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[0004] Because immune responses to biologic therapeutic agents may have clinical
consequences, immunogenicity assay development and validation is of great importance in

the field of biologic therapeutic agents.

Summary of the Invention

[0005] The invention provides methods and compositions for identifying, monitoring,

and/or evaluating an immune response to a therapeutic agent, e.g., a therapeutic protein, e.g.,
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bi ndi ng anti body is | abeled wwth an enzyne, a
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[0018] Figure 1 illustrates the interference of free natalizumab in an immunoassay.

[0019] Figure 2 illustrates the interference of free natalizumab in a blocking assay.
[0020] Figure 3 shows a probability of a clinically significant immune response as a

function of time after an initial administration of natalizumab.
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[0029] As used herein, a “clinically significant threshold” for an antibody response to

a therapeutic protein is at least 2 standard deviations above a control reference level. In one



mul tiple sclerosis and other inflammatory conditions
or di seases that can be treated with natalizumab.
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[0032] In one aspect of the invention, a subject is identified as a positive (i.e., as

having a clinically significant immune response to a therapeutic protein) only if one or more
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the rovaelof @insihisabiion tigf dtﬁblt&’fﬂm&ml trb&tﬁienﬁ@%ltthé hu@Bél dFdoses that are
cation of a therapy._The selection of a reginen
admmﬁ%yec{)

neheibe wapklorombinga Ybdet hrrding ann@@@sétr@atmen@wh one or
more aqeﬁﬁ)nglrtf‘élﬂﬁ&ﬁ% V\é}%gﬁe?% @RcSHrinkE § TR qtblncﬁﬁggﬁtﬁf%td&/ Watment,

herapi es Wt
whether to use a different VLA-4 binding antibody, and/or whether to use a combination of

VLA-4 binding antibodies, etc. In one embodiment, the invention may involve determining



or nore pharmaceutical agents or therapies, and any
ot her aspects of treatnent decision nmaking that are
wais@d/ 161 hose of skill in the nedical and thePeEpEsione012493

arts. A therapeutic reginen_al so may include the use

of therapies such as procedldres or devices that are

adm ni stered to or used on a subject for the

prevent i on or .treatnment of a disease or djsorder.
Whethgsaa ¢ 8 shegapeptie pligiadiivedo grideddhiading antibadygh g gthether to use
betalrié&jf&&ged to be limting, include the use of nedical

evices or surgery. Accordingly, determ ning or

a[0085] Agpeats\deh&lnbemmnrlglaw]ﬁ)ldetwyng hel/apaohiteringegiimeune
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being @itdids) eatd ¢HreditaBMyih aWIeA Hedindifg htdRi(e.pY a@liMniald. A
bi ndi ng anti body treatnent, whether to use a different
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antlboﬁﬁ‘g@% NAlthy fb) Vkénuédiepdh negc}ﬂgﬁlk %{égﬂgﬁﬁt m%& Gavoldk e&fﬁﬁmstering

nrent i nvention may
a VLAdébmdmgwam@mﬂprmrantemméﬁl peridd&lfamm.l(tei &, talcomitslai imemago

a VL i ndi n ti body whet her to use beta
symptpe 6 FogR U orsaoaibh HEns fdims BRrs) B sontrast, a
r a
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admm;sartatl@rﬁtv)nth A4 |bngiln;g am@Odus mheﬂn Beahsary fe. s uloj tesat symaptoms of an

A bj b
inflamngpgty R SRS vaRR P TG aEDY R CodpmbOaie A pebient i
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one dose of a VLA-4 bi ndhﬁg anti body

therapeiaticaY L Acfvaipyling antbedyeler thedirstyéme ha’flllémtundﬁaﬁood Sy deaspgf
ordlnaﬁasp kl@’ﬁ%ﬁqe%hqﬂéteadsugl&gfxﬂhgg %Ym?ﬂ%&g ﬁhewe’%\nﬁe @egjcrgagments with

therapjea ok pﬂicedlh&t inl cOndb@nation (with mﬂ;armree’ﬁtr@ cfeaitmﬁaw&k‘i layv Iwh 14h

. .a VLA-4 hi antlbody , i,zumg sed
bmdmﬁémlé"@wy ﬁt 5}9&1% t?fiev(h@t RGO A %/@‘P\%%V‘?&Hﬂﬁl Aled1ok ﬂrrw@d to
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goat, dOﬁf ¢&rmd¢n§r@r dhgeasduprancobjdet | on during the tine

period). In contrast, a repeated treatnent may involve
Identifiyepesilimonitoring an S@nohe respahsgent (e.g., a period of

adm ni stration) with a VLA-4 binding anti body when

NEBOBGISHY dhe(a8pedt, thé Myt inSyINeY 1a6Hti fHinoamd/of in GFHS bl immune
di sease when they worsen or "flare up™). In one

respongeinglV ként bméhrrga%qﬂévﬂ@y insa subjest. dby et ko diments.gbs ng a
et S0E A0 531 T YOS 00 ML PR SR A o

the sultjeetepreferably bloolgfou ﬂ@mrsﬂenmﬂohndﬂ%d&ﬁhbddlm tatrisdng tostke | |

admini; %E%Fggggipfngat a.. gg)jo\%:({‘?sg@/e de}lleﬁe?n‘under go or have

[0037] In one aspect of the invention, a qualitative assay is performed on a biological

sample obtained from a subject, and the presence of an immune response is identified if the
biological sample contains antibodies against the VL.A-4 binding antibody in an amount

greater than a threshold amount. In one embodiment, a threshold amount is an amount above



t herapi es or procedures in conbination with or
separate fromtreatnent with a VLA-4 binding anti body.

w0 pooshanebr be appreci ated that aspects of the POWESI0ON2493
are not limted to human sulj ects. Accordingly, a
subj ect may be a non-hunan'ﬁ*inate, cow, horse, pig,
sheep, goat, dog, cat, rodent, or other non-human
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erformed b [ bi ol..ogi cal npl e,.obf ai ned .
dosagf P e b od LA Y DPEPA B Oy Soaua g medied o Ufraine
wheth8f othQANERR I BadhRErd HBthe Bhticht SRoulldBe AfdtHed ! B/RErmine
VLA- 4 bi'ndi n? antibody as described herein. [0037] In
whethene fiathee atsay fortan dmnmine mesponse shoglddeipetformed, gt fndetdrmine
erfornmed..on a_bi.ol ogical .sapnpl e obtai.n fr a .
whett GRS R of iR iR DAt QAL BT e subject, etc
A clinicA@8Rtélbvef ihinuhd fespbitk agiydR) eva R @ld@nYidh Gige or more other
ant | bodi es agai nst the VLA-4_ binding antibody in an

factorgnt sheuld be apeiecipted thad therideatifispion ot plinically rgleyant immune
resporgsg%lggném @2‘53; &1 ngﬁg Al 52 itbg' %cgncg AL BlecAD ﬁi\ég'cm?;o‘fh

esponse I's I dentl eing clinic
treatnieat ®gandn. €. 9., the threshold level is determ ned as

- H58h S naleraamret oF P s paon d Ga B o558 By bp performed on o
bioloé&@ﬂ s&dpeo \%'Qﬁﬁifif e BMtRine6t arﬁfﬂ)@?ieg (e, BahipdBditn \a}ﬁa/.{?SA,t a

eterni ne whether the dosage of the admi nisteéred
VLA-ibielimgyargitoidip tivy wak edinthisteredtala futdert. Quanlétaraesats also may be

ther ot her. physi ol ogi cal parangters of.the .patd ent
anaty 8T EeEE ol Bt BrBP e AL e erepp Ty iR destold
level.@assay for an i mmune response shoul d be perfornmed, or
to determ ne whether any alternative or additional =
s{Q039] Arsondingse thaiapntion, ap BRIUEY raspeSe gEalnHa Ghpjblipding
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sampl&lb _Oblt!aﬂlelli l@t @i}ﬁiﬁlfeﬁac tialegadidth&bmtthe sutdent The ﬂmﬂuipia-agﬂ‘esment strategy
clinically rel evant, i mune response does .not., :

permify @epiforinge @ B ephBimHURETRADSH B YIRS il ijhogy ad may

allowg d 2R¥e@ic Vi &4 Hﬁgfn&raﬁﬂbWeg{n%]be|iﬁ‘di@ﬂﬁ%l£5¢fail@1%ﬁ%& the

e’ I nvention, uantitatrve assay may _
subjegitsrthemapadicareeds. Hionlesgnple) 2 sampe say begbiaimdd fpom aesubject, tested

t of antj hodi . G, th i body titer) .
for R Sepofpeaod B V- §idlia 0fhoRf IiaP Bfucth ffmpipred fythe
subjedtOarfl 4tRkEsid, suBdadifeht Gk VRotHRS rhle Maybertyailkal from the subject

analyzed to determ ne whether an inmmune response is .
and sigloyly tested. i Pietectianandicgniimatipntof thy preseace of eantibofppspense in a

subj eécsfﬂ_%%l%hleggnlvhlgﬁilﬁ]lg %y isQé{t%ﬂ{iglod’éterﬁﬁhaiti%Hy Arbferditinda AHE {fiGials

permits monitoring of an immune response to a therapeutic VLA-4 binding antibody

treatment. The detection and monitoring of an immune response to an administered VLA-4
binding antibody also allows adjustment in the overall treatment of the subject, for example
by adjusting (e.g., modifying or suspending) the VLA-4 binding antibody treatment and/or by
adjusting additional therapies (e.g., therapies that modulate the immune response of the

subject).



anti body (e.g., natalizumab) nmay be assessed in a
subj ect over tinme by perform ng assays on sanpl es
wobiaiteme2 at di fferent tinme points fromthe suP{BUS$2006/012493

The mul ti pl e-assessnent strategy permts nonitoring of

a subject's imune responsé fo the VLA-4 binding

anti body and nmay all ow the therapeutic VLA-4 binding

ant i bodK r?gi,rren tg_ be indjvidually tajlored to thg

s9ABL The selertion 98 ativstmsabeksa thempewicasgmen may bepased pag
deter i S A B, B ot R e 105 VIt TR atibody n a
least ted iiclogitarseshples obtaned b fidferent dins ditonna swjentdvho has been

. subsequent tine, anqgther_sanple . be. obt ai ned.f.r
adminf§igog g Bkt BHRAE FHHOdT1 J¢ BUPERinaton Gt TIrehs gunicall
signifie &R imbiTRkir&pode tb 1R PLASLHRAINR an@Bo@ b aiilcaiECHRORARIng,

_in a subject's sanples over tinme by sequential
contingimgeadiisitng ongopningadmisistetiomels sieaidici pthagnacshiicab egent aad/or

ni,t oring of .an i e.response.tq a.therapeut | ..

therapYity S5biee oo IR e el E3F RRaRtble- ThEocp Rt o B glmically

signifidBitiiin@fiind gespbns¥tolaWLAS! BifGIAS AREbIIY iR At REItWD DidsEeal samples
VLA-4 binding antibody al so allows adjustnent in_ the

obtaingd &g 4 sybjechmnyibe th basireos glringithe dese of e phpneacsytical agent that
) e | ST . t .
s SR 0% Sy of AL o Ol ORI Bl M Ve

changedith intlodahdditiersh phamatentgal ageh@roa theegpi¢shatto dowkt] catraise the dose
the i ne response of the subject).]0040]..The .

of a curghngy FRBHFTe ARG R FraRsf Epr elgp _ fﬂ@ﬂll&@%twfﬁaymmune

resporlR€ tPAVE A iRl AL LRIUBUP & & Wbk nPySlbgisE Alifiafing or continuing a
significant imune response’to a VLA-4 binding .

treatmant Witlo ey ifnmuaesupprestive perinheiutigilagents etop liesorobemberbighents, an

initial ?m%l}ﬁfu '? éfg@%e%h%ﬁ}_e%élg&ﬁag P%&H?ﬁ,ﬁ%@%%nﬂ%g%%?ﬁan initial immune

respor3€ t®s WML ibied ardibouPjies bingledidlbgical sapiptd @thihé A6k a subject

I mune response_to the VLA-4 binding anti bOdi/ may
who hpgpbgeadreatediysith 2 YiliA-4 bindéns avibedn uFﬂgQWlaa jlestelaggon apd

oamin 300 02 AU} SLERLL P, ERBELLI G BHGRE mune
resporde e VEi Aok bikding axtibogy & odder reegubdeqadiit bivlodical samples
.clinically signifjicant inmune response to a. VLA-4 i
obtaingd frgnhige sRRIPYIERY berme G P%lf@iagqaa@iferafr%%%lﬁl-gﬂ%%therapeuﬂc
regim@Pt @i ned froma subject may be the basis for altering
the dose of a pharmaceutical agent that is
atfdi] $hedetdrminatidneofsudljneeily afgnpfaoant imfmeneacigspagse to a VLA-4

. .. ther. utic reqi men. . The.treat ment. be changed.. .
bindig R oo ST DIt CETR g g BFR A AL G Stent time
points@an be cbRPBled 8 evahASot MBastifSBe Ohsed, PRbESNdH, Yr regression of an
] adm ni stered agent or therapy. For exanple, the .
immupejeeapqree énthiegrbiset tathe Yhdrkbindingsngbodyotharapy.AOmset of an immune

bl i : : midiati
o 0430, SRR B SHELSH LY RUBRSL LA b Bl v
of at lgRasneagibbiy tat Bpdnto a ¥LA-4 bihdadgnantidody dndeidybe a@Bompanied by
initial therapeutic.r geren may be sel e&téed based on .
the ong¢iof gat eF WPFFaEhYGW_IQﬁmiﬁ_ PR PLYYMRIRTRE e SpYREe Pregression of
. — I rl .

an lm%{gﬁeafbﬁ%d&fg 'r;cf‘o%]ﬂ% SE??@A 4 Bindli AU RibBAP 1HAY b 2hari &I by a
further increase in the level of the at least one antibody that binds to the therapeutic VLA-4

binding antibody. However, the progression of an immune response may involve an increase

in the level(s) of at least one additional antibody, and/or a decrease in the level of at least one



who has been treated with a VLA-4 binding anti body.
Foll ow ng the selection and adm nistration of a
w@edloeaome2 t her apeutic regi men, a subsequent PCT/US2006/012493
determ nation of an inmune response to a VLA-4 binding
anti body in one or nore suﬁ@équent bi ol ogi cal sanpl es
obt ai ned fromthe subject my be nmade and may provide
a bhasj s for. adjusting the therapeutic reginmen. [0041]
of the bR FHIRGIEASSR Wb Th ENSeHAE FYSNG FRSPORSENEOF PHATRAC, an
« a,e A - i i I i t
it e FOpp e T SRSy FINPRSK ol A9 PR response
progreg$efsf e @radotiimant putibridsesaaay dyatohdnpaigd to dg@ walibmalties. Progression
fap fEASUr € t he %nset bFro ressigﬁ; or regnesiion of an
of an HRFCTROUELASR MK PP AECCTBIC OVt AP TP RE SR - hthideTsgse:

decrea88)ldr RAANTi ¢8R POBone @ 9fre BF thd AnitiATPHIRIoI IR BRMgELoPsymptoms or
VLA-4 binding antibody in a subject may be
the ongd off gBe e mpwechdditionakplyaivtagicad oldngey ondynytiome aBegresséon of an

i R0 L 4 05 R LA L BFSALOY v ifccrions
by a dpdrysse dh (@i lewll(sh bBaI@as nidre aitiBidd¥Bhdtbidd ¥ theHeRPeutic VLA-4

.o Progrggfion of an inmune response tq a therapeutic,
bindingjaptipody; niegerariomhelap ImmunsaesRasealsempy bg apgpmpanied by a

. . ¢ | .
decreagtbt Qatan s RRDFcl Sy bENipt e Mov@ley A0uRBGappyeciated
that orsat, phrgusssiokipawi@rregretstorpoicyriamsine rre@bnsﬁ’toiarthuﬁﬁeutichLA-4

