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SUPERANTI BODY SYNTHESI S AND USE | N DETECTI ON,

PREVENTI ON AND TREATMENT OF DI SEASE Reference to
weebmiiagkoAppl i cati ons [0001] This application PETAIS2006/016844

continuation-in-part of U S. Patent Application No.

11/1 19,404, filed 29 April 2005, and is a

continuation-in-part of U S. Patent Application No.

10/ 652,864, filed 29 August 2003, which clains the

benefit of U S. Provisional Patent Application No.

60/ AQUPHRANTTRED ¥ SRORXD 4K IR BETECT N,

continuation-in-part of U S Patent Appllcatlon

09/ 865, 281, filed 29 May 2001, which is a

cont i nuatPRIAVENTION ANDUITREATBVIENT AFpDISBEAISEh No.

09/ 070,907, filed 4 May 1998, now Pat. No. 6, 238, 667.

The di scl osures of the aforenentioned applications are

i ncorporated herein by reference in their entireties.

Technical Field of the Invention [0002] The present

Refdréiée d RAted AballcB88ods0 anti bodi es, nethods of mnaking the
sane, and nethods of using the antlbodles in the

tecti revention, .and/ or, tre of a variety
1000 &t e Rt AR B L St ADR AT
11/11 9008 il AeuDess, halie a bR 8tbnas-part R, P&t&ﬂmqa@ﬁéaﬁoﬁ No.
togl for the treatnment of chronic di seases,

10652 e st S MID S s e deratbpRB e Bt Bed aent

Appﬁ&a%h 8R. bISIALDE, Msa g@mlgm 0021 ﬁdtlb@cdnm@éu@ﬁm pm of U.S. Patent
ast cancer and uxan r% |n the treatnment of

Appheﬂﬁw%@g%?/%%28ﬂyﬁ4ﬁ%way& Whighismeaagauasipn-shparbefdy sPatent
Apphéhtl‘bﬂ Not bpetonnt filed 4 %@e@% nbiv@Bt. INd. &, b@s 6672%phd alsafoshfés of the
t ar get di sease- causing cell's or mol ecul és, whi |
aforeypentipnryl Apabsatipns arg weerBeraisd dorimrhusfersnesdn dtely e@flretwﬁe
body. However, antibodies that exhibit desired
Tecmppigld(afmquvénﬂm{ aboratory studies often fail in
pre-clinical and clinical evaluations because of
inefficient targeting, lowth peuti c efflcac
[000Zhd/ or U}?aﬂa@sﬁﬂg oefiesdg puiepds, [58hedy ofjrpaking s> and
methodabf @idFRhOdntBBEEAR S Bekiktio) beRertda ARRHirkEman o ROsHR S of
are effective against their target cells is by
disegspgerditiRyscel | death, i.e., antibody-induced
apopt osi s. Such |nduced apoptosis is typically

Bad&ﬁ&ggefﬂﬁlb%nﬁ@psslinking receptors that are part of
the cell's apoptosis signal pathmay For exanple,

ossl i pki,n B-cel |, anti receptor s of
100007 po it i Emitit eSS ThelBEER IS bl Rl bt
0111oh/i|c,dls‘é£se§|such ab Qnbpr anglfraﬁgﬁhﬂn[hkd d‘ig)_rd)efrs G?Ealbld s&éceﬁs?@x&&& chude
SO _| ncreases t I NaAl 1t o] an ant|
HerdRp@np by 6 Fomont gL Arends Aehcprnsd f 8 ity Pestiins RS Glepins
lymfiRhla. & Ue§ asantgnsmdeiidids ietha Reatineft oTaRERE 1iSITE thekb®llitAfo

target disease-causing cells or molecules, while sparing healthy tissues and normal products of

the body. However, antibodies that exhibit desired specificities in laboratory studies often fail
in pre-clinical and clinical evaluations because of inefficient targeting, low therapeutic

efficacy, and/or unacceptable side effects.

[0004] It is known that a major mechanism by which therapeutic antibodies are

effective against their target cells is by inducing cell death, i.e., antibody-induced apoptosis.
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conpl enent - nedi ated kil ling and conpl enent - dependent
opsoni zati on and phagocytosi s, antibody-dependent
woebdeuligicyt otoxicity (ADCC), as well as enhaRCeMS2006/016844
inhibition of cell gromh or alterations in netabolic
pat hways within cells through increased binding to and
bl ockade of cellular recegors when using antibodi es
targeted to cellular receptors. [0005] A rare class of
sel f-bi ndi ng anti bodi es, varlously known as
Such ndueqdhipbptesigitygaady &Sg el‘éﬂ by GMEQQ%% ?e%eptox@?’?ﬁt Qx%ﬁgrt of the
IIJ dentified i)n Nat ur e. %Oare capabl
cell giapQutesissigne pat Vﬁaryy lﬁg;. gxam g@ﬁshﬁ]@ﬁgwa eafltantigen receptor by
meah§oRM@B6diRNHduskd dpopBbif in ED&I EXRPNGH an, gu
%EﬁlbOd i's TEPé? g wﬁlch tar gﬁs g&ﬁng% FE§§$ldﬁmﬂmkmg
of c %F?ﬁeﬁtamalseﬂn%%%h%blwle&@\rldlﬁeof@n aaqmpymtsctaxcgeﬂ dnsgen and
thuseiﬂﬂlééﬁ %35&%13 &fi edii ﬁrﬂa@esge‘ﬁggeﬁlng?é}gﬁﬁtlc f?qechar?itsmglsudh £003;
comglementpdisted kldimgrms}/ ccb@plem@mciembndmtppmizmontalne phapdiyftosiy
iR 1R p Mo lch flage tar
i S/ fgr ent | a?ﬁﬁ%?to%o?%!# P bfa§ ki{er% aséel}hﬂ?(iegﬁnhlbdhon of cell

grovgh pbplmrat]ogs ganmtaimﬁy paihwa}bewthm @djsi through iincfeabel by fotasid
1990

blocF%ﬂ%gFél uatro%gPt?%S%htﬁ flgfg%nq%élﬁs a%%d?%éegufaé’%@tor&l as)s
of antibodies, referred to herein as

[00055yuper AhEdTD eldhseas, (591ﬁ‘)?mdlnSadeOdasLtwabwl}dmowaas temegbhilic
antl%@[e?b SbafesBodAUsb, Y ﬁeeﬂ eﬂgﬁgd RINELL. 011618}1 {“% agkdg??rgpmg dimers

dition to the ant I'ndi ng pro
and/ @Q@d})@nm thaough tnhncamlem uxderesilo@t(wi‘th e¢lf. Bne eﬁmpﬂé of, ank@@Bhilic

ec ifi e referenced cl
anitSEDROFEHE. 1 R et E Bk B8 lobis Pelmial i sagorichline on
apoptaicakt and at}aoqscﬂemnt esmmm]‘émree Jpengi 2(;113} Kgqgl, @n‘ﬂ/eﬁﬁl 1988).
rties i.nc es._ no ul es_t hat
Dim@ BB i BESRERE bEE be R el G b P Brof fen e Feshes to
its céﬂmk’fawa@et an tdifbaersial ¢ligomeNnsibae e dolGHdTBY hiopMIEh antibody
an ant.i boq¥60r antlbod f ragnment

can bl Bl iRkt R EPhationicask o R dott b avol 90y,

such as a peptide, which has catalytic, adjuvant,
[0006febr andupehitit prthotigs balsid/tok lRgd:r @IAEH dﬂaﬁtllﬂfd%@ %Mrs&to herein

«alne ' j,an of rtal n es to ant i bodi es has
as %Berhﬁngﬁé#\%% g‘l}?ﬁg P’ét glef e u%ﬁ?’@ﬁ&& e)éhzl 159\({6'065@(66@neﬁc1a1
propetiek in additibmdiite ﬁ]@lg&ﬂﬁﬂdlﬂ@b@ é@@ﬁ@ual@tas@matea%ﬂﬂ antibRBRQ:

2002b). Th t
(ot gf o i 90 PR 20 e ealt i rmsheRd s kbt
antibodied @niprides dﬂtlB@Hléﬁgﬁv&g c&tﬁ?ﬁ{d lndljls o ,me%bra?ﬁeﬁpelle%%?l)lg, %ﬂ?/or

é‘B car bohydr ate noi et antib odl es as the sit
sutogdy}fppeaion, A chnele Ml ufhatafTom Supary By ectipeewthempeutic
prop&@fiésOBiich stifer@NHBINR aRHohH8ReAGHiBESd £ t ﬁkgﬁ? Eomg)/rlsﬁ an antibody

eutl c effica of known anti bo

t.h
or anﬂmedégfﬁg%nwﬁﬁﬁntbf l%ect et lehss ppovean-ansibedyenaibly, dupllnksadpeptlde
whicH ﬁéﬁaﬁgtlhaé@vgﬂeﬁeﬂﬁlgﬁg E&%@tra& r{g add%%?@?ﬁhc é{’ogertle ALgNt

(1rssued to Bo
CODJLtgh%m’gqfr@gl’f%ﬁ peptidesio autitpdice Bischgen gfowarto mnteammq/pmmcg ofil e

antlbgﬂes?e.%l’ﬁlt lﬁﬂtfb%g a%%btgHg(Z@l%j, et j«ﬂ.eﬂ)OI, Zhao, et al 2002a; Zhao, et al.

2002b). The conjugation chemistry used in previous studies has utilized the nucleotide binding
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coupling an effector or reporter nolecule to the
anti body through the cysteine thiol group. U S. Patent
wOla006A,19491, 066 (issued to Bieniarz et al.) proposas2006/016844
peri odate oxidation of a carbohydrate nolecule in the
Fc region of an inmmunogloBulin and attaching a
di sul fi de conpound theretd. U S. Patent No. 6,218,160
) &%§sued to Duan; proposes site-specific conjugation of
site ghqviinioy et tlo 1) airthe asbishytiptefnaviets of amibodiesasdhdyigrof zmnosic

i r.ehe n. U S Patent No. 5,596,081 (issued
aﬁa?%ﬂeﬁg(?n;ﬁ@, 6?9[ f%@g

ey et a di scl oses a nmethod for site-specific

attachnment of a purine or purine anal og photoaff nity
(00 npounth aff§rta e enhencs eatjgendeteetionand/u; therapatie pfficMy. of known

. i ; heni cal |
e
beergproppspd; Foniastence; VidpPetpitare. 8219,986 (jsseddtte Bodmérteeal.) proposes

bl QYo A S . 5/ 0033033 ( Kohl er et
° aé;?ﬁ pr&ﬁHggéegagﬁggﬁfgﬂgﬁ%§§§°@g8’4%@?8?%?% C@E?ﬁwn
coupling pr efeaiqr onkrprremalbrulesta terantibrdy biodyghabenysietshiahgroup. U.S.

Pt . . dto.
pac, 29028 o) LS U ARLSH B RETRRS s oo
mole{cp(bh‘h the)Fedegial osesmauhegotmtin piddtetiing o distilfigé sgnpound thereto.
U5 JRROS AR DO T LS ey S Wbt Sngme o
an agb8P b BEmffiesafediltydradomtbripe tbrepet@eap USE PatfvNd, 813D6,081
Gsso i RO flo 8P OB BEE wicllo 7 it 6 Fmedt 2 pvnenapiee

analeg pk&ltoafﬁrﬂﬂygzpmg_amélam b blﬁiﬂ)b@}_smalﬁﬂil& Qﬁ$.;¥9&hgﬁo.f@3§%‘7‘ GiSdued to
r.eat nent I ndi.ng to,am no ospnol 1 pl on the .
Kohlel oo P e G SR RO IRl mefeaie Paibapibody at a

purit¥Qor t1§ptéBEhnG@inifyi &6 U chelabtildd S 8 IRHi<h: PIW. FROSES /(3 5RBNREnler
nosi n @frdlov scul ar di sease that enpl oys

f dia
ot l ) RSP SPeEPOHY EorFghO el PBRP et Pheipinby et aibody
comptis®s arRaitiedatpaiantBodilédnfiked {oSHEHHHR tﬂx&ﬁ%ﬁ%&ﬁc&%:%% .SPatent

oposes a treatment for atherosclerosis thal
Pub-M@pan 183+ (ablen Gty losra i Thonspeteinfaompsinginnipodt ridrrieptide
dom4ifg inOWiicH tBE Pepti@WdStRAS bdnvhavi Qtﬁwh%cedcﬂvig)f? pLSDlgL’cgenW% %[11 80386

. _coval ent | inked to a therapeutic a? nt,
(issupchioghBb FYA!) Broagsheovalgnsiybpg pempositiohs forse i2 0BLE LS 2RE:ting.

U.S. Piepayashi r ie80d
P S0 80 Bloutd RS S Fe12 PR LRI Bl for
cancerdeeaigicat by bipdiagta amtinerihosphplinid pmthe dimioxlsDifade@f fumeor blood

t . opaosed to.
e alenl 0 0 60 (Rt B ARG iEBo L Ry BRBE el Ring
cardipypseuipaligepss thdt enplyyardiboding sppafic s plaveht attivatieg fackor. U.S.

f ki f ech.i N ting, or killi their,
raf AL TG LAty M OO i o
emplsys 4 honachealentbwlyihavies speoifio diralingedinifydbr @idizsddbw deidhe
. . FOR, br.evention. and/ or treatnment of man .
iporfi R DTy S BEbIShG WRlo p LRPART apaital Bobromponitc
agenot).§. RetepirRebeNd. 2008/8 13206 (Habayashizddll)gBspokdier theHoeBAAIRGtibody
haviﬂ'é%sgcslﬁ%i}lmng zlijflﬂtnﬂ}k/) %O\{ ol oxRBes EDE ‘#Q:%ﬁtbﬁ‘ r\}vthllc%?ﬂ{il%tss'binding of

oxLDL to the receptor.
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Summary of the Invention [0009] The present invention
af fords novel super-antibodi es having autophilic,
woenisriasmi penet rati ng, adjuvant, and/or catal yPCT/US2006/016844
properties. A super-antibody contenpl ated by the
present invention conprises imunoglobulin (Ig) and
non-i mmunogl obulin (non-1-¢g9 donmai ns, wherein at | east
one non-1g domain is covalently attached to the Ig
mai n, r s
[ooc§pI™e: ™ TRBER BPlokaREad o @gg@dgégﬁ%née ﬁmlﬁ%@&é op ability
and/drdha‘apbutlanff cmmrf a@éodlemo’ﬂy@l amenmt saﬁﬁmetﬁd»dgff%hmo ddoatiag or
aeant b Q r
klllll?%}élgF ?ar egs 13(:!?1? Eh% ’FE Ie’nca‘ é ge(n%fiyst 8£r Sgglngl%{e’comqﬁu%g tobea
needdet eﬂlamqmmhe défbmlommnewegtldmmdlontreaman oﬁmgamdleeasdsemng ahitably
mod eﬁ%}atﬁ%@%gte J‘%«t[,tltozzc}}}e%rr%sg nvenﬁori is g%d:aP gt{h %dr?gomg needs with
sultarbryqpq:"atedeapetranﬁﬂmhasmmnoconj ugate but whi ch does not
cont ain an azido, purine or pyrimdine group.
Sumnar oefrtf?g)fn)éenttl?e non-1g domai n conpri ses a peptide
c, nmenbrane-penetrating, adjuvant,
and/ or cat al yt |.c properties. [0010] Another aspect_ _of
[0009he pr eBemreserhirveniionaffosdsdiovelstipat-anidbodiorbetinglawdphilic,
| nve P%&MS a%’ho oact{o{/éﬁ?ﬁ%ﬁ}rcﬁeﬂgﬁ%‘?ﬁr%f)%gﬁalog)‘ %templated
by thr:qmr@demmeyti@n mnemlswomamnpgmmmgﬂgabmd nan- laummoglpblémdnon Ig)

|
con i ERRLEEU O SN, BRI SHLA o okl
prefqzrhlniy 08T the\mtaﬂb femed gwndcnmimm uk.earf ismnomscangugatec fChand
t
1mmgnc8%?c\)/bé1i]lg Homam 8?ena%o\{%nrge é’P %lagnab F&%o? X Er?o%gglgnal gntlbop\é g &F e

ra organi ¢ no
fragment) @i Higb’ )i fiapmentpyhioll 8npasts sfecids bmdlr@ra(ﬁﬁmtyl for an antigenic

hy.d b i et. ther.t di
o BB LR BH Bt B e DR DPHE PRV B
auto@liiiti AndneteghefRhetRENng raeﬁxemtt ant/ot begalyeid peopeittes t§ HO1 1]

Pr ef er abl ormt dr oc bon. moi ety .(AHV) of
OGBSOl BN GRE T ARR Driming vl o
Prefédablg, 1€ n@Rlgydaualrempaibétla peptideeiaeing eytepilic, hidelbime \penddfating,

., suc ITPI etiesare substituted benzene, naphthal ene,
adjuyaitAnd e Rl UHEPRERISSr ene, pyrrol e, furan, thiophene,

i m dazol e, pyrazol e, oxazole, thiazole, pyridine,

[ooliondol e, Ah®ist afpetioot thet mésaﬁlap%h@ne direggédo lainfghodaif making novel

super A RRHLF QLR FhTisiren AT oy it S pRIETER o

covaRnHe liakei 6 aﬁ)fmlﬂ[ﬂn@mbnﬁh Qi sile bR ﬂiedﬂdﬁmn@(@iﬂiﬂh aﬁwng)}ﬁmdilu@ h
am no acid res

e S SRSy YBASRATRle St

mold R ors écﬁﬂa@?@h@'c@uplﬁh@ Qf e @Ry bntBiesl@pdalRApdSLe to activating radiation.
respectively. A tryptaophan resi dueélms‘l am)st preferred.
[

Preffrebli e oreanip Boleape PHRHYS dFhromephiorsy sishiap an aamaty Rygrqsarbon
moi&PHS #af d pWiddorPYBmind B &, BRBeHbRAS phdt€activation. Also, an azido

group need not be present in the molecule.

[0011] Preferably, an aromatic hydrocarbon moiety (AHM) of the invention, which is

photoactivatable, is a single ring or polynuclear aryl or heterocycle. Inclusive of such moieties
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peptides to add functionality. For instance, a
super -anti body can bear a nenbranepenetrating peptide
weoeemsang®] which facilitates translocati on of PO®US2006/016844
anti body across the cell nenbrane where it can bind to
an intracellular target. In a specific enbodi nent, the
menbr ane- penetrati ng pept&sde conprises at | east one
MI'S peptide or MIS-optim zed peptide. Additionally, an
u u .
are sﬂH&?LRgd lléé_ngen% ?Bth@i@ltlé Q&g%c%e rbshgﬁadlgt%%ﬂg 9}?{1 f%ﬁ, tEhﬁ%hene,
1m1d|azqiarpylramge ohtold, ﬂmzpleopbaidﬂltel, méolte,doenhéuramttlmbmpythel[le@qaiaqnline,
. . Yenti . .
or 1sé{ijh6120?1_%g ﬁf Béa gl%gﬁegneg{l agg\e}@\l/lﬁssrgre%}n{ he ho&]a?thvigiaylefo(g%amc
mol@&ulees pat b s)dia cchaml cﬁqm asinowhudcrdsmqmrli‘nehmlaﬂ;eb‘@uth mm,no acid
res1cﬁ185n?r§%i)t§?}é tyf_oglrne eh)%sg%mle and g%fergfuazl%graeo}svﬁgﬁaave mdole phenol

imidaztde madplienplodide dhsing a@péﬁtmel@f A loiyprdplieg résidua id gt precerred.
det er m nant of at her oscl eroti c plaques, e.g., ox-LDL,

d can
[00 12g und t%g”il tﬁ}%dg ét;] tlﬂ!(a: } tor r(ﬁ%lﬁ algc?ge (io%ﬁl?%e(fl Wi ol‘lé/ or more non-
autopiptiafeptidés tomdd_falncthylalmuc F mphag&s, mperbmtlbﬁd&@am baae b ynembrane-
penet‘t)rafJ I?gd%_%_g? € se S%éugé ?&gll’lcé‘%% eﬁtgg¥ Hansrci%e?tﬁotgsoglghéaragé?ody%i:ross the cell
menthpane ivftiece 1emdﬁhd1fe ah mtraaahlumjtmhl Iniacspgxafid émlendfiert, e

i, nMunNoc %éI ris e

MR gﬂg P d%‘f ls?)‘“‘p?’t 1‘??*th°88 “@gﬁlWB&gc‘?r&“i% qbrénized peptide.
Addﬂoﬁﬁl@f atbhlﬁop}ﬁlft&upéﬂﬂdﬁﬁﬁﬂy(wm bé conpupelicd with@pidniteard QRRdtAsing

e super-anti bod r njzed to j nmprove
pept st A TGO o0 DTS bk SO ol
conposition is also contenpl ated, which contains one
[0016F nDr elngpi@er-ApHct ditthié @eseanﬂvaltxpmaarsnmaumbazialhhwng specific

bind B e R0l e, Bhieh BB B oachir bt B o
treatthepdfiathatostlBrosis,dosamgmdted. Farr exb@plepdn duepailic hﬁmn -ahitaldy is

acticable for the corres non- aut o
capa e BUIGHHE USSR ERBET  SASBR e O G e Py BT and can
dimetize 36 sladonitizE&lck SpadiTdalgiung tcﬂlmt@é&lh&de@e@ﬂlrﬁﬁt In this way,
Eerfor med by contacti n% the cell Tc,
gwaﬁroglfag?qq@n R EHRRtvVElY b o?h%i or reduced thereby inhibiting

chroﬁiéﬁ@ﬂlmﬂﬁ‘étioﬁ@%&@t@@ Wviith @kto¥cBo8IE In slsecma eABbiBRA% Can autophilic
determ nant of a cell under?m ng o tosis and can be
peptide ofiieilmpyneppniysite pARRIEES Hbl v dhPscidr %B%ﬁa%ﬁrgﬁd or other
optiiR2kd RARY- am@é@c{ﬂ@h&r Vreffab® ttledRMHufio n%@&u‘ﬁﬁ %J)’@ﬂie%tlde domains of the
associ at ed apopt osi's are nenbrane-bound
supeprarEi9d AP hEMENizerelo ARBrophvdyee inRyadienti ne. Descri pti on
of Drawi ngs [0016] Fig. 1 conpares the internalization
[oo1@f MIS £@Rirk@sduackl a&hpmwnessalmnfé%tawﬁswmnb&ﬁﬁh@@he or
anti bodi es using anti - casPase ant i bodj es. [0017]
morgyuger-gntigedipeand atﬂl‘lém@f’?%‘é%l YOCCRPEOIARH EF-aBBt o) 1 supagigr avidity, a
supef- QI%HOH? W@lb thyBltioRRak 6 itdlﬂﬁ@fel%d't@a Ezﬁf‘enpih%%%gh%@ si@fifdr to, or less

absence of MIS-conjugated (Sab) antib
than, that practicable for the corresponding non-autophilic antlbody

upta

[0015] In another aspect of the invention, an assay of cells undergoing apoptosis can be

performed by contacting the cells with a super-antibody of the invention. The super-antibody
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[0018] Fig. 3 depicts enhanced bi nding of anti-CD20

anti bodi es conjugated with Tl 5 peptide. [0019] Fig. 4
wdepicttis29i npr oved bi ndi ng of anti-CD20 anti bodPe$/US2006/016844

conjugated with TI 5 peptide at | ow concentrations of

anti body. [0020] Fig. 5 depicts inproved binding of

anti-CD20 anti bodi es conj«igated with T | 5 peptide to

DHL-4 cells at high concentrations of antibody. [0021]

El . depi cts,enhanced. i nd n of a osi s of
spectitily S P ig oS EE oL & top O BA e sand anrpe 5
visuleRd byl e repoR&2rddleduldor sZcoﬁﬁHTP aitBody. MRelprRL dTgmg\e/néw determinants

anti-Gw anti body and TI %nuated anti -
assogiief BOEPPRIOTIHE Meraae: bomé phpspoory{cheling and phesphasidylsering-
the self-binding activity of anti-GW antibody and TI
Des&iption bfpakéebsant i - GV ant i body. [0024] Fig. 9
dermonstr at es bi ndi ng specificity of T15 oonj ugat ed

ta dif | i.0Si
G DA R e A R S MR TR e R RSV
conJaguted-aﬁlvﬂochﬂsstustmgdyn-amlasEBEanﬁlmdpdsgat ed anti-GW anti body
to Jurkat oeIIs [0026] Fig. 11 depicts the effect of

[00 12 t IJ uﬁl@ ch?gt}{e g#%t Jﬁc%g@&?brﬁ?eﬁlg%ﬁlggactm%mgcu? Eﬁ Qn cgydeath

in thefpfelsoaeyncbébsmbof)M"ﬂSbcmnpgqued (beb)amripattyat i on to an
affinity site on an anti body (nucl eoti de) vs.
0018PN- afflb [ & v,
[ F 028] i Sfaefg}tgdegﬂal&cts nécrl]l 8131 apop%&lb&ﬁé gted W15
peptelel | s u3| ng anti-GW anti body conjugated with TI 5
peptide. [0029] Fig. 14 conpares the binding of _
[001b%er ceptiip(4 a (c%%?ov@@gﬁhl})g@f‘ BB 4B, ;34 do%juggtgﬁ WHET15
conj ugat ed f rm of Herceptrn ower pane mal |
peptide i lowvpencentipfians o€atibody 0030] Fi g. 15 depicts
phot o- conj ugati on of biotin-am no acids to nonocl onal

[0026KT3 anFlF @&%wtsﬁl@?&/@d bRfinb! b%dtl‘b]@@@ ﬂ@lb@d}ésd&nﬁ@{it@d with T15

m xed e nonocl onal antib
peptide fe BHLrhealls at hlgfomnzoﬁ@oonﬁvﬁamdm@w exposed to W for 2
m nutes. The reacted m xture was dot-blotted with
[002@}” di n-HRR &'ﬁﬂ:tsséhﬁﬁ}{&@djmd@lbﬁ’bf éﬂ’égf%@ﬁ of ¥imlo cdIRHithah &Se anti-
the y-axis. [003 1] Fig. anel A Titration of
CDZQP@@JP%WC?‘W‘%E%%@“%M 0- conj ugatl on to chimeric
anti-Gw anti body. Chineric anti-GW was

[002pN 0t O- bFipt7 diydpates theWitdimgldfRntremd slibady Midfifi8emtigated anti-
GM2 antibody to ganglioside GM2.

[0023] Fig. 8 illustrates the self-binding activity of anti-GM2 antibody and T15
conjugated anti-GM2 antibody.

[0024] Fig. 9 demonstrates binding specificity of T15 conjugated anti-GM2 antibody to

different gangliosides.

