.

[0088] In another embodiment, one or more capture agents are arranged to detect one or
more (i.e., a panel) target analytes (/. e., biomarkers) that would be useful in determining
treatment efficacy for 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 (IFINY), eotaxin,
CXCL10 or IP10, osteopontin, 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 SS8-B,
nuclear antigen, Sm antigen, ribosomal P
proteins, cardiolipin and topoisomerase L.
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 TNFo fused to IgG), infliximab (a
chimeric anti-TNFo. antibody), adalimumab (a
lumanized anti-TNFo antibody), anakinra (a
human IL6 receptor antagonist protein) and
others.
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[0089]

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

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

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

local requirements.

Table 3: Animal Testing Panels

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

Avian




I f non-human sanple is to be tested the antibody will be replaced

wi th one appropriate for capture of 1gG fromthe species being tested
Hapt en bi ndi ng protein- enzyne conjugate Positive colourinetric
control to nonitor the performance of the enzynme substrate

St rept avi di nhor ser adi sh per oxi dase 40 Anti- 1gG anti body Control to
denonstrate the addition of sanple (assay performance (1)) Addition
of serumwi |l result in binding of serumlgGto this spot; If
non-human sanple is to be tested the antibody will be replaced with
one appropriate for capture of IgG fromthe speC| es be| ng tested IgG
Cont r ol thBucuu:laL rate—the—-additi+on—of BSO%%E? V1¥'LIS """ ni;IVIQIILI bod
(assay perffornmance (2)) Human |19G The \seGQpdalyr el Qog?y ‘i“govgé nd
the 1gG Iif non-human sanple is to be trgﬁtae)gjshlg,a sﬁ%é:#on e

replaced With one appropriate for capt uﬁceplﬁrt)pathgGo%ﬁe@;ﬁmtdtaehosaem es
bei ng tested Non-specific antibody Negaicele abomt, Velspdomniget er m ni ng
antigen capture specificity (assay speG%@@@FWWWH&%@@P‘JWQ@HOQ@WFr om
S
|

a speciesinot represented in the array® s baHEFPéFé‘t"%I'Et“P‘HH"%Oe ent
Panel of lest anti gens or | i gands for é’ﬁ’f%r‘@“&fpebﬁ’?flfﬂ’%g‘fﬁa‘é &8t

C
tests for T(Ea IFeaac or—wetHtness—rrarkers \Cétﬂ}?ercﬁé{egpe?'VI?dg,tc]a'rhlﬁjcorbﬂA{r!fu‘s‘,c"La A

anti1 gen canine herpes virus, canine parvovirus, Borrelia
burgdorferii, Ricketisia ricketisii, Ehrlichia canis,
Rickettsia conori, canine rheumatoid factor, dog
erythrocyte antigen, canine Hepatitis virus 1 and
2, canine parainfluenza 1, Borrelia afzelii,
Leishmania donovani, Ehrlichia equi, Rickettsia
conorii.

Equine Equine arteritis virus, equine infectious anemia
virus, equine herpesvirus Type 1, equine
adenovirus, equine influenza virus, Babesia egui,
Babesia caballi, Borrelia burgdorferii, Borvelia
afzelii, Elrlichia equi, Leishmania donovari,
Feline Feline coronavirus, feline calicivirus, feline
leukemia virus, feline herpesvirus, Feline
immunodeficiency virus, feline 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, T4,
Serum albumin, serum globulin, insulin,
parathyroid hormeone, 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, Streprococcus equi, Infectious
bovine rhinotracheitis virus.




Each of the test antigens nmay either be printed in duplicate or as
single spots (for a panel of 16 tests) [0147]The arrays are printed
in 5X5 grids as shown in Table 7 bel ow. Control antibodies are
printed at concentrations ranging fromO0.1 ng/m to 1 ng/m depending
upon the signal obtained fromthe control antibodies. Test antigens
or ligands are printed at concentrations ranging fromO0.05 ng/m to 1
ng/ mL depending on the affinity of the antigen to test anti bodies
from positive control biological sanpPes. Table 7: Antigen array
design for antlbody detectlon F|dUC|ary narker Test antlgen | Test

antigen 1 gi—aht+gen
cont r ol ) 18 nteltfor“f\/[astltfgfésigngrrf cat anti gen 3 o topi)occcm iaiacF ae, gﬁ%&lﬁccus uFeus, 4

41 Anti-1gM anti bOdy (assay performange rL!)c)a cdIE Klebsk %pg@geuéom g bpp,

antigen 5|Test antigen 6 Test antigen |GrdditicatspBukfigflobhNe@atinyieid A,
contr ol ) immunoglobulins, lactoferrin, serum albumin.
Markers of Inflammation Interleukin (IL)-1¢ and B, 1L1 receptor

antagonist, IL2, IL4, IL6, IL8, IL10, IL12, IL13,
IFNy, TNFa, MIP e and B, MCP1, RANTES,
soluble VCAM, C-reactive protein, soluble TNFuo
receptor I and 1L

[0090] After array manufacture and prior to sample addition, all available protein-
binding sites on the membrane surface are blocked by addition and incubation with one ora
combination of reagents. These reagents are called “Blockers” and serve to decrease or at
best eliminate non-specific protein binding from the sample on the membrane surface thereby
decreasing overall background signal. This increases the ratio of signal to noise, thereby
increasing the overall sensitivity of the assay. Blockers play no active part in the subsequent
reactions between the sample and other assay reagents aid the immobilized proteins on the
membrane. Exemplary blockers include, but are not limited to, bovine serum albumin,
casein, non-fat dry milk, gelatin derived from fish, pigs and other sources, dextran, serum
derived from sources other than the sample being analysed such as from steelhead salmon,
guinea pigs, hamsters, rabbit and other sources, polyethylene glycol, polyvinyl pyrrollidone,
and comimercial preparations including HeteroBlock (Omega Biologicals, Bozeman, MT),
SuperBlock, StartingBlock, SEA BLOCK (Pierce, Rockford, IL). Typically, blockers are
made up in buffer solutions such as, for example, phosphate buffer, phosphate buffered
saline, Tris buffer, acetate buffer and others. The blockers may also be supplemented with
detergents such as, for example, Tween 20, Tween 80, Nonidet P40, sodium dodecyl sulfate

and others.

[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.



Test antigen 7 Test antigen 7 Test antigen 8 Test antigen 8

| - RP-conjugated protein (colourimetric control) Anti-1gG anti body
(assay performance (1)) 1gG (assay performance (2)) Antibody from
non- crossreacti ve species (assay specificity) Fiduciary marker

[0148] Printed arrays are used for neasuring the presence of
antibodies by initially incubating with Bl ocker at 37C for 60 mn.
[0149]Up to ninety-six different sanples to be tested such as serum
pl asma or any other biological materidl are added to their own well.
Sanpl es may be added wi t hout dllutlon or may be diluted in Bl ocker

]E) :):, OI‘6 Ot (r:]),‘ ra]'?lﬂlg%ll on %b%eh 8}'%3{0 c1ary marker vafgobv afe tflesl{eherggl)%g?ﬁns elemtent37C
[ 0150] Ant i beidg @@ectm baveld orosueressay mjayamcr:sgegxsn amgadeh eudhfelutsibye

| neubatd ongo Wik RSN, FRUAIARY B3LCARARLY, AL ROHL LSRN d;a}e&anfar y

ant i bodi es conj ugat to a co ecul e such “as co

The anount abfayshezygieeiatds regaadess ity procestiesn andeas b used tbyn@émglela to °ﬂd
substrate hat.yesults in a colored precipitate deposited at the
spot. [01511Positive controls are detected as follows. The

colourlnetr nt y ol s d ecte addi t.i on .of enz substrate.
The assay UG, miFERet e SERE PP gr HrS BrRET §ee™t REVaas Ar Chnpl o
and i s det essﬁ)e(;bedﬁ;@citadmetdomml tsfmtaldscem(pndaﬂeynfmuwywmzrﬁm af(bmjdmat e
and the en 0 bin
t he secondé%nggﬁﬁﬁ %d%_gngﬁﬁéjﬁgﬁﬁ%gﬁﬁgé<ﬁg§Q&% %ﬁ%@?%&%%&ho |tion
of the enzywmﬂbawgmﬁav% The assay performance (1) control w Il bind
IgMin the serumsanple and is detected by addition of a secondary
anti body- en@yse Conjnd@abaliraddint feayapzyivey saiRstdompi@ses one or more antibody

isotypes, a corresponding antibody or antibody isotype from a different animal species or a

o

closely related ligand. For example, in human antibody arrays, human IgM and anti-human

IgM can be used as controls to monitor assay specificity.

[00696] The membrane of the invention also comprises at least one control to monitor
assay performance. The control is intended to provide information of the efﬁci'ency of the

complementary binding interactions or the quality or performance of the reagents used.

[0097] In one embodiment the assay performance control comprises one binding partner
of a complementary binding pair, wherein the other binding partner is an assay reagent. The
assay performance control is preferably selected from the list comprising the target analyte, a

non-specific binding partner or a colourimetric enzyme label.

[0098] In one embodiment the positive colourimetric control is an enzyme label
conjugate capable of reacting with a colourimetric substrate, comprising an enzyme selected
from the list comprising horseradish peroxidase, alkaline phosphatases, -1-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 1gG-HRP or anti-mouse IgG-HRP may be used in

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



42 Exanple 5 Antibody Arrays for detection of serum cytokines

[0152] The reagents listed in Table 8 were used for manufacturing and
processi ng of cytokine arrays. Table 8: Cytokine array reagents
Reagent Vendor Catal og No. Function Muse anti-human | FNy anti body
Bi oLegend 507501 Capture el enments Moue anti-hunman TNFa anti body

Bi oLegend 502801 Mbuse anti-human |IL4 anti body Bi oLegend 500701
Goat anti-human 1gG anti body Pierce 3.1 119 Detect sanple addition.
(assay performance (1)) Muse anti-huf®n | gM anti body

antigen arrays will often be anti-human IgG-HRP, while for antibody arrays it will often be a
biotinylated mouse IgG. These controls can provide a positive control in addition to

providing information on the performance or quality of the HRP substrate.

[0101] Mouse IgG, human IgG and anti-human IgG present on antigen or antibody
arrays can act either as positive or negative controls depending on the array format, in
addition to providing information of assay specificity. For example, mouse IgG should
provide the positive signal in antibody arrays, while the latter two should provide a positive
signal in antigen arrays. In allergen arrays, human IgM and anti-human IgM may be replaced
as controls with human IgE and anti-human IgE. These controls can also serve as controls

for overall assay performance.

[0102] In preferred embodiments the elements on the array are printed in discrete areas
of between 100 pm to 500 pm in diameter. More preferably, the discrete areas are between

350 um to 400 pm in diameter.

[0103] In preferred embodiments, the discrete areas of the array are printed ina 5 x 5
grid. Preferably the array comprises up to nine control elements and two replicates of each of

eight different capture elements.

[0104] In preferred embodiments the capture elements are printed in two or more

replicates of four different capture elements and multiples thereof.
Detection of Target Analytes

[0105] The assay techniques used in conjunction with the membranes of the present
invention include any of a number of well known colourimetric enzyme-linked assays.
Examples of such systems are well known in the art. The assay techniques are based upon
the formation of a complex between a complementary binding pair, followed by detection
with a colourimetric detection system comprising an enzyme-conjugate label and a
colourimetric subsfrate. In the present invention, the solid phase carrier or substrate is a
microporous membrane. The detection system will be described with reference to enzyime-
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.



B oLegend 314501 Biotin anti-human |IFNy anti body B oLegend 502503
Secondary anti bodi es Biotin anti-humanTNFa anti body Bi oLegend 502903
Biotin anti-human | L4 anti body Bi oLegend 500803 Biotin anti-human

| gG anti body Pierce 31774 Detect 1gG and I1gM binding to the assay
performance (1) control Biotin anti-human |IgM anti body Bi oLegend
314503 Streptavidin- horseradi sh perox dase Pierce 21126 Col our
reaction Goat anti-human |gG horseradizgsh per oxi dase

[0106] Figure 1 shows a schematic representation of assay formats and sample
processing flow. Panel (A) shows the processing steps of an antibody array for detection of
antigens or ligands from biological test samples. Panel (B) shows the processing of an
antigen or ligand array for detection of antibodies in biological test samples. Panel (C) shows
the general sample processing flow in which each of the reagents described below and in the

Examples are added 1o the array printed according to Example 1.

