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DEAZAPURI NES USEFUL AS | NHI BI TORS OF JANUS KI NASES
TECHNI CAL FI ELD OF THE | NVENTI ON [ 0100] The present
WO pwesiie rel ates to conpounds useful as i nhi BCT/OF®0€637618
Janus ki nases (JAK). The invention also provides
pharmaceutically acceptabl e conpositions conprising
t he conpounds of the invention and nmethods of using
the conpositions in the treatnment of various
di sorders. BACKGROUND OF THE | NVENTI ON [0101] The

Janus ki nases are a famly of tyrosi ne k| nases
CORBOSTSRATD SRRARATAS FOR AT RING BINBIN O RRENISON A
acritical role |MI@BMY@@MEQ%ROW§ dovvnst ream

substrat es of the JAK fam |y of kinases include the

i.,gnal, transducer and activator of transcription
Teclelswﬂ'elﬂwéf%ﬁ Inyentionk; STAT si gnal i ng has been
| nthisdateation pro/fies aprbicedsiand awhppaeatys fabelectrmeheimivaldetection on 2

mcx{g%@%ﬁ?&h%& hl\/ﬁ)‘?‘? @el:ﬁir fﬁle lﬁ&ée@%d @H&l‘&h@g}@'ﬁ%eful for reading the

ases suc ej ectl on, heumat oi

elecrjoplignal of ca léstmq@rhy@ew%m Teadingq gsiog cariepdem feslestrodes utilize
an eﬁfﬂn@' AfpIFicATedwl dheﬁﬁsmlylﬂhﬁ @kdddce’%rhﬁ cleetrad pio&@hate to an electrode when a

bmd%a QIY%’B@?% Ioi??%‘ﬁ‘l%ﬁggii“’eean?ﬁr p RRi ér a |r\8/aé asng)ir ggr Fgﬁ%ﬂemﬂe na

test wimpdéadded tathe npotogryy. heni a ver a, essenti al
thr orrbocyt hem a, chronic idiopathic myel ofibrosis,

| oi d netaplasia with nyelofibrosis, chronic nyel oi d
Bacmweﬁwé he VRN myel ononocytic | eukeni a, chronic
eoibRpithy pepiretidembhodsispemensic ptiphthérs,dndydidg oligoranidotides

(oli%oéiltn?lgxgt igl%tfgﬁééi\r}g'e@%sp%iﬁ; aass%l t %)g { %'r{b% X ealft {){ M)Hﬂa{in&i@ planar
surfpashislyigtspetsing fobdm (%) aimzrzysymhﬁag bY POUNARALCT)S Vﬁ'EkJet or other
com Wﬁ}ﬂﬂ {2 tECQ];lQl%gif ahd uﬂ?gsstﬂﬁﬁfﬂ ﬁt@b‘;lﬁ@rérﬂﬁite Glﬁﬂiﬁﬂtl}n @3) i@fsitu parallel

his inventio g?ghar l:ééj ace Cﬁ‘% nd usin
Sy T ieF er PV OEPr e Srang pnd using
stanprdiphosphisanadiesschepntty; G| iarsizy syrieesibAking amisklpssqihots generated acid for

rem ﬂﬁ 3f @g&?ﬁ% glﬂﬁgg]%l\élglg}x%%%gﬁﬁ?h?l;pht)%mlt@cﬂe%snslr (%} mask-directed in
situ R@raﬂﬁ@ yoshesivusag phofq- ﬁléavagé pEphotel mrotq:ﬁggegrewg }:)?é}‘ and standard
phoé}ﬂ!ﬂra‘i’rﬁ&ﬁé%ﬁﬂétty@ eé)lrﬂasmé@saa teal bﬁana Rpethésid wigs RIRG eaf digital

pho&;ﬁ}og{a‘yg&amgﬁ%@ﬁa{fg? g)slg}?)ﬁ%{ﬂ%e gRer st%}? %15] fgte?e\éﬁ{c' fiefgof 2

attrasbﬂsxdrﬂ;balrss),n fondagiositing Fidlyrfcenes, ohrgew@tq &gewe fegaiions.
Sfﬂ{ d&tRode HEBLATHRE il S ULLE E?mthé’éﬁﬁﬂintg' RRFoATHNE abBcking is

disclap) Hﬁl}rﬂg%‘qgefal?%&? Sebitsne 600 207 qeR0 h i ] TedbigBimery 1 11,
and [T0 +espbctiveB), %Dlrﬂfmdﬁdﬁara it orporgathyt iefenencp hereind Aﬁio’(hly‘r 4rfdl reaterially

dlff%rgl\éﬁee%&trga? 3/ d@ oﬁ&ﬁ%&&&%&f& rh&HAe n@%lé%hﬁsfl ﬁ%ﬁ@és s'eﬂarate and
apajt fonadesitodeavsing @mochm@dlqghorﬂ@ng isatiselegs mﬁmﬂm%y by atent
5, 6@7"’6@7 WhidAsEDCoP Bﬂteﬁl'bg rERPIABE Bdrbin EPIRMGI thidtrhyhic REhI@WSs for in sifu

a
RS B LT AT TS e
claimbmgpyerionity #6650, fafl efwhinipoeindorpofied k{y&&fa&jnc@hgameEEcm fgld
améﬂ(fﬁlaﬁ/q%u?ﬁ&%ﬂgoamg %:)é '&is@?)oécﬁn(ﬁollﬁs &%F’WD% rldcjté?lft 5fe38 @B'Sb 8nd Heller et

roma compoun r.mul a Figure 3

al. U'$. Bateithe 0,208 cth f Whish axprinepsrerated by sgprsBeritfras: 4 Feyigw of oligo

micBTRY Wiethdkislid provite@®y] Gid @ul.eB#pblymarsD0DLTB:FPowi ng -
t he synt heses of conpound 10 and conpounds havi ng
formulae I X and X from conmpound 1015. [0109 ] Figure 5
is a schene showi ng the syntheses of conpounds 33 and
20 from cyanuric chloride and
4- cyano- 2, 6-di chl oropyri di ne, respectively. [0110 ]
Figure 6 is a schene showi ng the synthesis of a
conpound of formula Xl from conpound 1025.[ O11 ]°
Figure 7 is a schene show ng the syntheses of
conpounds 29 and 30 from 2, 6-di bronopyridine. [0112 ]
Fi gure 8 |s a schene shomnng the synthe3|s of conpound
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with the Periodic Table of the El ements, CAS version,

and t he Handbook of Chem stry and Physics, 75th Ed.
wQa9@4/041Aa8li tional |y, general principles of orge€l/tsS2006/037618

chem stry are described in "@ ganic Chem stry”, Thonas

Sorrell, University Science Books, Sausalito: 1999,

and "March's Advanced Organic Chem stry", 5th Ed.,

Smth M B. and March, J., eds. John Wley & Sons, New

k: 2001, th f h h )
et Byorer P S B Ao S S i fut B K ggporetly usea
to desentrp bindihg ayéntt Nesi conanerly minwgrrapdétentiah pyocbsses use fluorescent tags on
the tﬁé@ﬁ bt thHnSfhcvibh Br Q&ﬁd eVéHt Bn 3 YRSTHhHE @h%rml g&sﬁt &fstems are also

ustrated e eral bove, or a exenpl
usedpéih@ AEghaol binddags el %t 9 e bgunt 24 u@ﬁ%’é}%m%werslef’sﬁematwdw
v1s1h1en&m ot nmmést:ewtdgs nlm/ tRpped Fonsxachpld) ér DNA hybridission, the tag is

attacthg@ {o t% as e gﬁt{m{;sut%) %gtecﬂ I%bﬁa% 4nnt%) & %C}J%%ggllw\feo\f\fdg httached toa

or “unsu
IMiCTp pEayk &emndmblwntﬂm igtensitypfdhhugnap freeehe@tgbsnch ﬁ”éCI’P@’ifWS ‘may have to

be rea@ mrb@glﬂlaéey cobcdl @ﬁlcroﬁ F)@Jb§seﬁ‘§y§t&ﬁ fé&ﬁdcﬁﬁﬁmonﬁgmea ®ha
en radi ca

monglyuShteh B4 fhogy TieroEs Fio0 e ety B er Photdlittograpby
echmtlhab v Igea videh-Ggb ednemarfsutas 004D yansa)sdr thuseadicgrantaps having a
R o e T e R

I ou ositionin a glven
st Aﬂ@itemétwf‘éﬂ fl@@f%iﬂs@% h%slheeaomcﬁh ghgstien phprebefasget binding. In a so-

calledlsbalondett®dss S0 taegdieate 1dbered &Vlﬁlﬂﬁfél}ftic%dlcﬁ’(&ldﬁhm&lb@ After binding with
the AR5 SEF P Bt B ATinb iy PRy 8k Phoge me
nanqpeﬁmes orstiound | Defectioh &4 similergd 0pp¢aépledega1du¢ flevelopweentiand is recorded
using SHHBr E%Ig?traﬁsctaﬁnéi‘ ot ?ﬁgt %rgﬁnﬂé@ﬁ’rﬁ nfhl§’té@ﬁﬁlhﬁéﬁ(ﬁ? beviate some of

roup stltuent radlca
the t %hnt?ef%ﬁr@nﬂg Ofw%leor?saeﬁtd@?ep%luw 1t pncleay how S%*&meéﬁwwmc
techsigbeatwillbeadSpot siaes slebsted byl ewntent sdie@ftheiit mickdagiayd.e 1S

gg%:ége%é‘l }{ éh&g%—bgéjed r?ﬁf%ﬁ%iéa ex\?e{xij% kéﬁo?tﬁfghﬂg%%’an%cumber%ome
extremely Beaviy spd vpsithle Soripld-based dem@mntadplymspemmqayﬂd numerical
algoSthast bﬂd&h@ﬂ be B&ﬂ%{tely |eh1|ﬂﬁ*We§ Befofef usE hﬁust ﬁ§eﬁdf sQeH fe@ﬁb’i& ls}generally

i 54 b s Phrashins b oD Feq pe 1 BT o Spierodiay, there i

ofterusttaydighterirghanineise isigdale dtaechusé-tlse@x mapd;\eate irdad¥gs. Moreover,

dlstlh%Jgﬁﬁ ut e egt])shg@és@%raﬁ'e or B%%We&%@l@' als h§trﬁ’£%dsﬂf\%§ by false
posifees éb@liff@ﬁﬁlﬁi F lyalbe s mgy be qpspehing of ke flugreseang Figal apé autb absorption

of the @@nhl&)&l Jier 04t isNAithin Slokd brokﬂmtﬁﬁ tlad Bound Ez@ STisdiditRSal complexity

assocmte{i %vd@lglsgxgca 1 ggont%:lged\%e?%er hrgpa uag@:\{a&mg%llt}é ’ngFreBorgg, there is a need in

the a[rtfpmngromm’tmtﬂnmdﬁec@bn prassssifonamalyging iitidin pevettsiop microarrays. The

pres&ﬁi Illﬁvg??agﬁwgd BRAb Qe8] Bis %@éd/totlﬂeﬁﬁfe H%Etldlﬁﬁ‘ﬂ]ﬂdlﬁg‘exleﬁf% on an

or. chem cal l y feasi bl
el IPJSW%{’&E?%“% eleetig gpy e ni‘?%‘i“é? erReétfeéF%tﬁ?f&ggg\ﬁ%’é BFfpeties of
electrdviet havisg hiatlingwbaitant i al | y al tered when subjected to
conditions to allow for their production, detection,
and, preferably, their recovery, purlflcatlon and use
Brief Spmmaasy of thedmaention he pur poses disclosed herein. In

S O'I‘Ee hf@ﬁﬁcﬁ 18vidéPhiB ek PR QeHACh g eckiMANMhGAdnk ¥f electrodes on a
e |s one that is not substantially
mcrg?’ir@'r (f 198}3’@’“51? a tenperature of 400C or less, in

t he absence of noisture or other chemcally reactive
conditions, for at |least a week. [0118 ] The term
"aliphatic" or "aliphatic group”, as used herein,
means a straightchain (i.e., unbranched) or branched,
substituted or unsubstituted hydrocarbon chain that is
conpletely saturated or that contains one or nore
units of unsaturation. Unless otherw se specified,

al i phatic groups contain 1-20 aliphatic carbon atons.
In sone enbodlnents allphatlc groups contaln 1-10

o o oy .
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aromatic, that has a single point of attachnent to the
rest of the nolecule. In soneenbodi nents, the
wheda7osaes/cl e", "heterocyclyl”, "heterocycl oal PEITas2006/037618

or "heterocyclic" group has B8hree to fourteen ring

menbers in which one or nore ring nenbers is a

het er oat om i ndependently sel ected from oxygen, sulfur,

ni trogen, or phosphorus, and each ring in the system

contai ns to 7 rin e 0121 | es of S

Polr ocreridi  mis AR DSl g A on5pL PPlGEs g iqgration crcui, a
micrbhreasf diambed, aglurditp of volege liftest digitallvpmnitdyyamsimnkblog circuitry, wherein the
cont;}'l Efgtérﬂwgfngtgﬁ{t%ﬂ mmf2 ahgwr?g{ﬁxﬂf f}gﬂblpaﬂg)%fwﬂe 'nll1 1]rcu1t communication,

trahydro heny I.no,
whergithite FHeA0PHH), ChAmbR] Wfﬁl’?dmcﬁ&mﬁ hatipg & HB\I%HB P Flgetrodes in circuit
comfruhith @RI Qielcﬂﬂtrol kyaynnod tidiimgbratidn ﬁyduEtQth‘em)the voltage lines are

sw1t§m§ A rog#c é’ to’eac élgcgtrr %h%grﬂ?ectog{srﬂﬁs?{ 01¥1 Wwherein a ﬁlist voltage line

plper 2|n pr peraziny
conrgects |tlgfemucma|myﬂy to the npegr@tnqrmlmyit an@ ccpqnp@ts thei mﬁygraﬂon circuit to the control

syst@m %éi‘@iﬁla'sé%hd vona @ éeﬂﬁ(@le tefh Qﬁ(ﬁ@mlefeﬂy 3 thlrd voltage line is settable

toa Erog%/ ! aZ ﬁwd Vo, ta%t? ﬂ@%e&} %%{n‘cegatg(% chfa}tgaq %wntegratmg transimpedance

ampﬁﬁélfhaamglal pbkitiyt inpdt drddli sprondritidineyer cirdii conteczal todheyydsitive input,

wheélﬂ fﬁ'e %@éﬁ o+rﬁétgry Ju‘cu@ %%qsg@ alﬂl-)élgb %nmatg ﬁJ 51&’1'11&)[11 approximately

1dengca(1 [vo]éag@yqf )3].65@@@5 h@@gg gyrrept gﬁ@surqqaﬁg@eiqqypdes not having current
nﬁmyﬁgiahydrqu|noI|nyl tetrahydr0|squ|noI|nyI

be Othl benzod t and 1,3-dih | -
o B, " piidte R e Bty A e SaB R E Y ke DRt
approhm;akqlg gmmmé usifigithe sedond ogkage lpkosphngrausymter elecpttqde onitage of at least
one &(ﬂﬁiltéil %16@&0@%1@11?{ ﬁﬁ@oftﬁ’%erﬂﬂéf aﬂa aﬁﬁﬂg for aSsHJafi&' State I/Perlod wherein

hor us rniz f or m of
the %é@aﬁ@%wv@@r&%w@ﬁe i 18 Jpisk qomwaéwﬁ “tlﬁid@eeweewe&wn set of the
emcﬁ@kg;ocycllc ring, for exanple N (as in