[0025] Fig. 10 depicts differences in cell surface binding of anti-GM2 antibody and
T15 conjugated anti-GM2 antibody to Jurkat cells.
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nol arities. ELISA wells were incubated with chineric
bi otinylated anti -G bl ocked and devel oped with
wad@inRP. Panel B: Phot obi otinyl ati on of huramiUZ2@®6/016844
anti-Her2/neu (Herceptin) with Trp-biotin peptide
under different pH, ELISA as in Panel A [0032] Fig.
17. Denaturation of photovbiotinylated anti-QGw
anti body. Detection of biotin on denatured/renatured
[002aht i bodBigi Il depicBAhaattectoffah-GMbBatibbBOBA]T16icgnjuddled anti-GM2
.Panel ari.son of single versus multiple biotin
anMgﬁypp@@Eﬁ%@@E . ELISA mglls wer e coatedpMAth
gangl i oside, single and multiple biotin anti-GVv3 was
[0025tHded arig 1depwipaise thewifichcyaof] adﬁophiHlREbptiE’an@ijug%tlon to an afﬁnity

. i q e r . .| e i n.chinmeri
site SIS TnlscHDNse KR ML ICRBE Sy Papufoe
mul tiple biotin antibody. ELISA as in Fig. 19. [0034]
[0028] g. 1Fie. dﬁp@?@@ eohraagdcapoptpsibpitinarydels eengmntihGM?2 antibody
ed anti bodi es. Commercial NHS-biotin
GOmQQ%%RFﬁgg%ﬂ %ie (Sigm) and NHS-biotin anti-GW are
nmpared wi th photobiotinyl ated anti bodies. ELISA as
[002|9h Fi g.Fig.d4[compsps the §inding of Slesaptn® @eper priediand the autophilic
t
Peptid%Fﬁ%‘;‘%a‘éédaf%%“??fgﬂ%%&n i e L
nogangl i oside. ELISA as in Fig. 19. [0036] Fig. 2 1
[0038]3m)nst HetleslepintsipheiA-copagation ef Biptirtrmtpo @ids to monoclonal OKT3
antifoAPt AR bﬂMbﬁﬂ-@l‘Alr@@UdS %ﬂéch‘ﬁké/d wiiMBe Iitf%noclorral %ody&?}(@i at

nonogangl i osi des GWB and gl ycoly
concgafratign frog 2099, HM@@B‘?FXFMS@ toR)V for R urinutes: dhe wagedpoged was
dot-BTBERINISMAM. HIM 60 i@ AHibib i A AOAK Rlne M8
present i1nvention, which IS imunospecl LDL,
can inhibit chronlc i nfl ammati on Ieadlng to

[0034} her odtds-dP oangl A atiqnmf |bmnr§frymonleanmho@momgat[oo03 ghimeric
antl-émnﬁ%dyb @1Ym§Wth%M§ wADghdr& BﬂHhﬁE’cb u | ngb%ﬁdé Lt dbl';f]’e?ent

now been "di scovered that nmany i nmunhog ave
molagifies. HLLFA psils wereringuatonh it a@mex;ab@bméataci areEMe blocked and

develBpEd QRRLNGR-IT®P $ah8B: Pﬁ&gmo@x{aﬁajt@b Yﬁgh@%@eh ﬁntﬁh@ﬁ%eu

approach and prolonged cont act
(Her¢aphipnwigh Sipchiotin geptjje enddr differeatmbhrBLISA hsjidPendribon
moi ety (AHM, which in turn facilitates photolytic

003£PN] Ugatd an. ekndihi8tidofnR 0 1L0G;
00 SIS it P gticrtr Ao i IR TRAES Ul Bodl b ihon of

biotin p@ denaturgdirepaiurpd pitbodyintid8A ehin Egtlbdect i on” bet ween t he
AHM and an affinity site on the Ig is probably due to

[003y@n derripM8l mankioL: @ﬁnp%ﬂgcanff sﬂ%l@@k@uﬁh@@ibﬁ: biotin ant1 GM3
I nteracti ons, whi ch pronote the cl ose a ﬁr oach and

antlbgfbaclf(lrlﬁé vesls wfeaqop‘r@}i waﬁh@mlqogd@, isiigle and multiple biotin anti-GM3 was
added and developed with avidin-HRP. Panel B: Comparison of single versus multiple biotin

chimeric anti-Gm2 antibody to Gm2. Comparison of single versus multiple biotin antibody.

ELISA as in Fig. 19.

[0034] Fig. 19 compares chemically biotinylated with photo-biotinylated antibodies.
Commercial NHS-biotin rabbit anti-mouse (Sigma) and NHS-biotin anti-GM2 are compared
with photobiotinylated antibodies. ELISA as in Fig. 16.
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[0040] In the present invention, a photoactivatable
organi ¢ conpound is covalently linked to an Ig to form
wanoienmrernconj ugat e (super-anti body). Such PCT/US2006/016844

i mmunoconj ugate is fornmed by adm xing the

phot oact i vat abl e organi ¢ conpound and Ig, and

subj ecting the adm xture 8o photoactivation conditions
effective to covalently link the photoactivatabl e
organi c conpound to the Ig. A photoactivatable organic

[003(533 npounets ofo boRPates &s&Rbn béh‘éﬁ%y mh%%na %mﬁéauj( 6RRhylated

AHM “whi ch has a bi ndi ng fint
Chm}qb‘ﬁé%gl)/c‘?]ﬁ'eGMﬁ Sindigtte glé(@%ll @Mé n@ang@gh@rqgoah@f\d@es Fig. 19.
not contain an azido, purine or pyrimdine group,

[0036¥I asnucpigag &H}@Hstlﬁfe@ Hﬁ’@geﬂ@ﬁleclﬂ&tb‘ﬁ{o@r@ of‘fyh&:Bb1§tllw1§tg@z§rﬁl-élycolyl

finity site on unnecessari |
GM%@@WO&%&%IO@%@M&@M&GM% @ncbgiwdﬁd&w aﬁldﬁAétS oY arilc
conmpound. [0041] In a preferred aspect of the
[003r7pvent i g, 22i lmusadtés § p@Bode® nRBhaMIM byBwIRBIPAPARS IR Ebody of the

?anlc coHp nd conpri.ses a peptide having
Pres% VER QR 1 Agh 15&@%‘1‘13%98015%%1% [ngan lahiljowl@mtuc ingfemention

lead@P ZYatRérbseIdpgsaper ties. Such peptide can thereby inpart
its properties to a subsequently formed
D%J nocen; U ate. Preferably, a photoactivable organic
sing a peptide contains fromabout 5 to
about 30 am no acid residues. [0042] In a further
[003B} ef er rpedsibady Syhthefieaid™entlatiths a pepti de contains
an autophilic am no acid sequence selected fromthe

19055} nom B topem dmpegleb i g ppfiny for

cenqmﬁacmﬁmmwﬁg?ggfmag%&@m% $IE(§11tl\slgld\@approach
ond RO AT BB ANARD 8P mtsoPeh ey drroon
moiehy0QUTYI), NHichrin atrn Wae[lyatesephpﬁ)ﬂ}ttllc denJGgliﬁibﬁbf\t&e & tlo an or gém}c
ane- pe am.no sequence Se eCte rom
mold e S gRE R MM Rl ouasr BN Ae0- EdEr)
belie{&EGut the i‘t@actlgh bet@Beh thO B4R aN‘!mWﬁﬁﬁ@%y bk UL ASESHe o
AHM coval ently |inked to a

van %&58 dorer ea) Bk SpplekiolaPitaos: Yhish eroststasbepigsq approach and

suckBigefrghahldordiligs at a G or N-ierninus of the
peptide so as not to interfere with the desired
roper s of the tide. Conveniently, the AHM can
[004@e pr e;[’é ﬁlte BF ‘ﬁerﬁhnvﬁﬁtbc??a? PRotegefeatehle,prgani¢ Compoyd isowalsly
linked €4h @S0 foriRihGRMaRecoh eSS (sdBer-antisddy¥isten mﬁﬁ\ﬂloconj ugate is
R g? alanlne] kOOS 1& As referred to herein
orm Mﬂ%@umgﬂmmﬂ A XPable OB g RPEIRdThIE PsbeRpecting the
admiRRRAG lpaowBhctiaittionkeditions pfedtivd 8BVhlent® lifk(iBOpRotdactivatable

fragnment. It is generally Preferred t hat nutua
organic compound to the Ig. A photoactivafable organic compound of the present invention

contains at least one AHM, which has a binding affinity for the Ig. However, the
photoactivatable organic compound does not contain an azido, purine or pyrimidine group,
inasmuch as such groups may interact with a different affinity site on the Ig, or may

unnecessarily complicate synthesis of the photoactivatable organic compound.
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attraction and coval ent |inkage between the Ig and AHM
occurs at an affinity site located in a variable
wdanwinooi the i mmunogl obul i n. For autophilic pepuiStms/ 16844

this can ensure cl ose approach and noncoval ent

i nteraction between two adjacent Ig nolecules on a

cell surface. Such coupli-g of I g nolecules can, in

turn, facilitate crosslinking of cellular receptors
[004&nd pr dratpeefeidd Bpet bilthainvaitignagh addtionSonh |AéHN/I,ya plfoﬂfactlvable

rane-penetratin t.i de cati on of e
oreal g S OB 1o P APPE BEPRERE T He i VO REP G adjovant,
a11d/6r&§1k§'1hzit@t;ﬁoﬁel‘tﬂa@ SRk beplille adh théreBynapan it gRbatitdba sibRquently
Bi ndj n fflngmﬁ”ﬁ@tmeen the g and AHM can be

fmma§ iBRERqeqRiagAte. ef%‘ﬁ foastyable @Fganw%a%bﬂétcpmmng a

peptﬂb@@iﬂitﬁ‘iﬂs whRb&R 536 MWvRt 3Cakiapadil &fsidiwy. ecul e al so havi ng
|n|ty for the Ig bi nding site. In practlce due to

| affinity sites
[004?1m o gt ot o of g hERHiGh iy sempingan autophili
amir@la@RineGued Ciqelisred Srofathe REowigak@pt |y |inked to the Ig.
Functionally, any type of imunogl obulin can be

| oy : : Con. o
00401 r A AR PRI e R R c QO SBR bR e
antigen, a caspase enzyne, ox-LDL, or cellular
[004dkcept INH-JROOBR MK GIRNSETNEY RYHAS 0 BB 1(SHR 118 INO. GAHM
of the present invention conprises at |east one aryl,
| ynug c ci\e
[004 et er oCI?/%?%A,SY%&UIYFI)S%ﬁ@%ﬂ?g&%@a@?@ggg ﬁ{df ferent
m cal classes are the follow ng functional groups:
[0045} yI - WEHen¥AYSSRGERRINGAE-GPPH CERIAPNAddene,
anthracene and phenant hrene; heterocycle - pyrrole,

[oo4f7}J ran, AjdrRiieRta pdpyi@ddataths aG¥ARRhR-peh&itadia @ biflino acid sequence
|d|ne and 1 m dazol e,; polynucl ear heterocycle -

WEQﬁﬁﬁ%FﬂWéhm“ﬁﬂgg@Pﬁe t hi onapht hene, i ndol e,
qui nol i ne, and isoquinoline, and geonetric isoners

[0048Eer eof NHIGBGAAVLLENDDAANPENCOOHNSBOIIDING. 2), and
ot oacti vat abl e organi c conpound conprises a peptide

P72 Tt BT o0y 0 BB S 5% D ot ophan

(indole), tyrosine (substituted benzene), histidine
[0050] m dazéh AHM envdleptieliniied tfampeptid€ hn@mhet@aytivatable organic compound

is pr xpagl%sigca% %tat F Wer@hneus ok L g%@pt%te ?? as lpot ;%alpl eefere w1{h tge ggsued

SO °COf e’rnven
proppitiag mﬁh@pﬁpmdaIConwmﬂy tthoAHMh&n bretprqsent $:ea1 z&omatlc side chain of

on BB Coter i anta® o Er HRU g bapRy R ol o

carrier. Representatlve of such carriers are saline
[005%Dl ut i ofs reergd to lﬁbrélti%é‘mhmmmgkamhin”i can be § PAlSPnal antébody,

mon G 5T R0 QBT b (00 TeRUaTal  GHEr T e v et mutl

attraytionlagld bd)\@]ldnnyllﬂagedetaml tb@l@l a8 AHNM osculd adtih lﬁﬂn&y 'smmlocated ina
. ti [ t i

vara eppaLot s PR RBin e LipRads B BRR AT ot 8 b RER ng

appr&dch@nd noncovalent interaction between two adjacent Ig molecules on a cell surface.

Such coupling of Ig molecules can, in turn, facilitate crosslinking of cellular receptors and

promote intracellular signaling. Similarly, for membrane-penetrating peptides, location of the
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on anti bodi es (Raj agopal an, et al., 1996), and

suggests that a different affinity site is invol ved.
wOhomoue91 it has been reported that UV ener gy PCaUS2006/016844

i nduce reactive radicals in heterocyclic conmpounds,

such as tryptophan (Mles, et al. 1985). Thus, in a

preferred enbodi nent of tige present invention, W

light is used to covalently attach

pep ttcrewjra%haeelmm k@b fbN@r melpemdle es fadiliafd tagdeg aat a
ryptophan affinity site t he anti bodi es, Table 1.

lmmAnmlg?&e Rithe Sl iKY 1wf€%liWé%etW€[ee@§5lﬁ ang ARM fra be

demBhsHafRY, earsléh&if'n ReeiRd et "b:ythmQétltﬁE‘ Binbﬁ%g w8 ah QlonfiMBepofttiCh
as tryptophan, a sinple le and rapid nethog

molepylgi alsa@p@ng aifein fuighale ba}dgmt% InBragiics @s,e ;] multiplicity of

afﬁrﬁt@tsit&%' tﬁérmrﬁl&gﬁsﬁ&mp leu"f’e@%l' a)m%to@awhﬁbk %?%a%%o& ounds can be
|pe |ot|n¥‘ate finit |nya
1

covaémlv iolsidds thedei Frastianally, anmxnc@é HREPR ub@ﬁm Rgegployed with
| .
the gggsﬁl\}gg@ﬁg ggmg thE h&\]gxfg'(;g eah? RheRE tﬁfgfng% tf(ff%%al:ﬂgg related
antiganemtaspasel p@ym@nw-bﬁbh @@ellt[m@%PtoAl ternative mnet hods of
synt hesi zi ng anti body conjugates enploy chenical or

[00592 net i CAﬁ BYREE Rl decatm i Gy @@’HM? oA BleSerf 1&@[mdnd:%m¥39ses at
anti body. For” 1 nstance, e can be attached

leastype ehdrrobabclagr ang. he@r%clpmmﬁgglpcé@g heterogxgirograup. Representative
of tl{%% &{ﬁg@@terggzaf@{% SN A ?qgr}f: io éﬁoﬁlgg H]éﬁt benzene;

car bohydrate si tion or
polynuclean agnlri naphthalegeilahthyagenel algimhgxpﬁndfreranh@émmbdwrrole furan,
I d _
o SHATPL! e e ABLIEEFA, B SEUPLEC plnlr koo
ben:@tﬁuam acmcbmes Ithlmaphtgeranmdczle dmmohyqaanrbiaemurmiina@hdi geqmetiine
1somels t&er (Ing @féu (1j¥m %cﬂm%rp[glr e\ﬁéctfhggn t(i)\%?a%let%ga% & %ﬂ‘&) gﬁd
comlpysep h@b;ﬂaﬁetoowcﬂemtlg onfedttdran M duegodde:aabe mekanymtanpuhmm acid

YeSlfglﬁl ﬁﬂ{glpgpté I% %g &v%%p}ﬁt §8d0é§ ?l ofgllfllg &stlgﬁgl?tﬁcp Benzene hlstldme

(imid#®dolefuhaphanyladaatikibauars). RRﬁreEanaltlse AHMR’&G)& &iustla'befd 1alTable 1.
aut ophilic peptide and a whol e i mmunogl obulin, or

a ment, , t her.eof nt iy
00381 535, G0 SR Rust S aSinuesaiaTiog e Alep Rt cqposiion th
comPfsed @Pharihabologledl yrefffedtive abmotBof %mstamdpdﬂ-aﬁlbdaatamha No.

di scl inco
phai R A B PR T e oRh RE A R SLhEP o .
0.15%helips egetdn. | nvention typically conprise anti bodies
conjugated with one or nore peptides having an

h I _
[005%1: IOE O:ZJ na ol%ref ﬂrl'lc‘i‘:3 Q%beodl ént phgﬁ)réaa\/\%qnétﬁ?@?e??rgg\l‘éﬁ)f;a%g% i;l'sé:rted

intoiseneren @git@bi@h tmylelti lblo&;mynteteda adgibdiline flEs bibteylaioh irdnodioreis not

. ..pi to tar | icated.in

A T N N R

on a@fibddis (H&JS@@SBI] at alcli1996)pkeid. suddests that @d&ﬁffe&nt ffjeinssiteaninvolved.
i ncly ell-surf ens,. I,nc . . .

MorepiehL e RO QB ST cre oy Ao BB P e B el qyRle

compBurfe ey pRfphi@/i@R! dt B @985§ TIaR, marméfb@@i dnit®diment of the
nonocl onal _anti body 5D10 whi c i nds P

present invention, UV light is uséd to covalently attac h tryptophan- contammg molecules to

antibodies at a tryptophan affinity site on the antibodies.



B-cell receptors, the nonoclonal antibody S1C5 which

bi nds nmurine B-cell receptors, anti- CD20 anti bodi es
weuels/1as9t i t uxi mab (R tuxan(r)) which bi nds CDROTIS2006/016844

normal and malignant pre-B and nature B | ynphocytes,

nmouse nonocl onal antibody IF5 which is specific for

CD- 20 on human B-cell |yrjdRonas, tositumab (Bexxar(r))

whi ch al so bi nds CD20 on B | ynphocytes, anti-GW which

Tabl@llnsiéoxh&tm&&ﬂ%hwlafesm ‘| 'ynphocytes, trastuzumab
Fbrceptln(r)) whi ch binds the protein HER2 that IS

Benddhpducel Oy breast cetts, antt erety
ﬁﬁlch req yve the caspase prjo %ﬁns ?%
apopt osi| $ ani zed TEPC-1 5 |anti bodi e
capabl e i ndi ng_oxi di zed | ow density

Anthrgen¢ DL) and ca

event upt akiePyodfolexi di \ by
macr ophages, ed T15-i dijotype pos|tive

ant i bodi Qi pd phosphochol i ne, apd “Rdmani zed

R24 anti [ ch recogni ze the humaph G33

ganinOGidg/p anoma cell surfaces. [0058] An

aut aphi | i ody of the pregsent jnvehtion can
Phergphng s ¢ peptldéﬁwﬂquence? t:g

aut ophi | i al so canprise opfim zed peptide

sequence pncl ude sequences hav(Ohg enhanced

ance 9ss- | i nki ng™ac
antlbod's

Acrlﬂlﬂ Tctiotat such—gs—those—th tof elea m\c.o 6

ty of

aut ophi |i QAT e 0059] The present |§vent|on
PyrazABT EMPI 3, a nethod—of —prodye g, g autopiy e )

conj ugat ¢ ofYthe invention in a%lc% a tenpl ay e peptide

has been ied to enhance the crossl [

potential t he autophilic antibodies as Qescri bed
Thiadl@ve: 1 u enbodirment—of tl vcuti A—steh

uncti o Iy enhanced pepti des ép "8et e i ndy by
produci nh )gerles of synthetijc peptldes’mﬁth
substitpti &ns at each ami no agid position.Nr/hin t he

ImideEP at e segpence and then test s
™ pepti de /fo;:gaut ophi l'i ¢ bi ndi rgBeg?Of?%{rl

origi na i de sequence. Thagse peptid
superiof bi\nding to the origirnal sequen

_conjugated™ o i mmunogl obulins land the r
Thiopgphthsbmt sted for pot erfynoligpeci
t he unwa ty to induce aggregat|
speci fi c~agbedigent, the TI 5 |peptide s

ﬂ!ternr‘l ~Tala anava i ces are Qp'p

Indolgnhancel [0060] In aAtndHiseli :
i nventip s ;5 f-binding patential o
be enhanhced jhcreasi ng conpl ement ar i

sequence, such pis described in U S Patient No.

4,863,857 (1ssued to Bralock et al.), whichis
i ncorporated herein by reference. The sel f-binding
potential and/or toleration of a peptide can also be

nhanc b mani zi el fb
[0055% (With %e g]%covery otjgtg ag”m?ty of antlbodlesgfox AHMs, such as tryptophan, a
simple, gentle and rapid method is available to conjugate organic molecules to antibodies. A

practical application is the use of multiple biotinylated AMHs to affinity biotinylate antibodies.
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pepti de sequence derived from non-human ani mal s.

Humani zi ng a pepti de sequence involves optim zing the
weoeemsane®if or expression or functionality in hBOBUS2006/016844

Exanpl es and net hods of hunmani zi ng pepti des and

protei ns have been descri bed el sewhere (Roque-Navarro

et al., 2003; Caldas et al2-, 2003; Leger et al., 1997;

| saacs and WAl dmann, 1994; Mles et al. 1989;

Add\'_{g LR % -cPrrﬂtgqng%E}e%lgs Qaéoﬂrgz %%maZPr g]emlcagaraaénls%c&nﬁe
com@ﬁfeeﬂly eﬂﬁemﬁ croRAIked foG@6Hddidsno ereite efper-agttbogishodi nent ,
an autophilic peptide conpri ses the T15 pepti de, whi ch

o) 1124 RSP P AN B i o

gengpie phgideeriog nohniges td ¢v@pker peptideco dn setipuéy &er instance, a peptide can

bo aSERRH 69 AL e L ALPYBIeE R B B SR ARG SE
antlltadybc& g&gmbq&lﬂeredmﬂ pentelintdraté ieroflhe Ruypgeemtor gi;hél amino or
Lt
sl TR aE P AR o SRR ey TR g g e edy 5
varidthedanin kagdies b6/@Utercrosﬁmklr%tanakldo-trl(ﬁt%ﬁl)an oTBﬂdJ burdne to the
aronmg,

de can be o cr n
antiff 55 B8R apgp B e PSR bl e (hfter R PE{TGR L rihg febody
by phofatioeidufiahzide gpfu?dugﬁyﬁtmaaui ORI hifhite Bfd. PO8 Ferther
Alternatively, the T eptide can be crosslinked to

apprgachia? HYMSHT %&@0@1 ¢e8 bSPXHYFFéedFES‘%gft“FBWnéWp‘EIétl%ilﬁefélmqﬁés» asa

fusié prételnfdTyd Eb’tbp}gnc%b@tl&g anﬂrhevvl{dfgmﬁﬂglbg@b’&linnor PlodRnt hhRof. See,
autophilic antib e conveniently expressed as a

c.2, RS TP Not GTT 7 RPN P HrveP eI 55,005, US. Pt
No. BWWQQ b&PU!S. Pate®Nof 5, th the ralf‘sﬁl%gfres RS 111%&?81'21?6&1 ferein
mbodi nents, an autophilic peptide can conprise the
byr@f@rpgmam ed T15 sequence (T15-scr2), which conprises the
am no acid sequence NH SKAVSRFNAKG RYSETNVDTYAS- COCH

005¢PEQ | DAMNGbhifld anttbb@eERAd s AR AIPHbRAINGC:

[ sgquence%IGAaA]\t}AYl R AR CRpREni I\%ﬁ isggniibpiies
conj By WiEh WEAT E104T RFEHISSAPRE 81 ﬁ@onhﬁ@ %wu@en&tes Delieved that an
autoWn%Wy} &S%%Mﬁgal%ﬂrleesﬁ@uilg Jﬁp1m§i)mog%b@hﬁm}ﬁ some

fications to such pep tid whi'ch op timze or
emb@‘ﬁﬁl&ﬁfééh‘t wélbmhmjbm@wé@feets n@nl@pté@m acdléeraﬁee@tdusemes@emfbmdmg

of thg gépr%&? ggé §§1era£3gg e %}fecTGE t}étdﬁs%gééglf @itsm‘ag:r i 19&'3{ An'tlgerhsi cpn %:nclude

. to a nononeric anti can |npart aut
cell-anhet pgigens a¢ludingdianyympnbiaas tebeaaﬁors oIntShecﬂésmmlmddyen(cSﬁhe Ig

com%{ﬂ%ﬂta onf?ﬁl% g’go%gsnmag Eom&%@ %)e m(stf%gl%ﬁaﬁ %htgﬂo%y gﬁt]) g gx}h[.{:?i WiRis human

umeni zed version
B-cedlrredeptooy thesnaat o dytjbodin B 6@ wbighbinds muricy Baslé cbeeptors, anti-

CD2§ %Hail?ﬁdéeg (Ig]lil(il?l: as erltu %?90 d@xtuﬁnﬁiﬁtwh\sfc%gtﬁ zdss gg%%%n%gﬁﬁaq %Wim:ﬂl gngnt
pre-B eglimaine: B Wﬂhocisesomoﬁmmmmlbm agtitiotlyp TXhi velaclha\s@ecttwor CD-20
on hEm%tég chlj i}y ?Rq ggqgsé &osﬁ%mab &ekxar@?whlcyalso bmgs EBEO on B lymphocytes,
anti-GM2 which binds human ganglioside GM2 lymphocytes, trastuzumab (Herceptin®)
which binds the protein HER2 that is produced by breast cells, anti-caspase antibodies which
recognize the caspase proteins involved in apoptosis, humanized TEPC-15 antibodies which

are capable of binding oxidized low density lipoproteins (ox-LDL) and can prevent uptake of
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Pedersen et al.), U S. Patent No. 5,498,531 (issued to
Jarrell), U S. Patent Nos. 6,180,370 and 5, 693, 762
woizesuaekot 0 Queen et al.), which are incorporaPedUS2006/016844

herein by reference. [0063] Autophilic antibody

conj ugates of the present invention can al so conprise

one or nore other bioactime or functional peptides,

whi ch confer additional functionality on the antibody

conj ugates. For exanple, the antibody conjugate can
oxidEZRAPDLYS rAddrédhhdRanahRéd TERRICyR pbbitive AbORE Witich bind

pepti de and an S menbr ane transl ocation peptide (Y.
phospheghotite, apd hunagizgd R4 pytigodies which repogyize the ypmang(iat gamghioside
on nfReRh BBNSurfatdte MIS transl ocation peptide can have the

amno acid sequence KGEGAAVLLPVLLAAPG (SEQ I D NO. 2).

I n anot her odl the transl ocati on peptide can
[0058k an opt F“HP %@Sﬁfre&é@s&@dw&n P} 679 pRB 55 AT G IgBTite
peptRIB AELRIBACR. m&‘bﬁmcl-p@bfide/é&:’@sd RPrisOopihized peptidiSsediiendes,

pepti de provides autophilicity to the conjugate, and
Wh“’(hH’éayl\m‘éu%f‘eiiﬂ‘éﬁ*?E@ hpyiag F"iﬁla&‘teé@@ﬁf’?%htbbﬁucﬂ’t@é ﬂ@ﬁﬁ ﬁhb@@yas linkers

* to edhBAR cﬁs%llalysand él«b@énhﬂq Mgaafenmletsa&g@sﬁdueé Bt SR s Qubility

cancer ceél for radi o-inmmunot herapy, when its
OfmﬁWﬂM%bﬁymmeﬁron targets a primarily intracellular,
tunor - associ ated anti gen, such as carci no- enbryonlc

[OOSWEt i genn{ Pré¥ent iPRAtoedtempldted-a IMRhRIYE phluci 813§ut@;§17hc

ich is incorporated herein hy reference.

conjugatoRfithe in¥ertign Juwgb% a lempéie BreHhhas O Mesified fareg'ange the
cros§HRRINE 9Bfehiifl of %'a%ﬁﬁiﬁé %tﬂi@dﬁ@s flebPibed SHov AL bAGAHFRINY of

transl ocati on of e anti body nedi ated by the MIS
the ipyantipy suchyfypctiogallyrabansed P%’UB‘?SW@ qegerminsd mj pEodyeing @ pasies of
syntllléi‘l'é @&cﬁieg Hflltﬁ ulfsﬁfuﬁbl%fat (R amiloR /e ﬂogllﬁbﬁ‘ it tﬁg-:tAmglate sequence

h, for instance, a therapeutic I|sotope
and @19@ sta@ t!n@ 11brar3ceﬁpeb@dqs &rabiopkilip hinding of for bindiparto thagniginal
e
pept}r{l@ Cglg{l:(%:e Sléosla gggid@gw Eédp?ﬁ%#rﬁlﬂ% t§ g{(} &??!Hg%&ﬁue@m%h@ tﬁ?e‘h
conjtigagadap dumicoglehutiopmd thesre@Bit comhgaids arelegad Br bettacy, specificity,
g

and @g%&% ddécgag%b‘i’latg ﬁ’lpﬁqu&g@@#g‘ﬁg pfnfbn%@ﬁecﬁf\&‘ieg{nb%gm{éﬁ{ R Ild% peptide
sequemterinderdduand mogified sequesies apselxdited foy erthanded dunstioh.eus, be

ef ficacious against certain targets, especially those
[006@{/ ! ynpﬂ%lnglthglj’ én% Elll%ﬂgof"%ﬁ:eclﬁ§élltlglll Qhd srélf{mé%@(?&tlgpc%a peptide

h tissues. er categories o seco

can bw amamtqe@ by mcrdaumgcqmmghenpﬁem ofdhs seiqnance dechpspiescribed in U.S.
Patent%) %‘rsgs %;s ELJ&%A %%1%18@{ & gﬁg&ﬂfcﬁ fis 1%5}9%6%?185 h%&ﬁ&g&%ﬂeﬁ&
self- bﬂhdmg @otsatia asdibd tgkeranom af gepede day atshée pmhaneeld)byalnmagemg a self-

bind G P B e b ap AP AR b P P PBHET e pages swence
involvay ogtInsieinp ehelss@ferte ﬂ‘of)éxpteﬂmgxebn fngctionﬁlrtﬁhﬂidlmharlixamples and

anti gens. . Such anti ns, coul d ,i ncl,ud r, as
metfilt bRz Ropfes A BB R an R istiihsh ERkntS B ENGTarro
et al2ROOBP Ualdaﬁetantzob@d;egsm gl.,f1087;flsacsvdnd awval@ﬁmnen 918 MilleSét al.