[0107] Figure 2 shows a schematic representation of function of control elements and
their binding to various reagents added during processing of an antibody assay for antigen
detection. The addition of various reagents is shown on the left of the Figure with sequential
additions being made from bottom to top. Color is developed only if the appropriate

functional reagent binds to the comntrol element.

[0108] In one embodiment the ELISA is in the “sandwich™ assay format. In this format
the target analyte to be measured is bound between two antibodies — the capture antibody and
the detection antibody. In another embodiment the ELISA is a non-competitive assay, in
which an antibody binds to the capture antigen and the amount of bound antibody is

determined by a secondary detection antibody.

[0109] In another embodiment the ELISA is a competitive assay, where a labelled
antigen is used instead of a labelled antibody. Unlabelled antigen and the labelled antigen
compete for binding to the capture antibody and the amount of target analyte bound can be

determined by the proportion of labelled antigen detected.

[0110] Either monoclenal or polyclonal antibodies may be used as the capture and
detection antibodies in sandwich ELISA systems. Monoclonal antibodies have an inherent
monospecificity toward a single epitope that allows fine detection and quantitation of small
differences in antigen. A polyclonal antibody can also be used as the capture antibody to
bind as much of the antigen as possible, followed by the use of a monoclenal antibody as the
detecting antibody in the sandwich assay to provide improved specificity. A monoclonal
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.



Pierce 31412 Fiduciary marker and col our reaction Human 1gG Pierce
31154 Assay specificity Human I gM Pierce 31146 [ 0153] The arrays
were printed in 5X5 grids as shown in Table 6 bel ow. Anti-cytokine
anti bodies were printed at 0.2 ng/nm and the control antibodies were
printed at the concentrations indicated in Table 9. An assay
performance control for the secondary anti body was not used. Table 9:
Ant i body array detection for cytokine detection Anti-human |1gG
Anti-human 1gG Anti-human | gG Anti - hudan 1 gM Anti-human | gM
per oxi dase (50 anti body (assay anti body (assay anti body (assay

ant i body ( ?&ﬁ ?]y J iA%/hgg'c}rtalgtfciorgsyc@llaﬁ&y in @%ngn%% ql?'grga% i tiligt)the%glgtﬁrg LR dgg:g"tio(]l) )
antibodies of each binding pair must recognise two non-overlapping epitopes so that when
the antigen binds to the capture antibody, the epitope recognised by the detection antibody
must not be obscured or altered. A large number of complementary binding pairs have

already been developed for ELISA and can be used in the present invention.

[0112] For multiplexed assays it is also important that there is no overlap between each
of the binding pairs to eliminate crossreactivity. A number of multiplexed ELISAs have been
developed and it is anticipated other combinations of binding pairs could be configured

through testing.

[0113] In one embodiment the enzyme-conjugate label comprising an enzyme selected
from the list comprising horseradish peroxidase, alkaline phosphatase, B-D-galactosidase or

glucose oxidase.

[0114] In one embodiment the enzyme label may be conjugated directly to a primary
antibody or introduced through a secondary antibody that recognises the primary antibody. It
may also be conjugated to a protein such as streptavidin if the primary antibody is biotin

labelled.

[0115] In one embodiment the assay detection system comprises a detection
colourimetric substrate selected from the list comprising 3, 3°, 5, 5’-tetramethylbenzidine,
diaminobenzidine, metal-enhanced diaminobenzidine, 4-chloro-1-naphthol, colloidal gold,
nitro-blue tetrazolium chloride, 5-bromo-4-chlero-3 -indolylphosphate p-toluidine salt and

naphthol AS-MX phosphate + Fast Red TR Salt.

[0116] In preferred embodiments the colourimetric reaction can be detected and
optionally quantified and analysed using an irnage capture device such as a digital camera or
a desktop scanner attached to a computer. Known metheds 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.



performance (1) performance (1) marker) (200 pg/m) (200 pg/nil) (200
pg/m) (200 pg/m) Anti-human | FNy Anti-human | FNy Anti-hunman
Anti-human Print Buffer antibody (capture antibody (capture TNFa
anti body TNFa anti body (negative control) elenent) elenent) (capture
el enent) (capture elenent) (200 pg/nml) (200 pg/nml) (200 pg/m) (200

pg/ ni)
31

[0117] Membranes of the present invention are particularly amenable to use in kits for
the detection of target analytes. Such kits may comprise the membranes together with
instructions and any assay consumables required. Different kits are envisaged for different
target analytes and types of array. Accordingly, in one aspect the invention relates to a kit
cowmprising a membrane of the invention and optionally, one or more processing reagents.
For example, a kit of the invention optionally includes one or more of, or any combination of
any two or more of

(a) a background reducing reagent (otherwise known as a blocking solution),

(b) a wash solution,

(c) one or more antibodies (including antibody-binding protein conjugates or antibody-
enzyme label conjugates or both) for detection of antigens, ligands or antibodies
bound to the capture elements or for defection of the positive controls,

(d) a colourimetric detection system,

(e) software for determination of signal intensity at each spot and analysis of results, and

() a protocol for measuring the presence of analytes in samples.

{0118] In another aspect the invention also relates to a method of processing a membrane
of the invention. Such a method comprises
(a) providing a membrane of the invention as described above,
(b)  adding at least one sample to the membrane, and
(c) processing the membrane such that a detectable result is given by two or more of
i) at least one fiduciary marker,
ii) at least one positive colourimetric control, and

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

[0119] In one embodiment the step of processing the membrane comprises a blocking
step during which 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 {0 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



43 Biotinylated anti- human I1gG (assay performance (3)) 50 gg/m
Anti -human 1L4 anti body (capture elenment) (200 IA g/ nl) Anti-human
| 1 d4 anti body (capture elenent) (200 gg/m ) Print Buffer (negative
control) Print Buffer (negative control) Print Buffer (negative
control) Print Buffer (negative control) Print Buffer (negative
control) Print Buffer (negative control) Print Buffer (negative
control) 3

enzyme conjugate or an enzyme substrate to generate a detectable result. Examples of

processing a membrane of the invention are described below.

[0120] In another embodiment, the microporous membranes of the invention can be used
for the simultaneous detection of at least one target analyte in a sample, and preferably a
plurality of different target analytes in a sample, and have utility in diagnostic and screening

assays.

f0121] Thus, the microporous membranes of the invention provide the advantage that
they can be adapted to high throughput (or ultra high throughput) analysis and, therefore, any
number of samples {e.g., 96, 1024, 10,000, 100,000, or more) can be examined in parallel,
depending on the particular support used. A particular advantage of adapting the
microporous membranes to high throughput analysis is that an automated system can be used
for adding or removing reagents from one or more of the samples at various times, for adding
different reagents to particular samples, or for subjecting the samples to various heating

cycles.

[0122] For example, the automated system may censist of one or more temperature-
coantrolled chambers and one or more robotic arms mounted on a deck that has platforms
configured to hold 96-well plates. The movement of the robotic arms and the temperature in
the chambers are controlled by a central computer unit. The array plates are stacked on the
deck of the instrument. In one embodiment, the plates containing samples to be analysed are
stacked in a chamber with temperature of 4°C. One robotic arm then sequentially transfers
each individual array plate on one platform while the other arm sequentially transfers each
individual sample plate on the second platform. A nozzle containing 96 disposable tips then
aspirates a predetermined volume of sample from each well of the sample plate and transfers
the sample to the corresponding wells of the array plate. The array plate containing the
sample is then transferred to a chamber with temperature of 37°C. This process is repeated
until sample has been added to all the array plates stacked on the deck. The array plates are
incubated for a predetermined time followed by transfer of each plate to the platform for
addition of wash buffer 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



Streptavidin- peroxidase (colourinmetric control) (400 gg/m) Human

I gG (50 gg/nl) (assay performance (2)) Human 1gG (50 pg/ ml) (assay
performance (2)) Human IgM (50 hg/ ml) (assay performance (2))

Anti - human 1 gG peroxidase (50 gg/m) (fiduciary marker)
101541Printed arrays were used for neasuring the anmount of cytokines
by initially incubating with Blocker at 37C for 60 m n. [0155] Hurman
serum spi ked with known anounts of cytokines was added to each of the
ni nety-six arrays on the nenbrane pl aB®. The nenbrane was i ncubated
at 37C for 60 mn, and non bound material was washed off with PBS-T

[ 0156] Cyt okj nd t ant i bodi es
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[0123] In addition to the convenience of examining multiple test agents and/or samples
at the same time, such high throughput assays provide a means for examining duplicate,
triplicate, or more aliquots of a single sample, thus increasing the validity of the results
obtained, and for examining control samples under the same conditions as the test samples,

thus providing an internal standard for comparing results from different assays.

[0124] Various aspects of the invention will now be illustrated in non-limiting ways by

reference to the following examples.
EXAMPLES

Example 1

General Procedures for Array Manufacture

[0125] Membranes or films attached to a bottomless 36-well polystyrene plate (such as
nylon, Nalge Nunc International, USA,) were used for printing microarrays. Various
methods may be used to attach the membranes to the 96-well bottomless plates. In this
example, a rubber sheet with dimensions of 128mm 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
128mm length and 86mm width and attached to the other side of the rubber sheet to create a

gasket that creates leak proof wells.



sanple spiked with TNFg at 1.25 tg/nml and IFNy at 0.32 ng/m is shown
in Figure 3. The hash line represents the threshold signal above
which the result is considered positive. The 44 threshold is based
on the signal intensity of negative control spots and is two tines
the signal. The data is also shown in Table 10 for the sanples
tested. Table 10: Results of Exanple 5 Sanple Nunber Test Result
Comrent | 1gG Positive Sanple was serum |gM Positive Sanpl e was
serum |FNry Positive Cytokine presenf4 TNEct Positive Cytokine
present |1L4 Negative

[0126] Another method for attaching the membranes to the 96-well bottomless plates
involves use of an adhesive that is applied to one side of the plate. Thereafter, a nylon
membrane cut to the dimensions of 128mm length and 86mm width is attached using

pressure such that there is no leakage between the wells.

[0127] Microarrays were printed by mixing proteins in a print buffer solution containing
phosphate buffered saline, glycerol and Tween 20 to give a final concentration of 10%

glycerol and 0.005% Tween 20.

[0128] Arrays were printed by using a benchtop contact microarrayer (LabNext Inc,
USA) using quill pins designed to give uniform spots with an average diameter of 350 pm
{ChipMaker II, Telechem International Inc, USA). Arrays were printed at ambient

temperature and humidity of 60% (+£10%).

[0129] Up to ninety-six replicate arrays were printed on the membrane. Each array had
up to 25 spots printed in 5X35 grids (Number of Columns X Number of Rows). Arrays with
less than 25 spots were printed such that they contained 5, 10, 15 or 20 spots in patterns of

5X1, 5X2, 5X3 and 5X4 spots.

[0130] Each array had a series of control spots that were printed in Column I and Row 5.
These control spots included a fiduciary marker (a dye-conjugated protein such as
BlueRanger Prestained Protein Molecular Weight Marker, Pierce Biotechnology Inc, USA,
Catalog Number 26681), negative control {phosphate buffered saline containing 20%
glycerol and 0.005% Tween 20 and a non-specific antibody), positive controls (enzyme-
conjugated protein such as streptavidin conjugated horseradish peroxidase, Pierce, Catalog

Number 21126) and sample specific controls to monitor the overall performance of the assay.

[0131] Test proteins were printed at concentrations ranging from 0.05 mg/ ml to 1.0
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.