. ..response may involve an jncrease in the |evel (s) of at
binding G P0 o B P APl O Rrrdbat (hs dgEe Rblscbaes i
antibolij®&veRVel of at |east oneof the antibodies that

increased with the onset of the inmune response. For
el09dR) Brogeassipniand edgréssionof a chgigalitssignifigatdémmune response to a

edon nant an | gM onse, .As tfhe i mmune, response .
vLA-B AR ARR0Y w0 s RERE o B ol BetoR SR Fdnstivel.
of the legyM éftanl @Ebady thaokineésa VPACY bﬁﬁﬁiﬁti‘%dﬁﬁl 4 SOBRE's samples over

response al so nay be acconpani e ressi on

b
time. Fer grampli, 1 BLPERORY. @ @ovbauucallyrsigrefinon lsael aip apHibeshe that
specifiggﬁllrl]}gtﬂﬁlas 1tAg difih ?A‘uﬁ?ﬁ% gt 1o %E%?%Iglgtniglra first sample

ons or the ons 0 ne or nore a
from apfupRicodmigi daticatlyaimeSicant thesshpldafantiRelicsethai spacifitalyrbind a
' ne re nse in a subject to.a therapeutic VLA-4
VLA-4 PiRgihieqniRb S dtcmaiie o b Rieseit i f 5e5anf) T SieRIeEhSERls from
N . 8 i . . o} _
e, Sy SRS PHRLS gL 0L BRI oy
in the gifbject Proguession of po framuat sopersy the VAded patingahttbpdsp in a subject

decr e of certain i ol ogj cal changes or s oNs.
ey o B GRE e SHb BN LOFL o RSB s
VLA-PbR@ingsmtibody mdeosnd @g;u_ss‘egh&n S%P_Erﬁélﬂ'@éﬁﬁj eEDRARA to the

to a therapeutic VLA-4 binding antibody may be )
level prgsent indhg initiad prpteions semplediom thersabjeeth R agetssion g pie immune

i R . [ e 0 n

esporSLANGOE LA ENS) B A0AT R OUESRLON A v o
an antibodythet dpediflonligbings antli bddyndiny agtbody ah b gedd@d ioh Sitead et

by the |ncrease or decrease, respectively,
sample f\gom a sule ect comparec[ to tﬁe Eevel present 1npt%e Emtlal 0){‘ previous sample from the

subject.
[0043] In one aspect of the invention, an immune response may be categorized as
either positive or negative based on whether a level of antibodies against a therapeutic VLA-4

binding antibody is above a predetermined clinically significant threshold. In some



of the level of an antibody that binds a VLA-4 binding
anti body in a subject's sanples over tine. For

wex@apbd®e2 i f no anti body, or a subclinically PCT/US2006/012493
significant |level of an antj.body, that specifically
bi nds a VLA-4 binding antiBody is determ ned to be
present in a first sanple froma subject and a

| inical signifjicant t hol d of apti bodi es that
embOCﬁglseﬁSf aela%acyﬂsb?lﬁlalﬁamvmegﬁog Iaaax & guore than 2,3, 4,5,
or 6) SERISIIHRRE chOatR e RHESANLvel B &nﬁﬁ& ﬂw‘%F me ?&ﬂﬂgﬁ%-irg?mne

sanple fromthe subject, It may I'n |cate the on
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ecifically binds a VLA-4 bi ndi ng ‘ant i body in a
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resence of a | ower_I|level of an antibody that
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referre?lecs Q@lqblrp{ s ‘Gid gﬁ%u qmluﬁﬁsrgﬁlbﬁc{s iR Wh?chsﬁ‘m&hﬁg Ectmﬁ&aa{rﬁ & dr%elow

l'eve sent’ in t tial or prevrous sa
chmca‘ilwcsmmﬂi@nsﬂin%hold ley09&3., 4 subpave 1mwh1eh1ann)tﬁochdf$eto a VLA-4 binding

el R 0 RS0l LR CEGie s
(e.g., Rlundduthag #sman@iubjéctp A B&LAR %&Eg%Vﬂe&xﬁd% Reieffas “transient

anti'body is above a priedeterm ned I ni cal
positivg® glitﬂhﬁde@ avhjeeth iewhish dinding mmmmdqﬁmcbaboae a threshold level
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antlboaies)waa ¥oed fmﬂdmgedntlfbf)djﬂ hiediongetagitd ¥ 4 JubbRASHY t@He pdlint separated
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persﬁ&ﬁ%loﬁﬁbé’ i ERALSsub %&%?s i %18?61§dﬁg %gmalag ¥ défégﬂeﬁ %g‘ve

n certaln enbbdrments ects are di seased
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di sease, or. heunpt arthritis). In qgne . )
more (P B RHPREERGY AELHOR dhieayad me ety ableig of iy Hhich
antibo&e§ tHT& VILA-% ORI i3 the%etetcféﬁ at Q'b@@%ﬁ{rgtlérﬁdﬁeit léa§t about
500ng g a to about 5 mcrograns/m serum [O In one

diverdhree, foub ﬁ@@tssx, \m@nm\r@rb bmhogwﬁhsmnpheep ingd from the

st R 0B S0 OSP T R8  06D B5 B s,

threshsldfigtervatlistad 1dasy oGt BR meﬂ;at)l 5,'60, TMSOLUAE o ﬁid)‘?da 88)lsS Phaflents
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TPy,

who arg;“ peissteah RPSIYE dBdbhaye|adow of efiacagy from V-4 antihady
while ?Wﬂsf%ﬁg%&ﬁﬂ}e p@ﬂéﬂtﬁﬁa% ek}?ﬁ gffqu??féts{ é)cfjé/ & glapa{ {eg)é)ara:ry o

concen I on o eas
diminutivnan bifedacgi cal sanple (e.g., serun) obtained from t he

suhj. ec A, second .ca ory, refer edto erein as |,
--@?%_ﬁs\[témul?)gg Fppggater taals%atyaﬁpéle%n% SERIMEH: transient
positix,féi.e \?g%drkﬁlth@ﬁéﬂeVmﬁi B&otets HRLSELERHSARRYE FoditfeBRINAMH response

develops and persists for a specified number of time points, e.g., at least two time points.

[0046] In one embodiment, a therapy may be changed based on a determination of a -

single positive result. In another embodiment, a therapy may be changed based upon a



only a limted nunber of tines, e.g., at one, two,

three, four , five points intinme (e.g., antibodies to
w@ 20k MeDhi ndi ng anti body are not detected at BCT/US2006/012493

subsequent tinme point sepaQ%ted by at | east 30 days

fromthe last tinme point) third category, referred

to herein as "persistent positive" includes subjects

i.n which binding activities, are detected above a

determinatéasHbpiR subiest i tpmeiset RasH eybisainda ryebanoﬁheﬁéglbOémgent a
g8 BB sl on { Al SRR B AR pice
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reSPmﬁﬁtlents have full efficacy restored after only a
eff.i -
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has a below-threshold level of immune response. A lack of efficacy (or a reduction in
efficacy) in the absence of a clinically significant immune response may indicate that the
ineffectiveness of the treatment is due to one or more factors other than a patient immune
response to the therapeutic agent. A patient will not be a transient positive if no positive

response is detected. Accordingly, alternative treatment may be considered.
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antibody (e.g. flow cytometric assays, etc.). Other immunodetection techniques may include
immunoradiometric assays (IRMA), time-resolved fluorometry (TRF), or
electrochemiluminescence (ECL). A number of useful immunodetection methods have been

described in the scientific literature, such as, e.g., Doolittle M H and Ben-Zeev 0, 1999;
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positive result is now determined to be a negative result for an immune response.
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[0059] One of ordinary skill in the art will recognize that different methods can be

used for assessing and/or monitoring an immune response in a subject who has been treated



al so shoul d be appreciated that the assay sensitivity
may be affected by a nunber of factors including the
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ng, 300 ng, 400 ng, 500 ng, 600 ng, 700 ng, 800 ng, 900 ng, or 1,000 ng per ml of a reference
antibody that binds to a VLA-4 binding antibody. In one embodiment, the threshold level is-
determined as about equal to the level of binding activity in a control or reference sample

containing about 500 ng/ml of a reference antibody that binds to a VLA-4 binding antibody.



As will be understood by those of ordinary skill in

the art, the term "ELI SA" enconpasses a nunber of
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invention, the threshold level of soluble binding activity in an aliquot is about equal to the

level of binding activity present in a control or reference sample comprising at least about 50



of the sanple with an inmobilization antibody. In sone
enbodi nents, the immobilization antibody may be the
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ELISAL gﬁ@@ﬁ?ﬁ%ﬂ%&%ﬁ@&ﬁéaﬁ qo%c? { \ﬂ%g 4%8118cﬁ5§ gfltltbq%y%gge ?I‘&IR:% biological

sampled ampdsa thige &bﬁﬁd&g Wblﬁ’(ﬁﬁg BaMBEdy @o4t8d 6h A FE.ISA IO SYd
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1 o t hat bi nds t i ndi ng, nt| body na
FOpe APl A ik blgfoairal FoRATAP the pmOiiend antibody
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immune complexes (primary immune complexes) is generally a matter of adding the aliquot -
of the biological sample to the immobilized antibody (e.g., 2 VLA-4 binding antibody

immobilized on an ELISA plate) and incubating the mixture for a period of time long enough



natal i zumab with high affinity, e.g., wth nanonol ar
affinity). In sone enbodi nents, a reference anti body
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. b eunat oi d
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the inclusion of the unlabeled VLA-4 binding antibody in the second aliquot reduces the
amount of signal by more than 40-90% (e.g., by about 50% or more , by about 55% or more,

by about 60% or more, by about 65% or more, by about 70% or more, by about 75% or more,



[0066] If a threshold level of binding activity is

detected, an additional step nay involve confirm ng
wob@bheenr not the binding activity is indi cap@meswhe/012493

an i nduced anti body t hat sp cifically binds to the

t herapeutic VLA-4 binding i body. For this

confl rmation step, a second aliquot of the biol ogical
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natalizimhabbaebe wed-ata @nﬁldcrqmgeramnpa 6figbaué d (@ ee/mlh dlayrayenanty

conceflﬁg%téogho%e (ug a%)é%g teaé1 ﬁ\;ra 4 C%I%a 3d glise%pl? #35%‘2‘? fWa %)&%etermmed

decredsd qggd aBsut oY tbote 50%, oﬁfhoi?d)tin tedygrahabtainpé fcbrfa @atrblysample
binds to a VLA-4 blndlng antlbody It should he

contalamgrae@napbanwﬁatof efprgRcapbibpdy.cF o qxamipleys gopeol sawple may

contaRBIR R THE 80N 80 A ARL A LB Rl ERdEe biifbody
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antibogy Abat speciieatly bindsite LAY tan@aaﬁméb%iw Sa5S thF B7ybig hasa

o i
f [0068] &h alqwmrnplaiiyu‘sandvmch’b&blm a therﬁpetultle ﬁﬁ'_,A-s‘r bmdmg antlbody

t f ab 00 |
(c.2- BRAGRBB RIS CRSDRAF e toryanmene wop B o
select&d glrf&f?:@ ekinblihg I:ﬁ’&eﬁlfafﬁﬂl% uhbipRel well }ﬂ—d'\pdll%e SiRak ﬁﬁcrotlter plate.
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Then,si scgmaplle fogmracsubj ephwho h@ 1@@% leasigone adyisisoaiionsgys therapeitie VLA-

4 bmdé%g /cyll'&;[ﬁ) u’: egs 5%/%} i;dagﬁ%f % ¢ g%ﬁ%yggg Pgﬂ?ggxd/ap %ﬂghmg to

removEiod - Byind Wérle&@%@ﬁn%:m bRculby oﬁé&h@o&ﬁé’/@tﬁf argoband JQ>ythe target
about 90% or nore) n the binding actjvity int

anhbqs\yan@gb%%ﬁtecé%ﬂp@e%onea%bea@cﬂﬂ@deﬁ R iteeadditiongtt at%%ond [antibody
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conﬁ@?e&@g|de%;§1b|eg§ Ot HER1B0- 40% , then the binding activity

d@g AR RHIOH ks BRIy Rhbse dmdlﬁag}sskﬂﬁmﬂe 4, M@withstanding
five of the presénce of an induced antibody t hat
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specifically bound species, and detecting the bound immune complexes.
[0070] In coating a plate with either antigen or antibody, the wells of the plate will

generally be incubated with a solution of the target antibody, either overnight or for a



may be sol ubl e unl abel ed natali zumab. In sone

enbodi nents, the sol uble unlabel ed natalizunmab may be
waig@d/1emoen final concentration of about 100 ngP@i/US2006/012493
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allow 1%%%%@%@6@ng a&gx%tbaéiso Oﬁetei,cﬁgl | ¥th% glgrﬁlmnte%oglplex
then regﬁ’l‘? %S lgﬁélé‘d Ebcoﬁ&ﬁ’? gindﬁﬁg Wdahli o entibivder ﬁd@ﬁcbﬁdatﬁbmdmgfhgand

dinary skill in the art, notw thstanding.indi VI dual
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'oh 0 he targ ody, either overnight or
antlbodhef w&ﬂi gekitibhedichas BSA, bbvine gammaslcadini (B Mufrhesphaigbutfered

be a sodiu ha te/B
sine QG SRR HEHE er BT pb s PSR P IR ifeen 0.
Variou? éﬁie‘% afh ﬁdowhrh%&yttﬁlu‘é@@ ket bé BsddanBwembineanHt the lvention. These
rbed material. Any renmaining avail abl e surfaces of

added ag@tmw tend teasstsein the sedustion of aomspeciimbgskeround apd magiipelude

¢ & antigenically neutral with regard to the test
up ° This protein may be bovine serum al bunin

73] AS asl Herddh, thO I difitables c@fdwﬁfbﬂslalmmmrtha‘nehe incibagion is at a
coatl n al l ows for bl ocki n(t; &SpeCIfl adls lg)t;[
tempezsitare or &5 agpeaiod of time sufficient To allo ective binding. Incubation steps are
typically from about 1 to 2 to 4 hours or so, at temperatures preferably on the order of 250C.
to 270C, or may be overnight at about 40C. Various art-known assay temperature and timing

parameters can be used in the methods of the invention.



I mmobi |i zing surface and thus reduces the background

caused by nonspecific binding of antisera onto the
waabaems2 [ 0071] I n an ELI SASa secondary or t ePCT/H83006/012493

detecti on neans nay be used or a direct detection

nmeans may be used. Wien usiiig a secondary or tertiary

detection nethods, after binding of a protein or

anti body to the vveII coating with a non-reactive
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assoclamdr@twgabémlabdo dy cergain g@@odlmentm gletd@feg@blealﬁbfﬂ BoeRy§nzyme that

will gehffrp‘@c({o éleiy ggmg%\r/‘(}%f)rﬂn%cﬁfg%é e\!'v{ﬁé aﬁ'?@ﬁ[) teﬁg ghxroh@gémc substrate.
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temperagye iy 3 § tﬂ?"cs“sﬁé%ggﬁ 31?1 ! Ray |encl ude up
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ndi't1 ons al so nean the incubation is at a
and nepatinperuatigr@ntolsfory ke mimeéen e mqthedsafithg igventton; @\ positive

quality %?\évgfeqfrép Ct | Vs g%‘org)?rlnglgs[ g.lnig%mﬁ% ag S?fé’fﬁ%? a @determmed amount

of an AnBBHSf Rhtik %ﬁoﬂﬁ% Bindlb ¥ VI -Hhiending emtitokly 2 Qmﬁhtyt wnﬁ@b@mples
or may be overni ght at about 40C. _Vari ou r

may basalpd el vl et Hengmp Pkt {ie folngt GRaH sapro!

samplef geéﬂ%ﬂimfﬁero(/ﬁg a rHé’a@%%l ﬁ)e[ ﬂﬁztft}n HNth@hsshN € negative quality

psS 1N an e contacted surface is
contromﬁlhpiel nia® bearsemen sanplb duoen mat ©rinelhde a4 prtidody thagis known to

o SR A et A S
positiwldq}e?&\}e%hﬁglereb!&o‘h@ afld SMNEGn anfiOl IS AWogcdrfagh and validate the

on of specific i nmune conpl exes between the
functitredity eftip lselutions etrtdé)rtsabs@@tes and/iopBpjocohEPddn BReAsEh LT or

exampi gaive Ayt e AGKYE pfilf f SERHBYE, BpsTHCRLY
binds AT Adgbihdi@pahtivady-servehi trasdd under the same conditions as the test
samples (e.g., the biological sample) it indicates that the assay works within expected
parameters. An example of a negative control may be a sample that is known to not include
an antibody that specifically binds to the VLA-4 binding antibody. Such a negative control,
when treated under the same conditions as the test sample (e.g., the biological sample), will

demonstrate that the binding detected in a biological sample arises from the biological sample



buffer formulations can be used in the nethods of the
i nvention. [0075] To provide a detecting neans, the
waeewoena796r third anti body will have an associ ap@rusS2006/012493
detectable | abel. In certain enbodi nents, the
detectable | abel is an enZ%}r're that will generate color
devel opnent upon incubating with an appr oprl ate
chronogeni ¢ substrate. Thus, for e a¥
and is m@dm@tcomamm@m B SOTPPRN P S BTG RO ed with the
| e
biologi SRk, Aabl-ptthE RS Enolc T dE SRy BHcRTRGed 13 HEenRs of o
inventi®d may hdohaahg ﬁghivﬁﬁlg ancedoey Caating theewelfbfoh RBLIvd plag with a

solution phet S ApELRL FBHERPEN R EoRE® SPIEGHA GO T G oHing te
coated lét %mf.%\lgtrgf %[ g&%a&fe@’ug 3 ‘ﬁ{k{@b @la@egw%@é &'Ie‘a&rbnéé' Gith a