198%3{&31 agajgfj%vgh g%ﬁ V\%&gé%asel b ]t %089 I—Pa%elﬂa%P g et alle 2%0%I (?onzales et al.,

2004; and H. Schellekens, 2002).
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bind to intracellular viral proteins and prevent
production of viruses. The antibody can be

wonvermngdoi zed t hrough the MIS peptide, and canPO®US2006/016844
optim zed to bind intracellular viral proteins (Zhao,
Y., et al. 2003). Many other functional peptides may
al so be conjugated to theiqautophilic antibodies to
i ncrease functionality. [0065] The invention also

100q1Fe ™ marthrERTRR A boof A eBap R LS Phef oS R ahe 15 Fortce

whidedsrigiretly c@opised adgtonaof OPRR bhCFRNb1 tholudste goamline-encoded

j - coval ent W ot her autophili. antibodies
5100 RRCEAREOR, T 513 Pentfle Siie S RGP 2o sibnss
ASRNIEHEDG’YIH“d D‘&CHAWK@IgFI&'fSRgSEfQHD rfun MuKlahgrer s, e?fal ,11088). Its
i bodi es ad to difficultie nuf act uri ng,
autog i DR P VR KL At R M PRl PPy et Afgibrmont
of't @Spegﬂ' @th aeksmérit zﬁhd%d‘lés&:bﬁ ahipa@utophilis Bnd@YrehRadviiBy Slof&ties
ts. As suc sitions containing autophilic

to thﬁﬁPi‘*PPéitFﬁ ﬂé%‘i?f‘isdét &lori?gﬁ st Gpepiie <o b HRdterfroaslaked fo an

arorh e iRdELBor 19016@(1)‘# ﬁ@clédﬁ'd@ affin AR SiteZd FRte IRARBEIbRIINAR Broduce the
maxi m ze nononer erties while in solution and

autog i A ag i IS R e Porepdeiep ibe cropy!inkegkto geatrohsiaiesite of
the Fﬂ%rtncﬁ%r% br%inﬁ;ib @Mlﬁ?&r&pﬁow tlk%eiiﬁnﬁﬁilH@%gulﬁlr Al th@&lt8shilic

using a y ertoni C COITpOSI I on. SOone

antl'@i%@an bretpnzeniandly expressedana Hsipbprotedt ofcihesm Sorepfidsr and whole
lmniuﬁé@l)lﬁxhﬁforsfggmgﬁt R8T In\6R et %glﬁg %ﬁl%(ﬂﬁl@ﬁé aﬁ %ﬁ@pﬁﬁc peptide can

hose of nionic nature (see
comBrlﬁhe %‘%ﬂblth b?ﬁeql@npmﬁdﬁﬁ@ﬁhﬂéﬂdthn@meﬂws idy: amdficeacithisgence

NH-QK AVRHEN ﬂvﬁf@ﬁ@dcﬁ& E’sﬁcﬁ fb {eF DR Et'idc‘e R24

|soelectr|c point, for exa ugh 't
comgrigieg thy Becmnmwdiﬂwﬁ(‘é@‘éISSGQSSP&Yerﬁoq&H (SBQ:%B:NC@E& the peptide

R24"@iihr%'e?cti &osf?ﬂrﬁﬁi%tip 0LA1 &8 Nﬁr KV@YI%%@@%% E ceRl R&q i No.

t'e’conpositions i Sease
6), aDé hmcmpdificationetoenth weptidasdviicheptimizetor pAA6 thé\bimeinp e of

n op conplenent fixation, effector
tha@mnﬁzéhﬁ E?&ﬁ Eaﬁtpﬁﬁ ‘'of targets, or preventing t he

devel opment of, or enhancenment of, a disease state, is
[00&d] so ¢ o”ﬁheea’mpblalml@l of antripb Hic @apildeysa alosmmer'rwanbcidy@dy inpfart

autoéﬁl?ic aiml 1%?reé[1)s%<ﬁ] a\%dlf}aprg%e'mesﬁy I ontlbo%i}m()'%1 ZchaogandE-F K[olcqler 2002). In

nment n-autophi
speou:ﬁn’qml@dhmntxt thb letihody ent bearhumanized vosipost dni cothologous antibody,
e Inven

n
whidi R el Rl SpEREEL R Ph B SR B Bl
autoghilit b@iﬂude,su&h 43cnt cort&inige thedab Isequaﬁué Elethadcss hapapizagi S,

nt fixation, ffe t or t il 1j.ng of
antif B SFE o i BURL fese etfeteenines nBigt Noer i b igsced o
Pedegdnrw higt UISgPitaie Niﬁs ebgpImemkuddito Jafellf, U.$ ITtenENEABABNG70 and
g%?eaﬁf st at e. E %ifurther enbgg t, ||OMAng

5,695 17fre (Fp forfeuegn eibhivhich ELRPBRREd fEren) 4ol nEear get

cell s and enhance apoptosis, conplenent fixation,
[0068] f ect oAuteplilic amibbay @jughtes dithe pEschaing@idsn c al§dy RWPFibe one

tar&et . . . . - . .
or more dther bioactive or functional peptides, which confer additional functionality on the
antibody conjugates. For example, the antibody conjugate can comprise an antibody that bears

a T15 autophilic peptide and an MTS membrane translocation peptide (Y. Zhao et al., 2003; Y.
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antigens or cells fromfurther enhancing a disease
state, and for the autophilic conjugate to be cl eared
wobrawmmemmal tissues, a second anti-autophil i cPpepiS2@e/016844
anti body can be adm nistered. For exanple, if an
aut ophilic conjugate contains a non-native autophilic
peptide, such as the nuritfe TI 5 sequence, an anti-TI15
pepti de anti body can be adm ni stered, which recognizes
j th
Lin 83 305910, 000 SAERAE TR S I, T ey amiv
aClda%lptlQ@sﬁ@E@AANLéJPVbbAIAlPﬁE@EQlIDdﬁ@aﬂjt [Mmdﬂesembodment the

i Y. —
WK@ESMNILPVELI@&PGHSEQd@ NG. YeShe T bepkpetoprovid¢sLAPhiliciy to the

. n venti o
conyg%a? alt?J th? Mg saeauen{; 0%1101%1 0 epiLy %@P%ﬂ”‘t@‘% Y 1§‘9 clfjl%l Sﬁ&l{ 2 gqyugate
can wtga’p forsesmple,rvamies tedls lfcb’rgacao-ﬁnnlhslﬁotlaem&pyphhéﬂ ies antibody region targets

o B SRR TR SRR e v S TRBS R o0

See, argd (AS %tmnﬁo a’m3l8b§6¢,whlﬂ’f is mﬁmﬁﬂtddl HereiCBYe Rrdhic 8 kb RBtophilic

ond agi ha¥ Eg\co ni zes the autophilic
COH%%‘E% it B%ﬁ 181 t%rﬁ%tsg 8 L& COlph caripamacallsds prigipalized by
tranﬂ@@tlcﬁNﬂtMMbmﬂﬁéd@h@eWhé«lgﬁ'G%e ©O8HY iZ EfmbRa @Bl €8Me more
0 its honodi neri zati on

previ) e S I 4 BB BRI S00 v Tt Mlarvers
thera@&lﬂé' iyotdp@ shétast' 81 @@t bd Bamel hea &m&?g%m&%rﬂﬂoﬁﬁéd QQQXd
the autophilic peptide domain. This iIs ely
amlbaa%a%@afl Helvshp highsr r@%oaégts%@qw tthevmogdn a@\dl‘fl@h éUOéldhEFr@r@etlc
isotopés dsaPgethichalibsxe b%?%&l‘é‘i of A PAN RIhethRd erétngﬁl%rhaﬁy
antibodies bind to two or nore antigens, ose
considrer gas{a! Tprthergpyp ca ihen dalivered nrapellsler lyiin 910%m groximity to the
e GEOSSDLEh i Lok LR el IREH AR o,
accessibilqjgahaiood anddyropietissunst Otfcesategosins cnﬂ'secqoému teactionai n
funct‘i)cfnaf 118% d&é%%éi'tgﬁtp?Ptﬂireg&%g lﬁ oi’"ﬁ]in? éggosrggeg?oo sI P %éé)tlgec %ﬁ%%}gs,

Speci e au
Gapaldd nf bnn@rng toaéddlstbmh‘da antigérhag epipagiefolf e sam¢ mhxgdy,,targdstdd by the

primﬁggﬁpéteﬁcgﬁginﬂu%%gss of crosslinking and even cause

rance of the target antigen. As an
rrpl e, if the target antigen is a receptor,
[0064:]I ear anéétophlwlﬁllbedle’ieqomus&tﬁd wik Ontewrdwybthsn fapctang peptides

may 91@(95@95@%&1 ‘P&t ét#ng %H&?&fdn‘fb‘? Qltlt%{lsr ﬁ‘\% %1% (%% olﬁ 1|nsl ??ft{) rﬁgxh

receptor pro 0g i°ca
assoadted Mger@@efbm&rl pwt¢1hs kf@r nmrepleefarﬁ ewbphiléd ayltlbmm dpedifielfol oiral

.-l e .l ocki
proteﬁ'istv&g&gg c&?ﬁ%{%g I“{lﬂ%rklegi)tj gqgl pﬁﬂu Iatn@ ra%\}l'%j?%}lﬁ%%%val&%&? used to
bind td’letrmﬁuinldwmhpnomﬂﬂ)and: arRvee arodmtfoad{f oirabe | THRrantbdiglcan be

a tic su s .t ha en | )
e ‘s"t“%*.‘! ﬁlam PO 264 AnP eRIm kg éo&ngﬂm&aq“e’ﬂgm yah proteins
(Zhad, e, @ut. amﬂ)J Manpeqntan filgctiofal PegiRE na@Bls® B YonfugseBkd the
¢ ﬂ ﬁ dg nmuno fobLLI éﬁgs and may be derived from
autophiisapiipodiss 4o CeA fPiflomilihndary anti body shoul d have
specificity for antibodi es bearing the
[0065] The invention also relates to compositions comprising a super-antibody of the

invention and a pharmaceutically acceptable carrier. Conjugate autophilic antibodies can bind
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autophilic peptide. Thus, antibody specific to the
autophilic peptide will have the requisite selectivity
woaolaiesed in vivo. [0069] In anot her aspect BETHISE006/016844

invention, a patient who suffers froma di sease or

condition responsive to anti body therapy is

adm ni stered at | east onel@utophilic antibody of the

invention in an anmount effective to alleviate synptomns
non- %vailg}lgl% Wé@e glﬁgghrlléc %!n%o es whegg)ogﬁﬂp o;}arggtggh%en?s?.
Howewememamre:mnnd&@naaf niaiersgrnanmymm opﬂhasmboaxamﬁley lead to
mﬁiuﬁkspsc e g | mune dlsorq§r, Al zhei nmer’ i

di's&a8 &gy a%?ﬂ‘é% syl 8 HeJEREF4PR PaT eBehtefieh as yelheg
dravmacltsrlaadmin&nﬁféﬂri ohich @jag tdatl mst;ddeet’ffeaﬁyAﬂidaE fcoﬂipSﬁﬁ'@ﬁ cBiitaining
ition responsi.ve to.antibo
autoR e e PGURE S i BF roBTHah aon rab e Sfadehitghi

dlmM&ﬂ'ﬁgLﬂowmldll 286 asebnitd@bndnteeic l{édﬁpeﬁ'tei Akigs inRe@tibn 4R vt e
tion. of C|rcu¥at| n in other organs and

acnfirgior FREPBTPLS e 5L X 091 10838 CFPagaton can b reduced o

. mitigddUedy 0B r 1B brfonii ScotpbiHi @ i 16 sbhié éxﬁm{qé}lﬁé’ s;gg SReetations of

Recent flndlngs |nd|cate t hat oxi di zed

0.5M giagiealoPy e Ykl O gHhEs vVasigrs datgaenssapish ésrtg135§ of an anionic nature

(see URS) Pash €0 GUT'51 286, LilicHOX Elﬁ@ltpb&fbd%re\m Eﬂef&r&%é)d&tlh&ﬁﬁé/aﬁons of
stressed cells, are trkw%ers or many event

the aggibofly; th deracase Bipispriectrissiodtstor eiampie, thuvugh fép usﬂ of su@mysgnhydrxde

(see 08 PaZRENSHODDOR RidSis ﬁ&o%ra&@%e@fﬁ%ﬂeﬁﬁéﬁgé {flbe used to
scavenger receptors on nacrophages rkko, 'S., ‘et

formylate copgrogifionsThus, ox-LDL and its products, i ncl udi ng
but not limted to the oxidized phospholipids and

[006@}(Y|3t er Oisgase BeRctidhl PreddntiDPalPEtRfend © Which the artery

and Its conmponent celTs respond. The classica
006§Lp|d pot si.s and the new i nf|l anmati on h otheS|s
[006ghoul o HEGBERE PRRaERssTrgRTO8E SPEPIemst o i meiated

klllu{@dmw@bfcs |dﬁ p@fvﬁﬁfn@ $itel RUAQSHSent bOBduhalRBeRIPECdiscRle $AE is also

esent i.nvention ains to bl ock the |nflannatory

Contiialflﬁ‘ﬁ&y’v I RPRIBYP arsuPer 1RGP TN Of g dnysiiriues acompeiticrromprising
the sBgdria@bcty WA bhebnfHddiaRa, §1§£Lﬁ6;91|111c366 SJuEétE’bldthE %W@xlltﬁm by @

preferred enbodi nent, a_nouse ant
compqyifies ﬁplzté@mg|aﬁtaetoahlhmqnwé@toif éleawenmys qdmmwt@rad to a subject.

Onced/ ﬁﬁ’xﬁHiséfeddﬂh@ SRRl Pinld WBRSt ceh'é’%@nﬂ%ﬁb legbr]i)%sw QJ\HPHH&@

anti bodi es may require ext'ensi ve re-
fixatipmy ¢Tretpy cetbmediated Killingi of targedn or prsvdnt target ar(j@gnscqr cells from

stlmlﬁlgtq‘lécthé é’]vef?)i)m@ﬁ]ttaf boqgl%rthl%P&%lalgdnﬁ g}ﬁls?ﬁg st Hlatfé(r‘th& T

conj-ugating an auto Sumadi ze 5
embedimpioallpwing tine fop delautophitje tonjugafedo bind +d_Rirget aeliskrad enhance

apopEo%?st c?or eméntgﬁ;( h‘% egt%t/(&enlgm clitgchgll gn?f( %q%?r %ﬁvent target

mact op ages an ing c ronic
antlgmcceh\st feoin Warthier amhmrw:dlmasrsstase, aﬁd fuu Itl’&mlumhhlﬁ'borﬁugate to be

QX LDL r ﬁ
clear&? f ou‘%alglsSLr S8 580r‘1)§e e[ gt?%flphr% ?‘18% th? a Xlﬁ]égyred
For dxemdiemf an Slltte[dnllld’bolnﬁIQMI eortdngd mm—r&ade aLn@thlicﬁbépﬂx&, such as the
murine T15 sequence, an anti-T15 peptide antibody can be administered, which recognizes and
binds to antibodies conjugated with the T15 sequence. This allows binding to and

enhancement of apoptosis of pre-localized super-antibodies. Additionally, a template
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[0072] Accordingly, a general nethod of preventing or

treating atherosclerosis in a patient conprises
wadnieniiser i ng to the patient a super-anti bodyPOoamiSege/016844

specific binding affinity for oxidized | ow density

| i poprotein (ox-LDL) and autophilic properties. The

super-anti body is adm ni stered at a dose effective to

bl ock or reduce uptake of ox-LDL by macrophages,

iR L PR 08 S0 LSRR 50, B3P B e

antitsyles bf desaliled abowveds phosphoryl chol i ne and expresses the
Tl 5 idiotype. Thei mmunoconjugate can be hunmani zed,

0] o SOR LB AR AR RS
targetied cefls oBmphtiSEQOMPriNGadiBinitding 3firAevtopldlingntibody- b@tlde
conj Bézfty %¥ p l:o%gpo%{twﬁ antg Eﬁg%‘ gutgprfa\ﬁ? anklg(pdy apﬂep? %ep %Ju%iﬁ‘tt an8 a’second

antitpdefae rcanbbgs1tanhrnomuamirgrtbedsecamdmnebcmiy, wmcleredogﬁ@e tienotophisic
stantially identical to t han, .t hose

pep iSRS e BT iR HBT L TRaele Rikere

recopigatamantigenfona tdrgetpbloraaviog toatsbfomﬂiine@@ditttﬁrpropaﬂy, the antibody-

hilic e invention . )
per B PR Fad T ma e Bl ik st St o2ins cuiboylseyne
the audiphﬂllc (pé;lgwk@lom@fn Tasss ﬁlt)b@fﬁsett@ﬂﬁe dBﬁl@Sto uesslinkQhtigen at thﬁ
xi mab . or. trastuzuma or. ex treatment wt
surtfp SRR VAU BEGT 6 AP A LALES Pk e o more

antigbhs, |vsbthdh{dse lakXi g’én@@éilhged}bugm tnrblddEB%tuﬂE}e@ﬁtcrdéémﬂ(@dl due to the
oys an anti g?({\; concentration of about m

autopﬁf? BroRsTHUAL theantiBediss. B aOPi9Dis fighal Wé@lnﬁhwllcf@g bn?rtg@eraqi In

thosé Hlbt’{ah@ls whes e PEptidie Qoﬁmm%@th‘é %Mm@gaté?ﬁgéeﬂﬁ'aﬂ gxlﬁisedj@f:ﬁl'toge 2
100 is adm ni stered t ot al

secotyg @t@@@( seecHisgPHBA aliltgplvma%e g%bmémuystﬁrp@rhlm ﬂm;n@cbﬁed
ant1t§]eg9 aﬂg eltlk%n@e t‘ﬂ@bﬂ)&%@ BPGBssHRSRy Ad =bh ggﬂlsé)@ﬁ?&%ﬁ}%learance of the

Simlar or |ower osage regl nens to tha
targqt petigen thﬁmxe@nlebléﬂ@ﬁygwé@gewm fregeptaypHedrinse from the cell

i

protgin,efeaning dﬂaeﬁbdvmlwgim fungtigugd dr&ramtobwyb@moteméfegneb/emmlbxted
[ ' |f ity for.ax
for aéx&yeg%p éa{fr%g tlga?%gﬁggn o gf}al%@ﬁg&#gagg%ch};or és,1¥1.':11(1e pogaﬁ%lle?l'h jtor.

Altermgtivehg thnmcmwldcanalbodanan bnadg/raﬁié]aibgl ca&thztepcutentiaﬂyi tﬂeyaphhtﬁs
%16 | SSuU o Wt Z
subsg> gé Ontél%lfw%F% ad n(l)rislsfj%errgd ((5 can t?ac he fatg %?eg]greéa{lce&h%%tp%qtﬁw
peptholy 1srmésenie:m0®ly ANneadl mandbief d)feﬂimnmbgioblﬂnnam{d(mzm Bel deripepfionile
ccording.to nC|pIes fthe.r. nt _inyentian,

anorf S4Bt e ey B g P BB o Por RESEET Py st te
autoﬂ’ﬁlict lbla(pd&e qhos, eniitad¢ epebitie thihe dutﬁgum? papeidé wilbiave (R requisite

I 33&y apsent the peptide. An autophilic antibody
S¢ ec&‘é{’rﬁyfo A5P%% 18- oxLDL of at heroscl erotic pl aques,

wher eupon it can be enployed to detect the situs of

[006bhe pl aquﬁotMQspaas&'fdhs/\mdntm laglagdnt whe pofifdre frofal debde@r

condzﬁppi gﬁ%gq?ﬁ(?\?erté ﬁ?tﬂaﬁgag‘n {agﬁ asoag!mmlsterleéi ié‘cel'eas'ta\lorgeearu’pozflo}'dl1\é %lllty bodfl1 gf the

invention in an amount effective to alleviate symptoms of the disease or condition. A disease

or condition contemplated for treatment by an antibody of the invention can be a malignancy,
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enpl oyed to coat the site of oxLDL deposition, thereby
preventing further accunul ati on of plaque. In yet
wanaichiey29aspect, an autophilic anti body can berPempiSeoedicss4
to direct an anti-plaque agent, e.g., a thronbolytic
or antioxidant agent. [0075] Wtztumet al. have
reported that a human antifpody fragnment (Fab),
referred to as IKI 7, binds to an epitope of ox-LDL
neopddeh, darfoe atkeloydiergyis) autc immividAdibdolier, Rlzheimer’s disdaie/6r difide neuro-
Mor eover the 0 the Fab can i nhi |t U t ake of
degeg;ra}_m_co&gjltlﬁ% a(fg gag emtaélga ﬁedﬁiﬂt])(?n 5 Ay PFATT SRS Of ﬁondltlon
respBidivieQP entdd PAetabl that is recogni zed by nacrophage
scavenger receptors. The Fab is therefore proposed to
i.nhi bit atherogenesis., nfl a
10070 o ponsABeBRUSESE fanti P ari T el Srd Hoptif vasRr eesepihet
inclﬁddjl'fﬁﬂkeaﬁéalrﬁﬁldjre lSncﬁﬁﬁﬁ]ﬁﬁ)‘ﬁ of bl@cﬁef@mﬁ a d()jtﬁé} ofganbandhited. iMere is
) Shaw,. P., et , 2000).. The T i di ot wa, .
1ncre%3151in§ iew&ech tk@é%tg?rpiggeao é%\s B @hrﬁalc dnflammatqry %E?ase ﬁecent findings
indiROB NI cd |11191db rb@pe(cialll? Bﬁcﬁsﬁﬁd]glc@,tbuﬁdlso oxy &), generated during

Previously, It was dlscovere that the TI 5 i diotype
LDI, Qxidgtiop ﬁﬁWlt]i“e oxydatévely s[t1ﬁ§9§ edlsfarg riggers qranany of the events seen in

l\éﬁbl%r(le@y Nere$ al @@U@r 'Ox1c§zed pﬁbspﬁblipldsZQ @Q)DIBe llgands for

cou t he autophlllc dE de to a hunmani zed
Scavmw@f o3 A8 eef@yhagehdl 1€<|0f %r pici-ndP OBt dPes Pr-ePLamdiity groducts,

1nch1|amg5mﬁ‘ Rbd 1RAEY t@fl‘l@ okfd&e@}ﬂﬁd@b 1%3% Qn@@xy’é@ﬁﬁ@ Ex%qmtlgtg'%?f@tors to

Upon show ng that the bi ol ogi cal Iy
whickidhe gtarewell arsl ltswememhceélﬁqupmogmasch@lﬁmpq Iymwothesis and the

newz?ﬂ; 1mgioﬁ%yé$ﬂl%‘§ﬁ sﬁ&ll&’bcﬂglrﬁl %1&% é)"aﬂgf {hhghtlﬂ?éenetlc atho ay in

annatlo I'tlated crop I cac
athetaselerpgis. ant i body in preventlng and/or treating
at herosclerosis is denonstrated. A proposed node of

[ooﬁ?t i on @fneaib%ctﬂfﬂé pfi‘&%ﬂltk?%}{tlérﬁalﬁg RedTBd tﬁ@inhxmin%wa&mﬁay,

I g. fied from Steinberg, ture di Ci ne,
ther@wdlzltmg ﬁuili%ulique fpuygiripy inmedenss witk high |0hQ}e%ﬁtro lamd ligiddpvels. Ina

preférpgd LB flfj 2] ougeefﬁqn'nﬂ&y% q‘luﬁﬁﬂ&@d Shaty qher%é‘ﬁﬁc ﬁﬁmgﬁ]f‘to

resence o erosclerotrc pra
treatv»asquidr diseasysin drmaBubhmaszdiion O’émmlnm@esmahhwaslrwecqtmg

extehs‘?veqegﬂ%du?gncgf tf'f‘e”aﬁlhﬁ%ﬂ%&’é‘dl re Ln?m%s ?)?%?1%103}10%1 8?

a spet I'ng a
antitmdy dpdibity end afEnisy. By donjpgﬁpimg tae amtophnlxc— peptide toBhamanized T15

an’uboﬁﬂm RO suﬁenri) {Ja%%%tng%?m%g Lli'ﬁs ?e%E)redl &e?eﬁg B‘I%ol{(mg%l?talé cgf%x-LDL

concen
by measpudges asljiahieiing clerobib errﬂadmtaﬂon eﬂpcmthcbw&bythbmemrbsas g

hum%iznlgedv’i:ggﬁ%lg,mg ig ﬁg ox—mgﬁg%rs qﬁ@g?srt?t Iwﬂg% bo(ay S autoantibody response

to thp ROBERNIgYH, Grhidhi e @rdihishekpriegsas-céhgromised inddiidiape.
More preferably, the innunoconjugate bears an

tophlllc ti de havi af oremen cid
[OO@E quen Cécc tcg%)é;)é]a gRnerdl %)da er% paeé/{ﬂétg] ioh B‘ea%élg laglerosaeroms ina
patinf cerg e sagine pisiptingstoshe paticitia snpey-abbddy ﬁavaag speeifiobinding affinity
for o%ﬁgeﬁﬁg\é a%:ﬂas%)? H%?pé?t%ngaﬁﬁﬁﬁ a\engp al{:lgqtpﬁﬁib pﬁ)%{ertles afﬁ{E super—vm%ody is
administered at a dose effective to block or reduce uptake of ox-LDL by macrophages, thereby

inhibiting chronic inflammation associated with atherosclerosis. Preferably, the

immunoconjugate specifically binds phosphorylcholine and expresses the T15 idiotype. The
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surface is represented by nenbrane-bound
phosphoryl chol i ne or phosphati dyl serine, the cell can
woeowaneact ed with an aut ophilic i nmunoconj ugaPeTal2d0h016844

i nvention, which has specific binding affinity for the

antigenic determ nant. The presence or absence of

i mmunoconj ugat e bound to-tde cell is then detected.

Previ ously described autophilic peptides can be used.
immSnadonjueith oglsbedsinfahiowd, ayd pBRtably, coblaing meaatepttilic peptide sequence,

m S ' [ st ai ni ng, [ QY
suct ST b N Fy gt af 5Pt Snd SEQIBAREE ng
detection. To facilitate these, the i munoconjugate
[007ﬁiay_ be Aaivediggitowhe frintiples roéﬁm@'rasent [ir00m8in, Aslghet-arvibadyl, yr a
Comﬁgﬁitéq%p\cl)lgtta{ang %aaZSzlﬁé_/rbagéllnc%d? eze%rg’bel b}%tellflﬁsﬂﬁg gltié) or reegosage
amoputs sutistaetialfyriésikical $mp balo%r thhn, almse gleut-lqabmfdsrl meodﬂ‘ieli antibAdies.