Not present Exanple 6 Antigen Arrays for detection of antibodies in
sanpl es reactive to infectious di sease antigens 101591The reagents
listed in Table 11 were used for manufacturing and processing of
antigen arrays. Table 11: Antibody detection assay reagents Reagent
Vendor Catal og No. Function Anti-nouse anti body peroxi dase Pierce
31430 Col our reaction Reconbi nant Hepatitis B core antigen

Bi osPaci fic J44400352 Capture el enents Reconbi nant Hepatitis B
surface antigen, ad B osPacific J44058228 Reconbi nant Hepatitis B
surface antigen, ay BiosPacific J44030228

Example 2

General Procedure for array processing and analysis

[0133] The arrays were incubated at 37°C for 60 min after adding 100 pl of Blocker [1%
casein (Vector Labs, USA) in phosphate buffered saline containing 0.1% Tween 20 (PBS-T}]

to each well. The Blocker was then aspirated off.

{0134] Samples containing analytes were added by diluting in Blocker at a volume of 50
ul in each well and the membrane incubated at 37°C for 60 min. The membrane was washed

3X with PBS-T to remove excess non-bound analytes.

[0135] For antibody arrays (for antigen detection), adapter-conjugated detection
antibodies were added to the wells at concentrations either recommended by the manufacturer
or empirically determined by experimentation. Examples of adapter-conjugated antibodies
include hapten-conjugated antibodies such as biotin-conjugated antibodies. The membrane
was incubated at 37°C for 60 min and washed 3X with PBS-T. The membrane was then
incubated with an anti-adapter antibody (such as an anti-biotin antibody) conjugated to an
enzyme or an adapter-conjugated enzyme (such as a streptavidin-conjugated enzyme) for
37°C for 60 min. An exampie of an enzyme is horseradish peroxidase. The membrane was

washed 3X with PBS-T.

[0136] Alternately, for antigen arrays (for antibody detection), after washing excess
analytes, the membrane was incubated with anti-immunoglebulin 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.

{1137] 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.



Mouse anti-Hepatitis B antibody, reactive to ad and ay subtype

Bi osPaci fi c A34060259P CW ElI A 1gG antigen BiosPacific J43010230
CW El A lgMantigen BiosPaci fie J43020230 Influenza A antigen

Bi osPaci fic J43610149 |Influenza B antigen BiosPacific J43620149

Goat anti-human | gG horseradi sh peroxi dase Pierce 31412 Fiduci ary

mar ker and col our reaction Goat anti-human |1 gM horseradi sh peroxi dase

Pi erce 31415 Col our reaction 1

[0138] The membrane was dried for 60 min at ambient temperature and scanned at 600
dpi resolution or photographed using a digital camera with a resolution of at least 4

megapixels and the image saved in the TIFF format.

[0139] The color intensity at each spot was determined using gridding software that
placed grids on all the arrays using the fiduciary marker to align the grid at the appropriate
™

position. The intensity values were obtained in a Microsoft Excel'™ spreadsheet file, which

can then be used for analysis of results.

Example 3
Antibody Arrays

[0140] Arrays for detection of antigens such as protein markers of autoimmune diseases,
cardiovascular diseases, cancer and infectious agents, or ligands such as growth factors,
hormones, cytokines and chemokines are created by printing panels of antibodies as capture
elements for specific capture of the antigen. A series of control antibodies and conirol
proteins are also printed. These controls serve a variety of functions including controls for
monitoring assay performance including performance of individual reagents, controls for
monitering the specificity of the capture antibodies and fiduciary markers for gridding the
arrays after sample processing for determination of signal intensity at each spot in the array.
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

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

determining the background
signal in the array
Antibody Control to monitor the Anti-mouse 1gG
conjugated to a function of enzyme- conjugated to
hapten (e.g. biotin) | conjugated Streptavidin or biotin

any other biotin-binding
protein{BP) (assay
performance (3))




Goat anti-human 1gG anti body Pierce 31119 Detect sanple addition.

(assay performance (1)) Detect
performance (1) control

I gG and 1gM binding to the assay
Mouse anti-human |1 gM anti body Bi oLegend

314501 Human 1gG Pierce 31154 Detect detection antibody

addi ti on(assay performance (1)) GCoat
specificity 45 101601The arrays were printed in 5X5 grids.
anti bodi es and the reconbi nant or
various concentrations as shown in Table 12. Table 12: Antigen assay

| gG Pi erce 31212 Assay

Contr ol

purified antigens were printed at

design for antibody detection Anti-human |gG peroxidase 50 tig/m

CW El A | g

Ay N O o/
Hapteh binding ' 2
protein- enzyme
conjugate

e |

"Positive colourimetric
control to monitor the
performance of the enzyme
substrate

Streptavidin-
horseradish
peroxidase

Anti-IgG antibody

Control to demonstrate the
addition of sample
(assay performance (1))

Addition of serum will
result in binding of serum
12G 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

12G for capture of
detection antibodies
conjugated to

Control to demonstrate the
addition of secondary
detection antibody mix

Anti-mouse 1gG

The secondary biotinylated
monoclenal antibodies will
bind to the anti-mouse IgG

hapten (assay performance (2))
Non-specific Negative control for Hamster 1gG IgG from a species not
antibody determining antigen capture represented in the array

specificity
(assay specificity)

panel and detection
reagents

Panel of test
antibodies for

Diagnostic tests for disease
or wellness markers

Anti-cytokine
antibody

Each of the test antibodies
may either be printed in

capture of antigens | (capture elements) duplicate or as single spots
or ligands (for a panel of 16 tests)
[0141] The arrays are printed in 5X5 grids as shown in Table 5 below. Test and control

antibodies are printed at concentrations ranging from 0.1 mg/ml to 1lmg /ml depending upon

the affinity of the antibody for its antigen and the signal obtained from the control antibodies.

Table 5: Antibody array design for antigen detection

Fiduciary marker Test antibody | Test antibody 1 Test antibody 2 Test antibody 2
Print Buffer . . . .
. t ant 4
(negative control) Test antibody 3 Test antibody 3 Test antibody 4 Test antibody
Hapten-conjugated
antibody (assay Test antibody 5 Test antibody 5 Test antibody 0 Test antibody 6
performance (3))
Print Buffer . . . .
(negative control) Test antibody 7 Test antibody 7 Test antibody 8 Test antibody &




CW E1A 1gG Ag 0.5 ng/mM CW EIAIgMAg 0.5 ng/m CW EIA IgMAg 0.5
ng/mM Print Buffer iHepatitis B surface Ag ad 0.25 ng/m Hepatitis B
surface Ag ad 0.25 ng/nil Hepatitis B surface Ag ay 0.25 ng/ |
Hepatitis B surface Ag ay 0.25 ng/m Anti-hunman |1 gM anti body

I nfluenza A Ag 0.25 ing/nl Influenza A Ag 0.25 ng/m

38
HRP-hgpten BP Anti-IgG antibody Ann?mouse Non-specific
conjugate antibody . Ca
(colourimetric (assay performance (assay performance antlboclly . Fiduciary marker
control) (1) 2)) (assay specificity)

[0142] Printed arrays are used for measuring the presence of marker proteins by initially
incubating with Blocker at 37°C for 60 min.

[0143] Up to ninety-six different samples fo be tested such as serum, plasma or any other

biological material are added to their own well. 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.

[0144] Antigens or ligands bound to arrayed antibodies are detected by sequential
incubations with biotinylated secondary antibodies and a biotin-binding protein-conjugated to
an enzyme. The amount of enzyme at each spot is then measured by using a substrate that

results in a colored precipitate deposited at the spot.

{0145] In this example, positive controls are processed and detected as follows. The
colourimetric control is processed to generate a colour result by addition of the enzyme
substrate. The assay performance controls are processed as follows. Assay performance
control (1), an anti-IgG antibody, will bind IgG (a non-target analyte) present in the serum
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
bind the biotinylated secondary antibody. This interaction will then be detected by addition
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.



Influenza B Ag 0.2 5ng/nml Influenza B Ag 0.25 ng/ml Print Buffer
Hepatitis B core Ag 0.25 ng/m Hepatitis B core Ag 0.25 ng m Print

Buf f er

| gG anti body 0.2 ng/nmlL Human 1gG 0.01 ng/ m Goat
Anti - human 1 gG peroxidase 50 ugirril

initially incubated with Bl ocker at 37C for 60 m n.

[0146]
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Print Buffer Anti-human IgG peroxidase 50 jig/ mL Anti-human
1gG 0.2 ng/m

[0161] Printed arrays were

Example 4

Antigen Arrays for Antibody Detection

Arrays for detection of antibodies to antigens of interest such as protein marlkers

of autoimmune diseases, cardiovascular diseases, cancer and infectious agents, or ligands

such as growth factors, hormones, cytokines and chemokines are created by printing panels

of antigens or ligands as capture elements for specific capture of 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 sample processing for determination of signal intensity at each

spot in the array. Table 6 summarizes the reagents that may be used to print and process

antigen arrays.

Table 6: Antigen array reagents

Reagent

Function

Example

Comments

Protein or antibody
with a chromogenic
dye

Fiduciary marker to enable
the gridding software to
locate and place grids on
each spot of the array

BlueRanger dye
conjugated protein
marker

Print Buffer

Negative control for
determining the
background signal in the
array

Anti-IgM antibody

Control to demonstrate the
addition of sample
(assay performance (1))

Anti-human IgM

Addition of serum will
result in binding of serum
IgM to this spot;

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

Hapten binding
protein- enzyme
conjugate

Positive colourimetric
control to monitor the
performance of the enzyme
substrate

Streptavidin-
horseradish
peroxidase




[0162] Human serum spi ked with 101.tg/ m of anti-Hepatitis B
anti bodies reactive to ad and ay subtypes were added to Row A of the
pl ate containing the arrays and diluted 2-fold in Bl ocker from Row A

to G Row H contained only the Bl ocker sol ution
and non-bound anti bodi es were washed off

i ncubat ed
with PBS-T

anti-nmouse 1gG anti body, and anti - hunéh 1gG and | gM ant i bodi es.

at 37C for

60 mn,

The

menbr ane was
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[0147]

The arrays are printed in 5X5 grids as shown in Table 7 below. Control

antibodies are printed at concentrations ranging from 0.1 mg/ml to 1 mg/ml depending upon

the signal obtained from the control antibodies, Test antigens or ligands are printed at

concentrations ranging from 0.05 mg/ml to 1 mg/ml depending on the affinity of the antigen

to test antibodies from positive control biclogical samples.

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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Exanple 8 Allergen Arrays for anti-I1gE Anti body Detection

[0168] Arrays for detection of

| gE anti bodies to allergens of

such as those obtained by reconbi nant nethods or derived from e.g.,

dust mtes,

grass and tree pollen,
venons and foods such as soy protein,
fromvarieties of nuts,

ani nal

cereals and | egunes,

dander,
m | k proteins,

moul ds, i nsect

proteins from seaf ood
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iLn Q:-\mr')lp
rumw ||

result

i n binding of
I f non-human sanple is to be tested the anti body w ||
with one apprgipri atied wmycapised ©r nbashgig therpmwitchef wpiediceby bitinilg t est ed

bagngp\{,iﬁ{fﬁ Der £9%4TE. £9 phugat e Positive colorinetric

| gE- ant.i-body
IgE to this spot;
be repl aced

Up to ninety-six different samples to be tested such as serum, plasma or any other

biological material are added to their own well. 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.