1so W e under stood by
wash bhﬁmdeﬁcwhuhg therplattierells tvithhdtlodkireg ouffarforn musnmnv@f 1 hour at

ambien SppRgaR S N SRS ORI Seerr 08 sijbeer B S iftn an

I p]SL4dRafdiFiingb (Rabo @M @indy téether in
assay dﬁﬂ%e@é%ncgglpgﬁg%%fl an ar?tl bod&;hatol S kgrz(om's T

the assdiy dithenbtoea ﬁanaé\cz;n@mrammgofammmmyb otekaut € G0 rand about a 1:10
final d@g{{)gl og gl}ﬁﬁc%? E)Jgg%lﬁlds Lo % éﬁ?ﬂ%clzq%t azfng%l@s? g%ﬁé&ﬂﬁ [rg@es and
compeﬁ’ﬁoﬁ DEASSAY Auﬁﬁ Ho?ra@‘djn@&nﬁte?@%mre aﬁ<|ﬁ Wahlﬁné thmqilate rwedif at least
assa negative quality contro
once wgbrwmh bax)‘[fpﬂ ellcklh@‘f\mg the sampples cthe, al@teaweléﬁhq %ﬁh&%‘%‘l 150
minute§ Pﬁ%’r‘ﬁl& F{}t tslﬁlggrla{u?e ‘F:ll?ci‘/ %l{h@ g da@%‘év\%f‘% égcklg%y hlgzhgtnggss \IV%tP \\;vgsh
buffer; 20inB @BBGH 10O IOPlatcOkell etaﬁbmnaeamtahanmhe&mm trabeli SA000 in
to ascertain and validate the fungtionality of the

the assgyfilanbriscubating thegiase forapeyt 60nY) Bin frambiens|tepRRIaMIFg, and
| f8radish
washmgqg%gl\%ﬁea\é%uag?ea ?t%ﬂ% téﬁsﬁz&g@ﬁ%ﬁﬁ%ﬁtﬁfﬁgﬁ?g E?tévid’&l‘ijgkis radis
peroxiddse diidd 4bbutric 009 iamssapdilyers do theesanmtesam platqmd@s inchbating the
same condj ti onsg@; the test sa

plate abg A0 R R P eI e TRE g e el g oo times
with witd mtﬁi %g glfﬁ@feﬁf‘ﬁﬁ&ﬁﬁ of AloryRidRtifg ShbstaRkad did plate wells

cont e a sanple is known to not include
to visualizesanttibbdyl ynﬁh@; devsbnpifg ti‘lalpla}e for sereralgnipgies v saobient

s PO A AR SO0 B g s

the pla@eewglls thbR8y BbRIMAE §dsuganpl e), wi Il denonstrat e t hat

he bi nding detected in a biol ogical npl.e arises
f 10877}t It elshiineanigraplpted s nlgaEJdlslAsreﬁgqntqj@fécmged erein maybe

nt a [

pocka I N A ERIRACERS & Rl lelt f il
measufXa@tibody tanspeiglle bodspadsed Hmydlng entitedly gal g bsflogipad sample

i nvention may involve the follow ng procedures.
as deS@@siuhqgen@he wel s of an ELISA plate with a sol ution of

781 Rl AR/ YelunBal ol 2Rk dRkBIsTBE BseSh %le@%htidﬁ ey

b I'ncubating the coated plate overnig

1ncluda,r(hlaédlﬂt10t1 ¢opedetetmiesd walst (sgcht dreclinically smnﬁcgmathr@b%lﬂ values

1dent1f?ed as cilgscrﬂaeg herein for a particular therapeutic protein), samples of materials tested

in parallel with the experimental materials. Examples include negative control samples (e.g.,

generated through manufacture) to be tested in parallel with the experimental samples.



wash buffer and incubating the plate wells with a
bl ocki ng buffer for a mninmumof 1 hour at anbient

wao egopremsur e; diluting control sanples and screenUSIP06/012493
sanpl es by about 1:10 in an assay diluent; diluting
conpetition sanples and nat¥ri zumab (at about | mg/ L)
together in the assay diluent to a final concentratl on
of natalizumab of apout 100ng/ nmL and about a 1:

f 100401 disiuged bicins a PW@&%WP £ Iy bea bl iggot limﬁ%@t frpef the
| 46 I
follovﬁf? alrl%dy Fe?‘lsur?i tﬂidg&%é §g&r§t8 %f‘um Zélg%ngz? e'IHPgJe dJa iP4) pleural
effuswm ktioolg sjzl’rwwrb atde cmbﬂais si@hal Ifhsﬂxhtmms eanditishuendBhirations. Preferred

body s e et Bl S rdsorem s bl angioa amples may be
obtaufe@ RRE %é@ﬁ&ds% MRS BIhdBOr chﬁﬁeﬁy @ﬁhl 1ﬁ tlﬁ:t rela®@Shedifd] %ﬁs A

times wth wash buffer; addi ng about 0O nL/plate well
biologidal saroplie mydydiesdatmmchdqucﬂnﬁmma sultjedd ot maaﬂv@wﬂ)taineﬂcfﬁﬂn cell,

t1ssue%c%ec§ Sff%a di lAg\ﬁB oghctap a&?pﬁ !Frgslheg?esgﬂat G imﬁ{f% eelnﬁ ored under

sultabRi (ﬂh@lti&ﬁb Kéig afroiéhasmlléd] leRE) pridtes u ihindBedy dTUhd @Fention.
|n? streptaV| - hor ser'adi sh per oxi dase di| uted

980T it:sbowld he@pa@éayﬁdahIt@é?ielog@aI seeplempy bs obiginsH droa
subj ec\gﬁnﬁlll)zfﬁ{én? gﬁ%g{lﬂe lst em%r ngaatd ﬁl i otnhog"agnﬁa %tc%%%rgg tHovvever, a
therap%hﬂi@ﬁgdnt neg havd dﬂch@&ﬁerwf: fiewivoddifilify, amdshd Aol free

npunt of col or - rod Gcing substrate to the plate wells
therap@kauw&aatha&@ PEFRENBPIYPE ﬁlrﬁampéﬁefvgaceﬁy ﬁ@f flefaeqse 4¢ @ function of

t
i o oSENEAST 0 Sl S0 RS 5 O

(unlatah:d andaadnﬂglmdbdwﬂhma hielogiat saprpddinap uteifene nrgtlabmdmg and

[ t. I I th
detecticiifitiont AEbE s SheRer o ihaln Bl GretPh oot B phained as
long a%bssﬁ’&e RGeS RItihRtrhtor, GordRb@ple Iﬁe‘trBﬁ%ﬁﬁ'ﬁQ@e ®fatment

nd/ or measure an anti body t hat speci ficall nds a

cycle. véAimugh’hr@pwgelﬁmhe Bowsst prontg o fregﬂ@aapegme@t thet are present in

a subjgﬁ?@lﬁbggﬁegﬁxﬁe@ﬁ P%cl% Og%ScJu &na\gﬁ ci%:lculakcﬁ‘ Fﬁgfénﬂ)%%satﬁ%o&e

e contro or US
therapietiiéd axdtginistration aivd $oon teforp aedﬁsteq\um tieghpeatic/adiministiatioaslt should

cli.nical I signhificant threshold valu identjfied as
be aplae%tﬁﬁa@a hedpaing of de EOYSRIRIVCRA influgneed Eﬁw actors, including the
r W th
amouli?chogtagérﬁ)dmat%@&ﬁ?hfx?sté?éd @i?é}l%.ﬁf ﬁfest)fttﬁ‘elség%ﬂt I ﬂgje@hée;g&

xperimental matérials es I'nclu ative
admingsiratipn) ets aFIquI e&xamplre g mongfdn edmtmsiraltlbn ofig VInfer bfiimding amjbody

t I Lel th t i t al N
(e 4R ot FrisBon gt B upbarar Bow 0 Bl s pgminisggrion and
1mme@1@tel}bb’éfoiesa sIﬂfBEedubﬁ@ ddafinfsRatic YHSeveR 8t d1OLIdOM Apprectated that
fluid of a subject including, bl ood, serum

assaymfatgermvemmmay bapenermed| Wle@ﬂﬂwguabdﬁfer@tt @mes after treatment’
admi g{ﬁ?oh %xLox);l(!Iq ttgat th&l ggys%rreé ?elf !,}r iy 'sﬂ%vlew g)gsébcoaqng 180&, the

I'ssue ration I nc

preseﬂﬁ;le @b fhee Heagpratic aguht Sethy m&lol@@cal% ﬁl&ﬁ 'Wehéh 1ebélo bOBindidlg activity
sarrpl es rr]%% be obt ai ned usij rp ods, well known to
oppgied fgr digterrnh sapplektaken atitiprent T@nap@@tﬁsrédn%yalve particularly

important to obtain each sample from a similar stage in the treatment cycle (e.g., a similar

length of time after a therapeutic administration) so that the results can be interpreted without

needing to correct for differences in levels of free therapeutic agent in the biological samples.



bi ol ogi cal sanple may be obtained directly froma

subj ect or may be obtained fromcell, tissue, or other
we@obaem62 A bi ol ogi cal sanple may be fresh or PElURAV€012493

been stored under suitable conditions (e.g., frozen,

chilled, etc.) prior to us®-in nethods of the

i nvention. [0080] It should be appreciated that a

bi ol ogi cal sanple may be obtained froma

] o
{00801 deshpuldi heepprecistagddthat biglosical BEPIRFIPH @J&ﬁ&{a‘?&%@ bging

s E PR O T RAR B PRBHLG 1Pty e ol

values M%l@\falﬁd Beetveny pBMtﬂe&nﬂgﬂﬁherttJmﬂeferan&rs&mptﬂ contriming a

bi ol'ogi cal sample typically wll crea
chmca}ﬂ)umgm%émtéhreﬁh%a@f’t“étro é‘%fﬁieﬁf’%?f}tﬁ’@gﬁ Pagfoey ‘ﬁi‘t‘%&’é’ﬁpe Pgne

f f |

o B5pS R S RS BRIEAS iy e pbpd o b
sample®ay bb kb@phred dxmttyhtohhmsigm@ obtaﬂnadlébeﬂlelr@ﬁqraneaeqmldﬁs of

the invention, Accordi bi ol o i cal sa 0

5t movcn Saeongrihy B bpidl 85 EPhaRABhSS APy bibogica
sampleaaggh&ds WALk Herefno ﬁleecéﬁx'imélﬁlu@’é” rAeank AGlegtion (brrpat'ﬂlff the biological

treatment cycle. A "trough" represents the |'owest

samplearin some embodlineats; e apears aiqugsman bedakery iEomp pdieagicplsample
ovingh S oSS BT e bR S BHeion o

determﬂ@'fh@ pRbékiof Bn dAfuEOERpHEE S & \&Mbﬂl&hmthlbody in the subJ ect.

t herapeutic admnlstratlon It should bhe a ci.at.ed
For exathple, MveSUbBtﬁmﬁjlY&qutW@nf plistigks 9%&3’36@(@#9“&2?&‘3%%} sample

obtamgagﬁ%(rﬁf gs:ﬁé]r CEto \{[lﬂﬁlll ﬁ 4tl:hl‘f'd1 ﬂ%dg é %g&a‘iﬁhzﬁﬁﬂﬁ) ha been

administeesf) eRCY le@'ﬁzl aﬁsnﬂubﬂesbmémg mn’uwet @n H‘eoietagtednp loae aliquot (e.g. a

nont hl y admi ni str of VLA-4 binding a ”
“first” aliqept) Cancy deipramn tA'of{éﬁ %ﬁg&)t p QLT pILIYoh &‘ag %oﬁé’ﬁg aliquot)
rRter@ ek hdiﬂl&ds’,o&ﬂﬁé di
oy o 8BRS LA T8 AU a gD RTINS i
activit deifaptpd agﬁhatfﬂsi auhqlmt wl;s:&wgoubd alsp e presertin 81¢ ssegndpdiquot by
rformed on sanpl es t.aken
virtue pf thsir cRmman faTple otigin. S an SPtabodg t%it%h c{‘ﬁga&lér'@@dssz{l‘{slﬁéﬁe binding

antibof ! Bl do¥R) smbJiR@BEE lif ¥eds0a tiaesiRtdRueltoffbiriding iSQ)resent in the first
presence of free t her apeuti c agent

he .b |
ahquOSawbtlhe solwnl@ pinding paivify I%ﬂﬁ@ﬁm@e%’the\ﬁﬂ? %Ctgvﬂféfl 03 8&%5 C@bdy that
specifi Cgﬁlﬁg il SRR 430?@11@ ?nt b%ﬁg Nt Rent q’ﬁég RS indohiR r@é}ioﬂﬁe%o the

ha parti ortant to obtain each san'p e
VLA- jfbﬁﬂlr@eﬁitlﬁbdi}afsmésagﬁnlﬂm fubgect.r eat nent cycle (e.g., a
simlar length of time after a therapeutic
VLA-ABHmAhs Angbbdley SO that the results can be interpreted
w thout needing to correct for differences in |evels
LOO%FE%S Qe GRRYIHVEeniRaeRIatd 1 debRtibh @ssag(sy Br identifying and/or
0081] It should be appreciated that

momtbmmg mgmaunesmmnn@@ teng denaip nhﬁrwuB@NérAe4 trinding anibagicy that

are ad&“’&‘?‘ﬁtﬁdﬁﬁ arﬂ"g’ﬁ‘é‘? Ifg I%ex?%ag?pe{; ’tl\l/ea Xéerg ogxf a é%tgct;o% a(djsaﬁﬂ‘é’olves

both iM@dbRlidafloR BhNE&BJtion!oieties. Gﬁb@xdb amibbdingentss f detecmum assay also

l e containing a cI|n|caII si.gni fi cant . threshol d
may laﬁﬁem cQRPatitioa megiely. AvitdepBitRpd AalFihend dipapion paqiety may be

used 9 £ hx%%o%q%lé% kGt g? moﬁggggc @lseﬁﬂp‘%} tfhol$) tﬁgt Big& BAhSVLA-4

si gna aln ol ogi cal
binding antibody. A detection moiety may be used to detect the immobilized antibody. A

competition moiety may be used to compete with the either the immobilization and/or

detection moiety for binding to the induced antibody in order to determine the specificity of



sanpl e can be conpared directly to the signal obtained
for the reference sanple. [0082] In sone enbodi nents
wo@Roobher9snventi on, one or nore aliquots from aPCT/US2006/012493

bi ol ogi cal sanple are used._ As used herein, the term
"aliquot" neans a portion 63r5'part of the biological
sanple. In sone enbodi nents, two or nore aliquots nay

. .. be taken froma (g': ol ogi cal  _sanpl e ogt ained froma .

binding, e thedipduged aptlody) | Thgdmenadilizalian prddelertiorimejetigsypegkind

: f [ ' i s .

e O B e e e e esponse oo

VLA-4 bbjdéang antibody. eXeampiliaglyt the ismindilézatiombhd/ deeptionah@aties may be

e s B0 R DRI I B,
immogﬁ%t%qﬁoi@@- Hay BhRInhAGHRE R85 AR MhEAP RSV EAShindRAg

| evel of "sol'ubl e binding activity can be detected In
antibody ¢hag wiag adminisiergd tathefsubjset; and the defeytiaramoisty may be a labeled form

et erm.ned., Additionall the other.aliguo ...~ the
of he SEERTNE Va4 TS B tonty el BeChiiirsiOlbe by Afprover.
in othériegntoditeetts, @AcH 6 e lrmbbiligatidiedndaletdction sRlidtlk endebérlieAy may
activity detected in the first aliquot, which would

be varignispfgee thewpewic YhArhbindgswmtibedy Té?gbwaso%ﬁn@pisfea@ ffthe subject,

o TR SRR P APy o
one orantredidrerd antibddiat(cge astmeatiboéishialgdinisethe theodpehtioiLig4

g e G e TS AR A gemits
labele@foRRr BRAYNh i za3BR Ok Héttﬁﬁkc{nymgi'efw HRvdlefife DB tgnoie’cy

antibody, 1t identifies at an i'nmune response to the
may b/ Aardatsiof dicnignrachilibdioy or detpetmemoictyn ptdvadesiibjtéteaompetes

i e LR SR P SO0 SePE oL e v

specifRit§Ho® thdﬁﬂdih%ﬁ&tﬁ@ty&l&técwduﬁ ¢hd £84H0NSe to one or nore
thera]peutl c. VLA-4 binding anti bodies that are

atfioal Sceardmetio aspesigigf eharinventiopeanyaane cagpse VAot binding

a1 (o) . .

e 04 e RUAPLTR0 HOPOARARN AL BB et may b ued
therapewiatly Mrtedirgly@ahgohé onmassethaVia -drbindingcdutidedias may be used
. conpetjtion npiety. As described herein, an

as immepHEation, datecion giidneomRgtitien mewstes 1 4 drieationiassay o the
inventtidgx‘.j ttt&%@le eRbbBRhA GBVIOA-4 @g&iglg AR RO art 1Y aﬂ%ibﬁﬁ% (e an

e VLA-4 binding anti body. tection mmoiety
IgG4 gdibody)d Ih@notberembadimentpayibiA-# bodlimgharitibody mag be polyclonal or

i ti | et b to,. t ith t .
mono GRS {4125 B o TR VIR S0 R el e
versioRiofid miide@ntib&ly. nduced antibody in order to determne

t he sreci ficity of bindi ng to the induced antibody. The
i 180881 Netalizvoab antretbede¥ Lo bingingtantiBogips/apdagpribed, e.g., in US
hpsle n ' ' t . ar .
5540 8 SRANGENS Ll )1 SRS ADLORINRRrP BB o b
VLA-bi Neltahiguaah iseothmanedorelicigdimutitemAnaig {see atd. 00S Ratnt No.
tection npieties t he, sane VLA-4 bi ndi ng

d b i ,
5,840 280 Wb ymemiaed Veision ahPRI G alsorsen Aescuhey] Ges. e, US Patent No.
6,60256@. Several additional VL A-4 binding monoclonal antibodies, such as HP2/1,