Thud TR CAGRE ARl b SRS ah i RERE s

invefithsn @n bs Sehhinliskdreﬂﬁn ofiebd isordyselamoanty itsahdllyldyentical to, or less

pre-| abel i suc 0 311-UDR, .or b
thanPliE g0 Spe I Ry S iy Bt Slap pert Bt pnad G
humbgiged 1h§ndﬁlb|nhl|’ahﬁ -HERSMEuU @nﬁwdﬁ ina p@@@it titd @TBRL 6RAR chisdeNd

n aut ophilic inmmuno wever atlve
empfoys i pidlopRy Mlee%g%wofﬁg&ﬁgﬁ Ebéf&@w«?qoys FPnOgf 90 minutes
prov%éb%%ﬁ&l%‘ihal%@d &30 a0, Bé’gnﬁhﬂgocﬁ by 7,000 @ftik Q&niﬁds{elred
i nprove one or npre anti bod ef f ect or propert

weelflaé%ﬂ total efolifiopss Tl&rﬁOﬁlB&éﬁ%@%@ﬂdﬁ rﬁidH@drﬂ”éié‘élm fr%@é%migé%loo

mg m\{@a@eﬁune@@crse BR4EAL b&r' wedeRI'Sifn R4 Or NGv & IdPRES otk td Bat for
under | aboratory conditions, such as in solution wth

trastpgmmab e ke ¢apeyed vethyauiophilia antioriss. iwitheey adilsimests hging well
w1thﬁ{ tﬂéé&ﬂaﬂﬂﬁh@&oﬁt&kﬂllé&%a&%ﬂexb' nding to a cell-surface

arget and hi gher therapeutic potency through such

nmechani snms as triggering apoptosis. This
[0078har act kra ReetPeccasrpOBisnars @duRssapéhedy pf e Regsi ipvention hasa

specﬁ%ﬂﬁxﬁd‘fﬁg AR ﬁﬁ oRNSL. tB%en%ﬁfa?yed'f ah (ﬁﬁtllﬁ)ﬁ? B@lﬁalﬁ I%Eihg%?%e'r QRtibody is

sel f-bin es to non- au
the nsenor&@mlémamdwd <1?+w@ép%rlb%#bnlé§t Paeyt dlpf &bﬁc%/wdfssqeﬁéo itztum
et al?ftﬂé ?&Eﬁ@n‘t ARQGs AL FIRIIH ib ﬁlc%%lla{%gqlgel%ﬁi saneke%se SEWE] Abdified

om sed | munodefi ci en or nude mce
withise amﬁon@lhh pendide aesastingde tegriatiples of 10 alp]senThle'elftwml howasylting

[y
supe??lag(% 18/50 r@}éen%upcg)ﬁﬁﬁ '%tﬁ%d#f gadn%lthb{fb% {il%n 031?4 ﬂr@]#)é?%%? B}%Cahﬁbody
absestctbp pepmrﬂe tAreatitophdictanidndy [caogga]thKm@JE&sof[aﬂﬁaﬁyexﬁm matllms
whe%u 0 F!:arngo%téa pﬁ]ory(é){ ‘&%?ﬁspt&% ug Ef %1% éﬁ.ﬂae %&%’nstbsg i) (eih la%e leportel
mole[cﬁ[é&b'r] sed’dmdaﬂylanmmdﬁ -ané fHe Itkandlterhatively( feuiddhidip aatitebdy can be

emp 4G etk et SOl e T PR ot P e
plaq@e. pdt/ahother aspect, an autophilic antibody can be employed to direct an anti-plaque

agent, e.g., a thrombolytic or antioxidant agent.

[0075] Witztum et al. have reported that a human antibody fragment (Fab), referred to
as IK17, binds to an epitope of ox-LDL and a breakdown product, MDA-LDL, but not native
LDL. Moreover, they propose the Fab can inhibit uptake of ox-LDL by macrophages,
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gl utamne, 10 mmol /L HEPES, 50 LVnL penicillin, and 50

mg/ mL streptonycin, 50 mol /L 2- nercaptoethanol) at
wWOZWoungt 5% car bon di oxi de. Two mAbs, 5D10 aRATS5&LHE/016844

specific forthe human or nurine BCR, respectively,

were used in this study. The anti bodies are purified

fromthe culture supernatziat by protein G and protein

A affinity chromatography. [0086] Synthesis of

t.i body- Pepti de ConJ ugate. [0087] T15H peptide
Pres B AN P B R PRERIrL DSty P REIZeH) Y Thecteseispasnger
receOR! Tl%@aﬂaﬁ@ﬂlﬁb@ﬂ)r@b%ﬁ&@di ld 1ﬁh19ﬁ‘ﬁt'h9% edib b F{’blomr?g the in mmatory

synt hesi zed by Genened Synthesis (San Franci sto,

rospQfsS, These aubygrs alarent Yt @i Dz kmaagaiibeslicsPREC{sM ©-@jled
T15 ﬁﬂ&yﬁé &Baw, . TR, %0@0%5@‘?& {dkotéﬁ%‘s! %}lgﬁ&lhfa’e%ﬁoeﬁ‘giﬁng

and i ncubat ed at m nufes I n

Specrfﬁécorrlé’&éﬁhowl\%%e @4@9@@@ Qiyll addithPrefigusky tiwas diseovered that the

715 SAaren AL 2, 0 SRR AR B e 5o
20003 Ry ¢nunkingtde eytaphsliqrbl Smep@dﬁdesélumﬁmmim 568108 entéoby, ekt self-

T L

) was a drés and
- incubated at 37C for 1 hour. Lysi ne was added and
(0076 cubat'&rpnghovsing that e T3 ar?ﬁbﬁdlif ésblql@g@lllm @kmwi@lt to the human

anti-pIRIIPhII I 1Rk gﬁh}\.’)gﬁs 91{0%90 b %o §)9EBL ﬂltolﬂﬂé’}%%%t opn 1n1t1ated

except adding t pepti d was ap to an
by mgerephages, é}@r?lffﬁ@PBSOf thg T amlhedybn@csz«mnglgan@/pr trdaling atheroscler051s

PBS.(pH. 7.2
R s g AR D D
Fig. 33 (lmdiﬁquefr@%m‘ﬁirgmmg\/fmmwmb8Cb?§ﬁ Br vinyl assay
pl ates (Costar, Canbridge, MA). After blocking with 3%

[007?SA SO'T{ﬁEnge@ %mdﬂhs QEO Bpgkfép’ioﬁtof 8 éc%lg? i %as%i 6% such as -

C5-scra e conj ugat e
the pygsense afiethefoscterat lzfq|u¢95m awelidng’s vasadladsydteohi Smmllmhodamnpl ises

admill ﬁfeﬁﬂ%{geadpatlgm%n %H%b?o%%g?%atg\@fr tﬁ%{)regel'rjlp %tv e 119%%{,185} l?aé ) spemﬁc

mte nper ature
bindiag pfinty EHRRX(dGied v ddndity kifoproBtin (deru[DIS), Th@mmm@c@ﬁl@d: @A has

autop@uli‘c J%?}Q Qtleg %{'ég LPN “ﬁ‘g“%go%%%g gggceggi}wgdgl #hgslpg%n%%v?ﬁgular system
are tl[eﬁ @%@teﬁlth@eb&)&@ﬁah&h@deh:m@Liﬁhg)glé aﬂhhf}osclélﬁﬁ)@ﬁﬂa uBRLt P@Q%bly,

t
the 1 R TR o ospae Reogss T B rimey e

prefeRBE, (fetinifudgconfugate besein Atophllidtpesiiiehalih@hn afbfedfehii®d8d amino
‘d%@ 5 nm./each) were collected and aliquots (100 nl)
acl pae %ssayed on anti human 1gG capture ELI SA. The ELI SA
reading (OD 490 nm is plotted against elution
[OO78]0I urreA[ 10688 of\deadbiing deils ﬁk&&%@lﬁg&(voﬁ&hs b»ﬂhd:)l’nﬂ'e[yﬂﬁtlﬁﬁcatlve ofa

dlseafe %@ﬁ és gﬂo%aegu%g%q Eo eﬁargfglh,ﬁwlimpg&s& igenic dletermlgélyi\t%lfg cell
surface is represented by membrane-bound phosphorylcholine or phosphatidylserine, the cell
can be contacted with an autophilic immunoconjugate of the invention, which has specific
binding affinity for the antigenic determinant. The presence or absence of immunoconjugate
bound to the cell is then detected. Previously described autophilic peptides can be used. Such

methods as flow cytometry, fluorescent microscopy, histological staining, or in vivo imaging
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Two ng of antibodies or antibody-peptide conjugates
wer e added and i ncubated for various tines as

wdeswriigmd herein. Ten nL aliquots fromthe cePCT/US2006/016844
suspensi on were used to determine viability by using
trypan bl ue exclusion. [0094] FACS Assay of the B-Cell
Lynmphonma. [0095] Human SW&2IBHL4 and nurine 38Cl3 cells
were fixed with 1% paraf or mal dehyde. 1 x 106 cells

o YEFS U SPRAE BTl B DR AR e
mayB8Agbelet! méth fluofeserin. of phot obi ot i nyI ated nurine
S1C5- T15H conj ugat es was added and i ncubated for 30

nut es '
10073} 1 ooty oty B as UL MPLIS BN et o sreen gl
antigeprpositivestargeheelldimks, sndvf rpessm fresh isalatessofiantigengtositing cedls. A non-
f.fer for FLT
o e O A LTS A AR B8 b B
the pteptieldot abssdinkinghCeltsanayibagniomdrited by pre-lstetipe Rokdichs iwith20 or

B e AR S D Sal dee PAOTE Dt TRgp s

predﬁdﬂﬁ)96’5]1t1\2b outchBe u@ihg hiy mmmm& im@lunscomprgete HawaEr, nBdaive results in

tlssu cul t Four of antibodi es
the iy By Aot e i e e R T o e il
not kPFové@hé OUBokiafitdasfe@aGrdgerlds.herein. 1 x 106 cells
were renoved fromthe culture, re-suspended in 900 nL

00 m . RBPBENY aop oS Rt by SRR gbe,

forrrtlﬂigadlmeﬂs |i8 vireruaddr rhahmlfb&ir? doralitiods, Sudhods i3 SoliboALAiSPEGR T}h§3

dark.. Th cel | s ent rifu e and r uspende
laboiiy Fhargsiasisio faife A W Gt @(mqngwdcwpéea jritce
targé?ﬁ@cbﬁkhé&@lﬁer@ﬁﬁkﬁﬁbot@ﬁﬁt@&g%ﬁﬁhtrﬁemmmslt@ggevm@apoptosw This
%2 ol& omttey aturelnthe dark. The cells
char ?f@%&fm toe%?ng %&H SupsrAndbadies gndjtopaiser forprepey |

o LBy 0K, SO0 g

testlngﬁﬁpa(cz& the pforesasitipprd antophidie aatidofisk é@luﬂ@sqvmlym@mpn@msed
n dat e
e e G Lt

t unor idiotype of the nouse 38013 B-cell line and the
[0084 1y o anThekfeliw%?xaméeSﬁmﬁ?ﬁe@ad forillustigtecertain aspgefp of thet h

inve RS addBF ORI ifiendeM kIRt iU pé REthe Hvehdi. BCR | gM on the
B-cel | tunmors. [00101] Autophilic Behavior Can Easily

0082}6 strated by ELISA. [00102] The autophilic
[ fect udied with the S1C5- T15H Mab conj ugat e.
The
[0083] Example 1: Conjugation of T15 peptide to two Mabs specific for B-cell receptor
[0084] Cell Line and Antibodies.
[0085] The human B-cell tumor line (Su-DHL4) and murine B-cell tumor line (38C13)

are grown in RPMI 1640 medium (supplemented with 10% fetal bovine serum, 2 pumol/L
glutamine, 10 pmol/L HEPES, 50 U/mL penicillin, and 50 pg/mL streptomycin, 50 pmol/L 2-
mercaptoethanol) at 37°C under 5% carbon dioxide. Two mAbs, 5D10 and S1C35, specific for
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T15H crosslinked S1C5 binds to insolubilized S1C5- T15H
detected by biotin-avidin ELI SA. Control S1C5 does not
woizo/1399ni fi cantly to S1C5- TI5H or S1C5 cr 0ssPCmAS2006/016844

with a scranbl ed peptide. Simlar self-binding of T15H

pepti de-crosslinked mAb 5D10 to insolubilized T15H

5D10 was al so observed. T specificity of the peptide

nmedi at ed autophilic effect was tested using the 24-ner
the lR@Rhiod SumidSBUR] ©8Jebti WéreI W& R

pepti de i nhi bi te ‘%SB, 5H ?grﬁglgé‘%ﬁ}gﬁhyaﬁt%d;@?@punﬁed

frorrs@P fu Barwspﬁ@a%bqutﬁa Cb%ﬁt%ﬁm deaffinibl duompipgrante. di d

not inhibit it. These results are simlar to previous

[0086nhi bi t §\@hegiabAARiBIAYPBRideWofuhiey occur ring
aut ophi l'i ¢ T15/S107 antibody (Halpern, R, et al.

oS0 02 TSR RP CETLABEL AT JRRD o v

derivedrpeptidéeatoanin duddpliilie aﬁﬁbddbﬂ“ 1S edvis-s@ﬁtﬁésﬁ?&a‘by @Rnéhhed Synthesis (San

T15H a tlb dies r uestion of its
Franfion o - E B ES Pt et st PES S AP neselibotumeof
200 [IRbBL Yddim %&%h@swa@fadﬁaifahh InlcibeRd MBROR) 90 A ARLh BRUALES The
wer e anal yzed using gel electrophoresis and sizing gel

reactigr} Wasestapped byTatding| Wbt@t?cﬂoecqntrawmflw ynobt, andrllluer 3atnple was
dlalﬁgﬁjat-réllé %I%Bﬁllngtgs gggglsm &) on@ ?]ocf;g h gﬂ 9131'695 mo ar ekcess of

educi non- reducin i ons
Tl 5H|0f Sceanebic:cé"ﬁl 5 paptida:(é{tliSwg'Tﬂhe SHBQSRERKNGS&R]AWEAEITDWWAK

(SE(? ﬁIB W@ gvg's: cc@%]{ {lﬁ)ggdée/ %h(% dl}célgatfnqg%%g‘%r%é H; ’8 Sﬁ/sme was
addefland hxenba&mlazlt y’zf’é.ldfobyo &lrm&:s wmbﬂ%emnﬁhﬁﬁm&mﬂe&g}bw ThBeame

..elution profile cat gl @bul.i n speci es
oxidfiohpeital fsfeert il s RisTie) §8s AmFL 0 pEonticsiioni cpRrols.
Aftet the bpoRing ktef) tIaf anéibodBohfRgstys WirsBialyzdd@rameCss(psi lﬁi(?' FErnight.

peak eluted . in the position of non-conjugat ed 5D1

ti bo The arance of two peaks resenbl ed
[008?;Enom?ﬁ_‘%%_%ﬁ_ﬁ§$_g_aml bodi es and coul d i ndi cate that
either a fraction of anti bodies was not nodified, or
[0080hat t Heunpglinlli cfatirina SWAS-Te Siiplae t@taind Cokter \amtl iak!;@jdylates
est abl i she n [ibrium of di nrers, and nononers.
(Cosfagd (? nhries. m&‘g%@%@g ‘i‘"lﬂil 7o fRaretoludions § gimb i h peaks
phot&\ﬁb%yﬁ#&l aetsen SHO S ﬁ?ﬁ%é&ﬂlﬂe&ﬁéptlﬁé 301 2hdeOMhdRBntkdl % 1@9 W%re

Rer uns th peaks, yiel ded again two

addeétfo ﬁlﬁ@é%ﬁ@“ﬁa aad % il éﬂuw Was peHeryery Kie aéhwmﬁtwger lamwted for 2
hour§ &188n @é’&?’peﬁ%ﬂé A frer %Q%ﬂg with' P58 bR Vs (flﬁ"ﬁl%lﬂ@‘ Eld;r&l% ;.

peptide-1i nked anti bodies exist 1n solution
LouigliM©) we& adder ascul: 2100slutdene $he binding amtlbbdueumrasnsndrz@drby adding
. 5] Enhanced Bi ndi ng of Autophilic
Subs%}g g)hgggeéleélglggflgmrs [ 00106] The bi nding of the
epti de- conj ugat ed antl bod| es against their respective
[0095 aed ngtegraliyni th that of the control
antibodies in i nd| rect fI uorescence activated cell

[009Spr ti n%lﬁl%&QS)Olleé&C %Qﬁlﬁr@hatogﬁblhéa%'ae@ mI, 8¥kdc M iR

scranbl ed Ee ptid
column (Pharmacia, Peapack, NJ) 1:10 diluted PBS (pH 7.2) was chosen as elution buffer.

Fractions (0.5 mL/each) were collected and aliquots (100 uL) were assayed on antihuman IgG

capture ELISA. The ELISA reading (OD 490 nm) is plotted against elution volume.
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fluorescence intensity of the T15H S1C5 on 38C13 cells

is conpared with that of the control S1C5 and the
weenrwnd®d peptide S1C5. The di fference i n nmeaRCT/US2006/016844

fl uorescence channel s between S1C5- T15H and control s

was greater than 10-fold. Simlarly, the FACS anal ysis

of autophilic 5D10- T15H &3-Su- DHL4 cel | s shows

enhancenent of binding over binding of control 5D10

[0093Nd  CONY#BilityPDeREY @@A'a{i@'ﬁgﬁf@gcgg In both tumor
systens the conjugation o H peptide to

mpg eC|f|c qgtlbody enhanced the FACS signal s over

[ nt r oI Arptepa gelaveis g@wadn Prwell tisrwe ediveewelisdn il onl medium.
Qx%hﬁ‘antlﬂeﬁiés oﬁéntl%dy’-pe%gé)@()onj g&%s @9113 %H QTRY *ncgbated fo* various

fluor escence can be exp al n e I NCr ease
timeg &y dgaqribag herpini Trndilediquels Sioth tbycesklsluﬁpea:ggf weratubadito detdrmine

he surface of the tunor cells.
V‘abﬂ[‘g;o%@?’g|tﬁ{%’gﬁ&{‘?%ﬁ’ﬂg P Timor Growth. [00108] Antibodi es

binding to the BCR induce crosslinking of the BCR
[009¢hi ch, gﬂfﬁﬁﬁ&ﬁ&mﬂkﬁg@mmol iferation and
produces a death signal. Furthernore, chemically

[0098fj MMer i zrﬁﬁmﬁrﬁuubﬁm BRI rﬂhﬁ&%tsg% gggig%gg%d gel, J bt umor

i nduce hyper-crosslinking o
paraforpaléghyfleon xok0° edlls|werd stisgander iarsdl p&plfptaﬂﬂgﬁmﬁﬂ‘er @Hhﬁk s balanced

s TR s a8 T L SRLARS IR Bl ST,

swmvrﬁmmh@ates wals aled Zhdnigeubetifarioesin@sd died i@ sirot-ABLIMR and
e cultured in the absence or presence

a““b8‘?y'%°6‘H’P?1%CFP i?srﬂfpﬁ%ﬁ%nluigﬁﬁ%ﬁf% £5 pPsThecslig were tivaghedftwice

with Beingtbuffer eford 86did-rand (§§m%&10b%@acfd@@{orthé &R E&%’O‘ﬁ%nutes
T15H | i nked anti bodies inhibited the cell grow
on icgi Thg the cgliy Wsre Bashed pvigowish steiningi bﬂdffelt, heesuepmﬁq:cbm 200 pL PBS
and a8+ (RS, ?&h& st the tunor target specificity of
?opggllc %ntlﬁgdles in growh inhibition,
rlss Cr 0ss experlnents wer e perfornmed mnth the 38C 3
[0096]ng sy HopghsuMesigeyanin $#0cStaininpiDeteeidpaptosisir i ne 38CL3
cell grovvth vvlth S1C5- T15H was statistically greater
[0097Ahanmi g e bﬁl?m%ﬁ&@a deliz ere 1484 ﬁﬁo SERHN thsuQEulﬁjPeew%us Four
specificity of autophilic antibodies were o
pg ofigntibpdieser axfibpry-repside peniygaisaverevddedund ancubat@DOR yarious tlmes as

s 00108%, | D90} BRI RSB B SR L o SHOBER 0

PBS (qurm)t 6de mgﬂradspm dﬂ}ﬁ)ea@Rs 3842 B CRd/in L) MBRBARBIS0bd) EMbdnE COR,
caused Qz the i nduction of

U Sl Ber el e Soubtiingr r P mmss Bthadark. The cells were
centrlﬁtge@h'ﬂ}d #)suspahdedrigdod o bBS. ’ﬂ{eﬁsé?;ﬂ? &f Ig[tl?@@gglﬁtf%ln (Molecular

T15H | i nked anti bodi es were anal or apoptos
Probey, giapgddsd. e 8P @ﬂ%ttt%unﬁubazx@swmmf@md at 380} teﬁlpalladlr&n tlill-lﬂanﬂk

The 618 Ve Hélfd:?é’d"\f%[khs@n&gaqﬁ q %Leco%@g? 931—92 %}a E&D én%@u?(% by flow fi h out

anti bodi es over a 6, respective our
cytompliys apopt osi s was enhanced when the respective
ant i body
[0098] RESULTS

[0099] Characterization of Autophilic Antibodies.
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was added. However, when the T15H-Iinked anti bodies

wer e added, the accunul ated nunber of apoptotic 38C 3
woebdesi19w@s al nost doubl ed, and apoptosis of SuPOHI42006/016844

cells was nore than doubl ed during the entire culture

(Zhao, Y., et al., 2002). [001 11] DI SCUSSI ON [ 001 12]

The bi ol ogi ¢ advant age of24-he autophilic property is

exenplified with the S107/T15 anti - phosphoryl choline

. [001@5’]tr ' bOd'Yhe ’lTllg!HS(?.@ %e?)gjgk) 1&6%%%%59%1& #oscwﬁ ?ﬁﬁ?irng lnAtbI (g?éS and

potent in
5D1@)y s$img carpailyduatei mnowq @njagmqm'fhmmAb |§ﬂ16§| ﬁgﬁﬂ )ale spdmfrq: for the

tum(gg&e]i&@ QP@é lnoﬁsg%?#?%d%egiln%}hgg?l ! Sﬂ 8, Wro]r ﬁ;e %umal% ﬁ% -DHL4

B-cellittoph BbthcmAbﬁt tiebogdize finiqed idony peaof the BCRA gif aartheeB-ctlb tumors.
ot her anti bodies by chemcally crosslinking a peptide

[001@?]"! Ved% %HI% ﬁggav or éal}/tbsﬂﬁwbe%nﬁj H%Q%EISAT??)/ of

the T15/ S107 antlbody produ0|n%§an aut ophilic
[00182) i bodheautamhilicFes Biasstudipdivity therd CarTHAHAMap conjugate. The

Tlsﬁié?&@ﬁdke&m@ﬁﬂ&kctb%otubﬁlzw S‘f&sﬂﬁlsﬂ de@é&eﬂ 'b du*ﬁ f-avidin ELISA.
neered anti bodies to

Conﬁrﬂgﬂ@é%@S ROk Bing mexﬁg@rﬁly@ Stfﬁ%TbﬁéphS mmwshnheéammngscnambled
peptﬁi% ‘glﬁxﬂﬁxdself{ﬂﬂcmogg 6u eﬁt?iel Lo @ided E{A%tﬂlgg r’% nfhss@yggxg{?erl 5H-

Even t hough a apoptosis I's
SD1pwesalsootservedrddh apﬂce‘wsy of thg pcpmh miegiaied attophiliceffechwas tested

I; ssl:1:nki BGRof r
i BUOAE el P 1 G AL Sy DS B i
T15Heod 2D @ TelpHpbkﬁ-blrshngﬂﬁﬂs tlenbhntra popmbted pegtite idid oy inbibit it.
nga tibodies is
Thes%ire%ﬁﬁ arg élg}ll?ar %’tpé%VI?US nilﬁl}étl?r} ﬁ?‘ai Wﬂ?ﬁﬁj&ﬂl%gf ﬂ rrmg autophlhc
T15/8107hantibddyoilabpech, RS enadl, 18Hpendent upon protein
synthesis. The finding that BCR hypercrossl|nk|ng er

[001?@ s pﬁ%@PRRt b%%. Eohitie

because |t can be due to the use of |ess mature B-ceII
[001P4]nes, The nghfchealenateie o€ ihgtsélf-ofgretation e BIdHsligmd higitogies

raiseggﬁqggg?é f_{}[t%%y?i?g] Qj}’eﬁh §c31gté&xg %l“g ?c&%@%wg%?&g %%ﬂecular species

of T13H-buled manpeond] adtitadics rediaeslyzgaiking gelahla‘cfrepherdslstaudmmg gel

i S5 SRRSE U o DA 1 ) Bl 1ol

5D1(Bﬁiﬁer teducnng ark rmn@sdalcﬁg penditiome tisowhd diffarshepihdicaing the absence
ant i dle bi ndj i n, FACS al ysis. and jnhibition of
of o RGP R et aliPay S MHectile i HemeR ks Py
conjwgateld ahtiigodess { SIpIO- TIS(H) Wk Glveher aialyzRDslysizel diclubibs cleomhB¥hphy.
e whet her enhanced t unor

IS 1ptergsti S t
The ffla‘i@ertrpﬁ@ il P 4B H‘ﬁ@?@ﬁ? n pepiey pliiierpatatepn L he larger first

peakfellitdet ih @RSpositiON 3f Afdntibdlydn&aThd @EorﬂtSHﬂMer%thuted in the
cheni cal I'y honodi neri zed anti bodi es, the domai n was

positipgof pﬁ%?%&&tqdﬁmﬁ@n%h?sw&ﬂeappwner ofgwew@qks resprnbled mepomer
and ARG dritiBBYieCRl lcSulk REHdaRAhdrGitked & $RE@INSDF antibodies was not modified,

or that the modification was complete and the antibody establishes an equilibrium of dimers

and monomers. To test the latter possibility, material from both peaks were subjected to a

second gel filtration on the same column. Reruns of both peaks yielded again two peaks at the
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were susceptible to the antigrowmh activity of

honmodi ners. Thus, the anti-tunor effect induced by
wdizomriiz2zong ant i bodi es woul d not be restrict edPCO/US2006/016844

| ynphoi d tunors such as non- Hodgkin's B-cell |ynphonma

where anti-tunor effects require the participation of

Fc-receptor-bearing effectsnr cells. [001 17] The

descri bed approach of transferring the naturally

occurring autophilic property to other antibodies

samé PeitRAYs @ nest Bgomiehhpd(Zhad 4haohek,[2802). Dhdsk URE Shddy that
the,g.neral net hod to jnprove the therapeutic efficacy of

et} nsatidesinked aptihodiey existingnigtonas sys/distagbnolsgHespedies i
equiBBiu @M okRRR bek@imeRf f er several advantages over
chemcally crosslinked antibodies: (i) the equilibrium
[, and pncovalpn honoool ners prevents
[OO]t%gLfor RO HORERB Ry S8 b gi ©
conpl exes in solutlon (||) autophlllc conver si on does
[001661 confiredrindieg dfite iptide tonjlfgiated ahtegict ygahfst tsit résp@bneestumm
nd (iii) the Jiclent an
targfl o dopipbred G P 57 BB RY oriiee e Rueiteqt R col
sortia) A CH| Ay cantro§ ahtitokigl lihiedodihnBsc tintbhudtpepieduees mbltlﬂed The

ield.of active di ners. ossible limtati
fuofeignig Biendeint e USFRTCH T FS i BaEr S iyt g gontrol
S1Ch agd @bkdradiyled feitidd 81 C R TRe differdnBeint bR FlubRsEnceRBAGREDetween
t he hOﬂEphl|lC peptide is of nurine ori it m

SICHe 1 Hhand eReiiscvassr et 10-foldsSimilprhe i %%aﬁ%b’é§§g§;twhili°

5D1ombHrasarshmm@amndmnaﬁ@&m@m oPRAGHg B¥br SREHENREBorRESD10
structural honol of%ay5|ng conput er nodel i ng. The

and gRurghrapHde-riopslipkast - DAQalnrgtheugphyysiempdhs sopiigptipn ¢ighe T15H

peptile Eé‘ﬁlh\lé? 8 e‘éfﬁcaaméxb&?@hﬁa%cécﬂﬁé Fﬁ@?@lgﬁﬂ? o RMH ol Qﬁtlbodxes used at
antib Oun argets and he "anti-tunmor activit

y
the sappe @@nca@téﬂéloat@@ﬁpk@, 9@1 eHY2h eBW enbangerbenh ahflucaescerise dinglse
163 lo
o R A b B Pt Bk o AP A R e
ﬁﬁﬁﬁ@@tmdéepﬂﬁmigimQBmkﬁmﬂhe and anti bodi es [00120] Human
Jurkat T cells were grown in RPM 1640 suppl enent ed
[001W'7]th 109 b eloRlor PAYEINEroRAI, UM and anti bi otic |
pen|C||||n Streptomycin and anphotericin). Rabbit
pol ycl onal anti-active caspase-3 anti body (#966 1S

[001980" antAntiodisy biading & thy BGR iaduce gropplinking ogﬁsé@m M&ichgin turn,

mhlgi‘%%el%poll%e[t%n@ ’\gﬁaﬁgaﬁéa@f@@% IPuRh@RRld B%midal§ dimerized
(Beverly, nocl onal (rabbit) antiactive

antiogiep gisectey] aahmﬁt@&yelkt#@gzméw)hmmrmlﬂr&qmsﬁ thefBGRrfapwed by
111111[5;&?1{ (?f‘é:@ﬁ’ Blisy O%a‘{ﬁ &Q&ls of e Ju E{ng ¥6 s{BPQ ﬁllllﬁl%haxﬁgﬁqleﬁ%@%e

pur | che|
antitympiegtieats @f dinteyizing @ntebOdy @e@fmdmed by edncovabent ginaguiring T15H-
linké%irhﬁlhgc;@déi@e \%gc?]é %Ql'lij{ruc ogsg\géa% f;l?oﬁ)r%ao f %{e%%%&‘n@goﬁp?gs%n%%rf%ontrol
and 'Bi Ji-toledahtilgides, Cd mdtureﬁﬁcbétlﬁnmm@aﬁﬁﬁﬁ end SIFDBHI%W(IE teir

respfzo%a? 01%{ mlw%S §) 58 51-@ eFj rtl%rgeggpo%legigm%ican y et X cgr%pared with
the control antlbodles To test the tumor target specificity of autophilic antibodies in growth
inhibition, criss-cross experiments were performed with the 38C13 and Su-DHL-4 cell lines.