NR ag P OREE ST Eonatt bR B A RS S 8 g @frodes currnt

by (V) epmnctinsamaersaranetnt elagirade dolthedntegratiomeizany bayiag ageset switch closed -

usulg‘ﬂieeﬁrgt Jb?t%gé)ﬁ‘tf‘e @ ﬂéﬁﬁﬁg fb‘i‘ 'aﬁ éle@tfrodéré%ﬁﬁﬂg o r(lll)[é?}@l%ﬁg Ihe reset

term "al

switt L oapits i PRy vela b ae Sme APy ] Rlidon et or o
meaartraedteithe, (v} ¢dlesipg the cespdwichy hﬂﬁ(v):h;ﬂmhmgthen@hsumnent electrode back
tOﬂgﬁ&gﬁﬁvgh%kHﬂ%yw%kor sulfur (" thloalkyl ') atom [0125]

"hal oal kenyl " and haloalkox% L
meé&hs aFfgylating q@eﬁgﬂl of gachegfidhslectengles ofethe msasupgment get by linear
regrés}dmtdfmét@%gu ﬂeEpo(ﬁEl@arﬂrtnf@ wlefbal @geg; to@fﬁﬁled-r‘hﬁer%lﬁrtm current is

cau [y 580 o TRE Sy s Bhnab i b 300 b L cpscr
" aPaifeaybly, the adjabtiagapethodior tempplantiymbley titquitriesaected fyom the group
conémfﬁg%Y Gah&al a%"ugﬁﬁ‘ehi lgefofé ra\gsehfbhﬁ Qllld SIGAFORGYEhESR vsindBomputer

navi é) SI X fourteen'ri ng
softyARIEA & me@wé?ré?q% ap qeé%@k cBFEt ]i*f}VHg% 3 digiitdo agalogeAnyerter and an

analag wmgitaq COMREEE IPﬁafaaBlly the eg:cﬂrcbﬁet daﬁluﬁglﬁdr@mlsl@ﬁ@hmﬁe@/ 10 to 600

mlcroFet‘cggﬁi ng%fan?%q?t tﬁee sgtyQ ]tta%fotf 1‘he az %Ft Olélz l%'gl%ltgr)rheéec%rgge is approximately
0.02'tai\A voligeRrefseablys ditti stviady etatengeiad iseppraximatily 4 teGfhseenngs. Preferably,
the Jabﬁ@tor vﬁﬁ@&mpﬁﬁ)xﬁﬁatéﬁ%lto DO BES LA ﬂefe@@dl# 4k RBAMEment time is

d 1 7]
aPPmﬁg‘?aéf% Qryp: i mﬂéséﬁf’“gﬁ ‘}E%fe Yaéeﬁa‘?li’h%% ra}f if ZPRyE¥ il pye data pair
evergd Oiter 1 0heiceo@asmlskyl " or "heteroaryl al koxy", refers to
nmonocyclic, bicyclic, and tricyclic ring systens
having a total of five to fourteen ring nenbers,
wherein at |least one ring in the systemis aronatic,
at least one ring in the systemcontains one or nore
het eroat ons, wherein each ring in the system contains
3 to 7 ring nenbers and that has a single point of
attachnent to the rest of the nolecule. The term
heteroaryl may. be used |nterchangeably mnth the term

o, o T . oLy, ~NA ST
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may contain one or nore substituents. Suitable

substituents on the unsaturated carbon atom of an aryl
woeoohetasoaryl group are selected fromthose |PET/E82006/037618

the definition of JQ JR Jv4, Ju and Jx below. O her

sui tabl e substituents include: halogen; -R -OR -SR

1, 2- et hyl enedi oxy; 1, 2-ethyl enedi oxy; phenyl (Ph)

optlonally substituted with RO; -Q(Ph) optionally

g%?% tﬂty,etge Wutnger %btm%q:&?}qpﬁﬁ%)eﬁ%gf‘ %p()tﬁlaqol?ega;imger part of the

mlcrgm wheneadthevperimeer, pariN@ndes@ee cpmn of el pdROAE)ROIong side of the
micr; o )fBQ TOWS M:i@é M ZshortNREGPIN Rk oarra Rp@@e@l@othe

mlcrO@*(a@) cée%)pgdqas e]@et@ w;Rg%o) X I%%n@ 6}1%@54\"?8% O?Ik%qche microarray

chambef £5)shix]ded {omd) )i Kt Ryrerabl ke 1h(e@)aﬁbn &0} MiiB)ded ; Preferably, the

o O © RO; -S(O) 2RO;
digita 9@’&88 “’“%%%?%%zthe a@f{l% S(O) 2N( R) 2:
@eg p@bodlm@njpa}hR ,presg(t:}qu}mw( pz)ozlde@an apparatus for integrating voltage
to me&%ﬁe%@(e@r&ﬂeswﬁ%rﬁbfbaﬁay&m fégpendent occurrence

2L Pt ST e A ne et Rl AL E b 6.y
1nchidﬂatga(lt)ceanr1;1ﬂeg1ratlng1 gomsimogedehdecanglifigr heptivea/hggati @ 424y) inpot connected to the
netwoﬁﬁ%ﬁﬁﬁ b ((A, la U%Jsme aﬁgﬁﬁﬁﬂqgﬂiecfy&%}ﬂfe%@&sﬁﬁ‘k Pefxmﬁt?l ﬁ?:b L€an amp

sanme su ent substituents
outppiypanerigd thqnettwké%rm%)( Y G0\ PRratigRa ampgﬁerdyvng a positive
op aﬂﬁ;@im@dt cohfédiddto thSndiRsilkaé@tnd) €D aryativelopadp Yput ednnected to the
tero

netn O SERREE Aol dp 3pale Sy R RIE e BT fih ) g o
promgawagmmphﬂeﬂ@mg rgainyG]smdsa;P@a ifqyus epmriected ¢rethe network terminal
(C) Spd=iA oﬁtﬁ)uﬁwnﬁ&ﬁed {hd Wl)rkst%ﬁﬁélt(}l? g}fvila‘?ﬂsttrgk@stor having known

R are sel ecte

res1s%q%%€ tgéq%}egwggp%een m@@ftxypé]c quwg{a?s(g)é angh Q;r)o(j’é A, second resistor having
knovdd red@tan@R? tanne€let] bévedn thahetwhoalt teeinaNDD) , anCirouad Qv i,

poteﬁ{q%eg Cf% 131% k%l \Aﬁs)éarng%g 2Aa q'?gnu?m%kér BP@H &}nnec%d to the network
termiypl @) et n@O@p@u pputsicomected aiisss thetll?t"é@k tqrg&@@q (F)and (G), (vi)-

a caseeli®r KRORh BRRkRanca @t 1 @ohaﬁé&fﬁdlb‘éhﬁhfelnlﬂf&rﬁ\ﬁ@klt&ﬂﬁﬁﬂ@gA) and (C), and
or, a | C eter Cll1C, Il contal n
(viiip Siswilgh Eonsried Poitiant ©° neoratsminglay i s on t he
saft)r at eplucditbofivodtbgesiinas hapte 4 memurdnmehnmlmgmlmﬁﬂme and a counter
electddeUide, \% &h tl?e osg@sﬂﬁf@?ﬁ 3%\»@@15:&%‘1}9%%%9015 {Meﬂoﬂes op a microarray

se ected rom |'I'ste ove Tor the unsaturate
of elgcirodgnhedd mhmigroarray chaabe; whrgin dyring preasiieraen the raeasymeprent line is
conriettedl beterctheetivolld tomhing: A @nd FeasalNRE clestdeRhE Zround line is

e 4 AL o s e e
comwmdbg@ﬁea@?ormomt derdtody; substituted C1-6 aliphatic.
ODtd) ONabn eyt EesHe c%rfs&ﬁc@sl iyt o SEHRNGE ool fower

sour%ﬁsI e(%}é‘% %I}If? S%Hezﬁgﬂte agrog:% ‘%hﬁ E}gt%\%oglz ’ce@alma%((é) and(G), a second
soured ofiplontial) tp pbikvey thEbpertiidapDinnplfHer) 3hicd dewtcadf goivaitialip, power the
inte%tﬁ%l t?ang}ngééﬁﬁlck B{ﬂzﬁfiﬁ‘?%a fo%m@%%é gll%(fferﬁL fb%we? }he FPro %rflmmable gain

regoil n rou
amplgier; @dumfé@lbgqmqnf@atentldfg m?vvq:rrth%mﬁ@t Sé/mﬂghcﬁndre nts,

0 p(d) ona} caHRféd ottt and qatatab i6libk %%Eh @c{v‘%ﬁﬂgﬁﬁq{fﬁ%b&ected to

%Y%g( : Cl '1‘5&)@1%% I %z-dltug %@@m&g’gﬁ&ﬁe Int 0§|§gcu1t the external

powelﬁ@@)cﬁs;l@ﬁ&)lﬁ Voltagezlﬁ)eb\l@mg 2nalogCirchiithy- M RHgiR] ci@uitry.
-NR+S( O) 2R+; wherein R+ is hydrogen, an optionally
substituted Cl1-6 aliphatic, optionally substituted
phenyl, optionally substituted -Q(Ph), optionally
substituted -CH2(Ph), optionally substituted
-(CH2) 1-2(Ph); optionally substituted -CH=CH(Ph); or
an unsubstituted 5-6 nenbered heteroaryl or
heterocyclic ring having one to four heteroatons
i ndependently sel ected from oxygen, n| trogen, or

o o [— T
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i ndependent occurrences of R (or R+, or any other

variable simlarly defined herein) that are bound to
waledo7esass at ons and are taken together w th bpthusf006/037618

those atons to forma ring, for exanple where a phenyl

group is substituted with two occurrences of ORO these

two occurrences of RO are taken together with the

oxygen atoms to which they are bound to forma fused

6-

PR e g onga s it s bl seiedi fram e group
conststingre fimwhesh adjwemienidefare desambliegandrsefivess adfusfRient osinRegmputer
softPlre Bt/ RleebenYat bdlle8arabl L @ht aéwﬁlgf it @%tbetre d@coﬁ{'re‘gﬁ and an

gﬂ@ﬁagget her wth the atonm(s) eac var i
anal‘?t%to &% hat the exanpl es detailed above are not

| nPefigetlytthe fmter Blebirad. lire i9dB3kstdbld 1o Swhageahppiom@nitsly 0.02 to 0.5
volt& p{e%rlélylg & 15\%:;»*)1%;1%&%1%38%50%&%% pl%f@?ﬁ) pil %Frhtlmo\foarrax chamber has

atom or grou
electtmgnatlmqmgﬁr@ne sluddtngo?refewéohalﬂkqfnmcmanaw ichéraberds gdiled from light.

Prefér§bl9pché 2, itibn%ﬁl@h@fé%ﬁw‘lﬂeﬁhh%ﬁﬂ)lﬁ tﬂ'ibecllgﬁatl Qﬁbﬂﬁy gsr é% #rated from the

analog (é{'{?p} Pfet;erft@a% }soagsm%rm %B %g&‘oﬂm@:(ﬂ@fc@;a%g{, &Gbstp_prommately

100 olzOPEXI&pbly, Rus(a)pproxnﬁ?#tEWI\llﬂ,-OOO obsN- CN) , - NRC( O) -
-NRC(O O, -S(O2NR-, -NRS(O) 2-, -NRC(O NR-,
.- 0C(O NR-, -NRS(O)ZNR— -S(O) -, or -S(02-, wherein R
Brief Desremtionof tae Sqvieral ipws of the Bypwings speci fi ed, the
OpFngftaﬂ ilnsRtacedmericl fastibnscEiedivhel hotseida Ifbromdase (HRP) is used

o5 af VR don 1RO 2hipeg gt oh i ERaRG SRELinchl el (areen i
alpha hecmlympmﬁela(A@Bh Eretanakytty londing ootha mi¢rharayeis ditaeted by first
RReORith QRedonk %Rétt%‘a ﬁsﬁa‘@@&i W8 BiolR. Al RESAantiBody is

other w thin ong as It results in
Specga&fgmrb%ﬂltog?e Q gﬁt’ega aﬁ@tmlﬁ ectﬁﬁgseezsatlﬁeﬁwns@ded and the avidin
attachpeoithe idtin.iThe mhierobepy ditcaedior detettitigeAGP pé ihenalgtetias another

anci By b TBleaf o5, KEPLEGEIRAL. FHORN! Syl Sea
“Aniifady 15pisiselfrasseipbled e pp oligameclaptids ml@;oarr@h threugh g teggeg probe
ohgdiﬂﬂ]l@@tﬁ’dbd Pfoduéts o HREERGHSis ar e@'é@t%@ an@ﬁent@ﬁ@@'t@%'at dn electrode

on & QST IH R G [ e B AR VtE LI Hhp et gathode

mJthumI Zshown @ spyiddr émniiasassdymandsoeh omjﬁgult:&mnemhqaared to the
htok?' Hggfé ffottcie?ecﬂﬂé)gbﬂdf Q\%}m‘aﬁ si@ep%n §H1§’%Bér}2#rt *’r‘ﬁé &ifferences are

osition_ In an
that leaé(ltﬁm ]slcﬁtta@;@gﬁ%p blotlpﬂ@lml sgcqn@rgpggmtgatp@gtgqcbecbto a second epitope
on A:GH)ﬁidJ theit 4 Elﬁtéﬂl-llhbarﬁhg@{ngﬁl%tgt]aﬂ%_bﬁl tb ﬂml eﬁth@i‘d’}?h AdTHoBBINE the enzyme is
i gure is also applies to
laccase ﬁ&e%{ig?ﬁig systens fused to optional ring systens
( whigste Mustt:attsea rhpnaperitleadsviichthgtpositions, irgegratitgpaircuit, voltage lines,

and Wﬂ@éreconﬂr& aﬁ&%’t‘é‘ﬁccﬁnmﬁ%ﬂ sé,seﬁl ogtr :eogal substi t uent

4{ r|ng g r|n 136&#& .
@&ver s Metgse eﬁmaa rft}trﬁttapeswr?ﬁ E%? of & &pcRaRey of
electﬁcbdeﬁ hmmg HFEUIsggeﬂ mgétﬁfdﬂ ra&\m‘ﬂceh’fr@tibr? df%gﬂ{e fid ﬁf]geﬁq‘. Teasgubstrates are
£ss otherw se specifie eac
Tm%@%yd%{%ﬂtpe } ‘represents substitution on the ring
Detztﬂ@dmgwtmntrféhalma@hem For example, in Figure d, Y

Addﬁe§sa@[b El@étid%@Mzk%aﬁ*&?.@&ﬁd%ﬂﬁzgfﬁ,@énﬁ' ng A only, and Xis
nal substituent f