HP2/4, L25 and P4C2, are described (e.g., in US Patent No. 6,602,503; Sanchez-Madrid et
al., 1986 Eur. J. Immunol., 16:1343-1349; Hemler et al., 1987 J. Biol. Chem. 2:11478-
11485; Issekutz and Wykretowicz, 1991, J. Immunol., 147: 109 (TA-2 mab); Pulido et al.,




I mmobi i zation noiety may be an i mmobilized form of
the therapeutic VLA-4 binding anti body that was
w@ciwsnd®sered to the subject, and the detecti oPCHOR®DE012493
may be a | abel ed form of the ther apeuti c VLA-4 binding
anti body that was adm ni ste¥ed to the subj ect).
Hovvever i n other enbodi nents, each of the
i zation and detection noieties independently

1091 Jyjolphess 2@6&1@) m24t1 rﬂ&%ﬁw@ﬂé‘hl’mént\m\ 4886, ) rgany useful

e he,su
VLA-PBEbats YR AN PACL SR, A BB bt o ot cns
cell aglgmgatmm swaambrmthtr &HLVBALLEbmﬂfngrahtlbodléb lgst ®eén eBrervel to
e i nduced i bodi es serum ant i bodi es
canse Si6h aRERERIRD. (Hok 408 1 chpn BegfaBFHytaritieiay2 Ve (Sanchez:

et S
iU 50 T g L5} L LG
VLA- ‘bmt@ie@tmwﬂnboth|\€f&M1Hmd;eﬁbemnect1mmnddﬂp dei sﬁab@fic:lmy)fcﬂfe)zhtope B

a ant nmobi | atj on, or detecti
on VLERY. P6is Rpi{Ei R oPheu s Shitombmpre e ppRics (b g BAGF B2 epitope
bindinp laﬂﬁilbdéﬁest Puﬁd[tﬁettamelgme}l Bidl. @%42@6@? [@4@%0299}jﬁép1te9ent one
det erm ne the speC|f|C|ty of the ng activit :
class of gsafl BHAhbindingaptibgdief. 0084] According to aspects of

OB B AL BB R Bod{%5 e B PR GPB s, e nely three
HC cxgﬁé?gt:dﬁ@ Anthidedai e:?Ré,mgsra Pagticuke dnﬁlbtfe&fy{i;lni%{kzs}eg ;ﬁ%x?llﬁln or CDRs that

are, In sp; qug§g%9%e92u§‘éc95ag6al%8ﬁlqu9?aﬁ jdenticadi &y %@hla@ﬂmlbOdy,

o AALE RS b RBL I D R GRAAT L BRERL e same

canonigaltsirpeitiye asethotsefan ahg@dardesdrméyl heeeilg. In @@ ehgfodiment, the L1 and
b th mbodi VLA- 4 bindi

12 by RO onsy P U Betea) PR s SHae of oy desribed

hereinanot her enbodi nent, a VLA-4 binding anti body nmay be a

humani zed ver si on of a murine anti body. [0085]
NAO&T]i Inomasbedineet, sheamivioacitl ssineicngf thetHG add/es Lanariable

4 9 d.H
comsi SRR BoF 70, 40 59784 895, 6%, 2B SN £, i
acid se‘s{he‘hcé of ﬂl&tI&CIaﬁtﬂfﬁﬁDO wriable ldi@ﬁﬁirlﬁdanvﬁmﬁb%nd&f:nﬁéﬂhéi‘ﬁn e.g.,
21. 6 (see, ., US Pat ent No.
na‘fahzwaﬁ%mI&%anm@idoﬁqwcﬂpi the Ha gndfos bcb@élﬁbleél@mrb@auence can
r
it ol 90 50 Mo S90S 2SR, g o
amino agid$ailthe eR2éspondild sayuende4T2n aﬁﬁbodi&&@éﬂlﬁlﬂdlefﬁng g.,in
US Pat.ent No 6(9 503; Sanchez-Madrid et al 1986
natalizgmab. ltj g} %8 ICROSS snayd ALy o egirely] in thqugqaeyyork
region$i Ol . Chem 2:11478- 11485; | ssekutz and Wkret owi cz,
1991, J. Inmmunol, 147: 109 (TA-2 nmab); Pulido et
40088 ghe pmingpeitl sequesess, of 266 Caind TAPvdriablodBnainnetjuelices can

be encg) %I%B/t Og\guencﬁ?}égg%? %Mz?sr}ma% &ng}?ftﬁmgéLqéscAéngltlgns toga nucleic acid

sequenbal ae0fbad egein bnél thaDSicot ey s Carfeld dRBAR 8FR) 4 Albleic acid
However, other anti-VLA-4 binding anti bodi es have been
encodipg,anamy ackl sequence described herein. In one embodiment, the amino acid
sequences of one or more framework regions (e.g., FR1, FR2, FR3, and/or FR4) of the HC
and/or LC variable domain are at least 70, 80, 85, 90, 92, 95, 97, 98, 99, or 100% identical to
corresponding framework regions of the HC and LC variable domains of an antibody

described herein. In one embodiment, one or more heavy or light chain framework regions



cause such aggregation. HP1l/2 does not cause cel

aggregation. The HP1/2 MAb (Sanchez- Madrid et al.,
wa2@6/1e962 J . I nmunol ., 16:1343-1349) has an BXI/DS20086/§12493

hi gh potency, bl ocks VLA-4 interaction with both VCAM

and fibronectin, and has th@“specificity for epitope B

on VLA-4. This antibody and other B epl tope specific

anti bodi es (such as Bl or B2 epitope b

(e.g., HO FRL FARSs andBRB Heye at least 70, §@ &5, 90, 9é»%¢ 97Cﬂgrﬁr 100% identical to

v S LA AN e BB SFB01 R ARty

E%ﬁﬁﬁ% Cabildtioas yf Hammaog e “sauendceRieantity” @etweai iwd feeeces

and/or all_ three LC CDRs of a rt|
(the tw.ab%wdéwtg@hwa e, 2re pordsppaed A SO e eﬁegmces are

ahgne%i Cfg ?]?( lgbgmpgﬁs nglglrp%s I(eﬁ% d%a%é card Be nﬁl%du@e%l in®ne %Q%th of a first

to SU an ant e.dJg., nat al I zumab.
and a@mmmmnb ad by ntdieic bidaeghehle foy ppumalr aligpiment amb@rhlmmologous

the sa canon structure as t ntib
sequepB P B A A e 10F SoramtEisa Buapssh: Thq gt afihpg 4
detenﬁi»ﬁ@& "a¥ fHe! b’%@d LotcQRR%E HEGAT hiegRaiR tﬁé‘@@@ Settwart ?E@l&a@é &ith a
as those of an antibody described herein. [008

Blossurme626ﬂ¢bndg metrix withe gampnlaﬁlfamf d Zsséa@naﬁ@@idd?enﬁméo and a

v G B PGS ST SRS BB i

acid RIIdAs 8t sridy posifoRS arb fenldompaio Whes a/gositidal ia the first
domai n of an anti body _descri bed herein,
sequengq Kidcouriehby tissamsishin RISt SR 8%0169“4%@3 theeurrgpypding

pomh%&ﬁ’n s éﬁ Sg@%bg tREGOHUE RfcfechiM afh deﬁ‘icaPXt titht ﬂo@ﬁﬁﬁl (A&ed

d nore than ten, eight, six,
hereii aino atcitf @ayucteic aoib “Elantity” a;cnqulaffmbm anigo @QlldrCESpoln@I agyl

chon T o I LSSEL B REEE B ot e o

1dentEEl'eﬂH§ftioh¥ sl?a[red?w He@bdudnBest he framework regions. [0088]
am no aci d sequences of the HC and LC variabl e

ddaeso) E@cpl{d}ed@stls@a wib @eaéﬁg e onsprvativegugesid sptitutions may

v L 3RS S PRSI PR, LLFOIGA s, oc

antib&d16 618 Stha viddrteRtAn ﬂmﬁldﬁﬁl dapakilitiecofrhe Vagi-d polypeptldes As
encodi ng an anino acid sequence described herei

used bereine AfseiisPRYAtYe HPEO ARG RIDHENES dglFEToas AT i spbstiution that

oos IR RTRURHEOLERD %ol T i ARG g i

substﬁﬁuorﬁﬁ mdi, Vgﬁan@ 2an B&prePdared a8cordiag t@meﬂl@@@ffardéinnng: adlypeptide
or r espondi fra i ons of heHC

sequipgs RRNE LB BRI A L b5 SgOdeserT R e P oo

com;?ﬁ%u@r%@ﬁioﬁ? Rlg. l\%l@cnﬁ&r MBh& hﬁ%\éﬁoﬁ&orb NEHuak lagdinbrook, et al.,
ramewor k regions(e. HC BRI and FR3) are at

eds., Seasid Editiog @ochSpn@Ha@@r Lgﬁ)ratgvy P@’gs, Cotd Spmg Harbor, New York,
1989Ir grg {l_)rlﬁ C ?h’rcgpﬁo sh m%%@gf ﬁ_ﬂ r Y e%eglb% e\galf a® WWﬂey &
Sons, Inc., New York. Exemplary functionally equlvalent variants of VLA-4 binding
antibodies include conservative amino acid substitutions of in the amino acid sequences of
proteins disclosed herein. Conservative substitutions of amino acids include substitutions
made amongst amino acids within the following groups: (a) M, L L, V; (b) F, Y, W; (¢c) K, R,
H (@A, G @S T; () Q N; and (9) E, D.



[0089] Cal cul ations of "honol ogy" or "sequence
identity" between two sequences (the terns are used

WO nicennetengeabl y herein) are perforned as fol | peUSZNe012493
sequences are aligned for optinmal conparison purposes
(e.g., gaps can be introduc¥d in one or both of a
first and a second am no acid or nucleic acid sequence
for optimal alignment and non-honol ogous sequences can
b§008l b Aegmmmmome¢emp‘éhybgdneqamq@obxg@)strlmecﬁbiﬁq iqns”

align [ rn1ned as t :
e s
reactiGif 3f BE Fbehd R ICenyPiofocdlsda M eleadit Bioigy LdbhnaV ga§p& Sons N.Y.
extend penalty of 4, and a frameshift gap enaltg
(19895 6.3rh i wiichis iacorbemisddy Tefercigel éawwéen ponaqueous methods

COLI espan
oSSR LR AR B B b oo
condifibrisShclB@SIHERz0i9n AE 6 KIS Sﬁﬁatla}boﬁﬂ‘lﬁ°€afdﬂom by oae brimore washes -

resi due or nucleotide as the correspondi ng position in
in 0.2KHES G e P BReaidRC eor suhstantially snml@r@@n@éwa? e identical

t, posi.tion (a n [
aiﬁ)@g‘? fhtf'“?/ a‘}é %&tﬁﬁ%goél 2@? Onagég ﬁéo}t}gééléijf or nucI‘1 g &8
as desRfibll ihOsPLREYRD. 6,8050mr cent identity between the two
sequences is a function of the nunmber of identical
Ant1b89§bteh 980 har ed by the sequences. [0090] The skilled

realize that conservati ve am no aci d

338 tAhg b%{ﬁ b{ih%t N u%a}/b@ﬁéné%te@bwnﬁﬁmzbe@h RSy, using
unc e

I onal equi val ent variants, of th
an anaﬁalj Mmlq&rt df. \&Amman\ba nisechtssanr istoaino geheF o axemiplen die

extrage bGP pesien SLBRANTATVELGTS Soh A° CumUp{SEg b o crabodiment
the 1n'hﬁ{1ﬁ5§d rﬁm@[‘?cﬁﬁahﬂé)m%ﬁhl%g%ﬂﬁﬁh'ﬁréﬂdcﬁfg deh@bmtﬂ&@ﬁlrﬂohuman or

ter the relative charge or Size characteristics of
partlaillyélumaotlmnmnoghbhlm boci.hka easiembodinenttheaen-humpap Anjmgal includes at

riants _can .b epar
o T A o LR, B S ph e e v
straird rd@ﬁ&éﬁﬁﬁn%'fddsb ahtibddyréduction ehithdsrgafimgents df ke human Ig loci.

t hat I h, et hod
Usmgrjehgﬁ{yggggria L@g@cplggjgpra;mgg;;p;pl 1r(r:e por%gfp&@ﬁg&iboglt%s gpnve% from the
at@n¥Mouse™,
genquwg[gghe ﬁgﬂj @ﬁ‘? ﬁcﬁt?"}% lyé%(? o @H\%gcrl E@E&&f ﬂ‘f&b@ ¢ QJtXrHrhentouse
Greeﬂ?éﬂélON@ﬂuﬁe Génd\lbls édl3l-291r(1894))L B§yPubkisiidd Patent Beiplicastongfo. 2003-

00707 5t Brighyo utisuitertd VAT Sei QRN R EfioRisd o viA4 can

e8! Yilun¥R Rbo& il té h d, e.g., as
also@%ﬂoﬁ?&&tggﬁyéﬁﬁoﬂﬁm no acid g&e}auencesumamze &

descmivanttm iUsPatesd o el 2BeFR 23240047 % BetenieNa 1hel3: s perh &S Patent
(g 732] o aci ds include substitutions nade anongst
No. &, acids within the following groups: (a) M I, L,

N [Oﬁ)b%j] EP 23’5\4\()0 @Wlﬂﬁer &Ral HiesctbesAltefing antitBdick;by(siipstifution (within
N; [0091] As used herejn, the t$6ﬂk
a give Ymab(ﬁ negg)n) 0 ﬂﬁlﬂﬁogwl@ﬁwq’{&% ﬁES@“E@Htﬁ EERS s) for one species

with Ssg rgxk)grge%}o(ﬂ%@d i ]#IQ gﬁbsftlﬁ{t%({]%rﬁfb'gﬂfeg atd oﬂ?@dl@t@é 8BS s Bkely to elicit

or pertormn
an immune response in humans compared to true ch1mer1c antibodies because the CDR-

substituted antibodies contain considerably less non-human components. (Riechmann et al.,
1988, Nature 332, 323-327; Verhoeyen et al., 1988, Science 239, 1534-1536). Typically,
CDRs of a murine antibody substituted into the corresponding regions in a human antibody -

by using recombinant nucleic acid technology to produce sequences encoding the desired



reactions can be found in Current Protocols in
Mol ecul ar Bi ol ogy, John Wley & Sons, N Y. (1989),
W®G2®610P68. 6, which is incorporated by r ef er enP@T/US2006/012493

Agqueous and nonaqueous net hods are described in that

ref erence and either can be-4sed. High stringency

hybri di zati on conditions include hybridization in 6X

SSC at about 450C, followed by one or nore washes in
subsiitu} a8 dy0. HemS8DDnatanbiegionqens sdpsieni ofdhé geﬁﬁedhéoaype (usually

gamq%g ﬂg' f gﬁd bélgaggﬁ 965“@2;{ o Ida%ck 1%{1 t@? Elafrﬁgllzg h%a%ry agd light chain
gene§l B8 CoLARBFbssd 19@1&%%1@1% Ms t@pl@@goe%gﬁxbleﬁmmg?%ﬂ antibody.
Generation [0093] Antibodies that bind to VLA-4 can be

gel98p3k Queamyet phad 989 Pao¢ Ntl AsadSei US Angmsaaﬂhmozmacand WO

t a
o000 B Lo EBeR 8 s el T BRET Y ifemprcregions
comlﬁiﬂéllamltys@ dor dpginis @ELIEIE sbqURHEORRolob toOMhe VerkBRa filidwork of the
t he |nnun|zed ani mal_ cont ai ns i rmunogl obul i n produci ng :

origipal mpuring anHbey, apdimodelineathe teatlany stuetare of thesmasine V region to
Vlsudlﬂlyﬂng.\‘?l | ncf‘ fhol @ resi ﬂes%ﬁcﬁ%qﬂéfefﬁgtmtextalaﬁwﬂﬁ Bid IR CDRs.

es at least a part
These nmuine ghmhm;hamh rgetues aﬂéahermupamhlposeldtonl tBe hexaslohbws Human

fam 5L SEF RO SIS PAPHAIS. POt oo 51 T8l S AR 4 110101

Tempést agnt bwhmtbaﬁ%g&@c b@@b@g}vumaetasq%daae&f A fe io

monocl onal “anti bodi €5 derived fromt he genes with the
framejuerks deriesddiean N WM and R EEhqavp dod Eghtanhdins e¢spettbely e EDR-

e PSS R g e Temes

et al. ach @7 83l huctUSE R @Al RIND based 1Bha@bAd asisbMRs is that the three-
96/ 34096. Non-hunan anti bodies to VLA-4 can al so be

dimepgigpal serctues gf NEWMeanddifelariatrisaegions #1a kaewa fitonbsdsy

R U258 o R PR LB L

resid@stoantbe Mooded407, 213. [0094] EP 239 400 (Wnter et
ti bod] fution

al,\ﬁﬂi)ngﬁagn }?1%13191 quéqg%ég B% 6}061!’# ¥ Ii’l%%),éci’fersu%stltutlons that insert
humeﬁﬂﬁﬁﬁlﬁ{@[ﬂbﬂhh Y RBER! L NbAGeARS hBRsn ﬁ%ﬁcuﬁ stmSn@?at particular

species with those from anot her. CDR-substit
positions, dx ditese ar mope elithe fatbwing besitiesd pieférably at asti five] ten, twelve,

or el FRARCe GERATRL: ¢ et SR B P rts | 3 oL T3 B,

58L, 46D} 611 68 DI S5RDEAL, 69856810 HONUNEN ngwmms 87L, 98L, and/or
(Ri echrrann et al., 1988 Nat ur e 332