[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-

enizyme 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.

i nt erest

proteins derived

and



control to nonitor the perfommce of the enzyne substrate

Strept avi di nhor seradi sh peroxi dase Anti- human 1gG anti body (assay
performance control 1) Control to denonstrate the addition of sanple
Addition of serumw Il result in binding of serumIlgGto this spot;

I f non-human sanple is to be tested the antibody will be replaced

wi th one appropriate for capture of 1gG fromthe species being tested
| gE (Assay performance control 2) Control to denponstrate the addition
of secondary detection antibody Human#? gE The secondary antibody will
bind the IgE; If non-human sanple is to be tested the anti body wil|l
be replaced with one appropriate fcirxaglﬁétsure of anti-IgE for the
species being tested 48 Non-specificC gative control for Hanster

1 gG 1 gG from a speci es Amgbodyninrigs dyr déecéenmf pirng cavokingen capture
specificity (assay specificity) represented in the array panel
detection n@3gent shdRnRhts Gltedi® FhvldX RGP Q%Y kd? nlafFhcturing addfdcefink OF

extract .
cytokine arrays.

and

Table 8: Cytokine array reagents

Reagent Vendor Cataleg No. Function

Mouse anti-human 1FNy antibody BioLegend | 507501

Mouse anti-human TNFg, antibody BioLegend | 502801 Capture elements

Mouse anti-human [L4 antibody BioLegend | 500701

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

Mouse anti-human IgM antibody BioLegend | 314501 (assay performance (1))

Biotin anti-human IFNy antibody BioLegend | 502503

Biotin anti-humanTNFa antibody BioLegend | 502903 Secondary antibodies

Bigtin anti-human IL4 antibody BioLegend | 500803

Biotin anti-human IgG antibody Pierce 31774 Detect IgG and IgM

Biotin anti-human IgM antibody BioLegend | 314503 binding to the assay
performance (1) control

Streptavidin- horseradish peroxidase Pierce 21126 Colour reaction

Goat anti-human 1gG horseradish Pierce 31412 Fiduciary marker and

peroxidase colour reaction

Human IgG Pierce 31154 Assay specificity

Human IgM Pierce 31146

[0153]

antibodies were printed at 0.2 mg/ml and the control antibodies were printed at the

The arrays were printed in 5X5 grids as shown in Table 6 below. Anti-cytokine

concentrations indicated in Table 9. An assay performance control for the secondary

antibody was not used.

Table 9: Antibody array detection for cytokine detection

Anti-human IgG-

Anti-human IgG

Anti-human IgG

Anti-human IgM

Anti-human IgM

peroxidase (50 antibody (assay antibody (assay antibody (assay antibody (assay
ng/ml) (fiduciary | performance (1)) | performance (1)) | performance (1) performance (1)
marker) (200 pg/ml) (200 pg/ml) (200 pg/ml) (200 pg/ml)
Anti-buman IFNy | Anti-human I[FNy Anti-human Anti-human
Print Buffer antibody (capture | antibody (capture | TNFo antibody TNFu antibody
(negative control) element) element) {capture element) | (capture element)
(200 pg/ml) (200 pgfml) (200 pg/ml) (200 pg/ml)




Each of the test allergens allergens for capture determ ne
specificity of may either be printed in of antibody patient IgE to
allergen duplicate or as single spots (capture elenents) (for a
panel of 16 tests) [0169] The arrays are printed in 5X5 grids as
shown in Table 15. Control antibodies are printed at concentrations
ranging fromO0.1 ng/m to 1.0 ng/m dependi ng upon the signa
obtained fromthe control antibodies. Test allergens are printed at
concentrations ranging from 0. 05 ng/nﬂ3to 1.0 ng/ M dependi ng on the
affinity of the antigen to test antibodies from positive control

bi ol ogi cal F]-%s;aﬁ@iiﬂc Al

Tl 1 al H £ 1 = - P
AT © 10. Il Crycit artr a ucoryir 1 Ul r'yec arrtti Uudy

L
det ecti on et V' narkéhuifest alAnéhgen T4 Test al | ergen | Test

all ergen 2 Tesi Al | ergefibedy Pritunt | Buibddgfcutime gat PrineBudiont r|ol FriffBuffer
al l ergen 3 jIgshadébgrigen=smelst al | SFGER 4 &gy PEfYgfnegative control)
50 pg/ml (200 pg/ml) (200 g/ml)
Print Buffer Print Buffer Print Buffer Print Buffer Print Buffer

{negative control) | (negative control) | (negative control) | (negative control) | (negative control)

Streptavidin- Anti-luman IgG-
peroxidase Human IgG (50 Human IgG (50 Human IgM (50 eroxidase (30
(colourimetric ng/ml) (assay pg/ml) (assay pg/ml) (assay z’/mi) (fiducia
control) (400 performance (2)) | performance (2)) | performance (2)) h K ay
wg/mi) marker)
[0154] Printed arrays were used for measuring the amount of cytokines by initially
incubating with Blocker at 37°C for 60 min.
[0155] Human serum spiked with known amounts 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-humanlIgM 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 precessing 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



Anti-1gE anti body (assay performance (1)) Test allergen 5 Test
allergen 5 Test allergen 6 Test allergen 6 Print Buffer (negative
control) Test allergen 7 Test allergen 7 Test allergen 8 Test

all ergen 8 HRP-conjugated protein (colorinmetric control) Anti-human
| gG anti body (assay performance OD | gE (assay perfornmance (2))

Ant i body from

44

threshold is based on the signal intensity of negative conirol spots and is two times the signal.

The data is alse shown in Table 10 for the samples tested.

Table 10: Results of Example 5

Sample Number | Test | Result Comment
1 IaG Positive | Sample was serum
IgM | Positive | Sample was serum
IFNy | Positive | Cytokine present
TNFa | Positive | Cytokine present
IL4 Negative | Not present

Example 6
Antigen Arrays for detection of antibodies

in samples reactive to infectious disease antigens

[0159]

antigen arrays.

The reagents listed in Table 11 were used for manufacturing and processing of

Table 11: Antibody detection assay reagents

Reagent Vendor Catalog No. Function

Anti-mouse antibody peroxidase Pierce 31430 Colour reaction

Recombinant Hepatitis B core antigen BiosPacific 144400352 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 EIA IgG antigen BiosPacific J43010230

CMV E1A 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 aniibody BioLegend 314501 (assay performance (1))
Detect 1gG and IgM
binding to the assay
performance (1) control

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

Goat IgG Pierce 31212 Assay specificity




non- crossreactive species (assay specificity) Fiduciary marker
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Blocker from Row A to G. Row H contained only the Blocker sclution. The membrane was

incubated at 37°C for 60 min, and non-bound antibodies were washed off with PBS-T.

[0163]

Antibodies bound to arrayed antigens were detected by incubation with a mixture

of horseradish peroxidase-conjugated anti-mouse IgG antibody, and anti-lniman IgG and IgM

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

enhanced diamino

[0164]

benzidine.

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.



Print Buffer Negative control for determning the background signal
in the array Anti -secondary anti body 1gG (Assay perfornmance control
3) Monitor performance of secondary detection antibodi es. Goat

anti-nouse |1gG anti body Addition of secondary antibody will result in
binding of 1gGto this spot; the antibody spotted will vary dependi ng
upon the contents of the secondary anti body cocktail. Hapten binding

protein- enzyne conjugate Positive colorinmetric control to nonitor
the performance of the enzyne substraf® Streptavidinhorseradish

per oxi dase Anti- human 1gG anti body (assay performance control 1)
Control to denonstrate the addition of sanple Addition of serumwl|
result in binding of serumligGto this spot; If non-hunman sanple is
to be tested the antibody will be replaced with one appropriate for
capture of 1gG fromthe species bei,ﬁgm%%?t ed 1gG (Assay performance
control 2) Control to denonstrate the ition of secondary detection
anti body Human | gG TIptigwaterefnying pancensepgionpf fldupiprygmanker | gG | f

non- human sanple is to be tested the antibody will be replaced with
one appr opinoiasie f 60 uodEEHewriar bffed goadded o datienf gpeaitesofigiphiljizddest ed

Non- speci f lB?ueﬁQ&gler%gs}lained Protein Molecular Weight Marker (Pierce, Catalog No. 26681). The
three protein solutions were pooled and transferred to a microfuge tube labeled Tube 1. Four
other microfuge tubes were labeled from 2 to 5 and 62 pl of Print buffer was added to each

tube.

[0166] The prestained protein was diluted 2-fold from tubes 1 to 5 and used for printing

arrays. The array configuration is shown in Table 13.

Table 13: Array configuration

Undiluted prestained protein | Undiluted prestained protein
! in 2 dilution of protein 1 in 2 dilution of protein
I in 4 dilution of protein 1 in 4 dilution of protein
| in 8 dilution of protein I in 8 dilution of protein
| i [6 dilution of protein 1 in [6 dilution of protein
[0167}  The arrays were scanned and analyzed and the results are shown in Figure 5,

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 centrol
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



for determ ning antigen capture specificity (assay
specificity) Hanmster 1gG 1gG front a species not represented in the
array panel and detection reagents Panel of test antigens for capture
of antibody Di agnostic tests to determne specificity of patient 1gG
or 1gMto antigen (capture elenents) 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) 51 Panel of test Diagnostic tests to
C-reactive protein Each of the test afifibodies antibodies for
determ ne presence of nmay either be printed in binding to antigens
antigens | i} B%‘(%nlng 1% gﬁe?é:‘l:m%? of ill.)eql?sglg %ngd)a}}d%cigrgr midtker? Ifcg'%l'igdiégqgé zﬁTays( fapture

el enent s)

Negati ve contro

sample processing for determination of signal intensity at each spot in the array. Table 14

summarizes exemplary reagents that may be used to print and process allergen arrays.

Table 14: Allergen 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

Print Buffer

Negative control for
determining the
background signal in the
array

Anti-IgE antibody

Deterniine presence of total

Mouse anti-human

Presence of IgE in serum

(Assay performance | IgE in sample IgE antibody will result in binding of

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

Hapten binding Positive colorimetric Streptavidin-

protein- enzyme control to monitor the 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
TIgG from the species being
tested

IgE Control to demonstrate the | Human IgE The secondary antibody

(Assay performance
control 2)

addition of secondary
detection antibody

will bind the IgE; If non-
human sample is to be
tested the antibody will be
replaced with one
appropriate for capture of
anti-IgE for the species
being tested




[0174] The arrays are printed in 5X5 grids as shown in Table 17.
Control antibodies are printed at concentrations ranging fromO.1
ng/nil to 1.0 ng/ M dependi ng upon the signal obtained fromthe
control antibodies. Test antigens and anti bodies are printed at
concentrations ranging fromO0.05 ng/m to 1.0 ng/m depending on the
affinity of the antigen to test antibodies from positive control

bi ol ogi cal sanples. Table 17: Conposite anti body and antigen arrays
Fi duci ary marker Test antigen 1 Test &htigen 1 Test antigen 2 Test
antigen 2 Print Buffer (negatlve control) Test antigen 3 Test antigen

3 Test ant I gen lf' Fest —m+ Iat“ec ntr I'F"t —S¢¢ Urh' €L anty IIh(Gﬁ(Xm % cie né% ay
per f or nang %ﬁ@?ﬁfﬁ “Test ap) g\jg an‘jlg;ﬂ"est antibo cf? eréms AN & Vor? Test
antibody 2 Print Buffef.fiegaliiyg control) Test antj.hp. Md;@ec{]}elst
anti body 3 Test anti bofyssé specificity) reagents
Panel of test Diagnostic tests to Dust mite extract | Each of the test allergens
allergens for capture | determine specificity of may either be printed in
of antibody patient IgE to allergen duplicate or as single spots
(capture elements) (for a panel of 16 tests)
[0169] The arrays are printed in 5X5 grids as shown in Table 15. 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 allergens are printed at concentrations ranging
from 0.05 mg/ml to 1.0 mg/ml depending on the affinity of the antigen to test antibodies from

positive control biological samples.

Table 15: Allergen array design for IgE antibody detection

Fiduciary marker | Testallergen 1 | Test allergen 1 Test allergen 2 | Test allergen 2

Print Buffer

(negative control) Test allergen 3 | Test allergen 3 Test allergen 4 | Test allergen 4

Anti-IgE
antibody
(assay
performance (1))

Test allergen 5 | Test allergen 5 Test allergen 6 | Test allergen 6

Print Buffer

(negative control) Test allergen 7 | Testallergen 7 | Testallergen 8 | Test allergen 8

Anti-human Antibody from
HRP-conjugated | IgG antibody IgE non-
protein (assay (assay crossreactive Fiduciary
(colorimetric performance performance species marker
control) {1 (#3)] {assay
specificity)

{0170] Printed arrays are used for measuring the presence of antibodies by initially

incubating with Blocker at 37°C for 60 min.