COPB o PlewB R druvtiies & pBialins P v et plbe e aressabie
electnaleas oncawkeratlee@lavbadd candeictaectronieal bt donirskieteniceeageea gurrent or voltage

enantioneric, diastereoneric, and geonetric (or

conformational)) fornms of the structure; for exanple,

the Rand S configurations for each asynmmetric center,

(2) and (E) double bond isoners, and (Z) and (E)

conformati onal isonmers. Therefore, single

stereochem cal isoners as well as enantioneric,

di astereoneric, and geonetric (or conformational)

ntxtures of the present conpounds are mnthln the scope

o a1 A ST o o, o ..
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Ris -(Cl-2 aliphatic)d-R wherein Ris optionally

substituted with 1-3 occurrences of J; R4 is H,
whadoegen3s CN, NH2, NO2, CF3, Cl1-3 aliphatic, PCT/US2006/037618

cycl opropyl, NCH3, OCH3, -C(#0)NH 2, -C(=0) CH3,

-NHC(=O)CH3, or OH, R5 is H, halogen, CN, NH2, NO2,

CF3, C1-3 aliphatic, cyclopropyl, NCH3, OCH3, -C(=0)NH

2, -C(=0 CH3, -NHC O)CH3 or OH Jis halogen OCH3,

at t%'ébj I\%IdghglletEodS 6?101{0 LIRS aé? %reg‘%abl}lf'l g%ag bozlémn gncf FOW %)émat although other
formatstmoay heansedh ifd¢rtiodesymay e citculac heetherfsyitahle g@qrmtn@ﬁrmgiydmg a partial
antful ibr AreriEoPlints RNeb1Y bATKEn AREE: dBARRRE %Q%Eﬁs@hclﬁdmgthose disclosed

i % B eI 3&%&4&@?&% “Ssglfunch o Bppigiament of

Redsx $pecids Pﬁ)dmﬂigr(éjdcmfeﬁasﬁmﬂ Eldvtroges 1 Whlr:h isgnétaporaigd Oy Geference
helj\%ﬁt Egc%aél dg‘ gécﬁﬁfe F\Irlr?e%g]r{gs(%r{ c%fqﬁ gn&é:%‘%?nwjiﬁgn 2 ’sﬂetn{ﬁrc 'region having

an d@@tmc\eem@ gulgsf cagl(ge sy@h@sgzeﬁam Ffye A he borgof mpigpylesthat may be synthesized
inctdd¥ meINimol doM8h - INBnrefs, ad\iBlyrhded. - Blomsleodbd faRkE ﬁapudesr DNA and

R -8 P heslend Mo he@le“” bt B OAP el QoL S goncratly

refpraacdt tb ab byobsat ur at ed, or unsaturated ring with 0-3
het Efe@@&dyﬁﬁﬁjaﬁ‘é? % o Al oRen ghveoar%oﬁbusvi’gfc'h@h hai ayeg attached to
ring i s optional stitute 4 occurrenc
the ynicrogrray SIgfaeg _hhs pgrqqg ﬁ%ﬂc‘p@l mgmizhes ﬁrq%ﬁs Qt@cl@qd:t@ét and provides a three
dmmtsﬂanﬁlezmmau ﬂaﬂ@foﬁécﬁlﬁhembﬁclﬁ teagynt@Y the eWdoR6&5. Thé&faskSmay be thought of

as cy Ct 1re%£1n g)a circul ﬁﬁ&% "Pre @HR%ec])a)oaus a%n Pn'atrix is selected
)lp consmmgg@ sucrosRH@Qm‘Q}s@.c ari igrcharidegiypotarides, polyethylene

gl}m &%&‘ lene @}:ﬁvmlve NR%&O( 2 succﬁ'ﬂgﬁp)sﬁ%mnnde derivatives, and

com ereo Nﬁ_reactlﬁﬁgt Qmenm(b@ugtf@ncludmg those
dlselNEﬁ(lfDXBN%ppl -19¢.P/9922152 -fBEAD) D1 8/200%] emfitbrdeTElecWodesArray device having
an Qcﬁgo}‘_lf%ﬁ?)&c)ﬁs ‘f‘éﬁ@ﬁ&ﬂ % Pﬁ%ﬁ 1 i @pcg&g&rt' gﬁ HGE ceCHereéIY fP's.lte%'atively, the

an opti ona stitute p sel ecte
pom_ls wagliqndpyr fiva membrape.cyherein thegnenmbrane watenigl i pglectedsfram the group
bﬁﬁolbﬁhﬁrdp@'hm pol@ﬁm?l‘ akGtafee &Q@Hﬁﬂsd‘@%@f@ﬁ&l@iﬂ%’t}}an@ fagarose,

t
oo B P S B b e EEEE: oget har
wi t Mashenanoniy,s) micoaniayy conteiney phraityof grobegioleculesn/diernatively and
rarwffgt 4 R2bdrk gﬁﬂ%@rsl%alvg BhegkoBs 1%0133{1]@ %dlrptﬁé BloQC6Hdn form of a

] ere| i.onal ysu tituted
MigTAgEYe é?i?l?eﬁ a%ﬁfalgealeq gy aian mdttataggrrmfwmfrsesequeme of DNA or
RN, Gaier et e DNA od RN ARisi asagst diigbhmﬂlaitﬂdy Bepesding up@dthe hybridization

co&ﬁ&?ﬁga% ﬁ%ﬁ%‘f {ﬁsﬁlng {%@k)gjtheg ﬁallléagp ?éﬂnﬁg 'a.égto a eqrobe mam)md to the probe.

Detﬂch@n afbipding er @@nldmamrowmswm a Tpicraawey R Qe of e, masp challenges in
obﬁﬁﬁﬁ?g BdRS bhd A0 atdatd MIsebBRE R dré@idtsSare g&ﬂﬁllﬁjﬁade by spotting

t.h the at to. which each R gr b

ETORR g ISR oS5 MBI qurien ity el Shdes. There ar
sam]b‘le-rlahehng/kmr;dmrﬁbrgnahw pvadilablie ricke parse dret daynp benudi gopddl atidk (tgrget) to
be%)ll’l%sl% etl«gf ‘?ﬁgh Wﬂthgregc ﬁt &fC élft'ér? G2 iﬂ%rg%oleiétcctﬁfggglfdﬂl\él%er Htrademarks of

each_inde ‘E e nt
T%%%EQ@ pr CY@_q&y}es Recluding ® and () DERECT®. Most commonly,

the hiefart@Ris “reddt Miro( &3 ddmaye ﬂ@@bm@ﬁﬁbﬁr@)genreﬁﬂ-\ﬂﬁh ¢ifier Afkcroscopic

nmenbered heteroaryl), -(Ln)-(5-10

mﬁ%@#ﬁé‘?"é‘u‘gﬁg‘%@&%&%ﬁ? oxo, Cl-4hal oal koxy,

Cl- 4hal oal kyl, -(Ln)- I\m, -(Ln)-CN, -(Ln)-0OH,

-(Ln) - CF3, -C(O)CR, -C(O™H, -C(OR, -C(OH,

-OC(OR, or -NC(OR; or any two Jv , Ju, Jx , or JR

groups, on the sanme substituent or different

substituents, together with the aton(s) to which each

Jv , Ju, Jx , and JR group is bound, forma 5-7

nmenber ed saturated, unsaturated, or partially

saturated ring; R is Hor Cl-6 aliphatic; or two R

groups, or an R” ~group and an R group, toget her with

' o, o e . - N r o
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or 5-10 nenbered heterocyclyl; or two R6 groups, on
the sane substituent or different substituents,
wo ogeiass Wi th the aton(s) to which each R6 grPUPUS®06/037618
bound, forma 3-8 nenbered hé&terocyclyl; each of mand
nis, independently, Oor 1; provided that when R2 is
C, NH2, or NCH3, then Qis not optionally substituted
phenyl ; and when RL and R2 are H, then Qis not [0140]
I n one enbodi nrent, when Rl is =Q Et, then Q
4- Beastingravgives Ipeking for fyomssesnerdt grtion %feéhe probe was
spottéd &Qsﬂiﬂ{é‘@ieé@ Reh@ihg fladeyendd dTQ miptdatrantd detet bdindingtesent is the

detecglog r?éﬂme%%egﬁgy Exﬁ%iak-@rveﬁrhtgér%e be e ?]Idlssnggghftﬁ%l u}fmgabehng with
fluorasceht dye8 a3@sipmolirigh badsgspsnd prob h@nd xemﬁ aeportantly, eptremely high
cost&s@oc@%@ftﬁ ﬁu&%gc%ﬁﬂﬁfc%sc@l@ gq &fil 'ﬁf&réfﬁl‘émhﬁﬁér ib @¥ibed to detect

rim yrazinyl, triazi
bmd@,ste.vemﬁpm gm@aww tuﬂP% IPWEF et ﬁl@p@@tg% iess f%wnlfxqty Yhile providing
reduadao&ahenslh@nbodl rrent the invention features a conpound

Eilej%esen %e% Y n&%oc# e%%i%%gzlra ﬁge 'eﬁcﬁ@%@g?gakégtectgﬁ fﬁ binding
evenrr&sto providgrelotienedsy detegiog methodidl lsps vasibilion Jhe Gieehogng gpparatus

mvoRires Z}?plif(ﬁtldﬂ of%%ltzge ér%uﬁ;eﬂt@) electhbdel Bn @f 6lceipdiRahidRAtray to detect a
i T NI T

impebhaiprtntt of eaelryohtiZeacttd, Althdughi3hé prebént fnventingt dagbe used to read

blndﬁlgéqgﬁt%% %#Sbga 4ld tﬁ’ﬁgs ﬁﬁﬁg Wﬁc 9‘5’[91 £edl élecch%enlu@trzy the

not eac
reading ngyhod and@@narjatuarﬁ%ths PESEHANYeRGHE IGh! lré}t%top?lawﬁfésﬁﬁ reading or
meaﬁ@él’ﬁéﬁﬂ@ téth aﬁ@ﬁd&fbh@aﬂmﬁg’ cﬁo@ftfy.drﬁ delisés anberimble fofhsedn reading other

cloliiehimisa ey e eyl fecha i o3 Yphghomp Jveptis
distihgirishable byrdbesthicabpropertied & tiglel@diodes. . wherein two
g‘aﬁéﬂ oY éléctﬁ‘;cﬁelﬁfs‘ﬁ’# @tg&&'yﬁ)és &¥a ﬁﬁ@o f@l/ectrﬁdes, the product

dual l'y -
can ‘@\ @)1\/ Ize %@@@5&: or r@g&\u&j:d ata mk@?ﬂ@he e eetr@le,ﬁﬁn a mﬁ%{r@/ may function
as eifer aﬁd%é 6) cathddes. ahk Wsdahanreatdromitagadignabisered@icted to being detected only

at th%\é/lgtle etel ctrggef‘ ? e(fjlbo'i gtdﬁég}}bl)ﬂleg afg%@gé ITBF aﬁ@@ggﬁgﬁ restéBon is referred

to asiopusetahe betveEn elsetrodesdntihenyeloryed §m£%§1@m Hreesefs iipippay pr no crosstalk
betweln bMBtrokiés gﬁl%)gi’é;etec\t&ﬁﬁ 6Lk BingidgRveM. Tife bihdifg ¥vesht Rl deyected by a change

oG bt e B b3 B S e

Alteﬂwllvdal thy bindinggventrvambé detediet aserdhengainmesistiyity (ignpedance. )

I kyl,

ngeﬁ‘grl‘iglgl 9@6@@&9@% %ngé@nblmm}worp%ﬁ@ﬁ y
CUS ”Jz %/ 1'@5 mg;mgla} y gq @gct@gpzkmr)squ centimeter). Alternatively,
the el62tfodd rrﬁéljoiﬁi{d yis aﬂﬂh‘ht(lmtrﬁc’:@ deydrhtion QUSTOBBARRANZ02™ (approximately

1 OOO%@%%S%%{%MK c(e%ﬁmgtgf) k8 ﬁéleﬁ@d 8%1{ g%ﬂ%ﬂ aEé/ u;xtable to practice the

pres@f-iGednkiyh.-(@neradly, amoiensm gleciodag ml@@mcwﬁﬁéﬂw@ﬁﬁble tppractice the

pres'eﬁ't i @én%@ﬁ ?Q)V{cfeﬁ @hﬁ%mﬁﬁisgﬁﬁon (QF e%ch ele&dodd@hk€e)dbtadned.
y yl), -C(=0) (C1l-6al kyl),
]’”’””(‘,?“SG‘)‘JGP‘?” a6‘r e‘(’f(ad r@f’"’”é‘%él kyI ) [ 0146] The present
| n\?lele@resmtahmnm findshmsapalicatinp ouintnafoassaysninenuhogssays are based

upoIl . m’&l 8 ?ﬁb@@%% ?0' nﬁ%ﬁﬁgl%ﬁ%%ﬂ?%ﬁg E?gfnaﬁ %ulnﬁer of analytes which are

ep
genw@m/ ari&e@ (a4 hapteq @)ing pelectiviy & e}qigbodl.eqjqz p\]eqqaﬁq-\anaiyi@:prowdes a
Speﬂm that §ra>lso s%(ﬁ“ﬂ?v%':in generfl ihiatoassaiiRareGlasddRipon thédinding of one

“NR C(O OROR', -C(0)N(R)R',
- C(O)N(R')R 9R', -C(O) NHROOR', -C(O N(R ) ROCR',
“S(02N(R )R, -S(O2N(R )ROR", - C(ONR )RIN(R )R,

-ORAOR', -ORIN(R)R', -NRC(R)(R8R', -NRCR)(R
8)C(OOR', -N(R)RIR', -N(R)RI9R', -N(R)RION(R )R,
-N(R) ROR', -NRC(R)(R8R', -NRCH2C(ONR)R",
or -NRCR)(R8CONR)R', wherein a) RBis H, Cl-6
al kyl, CF3, CHZCFS CHZCN or CHZOR’” _or R8 and R,

M T ' Y 2
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selected fromor two occurrences of R, or R and R',

taken together with the nitrogen atomto which they
wae@7looussl, form an optionally substituted PCT/US2006/037618

-3-10-menber ed-nmonocyclic or Bicyclic heterocyclic ring

selected from whereiny is 0, 1, 2, or 3, and each

occurrence of R7 is independently R, -CH2R , hal ogen,

- CH2CH, -CN, -N®2, -N(R) 2, -CH2N(R ) 2, -O'\’

-CH2OR', -SR CH2SR (O OR, NR9C(O
or moqqpqg@@@:@o analﬁ@@)&m@mpie}; Qf anag(tqg)lgﬂpcﬁ@ 3nt1gens, W‘B‘{SO/@RGS bacteria,
cells; 15%@) N)g&i drd N3 bHal p g@)tmuﬁslzﬁ B, BB)kBroteins (alpha-1-acid

glyco 4&@% Z:HZ g)z 2@@) @E)%%ﬁm rabbit IgG, goat IgG,

DNA (KI‘@:!?s)r@l( Rﬁa)nﬁbd DNMRoiGHHoBHL BM)AR mitochiRgiDial DNACKkit)Receptors,

glycoﬁ% &%bg@%(p(;{%g gs)él- NB%IQE@ hﬁ%branem%%ﬁ@bl%}éhﬁ
Polpreazﬂbfswém pelypepfifes( @1&?%& R@lilﬁﬂf antigps¢ eelpyppguts, organic
molechg), Gﬂtﬁ)l&@r\’balt an!N@ (aﬂ‘@étib&?' and ofganMRAGIGIR JadOBbmbinations thereof.