Inhibition of murine 38C13 cell growth with SICS5-T15H was statistically greater than
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Deat h Det ecti on ELI SA was purchased from Roche Applied
Science (Indianapolis, IN. [00121] Synthesis of MIS
woepisiideoant i body conjugate [00122] MIS pept i deCT/US2006/016844
KGEGAAVLLP VLLAAPG (SEQ ID NO. 2) is a signal
pepti debased nenbrane transl ocati on sequence, and was
synt hesi zed by Genened Syrd-hesis (San Francisco, CA)
Anti bodi es were dial yzed agai nst PBS (pH 6.0) buffer,
mlsrﬁéﬁbm&dém oy SHdSihf'lﬁr rl:édl@ o %e‘-&ﬂ@clﬁ’&g%ggutgmw A‘l‘ltl%@dlg \%}Q
i ncubatin mnin
Obm§P9@@?6W3nggLﬁFﬂ5KZ@5h¥éﬁtﬂa?9%® of 30 nNIternlnated
t he oxidation step. Sanples were subsequently dialyzed
[00189] 4C fRbuctioh ofgpdisds. | X PBS (pH 6.0) buffer. The MIS
pepti de (50X nol ar excess) was added to couple the
i bodj es an ncu Cfor 1
oo, "ot LB s e RO 8 a5h@at ot LRt e
againkt gie)BIEd oié@-aelgsftnphmnﬁBﬁv(t@Hna ifWivo &%&%&88%4 Q}ii]e lgﬁumon of
MI'S- cani ed an on gr owt ur kat
sporlisy & EEt e ARC SR BED b Selsenihesurseniaot contro
or T[ﬂ}ﬁllﬁked%tllﬁfdlds Rerailyed fof dfdps usiBy MG WidiR @AYS protocol.

6, 12, 18 and 24 hour, aliquots were
35 #&ﬁ@sﬁﬁﬁ Jk s4BfaryeRy wed&a@wwapwowywt #tipedies over
a6, &K}fdctﬂ\%l}oﬂfﬁ hb@QLES. 'ﬁh&«'ﬁbblp%ls Ak blhﬁﬁ’ééd'»\meﬁ 'EH'é%s!pééivE Qhkibody

6¥ LI SA] 0100] Jurkat ce grown in 1- mediumin a
was

fﬂovzsﬁ‘d% ‘mh%n fedi eft- IWE?dea‘]i“h‘?,q}%é’(eé?jaCWP@ ﬁhezacﬁgn@lﬁted number
of apéBfé)ﬂE‘B Oopt &ﬂs Q/Es mgst(él@ﬁlblé’(g aheshophtik Qpﬁi BﬁLﬁlQéllsow?]s]morg than

,. 12 and . The cells were centrifuged and
dom%%h?ﬁméﬂ@@ﬁ@ﬁﬁ&k%ﬁﬂmWﬁsYtﬁé% 2003hsferred to a new
tube. The cell pellet was washed twice with PBS (pH
[00171}4) bebgresked@g honmogeni zed by Pell et Pestle Mtor
(Kont es, Vineland NJ) for 30 sec. Al of the cel

noge nd equal . vol u of the culture
[OOIEﬁper ngﬁlgﬁ‘fo %é‘r“ VA ity e nEB‘CQH)chrW ﬁﬁﬁ?mpllf%"ﬂ@éb%d
SlO7E11 5ShtiRdhadphofyfohb G binti6¥dyATEls akedphiRhiibOEUD e fiQEs ol

roomtenperature. After washing, HRP-Iabel ed goat

Pote%mli* profesting imnpyngrieticianiimiceageingidalpctinasviiaRrsamoeasel preumoniae
than Mbﬁﬂlﬁbﬂ)lﬂlﬂﬁanﬁ%d?& Witne Wﬁeedﬁﬁgér?s'ﬁbaﬁcny[ag& Qfdn;PNA

fragnentation [0102] Jurkat cells were pre-tteated

th antl odi es o a caspase-3 inhi bitor (DEVDfnk) for
[001% YR B, the IR DRk THRCEAR FAncsrapeefTestip other

ant1b@@16§ @y éHeHﬁbaﬂ? EﬂoE‘él’lm(i%E 2] p%tﬁl’e QABvel bl Mé 3 Vi erdtiih: sequence.
fter treatnment, Jurkat cells were collecte wash e%

Af t
The 'aﬂ%r%%%@a@ﬁa@acﬁ the 2efpphilic ppasly obtivefTd 5/ 8 Dantbody, producing an
autophlilicSant#bddy WHH iBerBased Q@Y&l%[)a%'enﬁ)ange@ tIlrgEttl@"E dp:]-lgﬁg tlfeod'md:l'ég of

mn at roomtenperature. DNA was extracte
autophilisrRagingpPbRbibediag foskralyR obBwohbimar dBresesthe swevigth of the death

51gnags; 185y '(B%I’&QUY%A}&l@iEIOI?Qf &l cflﬁer%]o]n i¥ QLHA® FQbn élo%\ﬂaa%oubling

1 volunes o I SOpPropa
of apoptosis is demonstrated here, other mechanisms of growth inhibition can be involved.

[00114] Crosslinking the BCR of the mature murine B-cell lymphoma A20 can protect
against CD95 mediated apoptosis. This anti-apoptotic activity of engagement of the BCR by
crosslinking antibodies is highly restricted to the time window of CD95 stimulation and is not

dependent upon protein synthesis, The finding that BCR hypercrosslinking per se is pro-
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DNA was washed, dried, and resuspended in TE pH 8.0.
The DNA was resolved by el ectrophoresis on a 1.5%
wagersns®gel and vi sual i zed by UV fl uor escencepraiiuseoos/016844

staining with ethidiumbrom de. DNA fragnentation was

al so determ ned using the Cell Death Detection ELISA

according to the manufactar-er's instructions. [0103]

Preparation of total cell |vsate [0104] Jurkat cells
apomail‘oes hoteavathneswite®poida@icthe mtidpeplotiadiivag 6EME BURMMgagement,

tre nent cells.were collected a
becaih et Pk DRI Mgt it (G ot o dgtpred
SIgnﬁlﬂs b horb S iting drgibod i) oM FRb-PdSpenpdit Bpdptosd. MM EDTA,
1@6CHAPS) The sanpl es were sonicated for 10 sec and

t f 0 for..15 m t 40C...Th
o0 AP S A0 P Pt
offesd tlteoipabrtméﬂylto tey%tmolgolo%ﬁibﬁat o%ﬁg@&ﬁ@r@eﬂtérk ethed tgawaa @liotope
ur.kat reat .
spec gt g RS AP S haHoR T A e R TPETURRCS anstysis
and le’(thuﬂitﬁqg)f ;gfovﬁh 01 8ire sl@fév 44 gnfl@:naénhﬁlﬁiehiehtmﬁt \@ltW%E @uttophlhc
r as e activi ass S Nn OAl er
mar @8 s T iSTRERE s AGessnich oSS Bl iy e§peed timor

targdting okl dioefugmentRENUIAIGE&r fufdtiv@s.escence was neasur ed
wWth a Spectra MAX GEM NI Reader (Mol ecul ar Devi ces,

00154 % o i et b ok e e hage s BBl aiteiiedt gmain

was h6CnDdRAVHE ag@herifiot OF etvit MABRA AAE fulnbe cllsUcRing Fc receptors

nst cl aved Ct[ln oncegau stalnlng was used
werdRtepple (5 AR r SPffey i of [aRamers: HahosigHmer ¢ist induced

by dﬁhérfzﬂﬁg%hﬁbﬂcﬁ&@vm BERstridiRE tdABAAN BIRSsubR 8NEHh-Mb doltin’s
dlstl led water to renpve excess stain and bl ocked in

B-cef) lgpphpmiag sehse japti-tupepr gHpcts jequirg by parpeipatioppf Femgenin-eans
effe@it@efls. 05% Tween 20) for 2 h at room tenperature.
Bef ore addi ng t he secondary anti body, the nenbrane was

shed h TBST HO with 150 mM
[001 n#e@%%gyérwé%dz e§ Tangliy rtgﬁ%rmtwm@ammtﬁphmc
propElfProCir USRI s BREBN etfatciAR el Qfki-Bfnor THE:t l@lltﬂhesvwgg%geral

washed extensively and reactivity was visualized by
methof fiey e ecthe FrTapstitis 8icasiced apiibadics frnpaspivg isgpunotherapy.” Such

nondd '\/@l&ﬁtaﬁﬂﬁiﬂy cMﬁlexc{sQ%f@lggevéﬁlaatdkeﬁﬁdgeébve?@@nﬁédhlz crosglg ed0l

Stati stical anal YSI'S was per or med u3|ng
antibolios: (Dftlsr equilipaipin-baivween mopprastiagd nyncavedend @nWmAvents the

formg{;?J)A n%%l@%ggm%sﬁéﬁlé ccf?ﬂﬁégeg i Solu%ltl,ah1%u?oﬂhﬁf%%%£@e§1sion
does not compromise the structural integrity of antibodies; and (iii) the method is simple and
efficient and does not require a purification step typically needed for chemically crosslinked
homodimers that reduces the yield of active Ig dimers. One possible limitation of the approach
of using dimerizing antibodies might be the ability to penetrate a large tumor mass. Because
the homophilic peptide is of murine origin, it might be immunogenic in humans. Thus, it could
be necessary to humanize the murine peptide based on sequence and structural homology using
computer modeling. The demonstration that adding a single peptide to the structure of
antibodies increases the amount of antibody bound to targets and the anti-tumor activity

encourages attempts to engineer recombinant antibodies expressing the autophilic activity.
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[0111] RESULTS [0112] As shown in Fig. 1, an MIS
conjugated anti-active caspase 3 antibody is
wono@ringdoi zed nore rapidly than unnodified ant PODAE2006/016844
When cells were exposed to the chenot herapeutic drug,
actinonycin D, apoptosis was triggered and the cells
died (see Fig. 2). Howevers- if cells were exposed at
the sane tine to the MIS-conjugated anti body
étransl\/ab) nost of ‘the toxi C|ty of the
[001 ﬁbn‘ot X AR HEG .It ] A‘. (AL f IS A=\% 10
3: Enhanci ng Bi ndi ng and Apopt osi s USI ng
[001Pept i decGomieugatibofiRsi - CD20 Anti bodies [01 14] Cell
Li'ne and Antibodies-SIO 115] The hunman B-cell tunor

i DHL- 4 apd PM 1640 nedi
100 2o e PRt cobokare eionng RPN 18u Hplem e ph 109 fetal
bovigé %Maﬁ&antib@bt@@nﬁdﬂhh}%ﬁﬁ;ﬁomﬁ&n hﬁdﬁmﬂ)ﬁféh@m} I Rdbblt%elyclonal

ng/ mL st reptony mer. capt oet hanol
anti-geye GAPaRC- t@aﬁ%@ﬁﬁsg%do@%t@deg Oihoeh B 1 spectrins
#2 1@111Sy Q/@Ql pﬁﬁchadéé fﬂoﬂﬁ@al Sibvalife ARTERO4D), lxxﬁcneq\uérto@loﬁar(rabbn) anti-

human B-ce s 5D10 and 3H lé
actiyg|caspasgp?P) gnt)bo%égaﬁpﬁ}wgcpwqhw dom B ghqrM1tégen (San Dlego CA).

Mowzé! Hl%ﬁé@ér@tﬂ&nﬁ%d)pﬁ@f %‘nﬂ LCB A9k bt dTroth @Jlltdu‘ﬂhtte%upernatant by
chr omat ogr aphy. Synt hesi s of Antibody-Peptide

proteip & ﬁ@altsect{rmqtvgrams Asvepmude aWSRNKMﬂtHibmwr@@nmwwy
antlt(oéf%gvde tg!&hage)d’ frcﬁn y&h@@@t‘u\l %%t&%%lbgi@s fIr{corR Alert Caspase-3

ng antibody- T15, was synthesi z
Flucgkseent iAsead kitryvasparepised ir0m83 entpaid-abereieniss Gﬂ?ebtﬁltﬂ, Ca) s Cell

Deafqhf%h EERS AR YRA0 0L R o RhER Tkl D @b e
prepared as previously descrl bed (U S. Patent No.
[001@1}300 oSmthesis o) MILS pepiiger-anbibed ugatphi ch is
i ncor porated herein by reference) [01 18]

[0012¢] f - Bi N@s%pMGEGAAW%@*VLmWﬁ(@qumNM% £191;la1 %éﬂnde—

Four mcrogranms per mlliliter of 1F5-T15 was used
based arambrmnsttgpslotapon seguenss: apfl seesynthepisaddty, Gepgrpd Srleesisfpan

Frank,isI %:b ): A(%ftlt) el Q€ Hfal}ged’!g%igied Etgﬁ‘ é(ﬂngﬁP&ldéedW dWding

‘ot 1 ny at ed 1F5-T15 contro
% IOantulltnmSZOO S1G)L MadOe andidebating 4t dt@ori36 niin in thadatk. Adding

glycet o?ﬁ) fstairinaii c{rﬁgrﬁ@go% 8'1; @ B tgr%qgn tédetﬂﬁg ?@%B %t'ep ﬁﬁ%&g leﬁq\)vere

subsaguientiyl dle@zecaznd%e Iﬁdt)dﬂ’ﬁagainﬁlklad’BSf’(IﬁHI’ﬁXS(bnffaﬂfThaMES/pdple@(SOX
was devel oped with o-phepyl enedi am ne. [0120]
molmge}ss)dyastaﬁgedgo egyple “339 ﬁlﬁ}l})@ﬁlﬁs and the samples were mcubate at 37°C for 1

hour and the resulting antibody-peptide conjugate was dialyzed against 1x PBS (pH 7.4).

[00123] Effect of MTS-conjugated antibody on cell growth

[00124] Jurkat cells (2.5 x 10°) were seeded into 96-well culture plate. After incubation
with 0.5 pg MTS-antibody conjugates for 6, 12, 18 and 24 hour, aliquots were removed and

viability was determined by trypan blue exclusion.

[00125] Study of antibody internalization by ELISA
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[0121] SU-DHL-4 cells were fixed using 1%

par af or mal dehyde, and 1 x 106 cells were suspended in
woQoosla1s9ai ni ng buffer (Hanks, containing 0. 1%rtNaN32@6M16844

1.0% BSA); 1.5 ng photobiotinylated 1F5-T15

conj ugat es, naked 1F5, and control antibodies were

added and incubated for 3%-mi nutes on ice. The cells

were washed twi ce with staining buffer, and then

[010@3“ dl N- JotkBCoalR Serawlfl @01 -ind med@mTh BGLwRS] dunuﬂeq)@.te Nefreﬁhcubated
ing twce wwth stajning buffer, the_cell

Wit S OB OB SHoMPBEIOT STDRAC OB hal b 42 apdibin) The cels

werd RBETeded MBY 06 CaRid s@églatﬁhﬂv&' tﬁ‘fgl tl;agsfg%c?t%ta new tube. The cell
Apopt osi s% 0123] After x 106 nphoma cells were

pellgiwag washed toicoWithEBS (phl § ) befemb@weéomegqnszed hy Rejlet Pestle Motor
(Koﬁ’t@st g%@an@ SN B 16k 3@%& bedys ReBd] mo%&{ytw@taﬁ%qm LSRR

r ’hOUFS of i ncubati on, 1 cells were
culttrre ﬁWébsumrmﬁmtmer@ #lded fashpen anétraldqﬁdgﬁ@gusqaﬁhuéoblatn (xdn,

R Pj

Omgﬂtggk)g}ﬁi E(ﬁ\?gtegfcg Zi') eBt r%ﬁ&f%x%?rgﬁ“ e, }/_X'?t n{{'vgsthm% Hgg gjeleﬁl &oat
anti-rabbitbightediaiatan@aCy fras a@led and wiseaizeduditgeo-gizmklenddiemiael | s

were centrifuged and resuspended in 100 niL PBS; 4 nL
[01 40 deHf*r%ﬂLeﬁﬁ Lyf i on was added and the cells were

cubat®d fo hutes at roomtenperature in the

dark The cel | s were pelleted, resuspended in 1nlL PBS,
[0102hd analuykaéerllsyverd mortregtedyrith pytiboflies o4 cappaig-Binthititer GPEVD-
fmk L o P AR b e bl o R Sy Thalope 1
ng/mol) fargdiht After, treaatmedtsaivetlewerroNetbdanashed, abhd esgpbidsd in 700 pl

o U ORI B BRI A Lo

temprirdtive S @N A biag ebitragtep eypthiptlenokshlono fdmxésqahg1 dicohbn(28\2er1ag6d

o R B AT o0 S H B YL TR L Vi

DNZ£ Qb W@ dirks, raml tRnspendidiimOE By &d. ane OWORRE edolveiDy
shown in Fi %r( t he binding was increased for the
P

elecigRplioiFgiacaa Lt r95erss celvns aisyaligerbly WY Jhiersseened afier gaining with
eth1dxh1ﬂ1b¥dlﬁlge %Nﬂtﬂé%ﬁe%tlm%ba@s@ﬁete?mm?d m&ttﬁgéél‘?@Eﬁﬁ i @dtion
a shift in the b|nd|ng fl uorescenc hi gher
ELI$I‘¥@@Q@§1H!MO thareanuéastrserisdeptigctians.a series of dilutions,
conj ugat ed anti body required al nost one-tenth the
[o108Pncentpatd-ARn ¥ i cLiPREANe t 0 achi eve the sanme |evel of
|nten3|ty as parental antibody (Fig. 4). As shown in

i ncreasi ng the anount of cow ated anti body
[01061aused Jyrkaperbls therrirqatsdep despidleddim the G dagnenjation section. After

treatﬁlreﬁbc' IR BleYe &H@ct&@add%ﬁﬁé?ﬁi/l'thzlﬁﬂ O 7.8 tRERPREL %sﬁ’énd%-ﬁ 300 pl

technol ogy that can be used to enhance potency o

of CHavPSrhyHon(p O gid EEPESE pHiouy 8 mN G Tds 0d HCHHES): "BmShmpleS were
soni!:a%bgf%pld s%g Lod &%{rﬁﬁfeldta\t f4,bO?)orE91F}8ls 15 min at 4°C. The supernatant was

transferred to a new tube and referred as total cell lysate.

o

[0105] Caspase-3-like cleavage activity assay

[0106] Jurkat cells were treated as described in the DNA fragmentation section. Equal

amounts of protein of the total cell lysate were applied for caspase-3 activity assay using
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Furthernore, when tested for the ability to trigger
apoptosi s, the conjugated form (Sab) was nuch nore
wactiovies®dhan native anti body, with nost cells #eaasknc816844
days, conpared to only a small fraction with the
native antibody (Fig. 6). [0128] Exanple 4: Enhanced
Bi ndi ng and Apoptosis w t30-Anti -GV Anti bodi es [0129]
Cell lines and antibody[0130] Human T-cell [|eukem a
ApolhfQlp SRl BuEL & UG Dol B AHABLEIE it "
Fluoggsrenot Mymleasuaddwmmrﬂp@ttaMAMEMm RaeaderqMudarslaeDevices,
Sun vafe % anti body (ch-a-Gw) was obtained from Cori xa
'EoF po ion (Seattle, WA). After chinmerization, the
resultlng anti body lost its ability to induce

[0108popt osWestem bigiandlysissi de GV2 expressing target cells.
[0131] Synthesis of anti body peptl de conjugate [0132]

[010@?t h T1R 08 Rk €81 HSRNKAN fé@EhY@% IERAGR J¥%

VH-derived peptide ma se
dete@tnmm@wacmg p(or@arv@gainsmleaapd speoein) Ponggad staindng ‘amsecdtoTn@ltm
d
the @?fg%@ﬁ%ﬁp¥%§g§&ﬁfergo§§%% @enceygosg’%emﬁﬁﬂgofﬂ%ﬂey gxéag&ag
WaS@n’eit’redjst'&Slﬁfhm@stosremwxnessanmﬁnahbpl@don B@fp (5% meilk, 10 mm

SRR 0, BAHACE 95 HARH AReEoEU Rl YR, b

addlog thz GéconiiarNantidéddydiss raciolerdneamat wasiaddeioe dvitt TBET f10mM Tris-HC

i 39Ty 355K T G B LGP BE Bonca

antlbzﬂmpl Ehe bletreasdvaahadzrtbnsiveld Ghd 0actiS By Wasviagdizaissy diBncepH

6.0).. Fift cul excess of T15 or
Chen%‘lﬁ“%{ﬂﬁfeéﬁeé@é?rﬁ%@%@s}b%?ﬁwafﬁﬁe anti bodi es and
i ncubated at 37C for L-Lysi ne was added and
[010Phcubat Satistital ddalydior. 30m n to bl ock the remaining
reacti ve al dehyde group. After the bl ocking step, the
tibo I |
o180 AR RS e R L 4 Pl
comPirisexitant ionclivag ARIOVIATJlI08d by BMRmeaKghls pssttxdﬂ WAt are reported as
meansf@gl ved in nmethanol and 0.5 ng was coated per well
wel | polystyrene plates (Costar, Canbridge, M)
and allowed to dry overnight. The wells were bl ocked
[0IIW th 1BBSATHr 2 h at roomtenperature and 400 ng of
anti-GW antibodies, diluted in 1% BSA, were added in
e fir dqt
OURDE et Fort i BRRL AT Em Eel) o Rt b s b6 i
interpitized m@rwmdbfdh@mmmlfwé antibgdy . (Vﬁlqglrmllsawmuewgsed/\mm

chen%gl?egc?peaﬁ Sﬁrl %i ag:‘urﬁ)grg/ gqtlb néb}?tg'stl stthg%eg&aatnﬁ%e &lis &16:(? (see Fig. 2).

However, if cells were exposed at the same time to the MTS-conjugated antibody (transMab),

most of the toxicity of the chemotherapeutic drug was inhibited.

[0113] Example 3: Enhancing Binding and Apoptosis Using Peptide-Conjugated Anti-
CD20 Antibodies

[0114] Cell Line and Antibodies
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anti bodi es were visualized using substrate

o- phenyl enedi am ne and read at OD 492 using a
wepemtmexohot omet er. [ 0135] Specific bindi ng ELPSAUS1®6/)16844

Gangl i osides Gwv, GM, GVB were dissolved in DMSO in

0.5 ng and coated in a 96 well|l polystyrene plate

(Costar, Canbridge, MA) dsi-ed overnight. The wells

were bl ocked with 1% BSA for 2 h at roomtenperature,
[0114D0 g Die il B tafbd IbREBEDHB A tahd REFWerd %@)’vn\dﬁRPMI 1640

added in the firs Og/tvf\‘_e L and then serially diluted 1
med i, SpPRsHRsaERd Y IHN (P 1ota] beying sqemp| praolfeslutaypingh yrmol/L Fiepes

50 U/ingeniamsh, Bﬂﬁg&ﬁﬁn&tﬂéﬁt@h?gin i 50 eEBn 2L1ﬁ5$célt@§etlﬁqgl%| 3Wunder
te

i ncubated for r washin hree tines

3% GEraRdlione: B@&?Ee@ormo@al@ngfep&pqsﬂgal arﬁéT§Gl#§1tBr%Q4é) Specif or
hum@PBeR) IBAsBhASFDE aﬂ@}ﬁ%zﬁ%e ﬁo@%t 99%62 ﬁ&e Bmvéd%%{ Yell
[0137] ‘Anti body. sel f-bi ndin 2'mg/ m of
cultijje pepgTrEHN BN R PF Rrefpi) A méh claor@mgwa
(anti-Gw-T15) were coated onto Costar vi nyI assay

[0118] at es. SyMtHeeik obAagtdpPeplidd CotfagBRA sol ution, 0.5
ng/ wel | of phot obi oti nylated anti-Gw-T15 was added.

o0, 2 O, SRR ARl A B L« v

derieQipgpiteAtaii 4 6dN)}-bindisg aditedy-ats, &/ag- S)&@Q@iz&i dsl&b&lﬁe&iﬂcﬁxamp

cubat ed for 1 hour e bou t| bodi
sl %ntwsa}sﬁléqﬁwg iy arosi i Bitia o sntibodies.
The g@gi@badeaekine EBMIMYad Was réphaRas iou béREBedUNS! iPAGNnt No.
detected by FACS [0140]. 2 x 1 urkat cells per well
3,804gYk 1@%@0‘8?4% eéalﬁ Wheéan IIS k‘iF%(P%ra'ﬁﬁ éerﬁﬁwﬁﬁ@@ﬂce@ver ni ght,

then cells were coll ected and washed twice with

[0118] B/ G Asddiineting (B0lzpi6-Bibked i oasbereAMAyi N PBS). Cel |'s
were then resuspended in 100 nL P/ B/G/A buf f er

/m 30
0P er R R Bhe B ERRES D L Vaeiired Bl igtinyt assey
plate3 (ICostariuOabridge NS Urses P\ Adter Bkbckulg w@ Qo d AlkdI@tonl, 8 ;@Q{L

photg&% ?tét}yl?ﬂ%ﬁ#n’é%a? HF g‘g@n@%%t@u%‘t @qulgv(\:/ge\g@{agded dlluted to 1:1,

and # 1&&5&&@&‘&@1@5%&%&% ﬁhp@aﬁ&ﬁ%eﬁ@ﬁ%ﬂg%ﬂ@ﬁ@bm lvidin-HRP
i di um i odi é)as viability probe) and anal yzed by
Slglg raha YaR#ddgd. an irzzrxwe&,ahﬁla@p@owee@&%%%v 9or Atfs dgyedoped

Wlth%t@eﬂyl&@d[agﬁl{&] 2 x 105 Jurkat cells were seeded per
ina6-well plate. After 6 h, cells were

cubat ) of the anti -GV or

[Olzg 7 3550 0F g BrGell kymphomay,  Fo| | owi ng t he

[ ncubati on, a snall portl on of cells (50 nL) was saved
[012&nd assSY-RHI-otellsivakd fitet Yisinghd Rrdfhiéhaldehyde, and 1 x 10° cells were

suspended in 50 pL staining buffer (Hanks, containing 0.1% NaN3 and 1.0% BSA); 1.5 pg
photobiotinylated 1F5-T15 conjugates, naked 1F5, and control antibodies were added and

incubated for 30 minutes on ice. The cells were washed twice with staining buffer, and then
avidin-FITC was added for 30 minutes on ice. After washing twice with staining buffer, the

cells were resuspended in 200 pL PBS for FACS analysis.