(in thv&iﬂq@@p@ vaggblaflomaingg the Igey e pledn) 238, 4HL@§EL 1613637H 39H, 43H,
45H,tEﬁPf 5ah! You p,%?gﬁ 6811, RO 3 AN YR oM %?P%‘lgyégﬁ é};& Rgdor

e’cortres fegions”’i'na huhan—an
103H @canbingao therimﬂaenmnbahrg)t Sed) e@ ,AgY PhtentIN@ M40 213,

TR LS TERER I TR -
also profia¥Pfor PRl Fib, Fv and Fd fragments; chimeric antibodies in which the Fe
and/or FR and/or CDR1 and/or CDR2 and/or light chain CDR3 regions have been replaced
by homologous human or non-human sequences; chimeric F(ab')2 fragment antibodies in
which the FR and/or CDR1 and/or CDR?2 and/or light chain CDR3 regions have been
replaced by homologous human or non-human sequences; chimeric Fab fragment antibodies

in which the FR and/or CDR1 and/or CDR2 and/or light chain CDR3 regions have been




gamma | for CH and kappa for CL) can be added and the

humani zed heavy and |ight chain genes are co-expressed
WO pooraenved i an cel ls to produce sol ubl e humani zBCI/US2006/012493

anti body. [0095] Queen et al., 1989 Proc Natl Acad Sc

US A Dec;86(24): 10029-3 I3nd WO 90/ 07861 have

described a process that includes choosing human V

framewor k regj ons by conmputer anal yS|s or optjal
replacgd by épﬁiog%au% HEBah B RATTRM TGS RENCE: g b riediRiRBIens

antlbotdheg 119 WhSAL PR ?RL%R?%I} (Ill%gg \/5%?91%' HaRE bEé}ﬁeglac?d l%ye

iary structure egion to vi
homol‘ogausehmndn amoncawindeqesicelies which are likely to

i th t
 BBE oo B Bpsrt YEGSL bingh e RO BRb Goca THarETPELe
chain Eﬁm‘ﬁoi ngl%%n?dlﬁ" entiBadyadrantal¥pedy ™, @dracletistics of each of these
585, 089; and 5, 530, 101. Tenpest et al.

antlboﬂggﬁpes Bn@treeﬁmdé fergheio userme M@ﬂignowun ﬂzeeart d‘éa@bad\léaT%BIe the

smalleﬁgggyc’u fﬁ%&l&%{ﬁ%ﬁﬁ?ﬁ% }%?ﬁg gf Q/ % Pgurrmg single-

chain whtiBvditls (ScedA Slghx, i BYlgiaak gblyetcah). rmmOdyEm t@ﬂﬁ&log%trWas
advant age of using th approach to

T t et al
develesAdodarting KennlineaaryHiEn agemebean srmmelssad llaﬁwmrﬁeég ajugique
repertég?%)g %{l’lg ﬁllli]({tﬁ)ﬁgll e{ﬁ‘ﬁﬂﬁﬂh Qfﬂat E%IE Hg{l}%@ﬁls o gt}‘l%p%t}? consists

reglions are nomn X-ray crystall ogra
of a siapke \tai'ialsle&dpmanf (V&) tadrimget e giog, drelt tweeonEbRsloamins(CH?2 and

crr 59 Soreh b GRS S5Tmdoh et LO0SBL o

anuge?xlrﬁ?ﬁ&lh% Hﬁﬂa@ﬁ? of MRlorighBEhbavy WIBR, INERBBAEESELBine the features of.
sequence .g., consensus human am no acid resi dues

conveatlolpé anulbndlamﬂo&aww smallgnoleeitle drgs. oNamhc)@hasFM shwov high

s TSP 50 1B TRl DRl B ot o

be adalifstéred By ngdaas Bthefhan %ﬁéchoﬁﬁénd a¥8 basy4d manfiflctur®8in certain
46L, 62L, 63L, 64L, 65L, 66L, 67L, 68L, 69L, 70, 71L,

embodigientsgs therapputic ¥§iA-4 ginding antibedy.ta immabilizaien wgigtssng/or a

dereetf bRt B NERRNATRMY Sarr Gori 7ar 7aH 74
Antivg ol S?T'ng?ZHSeESH o US Patent No. 6, 407, 812,“6

[ E@ﬁ)él (FAﬁY Emﬁ? gﬁogﬁ S enhp?cg @Sg@f ?)?%Qk‘g‘eé X?I{S)lsé produced e.g.,

'ﬁ{ai!@r) EPRumiTY spRdHd fol APERIBES b mbm%f étcala'l‘%lquln%ﬁ 1.,
us1ng O|I§1mt he Fc Sé\nd/ S?QIS'—’R and/ or C%)RI /or CDRZ e

147, %ﬂ%ﬁ oFhdyi g be:mparettbmepeétgug aloningas d@écéﬂped opiPatseen ehal., 1991,

o SIS T 1 O R SRS P Sy,
Meth@BFiMl ari7-036. US@JB&% @r Lirgg hbmﬁhﬂhﬂizeﬁﬂ’lﬁ&lanqglla@m gisplay éibraries

een repl aced honpl. ogous h n or _non

man
may %@théﬁé@éo 1Selﬁrerl§gh attmify ap?lb%%ﬁn atapibe &av‘ggped as human
therapeutics using standard phage technology (see, e.g., Vaughan et al, 1996 Nat Biotechnol.

Mar;14(3):309-14; Hoogenboom et al. (1998) Immunotechnology 4:1-20; and Hoogenboom
et al. (2000) Immunol Today 2:371-8; US Published Patent Application No. 2003-0232333)."

Antibodies can be produced in prokaryotic and eukaryotic cells. In one embodiment, the
antibodies (e.g., scFvs) are expressed in a yeast cell such as Pichia (see, e.g., Powers et al.
(2001) J Immunol Methods. 251:123-35), Hanseula, or S-accharomyces.



in which the FR and/or CDRI and/or CDR2 and/or |ight

chai n CDR3 regi ons have beenrepl aced by honol ogous
whvanoms2 non- hunman sequences; and chi neri c FAdPET/HNR61012493

anti bodies in which the FR and/or CDRI and/or CDR2

regi ons have been repl aced'dé’y honol ogous human or

non- human sequences. [0098] In certain enbodi nents, a

VLA- 4 bi ndi ng}q anti body may be a VLA-4 singlechain i
In onesgrebasiignt, antihiofigs.cragidarty @Htlﬁrt%mntlhﬂdwg, Newn E$ el et prpduced in

nlamrﬁgféﬂ%glgf rﬁfeﬁméqﬁgriy%arﬁﬁgpanoﬁos{ F@EE‘%%I\%&? %{%tte)kgf‘e%m@ﬂ thelude

for err usé are we
ChineMeHebe@t 094ityn(ICHO eellsh énslnding etbfr- CH@ télbnadsciibedyimsitianb and

Chasig ﬂ%%ilg?pgfﬁgtjﬂg&gio g;gy%:&; EM%@;& Q%tgt'%ﬂh#l-ﬁ:‘i{c liecta%ge
marke?b% ?2%& %ég% Abed %?ghgﬁﬁgﬁ/&ﬁcﬁ] r’m} RAY. H‘i@ﬁ 1@9‘6@&-‘695?

overy I dae (canels an
lympHocgptigssll lpes seg.s NS Oumyederea c@bearntl SPReelds, GQF tells, K562, and a cell
functianal, anti bodj es t hat S
from ASOBH0Y AEIRELst Pt POTERERIERE- dio? Sl BE Gal s gpammary
eplthe‘ﬁﬁf@lln (VHH), a hinge region, and two constant donains
CH2 and CH3). The cl oned and i sol ated VHH domai n s a

sﬁwﬂb Ip @qlcszp@tptq the npeleis geidrigaeanee praodingthe amuBegiabHE

t f '
oS e D G T L OB
sequeﬁ@b%tthdteéglﬂzﬁe mchtldmcbiﬁhﬂb@t@if it @est chn@Emporiging of replivation) and

gh target specifjci | ow i_nherent toxic
selec%le maegenss. gifslsed ltf”éé’(lﬁr r geng fapdlftgies pelption Oé;ﬁstts:slls into

whlchatﬂ@vgc%tglt ﬁs%%lepﬁtfmﬁ% (géé"ee% . gﬁ rﬁbﬁgt4 999 2%‘@ BAU&65 and

o manufacture | ment
5,179101 é) a]E):eamhplary\ﬂbI@e’e&bbl matkengeans inobidy theahhydmﬁibate redacias(DHER)

s R R e B R AT o s

(for (MBQElONA). antibodies that bind to VLA-4 can be
produced, "e.g., using in vitro-prinmed human
s 0 EH dlyaesxemlslanye@ehenb@d regpmiignhepressiog|of an aoighody fe.g., a full

et R o e 0B PR FRGPROE Blorpon e

encodi@PBoth Hidmtibbiay hea‘%@&iﬁam%d th&iﬁﬁ,bo&ﬁhg]&%ﬂmﬂé Bfrodcdayinto dhfr-

Huang and Stollar, 1991, J. | nol t hods 1
CHO zols 12}3(;;;1101@@ @oy@@t@g@dmt_e&ﬁggs%ﬂﬁke }I&%@gﬂessmn

h
v APhRL R G, T s St bpodsan )
enhaﬂchﬁ.‘pmpmtﬁrl reg;lamryrrgememm Gag. ddq:rha:g drane SNAGI GV, @demvirus and the

like, %%gy %@@9 ’E‘%@Wo?ﬁog} et(i'rc% tgygfﬁl’fementl\c/)?ah SV40

& 2 f th
b ACRYSELOE Aoy ol IRABRTAEOR oo RO L

genesxldrheze@snmag®3Bt)ess1mw¢omm1@ssacrm ajaHBRs¢ue.avhirhallows for
By B BN oL i 0 08 SRR
selecG@l/AmpliGdation. FThe Béléctédsﬁﬁlsf(ﬁrr@nt h&wevélsaretulalred to allow for
expression of the antibody heavy and light chains and intact antibody is recovered from the
culture medium. Standard molecular biology techniques are used to prepare the recombinant
expression vector, transfect the host cells, select for transformants, culture the host cells, and:

recover the antibody from the culture medium. For example, some antibodies can be isolated



(2001) J Inmmunol Methods. 251:123-35), Hanseula, or
Saccharonyces. | n one enbodi nent, anti bodi es,
w@asbitewbarly full [ength antibodies, e.g., |gEsT/Us2086/012493

produced in mammal i an cells. Exenplary mamal i an host
cells for reconbi nant expré@sion i ncl ude Chi nese
Hanster Ovary (CHO cells) (including dhfr- CHO cel l's,
described in Ulaub _and Chasin (1980) Proc.

by affinétz¢hrogestograpdy with 2 Prafein2d or Pipiein Gui VR 6660@;];6& also 'describes

cxemi3 SRR ong g Ap BT A, by 20,

| [(]108} AatibodieNDEY nige ibmicarddificaions 3‘:@ medifisatidi®®hat alter Fo
cells, K562, and a cell fron1a tr nsgenlc ani mal
functien, ¢.g.» tQ dEFTEHSHE APRO YHalRRICHOR YL CESPIPIHY il P1g.or foth.

For ex2 ke }ﬁl%aglr\gb‘l%onﬁ%lﬁl re%ltng +90be ﬁle R ke Br @%ré REidues, e.g.,

éi c aci equence entodi ng t I munogl o
one on‘.tnmlaf resicves P3¢ emb2375 et expord B to theverimrisng e ) Sc%ﬁterry No.
seguenc

5648 2801 DURE P UG RS T s BEC BTl dt S PR Bions

5,648060.r epl i cation) and sel ectable marker genes. The
'sel ect abl e narker gene facilitates selection of host

c H1103] Fort @mﬁr@mdmthaémcbade nas'cislemain, the aibedvprodeetion

systel%}r%‘ygeg ; otsx%lﬁg&ze an%%%d%g’% Wﬁfcﬁ & 15061% ﬁoggs fglr}fgf)salcl‘aéced. For

examplél@hdFd kldrh@iﬁlQJf a§® niciebitdsds gly@&#ﬁ?&d g@i@paréémé 293 & the CH2
dhfr- host cells wth nmethotrexate
domaige Thisaspmaging IS the ste fosmodifiention svitidjagersry-fipe aligaspecharides.

B e

complemegt (chg(BurtnmchpddNow(l %ﬁ)l/’gﬂaﬂ {idbh § 1 del4; Jefiferis et al. (1998)

tmmnugl ROE A0 80 AP e 40528 G PR HohE T B i fession

systen‘f Rk Q%ﬂ@pﬂlef!&l&%‘lj}b% dﬂaﬂe@ i B8 e cd@é%&ﬂhﬂ@to%p&@é&é P07, The Fe

ate-nedidted transfectio thin
domamec@n nbp mmiudeeoibﬂ@kmntwp@&tmanslah@laémdﬁmyomﬁeavy and

e At SRR T B Py aBE R s

Patenf NO8, S0 JhMibel den@tod £63 eRprdsdifar aﬂtﬁwdy‘s Ucihe asanam&fNsland
enhancer/Adl\/LP ronoter requlatory elenent or an_ Sv40

of a trapfgapic SRIIANE P\ BResEsRRls coBYHCERIGhYt iasludes i pilk-spepificromoter
and i1l o n%lﬂé’ gﬂc%d th.l:r AR RE RGeS aﬁngi R&i Cng%.f‘ ueﬁ@%? r sRcretlon The

reconbi nant preSS|on vector arri
milk gedeed biiferhalat bosush ftmnsgejcanammalsoﬁclﬁm@ smtdte;i-thhmn the

., ha been ansf vec
antibg g R e 0 B30 Bt O 8 AT P X i D seiop agplications,
used difedftyf or mant host ceIIs are cultured to allow for
expression of the antibody heavy and |ight chains and

i 1951 Asrwsebbetying ther\dodvidrinding san‘rmqu of ithe ipventipadnashe

r,..bi.ol o echnl es use

substa g0 R R B e b EEdr S epRalifee R bitaeg For
examplBaf R@REmes] dfS VEARLEBIhdingrantibedisik Quffiiting to 41lovi sffeBifichnding by

ost cells, andrecover
an antibody that specifically binds a VLA-4 binding antibody it is a functional VLA-4
binding antibody and may be used in the methods and kits of the invention. One of ordinary
skill in the art will be able to identify VLA-4 binding antibody fragments and determine
whether a VLA-4 binding antibody fragment is a functional VLA-4 binding antibody

fragment using only routine procedures and binding assays. Thus, descriptions and examples



the antibody fromthe culture nmedium For exanpl e,
sone anti bodi es can be isolatedby affinity
W@ booefredenr aphy with a Protein A or Protein G PUSUS2006/012493
6, 602, 503 al so descri bes exégml ary nethods for
expressing and purifying a VLA-4 binding anti body.
[0102] Anti bodi es may al so i nclude nodifications,

of mefogh BEREN RPN CRP ARG A Wt Giopiesdpot are
provid¥d iy %lsooagpgp& Bhe HQTofSNRMBhS iminttbileaRRd h&fFimmobilized VLA-

const ant can be nutated at one or nore
4 bindimsadibedy fiegmentsone or nore of residues 234 and 237,
e.g., according to the nunbering in US Patent No.
LabelSaii@tahon O her exenpl ary nodifications include those
described in US Patent No. 5,648,260. [0103] For sone

ang10ep dispsctd bexhe invehtisieinaidEasidg ﬁ&h-ﬁtmrtobﬂlzadh,tmbaﬁgrapeuhc
production sy\?tem may be designed to synthesiz

protein amiibestieses. gV nbvidcdinding antzbodiss) @%#qt%ctlanm%%ﬂs é? agfessithy
preselbﬁe%gng)gg eaftte e% ?u gé;ﬁg?fé %tnhgﬁl?gﬂg %Sw%qglmnoglhzed ant1body
again@ABEragHunie prcteint(e.gs Iatta‘gétoVLMbIhdmgtanbbndm) 1t Methods to evaluate
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1abele§§@€e@f19ﬁ ﬁmﬁ{ﬂfés érfl’é TRNY biddthd ﬁfﬂl‘bb@ﬁccﬂﬁﬁm Qf altdd82o a

nmuno 84; Jefferis et al. (1998) I nmunol..
detectible. 1abb6)3 K aetzapble Tl isaleGoehisanyancibly thitsdnbe detepicd using an

B R T T

specif@label i}t dehits FOr@tdttina ﬁlﬂl@ddcﬂfdhﬂgj@ s%ﬁ@ifd @u#l&[g/mbceﬁures A
post-translational nodifications. [0104] Anti b (?

wide varietnbEdetesable bels san by ugeds :mghg;lg those that Progjde diget detection (e.g.,

a radlf)%c%@ )%agbrelégglhf %p%%é:t%) g élggé %l&?«%c&ﬁ%&téﬁ?@@g 'T@édl'}qgorescent

Protein/(RFPY M. J; archromdphort, hn aptscglda oecledranodentd labetlectct) Ioatndlrect

N WAL A R AL ) —

of deé?tgs : Cﬁd%ﬁ Akt D€ b é%{ach&i‘t% omﬁéégnfr&téal 626 atib SRR B DiSde:

transgeni ¢ manmal s i nclu secret ed-therein,
enzymdrse raglivilittimdey ﬁuofescamt tbelst phospleoreseentspelpcules chesmibmingscent

et ST 49t AR PRPH AL oy s

partichddidr MREhASueh ad BiBtih € Ninl (AAitITRY ddIectivu Disdtiatsicd kﬂcaﬂnfmﬂtion may
| ength VLA-4 binding antibodi es or functional

includq elgermehemilwainssdencrorthedatffile. if a fragment of a
VLA d bi ndi : L
A AR LR B LR MR e o
the labélnahidrigher Abdalp @dnpbherits Iaabfelsnnay b:enili"ec‘kly,de’eécﬂad tittongh optical or

anti body and nmay be used in the nethods d kits .of.
electipR depy SANBRV SR HP S g g SIERETEY R Siet Sxifipectly

detecgéﬁ dv@ign{e?netfrb%d% g@ﬁjhgetté’s, VirdstdhiBin 60 dabR Mte.f MagRAdiSional

detectable labels are known in the art, as are methods for their attachment to antibodies.