Prob!wcr?ixés a[s'f?,lg%a[jwdi %ﬁh nﬂréurlxosasssa ;IL }sfé%!d)ré &e%ﬂfﬂk}hg} t@@%ﬁlﬁgﬁﬁct&fes that can
be d@¢a@yrRind NR ac@(r@))elagﬁtect wip @tibpdrd mdmg;qccw @@gﬁntlbody binding

occuréﬁlﬂf{( Re fkMiors IH%I%(H@ Iﬁ?\}lﬁ(&j@(}% ThB'@lﬁ'ﬂ:) Ry%dl%{%% Nl daR be

N(R R.9OR",
1nd1re§(r|i:y 1@:@82@(12’9}3'[{]@ I)awnce ofra B t§o‘g. | 0149]
Th Aﬂﬂf s eftibddyuebdundthak aivedseabea ast}wdaﬁ apteciing thaboung antibody.
Gené 5§t c?mrmgiﬁgtﬁdoﬁl of Q&Qctv\}q- %lveagsm ngel;élaﬂ 1ﬁclude rzadloactlve

ereln at e ast one
marlcﬂrs zgzxnseswr wrseqnt matkstie Thermosh compeon wethed mmzqseeﬂ# @ fluorescent

tag afdclied tia ik bduddio ﬂ{&nﬁﬁ&gddl mﬁﬁldhe? JfDedtBy mhlear #itibodRB I this method,
O WO 0 C

o st Gt RS Ui ekt o for 8] QB Bfin e iocy
The térebinatier ofdié figpreseiiomagaoanetinewing: the pl[O(D_ﬂ_ BEPtIWmf9‘édeS the assay of
the @{%St fib b g%%\%}r?ﬁﬂ‘inm&gaés gy 1€hEDerBnle$atRPlsi APRhd- lrinked

to two occurrences of Jv .

iR HoBeB REY (TRAD LR TSGR Y S O BY e e sandwich
metiodramdltige dompefivdbihding hethodr Mosirtraditionhl indrmuneheays ate perfamed with

96 v%lb{nr&ﬁge Tp ﬁ%?_lﬂq enar}éﬁtg))t la%s g%allgﬁleggafqlnas@ é}%ﬂteg’cﬁ)ﬂ higher.
Gentrallpdamifations QIR@nverrrﬁloy@ltlmawmmy inpisdeiibedeowing: (L xthedifficulty of

mul{l é)éﬁé ( *‘ﬁe Bﬁ%stﬁﬁinal}@i\éfi‘ﬁela‘ﬁﬂel@h&% P3')QMé ?&@Ses@ 1%&2@%@ dresultmg in

comp x;éy a rainqgﬂ éoreaﬁis %ﬁfuln r§q§mﬁ] qg&gﬂly, eqwent cannot be
madeall&HF) a@chAtiomis doht biktris difidulite ande(éh G aiuse be dorfedn i dabiratory
settlglgl ﬁg&q’ore erg:g’ a n%c% i Bfe 2A¥RL B{sﬁn;gmqhﬁﬁ()ass%zhdﬁné%duced

lon also provides a_ conpound

complswif @alws timgs AN 19 Pe amna%lr%k apmatiq, apd fGHBYEY 19 bryone in non-
laboRdi6ryRRéttiaE€ Seh bhaflnokiay &Eq?.&@sﬂi reliabe Ridisd aal 9pparatus for

eaf ur.es a conpound havi ng roula 111: (H), wherein
implgBepltieny o N z3 is GJ® orN, JQL is -N(R )R,

- CH2 MRS, 1mpNRlen(a(u®)1 Bf the -pNRem;(iJ@eng, the mqgthod:@l@ qRaratus are used

for tg)y%nd)%@ Moassaggwﬁég ah(eﬁzﬁﬁs attaded gR'zRf ofter antibody. In a

sandvnelergWﬁy on,qp{ve ’p@c;e(rmcg)apgay, fﬁmogpéa% X %%?%un%p the
microdRaR I{an&)l&E(a@Jﬁi( RehdRilly, Pfirstsbduyid bnkffexdies -afé(ﬂeﬂdd fo as capture

anub@@gﬁ rﬁ@;(?,(tﬁ)%] ﬁﬁﬁ&&l@d%(a{j %3%@’? an (%e ?_\;hat is

comp{dientafRto, ohggnuclmﬁdewynthm@@nmtapn e qlg:tqq micrgarray at known
locaﬁbﬁsy |laTteflaBvel SHR onfet1REdes 8 HetdtdRode Ricr&iragige Hotted at known

taken together with the aton(s) to which they are

attached, forma 3-8 nenbered ring having 0-3

het er oat ons sel ected from O N, or S, wherein R8 or

said ring is optionally substituted with 0-4

occurrences of Jv ; b) RO is Cl-6aliphatic; or R9 and

R or R, taken together with the atom(s) to which they

are attached, forma 3-8 nenbered ring having 0-3

het eroat ons selected from O

B
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N, or S, wherein RO or said ring is optionally

substituted with 0-4 occurrences of Jv ; and JQ@B is
whyarogass hal o, or NO2.[0157] In one enbodi mePCT/082006/037618

conmpounds having formula I'l119 Z2 is CH 1In another

enbodinent, Z2 is N In a further enbodinent, Z3 is

CJ@B and JB is hydrogen. In yet a further

enbodi nent, Z3 is C JCB and JQB is F. In another

oca SO0 5 7l P B A S SRS TR S e

comppipmiemepyrsirands carthe meroardydlaismeontiding @2napsof fir@bOu@Hantibody locations

accorcﬁi(%b%}qocat&@f%e con%ﬁﬂ%ﬂ%/ v% engée IQL)#N‘% @ﬁidslzagg? Iag% mla}ogling is
]Eﬁ”§@B%P$%ﬂﬂ%d“ﬂpme&RFqQ?W%Wo occurrences of Jv . [0159]
| NAaoitibe havenhalyvesis cdifictddsio the Mredagiaf tdBldviing bindin fg of analytes to

ant1b§81{eh f%h%%s %i'&%}e!stt Bgrfda%gpmg %fé/ d:g E%etc% 1C aj%ﬁ élgs G grogldmg high
specifieiiy-eh rolRgor kavinga ssaend aptibedysis confatedl taithevmigroarmyttowllow attachment

of th@Séeehid SRy &f thd Bglg}d rfaglllgﬂek THE s@cdﬂdratnﬁ%dﬁ@% dgpa%p&{er antibody,

ds haVLn .
whicEBE 1508 BUALPN EPOED Ut B BE0p6 aping R anuiahsd thoreto
e nhtaﬁhra‘\ﬂy; ttheorfepmm]"[amulmdis' viH hiavigarf ez pmb aovaldntly hfctied thereto.

Alteﬁﬁgl%;e &‘téAahtﬁ%o%gtnlla%%h ath ?&Qﬁlé]{ntoﬂatcﬁlg ’g& &Hs l%ietnézl&olecule a

dcurr nces
strepmw@n@@ya@tcewugwsm awaé@rqnzwe P& pgate cappe, attmegleztsltanatwely,

strepfabiidillilﬁiay sobesbhe® th@fuoﬁn GEITEHNRA MG a8 th b0 Bk ﬁtalchlhg to th@-!streptawdm

wher B35t P 1o Snli BRI B a0 N RERT g ant-spesis

antibbdy hawizg 4n énzyd@ettachpdtheflo inay he attdcbed toghe epbdeli amibedyof
Altern RO AkSre P@]‘Yér @Etﬂ;&l;y Vé L tElVlldlg or Wldﬁllblouncgﬁefe%o A biotin

sel ect'ed di ment
tagg m}ﬁast ﬁwraﬁgedfte rﬂi*ﬁﬂtfﬁéta}”fhnaor amdub Aé?emaitlwelmhe rqpgrter antibody
may hmd: dnfodigbmicbyovide hif@hedihbto, A &mp]@dafdry bﬂg@ﬁl@leb&tﬂe havmg an

enzﬂé’%ﬁ&'%@& mere%%%@g%ggt% tng\gl_@%g&l%ﬁgﬁé a%%shled &&Eﬁgpoﬂ arntlbody

 PrefenpgGrbarRype is an ¢xidationnedustien engymet Alterhalively i engane is one causing

a clefvgb %a@ﬁorﬁthﬁ eudisk S RIIeE faﬁﬂu@tr Rfch ea @ﬁ’o@ 112 is ox1dlzeab1e or

o bt e o SR I

solid peadwei caalbeetecwd bfy rtsimanlce,\oenduoumtﬁ' hoir By iredoR méacton.
pr ’PP{é Hes1i%e n?fo%?&ﬁ;ﬁn 88 goﬂﬂu&@cpﬁ{da&sg& whtRlimm un?assays which includes
el ectroc etection on a m croarray
Sand@i@éwmgumw&s §pagructiempduse Pryidss ik 8azyaieg are to be attached to

an alair@pay aim;ﬁe;a IThe uﬁﬁblék i§ f@hnécﬁadémew@erahﬁmcw vadds 16 |aﬂ BiMiyte that is

t tiall
bourfio & BB SuSCek i o EREGR el o BRIy sl il i ssey
formpleadlows dliecust of m}merhas fopmatd withsutehe difewilty ofi pprvadingrésyethesizing)
analﬁélb%eg ?ﬂcﬁﬁ%l‘éﬂ%d? AL AL Dhie Fe@%%%l&%?%ﬁﬁﬂoﬁ@atwg sandwich

pr.ob ' on t he mcroarra a target

d
conBgefRBe e Torain ghres gl & Qiefolarnes e b Rpray may be used.
Hbmaaﬂkgﬂ@undkﬂéEMmmd&wﬁmt|on M croarray preparation

ne]&lhagggfe 24 ?ﬁ%@c{lﬂ%ﬁl{, ﬁox%eéagl%g? r%élda{kh(jéﬂ&a I1?1.136d as an rﬁyme for

electwb@mcﬂgiegpcgm ot hingding ﬁV@tSpi{h@gnzymafie, analb(rapproxunately 36 kilodalton)
and 1Y R$4ra@tu@ vy (rRdxdiah ifMal BerUs bﬂzgjnmw(zaa réRA6% §t substrate

saturétgc?no)[lﬂ%ﬁlsi%l[f%%c? h%%ﬁyﬁﬁl hgtrl nf: %%ﬁlﬂy qﬁqyaﬁ)gen p«l:rox1de HRP

standard phosphoram dite chen1stry (3) in situ
paral l el synthesis using el ectrochem cally generated
acid for renoval of protecting groups and using
standard phosphoram dite chem stry; (4) in situ

synt hesi s using nmaskl ess photo-generated acid for
renmoval of protecting groups and using regul ar
phosphorani dite chem stry; (5) mask-directed in situ
paral |l el synthesis using photo-cleavage of photol abile
protectlng groups (PLPGQ and standard phosphoran1d|te
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5,667,667, which is incorporated by reference herein.
Phot ol i t hographi ¢ techniques for in situ oligo
waewiedsds are di sclosed in Fodor et al. U S Real/@81006/037618
5,445,934 and the additionallfatents claimng priority
thereto, all of which are incorporated by reference
herein. Electric field attraction/repul sion
m croarrays are disclosed in Hollis et al. U. S Patent
.1 5,853, 939, and ller e U.S. Patent 929,
will GEglRP P e tﬁ@&fﬂﬁw@%’asr%&n BesPBe-o8 epismRrpthon substrates
includmdxéﬂnz&ablemlrmrgahcm ferrozene dgriwyines) esd exidisegbieandmgenic bympounds.
O E
Gaﬂﬁgelr%lﬁgr btl’é% ﬁgﬁg clf %ﬁg@%ﬁtseét% 35 595 t%al’%@tﬂlﬁé{zfﬁéﬁm) and
hydr @%Pé@ﬁt JSP%‘%@H@faIIy used to detect a bi ndi ng
event. Most conmoniiyB m}g@@bﬁyrl\dst-tem@ on processes

us f l 8%1%% ?oglf/fg} (?qucgglg (a hp%{%gé %95’@%}%@&{ tﬁ?{?ﬁt ogg?ﬁndmg event at
the e@@o@(satho@e abgog theedzyMheonapieubnundfthasetn di asgollews:

related to the amum&zgtygﬁeg:gﬂmeasur ed.
| um nescent tag

AI rnatlvel Vi Si
S DU 8 Por et Bl etz ﬂﬁﬂn%@ﬂrpal’gret/ega% y, the assay
solu‘uﬁtntlaﬁh)é dndlar sodiugesitrbdlpheghuebudr contaieihg 02 molar sodium chloride at pH

5.0, ﬁ%ﬂ?e{bﬁ{ R ]#ﬂﬂ[]%%g ngo%d%%nc%htr%%‘tﬁ 'sgl‘&hbx?{% z%hﬁxﬁ'&ﬁ? to a

e Si ]%nal

fr Jélrﬁnpﬂilér tm@odu@%hsubstéqt@épr Hi8 aneg)ﬂhwbertytdlﬁémp ¢QBD) and hydrogen
perokifé. OB HRBER4y £anbREch usihe OPSCARNYBRBES pSY IS 1B dsTbllows:

m croarrays confl gu such as those
m croarrays made th gﬂﬁ#ﬂ? ggoﬁg*@t%{ potting or
phBlcoledozegetapHyr dngodnomeftie dytectiontnf tize antitledy bipdiag ceent ptthe
r avi ng a
cloci SRR R BPERATE .C‘%%é%"‘%i%%meﬁ@ﬂ e enai ty
formats. An al t er natPvePPd 3H brest ORDe has been
OPPriefeadbl ¥ @Ak 0ukirgf OPID edyser foang® it 10l INei1RGefdus platinum wire.

L T A R

~ disodinmisulfate and stvpdt 5.9 alfreferabla @Fdtandchydinges peugridemredrmdh approximately 1

nmhﬁﬁtaallﬁ&ﬁm&;&ay@ﬁ i s deposited where the nanoparticles

LN TN TR T ———

folloarsdl gital scanner or photographic techniques. This

techni que does al lguighe ﬁ%‘émﬁ&%ﬁﬁ@m cal demands
t

of fluorescent detectlon uncl ear how

s e Hlag Hefloreregetipndpdatection camnereruesc detpetiony obthe gpiihodybinging event at
the eree&e&aa(lbeﬁo&a hewihg eRtensrad oriled Bundfhierfb 64 RAONSYS -
ner a

'y, photon-hpased r nsi ve,
relatively |arge aﬁé‘ %gresols’ré * §?treé$fgl y heavy and
unsuis paticearf assayf is pbderbmd @t-@2 pblo yersust 3 plataiym oive. Preferably, the assay

solutfRRB b Db '1&&5&@?&%{%&5@%% h9RMuk ta"i"lﬁg BYShol dlsodﬁum sulfate at

accur.at el y Cg ore use; thus, use o
PH 54 Btrderablysthg Bydipagm Rﬁf@&l qo@genEtign [neyobtiendt § millimolg gPreferably,

the chtacte)aedsndeﬂtsattmﬂdﬁ s@ﬁnomeadmtlgnolhﬂﬂe SI gnal froma
ere Jj.s.often str t her ise

oar.t a
Ci Sl 1341 B Db BBl PPl L alPhiiS b usca
with ibmd’e dhe HRPdtatalyzed ueashomysitpiodine and hydtegenqferqpideyis @s follows:

barely perceptible gg@@f&@{@ t_gquerE@t ives or false

itives is.difficult
P Bt oreBeicrH b s aee e nibadiy Binding event at the

electeddls QpqidrityRetek atchthodé)daeing ldye emzjftﬁe cd;rﬁlbiek Bowdtthemtoak astllows:
proximty to the bound target. The additiona
conpl exity associated with using a photon-based reader
imparts added variability. Therefore, there is a need
in the art for inprovenents to the detection process
for anal yzing binding events on mcroarrays. The
present invention was nade to address this need to
i mprove detection of binding events on an el ectrode
ntcroarray by baS|ng detectlon on el ectrical

o g, L o I T Y
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el ectrodes; (c) neasuring current for each el ectrode
of the neasurenent set of electrodes current by (i)