Test anti body 4 HRP-conjugated protein (colorinetric control)
Anti - human 1gG anti body (assay performance OD | gG (assay perfornmance
(2)) Antibody from non-crossreactive species (assay specificity)
Fiduciary marker [0175]Printed arrays are used for measuring the
presence of antigens and antibodies by initially incubating with

Bl ocker at 37C for 60 nm 52 prior to addition to the test well. The
menbrane is incubated at 37C for 60 nmm and non-bound material is
washed of f with PBS-T. [0177] Antigens#and Anti bodi es bound to arrayed
reagents are detected by i ncubations with enzyne conjugated secondary

anti bodi es sec ant i.hodi es a col nol, ecul e
such as coli(ﬂtll]dal %gg? ICli‘ t’i‘ﬁx dlj%grem unt m%?s% Hgte%ee &t Seru"hors}) ]iﬂg maytbﬁen
measur ed byddgd iathe iadisidirg tmelst ‘éalmplkatmav ésmdtCBWﬂlwu@dllqum erdy pr &loiepint at e

deposi t ed @%xk@§?§9?&MuF9§J&é¥§“§QQEEQJ1b@ﬁ%sg@$ﬁﬁ5§%7%§ﬁiﬁi18W§ﬂ The

colorinetric co tion of enzyme substrate

The assay perhmnﬁmﬁegﬂebm¥Mﬁbﬁﬁd¢Pﬁﬁﬂl bind 1gGin the serum sanpl e
and is detected by addition of a secondary anti body-enzyne conjugate
and the enzyny SuhéﬁmﬁkEbmﬁb%a&&&@ﬁm@&&h&hﬁ&ﬂﬁ@%ﬁﬂ&mQQﬂiﬁmimM%ﬁé bi nd

t he secondar i bo at e dis.detected b dition
o he o il e S T @ SR o e £S5 TR 8 o P MO bi g
secondary lslgﬁa{dﬂbleﬂtgbmmmmmbhmdf@sﬁneamehch spodB tles inedulay baakilistai on of a

detection anti at.e e enz ubst r a Exanpl e
10 Upper Res%pl all:t)eat %c rr%/su m a FO n{;lg{gc 1tatea pos&ela at tﬁe sp%{rﬁossme controfs dre

detected as follows: The colorimetric control was detected by addition of enzyme substrate.
The assay performance control (1) 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 IgE in the
serum sample and is detected by addition of a secondary antibody-enzyme conjugate and the

enzyme substrate.

Example 9
Composite Antibody and Antigen Arrays

[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 confrols
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: Coemposite Antibody and Antigen Array Reagentis

[ Reagent | Function | Example | Comnicnts




for Detection of Antibodies in Serum Sanples [0178] The reagents
listed in Table 18 were used for manufacturing and processing of
antigen arrays. Table 18: Antibody detection assay reagents Reagent
Vendor Catal og No. Function Anti-nouse anti body peroxi dase Pierce
31430 Col our reaction Adenovirus antigen Virion 1121 Capture el enments
Cytonmegal ovirus CF antigen Virion 1130 |Influenza A antigen M crobix
EL-13-02 Influenza B antigen M crobi >5<0 EL-14-02

Protein or antibody
conjugated with a
chromogenic dye or

Fiduciary marker to enable
the gridding software fo
locate and place grids on

BlueRanger dye
conjugated protein
marker or

determining the
background signal in the
array

enzyme each spot of the array antibody-horse
radish peroxidase
conjugate

Print Buffer Negative control for

Anti-secondary

Monitor performance of

Goat anti-mouse

Addition of secondary

substrate

antibody I1gG secondary detection I1gG antibody antibody will result in

(Assay performance | antibodies : binding of [gG to this spot;

control 3) the antibody spotted will
vary depending upon the
contents of the secondary
antibody cocktail.

Hapten binding Positive colorimetric Streptavidin-

protein- enzyme control to monitor the horseradish

conjugate performance of the enzyme | peroxidase

Anti- human 1gG

Control to demonstrate the

Addition of serum will

antibody addition of sample result in binding of serum

(assay performance IgG 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

IeG Control to demonstrate the | Human IgG The secondary antibody

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

control 2) detection antibody human sample is to be

tested the antibody will be
replaced with one
appropriate for capture of
I2G from the species being
tested

Non-specific

Negative control for

Hamster IgG

IgG from a species not

antibody determining antigen represented in the array
capture specificity panel and detection
(assay specificity) reagents

Panetl 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)




Par ai nfl uenza 3 antigen M crobix EL-10-02 Respiratory Syncyti al
Virus antigen Virion 1124 Cytonegal ovirus 1gG antigen BiosPacific
J43010230 Influenza A antigen BiosPacific J43610149 Goat anti-human
| gG horseradi sh peroxi dase Pierce 31412 Fiduciary nmarker and col our
reaction Goat anti-human 1gG anti body Pierce 31119 Detect sanple

addition. (assay performance (1)) Detect 1gG and 1gMbinding to the
assay performance (1) control Mouse ar;it I -human |1 gM anti body Bi oLegend
314501

Each of the test antibodies
may either be printed in
duplicate or as single spots
(for a panel of 16 tests)

Panel of test C-reactive protein
antibodies for

binding to antigens

Diagnostic tests to
deterniine presence of
antigens in patient samples
{capture elements)

[0174]

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

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

obtained from the control antibodies. Test antigens and antibodies are printed at
concentrations ranging from 0.05 mg/mi to 1.0 mg/ml depending on the affinity of the

antigen to test antibodies from positive control biojogical samples,

Table 17: Composite antibody and antigen arrays

Fiduciary marker | Test antigen 1 Test antigen 1 Test antigen 2 Test antigen 2
(negggi?:lofﬁ;ol) Test antigen 3 Test antigen 3 Test antigen 4 Test antigen 4
Anti-secondary
"‘““é‘;fzylg(} Test antibody | | Testantibody 1 | Testantibody2 | Testantibody 2
performance (3))
(nel;:t?zr?:cfiilr.ol) Test antibody 3 Test antibody 3 Test antibody 4 Test antibody 4
. Anti-human lgG Antibody from
HRP—{;(;?é];.:;gated antibody IgG non-crossreactive
(coIl)orimetric (assay (assay species Fiduciary marker
control) performance (1)) | performance (2)) {assay
specificity)
0175 Printed arrays are used for measuring the presence of antigens and antibodies by
y giep 4

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




53 Human 1gG Pierce 31154 Detect detection anti body addition.

(assay

performance (2)) Muse 1gG Pierce 31202 Assay specificity CGoat
anti-nouse 1 gG Pierce 31164 Assay specificity 101791The arrays were

printed in 5X5 grids.

Cont r ol

anti bodi es and the reconbi nant or

purified antigens were printed at various concentrations as shown in

Tabl e 19. Table 19: Upper

Respiratory Viral

Pat hogen assay design for

anti body detection Anti-nouse |gG peraoxidase 0.1 ng/mm Adenovirus Ag
2-fold dilution Adenovirus Ag 2-fold dfl uti on OW CF Ag 2-fold

dilution CW CF Ag

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]

with enzyme conjugated secondary antibodies or secondary antibodies conjugated to a

Antigens and Antibodies bound to arrayed reagents are detected by incubations

colored molecule such as colloidal gold. The amount of enzyme at each spot is then 1measured
by using 4 substrate that results in a colored precipitate deposited at the spot, Positive controls
are detected as follows. The colorimetric control was detected by addition of enzyme
substrate. The assay performance control (1) 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 (3) control will bind
secondary IgG (detection antibodies) and is detected by addition of a detection antibody-

enzyme conjugate and the enzyme substrate,

Example 10
Upper Respiratory Viral Pathogen Arrays

for Detection of Antibodies in Serum Samples

[0178]

antigen arrays.

The reagents listed in Table 18 were used for manufacturing and processing of

Table 18: Antibody detection assay reagents

Reagent Vendor Catalog No. Function

Anti-mouse antibody peroxidase 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 IgG 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




2-fold dilution Print Buffer Influenza A Ag (M crobix) 0.50 ng/m

I nfluenza A Ag (Mcrobix) 0.50 ng/m Influenza B Ag 0.40 ng/ mnl

I nfluenza B Ag 0.40 ng/ m Anti-nouse 1gG anti body 0.05 ng/ m
Par ai nfluenza 3 Ag 1.0 ng/ mL Parainfluenza 3 Ag 1.0 ng/nl RSV Ag
2-fold dilution RSV Ag 2-fold dilution Print Buffer CW E1A | gG Ag

53
Human IgG Pierce 31154 Detect detection antibody
addition. (assay
performance (2))
Mouse [gG Pierce 31202 Assay specificity
Goat anti-mouse 1gG 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.

Table 19: Upper Respiratory Viral Pathogen assay design for antibody detection

. é‘_‘t";‘;z?saese Adenovirus Ag | Adenovirus Ag | CMVCFAg | CMVCF Ag
g9P 2-fold dilution 2-fold dilution 2-fold dilution | 2-fold dilution
0.1 mg/ml
Influenza A Ag | Influenza A Ag
Print Buffer (Microbix) (Microbix) In;l :llgnz]a Fnﬁg Iné] :SILZ]Z/Bm?g
0.50 mg/ml 0.50 mg/ml U me '
Ant1-m.0use IgG | Parainfluenza 3 | Parainfluenza 3 RSV Ag RSV Ag
antibody Ag Ag 2-fold dilution | 2-fold dilution
0.05 mg/ ml 1.0 mg/ml 1.0 mg/ml
CMVEIAIgG | CMVEIAIgG | Influenza A Ag | Influenza A Ag
Print Buffer Ag Ag {Biospacific) (BiosPacific)
0.40 mg/ml 0.40 mg/ml 0.40 mg/ml 0.40 mg/ml
human 1gG mouse IgG | Anti- Human IgG Anti- Human | Anti-mouse IgG-
0.01 mg/ml 0.01 mg/ml 0.025 mg/ml 1sM peroxidase
) ' ) 0.1 mg/ml 0.1 mg/ml

[0180] Printed arrays were initially incubated with Blocker at 37°C for 60 min. Human
serum samples were added at a 1 in 100 dilutiont to Row A of the plate containing the arrays
and diluted 2-fold in Blocker from Row A to G. Row H contained only the Blocker solution.
The membrane was incubated at 37°C for 60 min, and non-bound antibodies were washed off

with PBS-T.

[0181] Antibodies bound to arrayed antigens were detected by incubation with
horseradish peroxidase-conjugated anti-mouse IgG antibody. The amount of peroxidase in

each spot was then measured by using metal enhanced diaminobenzidine.

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



0.40 ng/nl CW E1A 1gG Ag 0.40 ng/nl Influenza A Ag (Bi ospacific)
0.40 mMWnl Influenza A Ag (BiosPacific) 0.40 ng/m human 1gG 0.01

nmg/ M nouse 1gG 0.01 ng/mM Anti- Human 1gG 0.025 ng/nil Anti- Human
IgM 0.1 ng/nml Anti-nouse |1gG peroxidase 0.1 ng/nl 101801Prin ed
arrays were ii itially incubated with Bl ocker at 37C for 60 mn.
Human serum sanples were added at a 1 in 100 dilution to Row A of the
pl ate containing the arrays and diluted 2-fold in Bl ocker from Row A
to G Row H contained only the Bl ockeP? sol uti on. The menbrane was

i ncubated at 37C for 60 m n, and non-bound anti bodi es were washed off
wth PBS-T, : | ' 0 | ect ed
R e o L T A
anti body. Tise cAswetht of peroxi dase in each spot was then neasured by
usi ng netal enhanced di am nobenzi di ne. 101821Fi gure 6 shows the
results of Tabm2buman serum sanples at a dilution of 1 in 800

Sample Adeno CMVY Flu A Flu B Para3 RSV
1 Negative Negative Negative Negative Negative Positive
2 Negative Positive Positive Positive Positive Positive
3 Negative Negative Negative Negative Negative Positive
4 Negative Positive Negative Negative Negative Positive
5 Negative Negative Negative Negative Negative Negative
12 Positive Negative Negative Negative | Negative Positive

Example 11
Hepatitis B Antigen Arrays for Detection
of Anti-Hepatitis B Antibodies in Serum Samples

[0183] The reagents listed in Table 21 were used for manufacturing and processing of

antigen arrays.