[0108] Labeled antibodies of the invention may be antibodies that are used in vitro,
e.g., in an immunoassay such as an ELISA. Such detectably labeled antibodies may be
antibodies that have a detectable label incorporated into the antibody or may be antibodies
that are linked to a secondary binding ligand and/or to an enzyme (an enzyme tag) that will

generate a colored product upon contact with a chromogenic substrate. Examples of suitable



whet her a VLA-4 binding anti body fragnent is a
functional VLA-4 binding antibody fragnent using only

WO oubitemepr ocedur es and bi ndi ng assays. Thus, PCT/US2006/012493
descri ptions and exanpl esof nethods of using
i mobi | i zed and non-i nmobi Ligzed VLA-4 bi ndi ng
anti bodi es that are provided herein, also apply to the
use of functional inmobilized and non-imuobilized VLA-

enzyn?esk?ilélgﬂé"ﬁeﬁ’é%t hIRATHE AHOJSHIBRL SholsBR8ls ﬁ) 13;529 %&% r{ﬁ:%)h&’e@e or glucose

ts of the |nvent|on i nC
oxidagep Bre ﬂm;tﬁelcom@w biading-lighedseqre bidtin apdior eVlldlmartdl drepiagslin

compf il 708 PR EORSR R e SPAEH P T

descrided, ifui émﬂﬁr@ﬁn USS. lpatiMNbst D8 8N83 m%d 15229,930850:011996.345;
ai nst_a therapeutic proteln(e , atarget VLA 4
4277 Rt A 5 b TS990 2006 epdbuiscarpomiedigiaie by efopsres enc e

U T o S
detectoeledabel are\kinbyw i thrchirn gA@attichodyit methbd nftyrigelode tletige bELmetal

to a detectahle |abel). A detegtable | abel is defined
chelatg complex Fmlexyng, ﬁjalt XPIG @1 QEGARET DElaGEE Age fuds& ay. The

d1ethﬂé]¥eh%ﬁh§ﬁeggaﬁgﬁfc%ﬁ ggﬁd@(ﬁ’f &F%ﬂ%ﬁ@ggﬁﬁﬁﬁet&fm&&% acid; N-

i nventio e coupl to speci I'ng agen
chlord-prtoldencsulforagitié; mdiliog tetracidoi-H gl -§taﬂﬂﬂadthemglycmgﬂ 3
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by refé@nék), MorodRnaP&kibY¥&ies Aa¢llso %efrééé%dqpﬁﬁ)ﬁ@enig%&in thd Si8Sbnce of
Fl uorescent Protein (GFP), Red Fl uorescent otein

a coulmgrgentameh ps glateedlddydp hopeiodate. oﬁmtlb@dies oraydiedgheleshwith
ﬂuoreg@eﬂrc‘%ah%pse n’ thee ﬁl%sgnc 8? Jtshggéaé %@Lm% gé (:“nxslt %fa actg)((} \3’1?1{]

1soth1(Myﬁndtte mirt d)th@r ammmhaas ehtidedieciapbeldbalea |b§r deﬁﬂ&tlzlaﬂwﬁ for
en att to or incorporated into_anti bodi

examnqﬁchm SH ﬁmuslngéakﬂardgﬂegrgup&m&l& Berginn qfawr&lbody, using
reactl&ﬂ&ﬁfdﬂﬂfﬂ%%l‘fﬁ b nBPAIRE ltﬂe%ﬁrﬁbﬁé}?f(;gg{)ﬁ{ml@ﬁ nt nol ecul es,

ronophores, [um nescent ot oaffinity
mi1d oL [Ths detacwbrmﬂ the dcteqiable labkkin anrasi;aygxfmhismsemtbnas also

bj ot.i di t thods of th
roferrg Bt g PRl e PG e Ce AE=Befods
immuhédsbay arb Q0 nofn R ety R0 tu'i’@é‘ﬁaﬂf%&b@@m&é%%dotttﬁe 1nvent10n

detect a | abel, depending on the nature of the | abel
the asspychignahean besdeigetesomingeith o mulédyetlisplataycager (.. enictoplate reader)

o assIEHREA et ISP DRI Sl RS B s ot dpgtion o

other édtectionrmdang shiebld for deeeiigerdattdidblanbelbaiize€ anjhe Gitettion.
streptavidin-biotin conjugates etc. Many additiona
Addl“é?éﬁ‘é&? piisfor defestingdplelxarswell iopmcn A art b eanebertsehisuethods

o ABENTET L BorTlBRias BB LEbEI
detectugemh antibedyt thet specifically bindstol afﬁnﬁeabmdmgsamubo@s v&i&rem the
sensitlj%fl'ty%',A at lga% Qbou%tls&}nag !5(¥Onlg,aor Ong ?ll:l] tp{re grgédeesmbmf[ ments the ELISA
sensitivity for detecting an antibody that specifically binds to a VLA-4 binding antibody is at
least about 500ng.

[0111] In general, the detection of immunocomplex formation may be achieved
through the application of numerous approaches. These methods are generally based upon

the detection of a label or marker, such as any of those radioactive, fluorescent, biological



anti bodi es that have a detectable | abel incorporated

into the anti body or nay be antibodies that are |inked
wo eooa/1eenndary bi nding |igand and/ or to an enRgIESZ0861012493

enzyne tag) that wll genergte a col ored product upon

contact with a chronogenic substrate. Exanpl es of

sui t abl eenzynes i ncl ude urease, al kaline phosphatase,

and erlsygiats Fiae Do S FOBrSTRregs P st PaetE R U e s
3,817,397 95B1sh. Stonopbavd 90a3 A uRquAds; 4, 711455 df, 366,241, each

Tabel's s wel | "known to those of skill in the art and
incorparatedieercini tyadferdnse. O apipybe ong may fmd additionplpstvantages through the

, 817, 837,. 3,850, 752: .3, 939 Q... 9 45;. . 17 43.7;
use of 55 ipdpinhye 10kt St o B 3ebond AputhdSutL A et freana
bindirgehrRhe&aent, 4503 REJwNUNBE atts net hods for the attachnent

or conjugation of an anti body to its detectable |abel

al® 12héwhowld betpprgeipted Ahat deohpicmatdasc ipde obtaim) ade
e e | e Com [ far.
produlE v 84 Bloc ek Bbas (158 M AR PR R WS to' i and
produck £idfyteateaintibady theplsindsieaks VEAa¢ bihdangandibodie witbhiRd) affinity (for
et hyl.enetri am netetraacetic acid; Nchl -
exampie. il A iy PR %ﬁ%@mb@&@m 62423
_.al pha.-6. al pha. -di phenyl gl ycouril -3 attached to the
Kits antibody (U.S. Pat. Nos. 4,472,509 and 4, 938,948, each

i ncorporated herein by reference). Monocl onal
a 118 dhe inventjoradlswrelates; brpare & kits for agsaping yirepresenedief an

. f l 3. . h
immufft FIGHEE 0« A S AP EPo0L P 4EhaE AhhPleTRNE § may
includ¥Bh& gcsre inferitidBe PaR BRHRE iRluditye Hat wa Uiphitedgo detizemeab obyther

reaction with an jsothiocyanate. In other enbod] qentls
VLA-4rbindsegieiborsordragssat barasd add|max ingirde dtecialy labeled and/or
o LR Ry 4 S SLLNEL 1 BBl Aot 9t o

antibodlgn i kit ofthe tilventicionmyptlsalitdude dre camidrd ofitherfeldoging tomponents:

site. [0110] . The .detection of th etectable | N
Platesawpa%%vaéf et fﬁ@ﬁ% solfond GeoBlor Be prae: W&é@@%ﬁfnbmdmg
solutifss, dBE&E tb108odshEc), Pb8RM and/WaicBRMH dodfroP@hiids 4hd sbit@ons. A

signal in an i munoassay are well known in'the art. In

kit of ¢herrevéntion mayralsceimblude muitter instruetinmsifertha uboef, the kit ferdbeary

.. ..si.gnal .can be detected ugin B | ta ~ .

cen 8RB0 S8 R e 100yl ol oot

Kits oZsd iaterltdaahdyasoinckds hdtifibnal Shipedenthaiseil irothe parfotaeance of
optical detection or other detection neans suitabl.e

positippandien negptiveElal Sde¢cntioh#iseyst abkit of thejipyeagion mayiaéso include
equip R 8l A or T o R R g oSl the
inventile i nventi on. Methods of the invention include ELISAs
that have a sensitivity for detecting an anti body that
specifically binds to a VLA-4 binding anti body,
wherein the sensitivity gkagipldseast about 1000ng,
500ng, or 50ng. In preferred enbodi nents, the ELISA
peenks ING(a417 IR BAHGHYASAY ant | body t hat
specifically binds to a VLA-4 binding anti body is at
[0114] The assay format and design was based upon a bridging enzyme-linked

Qd

Immunosorbent assay (ELISA). Standard reagents and procedures suitable for bridging
assays were used. In brief, using standard procedures natalizumab was adsorbed to the
surface of microtiter plates followed by a blocking step to minimize non-specific binding of

serum antibodies. Controls and samples were diluted and added to the wells. Using standard



| east about 500ng. [0111] In general, the detection of

i mmunoconpl ex formati on nmay be achi eved through the
wa@ppbileasi on of nunerous approaches. These net POOESANE012493

general |y based upon the defgction of a |abel or

mar ker, such as any of those radi oactive, fluorescent,

bi ol ogi cal and enzymatic tags. U S. Patents concerni ng

o 88 S M B it
the pléte2wHth bi@irehlalizua a6 ,wdxvedaﬂﬁdirépfa@%@-@ﬂbﬂﬁfé Phoktiaths®SA-AP).

reference. O course, one may find additional )
The colgy dertelepmaent was Depottinsal to dheimauni of apiirapipligimah anjibody bound.

i . e _
1900 SR o 600 LB podl R gt copfp

was incabitbé ire96-we[l @didfiter E1I8Apladedevenriphiten ambat tdhgieratures. The

recomypeadal B HERe U ABER (e gt S ARt Sy Teethen

v . r .

L A e i

buffer(wasr 200 divpdlle, Thee flatghwafefwashed withtvedshing iaffebamidthergincubated with

..antibad .., 12 . Kts..]0 .JThe inventian al s,
vt B e e bl SR 80 o
addedésﬁgtdlil&lﬁlﬁﬁﬁ (maig;fﬂllqs gnzggoﬁce\éhéﬁ@% BebRg Mﬁeﬁg&ﬁ gd} 2%r + 15 min.

npl e. An exanp such a Kit may 1 nclud
The assby dduent coitomang atded batdiizenabrrepugsintey] a bartfirmatory step.t Eble

volunieo s B gy Bvas o et e S ehe it W iekisestin
bufferdft @en UthBRed QakhIN-APO iafibichi tbnifRYatiinR§ Fo1h®-FPmut. | PRS volume

and conpounds for detect abli | abel i ng an antibody. A
for thecineulpgtiopyath Srivehll Wes 1 0yl el o Theplated svesmitien w ngfashing

) _ . . ‘
ot {5 P4 RO S 5 A BB e PP s i
temperasies forf45e50 min. Mhengolaaleubi the $ncuﬂihﬂidiei:ﬁtth6Aﬂ’|Lshb§tﬁﬁﬁdwas 100
tg), sitive r negative ntrol sa es. an .
ul/weﬁo&ﬁﬂﬁ dlone.g; ﬁ?gf/rﬁm@ Pav e @@&drégﬁc Y &the sEpsigte reaction
mixtul¥ AddtRopdkal Bl P08) a8 rdallGe 45Sn AT the kit for the

Identification of "an”i mune response to a VLA-4
biMHdi6hfonassihantyptanceghd poditved anal negaiinl contrikistted o6 ptolvige results.

... nvent i.on al so i.nclude additional conponents
withir L e e PRite BRd Prstians £ b soterot oL gt (rgap sermples
results; e MWk RRSAYSnegdtiké if tAdir DNVl RNeRW IMYefth&Pnegative

i ncl ude equi pnent such as pl ate readers and/ or robotic

cut-off guality penitod sarsples Spmples Were #lpejudgehaeative ifitheir OD value fell

i i | : i I .
e T
(patienty sargpie wpmabinsided pamlizunab idghagprénzytoey bicp kad less than a pre-

defined percent. Samples were judged positive if their OD value fell above the defined

negative cut-off quality control sample and the inhibition of the subject (patient) sample
signal by added natalizumab in the confirmatory step was greater than or equal to a pre-

defined percent.

Example 2: Screening Assay for an Immune Response to a VLA-4 antibody

[0117] A screening assay (as described above) was performed on samples from
subjects who had been administered natalizumab. The presence of an immune response to a

VLA-4 antibody was examined in patients who had undergone natalizumab administration.



| mmunosor bent assay (ELISA). Standard reagents and

procedures suitable for bridging assays were used. In
wheioeflg796si Nng st andard procedures natal i zunab ReEBUS2006/012493

adsorbed to the surface of microtiter plates followed

by a bl ocking step to mni ifi%ze non- speci fic binding of

serum anti bodi es. Controls and sanples were dil uted

and added to the wells. Using st andardprocedures

d #1148} Binlogiralisamnles Sivnt subiresy Whashadb e@ﬁtﬂﬁ%@ﬁt@@d\n&@lmab
were QREETRASESA ot EARRE A0 LR syt win

them&h@t&pﬁ@trﬂ&dnﬁﬁ&aﬂ@el The col or devel opnent was
i ona

;
A hfﬁﬁbéfye botaiacudeshe peehediieh A RAD & f tbatv eputpol. The
high aﬂ?ﬁ&}b o Z) dﬁ%@eggﬂﬂé\cg% AT R eaxﬁ‘B@&'eE‘fhap%JrﬂrnaMi%um%b) that

I nc mcrotiter ELISA plates overni
were @eseatrn Eologicehyparmiesuiras subibess.r Eeonegative cutvad! level etermined

t h o/
to the feipyeb porneRpatioc B e Bl PRl R el i B sz o4 0
ng/mIt BRRA 8éruine STHeQensHivity offthe mec whes el ndihdcikinagr (bﬂdlitﬁéd) serum,
was 200 m/well. The plates were washed w th was

With tssppeceto sensitiviverihe mdbouesdeteumiredda deteetangio ﬁﬁ’iaBFmﬁ%AgS but to be

s LTGRO e BiE oot
other fuofezliles on canpormhisaihadangpidsi \&arstdetanmmﬂab inchsdefinterf2reince by free
o Sy ke dons T ML
natahﬁﬁﬁ%y infrfeHERE WA Sth% @3?16 : ééé%{a'] dfo%‘ ﬁﬂﬁnﬁhﬁ%&%b%’hﬁo&@? MRheumatoid

I n washi n en 1 ncubated wt
factorSasAlsoafbuadrini mtwfereewnhﬂwtassee's for 30-35 nin. The

% t.he incubation with S Orﬂ/
TRUATY 10 Bttt o R SRS SRt foShA mgmie i
charaét@ﬁihtlbﬁ% ?5 Rasbsk BintithSihBd §cdéeRinglashdylsveRE 8RY |preformed
phosphate ([PNPP) at anbient tenperatures for 45-

Blolomcml sampipbes\fesiny rsmbj ¢ass whpbad heansdministerad natplizamal m teatteé for the
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[0116] For assay accept ce the posjtive and negative
blOCk%rﬁlilgP@efh athe BEEpiER SO otk leug) fptht Mlmlw%yaﬁrd@tea%meﬂéa3 -4

stand%/ra ld@%aﬁ dWobE :tl%' Rén &%eatsﬁ%ﬁ fefla @aﬁtob%fmeﬂ%rﬁ %Bn—dosed

tient) sanples results e sanples were judged as
patiemse gHdry evas & StAkilse-fOBitivalrate ahdtte serditvityt @féh@l efsayas 500ng/ml of

neat g5, THRRERRayal FUanhp el Rt BT Bet wi S Bac iR orec

anti- SHREIAGHLRAABSdi¥E01E Was Foiindab Bk idkn&aR foGtreRasm!RnARdnonoclonal
the inhibition of the subject (patient) sanple signal

anubct;gteSacfue@dmuaﬂerfzmmth thenassayones alpmexsmined: ephagssay towed the

s B3 Rl U ISR SRS R P s
mterf&%ﬁ@dby/ﬁeé?ﬂhﬁlg@ié shapshal inthyg. QOnt rol sanple and the
inhibition of the subject (patient) sanple signal by

Bzock@%dggayﬂ;ragmygmgbl n the confirmatory step was greater
han or” equal to a pre

Results

[0121] The positive results of the screening and blocking assays were compared.