W@ oweetiBhg a neasurenment el ectrode to the i nt BQI/aB10061037618
circuit having a reset swtch closed using the first
voltage line, (ii) pausing for an electrode settling
period, (iii) opening the reset swtch to neasure and
record a vol tage response fromthe output of the

integration circuit for qp% nent time, (iv)
closing the reset switch, "an 5? ‘switching the

nmeasur enent el ectrode back to the second voltage |ine;
Metﬁﬂﬁb{@)zdzﬁgh %kﬁﬂab”ﬂ@ h@bt’h% eMulinefehecobdéshe el ectrodes

voft %f&eenet@ i Efeﬁgméﬂ%\ﬂr&s@lt Héf elllt\llarﬁlg)?gwcrh%garp%?éésg for %adHéethe electrical
currai bAbmeshe qﬂa@ﬂualntytotﬁ electurdes on a ingcreefERyl off cﬁééfa;t Spesifigally, the

proctegl‘,%f %e%gsem&élﬂ on88la Pibcéss SRAE bichleletabdeof m&zfsﬁrement set of

lon clircult cap aclt
clooien Sp gIFETHSY PEHTERG BOERE BFE EPoTyies gy iorommray s used s
a coﬁlﬁhﬁ&é&@dé rAimdule 2§ elettpode baild bé regd,of comaten elecirode located nearby but

ef Or £35S r
not Pﬁd (#afl n«'gl rarrs% p% ?{ﬁgfﬁ%%.\c%% gﬁéa VM% ﬁﬁe %!ergg thounter
electrbdecan the tra&mmga}a Hiegmaamrementasﬁfaaf@&@e@ﬁﬁé% @é?fer&h]d %ﬁlbset of all
ava1%?c| g&utogesdl gl tal converter. Preferably, the el ectrode

sett peri %l mately 10 to
ggg%g ’qulpg}cge ég est%eagéﬁerrvg‘i eygtaglqbafnntgha conFol system, an
mtegxeasﬁ it amwmmroaiae«:hzmm Addibppiiyxheraeaiupergen) 3ysian has voltage

llneg) us%d\fg L&rﬁqte tﬁ@é}g{tﬁ)%%%to tfl@ﬁm%ﬁ?@l%t Shsfhe Pl?ﬁﬁﬂaggr {8 system has at least

seconds. Preferabhl
threg aplaqus bnesvgyulénq, 8 Valipm and frify Bney agshpgng@%tgug%}? Jhs gantrol system, the

mte?raﬁ&? E]ﬁ%@llht}/ and e nfiResdlyaiBfbet drér diSu ppfioxinicatiel thrdigh digital
I Se

el 5900 ) LR TFRL Lt B e iy
chambercosasndsicRaphy hathya phipedity @ﬁniqc@od@q iasirpgteommunication with the
conﬁglrg&gtlaﬁeaﬁd %ﬁ%&?ﬁﬁ@ﬁ cROLATREY], VELRE vPRdds oS sviflﬂ;ﬁablﬁ connectable to

oarra In th erine ar udes .t hr.ee
eacle glegiads bé'ftheecfoggp], Hgiea g{r? GVETHOf ersw%é g]swltt«%g ng, s \&%agrbry separate
conﬂBlObyﬁtleme of Giv&itefcaelbe dbnicadsalb withinshesdops bfie dfiventien.
é{io oy aé nF s ?&I t?EpJJ ine cgl%lems‘ﬁtﬁé;@gﬁ'@a)fra‘&tf@fﬂ%%te fon circuit and

cin erence Prefera Iy
connms thre mt@giattwni@hﬁ tbthe cprired ysigradpueh 3 rlerbiltg‘h fo D converter.

Alt?rﬁ@cfv%@ame%onﬁ&esybt%%ﬁalv@ R ACHoITS bérlvetisr Wit Rkelations ranging from 8 to

24 1?1F§6A§ﬁqé€%\én n ﬂggﬁ%ltl haf W%Ia{;] g.lﬁ%]ltg:sgt th%aogﬁ%ﬁe fezr"a% tﬁg &hrol system
soffaesent the nvidie to (gmqmdpalthdegl atherapaya pﬁgmgncﬂlgg V1 may be done and fall
w1tfugttl?egsrc8‘é Skgché{ B'JVEI%:% hQ sHERAT I (?? frH B rtﬁ@ t, Ble 8 |s@@$b[é’t@ %Sprogrammable

roarray npri si ng a an el ectr.i cal

fixaslapltage. quj'ﬁgblﬁeﬂmmem@rql éys‘tﬁnﬁ gquwa(r%set%the &3 lipp topa fn }Fed V@,'itage the vs line
is ukbd foP HeWediniter dléokrode. (Dthér&gz[yatolf Bgtilig tha sbipedd tieecounter electrode may be

doqegg%{s:@es{egarﬁﬁe Vg&a%e galt sa/\étgmtaanﬁ falp&ﬂﬁm%ﬂé’]{z:%‘éé Sfjthte? egé}ﬁ invention.

WithouttHegngrietnd bk thwrmee@ Bpltagered t}mpogm*@r dgqtfgglp depends on the
geo eo(fﬁfeqn a%mte n{‘ééd‘t\ﬁﬁgs érﬁrtﬁ@ Qhtet Electrddelak wadl as the electrochemistry

at i ona | er aV| a posi ti ve opamp i nput
Of@éﬁﬁé‘éﬁbﬁngﬁeﬂ%e% frinal (D), a negative

opapadiitipdtio 6thBNEfiutsl aﬁcbddvh:es aethoen kn Fayurd hdhe iBeratiandircuit has an
mtezgirat*n)%%rn.ﬁm}nge@alﬂtce Q@Bf‘ﬁ&th%gmg% Bgﬁvgﬁﬁ)ﬁg%'i dﬁﬁéﬂn@ﬂe‘ce& Beuit connected

aln
to the PEMiverippit. Emm@rtt@meteé cirpiat is edineed ueies Ay Pshele)meélaﬂﬁi to maintain
a PGA output connected to the network termnal (H),
(iv) a first resistor having known resistance R
connected between the network termnals (D) and (E),
(v) a second resistor having known resistance R2
connected between the network termnal (D) and ground,
(vi) a potentioneter having known resistance R3, a
pot enti ometer output connected to the network term nal
(E) and potent| omet er |nputs connect ed betvveen the

o - - a
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software and a neasurenent and feedback circuit having

a digital to anal og converter and an anal og to digital
w@omvmstias . Preferably, the counter el ectrode PCTES1086/037618

adjustable to a voltage of apPproximately 0.02 to 0.5

volts. Preferably, C is approximately 10 picof arads.

Preferably, the mcroarray chanber has el ectromagnetic

i nterference shielding. Preferabl y the m croarray

%&ﬁ@@fy iHentR A e £ éi&ﬁ’o!iésqm/m er a%) ed b electrodes not having

ration . circuit i s .
btl@%ﬂlreét ﬁfétﬁpttkﬁlqgév%igy fheans matshmtgrt@e mtége gf the measured
eleainodemﬂotthqnorﬂmeésafedmﬂe;ctrotﬂ%s nnﬁlrﬂmrcﬁs}tu;bt&ﬁﬁiﬂthééle(@%hermstry at the

elecglt&ﬁgs and' ‘nfnﬁ'fu%% s)(VltcBEigregﬁ;(:@tB 8{1 gf%' ﬁl?%ﬁﬁ% 8} 09 o q%eferea%)ly, the
POt@é’é’WF%tﬁ %ﬁh‘lséﬁd using asewlatrmwéma@f/elmbe Detentiongter is adjusted using
softwagsidnd clrchlltrlyléﬁhﬂs'éieﬁf’to the f%lﬂh@ﬁt:tef eaction schene wh e n

gg[ %glﬁa%hg@f %(‘Iﬂgfi%sﬁge Hgﬁ% @S S %@ggéﬁgaé&grzn%rrga set ofr the electrodes
to appwsinfdtep Igtqu,nd tuhlag treal; yine, ({i} sattiyetd cauateaklpbieodb-vatihgk of at least one

conie R 485 8L, p LB YL ey, Bl oo
elecirodesy slﬁetﬂaﬂtqnef@aﬁmhaage pasursilan the TgEHOmPBRSohOF tielectrodes. The

couBRe elBetroaia(s) tmty inl Bui8 peGimuhiCati widlthe PhdaORemet s@t@? thé6lectrodes. The

res@t\éﬁ% (ﬂn%et%?ﬁ%e H%%ﬁle?ﬁzy %alcla Ff ﬁtrohc%ﬁé %}ﬁdrggdglér?e?n%}t sgfi)%the electrodes
IWﬁugeﬂYﬂEﬁﬂm%n@Eﬂlng AGP as the anal yte has anot her

ant]h l?l%dﬂdlr@ Lst!%ﬂ' th8 cﬁr@en@lsqhéafsﬁ%g Tﬁr eﬁﬁi él@cﬁl%dg Ggﬁg]:r_)n §ur%1|i¥@nt set of

|rst ant |

An
ele‘gfé?ats Célggﬁﬁ‘rél TagpSIGMen! 5?9“@6?1 Mog%qctealéo F}}ec\foélgl{é F%spnnect the integration
circtiity Theghtegratiag gieshitdras b @éeset svdwh uigdt ¢50dlodde to Asclthuet ssvifch@@moise and to

discjﬂﬁge %@éﬁ@ﬁ&n At c%@aﬁﬁ&béogn&?e%kbre?vu% ag% %"Et Ele é%tegra€l ) circuit and

an QAL ﬁ@thﬁ W@egllﬁtlmrb@mﬂ& Newdr fb@f@ iga p%\tShB@@n elbp@@deesezthga pevipd before
opeﬁmg ithd regdt swIERHAQHSH/YrcBid BIWiEA] d@s‘éﬁ:ﬁrgél mtrés‘éf‘swﬁﬁq is then opened to

R TR R
timeliTof end arvesrgeme, thh atsetstwieptindogilnFinalyg theatdvadde undaargomg
meale%Ifﬂeﬁt' ik 3pabiRd vageRNHe @ﬂ'gl tb }fcﬁt ack%o Q]If 5@& P@% s t0réht density

I tope on,K AGP Iotin

Seco
congtgnty ﬂt%?dﬁ%f&r@es A iqlbest io\TRHIM Thogrend i avitghed poat,thero will be
large pradients of slgaaliateasitywt®a dllencfd‘RHay FReepinee @irteht dsikitpb@stant is an

an%rtg’rﬁ&glg%k lp?éceg hzﬁtdﬁigem esstsg ﬁg% ; gtglgscrll ?%tﬁ‘t ¢%$%éﬁg1sﬂglﬂgctuauons
adverse]t |a§fpcit mmsgy@p]@rreprpdlg:@mlgt%amhmg pheleatfode back to the initial
gro@ldaedts (B! aﬂ%ﬂﬁ%&ﬂ%enf%@%@mﬁ@at@é tﬁ@ Effghqﬁéf Bcndtions.

LAY 80 L SRR 4 ot A A ! S
(theanensiivRentrsdt. NVt aatpaintipe mm&hadenvd])ﬁsal linesk Passdidrpdf thélvélfage response
Versglg' ?}h& tﬂl‘fee@[i ﬂi@igul‘/'\%%ﬁte THE glelge (ﬁl tﬁg f]ﬁeoag fe gMS&og %rqué{ﬁo %16 derivative of the

m croarray
voliggavih fimg. e desipisssefihevadiose with gespect At i messatshiebecause the plot

of V@itﬁg‘et\feﬁdg titn® 1@&@3%@6& end e 6f @ 4QERITANTIR Current is equal to the
caII a current or

ect.r.on trolled.to a
s g P S P oitof e B B et pgpacitor.
pr dfrefemblyy thermdﬂlsm mathod fig theoputémiongter airéiois ghenotlhejustment before
asseﬁtﬁflﬁ@b? tﬂgﬁﬂea%eﬁﬁéﬁ@ stgxlneﬁft&ﬂgtﬁ% W akaﬁtsﬁh% {.h%[i s ftvsgare adjustment

ot her suitable tries |nc gk

USing,CogIpyer totbrare F‘We%n@%ﬁufe&l&ﬂnfl fsrdhac erw@rhag@eﬁetlglraégo analog
may be used including those disclosed in U S. Appl.
No. 11/108,078, filed 04/15/2005, entitled
"Neutralization and Contai nnent of Redox Species
Produced by Circunferential Electrodes,” which is
i ncorporated by reference herein. Each el ectrode
occupies a surface region of the mcroarray. Wthin a
specific region having an el ectrode, nolecules can be
synthe3|zed |n S|tu The types of nDIecuIes that may
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rarely, a mcroarray may have one probe nol ecul e type.
In the nost common formof a mcroarray, the probes
wae@7ohilgonucl eoti des that can bind to a conpl POENSZN§037618

sequence of DNA or RNA, wherBin the DNA or RNAis a

target oligonucleotide. Dependi ng upon the

hybridi zation conditions, a target having a region

that is nearly conplenentary to a probe may bind to

t he probe. Detection of binding or hybridization
conveverﬂné ap Analogriocdigital caverter. BFFéergtrlﬁ the infegrafiomeanciis pgpbiclded. The
1ntegr:ihoﬁlb'lhamﬂisnz@auﬁﬂ’fthﬂ andldgd caeait rP@éferaHI@ft the eMd@tangibg bhenit is shielded

frornr[ﬁ%< %el cblgul%ﬂ‘t%e eragﬁ/, grx %mgﬁ%é%ﬂ’ a%%& ]{1% eéecgﬁtgt@é@e%c Hterference
shielding- Frofemabdy, @ualﬁgee@lmum&e dgm@lee védyl td eainintipeingeragtion with the

d1g1t§laﬁ'ﬂ€hi$ I‘r@ﬁ%?albhn %e‘ﬁ‘hltcﬁ)a e |s}ileﬁiéa ifo@Plight! WRikh %@H’ ﬁﬁuce stay

cl eot rget) to becone | abel ed
V°h%¥§ﬁm§n&186ﬁé§g%ﬁfedV?s G&F&H% is a fluorescent dye

S o [Pgeferabligy the lriectrodedeiting geriol i fppp&ifdEda(yr )0 mirosexdndy to
apprgyy &%tewgdd%p&eg%as %&@géfér)ablg ntﬂa %%?lﬁ(%e%%ﬁﬂxg %eno%ﬁ? Bpproxnnately

100 M@Wme&m&fﬁbb}h gharrehtoliage of e etlesst ﬁmcmet% plegtrode is approximately
0.02 RRQBivhits. a’!‘lhé)slét P61talBBENRPNS hird fbbtide RYRAANYad WYIOhY@Pendent on the

cect i S sl PN 6Ly ARG SRR At eetodes.