Table 21: Anti-Hepatitis B antibody detection assay reagents

Reagent Vendor Catalog No. Function

Anti-mouse antibody peroxidase Pierce 31430 Colour reaction

Hepatitis B surface antigen “ad” BiosPacific | 144010031 Capture elements

Hepatitis B surface antigen “ay” BiosPacific | J44020031

Hepatitis B “E” antigen BiosPacific 144200352

Hepatitis B core antigen BiosPacific 144400352

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



for presence of antibodies to each of the six viral

arrays.
test.

A signal
The assay returned a positive signal

on the array. The signal

threshold for a positive tests result,

arrayed anti gens.
20 were obtained. Table 20 Sanpl e Aderd

antigens on

intensity threshold of 100000 was set for a positive
for some of the antigens

fromthe other antigens was bel ow t he
hi ghlighting the ability of
the arrays to determ ne the presence of serum 54 antibodies to the

Based on this threshold the results shown
CW Flu A Flu B Para3 RSV |

in Tabl e

Negative Negative Negative Negative Negative Positive 2 Negative

Positi ve Posi

T mb e Ieb! © HEAtds' B shitacd J° Hepalitts Bsuitice o | V€
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/ mi 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
Hepatitis B core Hepatitis B core
Print Buffer antigen antigen
0.2 mg/ ml 0.2 mg/ ml
Ant]-hl?man IgG Human 1gG Antl-mm}se [eG-
antibody 0.05 me/ml peroxidase
0.2 mg/ml ’ & 0.1 mg/mi

[0185]

serum samples were added at a 1 in 100 dilution to Row A of the plate containing the arrays

Printed arrays were initially incubated with Blocker at 37°C for 60 min. Human

and diluted 2-fold in Blocker from Row A to G. Row H contained only the Blocker solution.
The membrane was incubated at 37°C for 60 min, and non-bound antibodies were washed off

with PBS-T.

[0186]

horseradish peroxidase-conjugated anti-human [gG antibody. The amount of peroxidase in

Antibodies bound o arrayed antigens were detected by incubation with

each spot was then measured by using metal enhanced diaminobenzidine. Figure 7 shows the
results of ten human serum samples tested at a dilution of 1 in 4000 for presence of

antibodies to each of the four Hepatitis B antigens on arrays.

[0187]

it will be understood that modifications and variations are encompassed within the spirit and

Although the invention has been described with reference to the above example,

scope of the invention. Accordingly, the invention is limited only by the following claims.



Negati ve
Negati ve
Negati ve
Negat i ve

Negative Negative Negative Positive 4 Negative Positive
Negative Negative Positive 5 Negative Negative Negative
Negati ve Negative 12 Positive Negative Negative Negative
Positive Exanple 11

56

What is claimed is:

1. A microporous membrane for detecting at least one target analyte in a sample,
comprising an array that comprises at least one capture element five control elements printed
on the membrane surface, the at least one capture element corresponding to and being able to
bind a target analyte, the plurality of control elements comprising:

i) at least one fiduciary marker,

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

iii) at least one negative control to monitor assay specificity,

iv) at least one positive colourimetric control, and/or

v) at least one positive control to monitor assay performance or any combination
thereof.
2. The membrane of claim 1, wherein the membrane is 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.

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 menibrane of claim 3, wherein the plurality of groups of capture
elements are able te 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 selected from

(1)  an infectious diseases panel, including one or more target analytes indicative of the
presence of one or more of Human immunodeficiency virus (HIV)-1, HIV2, Hepatitis
A virus, Hepatitis B virus, Hepatitis C virus, Herpes simplex virus (HSV)-1, HSV-2,
Treponema pallidum, Mycobacterium tuberculosis, Neisseria gonorrhoeae, and

Plasmodium falciparum,



Hepatitis B Antigen Arrays for Detection of Anti-Hepatitis B

Anti bodi es in Serum Sanpl es [0183] The reagents listed in Table 21
were used for manufacturing and processing of antigen arrays. Table
21: Anti-Hepatitis B anti body detection assay reagents Reagent Vendor
Cat al og No. Function Anti-nouse antibody peroxi dase Pierce 31430

Col our reaction Hepatitis B surface antigen "ad" BiosPacific
J44010031 Capture elenents Hepatitis B surface antigen "ay"

Bi osPaci fic J44020031 Hepatitis B = antlgen BlosPaC|f|c J44200352
Hepatitis 13 core antigen BiosPacific J44400352

2) an upper respiratory viral infection panel, including one or more target analytes
indicative of the presence of one or more of Adenovirus, Cytomegalovirus (CMV),
Influenza A, Influenza B, Parainfluenza 1, Parainfluenza 2, Parainfluenza 3,

Respiratory Syncytial Virus (RSV), and Group A Streptococci,

3) an acute lower respiratory infection panel, including one or more target analytes
indicative of the presence of one or more of Streprococcuis preumoniae, Haemophilus
influenzae, Mycoplasma prneumoniae, Chlamydia preumoniae, Moraxella catarrhalis,

. . L !
C-reactive protein, and procalcitonin,
4 a gastrointestinal pathogen panel, including one or more target analytes indicative of

the presence of one or more of Salmonella, Shigella, Campylobacter, and Vibrio,

(5)  aliver viral disease panel, including one or more target analytes indicative of the
presence of one or more of Hepatitis virus A, B, C, D, E and G surface and core

antigens, and anti-Hepatitis A, B, C, D, E and G serum antibodies,

(6) a sexually transmitted disease panel, including one or more target analytes indicative
of the presence of one or more of Human immunodeficiency virus (HIV)-1, HIV2,

Treponema pallidum, Neisseria gonorrhoeae, and Chlamydia trachomatis,

N a blood borne disease panel, including one or more target analytes indicative of the
presence of onc or more of Plasmodium falciparum (malaria), Trypanosoma cruzi
{Chagas disease), Brucella spp (Brucellosis), Human immunodeficiency virus (HIV)-

1, HIV2, Hepatitis A virus, and Hepatitis B virus,

() a TORCH panel, including one or more target analytes indicative of the presence of
one or more of Toxoplasma gondii, Rubella virus, Cytomegalovirus, Herpes simplex

virusl and HSV?2,

(9 a biosecurity panel, including one or more target analytes indicative of the presence of
one or more of Bacillus anthracis (anthrax), Clostridium botulinum (botulism),
Clostridivm perfiingens, Yersinia pestis (plague), Coxiella burnetii (Q fever),

Staphylococcal enterotoxin B, and Vibrio cholerae (Cholera),



Goat anti-human | gG horseradi sh peroxi dase Pierce 31412 Fiduci ary
mar ker and col our reaction Goat anti-human 1gG anti body Pierce 31119
Detect sanple addition. (assay performance (1)) Detect 1gG and | gM
bi nding to the assay performance (I) control Detect detection

anti body addition. (assay performance (2)) Human |1 gG Pierce 31154
Goat anti-nmouse 1gG Pierce 31164 Assay specificity 101841The arrays
were printed in 5X3 grids. Cont tl an%'bodies and the reconbi nant or
purified antigens were printed at varirous concentrations as shown in
Tabl e 22. Table 22: Antigen assay design for anti-Hepatitis B

anti body d?f Ctd @1@111tyga§ne4\%clludﬂlgl6§@or 1193%ta@@fragﬁff/tgsqﬁﬂcagvelopr@seﬂ_@pfat itis

B surface an |gen
one or more of estradiol, follicle stimulating hormone, human chorionic

gonadotrophin, lutenizing hormone, progesterene, prolactin, testosterone, and

parathyroid hormone,

(11)  adrugs of abuse panel, including one or more target analytes indicative of the
presence of one or more of Acetaminophen, Amphetamines, Barbiturates,
Cannabinoids, cocaine metabolites, methadone, opiates, salicylate and tricyelic anti-
depressants, {

(12) acardiovascular disease testing panel, including one or more target analytes indicative
of the presence of one or more of brain natriuretic pepetide (BNP), N-terminal
proBNP (Nt-proBNP), creatine kinase (CK)-MB, myoglobin, cardiac Troponin I,

cardiac Troponin T, and High-sensitivity C-reactive protein,

(13) an autoimmune disease testing panel, including one or more target analytes indicative
of the presence of one or more of 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),

(14)  a panel for measuring hormone levels, including one or more target analytes
indicative of the presence of one or more of Insulin, Leptin, Thyroxin3 and 4 ,
Thyroid Stimulating Hormone (TSH), growth hormone, testosterone, estrogen, and

leutenizing hormone,

(15)  a panel for cancer testing, including one or more target analytes indicative of the
presence of one or more of Free and total Prostate specific antigen (PSA),
Carcincembryonic antigen (CEA), CA125, CA15-3, CA19-9, CA24-2, CA72-4, and
alpha fetoprotein (AFP),

(16)  a panel for markers of inflanimation, including one or more target analytes indicative

of the presence of one or more of Interleukin (IL)-1c and [3, IL1 receptor antagonist,



0.2 nmg/ mM Hepatitis B surface antigen "ad" 0.2 ng/ m Print Buffer
Hepatitis B surface antigen "ay" 0.2 ng/ m Hepatitis B surface
antigen "ay" 0.2 ng/ m Anti-nouse IgG antibody 0.2 ng/m Hepatitis
"E'" antigen 0.2 ng/ m Hepatitis B "E'" antigen 0.2 nig/ m Print
Buffer Hepatitis B core antigen 0.2 ng/ ml Hepatitis B core antigen
0.2 ng/ m Anti-human 1gG
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IL2, IL4, IL6, IL8, IL10, IL12, IL13, IFNy, TNFo, MIPla and B, MCP1, RANTES,
soluble VCAM, C-reactive protein, and soluble TNF« receptor I and II, and

(17)  an allergen panel, including one or more target analytes indicative of the presence of
one or more of allergens from dust mites, grass and tree pollen, animal dander,
moulds, insect venoms, foods, soy protein, milk proteins, nuts, cereals, legumes,

seafood, shrimp, abalone and Jobsters.

5. 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 useful in determining the efficacy of one or

more treatments selected from

€8] an autoimmune disease panel, including one or more target analytes indicative of the
presence of one or more of cytokines, chemokines, CTLA4, tumor necrosis factor
alpha (TNFar), bLyS (BAFF), interferon gamma (IFN7), eotaxin, CXCL10, IP10,
osteopontin, osteoprotegerin and RANKL,

(2)  an autoimmune disease panel, including one or more target analytes indicative of the
presence of one or more of pyridinoline, deoxypyridinoline, and cartilage oligomeric

matrix protein,

€)] an autoimmune disease panel, including one or more target analytes indicative of the
presence of one or more of antibodies against double stranded DNA, small nuclear
ribonucleoproteins, nuclear proteins such as Sjogren’s Syndrome antigen ($3)-A and
$8-B, nuclear antigen, Sm antigen, ribosomal P proteins, cardiolipin and .