There were 217 Blocking assay positives and 222 Screening assay positives, thus there was a



defi ned percent. Exanple 2: Screening Assay for an
| mmune Response to a VLA-4 antibody [0117] A screening
w@s®wasoes descri bed above) was perforned on sBOPUSR06/012493

from subj ects who had been adm ni stered natalizunab.

The presence of an i mune r¥sponse to a VLA-4 anti body

was exam ned in patients who had undergone natalizumab

adm ni stration.[0118] Biological sanples from subjects
differaoe ofi A% dmderpeactni oorsortapde 0iEA’%h. Acecmbingty, thetsetseningfassay

e presence of a.sol.ubl e .antibod eC|f|c .
provids? A BCGHE A FIeAHR Bt & SFHE BHETTHIREYS b anhgerif VA4 binding
antiboBsanpl e 1. [0119] The tests included the use of a high

affinity mAb as a positive control. The high affinity

Exam%e? detected binding anti bodies (e.g. antibodies that
d natalizunmab) that were present in biological
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at anyfige pbp MR Ao AR, S FREP PR e Bha 5 D o
pers@t’énﬂ‘jr ARsiifved Thatiaasiont sRRE ?ﬁtiérﬁ@hhdldql’ectafﬁlgantibodies (ata
| ustrates the effects of free natalizumab

concenmteqnf orehé etg%wt) [t @ Hiaglatiranpeist &yt negativnior apdhegissAl ﬁﬂ@ther
e R A 65 BREREN B0l LR AL SRR o pgor i

pointsStBaeeaEe ﬁglaﬁﬁﬂ&)ﬂaﬂ@&l&m ek d gindhx simel pednt it ﬂzllow—up samples

characterizati on assays to assess binding in the
testedscr eeni ng assays were al so prefornmed. Biol ogical

WS? ¥i L%é’%‘w BheSihS oA P@s@tl\;éex%ghléqﬂlpﬁﬁ&ftﬁﬁ/ﬁg developed any

b were tested for the presence of a sol uble
antibeaiidsi k&l);dpelthatof ppidaits devaldpyd Bparsistentitaatibodierstio namhragmab Over
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becanfﬂal ﬁ%ﬁiﬁQ"oﬁﬁérbl%ﬁi Afibodies afiGaadel\38. qli&ns‘iﬁnft-pbﬁﬂeé dti¥nts had
mAb used was determ ned at 3-4 standard deV| ations

detecfabl@\a@tlbmew:;we{iflan@tswmeaubswl@lnﬁy ARty Nea#i v ned
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e assay was so exam ned

the ragesefaylapseoatdd trivathsy Menamhs;ﬁ 9 moathdyang 9-12 moh‘éausetﬂcpectlvely
Results from an assessnent of bl ocking assay

Results

[0125] The results indicated that there is no apparent effect of antibodies during the
first three months of treatment. From three to six months the “transient” antibody-positive
patients showed diminution in efficacy of the natalizumab treatment. “Persistent” antibody-
positive patients showed lost of efficiency of natalizumab treatment. From six to twelve

months, full efficacy was restored in “transient” antibody-positive patients, but not in



interference by free drug are shown in Fig. 2.

Bl ocki ng Assayfor natalizumab Results [0121] The
w@omstioie2 results of the screening and bl ocki NECEHESHEY&012493
were conpared. There were 2%7 Bl ocki ng assay positives
and 222 Screeni ng assay po§ifives, thus there was
adi fference of 5% and a percent concordance of 98%

.. Accordingly, the screening assay provides an accurate
persigignis gpibesty-pesiginatients PreRidiaslydbisdmpartan tg identify transient

e e

therapger f or med on sanples from 625 subj ects who had been
adm ni stered natali zumab. The presence of an i mmune
EQUINVAIBNB® to a VLA-4 antibody was exanined in patients
who had under gone natal i zunmab adm ni strati on.
| (2P TaSseakilRAlih BRArEFilT Redaia, bZbéEle tdaschiaiR aking Abnore
exam ned was: 91% (569 patients) antibody negative and
than r@eines8perameniation) mapy edvinglents te hsspecibeo wgpdameats q@itlje invention
Y i ' 9 9. ' " e " . .
cescripe Bl S iheldhs b RN AR epld BB g sliquipg laims
TI0207] Alisfefndncpg $hdludigg pathteivbembas deleet ableth are incorporated
anti bodies (at a_concentration of > 0.5 ng/m) at_a
by referepgeq i theipantigetyndn cagof gpiet the rresentannliseinme gwﬁldnzﬂ gy

ddmﬁﬁ$%FH17ﬂ1m%1Qﬁhﬁﬁﬁ' The persistent positive patients
a é%tebta% e anti bodies at two or nore tinme points
t [H28)\W&Ehe teans khadstprd@ioha ydichpaave bear eraplogedamgised 4s tamms of

point with.no.fallow sanpl.es tested. [0123 ig. 3
descrifiosand s Of Hieon @ Lfer SR FabGbsiihe us 90k foffp ae
expresditis AEVEIIQRRE aRPYqATHILROSH 188 feaRirds RGN REcrRRHIEBbSions

devel oped "per3|§%en;" anti bodies to natalizumab. er
thereof(vbeing mspghigediat yaaious medifiratipesarg ppssibie within the scope of the
invend(getectable anti bodi es at week 12. No subject becane
Usitive for persi stent anti bodi es after week 36.
Transi ent-positive patients had detectable antibodies
at week 12, but were subsequently anti body negati ve.
[0124] The results were anal yzed to determ ne the
presence of an effect of antibodies on the rate of
rel apse of the original disorder in the patients
treated. Fig. 4 illustrates the overall effect of
anti bodies on rel apse rate. The rel apse rate was al so
assessed for subjects with respect to the tine el apsed
fromthe adm nistration of the natalizumab. Fig. 5A-D
depict the rate of relapse at 0-3 nonths, 3-6 nonths,
6-9 nonths, and 9-12 nonths respectively. Results



[0125] The results indicated that there is no apparent
effect of antibodies during the first three nonths of
wWoe@atomer . Fromthree to six nonths the "tranBCEN$2006/012493

anti body-positive patients shomed d|n1nut|on in
efficacy of the natalizumat’ltreatnent. "Persistent"
anti bodypositive patients showed | ost of efficiency of
natal i zumab treatnment. Fromsix to twelve nonths, full

We clafiti cacy was restored in "transient" antibody-positive
patients, but not in"persistent” antibody-positive
patients. Accordingly it is inportant to identify

.t Aaﬂiahwa c&?éduhg dy:hmalljé El‘gﬁlmaﬁﬂGﬁﬁthﬁle&SSp@niegbgléVLA -4 binding
opul ation for continued VLA-4 binding. ant]bo

antiboik apbiccdy PaEdFePYsDg detrRBRENG RFhers piglogital garpple from a

subj ecWhﬂak hésetfegﬂ BidGristded 'BG\IE%Q l4%1ﬁ&n%ﬂ§ﬁt%c}d cBntléPig %?:Slﬁl?gﬂ? E%mﬁcant

an routine experimentation ny eguiva
threshel;déeveﬂ ofa emtbbldlan’ebncbf théit bitds to e Mi.Aeh boddegrankibody, wherein the

presengg, 8&438%5? gﬁché?e!fvgﬁ) ar@ félgt 3 ed:}i,[.t 9 eatixfa pf a clinically

mgmﬁ&ﬁ{t%ﬁﬁﬁe%@s bfke!ty @hmmact BinHin g%ﬁﬁ&m s, disclosed
herein are |ncorporate by reference in their

entirety. In case of conflict, the present

licati in n | ni t.
2 R pefbuRB s e £ bR L et e via-
4 bmdl;@eﬂmwa)} Ryedicas®by &eqara@néeedsm 1@kt e gaedhold lenelaﬁdomete
mtation, and there is no intention in the use of

ant1b0§m &Chthe SHlr-4ehindiag am@%@wm at Iggst &e Pinkegiepl spryples taken from the
Subjec‘?gﬂ%lyf@eg{lﬁlﬁe?e n#gﬁe features shown and descri bed or

Ions t it being recognized that various
nDdlflcatlons are possible wthin the scope of the
i nventio cl ai 1. A nethod of detecti.n
3. oPhemelot el 2 Mheiin (riircorS piseansisd 459 easf one month.
bi ndi ng antibody in a subject, the nethod conprising

det er m ni ng whet her a bi ol ogi cal (&?I e froma subj ect
t Hlae methodiod elaira @nivhirsineatdershthyitiveshald Fearelef sahlbilﬂow@body that

inds G B0 T EUABHLY il bR QLR 4l e
subJec@Bﬁﬂ\n%Qﬁ)ylsec‘ﬁﬁ%ﬁme hes.presence of at |east t he

threshold I evel of the soluble antibody is indicative
of a clinically significant inmune response to the

5. \,\Eﬁi fheﬁ{oﬁ%'f RNt \7*}['381%},1‘1 a ?evFlTJ}%o{HB é%b%y {‘Haﬁbﬁﬁi;to the VLA-4

erern a clinrcalTy significant 1 mmune Tesponse
bindirigraetlb’chd%sdeﬁermdned@yant| body is indicated by the
rese | east. the thre ble
dete G 06 s ule PRRng ST 6 v Ay g aptivediah & i

ahquopbpdhgg,m@%lcaqggﬁb}%saﬁ@ken fromthe subject at different
time points he nmethod of claim2, wherein the

determinimg vwuither éhea?o?éukéebmdmg@@uwyy wstspeaifie fordhe Vimgné hinding antibody.

6. The method of claim 5, wherein the specificity of the soluble binding activity is

determined in a second aliquot of the biological sample.

7. The method of claim 1, wherein a level of soluble antibody that binds to the VLA-4

binding antibody in the biological sample is determined by comparing levels of binding



4. The method of claim2, wherein at |east the

threshol d | evel of soluble antibody that binds to the
wORoe401965Nndi ng anti body is present in two bi ol BQi/U81006/012493

sanpl es taken fromthe subject at two consecutive tine

points. 5. The method of c#fm 1, wherein a level of

sol ubl e anti body that binds to the VLA-4 binding

. anti bOdY i s determ ned by: determ ning a |level of
activity§p ahabsladi Wah rigbiading antijodyaneasaredimihe nseseaehef taiotar gy
oo | ' i f oY) peal sampl e; and
dlffer%@f@?%‘%?’%bﬁ\%}%&ei%ﬁg%%t ﬁﬁejnl?%)ﬁ%ﬁegg ‘nding activity is
specific for the VLA-4 binding anti body. 6. The nethod

L TR E e

int 850 S0 B AP e A R i o i
activityltéad irbinotilizgd ¥hiA-# bihdingantibedpinshoygedial ths preptmseiof two or more

... determ ne c ri.ng..l evel.s .of bindingactivity to a
dlfferqrgﬁgogats gﬁx‘%"‘ﬁ%ﬁ&@%& BERP S easured in the
presence of two or nore different anmounts of unl abel ed
VLA-4 binding antibody. 8. The nethod of claim1,
9.  whbe siethod df Tetwherstinup fiest davel duipding aetivityrig s lekpled¥LA-4
. VLA:.4 hindi ' [ .ol 0gi kg A S ;
bindinf b B S AN MARerP of R s GLBIINTAS ip gompared
to a sedbnd evelif] b%iﬂﬁdg Wity t6 hﬂ%ﬁe?e? WDA1431ﬁd&ingEﬁﬁbt]E(Bdn1:a?.u1teﬁén the
presence of two or nore different, anoynts of sol uble
presenge &1 2 sgoRd iamyuahel yerheledoV Lobinding atiadye| ai m 7,
wherein a first level of binding activity to a | abel ed
VLA- 4 binding anti body nmeasured in the presence of a
10. f The metroluftclaid A mthatedh the fivitAnd seenddensdy @ibindingactivity are
second.l eve] of pi.ndi cti.vit o a.l abeled VLA-4
deternyin V‘rﬁrsh?ff({ S&Bﬁ#%ﬁ%éghq l?}OftOﬁﬁ:aL?a@g’éﬁce of a second
amount of unl abel ed VLA-4 binding anti body. 10. The
met hod of claim9, wherein the first and second | evels

11.  offhpimethadpfataim, whetpie theamount alespluble antibody sntheSHeddcbinding
o ali.gquot s .0 .ol oqi e. 11. The method of
antibogy ji'fctgrinif A RbRusdk B ARIRY S, L The body to the
VLA-4 binding antibody is determ ned using a bridging
EL] SA assay. . 12. The net hod of _cl aigj 1, \(\hereiﬂ L.
12. 1 The meeayt ik feergh adevtdevey of Bngig st Wiviohe G4 binding

oo 5O 188 LG PROR 08 1§ Roy ATURSE3 S0 oo,
a secdnd\etel of binilimgiantivigsctoi the W.At-¢ birukndAntibddypisndditergpined in a second

. anti bo is determn in second .i noassay for. a

i GRS S ERE Aot T B DLl TRE LA e gaunoassay
is spil&RIGRRALa LFBAR AR BAYO R DBl @&uwet\hm-zgusiﬁ&hg %nﬁmr?r’(harpﬁle first

unl abel ed sol ubl e VLA-4 bi ndi nIg anti body than the
immufpgssay, and wherein the presence in the biological sample of at least a threshold level

of soluble antibody to the VLA-4 binding antibody is indicated if the first level of binding
activity is greater than a reference level and the second level of binding activity is less than a

predetermined percentage of the first level of binding activity.

13.  The method of claim 12, wherein the reference level is a level of binding activity

measured for a reference amount of soluble antibody to the VLA-4 binding antibody.



I rmunoassay, and wherein the presence in the
bi ol ogi cal sanple of at least a threshold | evel of
w@odoehdmennt i body to the VLA-4 binding anti bodRCT/85S2006/012493
indicated if the first level of binding activity is
greater than a reference |&%el and the second | evel of
bi nding activity is less than a predeterm ned
percentage of the first |evel of binding activity. 13.
14, Thbe methoddf ofairg|13i yhargin thieeference dieounsiscabont 200 v/l i s
a level of binding activity nmeasured for a reference
anount of soluble antibody to the VLA-4 binding
15. amhé bethod W clalha drathaetlerefn the MIM-3bindihesreibody ikea humanized
. reference anpunt i.s about 500 ng/m . 15. The net hod of
muring prmaslengantbodsiiRetledt t he VLA-4 binding antibody is a
humani zed nuri ne nonocl onal anti body to VLA-4. 16. The
nmet hod of claim 15, wherein the VLA-4 binding anti body
16. i $hamethvdnif zkinflér wherkimthe VileA-d bindhoglgntibabdy 213 Bumdiized form of
) The.net;gg 8& clai m 16, wherein the VLA-4 binding
nouring ARt AR 2L L 51 | zumab. 18. The nethod of claim 12,
wherein the first and second i nmunoassays are bridgi ng
ELI SA assays. 19. The nethod of claim 12, wherein the
17.  f The methnd fetrdind 6awbergin the YdrA-ddinding antdiedy ivragalizumab.
unl abel ed VLA-4 bi ndi ng anti body and a sol ubl e | abel ed
VLA- 4 bi ndi ng anti body, wherein the soluble |abel ed
18. VirAe thelioddifethianti haein e ffiah @he deconll mAnnenzyy¥eire Bridging
fluorescent marker, or a radioactive marker. 20. The
ELISAve88888 of claim 18 or 19, wherein the first and second
i mmunoassays are conducted in parallel reaction
vol unes on a single reaction substrate. 2 1. The
19. n@hbetleld oflchim 12, eherk thetiestand s¢doad bsiogimpaisesarmnebilized

IS serum sanple. . 22. Th 0 lai.m.1l or 12 .
unlabefed Va4t @H@l@%}@@@y pad %Sﬁuﬁi&ﬁ%@mf@@%ﬁsﬁﬁqﬁw erein
the soRfol€1aBE18U 2,4 W@ adiibBdP AL 1SS WAR allehdyo, @ fluorescent marker,

sclerosis. 24. The nethod of claim 22, wherein the
or a ravlagactme mhadsr.r heumat oi d arthritis. 25. The net hod of

claim 22, wherein the patient has Crohn's di sease. 26.