[0122] Hoechst-Merocyanin 540 Staining to Detect Apoptosis
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remai nder of the cells were harvested and washed with

cold PBS. Cells were then resuspendedin 100 nL annexin
weoeteaieniiyyi buf fer, 5 nmL Al ex fluor 488 was added#CrmiSen08H16844

mL 1 x annexin binding buffer, and Sytox was added at

a dilution of 1:1000. After incubation at room

tenperature for 15 mn, 480 nL of |x annexin binding

buf fer was then added, and sanples were anal yzed by
[012BACS. [ Aft&3] x wﬁambmdma @S ayre pcedinto ddouyt tisseadu@ttre wells, 4

e e o7 el SO PP eELa R A5 e SRl

10° els ayre rdfloved fRdn the otisuré pal éddeesﬁlgiehdéﬁUﬁ 96MBL 061d WBSEpH 7.2),

n.to. determ an. bl ue
and WS b e b EET, Rilordit 5t LA CLaRTA e Ritentang
incubtéd atSUPC &r 38 RdhS if t%ﬁﬁrl@ qrn{ &{ugeu;éret%gtfﬁ%g@w and/\@yusﬁ&{@gfd\m
S oS es a are report
1006 Pﬁgmﬁghgx%gwﬁﬁmo Lﬁ@@%@%@d% e ellsep wawha&d for20
mini€Pdtir6tin RAPRAGREINARS d4R.dhe BEIRGYIRY etleteut@su%;p&leéd‘ inG mL PBS,
gangl i osi.de. [0149] Fol | owi ng antl body- pepti d

andé‘%?llﬂzﬁ‘b@fﬂ%‘ﬁcytpﬁét%l ndi ng capacity of the TI 5-
conj ugated ch-a-Gw anti body (anti-GWw-T15) was

[012det er mi AW itibsiofCeR GlbwiReh Cllupgli Ng ELI SA. As seen in
Fig. 7, both ch-a- GMZ antibody (anti-Gwv) and

[Ol?gﬂt E\/ﬁ%é‘& %18‘1%8%%% gtge\ée m Sggﬂ%o egin )anzl-&tscpa% ?6&8 and 3
of citutd, blﬁ(ﬂmtsdﬁ&?‘é) reddaved aﬂﬂ dabld @h@ﬁve@lcﬁﬁhtétg(t@p@ﬂﬂhé)y
corrpar ed vvi t h the naked anti-Gw at all the doses
01 %gst ed mng that the self-binding Tl 5 peptide
2h d increase the antigen binding capacity of the
ch-a-Gw anti body at a given anti body concentrati on.
[0127D0150] Mntsehoahpclord] fantitiodids i tgéaawierrcodmpmed tvitab@fibibying

I it est | b LI SA -
T T s e
analydie T¢ poerpaphiihelywas Icedpeaetttbhi(edyon)mgstedjfwntfm Hitdng by flow

se] f-bi ndi n seen |
extolfy B8 B iR el g Puaibged antivody (-
ap) wiedesdepe nd@ntlinitcg éiasen ohakibodi. This tas El’(h@actel ized by a shift in the
bi d&gqflde con ated ant| - -T15 anti bod donthe
n %res%%%er ‘$ht’3r siho Y R GMRATEFHO T & 'FS H’PH@S to
conjigi@ednanbRBRbqHed eRst @Rt B Ebnc%t@ﬂ bt 2REYdy bhem6ve the
dat adenpnstrate that the anti - -T15 anti boc?l can

sam)lene of Bitqneibepspagsntah giatnes. Z& éwlwghn FigeS, increasing the

amofiftof 6t B RbadibAAY CARBA 4 taudRRA ﬂ@oré@@érﬁ:ﬁ Yntedsfy, ??dsm{a{?ly due to
conj ugati1 on does not change the specificity ©

mtereﬂlzatlm pPEmeTtHRid3A T feohoey that eandegsedingniraee potency of
immBRRb R4t UT dRfgs [ BRnAm sREPPAH &nBth MMioR b Sl REopQINat e

Furthermore, when tested for the ability to trigger apoptosis, the conjugated form (Sab) was

much more active than native antibody, with most cells dead by 3 days, compared to only a

small fraction with the native antibody (Fig. 6).

[0128] Example 4: Enhanced Binding and Apoptosis with Anti-GM2 Antibodies

[0129] Cell lines and antibody
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bi ndi ng specificity of the anti body, a direct
anti gen-bi nding ELI SA was used to determ ne the
woizowimgpspeci ficity of the anti-GWR-T15 conj ugaras2006/016844

anti body. As shown in Fig. 9, the anti- GW-T15

anti body denonstrated a specific, dose-dependent

increase in binding to gagygli osi de GW, whereas no

bi ndi ng above background | evels to gangliosides GM or
[013@]\/8 wasHaeAET L etleulldiis JrRe dblls wedd Eiovien RPEIT 1 esbckiubpleiented

% Eelf bi ndi ng T15 pept.i ?Ie di d not alter nor

with lé?du &l bevdnesygiva gndcptifiots (el n stieptaRy cigrand pglotericin).

cmﬁ&ib&é]nséHMnGBQ aamséd@qal @m@b)n@as QbtamBdl Frofd\orizA ColRehtion

target tunor .cells [0155] The human T-cell | eukem c

(Seaetl@r WA ddenehisizafion Rhrow s iRl dest Yty R inguceappptosis in

gandliobtdé §hviedxpksin % &celldhe ability of the
pepti de-conj ugat ed anti-Gw-T15 anti body to bind to

tive ga gl_lo |d_ GV e ressed on the surface of
0133y kar S LORGSREPHE
non- conjugated antl-GWQ antlbody by flow cytonetry. As

[013ghown |BotErIg5 pdflide KSR NKAND Y CGIRY SASVIGRFI SR (SEGENRNO: 1), a

VE SRR B Bk S gronnrTbgar T (sht bl Thab il g ored
T15 @ep'ﬂMBSETISaiCE)CtSEQ 1D VO B reidinliogdnedted Mitohr /R | fuivhinb @i

was 2-fold hi r than t th - pept i
SequERSS; g SEyh %ﬂﬂgﬁi E%Q?ner‘*lei‘h @“‘ﬁ’%%% SP“'E@ EE?B%‘E% g(ti)"t fge scrambled
peptRIBRARGSA 20k BEHtRY, ﬁlﬁtﬁ%ﬂ&% akcaialed b nst PBS (pH 6.0), then 1/10
peptide-conjugated Ab is due to sel faggregation of

volutrmog" 2%51}46&194 wppadded andqpgubpted aft° 6 ffon I inghedark. The reaction
was Etgé% S éav\%lh? gf%gﬁl B 'a@ﬂhl%n{e‘ﬁtrit% 9B 3? EM‘} gﬁc@@%?&%?%ﬁé@

I nduce cross Ing O )
dialyzad atA°R,for Ihniniagsing @BIS (pi 610).f Eifixt($ @ nin{e\tnodkcelar edcgss of T15 or

scral%ggg R}QFI é’lﬁa%%ﬁ,g thgflr(ljtga%g1@&%@%?&%%5‘?@;&9%9@% aI[—Lysine: was

addeeR@ieabdiod B IRT oz $6hAns bRAEIne Serbtififg Feﬁ@hv@gﬁieﬂﬁf&%?oup After
B-cell tunor induce hyper-crosslinking of the

the eslduat. Iy snitonpponugpinsosiplyzgihwes g RDS L7l ot Con
Overa% ?H“ogtét?’%gat%fb ]_/n?ug#_rmr cells (Ghetie et al, 1994

0 determ ne whet her the
T15-conjugated anti-Gw anti body i nduced a simlar
[013aht i - prDir¢ct bindingFEI$A f ect, 2 x 105 Jurkat cells were
cultured in thepresence or absence of anti-Gw or

[013‘3? gt rol Gﬁ?ltg'gp@%'sﬁé wfag’ﬁlsgo?veﬁ in ﬁ@l‘ﬁatﬁﬁ‘ %%6 95&2}% 0% e er well in

bl e emal ni ng was counte
96 weilgolystyrent pkatea(fﬂcpsmc@dmlmdg@ ) aid alowedhtoldgy® enitigiso afgxe wells

were(bwgllc%ﬁs )w1t51 e/aﬁgg rf%r 2']* % 5 em gr%{ure an l((é)'&g%\%‘\ﬂ?%&{\ﬁz;antibodies,

er eas ere
dilutadhn I-QGHSAa%nekmddigd in Iﬂmvﬁ‘vtewe,ll atnﬁl Gheﬁ'];&*aﬂliy WKeteld &rit Aﬁeldycubahon

nstrated a ed i bi.tion Jur
for F ot e e S it SR DasPib R s N ihsptricbyves
addddait ma}qeob @inttion GMRinaunthatch delyl. 3 1. E‘Aftedvaslahg shreeatitlesmde ®ound
antlboqles were v1s|ugh%/ 35?19@ SLtlbr;teratg8%&1@1%/leneglamme @g tat OI§§19?usmg a

spectrophotometer.

[0135] Specific binding ELISA
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conpari son and positive control, Actinonmycin D

denonstrated the ability to i nduce apoptosis, at
woOevwligomii ghtly hi gher than the Super Anti bodyPCT@sa®b/016844

I nducti on of Apoptosis In order to determ ne whether

the anti-tunor effect of antibodies directed agai nst

cell surface expressed ga¥gli osides m ght be due to

the induction of apoptosis, the cell sanples used in

[0136]13 C ;el Ga@nblamﬂda NI M VB3 8 e cmel?ed mmmso% 03I anld tcoated
u 1. 0N y neas rin exl al ni ng e resu S
in a §6 well paty BB ACR f%angmd%t%%) %‘ed/%%fﬁtg% iTae wgly yaps

block&d Wigh MAERA for Y het R t@lﬁperat%t )0 V)f?rcﬁ RIMITRNI AL dids QM-
four sets of experinents. 159 reat ment of Jurkat

GMEE1 flswerp added fiwthe ﬁrséweu/zncbrh@n ssoaly dibatad L: tav&fferoncubhteon for 1 h,
the \Qars@ver%h@@tj gﬁgg%dqw H&ﬁﬁ@%g‘é@gx Iﬂléllﬂéé GAV: gged and incubated

control peptide (anti-GW nduce
for lapbpiitss Mgslsn@ﬂurefeutwmthcyb@mé entjbediel weienvgiuglendd bsing substrate o-

phe&y'le%@&xgqﬁmi: alh EJ} aat 563&&%0&26310'119 as a nodest 2-fold

I'ncrease was o serve Jurkat cells treated
with the anti-GW-T15 conjugated underwent a
[013d] gni f i Aaihodxselfibinding ERldot osis, nearly 8-fold over
background and nore than 4-fold higher than that

[013'8![10'”090'2 BYndt B%&Q&blﬁ&@Mﬂ%ﬁ% @)‘dr%ﬁ%ﬁ Rh-F tl-GM2-T15)

cont r ol conjugated antib ese resu tS con
werg ¢pated onfovGastar ingl asmmiafcqscAftgr bifeking Svithd%p Bgé.tseutlon 0.5 pg/well

of p@%ﬂﬁgg}/aédgaaﬂg g%:l\é[magad%ed T }%earnﬁgécﬁégﬁgeie f?iléltx gﬁﬁ'batedcfor 2h at
1oonRQAmpe}atarrgeﬁlﬁ@eqzﬁsmdg@r%msWWé@WMncWﬁ@dht a

. Lseqguen r fven 4 ab 3..and

11080 A RRARR R R PP B R e e vndfyts o

phas&maﬁmnhsaﬁ@aw@@dbxaneﬂﬁémQWKmMyng Peptides [0161] The
peptide derived fromR24 is difficult to solubilize

Un3gﬁcept & Q, 042k G0QL 4 vy such sol ubilizers can
t onl ut al so nmakes it

difficult to conjugate to hydrophilic regions of the
[0148ht i boddx 100 udwbeetlo ner welli were srieddsi ih iatoywadk ik end inbiebated

overf’h%gt! {Heg @el?sﬂﬂerg @cﬁﬁ&@o‘i_ nﬁi}c we%gg&"m%%x{h Aﬁ@A%%?fe 59/3 BSA, 5%

re un ake
Goat $&sswh uraPiBS)rm;?Jbills werd tl;mpt:susk@n(lemn 1@hpk @éﬂﬁ/ﬂ\h&ffﬁ;@bmmhmg 5

e to be t
ey AR R oler B B SRS PRUCASh i b pivenes
anti-Slkahfan H)g@l ()Slglga-m;drwbj 1:1609 dlllnnimnedochpb PIRIGI 55) wdserdded and

aQw ti T
e LB s U e T B
400 AD@/BIGEAl cdbrmaifiap$0 [uadl propldivmh Ride (as viability probe) and analyzed by

flow cytometry.

[0141] Apoptosis detected by Annexin V staining

[0142] 2 x 10° Jurkat cells were seeded per well in a 6-well plate. After 6 h, cells were
incubated with 20 pg/ml of the anti-GM2 or anti-GM2-T15 antibodies for 12 hr. Following the
incubation, a small portion of cells (50 pnL) was saved and assayed for viability, while the

remainder of the cells were harvested and washed with cold PBS. Cells were then resuspended
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synthetic peptide; this scranbled sequence (Tl 5scr or

Tl 5s), had no sel f-binding and whenconj ugated to
wanvic1®#1ant i body did not induce apoptosis (SEET/US2006/016844

Exanple 4, Table 2). In |ike manner, a second,

random y sel ected sequence, derived fromthe am no

acids of the Tl 5 sequenc®- was used to generate a

synthetic peptide (T15scr2). Unlike the first

in l(ﬁﬁ[ am?lleﬁg st #er, 5 ﬁtli %lﬁgﬁ%r 448 vﬂ?%&%ﬁﬁrﬁ%ﬂL 1 xagnca;m

bin ugated to ant
bmdmgdtué@u a@tbﬁmmfh%addpd tt@\delmsormfghlé)ﬂo tAdfean inchbation iatyionzal
" e
e S oo T L N AR 2D i
wereaniatyzerhldy FACS sequence but arranged in a different
order fromthe original Tl 5 A peptide library
[0149Bner at @AbkS) NGk BEARIRAIBAL Qs aci ds, conbined with
a screen for self-binding could be used to identify
her sel f-bindi ng_sequences. [0162] Exanple 6:
[014¢hnpar i 4 smalbporan phifie cqlksimalss saysd i tt?o%ﬁna@a@mwrsnt%
used FBevidbili& bRt 1008 §1§:ﬁi61§ o tﬁ@@el%‘ﬁ@ﬂeﬁﬁ@ﬁ GeretifkeR R dle't%e
anti body via the nucl eotide binding site, tryptophan
viabiliey e Gypen bl exglwdonasiayugh peri odate oxidation of the
carbohydrate on the Fc region. As shown in Fig. 12,

[o14¢hen t esthigdicdlQnalydie ability to trigger apoptosis, the
nucl eoti de site conjugation (Gh@ N3- ATP- T15/ bi ot i n)

ner at er. |evel o tosis t
101 Doy e R T B 28 O\ oG e
Newafantiedls et tedt NBhta @A oM d bateansiHEmge install ed 8- 10
pepti des per antibody and nucl eotide |inkage only 2

ptid nti body. Hence, affinity site
[OV@ﬁnjugggﬁgﬁﬂags t he best nethod of conjugation of
peptides. Conjugation to epsilon-am no acids of
[014aht i bodSelf-bindinfpéptideerhiafiaed ettitodabinding $sitd dpakifin ganglioside.
agents, gave an inactive conjugate (not shown). [0163]

145!l RS 0 LS e B 4

conj ugmdtthmGM%/mmdd}r(antt -GAE-TED e détemmibduaisaigial dnt:g/t biraling

e 80 PR S AL R SR Sy UL 08 i

shovdtai d@@@&ep@ﬁdsaﬂmlre@aeeldbtadlhgrghgahgw&lde@M@ppltete%t@w@ﬁd5
killing of cancer cel he anti body was al so

antibogy é@mwa%a hwhtrmltdlwae%cmwnwe%ﬁw@@akqd M2 at all the
doseHRURE, d&Hﬁlﬂuﬁ% {Bothe mmg T pHamY @adtll?@ree{%% &e taht?éen bing
I mmunogeni city in humans,” the antibody was "humahi ze
capagityaofoheehi-ag M A entihedy ¢t aawnlanglmdy chrdentralOR s i nto t he
context of a human 1gd . Despite retention of affinity

(01589 SPegifui gl Lfe-fiRGhe BOVR) gent S iBAIZEY ant i body
enonstrTa

opt osi s. In contrast the humani zed antlbody
[01 Séﬁ nj ugNeH it Wasaggqsflgagﬁd,wﬁ{é&r}, sthethgethe § Datspse in binding to
gangﬂ?ﬂ@eﬂéf\/fzaoﬁy%ie P Bhpligy Fﬁﬂéd QhtiRBLREORleSo itS dH-biftiing RabuliBtAs

ent a ant I'b
seen in Fig. 8, the anti-GM2-T15 antlbody demonstrated a greater dose-dependent increase in

binding to the peptide-conjugated anti-GM2-T15 antibody coated on the wells, whereas it did
not show significant binding to the non-peptide conjugated anti-GM2 antibody. These data
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[0165] A further exanple is of a nurine antibody, R24,
whi ch targets the GD3 ganglioside on human nel anoma
woebdes19Mhen natural ly expressed, this anti bodpCinas2006/016844
sel fbi ndi ng and therapeutic activity in patients, but
as a humani zed antibody it |oses avidity, selfbinding
and therapeutic activity-3¢chapman et al., 1994).
Restoration of therapeutic activity of the humani zed
dem BAra@liat BrRdyt Gv-all 5 enthhedpedibindad ithif GRINdERId RO tHAdueA the
sel f - (gndlgg geptlde to the antibody. [0166] The
Fe-capingatsd, agormllichghde Beient i body TEPC- 15 and T15/ S107
can al so benefit from conjugation with a self-binding
[015pEpt i deTtscohRghthalod ndt BikaBE te scffichi BEHhD 8h-BOGM?2 antibody.
therapeutic activity. [0167] Exanple 8: Enhanced

ndi ng,.and tu reco iti Her ce
0158 per Antd B0 VP EEBLESP SEei T E &SP ROTRRE Rt dhe cogite
bmd&fgtsp@ﬁﬁiytytofﬁ tHdER%dﬁl@Lb) dlrddi?@n@@ﬁlﬁin@ﬂ@EDmdw@’usE@@) detéfmine the

for t cancer.. The anti gen
bindigopee Sy O e aplirlFiTs ey Esbdrafoty oas ettt B Oplhe ant-
GMZ—ll‘ls)ﬁlﬁtI\boa&)@ﬁHﬁorB@Atéd HépetifioRsPddpeRiEhSinkiSask h@blh&i\’igto @hglioside
ufficient to ger therapeutic effects.

ressi o
GM{, heigay no 5351?% Ay § ?%gwam‘irﬁiva y lopaaslierdse vl ar M3 was
dete&b@gﬂﬂﬁektﬂt doRSikmd Bath@liBbAbNEe Sdiebihdigirt f%%!p'tlﬁé é(ldfngf alter nor
treatment. HER2/neu is al so expressed on ot
redugesthe spesificiy ehtha sh-apM2 gaiifodgel | | ung cancer b ut
typically in only lowlevels, neking this type of

[0154RNCcer pgHhahiel aeRe bR o8 &iTBRI: anﬁﬁ‘o%g %& ‘@r Eaﬁt ' d e
mas conjugated to Herceptin and tes api
i nd non-small cell |ung cancer. shown in Flg.
[01 5?1 op paH®ihpmapdreed éfilikﬁnws’é fige lﬁél?'«\} isaawn o %X@rqsm@ghomde

GMZE ge@d et 2N o7 ’li'_he(oagfhty‘:&1 tilespe?ﬁ@e &ﬂﬁlgﬁﬂe& Entk BRRRT BarkiBod Yo
|rre|evant antib . In contrast, he sane cancer can

bindpe n%@/ﬁgérrgh@@ti%@%\/b?opxweﬁwd 20 @eéu&f@fs mf Jurkat selfst Wageompared to that
of ABi.- U&?&%@’edover l\giig/lﬁrbod &'H& /(sosfhg% gf Fig. 10, the ch-a-

rcep are OSI npare
GM3 antibbév@nti-Givid)i d@mldystl(amdtatﬁi\rﬁi mné]c)bmding sigpplah @t éintee gtester

than%ac? \%fqr%m t I{:lgro %’eﬁ aﬁ 1}6 1nd1n§rc{eﬂxtogstrﬁ1?ed§)|8§§o/e ’jéﬁgéogh{%%tgd anti-GM2
antlttotiy ggel-fap bjizhasha thalaf ke nbh-@e}flﬁlé eojugdtddlafbodyx aNBIresufd:

e O OSSR ek py o et

aggrégtibn bdiRANIig@y ( whol e nol ecul e) - per oxi dase- conj ugat ed
secondary anti body, avidin-conjugated peroxi dase,

.1 gG.(whol e | ecul ) anti body,
ﬂnsﬁgnogaﬁgﬁgggﬁﬁgﬁ%%ég§@ﬂg pur chased from Si gna- Al dri ch.
Anti-GW anti body, Herceptin and anti-GVB were
[015@bt ai nethtibodias Goding & th&Batl leecptiiaye Benedvacto ifjdbaa

crossﬁfnﬁl{r‘lg WP ’BC% )wh?c%fjin urn, 1(1!1_{%}{9 c%?l’proliferation (Ward et al, 1988) and
produces a death signal (Hasbold et al, 1990; Wallen-Ohman et al, 1993). Furthermore,

chemically dimerized antibodies directed against a B-cell tumor induce hyper-crosslinking of
the BCR followed by inhibition of cell division and induction of apoptosis of the tumor cells
(Ghetie et al, 1994; Ghetie et al, 1997). To determine whether the T15-conjugated anti-GM2

antibody induced a similar anti-proliferative effect, 2 x 10° Jurkat cells were cultured in the
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Cuba), respectively. [0172] Two kinds of Trp-biotin
pepti des were designed: KAAGW (SEQ I D NO 8)
woaniecaiiyeong a bi otin nol ecul e on the al pha am ROTEISZE/016844
[single biotin-peptide], and KAAKGEAKAAGW (SEQ | D NG
9) containing biotin nolecules on the al pha and
epsil on am no groups of k¥ysine [Multiple
bi oti n-peptide]. These peptides were synthesi zed by .
pres@enenade®gnt aesGM2 drnentro Sﬁfboﬂﬁéﬁfb@ 13 6,0and €sh the b3} of viable

GM.,. 2 and 3 were obtaine gma- Al drj ch,
colHRRGTS s BBPRN A oo L ARG AF OBk Syl human 16G
antiaide glaulgGNreatin €tk hdd ndbREcob el ghowdatol RbIUS), Wﬁer%zﬂs&here was some

tophan_site. [.0175] All_ antihodies _were incu
ot ERATCOYBeOHGY. éﬂ%‘(?‘éﬁr’ﬁh%&l%@ﬂiefl GO peronsatgd & marked
mmmmﬁmm@e&eﬂtngﬁh aIIaeu At beRORErS PedBIde> 2-fold compared to naked
%/g}c@& 200, 100, 50, 25, 10 and 1 nM
anti-Cile apibp Bre pptq e g foldeversimibe sontrob ket freptmeny As a
compm{%oﬁj QREpddfilve Qonlt-M AlcBBShyIKB e b Hed tHlth@Qlt)( '35 1§cﬂ\%§ apolﬁ)tosw,
e

‘éé tlflce1 on t he opti num setting at 100
at lexei,gl1eBdy Wig %ﬂ%ﬁnéh‘i/sz‘@sr%m%t PBS (pH 7. 4) buf f er The

ant i body concentrati on was determnm ned usi ng Conassi e
[015B] us Pratieition 5883ptdsEl er ce) . Chemni cal biotinyl ation

was performed with NHS-biotin (Pierce Chem cal,

ockf.ord i me ant (CI MAB

In or Jgéster%%ggle%%wﬁﬁvw Sl an o8 et eppiel suface
exprédsist gringliosideaméght te dg tb chetildictiBNOH ap6BtUEE theSce N khSI6Qsed in the

cell éfﬂg{*b%‘ﬂ@ﬂ?%%‘%fgad %ﬁg@%ﬁgd@@“%ﬁ%@w%%m% Vstaigjng. The

resultsaré hienharizzald inelble and serially diluted and i ncubated
overni ght at 40C. The wells are washed 3X and bl ocked

Lt h 3% BSA d| ssolved in PBS .pH 7.4 for 2 hours. The
TabIWP g%o 5 ARG FRBAMH N HFRNE0f a 1/ 1000 dil ution of

avi di n_peroxi dase conjugate was added per well. After

Antibsiyubat i ng for 1 hour. at | nwkattenperature, the welTlfg

No tmetheentvashed 3X w th wash|ng+ge ution. 100 nL of OPD

Hulg‘(pl Utl on (OGPD buTTer O- aﬁgpyb@nedl am ne and L mEof

14 $_¢7§/§fl eadded—toeach—wett.

1:’¢T°4u =4V, u_y aceh R3¢ 30—+t—of
cal ll- r s determned h\/

T+
'T

O
O o

Anumggwr b oLl ot AGbShA a4 b & Eioher ooiontif] c

Actingmycindan RC plate readet81.99923] Antibody Capture

*DatEmessu[roriodd itatouasets ofrpermdngsG whol e nol ecul e was
coated at a 1/100 dilution per well, overnight at 40C

[01 Sa_]he Pl &€, B ofﬁﬁgkg/?elﬁ)&/iﬁnqe 9{-8%@9 al%id%%’ Ea‘?lti-%M&)oc%%e ch-a-

tenperature wt
GM2 antibody conjugated with a scrambled, control peptide (anti-GM2-T15scr) did not induce

apoptosis significantly over levels induced by treatment with control human IgG, as a modest
2-fold increase was observed. However, Jurkat cells treated with the anti-GM2-T15
conjugated underwent a significant amount of apoptosis, nearly 8-fold over background and
more than 4-fold higher than that induced by the non-conjugated antibody or the control-
conjugated antibody. These results confirmed the activity and specificity of T15-conjugated

antibody.



BSA in PBS, pH 7.4. The plate was washed 3X and 2ng of

t he photobi oti nyl ated anti body was added to the first
woebde/11smii al |y diluted and i ncubated for 2 hoBCS/USR006/016844

roomtenperature or 40C, overnight. The plate was

washed 3X and 100 nL of a 1/1000 dilution of avidin

per oxi dase conj ugate was-3dded per well. After

incubating for 1 hour at room tenperature, the wel |'s

R243dh%m~4€mﬁmﬂ per oxi de per M) were added to each wel | .