topoisomerase I,

{4) an autoimmune disease panel, including one or more target analytes indicative of the
presence of one or more of antibodies against a therapeutic protein, abatacept,

rituximab, toclizumab, etanercept, infliximab, adalimumab, and anakinra,

(5) a cancer panel, including one or more target analytes indicative of the presence of one
or more of human chorionic gonadotrophin, Tyrosinase, HMGR1, S100-beta,

melanoma inhibitory activity (MIA), soluble HLA-DR, matrix metalloproteinases



anti body 0.2 ng/nm Human 1gG 0.05 ng/m Anti-nouse |1 gG peroxidase
0.1 ng/mL [0185]Printed arrays were initially incubated with Bl ocker
at 37C for 60 nm Human serum sanples were added at a | in 100
dilution to Row A of the plate containing the arrays and dil uted
2-fold in Blocker fromRow Ato G Row H contained only the Bl ocker
solution. The menbrane was incubated at 37C for 60 nmm and non-bound
anti bodi es were washed off with PBS-T. [0186] Anti bodi es bound to
arrayed antigens were detected by i nc@ibation with horseradish

per oxi dase- conj ugat ed anti-human 1gG anti body. The anount of

per oxi dase in e p@mt S d

di am nobenzi di n@'ﬁ\h fgure S %S#%ezﬁl@ya%fd Pie% ﬂﬁb% h‘%iﬁé%ﬂl%f
sanpl es tested \mlglaﬂtﬁlatlm%%wc@fed intigf:rl(ﬂb@@ MéA).deeteglehin ogifopamini bodi es

to each of the &1895111 h@rﬁﬁ}rﬁnt FﬁSO@ l?aB{o%IgﬁH§1eagso@[noé}ﬁsprogegt%1%z%eﬁaﬁpUgh
the invention has been describ reference he above exanpl e,

it will be undefisg?%%EFCfH‘fétSe“rﬁ‘ﬁd’i‘?‘?aé%%“?%‘i‘i’?"é(ﬁ@@é‘r‘@éﬂ 35 iogpiasminogen
enconpassed w taf&iﬂatctr itsBi Tyipt 1, BiHanSRAREMOVin stk MRALIr@Nand Glutathione
Accordingly, the f’e t]!,lon islimted only by the foll ow ng clains.
56 What is cl ai “@5° 1. A mi croporous nenbrane for detecting at

| east one target anal yte in a sanple, conprising an array that
conpri ses &) | emeancepppaclciagndipgone pemerp tardef ynalytes dicylve ef thenprptencesf pist ed

on the nenbrane, sihd cﬁ%@t;bo&n@seag%st L 825 perdP Brofe@Plitdkifat |l &HFRRLD, '
corresponding to and being able to bind a target anal yte, 't he

plurality of cdrﬁﬁﬁummﬂéslt@wﬁlﬁﬁ@abesfﬁmﬁu@?%@evam@ﬂb plemgeIehend i duci ary
marker, ii) at bheasbm@xf@Qatd ve control to nonitor background
signal, iii) at |least one negative control to nonitor assay

specifici t¥7) I Va) caladtlov s%%gr dls%asga d?s%rolEeI p\ellgelci cludlfilr Iogeett)r no ef%r Qttana tes and/ or
v) at | east ‘one TV 6T mante or any

conbi nation t helntécﬂlhve Qf tﬂapeesmnbfrcemer we elT Iatplﬁwl'mn (IWHeIrLeﬁs - lﬂh@hqmﬁbr ane

is for detecti n&)dﬁiecpelll%{nﬂ]l ﬁ]&l%(:)@:fchME(@&EM%MMM@?) f Qlaﬁnﬁgquétﬁatortlhe
menbrane conpri sing an array éC[l'-g)Et ure el enents printed on the

menbr ane surfacgl® "&EW”EE{EJ‘FJ‘FE’T 0 Brt @%%Ffﬂ’i“?‘?tf Rigsengh o8 ng
abl e to bind a fhardgétinogamanybeart-Gpéllhey anil bindparous(HRABDY, amdx of cl aim 2,

wherein the array,Qf.GaRiiie) 8 BaR AhSous R dwitifei? ENG#, Aninf duyRia 4T OUPS
of capture elenments, each capture elenment wthin a group bei'ng able

to bind the sanf@iosrgdtAMAKINO® and each group of capture el ements
being able to bind a different target analyte than any other group of
capture el énmentle 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 for animal testing selected from

(1)  anavian testing panel, including one or more target analytes indicative of the presence
of one or more of Avian influenza virus, Avian pneumovirus, Avian reovirus, avian

rhinotracheitis virus, and Chicken anemia virus,

{2) a hovine testing panel, including one or more target analytes indicative of the
presence of one or more of Bovine Adenovirus, Bovine Coronavirus, Leptospira spp,
Bovine leukosis Virus, Bovine respiratory syncytial virus, bovine spongiform
encephalopathy, bovine viral diarrhoea virus, Brucella abortus, Neospora caninum,
Myeoplasma bovis, Bovine babesiosis, Rotavirus, contagious bovine pleuropneumonia,

bovine Herpes Virus Type [ and II, and bovine parainfluenza 3,



4. The m croporous nenbrane of claim3, wherein the plurality of
groups of capture elenents are able to bind a plurality of target
anal ytes, wherein the plurality of target anal ytes conprises one or
nore panels of target analytes indicative of one or nore hunman

di seases or conditions selected from (1)an infectious di seases panel,
i ncluding one or nore target analytes indicative of the presence of
one or nore of Human i munodefi ci ency éi rus (HV)-1, H V2, Hepatitis
A virus, Hepatitis B virus, Hepatitis virus, Herpes sinplex virus
(HSV) -1, HSV-2, Treponenma pallidum Mcobacteriun? tubercul osis,

Nei sseri a Qﬁnorer LQR%Q%SHH@B&LEP&H%Mblxejo:ll‘%zreftﬁé&l:-ll&%é!!md’lcatlé of (hg%)re?éﬂce
upper respiratory viral "inf éction panel, inéludi'ng one or e target
anal yt es i ndi catfiofeoragorg ¢feangie Sisteprevins cHR cH BT eAnise hegeTBy Fanis

Cyt omegal oVi r USpak/GMM), Bork-dht: bigidgaii Aickdiih liMeRE @mBmP@nza,lRmta:fy@&m, 1,

zﬁéaggtgez\z g’[ rzémIF()a 1£eumzr11md %Etgr)zt%é%‘ythg%? ant] %ltl (c::)z[n}ﬁe ﬁy r“ilt%g. IS ] an I F_ﬁlilnz%( IR(?X)

panel , incl udi mgrawﬁ@n@rl pwelés o a’r’g(é‘lfh”&w&ﬂ"}i’t"e?é’ f?’ﬁ’c}f"eaftur \?Ié' Rcrffﬂfﬁfhe‘mm'”»
presence of one or nore of Streptococcus pneunzoni ae, Haenophilia

i nfl uenzae(4)wmphvamtlpmwalomblamng dﬂaloaxnytelitmepmlyreis odicatee oMbe axel | a
Cat arr hal I S C- f es%?c%' c%e%{ m%re Of]é u]g‘ena 1r (\?lgllas' Bcllllge 11’1 ecpdus SHEI}] a virus, eguine
gastromtestmaﬁ pat pane T hef'udi’n ’8 tar ’f'

anal yt es i ndi cdtexp@eeméffymh@qwe@eww @Iﬂ‘“@n@le@ﬁ‘ wrmrb‘eb@@fz e@aﬁmeqabfeih
Shi gel | a, Canpydoab@ehtiar/eABorNliddfic, EHciR)ia 8qut, hiM@Eisivakidbonblsiease panel ,
i ncl udi ng one or nore target analytes indicative of the presence of
one or of r o ; re
anti gens, 53d anene bl b o ooty R G ARG L
(6) a sexually qummorqﬁdﬂheﬁ @@&@@Sﬁawwmwiw@l’fvm Ieryermmeng felippr e
target anal yt esepbiding @temn\éenmmaef’@en@r&sseﬂm nﬂécn&mper@rmlme fefthe HumMaN
|nnunodef|0|enc oneng. i sseria

Gonor rhoeas. AtV SEBHATFE S {97 A TSR E a5 e Triease
panel , incl ud| ng one or nore target analytes indicative of the
presence of%) one percingtstngafandd) ippdyaggi cnerpirepr gt auphyiemindigativagf the
Dypanosonza Cl7lZinct Ghagasmélt ﬁﬂs%&ﬁ,): mﬂﬁemeduhﬁ RER phrBIMESIkRRT S)

Human i nmunodefi ci enc Vi rus 1, H V2 atitis Avirus, and
Hepatitis B vi rEREHEE)* ’Wsyﬁ gt Virog- Reerdopp ﬁ%‘%‘é"%ﬂﬁ I LG et
anal ytes i ndi caricvier sof, titdyisiiriesaneeriod (T6Reiroy clamnbswok Taxopl aéma
gondii, Rubell gVt sy tOEGAL OVirus, Herpes sinplex virusl and

HSV2, (9) a biosecurity panel i ncl udi ng one or rmre target anal ytes
i ndi cative, of the gr esence Eﬁ or nore of tBa désﬁ ant Er aci s
(ant hrax), (&1 oS PYHT (GPH8 851 f“ﬁ]ﬂ]‘ £ BStOL PP rect &4 etsrn? FUFROOEFf r i ngens,

Yer si ni a pesti grdsplcagivey pr ox bdvinalllpes med, BrucfiQ ofie welrpyendShaphiyk ococcal
enterotoxin B, (ﬁﬁ]gs \/ brio cholerae (Cholera), 58 (10) a fertility
panel , including oie or nore target anal yt es indicative of the
presence of_ one or nore of estradiol dicle stimul ati hqr npne,
P chor (i ¢ UHAMBRPOBHTconERBH: BHAPHGE RoRE rogEare POane
prol acti n, teStoﬁﬂie@l‘e@fﬁlec ofandorpxaﬁadfhyfoﬁusdlfahoﬁr@mne (efod)h ham@nd ) gRinOf
abuse panel I rlgméjo tentgste(?orllle th 1[0)(1 e¢l}f3 tIa4r geruma Ll nyteggl gloglgl Cagllilve of the
presence of one or rnophen, hetamines,  Bar bi t ur at es,
Cannabi noi ds, @@'@thfrlwéhcrmnablayrqmt%@ula%iﬂm ,le‘é‘ﬁi@sé@m@al icylate and
tricyclic antidepressants, (12) a cardi ovascul ar di sease testing
panel , i ncldi ngathogen osstingpaee] tiahgel canainytresrgetrndilpad indiaatiof oftiive
presence of on i ide. P)., ..

N torminal pr ok ke e sk & il adh il R R bt Bt |
cardi ac Tr oponibavite Hepay Hiva€yrT T dlasihiima Yirus.dride diogh Myenastetiogi t y
C-reactive protgicAbe dibd} (Jeie 8 \RAHPR MG GRS ETH RS bR BefaDDlospira

i ncluding one OII;p fILEJIeOCOtC’CaLig w,angm ect¥ousebovmeru]nc(;naa;[:he:\{]svﬁg the presence of



one or nore of allergens fromdust mtes, grass and tree pollen,

ani mal dander, noulds, insect venons, foods, soy protein, mlk
proteins, nuts, cereals, |egunes, seafood, shrinp, abal one and

| obsters. 5. The m croporous nenbrane of claim3, wherein the
plurality of groups of capture elenents are able to bind a plurality
of target analytes, wherein the plurality of target analytes

conpri ses one or nore panels of target_anal ytes useful in determning
the efficacy of one or nore t reat ment & sel ect ed from (1) an
aut oi nmune di sease panel, including one or nore target anal ytes
|nd|cat|ve t f Ki nes,
7 cat v () B RSSENE ! AR e TR e SO B EDERPK. 1S
gamma (| FNy), euesasce st ongrompigof ? me@cwwﬂe@maﬁtepfﬁewqysvebéfovpﬁmfvégfeqfiféh
and RANKL, (2) ARuaMyQbEiRdRge, Smrassiinanatia sli,mpsleaadlmgs spm@rogrhempe
target analytes indicative

p
pyri di nol | ne By E)IVT’ FEHEP Iof‘iiel'x m}i'r%’ ‘iﬁ{ﬂi‘lf aé&%’“&ﬁ?%&% b@“‘ﬂ'ﬁ% X
protein, an aut oi ni nune di sease &anel i ncluding one or nore
t ar get anal( 1 esenjinfiimanation testigg panpleingipdingmie 61 pere gnget yielytep pdicegfve of the
anti bodi es aga'ﬂ?&%nc@@%%r @BIE %m@l%ll%) I§Hﬁﬂd ILn%ép%@ﬁntagomst IL2 IL4,
ri bonucl eopr ot ei ns, 1%r oteins such

anti gen (SS)- A‘&%LSS%“BIUM% G- AN B%"H“'@rﬁ %h?‘r&éﬁ“sﬁ%'%éfﬁﬁ%%
proteins, car direkipbtcandd odpbIBbnerasadaldIl (4) an autoirrimune
di sease panel i ncluding one or nore target anal ytes indicative of

the presenge OfThQﬂﬁcr&}fordﬁ?ﬁl@m%n@dﬁl‘aﬂwW&eﬁﬂﬂ:‘aﬁ% oi%aﬁtt}@ El@iﬂﬁh&t ic
protein, abatacept, rituximab, toclizumab, etanercept, inflixinab,

adal i mumab comRTHesE e of Pairt CEamPYiemapipzath cagiys. demealif g RYiReing able