Prefdrhhlpribs pﬂnn@enlfs treaélertodes wide oo tlmbetbeg sideobiha diiergamaseand 5
elec’& el Gz?dedcﬁlttﬁg Eﬂo?fﬁlﬁgeéﬁﬂéjmﬂﬁl%ﬁfl??sﬁl i¥ a rn Ep Y}%Vc%ﬁnter electrode
I ca abé

ere are | Ssues | CU ty I n Ilng
Voltqu mre@eém dyeks waethe prryale in BER a9d drsgrussindesite b N%%nd hydrogen

perogidel Omsit voltagRrwauld byusee Xédifaty elﬁlzﬁhe@ aflsates 90¢ tlattesiie
nent. Therefore,

| uore t. 1l etYole) qu
a“a‘igﬁ’g“rems RS 53"‘:@@‘? A 663823( A5 S W8nt s on
m Srdfenablyythe @@adﬁgstate\nemoctﬂ@gppreqmmﬁtto plasecoids| te gBow electrical
discifaPsEdt end didetrehéd MdRe AMitdbriEe ér%%{é%’ac’tiaﬁ toPdudilidey Mof&ireferably, the

seadi{ G PIHAR AP GEIeGE L] SroBP- BRIHIY TR ASReaor 5ol i ppieximately S
to 2(pibafurds amshortgtefetablyr OmeddiarddsmDuling émsneaamienlont dfteych electrode,
the cZ%%[%%tHP*s Ia%ghﬁggd ﬁ%{? ?eraaﬁlg%otl 1{18 ﬁ%ﬁé gﬁgﬁ@dgiln 'Igffgfaggrégf e rileasurement time
is apm%mﬁelbf&;ﬁ o wdkiseeends. Mpredirelgrablye Hie meppwepenitigeis gpproximately 2

milli§étoh@N Dutifig ﬂfeﬁﬁ‘ea%&eﬂl@hﬁﬁﬁe aomge(iue hnefaremggazat rzm;bllnplmg rate of
on O

oo GBI e i R o o BB R R AN R, Mo
prefergply,sbelsanplidig mafe evapptoxihaeln@dmiprostregda althaugh gétes sampling rates

could ?e‘aaﬂy B 315658{ "[(Be ?rﬁetaﬁiré(tﬁ@rﬁ tlﬁ{e%tecﬁsocg e ¥ Slfi¥ient thRe to allow proper

r eadi ng paratus of the present Invention
lme"ir§egﬁ%§ﬁlopn§+}ieéﬁs“ﬁ@g§gg% uses. The reading or
measur ement system and acconpanying circuitry and

Appﬁemw&e@ﬂﬁz %M@&d;eaﬂmznngumzme@mmm’wer

g{ 81&2 gn%%cﬁlglﬁ ﬁ‘l@t%@é?lg[ ugvgﬁggr]éﬁrg?{fae? §1¥ appara‘cus for integrating voltage
to mdasgta qugentsifatdctrodep oplaguicroavay. Refopeg td Eguat3, theepparatus has an
electBLAGHAAE ﬁav1 @%hfjrfernlv&ﬂ téﬂ?rﬁna@é tH, : W@ f’tGYHPfThe netwonrk has (i) an

enzymes on ﬁﬁ 3@ el ect t he product
mte%%tm&ﬂ sizpgd %’cce ampiberdiavige ar”é&%%’é &mé’tm@ﬂ@%]i“}?ﬁi?é to ﬁbﬁéletwork
termétlab @A)} @ gesitivnandp fipar cancodyd toehe detinakiterhing (B), abh@ tn amp output

conn%@tgg ?qsthg Eet%%trl%]%ﬂ%}%a (Pij (nb) K %er%e na Ce[}ﬁepdﬁfer ?{Qxl]%‘?gﬁﬂsﬂwe op amp input

comva@tted {cethe petevorlo ttemimab(Thor nwatlmmamw mpngccenemd iodbgnetwork terminal
The absence of such restriction is referred to as
"crosstal k" between el ectrodes. In the preferred
enbodi nent, there is mnimal or no crosstal k between
el ectrodes during detection of a binding event. The
bi ndi ng event is detected by a change in the detected
vol tage or current as conpared to an el ectrode not
having a binding event. Alternatively, the binding
event can be detected as a change |n reS|st|V|ty

o o - -~ . 1 o o g, . o
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occurs only at the | ocations having the proper probes.

The anti body- bi ndi ng event can be indirectly neasured
whooloel11ps esence of a product of an enzymati c PERUB10061037618

After the antibody is bound,14 here needs to be a

met hod of detecting the bound antibody. Generally, the

nost common net hods of detection involve using | abel s

that include radi oactive markers, enzynes

0 G A S B R LD g
amplifier hivouly gain Gatahdie REch ntputm@hhgctetddo titvenetwndrk barehinal (@) dndiasPGA
outpﬁf%t)ﬁl%gted@o ftle lﬁgfvﬁ)?ﬁ &R fnida 9 g@ zﬁﬂr%t Ieeg?stof1 hé{ﬁxﬁéjlqﬁ) %grvﬂeﬁ%‘fﬁnce Ry

[ ocat1 ons on m_cro aving t

COM%W%tqn&he BAvOHcloRRingh B2k ) FEpesCaprdl 1eFIaHAF h@fmgwlewwn
resistfic@ti® dodRdttddibetwe \hhgawbiQedEsaYDPind ét@uﬂ(ﬁ (\@?E potéf€ometer having

TR R Y T NEL M

potertﬁlopwtea mpgtsopnescisddetiviemtharets skyenanas (fend €RGidh capacitor of
lmovmaﬁ&@taﬁ&‘tltdaﬁn&%a%tvbéeh\tﬁe &"r\pgfkrtgrrrﬁﬂ tzﬁrh/ggs anii V111) areset

SW‘tcﬁh"S’i“t?ﬂeg oassglt%mg‘{ags (%Sir%féor m?at es avail abl e

s it appar3@4 haﬂ plugallisst ﬁévo&ﬁlgbs Hhiingd) @«ﬂnch%cﬂﬁdl@d hi¢asurement line, a ground

line, %ﬂcﬁ 50%&6991% tg dGQﬁ@V’g{%\%o(ftg S 1 Wg%ﬁgﬂ% 3}&(0?11&%0% %(IEF etl?]cgodes ona
miCrQaytgH Of elﬁctemiar fl i ¢ Biqredregyi ob@rxyerr Bhgng r(nsasurqmeenp rtlcmsasurement
line ik Sorebtbd b&W@@ﬁldt@ﬁﬂlﬂ thinfiBall ﬁl Eﬁ%@a@t&e\{mﬁf‘ae&ﬁﬂé tfh@ @round line is

com I Eﬁ% o gee le?rrﬁﬁ;:e r%\n)ﬂd i i bl ino i
conneptatgo lptkeast snelcdunitar wlectrodend (6) it nust be done in a
| aﬁfér ?ﬁﬁﬁés ﬁ@st&de%g énoIQ%[t%]}rQl ﬁgze} Eb‘?.ﬁ'c%s' %h&a 'i‘sez?grs't Bk ot potential

ar t

acrosg gme@y@r{%yenng@éq ()}fg prd (Gnsecgpd q;qupya aof @otggttehtqa, paverrthe epgrational
amplifiet, arthird Sour@nad pote@ialab by the 1@@@@1@&&&@@&&1@9 Qt&t@hﬁér}’a fourth

sourcg %% #)tetgt%al I éo%veé ?haetﬂdmrgp oaa%%gég{]%%ﬂgl ef, 3 ﬁ?‘!hasource of potential to

powepﬂefreqetemqhnm enmentation of the pr esent i nventi-on, the
Metaed a%ﬁ‘ﬂs ﬁﬁ%hﬁ‘hﬁ cBHtRo] S Paht] %qufsh%n%?&gfﬂ' Halling an input line

S attac
B v R R R R
the extbraalt pomcbe savirass pardrthy yolfage dteshsingdnalog ichadire Sn@d@ltﬂ%mdltry

Prefe#afg}% Pﬁ:ﬂ%\&%f Qcﬁﬁcge@)ére}tugé 'i‘%f‘r"@r thg ? }{;tﬂ%scom%lrll%d %a{ acgﬁls@lon system,

, ant
which piefesitly eentrofs the eleaibirsl netwrék fthr woltage lines, ﬁrqtnommc@scea,ra@d circuit

commhﬁ@nheehmhea:mc@ddrﬁ%@etee%degie that is conplenentary

é%??agg’eﬂ‘.% 8&8@%@%@%@% & %glglg 3{1{?@@}@ et From the group
conslsting@rf mmuadetldytstmdmebcfpre@smmddlmg tadlexftveane tdjestelertatsingd®mputer

softw‘g}ecdhg %rlﬁc%l{ur@rg}@ntsaﬁgtféeﬂga&tcﬁéﬁh?mlﬁ§ﬁ&ﬂgﬁﬂ%o at-mg%&r{)v%{ter and an

bound Eintl Ies are attach e mcroarr %
analog (g digifal conyesicr.hsciprblye Biesoumpirlentspde linais@divstablerie a voltage of
approximaatelgioriyto r)rm)hprmfeehbm G 1mrcﬁﬁm£tbrysno ﬂi&ifﬂdds Preferably, the

nncro%ﬂ%%p? ek Rgsaeléc?rg)gq 56 f():r dl ﬁ’{f C@lﬁ ]%%Iaio i Bfel;qaably

formqdes peterimete gttséretassmau@@ng thamewbtrasn@ the oricaarrayyis smdwmhed between
machfiel Whin@fuf @}Hcﬁgclﬁxﬁﬁéd’fogéhérs Pﬁ:@é%‘tﬁ? ttﬁéjnﬁc@oef ?, chamber is shielded

from S e, et S, P o, oo i pyelded nsde

of a maghipé elufriiunahloch anl ts diditabcipuiiboakids grelvugite of the shielding block.
specificity. A solution having a second antibody is
contacted to the mcroarray to allow attachment of the
second anti body to the bound anal ytes. The second
anti body is used as a reporter antibody, which neans
that the anti body reports the mcroarray | ocations
havi ng anal ytes attached thereto. Preferably, the
reporter antibody will have an enzyne covalently
attached thereto AIternatlver the reporter anti body
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configuration are shown in Figures 1 and 2. O her

formats descri bed previously nmay be used. Horseradi sh
weeoonidase Enzynme System In a preferred enbodP@®EnB2006/037618

Hor ser adi sh peroxi dase (HRP)1N s used as an enzyne for

el ectrochem cal detection of binding events. The

enzyme is small (approximately 36 kil odalton) and has

a large turnover (nmaxinmum | n|t| al rate of an

o G35 S S5 BR8] S8R0 v
sepanateduitsito theabipygir cqero] pet daxd abqulsﬁlaﬁ\wétémdab&kmﬁ the computer
contx’b?ﬂﬁit da@i‘a%lqﬁlgltlgh Eggtexﬁ il :{ {{l%é psbofb géﬁﬁﬁﬁ’: %d%%{:gll% b&lfids to atlow

For exa r su I NC
Connawaﬁaélopégch s 238 pRES MUS%W% é’refaqullyORn x:suapp@mr@ately 49,900 ohms.

The app@faﬁﬁlblfelaﬁﬁWWdlEBﬂén RPﬁseatp@f@;hahMelytﬂoe ohiRE. Tt @ éﬁ%ﬁ{é of claim 14,
whers 3{3“ on usi n% SJ’(; arret hyl benzi dine (T
R AP dy PR EPER PG SfoIIov\rs TMB + H2Q2 - ox TI\/B+
H2O. The redox react| on for detection (anperonetric
Exangd¢ €ction) of the antibody binding event at the

e | Iﬁ%lﬁ Qgﬁnsﬂlg %I@R%F&be@ %%Eh‘%%z&%y g@ﬁ&%&%ﬁ%@g ka{[%ﬁ.mralrcy of

her et0|
elect@é?% iLatgetsrhaging 3\piqtip tag wershybedized toghoprpbes: Strentavidingagged HRP

was li}‘Je@td A1tath HHPeThEﬁtﬁfs@zitééOth)éd ;}d Meogﬁ?faﬁlg%r@g Bay, s a“egalgéthyl
trate-phosphate buffer containing O.
benzAf} egrnvﬁ%&?“ y ?%Plpale’&)éf pH 5.0. Preferably, the
hyHreayisroapey wxé d @owmm@mtmay% dPktdigrnantay ayailable from
Comﬂi'l\)le{thﬂ@bﬁforatl'oﬁ ﬁﬂﬁ’iﬁt@@ fwﬁéim%%d gﬁﬁ% y aLLp f 9F E(ljllﬂ%ﬁla slide with

rQgen per oxi

an 115,25 Wlﬁ%&’naq%ﬁ e&qaaﬁy)ui opEY HGFaRERyRChnology platform
is a smercomhd:&rﬂﬂs@l&hip)ﬂhh@l@bvs Maﬂd&’@u e oﬂdh gaﬁaaléothﬁ@rraihﬁsmg

elecurogﬁé}écgs:@ﬁt%loﬂnﬂﬁrnoﬂ '3??&1?7%&5&1{:?191% n%g } ﬁ% dé) Sign O%]err)mts the selection

and paeallichagtiveioneat iydiaided lscandes duthg arpe tcemfom imsitf oligoowgleotide
synth@xis @’@stbnﬁ’z‘bﬁ cbnAf on the %@oa@éﬁf{ﬁé @QhﬂﬁlMﬁtﬁﬁ rigRadayiiaicon

mteg{gltegfcgrcgﬁ %Vt Ps[ o uga&fiﬁecf %ngvegcl‘,%ﬁ@%t% ngnaIt (I:orr]rlfI rfc]amentalry metal
oxideswdiicomduétor EMOBhoepdsat ’éhebmfofrmagam 8, M hejedrodesrilhakize of each

electxg)ﬁg 3 gfpxﬁﬂitglzﬁa n"ﬁ%nf&eré)ﬁ RarfleteThE @[\/ft% %ﬂeﬁ Pd 3?(1%1‘[ technology

er oxi de are appr oxi rmt
creatg PO BB YL ang digitahlegio,am the chipén pjgFeignctions to be
impléngsmeddi mhe%mmd@ﬁh@ﬁhpéed&l’\gtam }ﬁﬂér%%fb @Elﬁrﬁkﬁh&ﬁe toSth@fnicroarray, data

wntnfxéirldqg\gdm Ct%l%ge micr axray an%;l%l E{g[grc}f (?p%irg?%%[?l %ﬁt}lcglfcopwgons at
each glgetrastsdy perforai mgltevbmnualeomdﬁesyethe@s rIdhakedesigatuities)a Serial Peripheral

Interf38Y (IPD) 1hfé?fa€é"t%)ﬁﬁﬁnﬁ@@ﬁfe%1 %@ﬂmx e BleBtribsl c%ﬁnefcﬂl)ﬁ rred to

Nl S partlcu ar assa
COmm@rﬂ?fg? TP&P‘?réHP At 565 8 2324 \?HPX oﬁé?%@éesazs Hacater i theerter of the chip
proviBingfacotabbfyl2, 3depais S@yths gdnetation of sligdni8estilediobes. Each electrode is

fabri%?éiil' Wiif aggﬁga Bf‘&fcﬂﬁgf cfie 8Hft &l p(g\?g%ﬁ%&’s‘é ?cﬁ]tr%ho%tﬁg 'e:f%ctrical
charagierigtigs 9é thegiretads. A4} ﬁeleﬁtr@,cbs an iﬂmhmsarqnmldmaihﬂaé essable so that
mquBfreafcﬁbﬁt@ﬂnb{ybé hﬁné‘cﬂ&\ﬁ(ﬁhéﬂchm@ﬁﬁl%ﬁé on in solution is

] t ti
o SR HB0! Skp ATy B PP BLp i FatnRlyten aR B anscrpts
genewetl HrodRRgnIEhs ol Eshemihyam:dh (Feedt)ibactetisihage laodbida germmb
#HNC M@féﬁgﬁﬁ“hg %W@dés%nl o " t?l g&&‘é@ diréetdd 1%'_1;1'-6 spélte%% conttdl th franseripts as

rea tron
well dypevagighy Qéf@eyeSWﬁ@ﬁ WesiK-542 lqﬁen& C@Etlmée%mbmmﬁ rregted against
set as a cat hode) haV| ng the enzyne conpl ex bound
thereto is as follows:12 + 2e 21 . Method of Reading a

M croarray having a Plurality of Electrodes In one
enbodi nent, the present invention provides a process
for reading the electrical current of any one of a
plurality of electrodes on a mcroarray of el ectrodes.
Specifically, the process of the present invention is
a process to read each eIectrode of a neasurenent set