The col or deveIopnent was stopped by adding 30 nL of
v L RO A0, 1E L L, FRTBL OB SELERT R

NUItlskan RC | ate reader. [0180] anogangI|05|de
Tablep| §Aqye0ass Fpr Anpphiliguindics Beniides gl ycol ylic GvB

nonogangl i osi de were di ssolved in nethanol and coated

O‘N%Yﬂéi gt by dryi NgsameRa (RERNS @@@PW CrotTTer pragEgsp NO

TiFt 0.5 T PeT WebkNK AND YD e ASVEGRE dw T 19 BSA

T3 qm'sgu s %A‘SR?RKNGS‘I‘RAVE%TWW% ggres pded 3o

Rzzr hitiged fe

TIssdm " Ol b o SRAVSRINAKGIRYSBINY IDTPRg200 mtwas—,
R2 Nt oy N |b 1 n t ann r®§iN:YADfCI ° Ii’\ru It::cxcus
xAMth Xdak oy |
A VECR Ty

avidin ne b C O A Was adgel = ] Aft er
T13 Wedsat i ng WWDXTX&%SNWX&&% IYt%e vells 11

wer e washed 3X \&WW@VWD&SAWWW@O m_of QOPD

5 solution (OPD buffer, phenyl ene diamne and 1 nL of
30% hydr ogen per oxi de/m) were added to each well. The
Tabl@ql @eq&ﬁyeelf&m‘eﬂsraﬁ@penemﬂg@@ptms addi ng 30 nL of 4N

and the optical density was determned by
Scientifi

I\/lNameqk.an ‘RC plate SerigRe\(NH2dq £6)0 ma‘ obi ot i nyl SERJR NO

MT$ differpnt nH[ 01RIQ$E$MV%LPVMA£@ were incubated 2

MTgamtimizegd [Vl bi ot i n WEGESAAILPYHEASPG 6, 7, 8 107

MTSalipeptidoul at K@ A¥RDRYBLAABGagieIERFss| | nked. The
sanpl es were di ayyghedyddaEGaA VPBBVPHAAPS and ahal yzed

MTi$ytamdzpt ur p ELI SAGEGAASAILPRESAAPS-EI9 485 ElyScr een| ng ofl3
biotin am no aci ds KGEGHAMIAPHILAMAARG atti on. [P1 86]

Several biotinylated amno acids were nmxed with a
nonocl onal anti body, XT3, and exposed to W. The

] Xt ur S e wi_t.h
o168} o - e Ao Ret B SRR TRE b pyaso o
alcolﬁ:cﬂl IOfmg fuick selubijizanan metcar yéshatufsths hmilmdy butklsg makés it difficult

10 to cotn#ga‘gt o E%cggé—ﬁl?c? rgé‘fgg%s]hd;ﬁh%nlf Hd/clg\?':l" g gY]etrcgo\{xPe t?fs’ sglﬁbrYl y prgbqem the

addition and changes of sequence to charged amino acids, as shown in Table 3, were

undertaken. The resultant modified peptide (R24-Charged) was soluble in aqueous buffer, was

able to be conjugated to the tryptophan or nucleotide binding sites and preserved self-binding

as well as induced apoptosis when conjugated to anti-GM2 antibody. The same amino acids
15 present in the T15 sequence were randomly re-arranged and used to construct a further

‘'synthetic peptide; this scrambled sequence (T15scr or T15s), had no self-binding and when
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foll owed by biotin-tyrosine. OKT3 photol yzed with
ot her biotin am no acid gave only background reaction
wei2ods/1a929di n. [0187] Titrating Trp-biotin phot 8BCYRIS3006/016844

[0188] To obtain data on the affinity of biotin-Trp

t he nonocl onal chineric antiganglioside (anti-Gw)

anti body was photol yzed a39-i ncreasi ng concentrations

of biotin-Trp. The results shown in Fig. 16A indicate

a saturating plateau of biotinylation of the antibody

conjagatetd’te al@GMIMtRYS did BbiThduE afopodlst(See WRABpIEAT BAUNED). In like
th the titra t her .monocl onal _chi neric

ma“ﬂ?h 3 55087 &@Q?IH tseggﬁ%fq%%tcaé*et%f&tf%@@ 2g\A5Yds of the Tad)

sequihe, Wapesd e @aerak a&ifﬁthétlctp)épt-EfeRT Pﬂ@&? ik ﬂﬁé'f@§t's§l€m9!%d
ant i body_ Herceptin(r

pH uman; z ed p
Seq“ﬁﬁ%m%rﬁpf%db dfemdf‘?t SR-bipding aad %@hcqnwgﬁiﬁ@ to apg M% ﬁ@tlbody,

1ndubédﬂ]b@§t651birﬂ€‘i'dl‘§/ﬁ1§§dr fHan R SriziaPH s%equentd. | Bus %Hf—bmdmg behavior
dependence on biotinylation was observed with othe

an brydrgeirisHatsingths Bagiaadngasiss sropohe atigingl 15 pomonE bnrbestammgi ina
dlffetréh@ of%i@rV ﬁérﬁ e Rt PEAL peﬁfldet Ihﬁarp g ek RedlisRioRERE Ezgl?esammo

grove t hat the photobiotinylati on creates
amd% 69@‘9*@?& Wi AsgewdorRetPindins wilsberispiptidentifyanier s¢i@binding
sequitles body, the biotinylated chinmeric anti-ganglioside
anti body was exposed to 6M guani di ne HCL, then
di al yzed agal nst PBS and test ed | n d| rect avi di n- HRP
[016g] | sa. Iagiplei Compagson il Varipesdmumunaplobulis Confieatior §
bi oti nyl at ed anti -GMZ ant i body and the de/ re- nat ur ed

The arms pémdy seqBerich was efigatel eNsntigave ahﬁ&ﬂ&lvih&he flelleafde binding
exposed to didnot react with

site, E\YPtBPl’r?“ aﬁnrtl@{élt@ht‘@&gm?ﬁlé%f‘émf@g Bt‘lfl%“oﬁroé@tedér balydirpewthe Fe

regidnN s sh&@n RGEORI Ghédwsbied fo@ﬂle ldﬁl'hf}&o@rl epaﬂébﬁfsﬂs NhPRRIdHEe site
attaches the biotin-p g de coval ent
g@n

conjugatiphH Y2 Pf%&@@jﬂﬁ(ﬁnqtl@ prafed iarigher lewgl ﬁ@ﬁl@Pﬁ’ﬁld than the
carb Fa'tepllnﬁmgé @ity ated) anisivhedi ﬁn'?te oF 3 93 th%f&%‘ibohgd}?fte Y5Rage

of biotin-peptides that contaln term nal
instaglechfril heentidymnesr Ritigdy amd moejsotidedinkagepanpit 2 dmdvemee antibody.
Henc%yhgé% g 1?690‘% u%%:log?@a@{e%gl&hg tI{UdgxlqO@y ?éagétlb ?fl ﬂ(}gil&%ﬁ(gory?g%tlon to
epsﬂmmme@mmmrmbnd)a viaihatgrasbibnctionabéresstlinsgagerttd) gawal aphimactive

am no groups of lysine [nmultiple
conj‘%qget(uﬁﬁtssllﬁlé‘% i de]. [0194] In Fig. 18A, the single

bi oti n- pepti de humani zed anti-GvB was conpared to
[0163hsol u[ﬁ%_@%@gﬁggahmdf&mommhmch‘atml tiple

bi otin-peptide anti-Gv8. The nultiple biotin anti body
[01 62]’ oduceq pé%ﬁté’l%ﬁﬁod?@b&lﬁgl%ﬁk)ﬁ PrvBa BYh AR 'Fﬁ%an h)abndoma

m | ar differenceS (Fi bet ween a single
was fepfed fm tlteu abllév i teiggon gpaptasis agwingt lb@luyn waces eldinginphrsmplécell

lung ‘5%1“ ot P:]qu%gtﬁ e\%ht%ﬁdy cﬁgﬁlﬂ 'té?i%.l %%Pﬁe@ 1 o¥ Eﬂoﬁ&ﬁ% a2 killing

of cancer cells The ant1body was also effective in inhibiting growth of cancers in nude mouse

models (not shown). To remove the potential for inmunogenicity in humans, the antibody was
“humanized” via cloning the heavy and light chain CDR’s into the context of a human IgG1.
Despite retention of affinity and specificity (not shown), the humanized antibody demonstrated

much reduced ability to trigger apoptosis. In contrast, the humanized antibody, conjugated to a
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[0196] Chemi cal biotinylation techniques are based on

the variable availability of reactive amno acid side
woheiengoo produce m xtures of biotin protei nSPCE@IS2006/016844

anti bodi es the nunber of biotins attached is 8-12 per

nol ecule. In contrast, affinity-based biotinylation is

limted by the nunber of -&f-finity sites per anti body.

In targeting the nucleotide site two affinity sites
self-dinding\paptideliBab) aRmohgrarad|heghubels oFapopiesid) similaf to Tidd oBtht @Srental

s variable in antibodies between 3 and 5 per nol ecul e
antibpdyest i et ed by a commercial biotin determ nation

assay (data not shown). In Fig. 19, the reaction of
[016¥i di n- ARRther ttaniphsio bfibmiurizedhtiaodyi, Bo4 ivasch tsrgst cherGDAS

ect th hem cal Ly, biotinyl at ed t.i badi
sl BE b Pup R BT n T P R el A8 has sei
bindyaing tHeraplirtivydceviedin patidno thitas a h{ifdAzed ahtibaio iflades atibigy, self-

. detection sensj.t.ivi in an i.gen-speci fic ELI SA . .
vindie ) oG TR DA gy BT ORHE: ehfhsrare otviy of
the laiddnizZ@dl Re4hytlbody EdBilsarne iabiaeled basoretation sBdselfASndROpptide to

in Fig. 20, the chem cally biotinylated antibody
the 3ntiBedices a stronger signal than the photobiotinyl at ed
anti body due to the greater nunber of biotin nolecules

[016oh t he i hupedizedwdrkiogudantitaldy TEPOAG.ah® TYHF 1 0Mcan also benefit
denonstrate the.ant.i gen .specificity.of o .
fron RS b O R P boRE B CRY T GEY RS SelEhindingapd therapeutic
actidfit i - gl ycolylic GMB antibody in ELISA was used. As
seen in Fig. 21, the photobiotin antibody recognizes

[Olégj]z ¢=._:':,‘ .: g :-ll -q_s.f !itOSI d e(yc\él i i des

Supsatntibdliyol ogi cal or chemical properties is an
attractive nethod to enhance the potency of anti bodies

01 7y SR Bl Sy b BB R B P53y e
FDAZfod @reateientadf bfea€1@2det. ThE-aitigex &reppessed heapparxinedteln g0%fof breast

ant.i bodi es  ha i ncreased, b onj ugat.in ) .
candafh byt RS cabd e e e oS e By ISP bR difgeite tiseer
therxpietlﬁ% Erdan nmgwct,t Rriges ard gomidly ipfecdéedehein @fdiagpeit st t‘%deﬂeﬂnine

.another stu , r ne,transportl n equence
thewga%taﬁfergtmaéaen%ﬁfreﬁml&exawased @%ﬁﬁ@f FAEEY Stgcr“{la"%@ non-small

cell TGRSR Bipidand iresnPRAVEEVER! RakiAL tHilypaibRanddR IRNLANAS for
of living cells wthout harn1nﬁ the cells %Zhao, et a

treafmpgh Ayjautopiride Aertide 9@ edyuegisr Huilerserinsud tested fy whikitctg pind

nondsPBRil Bif uhQEHed RDsiRvnaReRL 05 .[t%f)d?le UIDEepBif kdaSts very weakly to
Attachln%sa peptide fromthe d conpl erent fragfent
t

this eaiieam el Ut5freot aghiuigie ppeibseampared tommt irplovant gnibedn s contrast, the

G790 ol EEUL SO UAONCRRAR Hhale( AL
Superantibddy dorat) @f Blerceptin; over &7 Yosant pasiive eonpated foiimelevagt aitibedy

(boﬁ@%{ n%alngliqg ﬁ%or%%gggﬁegg'ﬁ%g&Aﬁﬁ%%y%W&&th Xl% }ﬁihrbgted growth

better than the parent antibody and could trigger apoptosis unlike the parent.

[0169] Example 9: Photo-crosslinking of tryptophan peptides to antibodies.

[0170] Antibodies and Reagents
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reactions. The carbohydrate nethod requires oxidation

of the antibody to create a reactive al dehyde and the
waualeaat2ode affinity photocrosslinking invol veBCThS2006/016844

synt hesi s of an azi doadenosi ne peptide [Lou and Kohl er

(1998)]. [0202] Here is presented a sinple one-step

affinity crosslinking teghni que for peptides based on

the discovery that antibodies can be photo-crosslinked

o arongti .
0178, & ooy G SRR S gl st antiocy,
avidipeptjugesl penatidassd attdhwmarelghi (whbletnrolgrulep brEbody, encabgangliosyde

hoto-cro n
oveRge BSRRRE R SS-ARRIE AR G802 BRRLEC RSBk o
werecdnbmmesl throat @dma:{SeaglebW)i @srleateetd(Sae Prandie®, CBY posChg (HAvana,
Cub nerp%éd(t.tp a mxture of antibody and Trp-biotin

U ag’erﬁfl &S ypr oduces a biotin antibody that can be used
in ELI SA and ot her biotin-based detection methods. ‘
[0178uch affwalkinds- okﬁTm-bingim pepsidesamere Hesiined: KAVG VA (BRQ 1A &W: 3)

contalmplgg% 0?gna le%@) |ﬂﬁe§/ a%:gglgnot ﬁgﬁrﬁ @ glleéjg&ﬁk}jt P% b i ent

KAAKGRARAACEV (SHED IID N&i: Qhainsammg Ebtusmole@nlbsr @nthé glpha dnd epsilon

af fLni.t i .
ammgtg?%’il@ﬁ Oélgﬂf‘%/@glgp%e POt i ? K{gta 5en eS m ez%gy%%g%%%rtiyi ‘es
Genedit Jyathesiq Iﬁm(&erarnei\sca)GBN)y publ i shed [Lou et al.

(1998); Zhao, et al (2001); Zhao et al (2002)a; Zhao,

[0172]; fi al ((%\_9@ ,f% QJd 3 xLeQ@Q@lunégH Af?lfrlclli 'éfyct)fy}’lpbm obtained

based |ot|n n are:
fromodnlemsUeS[A (SaoDdyr@)wi t hout m)dl fying amno acid side
chains, and (ii) generates a reproducible antibody
[017%“““%0&% t R deidd hgr of biotin _
ection of circulating
ox-LDL with super-antibodies %0206] The ability of
[0178Lit ophi All entiadipnwere dubaiedysist e traiplepheaicapfaingnatrisatides for 1 hr
at ro&%'t&ﬁﬁe%t&r% e 4418 a&&&g@ghamsmhyl%d al or ﬁfé)og(ﬂ'zéelo and 1 pM

f CII‘CU atin can iermne é‘
conccmrmﬁumt ofrbiptin-reptidPldto-awsdipkingives ﬂoneg@@g Uaherosshiplips &P-

UV)&V\I%%(E) F %Hérl S%W) oﬁ t}Ye %‘ﬁg‘ﬂéngs{a%tﬁg %Lf&() /Elé]z me! s%fnlpteg ere

dialyz&d agaast P1&$ adl 7. $)lm1ﬁfeasthe@ntllmdo Bpncantgatind chagl detNaxned usmg

Comﬁ%ﬁ?qs%{a%%r%g&og%?? Seirc\:/ ﬁ” éhr%nh&?bl%f) %ﬂé’tﬁon%% ggl%eén%g H\?‘@lg\&%&blotm

(Pierc® Th¢rhisalnBodckfor®dLy phtmérlocanfuﬁMﬁ) gl—yh@&llcc@]iMﬂﬁaﬁhdartaoCM) was

viot By bl el ar e o AvAHERUn afhal Bl U AU pHiBool.

secondary anti body specific for the autophilic

[017pEpt | deDirdstipetibcan Biitatrdd BISISAavi ng speci fi ¢ bi ndi ng

affinity for ox-LDL should show at | east a
[017?%2{ a'aP}{ ?Jéaﬁjoéﬁqglg{eg %ﬁgoggg I\x)g?&o%fe‘d' H9R4ENES p@'&?t'hQ 0GR Sielt and
seriatly dilDkd emhinbibated ovérgight b §°CoUBR-vesklis duez’@dhdd[ﬂz( f(rslééodlgedsvvlth 3%
BsARRLENLG Nobp S 1 A2Ps BF 9 nbs MEAZHMTWRE wilired 3X and 100 pL of a 1/1000
dilution of avidin peroxidase conjugate was added per well. After incubating for 1 hour at
room temperature, the wells were washed 3X with washing solution. 100 pL of OPD solution

(OPD buffer, o-phenylenediamine and 1 puL of 30% hydrogen peroxide per ml) were added to
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[0207] Exanple 11. Inhibition of chronic inflammtion
in atherosclerosis. [0208] Chronic inflammtion
woOeamimngeot 0 at heroscl erosi s can be inhibited bpCcrhs2006/016844

capacity of super-antibodies to bind avidly to ox-LDL,

t her eby bl ocki ng or reduci ng uptake of ox-LDL by

macr ophages. Hunmani zed awophilic anti bodi es havi ng
specificity for ox-LDL are adm nistered to a patient
according to the regi nen descri bed herei nabove. The

eachsadllf -Tak Belongevplopiett ings sthpicddy addingho i of 4¥ H,$OKEShe optical

Lncr ases eir affinjty for. .ox-L hat. .o .
densif TG RERE v bbb A A2 R ee P St o ulsskan RC
platetrb@lel:,DL particl es by macrophages. Macrophage bi ndi ng

to ox-LDL should be effectively inhibited greater than

Yo i n resenc t he i mmunoconj ugate. [0209] As
m”&fl Mﬁﬁ—‘?@—ﬁﬁ%se skilled in the art, certain

nprovenents and nodifications are possible in the
[0179} act i c@oaphntt-hirgan IgGeﬁtolednolba@eedamatb&et o Ut@gblungn per well,

over{nﬁfztraé g‘?y rﬁ}? é)lgteb \(?vgg d Egﬁ X and o{))cg(%g? thhlhré a\.p Fion ﬁ?r?peﬁaﬁ?rg with 3%

BSAdefPBSepH . tThe plateavaswvaalmdéifz@h&ﬂ Zne oéthe phstdbistipyilated aribsdy was
ER t d |

adeg R8st o Y T B Aon Bk O b o BB

overhighte ITaB @Eﬁe was vish¢dB X aMd 100tuLaif a 1/ 0odl ditutidatolf ediafperoxidase

nDnocIo ant i ohydr at es by oxi dati on,
cor i s PR ho SRS HRGa T - ovr QLo Parslbtey e alls vere
WasHMiBb( VR WEnthe s@lﬁlfl@ﬂ?t 190 HMUPDJMUOH Gorp %ﬁfféﬂ@ﬁﬂ&fylenedlamme
nm i not her., 1994, 38: 23. 2. Binder J

et
and | Bh iR peaE RS R e s b carhilh Bt fevelopment

was Lt@ﬁie@ S aH@RLBE 10T 4P, G Hnd rtherﬁp@fbél rd}énslﬂ?tv‘)&@ @&ermmed by scanning
trept OCOCCUs pneunoni ae and oxi di zed ture

eachyesdi & f19fenm 2003, FishgsScientific Myltiskan RGlate readsy. aI
"Hunani zation of the anti-CD18 antibody 6.7: an

mmgpexpeqﬂg@&ﬁ@ggaegms@frarrevvork residue in binding to
antigen,"” MIl. Inmmunol, 2003, 39: 941- 952 4 Chapnman

(0185, 01 (A Qwhﬁ%ygiief%@ﬁl GNP isARR oS e Mgre digsolyed in

met}ﬁ'@élsaﬁd b(bﬂ?@lrbv‘éﬁ'igﬁew & ﬂagtoh kp@gk’t,yreng:ﬂﬂﬁ@tﬁteﬂ PR W05 ug per well.
| nmunot her 5. Dean G, et

The wplks¢¢ra & q%léﬁswﬂvg%ﬁsﬁefm hbourseMe drpioghasndy conipgate %95 added

to1 %F@‘S/Q ﬁiﬂ@)n@ﬂt@? gl' @ ué//‘ﬁi and Zmlh'lqjvas aliﬂ@&%ﬂ ‘{’Tﬂa"’ﬁrﬁ%w 0129/@145 and
10 49-59. 6. inhibits

serialj éilgp%m\ﬁeroncuh@mm Bm@eti%mpqrwrfow } hreglemllwmieowahmi 5X with
washing solution. The plate was washed 3X and 100 pL of a 1/1000 dilution of avidin

peroxidase conjugate was added per well. After incubating for 1 hr at room temperature, the
wells were washed 3X with washing solution. 100 pL of OPD solution (OPD buffer, o-
phenylene diamine and 1 pL of 30% hydrogen peroxide/ml) were added to each well. The
color development was stopped by adding 30 pL of 4N H,SO, and the optical density was

determined by scanning each well at 492 nm (Fisher Scientific Multiskan RC plate reader).

[0182] Photobiotinylation at different pH
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of Daudi cells in SCID mce by inducing cell cycle

arrest," Blood, 1994, 83:1329-1336. 7. Chetie M, et
wal006/11%modi meri zati on of tunor-reactive nonoeComak06/016844

anti bodi es markedly increases their ability to induce

growt h arrest or apoptosis of tunor cells," Proc.

Nat|. Acad. ScL USA, 199#43-94: 7509-7514. 8. Gonzal es

N., et al., "SDR grafting of a nurine antibody using

[0188P! ti ple ALY Nefd ihiate® With 3D@ EM ot pebfidez® plk S, 6,7, 8, 9,
i mrunogenicity,"™ M. |munol, 2004, 4%&9&: 86 -8;2.9.
10 faud ey Fepny tempgxatugg and Uspopshinkeg hejsararley Wefp e against
PBS%ﬁpMQﬁld%l%&ﬁéﬂcﬁﬁtu&rﬁqsml on," Appl. Bioinformatics,
003, 2(3)7 155-1 58. 10. Halpern R et al "Hunman
anti - phosphoryl chol i ne anti bodi es share idiotopes and
[0184} ¢ selﬁ%ﬁ%ﬂdﬁzg" J. din. Invest, 1991, 88: 476-482.
11. Hasbold J., et al., "Antiimunoglobulin antibodies
[0186Nduce SkpRPIn@SF Biotimarmimwatids fr Braeblotihylawibamas, " Eur .
| munol , . 1990, 20: 1685-1690. 12. Horkko, S. et

J.
o nod.,oqi cal r 0 i di 7z " Er

18 .| RGP P SERP0R 2 AL by
OKTal, and éxbladep !t@@ﬁ’n”éhrsm‘a@rawsi thext mggbldthagl ag/driveliopegl with avidin-HRP.
The 8t pisritotdaidiBPRAFES o0l hOSEGRR bR EE YA n g, 15,
OK Tsaghgtolyzed” witgbiogihylated trpproptag lyizhiet i saohdestoeagibe mithbeidin

ar.at ope and .i di " J. BExp. Med. .. 1986, 163: 787.
rotidp Byt ST E ol PG P PR R e
backafuhdRdien Witldvaliedi es) by a VH- derived peptide, "

ci ence, 1988, 240:1034-1036. 16. Kaveri S., et al.

" Sel f-hi.nding.antibodi es (autobodies) formspecific
[Olggﬁrrpl e%&?—%&s‘&%&%ﬂ@gr—fé-a' bigh ?“’? ‘.g' | munol , 1990, 145:
2533-2538. 17. Kaveri S., et al., "Antibodies of
[018d] f f er €nd otsgie dath oo itteiadnityrof beEh{Trpthadiangelonalrphimeri¢ ardia

s BeE0 250 SR g LGy i@ s oiin o,
The 2&tilkshbive fi FigeM Apinai¢ &t 8 sattiratimglbteassfbiatiglatione themtibedy at
S ses,.. lmmungl . Today, .19 9:, 221-227. 19,
the TQARL Vel St s ST EPaites iRt eAtblof & maR: ugpoctona
chinf¥rid ¥edtRdY Bedikk0 gdnglicsndd (aslapbtisuevi)mmune responses, "
| mmunol . Today, 1998, 19: 221. 20. Kohler H.

RSt o RS YRS B AT e o
humani@sdahtibddyGedrodptin® &las photolyZddurdifiezat plONAofeen imPBigSEB, the
highgsr’]ttb%o?i%?l%ti&gv%sna% {)H@u @?ﬁilﬁb@“a%béd%ﬁ‘&% rblior’gi'nyI%tion was observed with

other monoclonal antibodies (data not shown).

[0190] Testing the covalent attachment of the biotin-Trp-peptides.

[0191] To prove that the photobiotinylation creates covalent bonds between the biotin
peptide and the antibody, the biotinylated chimeric anti-ganglioside antibody was exposed to
6M guanidine HCL, then dialyzed against PBS and tested in direct avidin-HRP ELISA. Fig. 17
shows the ELISA reading of the native biotinylated anti-GM2 antibody and the de/re-natured
antibody. Both preparations gave identical ELISA colors. Anti- GM2 not exposed to UV did
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potential therapeutic for the treatnent of nmultiple

sclerosis,” Ml Inmunol., 2003, 39: 941- 952. 22.
w1991, et al. "Inflanmati on and at her oscl BCDRIS2006/016844

Circul ation, 2002, 105: 1135-1 141. 23. Liebernan, R

et al. "Cenetics of a newlgVH (Tl 5 idiotype) marker

in the nouse regul ati ng r&t-ural antibody to

phosphoryl choline,” J Exp Med, 1974, 139: 983-10001.

24. Lin Y., et al., "Inhibition of nuclear

not feh@ Qﬁdh%?ﬁiri if %e@LIEAa AREL! r&‘hlt?ﬂofn@? EAle E!gfhgfjtﬁe E%t@niotéﬂyleation

synthetic peptide containin rane- per mea

usingrp {Trg-bigka Pentige é@cmsdbgblptzrapmde sevgleatiy 1, the ntiBpd.
Chem, 1995, 270: 14255-14258. 25. Lou, D., et al.

[0192Enhan Cﬁﬂhggg bR sif %l@‘aﬁd Mu@lﬁgle%nﬁﬁ{eﬂgmmie@ af finit y
crosslinke pepti I ot echno 16:
8. 26, | e pe tide synt esi s
[01 9?ie pscahe %L%W)Ofp @Flnipﬁ@‘@§/§‘f‘%°f?ﬂiafncterérﬁ‘éaﬁ V& wagfraginegp dwo

kindd o€ Eiplbietpi fep@S wem@hiheﬁiédon) K@A@V%@Mﬁiﬁl raqiicﬁinnﬁolecule on
Par asi.tol. Toda 1989, 5. 397-4

the alghe iy DY NGB PeRNEF) sv@é&f%ﬁrwﬁr%‘é/ qoa@nimg biotn
molécmé@b@ E}i@%gbhé ¥t é}@t@ﬁ@nln@gﬁupscmlmlrﬁulpimotﬂ{ (5&%%&&.

anal ogue azi do-L-tryptophan, " Blochen1stry,
4: 4694. 28. P vIJn "Site-specific
[019éhot obi BekigyB41 115 ﬁmg{?%e%wﬁafgﬁie mawﬁ%d anfi yfaede Sompried to
1nsolubﬂﬂ§d @dﬁ@llcﬁ‘sldélvm}ﬁhémulnﬂ)le Ul(fﬂﬂ-‘ﬁé@hde a{\'ﬁt@MQSThéﬁalﬁ 1eAfdtin

unconvent onal

antltmdﬁ afoﬁacegl J[rgngehE{JﬁléX s‘;g}aﬁsavblrbeavg%wﬁ@ \éqmllar differences (Flg 18B)
betweBATY KIRGE @liihb Bt lﬁh@tﬁly@e@e’ﬂ, andiBRR w¥SseeR QA8 the?t@hmerlc anti-GM2,

Roque- Navarro L. et al "Hunani'zation of predicted

I e : f chi
0195 °% 1L .f.vy-_,. SRRARING SR ki
H Z> Hybridom cs, 2003, 22: 245- 257 31. Schellekens
[0196] , " | nOhROEE biothjlyticftedhhRueetibised BT Mt @aritble AhildbilRAbf

reacé?ail C%zticlicgﬂge %%sqg{gaﬁceglgtigeg Cgﬁlotm I(D:rlﬂlg?%;r grr antlbgdQ gszthe

numeEﬂdf BRéhegtathddhs 818 pdr thol&euled iR EYRASBYinAEbased biotinylation is
er oscl r05| apoptotic clearance and protective
hmltle metnym erpf a?fjnlltﬁ sit smc;ré%nttlbo ¥>dp @rgej_ﬁ;g ﬁ_heglgcle@@fgmz two

affin@l sﬁés,are ARV SN IEMBIERS] PR RinbeASTIh OfdsevARble i i antlbodles
asi a yco- s ingolipid antigens in adult T-cel

betwegi & éraﬁg aPE &l f‘§u ¢ a3 piintptedy desommescial biogig Zetemginationgsay (data

not shé®n). :?Iﬂ Fig/¢6 rtl?él@&ﬂi‘l%}{ %Favﬁ\ﬁm ﬁRIa\klrtl? msﬁ@lﬂﬂieﬁgm%odﬁég s shown. As

I nmunod omnant T cel epl t opes rote
expected, the chemically blotmylated antlbodles produce stronger ELISA readings than the

photo-biotinylated antibodies.

[0197] To compare the.detection sensitivity in an antigen-specific ELISA, photo- and
chemical biotinylation of the chimeric anti-glycolylic GM3 antibody was performed. As shown
in Fig. 20, the chemically biotinylated antibody produces a stronger signal than the photo-
biotinylated antibody due to the greater number of biotin molecules on the antibody with

chemical method.
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t opoi sonerase |," Ann Rheum Dis., 2004, 63: 982-987.
35. Wallen-Chman M, et al., "Antibody-induced
weapopiies9vs in a human | eukem a cell line is eneCOYS2006/016844

dependent: thernochem cal anal ysis of cellular
met abol i sm" Cancer Letters, 1993, 75: 103-109. 36.
Ward R, et al., "Regul at4sen of an idiotype+ B cel
| ynphoma. Effects of antigen and antiidiotypic

[0198nt i bodicedenmnstpitathe httigah soifidig of dfisiecpidtdbiiinylatkd antibody,

mmunol . 1988 340- 345, 37. Zhao Y.. et .al.
the chiERtA AutigARD ic BVETiooR A BLISY e eiASsest b ghe photo-
biotiPdpEIoan tdcb@tizes its thrget AiTigaOIHdEEAPY] gaR PR Rle GBI, GM2 G2 GM2.