The nethod of claim2, wherein the tinme points of the
20. atThbaasiod oFleh 180dre Obivibed walfirsandkesnd ivhaiunesksiykere

subj ect are separated by at |east /15 days, 30 days, 45
condugteddn paellglgesriipg volumestine sigglp rachen @lbéf\;ﬁtle-z, further

conprising selecting a therapeutic reginmen for the

subject if a threshold | evel of a soluble antibody
21. t Mat nisthdisoftobrimhieorI2Awhetzimtherbiolagitallzanyld is adetuar sanydel

in the at |least two biological sanples fromthe

subj ect. 28. The nethod of claim 27, wherein selecting
22. 2 ThBHARRLSH FaifnCOHEY) wHRFTRH th%%ﬁbj_e@t\’ié‘h%ﬁﬁiaﬁ?aﬁerﬁ.ur rent

therapy of the subject, determning a new therapy for

t he subj ect,

23.  The method of claim 22, wherein the patient has multiple sclerosis.
24,  The method of claim 22, wherein the patient has rheumatoid arthritis.

25.  The method of claim 22, wherein the patient has Crohn’s disease.



nodi fying a current therapy of the subject, or
stopping a current therapy of the subject. 29. The
woredohoar9ef cl ai m 28, wherein a current therapyPCT/US2006/012493
conprises adm nistering the VLA- 4 binding antibody to
the subject. 30. A nethod o?“selecting a therapeutic
regi men for a subject conprising: assaying a subject
who has been adm ni stered a VLA-4 binding antibody for
26.  t Fbe predansrfelaim % whetsin thedimawaints of tanrd denst e qriyeore biological
. i . i
samplfs il O QRO R ) ks TS0 E30RES. 7By, or 60 days.
subj ect based on the assay results at the first and
second time points, wherein the presence of a paositive
27. Pﬁl?ﬁﬁ@ﬂ?%’s‘ﬁ&ﬁ??é’é‘ ‘atturghep GOPprisipg solbgtinga tﬁ?rap?}ﬁkcéaglwntfwethe
iR £ ERG f &gl ibdtyCBht Bind 8MhS VEADA binding antibody 1
Subje‘?ﬁfes oﬁamalﬁr?tk ghgl?r?gflng }gtgt% v?ty in a & ol glglmcfgaﬁnl oey 1S
deterrsinnp iretho lat whstewo foialogitd samplep dom e subiectpoi nt in ti ne.
31. The nethod of claim 30, wherein the first and
second time points are separated by a clinically
28.  SITUB nfdtlkNdf ldifE2 70 MhieReh sedebting RehdRpdued r&fimeh dbipades,
wherein the clini callgjy nifrcant time period is at
evalugtingst cug@ntidpeapy 38 themnbj e tblsemiaingcd rawrileopyiprietheisnbject,
VLA-4 bi ndi  ody. g . h .
ol £ DR RO SE A o SR B e
time point.34. The nethod of claim 30, wherein a
therapy ot her .than VLA.4 binding anti body therapy |s
29.  sdhemethpd of aipodd, pibgrein arvFat thesay rogurisespdraiaisiyingithe VLA-
. I hst second time points. 35. The nethod
4bn“§?ég?g¥ﬁ7%%ﬁéﬁﬁggg%n t he subject has multiple
sclerosis. 36. The nethod of claim 30, wherein the

subj ect has .Crohn's di sease.. 37.. The .nmethod of. claim
30 36 hop 8 eleHDed BPEET R CE TR e SECHFORPRERE, 36,
assaygTBlubRE: Rho AL Reh iaBBifstblRE KAMEALS Kindigg iaHﬁ"HSba?/Cfbr fhe presence of
subj ect conprising, detecting the presence of a

a positive fimane yespongaitd fhealAtdnbindiag rahustysé firs and wecand time points,

bi ndi tihody i t | t l.ogi
oo 0 AR Ry B SRR PO G A B o
seconddifdpaintes ed a VLA-4 binding antibody and the at |east

two bi ol ogi cal sanples are obtained from.the subject
whereip thej nfeseneefa PASEEVHimne respenseAt 3 NoH 4y fimg 1s indicated by the
t otk [ j e .
el LSRN0 DL EEP oy 0SB R AR otogin
sampkiofprifddctaorh thensubieet atehppoiseinttoneé.he VLA-4 anti body in
the subject at the tines of the at |east two
bi ol ogi cal sanpl es.

31.  The method of claim 30, wherein the first and second time points are separated by a

clinically significant time period.

32.  The method of claim 31, wherein the clinically significant time period is at least 30

days.

33.  The method of claim 30, wherein VLA-4 binding antibody therapy is continued if a

negative immune response is detected at the second time point.



39. The nethod of claim38, wherein the clinically

significant interval separating the tines the sanples
wae®@enbmel ned fromthe subject is at | east 15 PEpES2080012493

days, 45 days, or 60 days. 40. The nethod of claim 38,

wherein selecting a therapel?tic regi men conpri ses,

eval uating a current therapy of the subject,

det erm ni ng new t herapy for the subject, modi fying a

34. cOhe mﬁhqdhé’rclmga 3% whensinsaithierapy other thandplehrigbiadiag apkbady
era AR i P b B A 08 80 B B cond e
pointsVLA- 4 anti body to the subject. 42. The nethod of

claim 38, wherein detecting the presence of a

cllnlcally significant immune response to a VLA-4

{ a

35.  piTHF gl RS ARBIES LA o R 0gs

adm ni stered a VLA-4 binding antibody contains a

t hresh | evel sol bl e .an d Lh t binds to
36. H%‘ %‘% CX?d‘i“rﬁg) ’feﬂb'g‘? el?d/ﬁ%t ?g:%/ @8nce of at

Ieast the threshold | evel of the soluble antibody is

indicative of a clinically significant imune response
37. t he ethdrefsldinid, myeesin thp sulject4ss rhpnmatesd Bobiés cl ai m

42, wherein at least the threshold | evel of soluble

anti body that binds to the VLA-4 binding antibody is
38.  preseibd of sélv@ingiachagp&nic regimeh dsr 4 afbfot écsrﬁpmsnﬁ@

sub ect at two consecutive tinme points. The net hod
detectyrg 18P arayenrg ol wiedipicply signidigant lﬁlﬁn%lrﬁ%ﬂoéseafﬁtal ‘t’)feg bipding

V t t

antlboggrhq ﬁtn%te%sthgg bl#'}%/ é‘eﬁ%ﬁﬂie&‘? '%[Hgli EIIQ)%? %\:SOJ%L‘S t\?l\iﬁftéfg}qge m{)p]eec has
been Mnﬁnfbtdmmawm@\ dbiddivgriyntibodparid thetat bhﬂqwofmcdbglbdde;amples are

bi ol ogi_cal | e; and deternmnin er t sol ubl
obiaing APRLPCRERIoGh Ryimes SSurd b ap 57t s GERy BeBiia e tnferval,

“and sé?égting%q}ieraﬁéltw-wgn{éﬁtbg% df th€ hakbadidor aVL‘Pi%'Ic%ll? stdAfficant immune

specificit e soluble binding activity is
respoufette the Yib4- 4 antbodp dothe sabjeeiuad thegimesaf the ol leagt tvee biological
anpl e. 46. The method of claim42, wherein a | evel of
Samp%f’)luble anti body that binds to the VLA-4 binding
anti body in the biological sanple is deternned by
conparing |l evels of binding activity to a | abeled

39.  vilhe maghadetirdeianis. Uéﬂ@gplmﬁi@@un@aﬂy pighiticapintervt sensratinggdhe
times %q[ %@Zesddrégﬁtra 2 ﬁ%ﬂ?ﬁ%ﬁ‘g}?é al m?si é?‘a \/\%—?g Iﬁﬁ% 'Zl? a8k or 60

days.of sol ubI e anti body that binds to the VLA-4 bindi ng
anti body in the biological sanple is determ ned by
conparing levels of binding activity to an imobilized

40. g?%ﬁgr}éghm&maiﬁm, RAYeiNEASUES thetapdificREERRACEMPFisdsVO
evaluating a current therapy of the subject, determining a new therapy for the subject,

modifying a current therapy of the subject, or stopping a current therapy of the subject.

41.  The method of claim 40, wherein a current therapy comprises administering the VLA-

4 antibody to the subject.

42,  The method of claim 38, wherein detecting the presence of a clinically significant

immune response to a VLA-4 binding antibody comprises,



di fferent amounts of sol uble VLA-4 binding anti body.
48. The nethod of claim47, wherein a first |evel of
whrevditemgencti vity to a | abel ed VLA-4 bi ndi ng apeT/b81996/012493

nmeasured in the presence of a first anpunt of
unl abel ed VLA-4 is conpared-%o a second | evel of
bi nding activity to a | abel ed VLA-4 binding anti body
neasured in the presence of a second anount of

detergmihiapg ethethevh Aiclogical gamgledimim b sdljedtGhat Hae beaet duntinisfered a VLA-4

. claim4 ereint first_.an econd ] evel s of
vinctfe T ottt BB et ot BT 61R Srbety Udicabica e viA4
bindi%?la_ﬁtipé , WhefeltethR ipadseficCFlat RASRhSthr@B01d 18R] BEHAAEBle antibody
.. claim4Z, wherein the amount of soluble antibody to
is indipagivglofia glipicaldly signifisantimane sesponsertaithee¥LAs4 hipdeng antibody.

bri dgi ng ELI SA assay. 51. The nethod of claim42,
wherein a first level of binding activity to the VLA-4
43. bi Tkt mgthad of blatly 40 swhkat@raileagicthé thréshbid I8VeliofebliBRSSAY0dy that

. for a_first aliquot of the biological sanple, and a

bindstoths ¥ LiAsd dindine Bitkadwnis niesentingtyotbiolpgisal\samplesalseaifragm the
: i i ' in a second i munoassay for a

Subjégg%ﬂg%qéf]%%ﬂgfé%%g{pﬁ@%i ol ogi cal sanple, wherein the
second i mmunoassay is spiked wwth a greater anount of

u bel ed,sol ubl e, VLA- 4. bi_ndi n nti bod han th
44 PR piR RESn 3. WrCinRuP 57 slubls PRLbadafit Pifdido the VLA-4
'mnmaggh@gk@quagﬁmh@igy at least a threshold I evel of

sol ubl e "anti body to the VLA-4 binding antibody is
deterpiging atlesgl pf salwele binding activisy toothe MLa#rignding amtittogyiis a first

. .than.a reference | evel and the second | evel of
ﬂ““%¥§@%§é“%%¥?@ ?9pesm§%ss than a predeterm ned

deterp@iiiag Whager tie sohdld bindihg laetraty i8kpddififon thea LAY bidingZntibody.
The nethod of claim51, wherein the reference level is
a level of binding activity nmeasured for a reference
a - . s . . .
4. ST PhDnefiba BELHE 34 20herb U bitpiiaRy ¥ the SR ng activiy s
deternedieel iancecanimliqtot of thdbistoghddDsangple 54. The met hod of
claim 38, wherein the VLA-4 binding antibody is a
humani zed nuri ne nonocl onal anti body to VLA-4. 55. The
46. Methodebd oF laffh 29, whb6ih i 1Bvdl BEsiflble %m%?ﬂ)rg&lgﬁ % tﬁﬁﬁs{gg VA4
is a humani zed form of nurine anti body 21.6. .
bindimg enfifeadydnl thef bielogical &Bplevsaletermirted] dby\ompdribg tevielsgf binding

.antib Lshatal.i zumah., 57. The thod of claimb51,
cctiviipl RN 1P A e R o P LS Ry Senstibp ab e
diffefeht SAo@ss 81 fkledTVEAMEbiRAE g @htiBdBL. M 51, wherein the

first and second assays conprise an i nmobilized

unl abel ed VLA-4 binding anti body and a sol ubl e | abel ed

VLA e : . i '
47, bR Ga B O ein 1T LF o I B B s he L4
bindih} aotilesiydn therrological ampde isaldicpmted \by coriplging levels of binding

activity to an immobilized VLA-4 binding antibody measured in the presence of two or more

different amounts of soluble VL.A-4 binding antibody.

48.  The method of claim 47, wherein a first level of binding activity to a labeled VLA-4
binding antibody measured in the presence of a first amount of unlabeled VLA-4 is compared
to a second level of binding activity to a labeled VLA-4 binding antibody measured in the
presence of a second amount of unlabeled VLA-4 binding antibody.



59. The nethod of claim57 or 58, wherein the first
and second i mmunoassays are conducted in parall el
WO e@ettdTs2 vol unes on a single reaction substr aP€r/uSdNG6/012493
The nethod of claim 38, wherein the biological sanple
is a serumsanple. 61. The Wéthod of claim 38, wherein
the subject is a human patient. 62. The net hod of
claime6l, wherein the patient has nultiple sclerosis.
63. The nethod of claim61l, wherein the patient has
49, rhepBt@i hil thal- lapmgl, . .
wher ei n ? ﬁ 8?%1tgﬁ g%’t&lﬁeégﬂ&eoﬁﬁt %Féasli% gg%aglfg.vgl%émﬂgwgtaﬁmﬂ“y are
determiinddde firstfand sepond alitmite af thy bidlegitdlisaaple. t hr eshol d
| evel of antibody response to a protein therapeutic
agent for a patient who has a disorder, the nethod
50. COTRYth&thhdof QMk YA NGeih % o7 t i
. .antibodies in a cont.ro?1 pop%ﬁ%%gﬁgoéﬁﬂég?ﬁ%n stOt eoVLA 4
bindipg getihods isiieienmined using shodding ELIOA akseen treated with
the agent; and selecting a level at |east 2 standard
devi ati ons above the | evel of anti-agent antibodies in
51. t fEtheansth6dbF ABABIRRCIAS fRstbvel bE BintihoSleG Pk ioCtﬁQtV\%AA
. .threshold | evel of antibody response fgr pat’ ents 0
bindipg, grg1hop isKeiestiesd iardfirat immuneassey fo a first Hequgefithe biBogical
Ehgn, | er.ei.n _protein . : ,
samp 0SB R bR R a STV LR PERREl gpody i determine
In a segonid genrindaday frfarsagpmnilighdiesterd biofogicalsdMi1B08h&@Ein the second
. identifyi ﬂ% a 'ﬁ@ate' ent who has a clinicall %/su gni fi cant
Immunaassay g sPed S ereatenampant 85 splebeled pefullie 'V LA Hebinding eutibody -
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monoclonal antibody to VLA-4.

55. The method of claim 54, wherein the VLA-4 binding antibody is a humanized form of
murine antibody mAb 21.6.

56.  The method of claim 55, wherein the VLA-4 binding antibody is natalizumab.

57.  The method of claim 51, wherein the first and second immunoassays are bridging
ELISA assays.
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58.  The method of claim 51, wherein the first and second assays comprise an immobilized
unlabeled VILA-4 binding antibody and a soluble labeled VLA-4 binding antibody, wherein
the soluble labeled VLA-4 binding antibody is labeled with an enzyme, a fluorescent marker,

or a radioactive marker.

59.  The method of claim 57 or 58, wherein the first and second immunoassays are

conducted in parallel reaction volumes on a single reaction substrate.

60.  The method of claim 38, wherein the biological sample is a serum sample.

61.  The method of claim 38, wherein the subject is a human patient.

62.  The method of claim 61, wherein the patient has multiple sclerosis.

63.  The method of claim 61, wherein the patient has rheumatoid arthritis.

64.  The method of claim 61, wherein the patient has Crohn’s disease.

65. A method of identifying a clinically significant threshold level of antibody response to
a protein therapeutic agent for a patient who has a disorder, the method comprising:
evaluating the level of anti-agent antibodies in a control population of patients who have the
disorder and who have not been treated with the agent; and

selecting a level at least 2 standard deviations above the level of anti-agent antibodies in the
control population as a clinically significant threshold level of antibody response for patients

who have the disorder and are treated with the agent.

66.  The method of claim 65, wherein the protein therapeutic agent is a therapeutic

antibody or antigen-binding fragment thereof.

67. A method of identifying a patient who has a clinically significant antibody response to

a therapeutic protein, the method comprising assaying, in a biological sample obtained from a
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patient who has a disorder and who has been administered the therapeutic protein, for the
presence of a threshold level of antibodies that specifically bind to the therapeutic protein,
wherein the threshold level is at least 2 standard deviations above the level of antibodies that
specifically bind to the therapeutic protein in a control untreated population of patients who

have the disorder.

68.  The method of claim 67, wherein the therapeutic protein is a therapeutic antibody or

antigen-binding fragment thereof.

69.  The method of claim 1, wherein the method comprises the steps of:

coating assay wells with natalizumab;

incubating a control sample, a screening sample, and a competition sample in separate assay
wells;

adding biotinylated natalizumab to the samples in the assay wells; and

detecting the biotinylated natalizumab using a horse radish peroxidase assay.

70.  The method of claim 69, wherein natalizumab at a concentration of 0.25 pg/ml is used

to coat the assay wells.

71.  The method of claim 69, wherein the competition sample contains unlabeled soluble

natalizumab at a final concentration of about 100pg/ml.