I nterl euki &) dif theldali@ tardbk GRIIDERE pirIF c AR INEmITRILANG BB RBEA GladteRalt
ontin nol esl n, transferri n,

anti gen (BMM I Ob.l ost eo

FK506, hapfabﬁf %@ﬁ? t'ﬂﬂ“@ﬁ’b?t OPYpY c?f‘@\lrﬁele‘g?%sgest erone receptor, estrogen
receptor, serine protease urokinase-type plasn nogen acti vat or,

pl asmi nogeﬁ actThe axieseporayh inkinbrawe of gigien 1. whereimthe phepitt ¢i@reapsifcapture

Epst ei n- Bagjfm,yied zl-llz.sablfatg‘gmgaﬂﬁl?at! Hr'o@ %escmtal @E‘%\fh@lreﬁsl% [ﬁ) lrahtﬁ @tar@et%?a'ﬁﬁér
panel , including one or nore target analytes indicative of

presence oFCTHHECSONe PIPUC pAClapt HBE dnabsesARiia 6T Of ana HEEIBIER é‘sﬁﬁ?eéPbl n,
rituxi mab, c&RitdXd 98 forthiadhikizaimab, tosi tunmomab, gent uzumab,

bevaci mumab, al entuzumab and | britunomab tiuxetan, and (7) a

cardi ovascyl ar -di t ar get
anal ytes i gdl calﬁl &g&%ﬁﬁggmﬁér@&gﬁg@% 271? ngﬁglgglre%gf%gr?% &%Fwﬁ{ pmr?(l n
(1L)-1, | Lelementyar¢gble tpéwﬁemu@#mdaf far@danallmumhﬁremr'rlmmgglttleoftalget analytes
chenvat t r agd AiesREOLGhde érﬁ@? %ftgrget%a@ﬁépdgt@ﬁﬁﬁks ﬂféteff}é&g%"f oleror }%Ea von
W | ebrand factor, solub CD40 "l'i gand, nyel operoxi dase, placental
growt h facﬁ%ﬂneqﬁaﬁ?qt%élh‘ﬂala‘rﬁd heart-type fatty acid binding protein
(H-FABP), matrix mnetall oproteinase (MW)-9, B-type neurotrophic
grow h factor (TBAGEoposas mamlam,eloﬁblﬁﬁnﬁ wheérkin itha(pgeah;y lafoApd ca?nmbnﬁe 100b.
6. The mcr I n e

groups of glgm%ngsraée Jﬁe&?ﬁéxﬂ?%pfé{a&% o%}a égeEzinaiggg év% 1emttlnz alF!l]"l'}{/gtj rée%{ ana tets
anal yt es, whlemeqsrmmt prenqué panelb pﬁtgfg@fanaﬁsaqsg@tamamhﬂegtmess sgoliapr inslgn @ne or
nor e panel s of target analytes for aninmal testing selected from (1)

an avi an testi NGe RdRorout AEhbIHRPaMBe B cldiy Erol18/viRteirAREhE QS alyte is
i ndi cati veﬂ%{; t he presence of one or nore of Avian influenza virus,
fef frgm

Avi an pneu A RIATAR arp%“\}’?& entgd FeRHer HPHRER s feiobPepigs raggienty g
Chi cken anamllabddwwasmuh(oag ﬁ@gn{a@t\/amulﬁcﬁgbmmgamc&m{ an armgénuﬁh emgge@ne or
more tar geIf-' aﬁpea{, Gemc def%atll Ey? p tO e, aEa ? an 1m I'lO (11} an mun en

Bovi ne AdeddViH BVi e Corondv i % é’etnbspl Irng §pp ﬁb ﬁ%

| eukosi s Viragneent, Bumahen raspi foatortyd myﬂfmly,_thuain amdnyst;eptannzm isiplgregiaf or m
encephal opg R, RAYEMRe, ¥ &dlmelh ALLARSRethoHBagnBR £k ARANL o US:



(9) a pathogen testing panel, including one or nore target anal ytes

i ndi cative of the presence of one or nore of bovine viral diarrhoea
virus, enzootic bovine | eucosis virus, bovine Herpes Virus Type I,
Maedi visna virus, Brucella ovis, Mycobacterium paratubercul osis
(Johne's di sease), Canpyl obacter fetus, Trichononas foetus,
Leptospira spp, Streptococcus equi, and infectious bovine
rhinotracheitis virus, 62 (10)a nmastitis testing panel, including one
or nore target analytes indicative of ¢ he presence of one or nore of
Streptococcus agal actiae, Streptococcus uberis, Staphylococcus
aurezts e eudononas
spp, Prototﬁgﬁg%gﬁﬁﬁ%gggmﬁﬁ%Pdﬁ &é: J%Fﬂghﬁgﬁg%L%l|%§§ﬁ%§fobullns

| act of er ri @ntagenit, Sélgwmnammlnasan@jln(gmnqsln,aﬁwrlﬁmgamfﬁtl fragment g giopygh
panel , i nclepg A% SHF fa8for fihRnt /B8l é&ﬁ%éf&r%ﬁrdn%b&&atfhé{& f@%ménlf' @n
presence of one or nore of Interl euE la and 13, ILI receptor
ant agoni st nhikjiter, a moosaqehagide, IaEShEOFEIEFhaUde FB‘_’EES*‘CCP"E@S? a QIFWOtefFl\ﬂﬂéi’ld MP I
a and p, MeH], acmf&ss,plml WRbIEsIMEANIpidCa EeBREGHTICY CarpUhOd@te N ceBBGfa8O| UDI e
TNFa receptp and Ii The m cr opor ous menbr ane of clalm
wherein thé y&?ﬂ“ﬁ?‘l 6] %{Wﬁr"e‘”%lf St S %%’i‘ i JETI0RS, 3SR PFY B bau rs
of capt ur e peleiiye rtagpmelaaie, £apg of bue) Arsbpdnutientide, painy chebingioabf aay tvan

bi nd the sane tar %$§ anal yte, each pair of capture el enents being
able to bind a érent target analyte than any other pair of
capture elenents. 8. The m croporous nenbrane of claim7, wherein
the plural ilBy ofiegr@eResovsmemaBEaff AN REFIES hiod 1 awicEin Ge eiphEe dement
plurality efseleaédRim Apdlei! LFoteIREBEN atbhi@ink béted (BPY, a 8fndhap@RIn

anal ytes c ri ses one or anel s of et analytes_ 1pdicative
of one or %‘ggﬁenﬁﬁﬁﬁﬁlbﬁﬂysﬁﬁg@%?m%eﬁaﬂ ?‘Hh%‘fy EAVY &1 g D ‘i"{;ﬁl@]l“al m 4.

9. The m ckQEk Sidgie ﬂﬁnmatnﬂy,afsmglealbmli{antWﬁ@r(eNmH{meexaﬂnple)ah Fdvy of
groups of captur I b e to ura .arget

anal yt es, il ‘ﬁag{nﬁg" Bt Grat ?‘9 ST "a“ﬁ’r?g ge“e“ ﬁ%bﬂ%‘g‘g%i e or
nmor e panel @a@ﬁent,al’r"gj:étantéméﬂ @mntdeilwmhamsl:vt(quV)eﬁtihocba&a}gnwﬁt artiedy nor e
L reat Ment s yainS G2l fhibdh, & MR deterblnand RPegThbs PRAIAUS iBREANe Of
claim7, ere e p ura Ity of groups of capture el ements Aré able
to bind a phimanPEey ﬂ@sm%ra@éﬂmaﬁ@w@ diotin,\gh a@yigingp Srppiavidigg agptstiate. gr

target anaEM&ﬁSaﬁ%ﬁE&b%&%ﬂ&&ﬂzﬂ&m&ﬁ{Qm@@ﬂﬁhﬁgﬂ%ﬁE%kaﬁ&maﬁ@hyﬁeS for
ani mal testln% as set forth_.in claimb6. m cr.opor ous nenbrane

of any one G SUTURE fragmegt, ¢ feandiza inbibyon ﬁE"”ﬁ“a'i‘ %'Pm%lﬁ%sl“fltaele‘iﬂg %el ect ed
froma pr Ob@ylﬂstldﬁhe,rhl‘cﬁﬁlﬂmgdcilﬁaaxg R tligomalepiel drd@omBinflioh yP@p i@ mose -

pol ypeptid Pgnent an anti body, an antibody fragment, an anti body
bi ndi ng do an antigen, an antigen fragnent, an antigenic

det er mi nant, an epi tope, a hapten, an inmmunogen, an inmunogen
fragnent, &3 et T mewhrangofgay efle of g#ime big Rewhasiietha membignegs femovakli di n,
streptavi dighchedflo 4 ¥oRIckQhicroBréQaib actor, a substrate, an enzyme, a
receptor, a receptor fragnent a receptor subun|t a 63 receptor
subunit fragnent rec a recentor agoni st, a
recept or ai}? ag d%{(l%)f(l)r dettg?ngga’ r'Pa]IHflhtﬁ 8thr i(:% ana u)rn% g éal ple qrr}p snég protein, a
signal | i ng protagi n 4 magrents mantyamew dmyfoamf@ta;msal tgﬂz;mmomnauallgpne or
fragment, a trapsgkiption factor, a transcription factor fragment, an
inhibitor, a nonosaccharlde an ollgosaccharlde a pol ysaccharide, a
glycoproteln é)l|pQMWMammémmw%gﬁgﬁwi%@rface protein, a cell-surface

lipid, a cell-syrfagcgsanbeRydtbRsys@mcel | -surface glycoprotein, a
cell extract, a virus, a virus coat prote|n a hormone, a serum

rotein, ot cronol.ecul e,
D P gonuct bt aavekF o a8 AL BHeor o Ry Sehe i oot an e 2o
12. The m croapsingws nmenbrane of any one of clains 1 to 11, wherein the

caMureeIamntls sel ected froma protein, a protein fragnent, a
I was solutlon



16. The kit of claim 15, wherein the antibodies for detection conprise
ant i body- bi nding protein (BP) conjugates, antibody-enzyne | abel

conj ugates, or any conbination thereof 17. A nethod for processing a
m croarray conprising a) providing a mcroporous nenbrane of any one
of claims 1 to 12, b) adding at | east one sanple to the nenbrane, and
c) processing the menbrane such that a detectable result is given by
two or nore of at |east one fiduciary marker, ii) at |east one
positive colour netric control, and ip?) at | east one positive
control to nonitor assay performance. 18. A nethod for detecting an
analyte in as |l e r f
a5 1 To 12 adarhg Bl iR R B belels) @ IR ARG s Rk
processing the nenb@dhémB%@ﬁkﬂﬁﬁﬁmé“ﬁ%@@ﬁmaﬁmémﬁé§ﬁF@“¢§ provi ded.

19. The nethod qf cl gyftmm%&mam%@lcgprm@tagé@{ﬁgy@ph@ result includes two
or nore of at |east one fiduclary marker, | east one paositive

calorimetric cdHtrOFWD@HHﬁﬁ@“ﬁ%ﬁ%&m&ﬁ@“ﬂﬁ§¢?ﬁ$§m@8ﬁfWdPlﬂﬁ detect an
analyte in the sanple.
16.  The kit of claim 15, wherein the antibodies for detection comprise antibody-binding

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

17. A method for processing a microarray coniprising
a) providing a microporous membrane of any one of claims 1 to 12,
b) adding at least one sample to the membrane, and
c) processing the membrane such that a detectable result is given by two or more
of
1) at least one fiduciary marker,
ii) at least one positive colourimetric control, and

ii1) at least one positive control to monitor assay performance.

18. A method for detecting an analyte in a sample comprising providing a membrane of
any one of claims 1 to 12, adding at least one sample to the membrane, and processing the

membrane such that a detectable result is provided.

19, The method of claim 18, 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

conirol to detect an analyte in the sample.