-~ . 1 oy
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circuitry, digital to analog (and analog to digital

converters,) and analog circuitry. The m croarray
w@b@moeri3gont ai ns a m croarray having a pl ural P€YUS$006/037618

el ectrodes in circuit comunlécation with the contro

system and the integration circuit. The v0, V1, and V3

lines are switchably connectable to each el ectrode by

the control system However, other ways of switching,

Varﬁﬁi@ 1R nf%ﬂv%@ R@ﬂl%ﬁlﬁé’ Q§s‘ié?lll pﬁﬁ@ﬁfs@s \951}1559 d ﬁHﬁlge? of ﬁcﬁﬂﬂcseepmg

vvlthln

gengﬁh Mfﬂf ?PIFP@IHH%C Brobgsgerg dPﬁlﬁ@d@eﬁﬁ@@t@n@rﬁ%ofrth@ Phrgedaybda genome.
Thetmictdaeray Mag gésidried Withi relitates 3N ehch Prab WistrikR&] across the array to allow

oSS AR 118, 05 0PNl BT AN, o
targglandenasinery rendigated 2Atimes; (K W rsequeness htth h6 re@hcxitw i ons
r arfongh §}Jhﬂﬁb1§ th@n&ﬂ‘o&ﬁéy%urf@ée%’as% JLO?MIS%%& Bayer over each

t "t grou
oot phE mSputmobr i e deieiranint on ik REIAcgisG Bplecules within the
poretstrhastiy) hbaveliler elewnede siirfage Ollicipargudbamion Deyetl ontaiagitfree hydroxyl

I
L T S T ——
sel eF‘ieg eltippnicaaisd eloptagdes a"quﬁustpﬁleDhg@mqlwtldg 9@@3§M@@smﬂmsaed on the

micsriay U$ieg Mandatmﬁhdsphcﬂaﬁﬂ@ﬁ@ @h&ﬁﬂsﬁ?gﬁl eléﬁl%cﬂeotm'cblrg%{léﬁtlon of acid to
se

AR L R TR
deblpsking JopingddNAsyhthess thedriocking BYE @imethakyfrdtyl) grévphifithe
pho&ﬂ]ﬁraiﬁ@@@o%e% rf@c%e\%s 1 dﬁM@{&iEﬂM Jr{:&ijetcu@@ IQ&rodes only those

I Xe

A O N A A e
acidg(He g thao hesodueed bh&leceﬂ‘mt}bdfenﬁdaﬂ? edatisie Aascitiltéd ﬁ&ldoﬁ@e reagent was

intr u@&% 51&1?11%(%? td Péacg 1{hr}ﬁe ff)éé f&’cﬁ]%)ﬁﬁ cglggeﬁqgu h_wdwabsew sgeeds followed by

capR{ag aihilpn arhomd@méte@ o tsilablhmth@gma:tal phosphotous atotmaFhaprocess
conﬂlrﬁieﬂ%ﬂltdeﬁﬂ)técﬁ@ﬁ‘ of SRREANIR1BIR nfl 'a%Blrl]ﬂggl X E&% @sﬂg #i 1B synthesis

methSR itial Ol dhulies Stris AR P e s 6 Aocih ool ddertte
electre¢hegnicah sydhasstpromgssydteodrdacrayaian tigirowgpd 0x309%0 &hahol-
ethy'léiﬁ%@ﬁﬂn@ﬁ at\égl’@ ?&q Wur & I%ﬁ‘lt()(fg ﬁ&&oﬂg}ébﬁﬁ}@‘i fh&Q d cyanoethyl protecting

ectrodes not

growtawgg]pn W@F}FF& ip gthaepl gpd distilbed watgmat chi ng t he voI t age of
t h@of@@waekgreblﬁbdaﬁ@@@adlﬁe h&1 ﬂ&ﬁm%eﬁﬁerﬁjae@%ﬁfé%yelogenous

(K—ﬁ&Z o‘ijy L@S% ?%rjgfbogt g\ﬁftﬁ’lc ﬁ?(f)l bl? ]g%uﬁ%éfrgb %hgf\/[essageAmp aRNA

Kit. n@ﬁﬁm W@ﬁé@ﬂblmcmpmmdtusm@b@d’tw BBCYP (PérkingHitneryHostorf MiA) and biotin-
16-WBP BeticHs Denbsca! QMQnﬂHéﬁ‘l‘r' %‘entnﬁﬁ)g] Va DR !16(118 otf Eﬁ%(ed-m biotin-

Rl\%t ent oneter IS Ste usin re an %/
il GERsEap's HErrOrERT GHth LinsHR IS QRS &p>62 biotin-cRNA
comgley ibeckpramd sichi thaafinat echcbiytration of Qilkdcpﬁ contiSlasuE@IPR Would range

fronp E‘io %fOOtpM 1n%§ ﬁ%r?cﬂfat Fioh OrIRRRAX ' %.(tug rs?vg gg fr\lé%#@n a%m alX

Ing a COUﬂ

ag@rﬁntatlor} ORI EHR I Jﬁﬁeﬁrce@reepHde éOQmMIg()A@ 3O md/ Mafic) at 95 °C
for JaHHRE Tmrﬁa@nfeh@a@m S PRA Qﬂled Mh AR le{ﬂt%n%x SSPE,

O L) St by B AL s oo

SpermoDittAg ané Hempturedifeg 8 )minsteanted s oC. fThel bansie waw piacat brivfly on ice followed
by cl%thfh P& ;mi?f‘t)ﬁ% gﬁ%f 3 ?kﬁﬁut@g T%x@ ﬁ%lgidﬁz%ttmﬁ) ga‘hllple ;srglg‘%io 0. Was loaded into

IB%snstance

the WP@frrHﬁfbﬁ@lé@“O@fW%SWérf@ﬂ@@tf%d%bOIUéﬁb‘iie°(ény
nmeasurenents. hi the third step, the current is
nmeasured for each el ectrode of the neasurenent set of
el ectrodes current. A neasurenent el ectrode is
connected to the Vo line to connect the integration
circuit. The integration circuit has a reset switch
that is closed to discharge switching noise and to
di scharge an integration circuit capacitor connected
betmeen an |nput of the |ntegrat|on CIrCUIt and an.
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integration circuit is a part of the analog circuit.
Preferably, the entire analog circuit is shielded from
wo b@7aigsg al circuit. Preferably, the m croarrBgT/US2006/037618

chanber has el ectromagnetic ¥interference shiel ding.
Preferably, analog circuit routing is done in a way to
mnimze interaction with the digital circuit.

Preferably, the mcroarray chanber is shielded from

I| which will induce stay voltage signal that w ||

fovanghybeidizatien the agraan therhybridizaion, chamber was washed with 3X
SSIE OS5/ O UEear2. [Hatlg wheiinOdled ﬁal?d@ﬁfflﬂi(é )fh br1dlzat10n chamber

o] EHERRSA A B FO T b s o

addger fassh ﬁ%ﬂsb byifarGo thei chrmbecnd ais:ubﬂn%ffer Bl yiinutdd eWastings continued
witly Ol b. OtS%eT\ﬁéenLﬁ)aaﬁltd 29@?8?’? Wf‘_%rTv@eleﬁ ?b r@ﬁ?lﬂhg wag done using 3%

02t he se
caseéﬁ M@ﬂﬁ%@ )rg% EF?‘E?%XS‘%@E Jephing stepie the raisrogepe W@é mcubmed with
HRPHswemhedinrconiagae taatpedrRiHR Picche hﬁ&bﬁ/ﬂayt {TRe 628 comprised a

P“’@Jl B L PO B BuPoR i B R B 1 Bl RO e i TR
compgx W'ﬁlﬁ“@iaﬁé fﬁﬂnRﬁ@amhd?lmw hedTeoneketestegsvidindERP solution,

one@icloliter shae streptakadiAiHRP €0 BAAH 1R Wa@ﬁﬂutle@tot §U05 rmcrohters using
t he counkﬁr el ectrode voltag

{
2XERSIE RSB 9 S3SpBIe e aobig B Relutien PRpom e W25 degrees
Celgupb dhe zaseking tinkaphBraa ﬂl&bﬂ@ih’ddg@ﬁt—lﬁlﬁﬁ@-&ﬂréiﬂavdﬁlﬂﬁ@ HRP detection was
perf%ﬁﬁécﬁg% TWésda Ql% ﬁ‘a?@ﬁil g@ ﬁregéncg 6f I?ngr? %311 roaihdg The sqngeptration of

substrat es, ec rode" arrange

hydageq peroxide %6{5@#@5@@ %aw@mqrww a H} téhes dibitsd copfrgercial TMB

solusibe a'dlynnsﬂ fbd $igb 0ntal & AL Oth'@hﬁieV elfctt R OBISRGPRAD 2 Volts
he el ectrodes and t

(volo UL EE L bRl P ERCRAGHSHE! bGP rubmpissr Connid clooods
usedyinehig ﬁ&mﬁrynent wes braadist sstitamet grethe @kécttrsdeamw(bm prekiehaye to it.

1516 %Ié@ﬁ'@ohellﬁ'idﬁf E}Flﬁ‘ﬁl@énoﬁ 8endt @gx"i‘gsgglgfed\f@ He eh% expr%s.lsmn information

ICO ara

£t r.oXi %Eij
0 hfgjp ?JIP%‘B? a?F“QB i ‘E"Ffé defected: pr HsHRiCtoRITAY, At analyzed Figure 4
showed &plot ofttbe- S}ilhﬁ&i indpabidi ardiffsrefi ®aba@ashsabi &Eeeﬁﬁﬁ’cfﬂe rﬂﬂobes -at each -

concfeﬁfratﬁd?lefopg Hhal D §6 hﬁ]ﬁgée%roggse ke grgﬁabél %ﬁowg Elgaé ﬁas S e cunent

I.S. appr oxi
monﬁ?"@*"épéﬂ}%e%sqsﬁé th?é@@%ﬁﬂ@ﬁﬁm ofithertarget isdppeosrd.nat el y 2
mlliseconds. During the neasurenent time, voltage and
tinme are logged at a sanpling rate of approxi mately
one data pair every 10 to 100 m croseconds during the
nmeasurenent tinme. More preferably, the sanpling rate
is approximately 20 m croseconds, although other
sanpling rates could readily be chosen. The
measurenent tine needs to be of sufficient tinme to
al l ow proper linear regression of the resulting data.
Appar at usfor Reading a Mcroarray having a Plurality
of El ectrodes In another enbodi nent, the present
i nvention provides an apparatus for integrating
voltage to neasure current of electrodes on a
m croarray. Referring to Figure 3, the apparatus has
an electrical network having eight network termnals
(A, BB C D E F, G H. The network has (i) an
i ntegrating transi npedance anplifier having a negative
anp i nput connected to the network termnal (A, a
positive anmp input connected to the network term na
(B), and an anp output connected to the network
termnal (C), (ii) an operational anplifier having a
positive op anp i nput connected to the network
termnal (D), a negative op anp input connected to the
network termnal (B), and an op anp out put connected to
the network termnal (B), (iii) a programable gain
anplifier having gain GL and a PGA i nput connected to
the network termnal (C) and a PGA output connected to
the netmork tern1na| (FD (|v) a flrst resistor havi ng

o
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t he external power sources, and the voltage |ines
using analog circuitry and digital circuitry.

woe@iesaBs y, the power sources are supplied byPCHES2006/037618
conmput er control and data actuisition system which
preferably controls the electrical network, the
vol tage lines, the power sources, and circuit
comuni cation with the mcroarray of el ectrodes.

Vwﬁﬁ%%§£ﬂﬂh¥ the potentionmeter is adjustable using a
J sel ected fromthe group conS|st|(% of manual

adj bst mehPrasessdpireadisg Hiseiiing carientobeleqiardes aup aueiearey of electrodes
comifisig: comput er sof tware and a measurenent and feedback
anal og converter an

t _hav. N
andiibg 1ourG eI g B oRBRuRE s SRS s im o Bgraton circut 2
micspastay chafubérj mpluiaditinel] odtegedlines;t digitel vin¢uitngemd fanalog circuitry, wherein the

corﬁBpﬁy@iéhfrﬁ{eq}lﬁégQuQ@ c1trc911toa1§1 e hﬁ&oar?d’ﬁfh@ﬁlﬁgj a)fe ildirchi®t communication,

Xi ra |co arads. Prefe
P B age el hifaberiaRiein a kPO RS § PRSP henelzodes in cirouit
comshingitaiongvithithe catitod bydtengandsthp irgégestionl cyrchio,rwitsgein sheavoltage lines are
sw1pc%51’ﬂg%&%{ecg§l%lﬁg Eaczlbéﬁé’cﬁgwgle%g&r@s QR ray as the
ween |ned al um num
bl obks clmélﬁb@ég meawrdveent bpsatieg aplegsuraniant it of eretegirodes to
app@&ﬁﬂ@@f grourih) bathistes cdunimeleb@de xQYtaéehﬁ" AREKI A8 dounter electrode, and

M g e oM
commMght@ntw,lth the neesurerhod sl of theelatrbddsgde of t he
shi ? gg %bﬁ‘%‘aﬁé off BF @'Q:'h%lec{rti@e &@tﬂé %@ésu?édiéh%‘ bétr eétrodes current

ep ana o circult routin
f ‘f%’élec&néﬁdn%aé‘ﬁfﬁmﬁmee eﬁgp gtorthe %HFF@Y%@MEFF@F h%’é?& 4 wetéwatch closed
usu@@ﬂh& figsd ﬁtbllteﬁgetlme F(11$ paistip folPiedl eouidle yettli&lg @eﬁéﬂﬂ@hﬂ) @pening the reset

swigcgl?ctg %r%g ure, an(fl ref%rfl ﬁgags:e rtlescp%g%es cgg?lbes ut 8( %S\Hlftegxgtlon circuit for a
megsurament tmme abmsammmg aste, R3] 3 sipgrhesresat switiSB apd (W) switching the
mez?s‘hf‘é‘rﬁéhﬁaleéfcrodg%aékstoQﬂéjie@b'ﬂd"ﬁﬂﬁéé’ 1ifd o290 ohms. The

app atus. of claiml MF ﬁ% &%@ 2 roxi mtely 100

o) *ritaichlsste Ber 6f ath af e FleCtrgis 08 flip Reasurement set.

app2.oxi riktegirycetOfod Eadimgreiectricaibovpleat df eictrbiidsonexaivpdaeray of
ele% ?@ﬁﬁ‘l ]\f’\@fl Iiyarﬁljgt:\?ﬁtégéjlru%&togn{%%g g{lgarg%rr%ﬁ tﬂEgm?egratlon circuit

ectro
P@eq‘ﬁﬁbﬁ irdegzaipnrcaronih (o the 6ol setemept avi di n tagged HRP

was3,us edTHeQ)r@JeE%B rddffg el eﬂaﬁmgp&ﬁﬁeﬁmmeo&s&@ dn® HRkRSlay of

ele%c{&%l ?113: e ggglp&ae&%ld VP gg %ﬁt{%ﬁ{}%&%ﬂﬁd hergm a third voltage
hn(bﬁﬁmbkﬂpmmNQmanmmefhydvdyQQZK m croarray avail able

from Co nfﬂ%' &d P6r gé&ﬁﬁ’l% ?etc’ch‘Q} ciul}{léu 3 ctrgﬁl%mnrbﬁlm?oarray of

(The n1% rray 1s a um na s

eleggrozlgs am Wgﬁelélﬁh?)mgqgfartg@@alrplﬁt laas(gia\;mpwtmgﬁﬁ@smlpedance amplifier

vﬁsgﬁ)pdv&tvrelmspmrmd @pdstaajmﬁmhﬁelhwggmeéted foCIhéTpcbﬁtn&: mput

S€ ng con dﬂl ?@? ?gea %lec{}%%l c%rreﬁwsf etlec% n Uf am}c%l oarray of

of ol i gonudi e Arra ectroc en1c
clegiendes off claiwt4 WhQraml tb%pqient@mq‘tay slr@mt isaijustetl wsivg e adjnstingenethod to
maﬁ@ﬁﬁ rB&flelSidbiiRaPRIIBES bOdle @Rl RN g dalreGhéaédell R electrodes not

i vi dual™ el ectrodeS in the array to performin

hw@ﬁ&%ﬁ%?’ﬁﬁﬁﬁ@ﬁeotlde synt hesi s of custoni zed content

on @.he riterpadessafor rebimgEleetyichvbduitext ofi ebscaadesan d Iﬁlcaoarray of
cleHddbE QLA LRALEIN LY the TlAurdrerBR YT BELIAL M5 Wne with the

a conmer cl a sign comp enent ary me

sem conduct or (CM(ED process. The mcroarray has

12,544 el ectrodes. The size of each electrode is

approximately 44 mcroneters in dianmeter. The CMOS

integrated circuit technology creates active circuit

el ements and digital logic on the chip that allows

conpl ex functions to be inplenented. These include a

hi gh-speed digital interface to comrunicate to the

mcroarray, data witing and reading fromthe

n1croarray, and the settlng of approprlate electrlcm

o S o, S o g, o o,
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groups. The hydroxyl groups tethered the newy
synt hesi zed ol i gonucl eotide to the area above sel ected
w@bk@uiomuss coat ed el ectrodes. The custom ol i gonPCT/@81006/@37618
arrays were synthesized on t¥We mcroarray using
standard phosphoram dite chem stry and el ectrochem ca
generation of acid to renove. protecting groups on each
phosphoranidite noi ety. Such renoval is referred to as
bl ockj rin synt hesi s e b| ocki ng
Secorfﬁr%sﬁ &Wﬁ%wsﬁ%&@a ﬁO%rertefrétrﬁrlro\gDBﬁsr Iifloas P%%Hletﬂrr&i voltage

line.chi p surface was renoved by turning on sel ective

itffég?ﬂgeéjri)é)eg%%g E{&ﬁ&g e?elcﬁ'fc;af ﬁ&%@t ?ttelllé’c s ornoaur{ﬂcroarriaﬁ of
electmdé%eﬁré@rrb whereig C@Iquyatm&ﬁle chEyeod a@r&veaﬂeobyd@ wé»y linear regression of

the velt@ktrepoheindaind eaction. An activated nucl eotide
reagent..was i nt with t

t
[ oE oD T oo R b B of ool o mpea gt
electmalppoigaiaritiwhérein aestopexs dztbined) vdteegin the catrediis eqel tohegative of the

stop& B lipAla APPSR Ecﬂgr?lu@to?gﬂ iflbgaRLaesS cggrertbpued wi th

tection'o es ana a couplln

p. LE}%@OQGW af qlaimg}, f%dlegeyhﬁlﬁ adjustinganeted fog e(ﬂ%entlometer circuit
is sel@bfb@ a0 the gloud 2orfkktiBASEMmativRll adjEitRichessfee ass@hlbﬁﬁgi Bnd software

trode. After +4he electrochem cal thesi s. . .
scju B b8 Sppplesf ol B CRbSHITRE o BRREG Sy gaving a digial o
anal@@anﬁeeah@ﬁem@getmtamonsm for 1 hour to renove

beny Oy | The p°r9@3"é§ ¥ Fhim ?%efé‘[@@l@ %Ie@%bdeogeﬁflﬁﬁér{ba i95 B8 mately 10 to
and t er&vaashe in ethanol and distilled water.

600%%%%? ackground sanpl e was prepared from Human
Lelik em ‘Bhe pebresnoficldirel, odereinite ptoghiamealalt fixbd neljagpof the at least one

' . T l'izing Ambion's
Coun%éssa eﬁ%&ﬂ“@%ﬂb@q%"%‘% doubl e i ncorporated
usl’zhg bFstnrecess af aim | péhetaimtheisieady st@e perded is ppyrogineptely 4 to 60
secofisot i n- 16- UTP ( Roche Di aghosti cs, Nhnnhe|n1 Ger many) .

Varyi ng.,concentr 0 f spjked-i tlncRNA .CO

e hsc THESGa: b LR sk Sepac BBt BB to 20
picofatdds.of K-562 bi oti n-cRNA conpl ex -background-such t hat

final f

wonl a1 RGeS ot I, AN PR irld B A0 BlaRly 05 1o 5
millisgeandsi ot j n- cRNA mi xt ures were fragmented in a | X

f r Bgentigtprocesseff didiinol) wiktdiniie Sarhpliricateds 8pprotifhately d¥ata pair

ewﬁ£$6#$ﬁ% ggmﬁﬁm£@C¥m) at 95 C for 20 minutes. The

Jrent e sanpl e was added to a hybridi zation
S 01 ti ohn gEpdraSHer inteeD8 e Frkegs-t0 Dieange AITEDDACleGBHsbn 2

,nmerg?% Bhfifisin®- 05% SDS, 100 ng/ul sonicated Sal non Sperm
a
was’ pl

n nat red f r 3 mnutes at 95 0C. The sa
ARy oty g ot o SHa ey e iR S e Bty D B Fs G
H) catprissy®d00 g's for 3 minutes. The hybridi zation sanpl e
sol uti
rybr | o DB AR hiedhil® Al PRLeBIATRAS fnput connectod
to 2 HEV | teraRA §Ah RRORIES AP dPUL, e g e APatpR irye and an opamp output

conm{RUBE it Al STV, e W baGubichiechl S3Bom @1 AeMenal (),
ween acC wa starte W
e e oA A st Epesttierppp o fomfeled f a network

termima@)ng the chanber with a wash buffer using another

I ett h
Enﬁ i ncﬂgg%f@%’*f“%? ) sobSpHRT ol i 0 B B8 G RGomccted 1o
the njv KPind g PSRRI ia Lipaepesk teroing 1D

Tmeen 20 Bl ocki ng was done using 3% casein in 2xPBST
for 30 mnutes. After the washing steps, the

m croarray was incubated with HRP-streptavidin
conjugate to attach the HRP to the mcroarray. The
conjugate conprised a proprietary polyner of nultiple
HRP units conjugated to streptavidin. The
streptavi di n-HRP conpl ex was purchased from Research
Di agnostics, Inc. To make the streptavidin-HRP
solutlon ~one nrcrollter of the streptavrdrn HRP 80

o s a P -, NN 2N N
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conmuni cation with the control system and the
integration circuit, wherein the voltage lines are
waeorokEBs y connectabl e to each el ectrode by tP€T/US2006/037618

control system (b) initializ¥ng neasurenent by setting

a nmeasurenent set of the el ectrodes to approxi mately

ground, setting a counter electrode voltage of at

| east one counter el ectrode, and pausing for a steady

state erl wherein the at | east e counter

el ectr gﬂ’é wStirpsigipr ﬁ}aéim&&ﬁ%ﬂ F?ﬁ%ﬁﬁw?q%leftﬁégetween the network
terrmmlaﬁln)ﬂm{ﬁ)) set of the electrodes; (c) neasuring

current j%?gecgl‘?ﬂém gﬁglvr gjdﬁlo% 11651 %roﬁﬁg‘ac%d L eﬁfthe network

el ectr des cur connec Teasur ement
teﬂm@ﬂé&)ﬁ@@émvﬁdthe integration ci rcwt haV| ng a reset

swi tch (¢12 @%@ﬁm’d&nﬂﬁr Thvenglinovin ryMtARE R, 4 ent{o'nie}er output connected
to th lgeiﬁ%) i elinﬂléaligg 8{1(? gé\t]%l?t%%eﬁ%t %@é‘%}g@&%{@b%é tb getwork terminals

(F) and(@age response fromthe output of the int egrat| on

cireui tfipy ca@aﬂﬁ‘?%f‘m W‘pﬁdl ceaél &ﬁ?&@dw e ng@n?]twork terminals

(i véhcl osl.hg't reset 's
(A) ad 5 PRI saieeet Y elecomnegied leftwe thereark isrmiagls (41 et (C);
an®) ( d)a pladatityl Atvohgpes Ungsent of each of the el ectrodes

Of of e JEAFHAITENL S6hyclscullle REgCeSS for reading

ctrical curren ectT5des on a m croarray_ of
el @kt r ddespter eprifakpud dae pasuisitionfsystsm hawing gy énfui Hee connected to

the n@%ﬂ@féﬁ&nﬁi@{) Fh& HP@FduR¥otnthubR8tid RS ’E}ﬁtlht‘égraﬁbl'i Giwdifit, and
t ration circuit to the co

ect i nt Leﬁ
@n aPR??fémﬁfcg&%tg%rafﬁ’%%vqlfé&m%eaéll@WP@éﬁf elegirpdas on
micrcoﬂnae Ioé clainp tie s/hereiratherpluraddy ofwoliagesdines tompiése aoheasiu@iment line, a
é a@mﬁe&g %/&%Iﬁn%ge line is settable to ground,
ereérn

tage line is settable to a
pridgr ankhstspparaiug &; mﬁegr@ﬁ%volmge tpHeegsHIs CaEgntias eleciedss 9y a
mlcnedneytof tiaith 16 WheRH the ¥ olelg8€ tiried ARsSsv fthablic6ie3tabRYto @lectrodes on a
micr ect gdes of claim Iwherein the integration circuit
%yg é%f‘ ‘ating transi npedance anplifier having a
pold. t i v“%hel apparatus fd istegrotimgvdliapetoanesiecuitentod eteetroded on a
micrddraly € AR 1§ %@reﬁﬂ%ﬁl n'i’eas&@ﬁ lertﬁ’é:ﬁ§a°Sufe‘ﬂ{enf BRI IEgm%ected between

el ectri cal current of "el ectro on a_mcroarray o ,
netwellk RN 64) $1d LIS PP EToHet ey Hes fepRected 1o a plurality of
electidescniit being neediuied, afd ticogntamnelatiiods lindg comiidend tb @t least one counter
Lntain approximately identical voltage of electrodes
V|ng current neasured and el ectrodes not having

Wk entThesnparatag fordgntegrdngradiess to heasuteaatieriepl electrodes on a

rmcr@ne fof bieah 16 WheRD] the bnébafbe Qﬂ@&a@ﬁo@eﬁbﬁxfc@ﬁ%@ﬁde Qffirst source of

U6 ot A0 P SOUORR Rl to pover th

operdtioes engphifiey talthlagmukaemef patedtidl he powrdrtthamtdgheing oransismpedance

R AR s T L e
sourcg|oé pptepigpd §0 B?W%It]ﬂﬁl@FQSéWﬂ of electrodes of claimi1
V\hﬁr el Mhzappath@b Ecﬁ%ttaél@t&f:d’lﬁgé tdlﬁez@ﬁl%"buﬁjeﬁtcdfrewaﬁodle‘é ona

t
i B S5} O el GBS BRIl e
circugtyeandrdigited cioowitay.mi cr oarray of el ectrodes of claim?7

V"h}?’ el N aﬂ)é}%s bBc1BiR] ?6 r\‘ﬂﬁfére nﬁjo%ieﬁﬁ?rﬁ@telcﬁ LERSGbleSsing a method

to negative, of thé slape

selected i %%Iilfh&rgr qQasigiing H &nauHgl e&wa&meélﬁ betp ercqﬁfqm%e.geefl%ffware
9. The process of claim1, wherein the adjusting
nmet hod for the potentioneter circuit is selected from
the group consisting of manual adjustnent before
assenbl i ng and software adjustnment using conputer
software and a neasurenent and feedback circuit having
a digital to anal og converter and an anal og to digital
converter. 10. The process of claim1l, wherein the
el ectrode settling period is approximtely 10 to 600
n1croseconds 11 The process of cIa|n11 mhereln the

o Y L N Y " o, oy o o o

elec



(i) an integrating transi npedance anplifier having a
negati ve anp input connected to a network term na

W@ 2)o7/0811posSi ti ve anp i nput, a negative opanp i PQLUS20861087618
an opanp out put connected to2la network term nal (B)
and an anp out put connected to a network termnal (O,
(ii) an operational anplifier having a positive opanp
i nput connected to a network termnal (D), , (iii) a

R ST ETERR AT D00, 9905 102,008, v o
analagpopudrter emhacinatbgtto digiel cvavewark terminal (H), (iv) a
figst ' i . o5
133 rl%'ag 85uf Gi’tﬁi%l i‘é}%{éfééﬁ%?l)gg%%e%x’oﬁgggg%ﬁﬁstable toa

bet ween t he net wor erm na
voltage elapgroxaaptelydk0Ohig- helitnown resi st ance R2 connect ed

bez4ne e Mheh@paetuwof Kaiel 6iwhateid O) isapprodingitslg 10 pidofarads.

p ntiQnet er having. k resistance R3, .a .
potent i Diverer Q8o il Uf Whet ks s PR alS AR pe s i
apprxiEnatelynid Opphims naridovherein Rs ipappeoxtoatelyd0@d0bbmaeen t he
network termnals (F) and (G, (vii) a capacitor of
known capacitance C connected between the network
termnals (A and (O, and (viii) a reset switch
connected between the network termnals (A and (O);
(b) a plurality of voltages lines; (c) one or nore
external power sources, ; and (d) a conputer contro
and data acquisition system having an input |ine
connected to the network termnal (H) and in circuit
communi cation with the integration circuit. 17. The
apparatus for integrating voltage to measure current
of electrodes on a mcroarray of claim 16 wherein the
plurality of voltages |lines conprise a neasurenent
line, a ground line, and a counter electrode |ine. 18.
The apparatus for integrating voltage to neasure
current of electrodes on a mcroarray of claim16
wherein the voltages lines are swtchably connectable
to electrodes on a mcroarray of electrodes. 19. The
apparatus for .integrating voltage to neasure current
of electrodes on a mcroarray of claim 16 wherein
during nmeasurenment the neasurenent line is connected
bet ween network termnal (A) and a neasurenent
el ectrode, the ground Iine is connected to a plurality
of el ectrodes not being nmeasured, and the counter
electrode line is connected to at | east one counter
el ectrode. 20. The apparatus for integrating voltage
to nmeasure current of electrodes on a mcroarray of
claim16 wherein the one or nore external power
sources provide a first source of potential across the
network termnals (F) and (G, a second source of
potential to power the operational anplifier, a third
source of potential to power the integrating
transi npedance anplifier, a fourth source of potentia
to power the programable gain anplifier, and a fifth
source of potential to power the reset switch. 2 1.
The apparatus for integrating voltage to neasure
current of electrodes on a microarray of claim 16
wherein the external power sources, and the voltage
lines use analog circuitry and digital circuitry. 22.
The apparatus of claim 16, wherein the potentioneter
is adjustable using a nethod sel ected fromthe group
consi sting of manual adjustnent before assenbling and
sof t war eadj ust nent usi ng conputer software and a
measur enent and feedback circuit having a digital to
anal og converter and an analog to digital converter.
23. The apparatus of claim 16, wherein the counter
el ectrode line is adjustable to a vol tage of
approximately 0.02 to 0.5 volts. 24. The apparatus of
claim 16, wherein Cl is approximately 10 pi cof ar ads.
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