38. Zhao, Y., et al., "Enhancing Tunor Targeting and
opto Non- Coval ent Anti body Hono-diners", J
[019 noﬁ@?ﬁ?w@oozb, 25: 396-404. 39. Zhao Y., et
al ., "MIS-Conjugated-Antiactive caspase-3 anti bodi es

[020Dhhi bi tConjugatingmeptidesDiithchiclegical poghteortas propaiesis e attractive

meth%gQg’ nhg??qu’?l?o@%z% %Ebhé%so%g?bl WA At@f)dl%s wﬁ) HQ%A&Q?% 8‘1&1

Coval e conp
therdpamﬂmm@boﬂ@lhhm rt al q:m@p), |Z‘L1a<m gt al ((21()02]5@ Zhaa gt @ (20820 xFarregample,

the ti?rf agt&ﬂ%?e% Eas er&WCﬁ%segg}?ggnﬁléga‘ang %‘ft?pﬁlﬁlfct pep%ic(l)ers t? %ré)duce
dlm@hﬁtg(haﬁlbddvatvﬁ{hl eahaoapatgeting a:‘tﬂdnc(ubt)xorsmﬂapqﬂd)sm dn tlgther study,

m xture to photo ation.co |t| seff tive to
menghps teperyE Shot R V) s S SRR e A BRiStare Sot Rha tha
suchi MTs-aadcd | peﬂetrawhﬁé &l hﬁm}hhﬂﬁﬂgfﬂiviﬂg&bl@d)dvﬁao@@lmmu@dhe

C taln on romatic rocar bon noj and
cells] 2B i (s PR A0 o Bt R SRS T B eBiion of
apopZomsTlh euricHcBInd A@hchlgad pepfide M}ﬁﬂ%l@dtcbﬁlp}%h@hﬂafgtﬂeﬂﬁéhﬁq@mes the

npound conpri ses a peptide h VI ng Pgel f-

Mg SHBRO4 VAGees %f‘tﬁ\géﬁ? Hvaélhz%?ﬁla? ¢ idu (1999)]
properties. 3. The method of claim2, wherein the

[o20phot oacn'nl Mgk sCcUQtivis aRMpratisRSadoRRipdd Sehe BiNtgdndi ng
from5 to 30 anmino, acid r

Pl S E e P h e 6 Riu i He KAV aR GO ey chemical

reacﬁ&ﬁu ane @arﬁﬁigﬁﬁéﬁe@ﬂetﬁd&%@%@oh@atm of the aﬁ&@d!y k) Hedte & readiiéd
, SEQID NO 6, SEQ I D NO 7,
aldelSEb an@thqouclzgldesﬁgltv phadeproiinking-ayvelysadps synthesis af aeaidop

aderldSthe né@pndé omﬁdit%mlap@lwé)]cl aim2, wherein said

aronat’| c y drocarbon noi'ety is located at a term nal
[020%]OSI ti Oﬁergfls Srgs%ntgc? g tmlm% e on%rstelpnaf thyl crrgsglgnrllﬂg tgc?lmque ?or peptides
based on the discovery that antibodies can be photo-crosslinked to aromatic hydrocarbon
moieties (AHMS), including heterocyclic amino acids, such as tryptophan. Thus, peptides that

contain terminal tryptophan are affinity photo-crosslinking reagents for antibodies.

[0203] These new affinity conjugation methods have been demonstrated using
biotinylated peptides. Exposing UV energy to a mixture of antibody and Trp-biotin peptides
produces a biotin antibody that can be used in ELISA and other biotin-based detection
methods. Such affinity-biotinylated antibodies have a defined number of biotins attached that
are less than conventional biotinylation chemistries, but sufﬁcient to produce useful signals in

ELISA. Currently, the Trp-affinity photo-crosslinking method is used to attach peptides with
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6. The method of claim 1, wherein the inmunoglobulin

is a polyclonal antibody, nonoclonal antibody, Fab
wobnrewnay®) or F(ab') 2 fragnment. 7. The net hodPof/usk@bniess4

1, wherein said binding affinity occurs at an affinity

site located in a variable domain of the

i mmunogl obulin. 8. The netéhod of claim1l, wherein said

bi nding affinity is denonstrable by conpetitive

bloldyldaﬂédﬁlg:h%kﬂl [ﬁ@pe@ﬂi@ @ﬁhla@ ‘cor tﬁ&ﬁ ﬁa?éi‘z[ou?f? Ieslished [L%u etld16(1998);
hod of claim1 lurality of said

Zha%ﬁb%lé%@tl) vheast @ (%Qﬂ%ﬁ@@h%e%ﬂl @0@%\?& ently linked to
t he i munogl obul i n. 10. The method of claim 1, wherein
[ozotmel ar oniwah@g&fswﬂm%@@n%mﬂﬁtyym;bmﬂ ib&myllaﬁod aelas@) @nte
, pol ynucl ea et erocycl e, ol ynucl ear )
one-g§ e \@lth%&moqi?yén&?é%%%fld%%% and (rashernies & Fraroducible

antidEP PRIALE 14nRE Sl AR dRhBEY MG E&sIes. benzene,
napht hal ene, ant hracene, phenanthrene, pyrrole, furan,

Unogﬂ;sgrﬁg :gi Ezole Egraéole Q§4zohhi tp&?%g&g

qui nol i ne, or isoquinoline group. 12. The met hod of
[0206] ai m 1The\/db§itxebl‘l’autdpbilialamhﬁmtlies, mgmlrerdcaacrobding tvoheprynciples of the

presg PO RERERa s CoiPE BBt RGP NG R i e BMinea
condliBtingldwandweich aday fFirst, goamarikti-madse rI gl+Fc e runmig eogeddLihicrotiter

has cific binding affini.t o) r-relate
wetlg g5 ph R Moy Cadba oo Sigiog S R EBE IS S as o
apoB, QELfded. Nett pladfa 1srl€6htﬁlﬂ€cpsﬂitmglab6atéd)ﬁmﬁfﬂlteﬁ)yveﬂ§]Q‘ol[fﬁteh(b@}
of claim1, 15. The i noconj u ate of cl.aim 14,

extepsive Washgghihen 2 SURBTASHERMY: SRIPREISIZ AP SRSeifia foar oK L%lnavwga‘fed

to @ﬁﬁdﬂﬁﬂk'ﬁépﬁeqpﬁfd‘éﬂ ﬁﬁto e -sart¥idHTHO QBIM tetDRh@wich can be
npri si ng an |nnun“%pobulln covalentl%gllnked to at

visuplizgd py @H@elsé BROPRABIY ORPedy PRTHiIN BE 1)U ipatidc aeride nyper-antibodies
havif®@§PeBifiR bBRifRZirEey BUSLINGEL HouRYdhbWial RS a JEREH-fold TnorehbEin
I mrunoconj ugate of claim 16, wherein the
detegtipmaveiginaloagusrsupes-agtitodioy aprspegificior p}bb@y Consrpdcloneral.DL can
+2F r he
e B O SRR oSl AR 2o T o
contains from5s to.30 an1no aC|d residues. 19. The
[0207}T]Tuno I h b fig fladn s t l g BdS. haS

sel f - blndlng, nenbranepenetratlng, adjuvant and/ or

[ozo@]gzy Mt Clerofit QR 88n 1ed@ing toehdrf8RARE AN boRhBited bycthal M
wherein the peptide contains an_ autophilic am no
capagl(t’y eff super-antibodies to bind avidly to ox-LDL, thereby blocking or reducing uptake of

Ty <

ox-LDL by macrophages. Humanized autophilic antibodies having specificity for ox-LDL are
administered to a patient according to the regimen described hereinabove. The self-binding
property of the autophilic antibodies increases their affinity for ox-LDL over that of
unconjugated antibodies, and reduces recognition of the LDL particles by macrophages.
Macrophage binding to ox-LDL should be effectively inhibited greater than 50% in the

presence of the immunoconjugate.

[0209] As will be apparent to those skilled in the art, certain improvements and

modifications are possible in the practice of this invention based on the foregoing disclosure,
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sequence selected fromthe group consisting of SEQ ID

NG 1, SEQID NO 4, SEQID NGO 5, SEQID NO 6, SEQ
wOoRoe@19280 and SEQ I D NO 11.21. The i nmunoconpagaiseno6f16844

claim 16, wherein the peptide contains a

menbr ane- penetrati ng am no aci d sequence sel ected from

the group consisting of Q#Q ID NO. 2, SEQID NGO 7,

SEQ ID NO. 12 and SEQ ID NO 13. 22. The

i mmunoconj ugate of claim 16, wherein the

1 sRdoeRtd GG ActRUREY, BY s@pe of th t
thé otoact?@%&edsaroﬁatﬁ% hyarocgrbohggnle?ype%3.e¥ﬁm]mnls

deﬁnerhlmﬂm@mpug@@@dedﬂle@toaﬁmﬁrm%Val‘mﬁ?eﬁh%ﬁeﬁf t he

phot oacti vated aromati ¢ hydrocarbon noiety is | ocated
REFERERCESr mi nal position of the peptide. 23. The
mrunoconj ugate of claim 22, wherein said aromatic

dr ocar bon i et east .one .
021§ ipinesistiopiie! AEE e Giasteiespgley Rergh G erein by
referBgdeerocycl e. 24. The i nmmunoconj ugate of claim 23,
wherein the aromatic hydrocarbon rmi ety conprises a

Iene ant h nt.hr ene,
fg\yq,ré g‘{/}e et q:l q{]i/éqﬁp HPQ)?)fHE {op?c.}]aaté 8ar Idga}eglbg ‘oxidation,
RN¥RzAlR or HéUxGBAhE; 1rrﬁ>1}6fnl débsnl&)t iritéretod with eibodf effe@tvr functions,”
t hi onapht hene, quil nol & i soqui nol i ne group. 25.
qqﬁée’lfﬁ’fﬁﬂﬁ@eéﬁflﬂ’@oé{“’é’ a7 ‘%F’%\l% 24, wherein the aromatic

2. mﬁ&’err@C@trab@an&b&ap@amat&e&ecwaseamhe@)saemdc reasmsijﬁnatlon
sel ect ed fromtrypto han, tyrosine, hist

B i R TR A SR G ShE Ly Tgre

M@@glﬁé Roddgos.rrunogl obul i n has specific bindi ng
affinity for a cancer-related antigen, a casp

3. (aidey fre et o Hpmanigatioa of fhgagi-Cld 8 aptitody 6Fyan Wexpected effect of a
Aogaetal ITBRMe 12083, 13Y: ﬁlflf%gt ive

fgnount?l{%%lgﬁ% mnﬁgggtﬁ%%ﬂgg?ge of cllgl m 16 an

armaceut i cal I y .acceptabl e carrier. hod
ﬁglra@mem%, Aignl .o YMepning Gfrgtontunetions of @magqv%oqahangb P &93 by
GORPELiRBE oPQﬂbﬁ‘s‘e%ﬁ{ah REinkeRc Elhﬁo@}a’b ceMer Bmunol. ]nnnunother
I mmunoconj ugat e having specific binding affinity fo
WHdi%Pu198a204densi ty |i poprotein (ox-LDL) and
autophilic properties, at a dose effective to bl ock or

5. @?ﬁl{‘g Cet YR @’E 10@fméﬁi$m§@?fell-’{)(e RRRERRERGRSy vinkesyabYM-gamma
I n

|t|n ron|C|n | ammati on associated with
ERISBOES &feéﬂm@%‘?l- Dognumgpathate M L YF 4898 m 28, wherein
t he i mmunoconj ugat e bi nds phosphoryl chol i ne and/ or

6. CXREBES&%LHAMI-COI Diniides 88-groWRR oNRInAMB-ed]l tadt e & vitro and
wherein the i nmunoconj ugate i s humanj z % %
ofedandiceeds inciEPriogby (iETiRg ¢pllicnele ?’i‘r?ﬁ.mg‘g@ﬂj G’éé’t :1329-1336.
contains an am no acid sequence selected fromthe

7. GhARBSANS! SHdmalitérizasd dfumd-redctivEmQndddNintidodiShGhrkeAly
NO 5, SEQ ID .,
increases their ability to induce growth arrest or apoptosis of tumor cells,” Proc. Nail.

Acad. Sci. USA, 1997, 94: 7509-7514.

8. Gonzales N, et al., “SDR grafting of a murine antibody using multiple human germline

templates to minimize its immunogenicity,” Mol. Immunol., 2004, 41(9): 863-872.
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NO 6, SEQID NO 10, and SEQ ID NO 11. 32. The

met hod of claim 28, wherein a predetermned initia
wdaswms/109291 he | nmunoconj ugate, and a predet er m REWUSAI06/016844

dose, are adm nistered to the patient. 33. The nethod

of claim 28, wherein a maintenance dose of the

i munoconj ugate is adm nygtered to the patient. 34. A

nmet hod of detecting atherosclerotic plagues in a

patient's vascul ar system conprising: (a)

adm ni sterin t .an ocon at | G
5. HpkamimBdo o e REOTHE Rt [ 110t R HE SRHT RE P fPn ot
B% nza%gs,b@o'g demsbs-ysd.i poprotein (ox-LDL) and
ophilic properties; and (b) determning sites of

oconj.ugat e co th -
o T SERGT LB W BB s o
bﬁhﬂl@U9SClzn351vesThE99m883@d6-@82 cl ai m 34, wherein the
innunoconjugate bi nds phosphoryl chol i ne and/ or

11. H‘eﬂﬁé)) (if -el- %H,Ir@ﬁg% o#gbullgtgfeltll?olsa% r[ﬁ[l&oa% gtgyglfna“nﬁﬂ;}qa%ﬂeB cell

lymihbmds,oﬂu;c U alinmuddl,. 1\%@ Qé1 168641690.rmunoconj ugat e
conprises an autophilic peptide containing an am no

2183, BSRUPBEFFHhD WIBFR, T2 PR, 200
26,173EQ I D NO 10, and SEQ ID NO 11. 38. A nethod of
detecting a cell undergoi ng apoptosis, conprising: (a)

13. 1§ g&tﬁ% Alngﬂélg@ s@@%s as Wsttrﬁegﬁfrfor' mﬂ%ﬁﬁngﬁﬁfneres%@HQE fosed

nituno in conjugated to an autophilic
tipeqpeititemonsi nali antibduées) rikem duompabg 8198, E3€éi3i2.cal |y
binds to an antigenic determ nant of a cell undergoing

14, 1&5,&’ R%Q[S LSal, qu%L&iB%logﬁﬁl it Mpﬁéﬁ%n&?ﬁﬁa@ﬁ&& a‘ﬂﬁ 1@&66@’99 Exp.

nmunocon) ugat e ound to the cel
.Mmﬂhe&5d63dmaln138 wherein the antlgenlc detern1nant
conpri ses nmenbrane phosphoryl choli ne or

15. I%ngaét' ¥ nﬁ%ﬁtldﬁ%‘f sé}@bma_ H? anfBlohiesl(a0fob6didd) BY 38 H-derived
reih the auto de conprises an ami no acid
rsﬂqhéﬁb@ngeﬂ%%kéﬁ)Hﬁédﬁgﬁe group consisting of SEQID
NO 1, SEQIDNO 4, SEQID NO 5, SEQID NO 6, SEQ
16.%3611\@ otlfl,, <M %&{Bbb@es (lultobélcﬁes) o spaiifiocbnplexed @ m
e

wherein said tectlng | oys flow cytonetry,
sblution, b demtuneh. dPYs ddHRS3H %igol ogi cal staining, or in
vivo imaging. 42. The nethod of claim 38, wherein the

17. k4VBHROEPA), YA R dies of BEBleRp¥difiditidslabdeFtRiiNY: anslichfieh for
antibody diversity,” Mol. Immunol., 1991, 2: 733-778.

18. Kohler H., et al., “Superantibody activities: new players in innate and adaptive immune
responses,” Immunol. Today, 1998, 19: 221-227.

19. Kohler, H, et al. “Superantibody activities: new players in innate and adaptive immune
responses,” Immunol. Today, 1998, 19: 221.

20. Kohler H., “Superantibodies: synergy of innate and acquired immunity,” Appl. Biochem.
Biotechnol., 2000, 83: 1-9.
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21.

22,

23.

24.

23.

26.

27.

28.

29.

30.

31.

32.

fluorescein | abel is detected. SEQUENCE LI STI NG <110>

| NNEXUS Bl OTECHNOLOGY | NTERNATI ONAL LTD Kohl er, Heinz
woOlkbdean9298ybi | | e Morgan, Alton Charles <120> PCT/US2006/016844

SUPERANTI BODY SYNTHESI S AND USE | N DETECTI ON,

PREVENTI ON AND TREATMENT OF DI SEASE <130> 200-019B

<140> US 11/ <141> 2006-@4¢-29 <150> US 11/119, 404

<151> 2005- 04-29 <150> US 10/ 652, 864 <151> 2003-08-29

< > a . - = . .
LT e, SR AT ey R i
poteniibtherpp@rtic forahetragtmentpfmplinlelsglaroas.a Mid ﬁm;nyryl .;1-%03;1-}]9}: 941-
oar Asp Tyr Ser Ala Ser 1 5 10 15 Val Lys Ay Arg Phe

‘e Val Ser Arg 20 25 <210> 2 <211> 17
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<212> PRT <213> nouse <400> 2 Lys Ay Gu Gy Ala Ala
Val Leu Leu Pro Val Leu Leu Ala Ala Pro 1 5 10 15
wWOeyre21913 <211> 28 <212> PRT <213> Artifi ci aPCT/US2006/016844
sequence <220> <223> T15 peptide - scranbl ed <400> 3
Ser Tyr Ser Ala Ser Arg Phe Arg Lys Asn Gy Ser lie
Arg Ala Val 1 5 10 15 A w0Ala Thr Thr Asp Val Asn Ser
Ala Tyr Ala Lys 20 25 <210> 4 <211> 24 <212> PRT <213>
33. SAriki fyi. it al., “edepuen expresidh) of gangBozidehnd peibglgk®-sphingolipid

scranbl ed, <400> 4 Ser s Al a Val Ser . a
Bt s o feko el Bt Aoataryers 14 T8 91t
Thr Tyr Ala Ser 20 <210> 5 <211> 17
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<212> PRT <213> Artificial sequence <220> <223> R24
peptide <400> 5 Gy Ala Ala Val Ala Tyr lie Ser Ser

wolyoeGhi29ber Ser lie Asn Tyr 1 5 10 15 Al a <21@&TAIS2006/016844

<211> 18<212> PRT <213> Artificial sequence <220>

<223> R24 - charged peptide <400> 6 Gy Lys Al a Val
Ala Tyr lie Ser Ser Ay.@Gly Ser Ser lie Asn Tyr 1 c
i1ln0 11 5 Ala Qu <210> 7 <211> 18 <212> PRT <213>

WHA’f‘rI‘S'CfUAQ}v@D gequence <220> <223> MIS optin zed peptide
400> 7 Trp 3{ Gu Ser Ala Ala Val lie Le 19
1.LA nﬁhodg@" @qul@tIN 131(1%@ plj_ot@acgg‘@teibée Wogﬁlc&,to 25 ilaglugoglllobu in,

comprising:
(a) forming an admixture of the photoactivatable compound and the immuno-

globulin, which has a binding affinity for the photoactivatable compound; and

(b) subjecting the admixture to photoactivation conditions effective to

covalently link the photoactivatable compound to the immunoglobulin,

wherein the photoactivatable compound contains at least one aromatic

hydrocarbon moiety and does not contain an azido, purine or pyrimidine group.

2. The method of claim 1, wherein the photoactivable compound comprises a peptide having

self-binding, membrane-penetrating, adjuvant, and/or enzymatic properties.

3. The method of claim 2, wherein the photoactivable compound comprises a peptide

containing from 5 to 30 amino acid residues.

4. The method of claim 2, wherein the peptide contains an amino acid sequence selected from
SEQ ID NO: 1, SEQ ID NO. 2, SEQ ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO:
7, SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12 and SEQ ID NO: 13.

5. The method of claim 2, wherein said aromatic hydrocarbon moiety is located at a terminal

position of the peptide, or in an internal position.

6. The method of claim 1, wherein the immunoglobulin is a polyclonal antibody, monoclonal

antibody, Fab fragment, or F(ab”), fragment.

7. The method of claim 1, wherein said binding affinity occurs at an affinity site located in a

variable domain of the immunoglobulin.

8. The method of claim 1, wherein said binding affinity is demonstrable by competitive

binding with an aromatic reporter molecule.

9. The method of claim 1, wherein a plurality of said photoactivatable compounds are

covalently linked to the immunoglobulin.



10

15

20

<211> 5 <212> PRT <213> artificial sequence <220>
<223> synthetic <400> 8 Lys Ala Ala Ay Trp 1 5 <210>
WO 20001192912 <212> PRT <213> artificial sequenceCTRR2006/016844

<223> synthetic <400> 9Lys Ala Ala Lys Gy Qu Al a Lys
Ala Ala Gy Trp 1 5 10 <210> 10 <211> 56 <212> PRT
<213> artificial sequenc&2<220> <223> T15 di pepti de
<400> 10 Ala Ser Arg Asn Lys Ala Asn Asp Tyr Thr Thr
Asp Tyr Ser Ala Ser 1 5 10 15 Val Lys Gy Arg Phe lie

10. THameBBA oRind, Yvhckein the groMatic kdyodaibon @l ojety? Cordfiris8at Mast one
Ser Arg Asn Lys Al a Asq ASP Thyr Thr. Thr Asp Tyr Ser

aryl, pplynuslgar a1, hgferpgycle, or polynuclear heterocycle.

11. The method of claim 1, wherein the aromatic hydrocarbon moiety comprises a benzene,

naphthalene, anthracene, phenanthrene, pyrrole, furan, thiophene, imidazole, pyrazole,

oxazole, thiazole, pyridine, indole, benzofuran, thionaphthene, quinoline, or isoquinoline

group.

12. The method of claim 1, wherein the aromatic hydrocarbon moiety comprises an amino acid

residue selected from tryptophan, tyrosine, histidine, and phenylalanine.

13. The method of claim 1, wherein the immunoglobulin has specific binding affinity for a

cancer-related antigen, a caspase enzyme, ox-LDL, or cellular receptor.
14. An immunoconjugate formed by the method of claim 1.

15. The immunoconjugate of claim 14, which has autophilic, membrane-penetrating, adjuvant,

and/or enzymatic properties.

16. An immunoconjugate comprising an immunoglobulin covalently linked to at least one

peptide, which immunoconjugate does not contain an azido, purine or pyrimidine group.

17. The immunoconjugate of claim 16, wherein the immunoglobulin is a polyclonal antibody,

monoclonal antibody, Fab fragment, or F(ab’); fragment.

18. The immunoconjugate of claim 16, wherein the peptide contains from 5 to 30 amino acid

residues.

19. The immunoconjugate of claim 16, wherein the peptide has self-binding, membrane-

penetrating, adjuvant, and/or enzymatic properties.

20. The immunoconjugate of claim 16, wherein the peptide contains an autophilic amino acid
sequence selected from the group consisting of SEQ ID NO: 1, SEQ ID NO: 4, SEQ ID NO: 5,
SEQ ID NO: 6, SEQ ID NO: 10 and SEQ ID NO: 11.
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Val Lys Gy Arg Phe He Val Ser 50 55 <210> 11 <211>
51 <212> PRT <213> artificial sequence <220> <223> T15
woOanmany2¢400> 11 Ala Ser Arg Asn Lys Al a Asn ABOT/T2006/016844

Thr Thr Asp Tyr Ser Ala Ser 1 5 10 15 Val Lys Gy Arg
Phe He Val Ser Ay Ay Gy Ala Ser Arg Asn Lys 20 25
30 Ala Asn Asp Tyr Thr TFh3- Asp Tyr Ser Ala Ser Val Lys
Gy Arg Phe 35 40 45 H e Val Ser 50<210> 12 <211> 42

21. TR ibdrunBEhj gt D chln il §,iviiesdin the gepeide eorkadzOeme@B@ne-pMiStrating

di p tlde<00>2 s Gy Qu d V;
arninopd8 b o g T e e ag et s e P & SN B
SEQﬁ@gIOAnga,gsag(ﬁ]yN@ y3lys Gy Gu Gy Ala Ala Val 20 25

Leu Leu Pro Val Leu Leu Ala Ala Pro Ay 35 40

22. The immunoconjugate of claim 16, wherein the immunoglobulin and peptide are joined by

a photoactivated aromatic hydrocarbon moiety.

23. The immunoconjugate of claim 22, wherein the photoactivated aromatic hydrocarbon

moiety is located at a terminal position of the peptide.

23. The immunoconjugate of claim 22, wherein said aromatic hydrocarbon moiety comprises

at least one aryl, polynuclear aryl, heterocycle, or polynuclear heterocycle.

24. The immunoconjugate of claim 23, wherein the aromatic hydrocarbon moiety comprises a
benzene, naphthalene, anthracene, phenanthrene, pyrrole, furan, thiophene, imidazole,
pyrazole, oxazole, thiazole, pyridine, indole, benzofuran, thionaphthene, quinoline, or

isoquinoline group.

25. The immunoconjugate of claim 24, wherein the aromatic hydrocarbon moiety comprises an

amino acid residue selected from tryptophan, tyrosine, histidine, and phenylalanine.

26. The immunoconjugate of claim 16, wherein the immunoglobulin has specific binding

affinity for a cancer-related antigen, a caspase enzyme, ox-LDL, or cellular receptor.

27. A composition comprising a pharmacologically effective amount of the immunoconjugate

of claim 16 and a pharmaceutically acceptable carrier.

28. A method of preventing or treating atherosclerosis in a patient comprising administering to
the patient an immunoconjugate having specific binding affinity for oxidized low density
lipoprotein (ox-LDL) and autophilic properties, at a dose effective to block or reduce uptake of
ox-LDL by macrophages, thereby inhibiting chronic inflammation associated with

atherosclerosis.

29. The method of claim 28, wherein the immunoconjugate binds phosphorylcholine and/or

expresses T15 idiotype.
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<210> 13 <211> 37 <212> PRT <213> artificial sequence
<220> <223> MIS tandem <400> 13 Lys Ay Gu Ay Al a
wéheocas2obeu Leu Pro Val Leu Leu Ala Ala Pro 1P6TAR20b6/016844
Gy Ay Ay Gy Lys Gy Gu Gy Ala Ala Val Leu Leu
Pro Val Leu 20 25 30 Leu Ala Ala Pro Gy 35
-54-

30. The method of claim 28, wherein the immunoconjugate is humanized.

31. The method of claim 28, wherein the immunoconjugate contains an amino acid sequence
selected from the group consisting of SEQ ID NO: 1, SEQ ID NO: 4, SEQID NO: 5, SEQ ID
NO: 6, SEQ ID NO: 10, and SEQ ID NO: 11.

32. The method of claim 28, wherein a predetermined initial dose of the immunoconjugate, and

a predetermined later dose, are administered to the patient.

33. The method of claim 28, wherein a maintenance dose of the immunoconjugate is

administered to the patient.
34. A method of detecting atherosclerotic plaques in a patient’s vascular system, comprising:

(2) administering to the patient an immunoconjugate, which immunoconjugate has a
specific binding affinity for oxidized low density lipoprotein (ox-LDL) and autophilic

properties; and

(b) determining sites of immunoconjugate concentration in the patient’s vascular system,

thereby detecting the atherosclerotic plaques.

35. The method of claim 34, wherein the immunoconjugate binds phosphorylcholine and/or

expresses T15 idiotype.
36. The method of claim 34, wherein the immunoconjugate is humanized.

37. The method of claim 34, wherein the immunoconjugate comprises an autophilic peptide
containing an amino acid sequence selected from the group consisting of SEQ ID NO: 1, SEQ
ID NO: 4, SEQ ID NO: 5, SEQ ID NO: 6, SEQ ID NO: 10, and SEQ ID NO: 11.

38. A method of detecting a cell undergoing apoptosis, comprising:

(a) contacting the cell with an immunoconjugate comprised of an immunoglobulin
conjugated to an autophilic peptide, wherein the immunoconjugate specifically binds to

an antigenic determinant of a cell undergoing apoptosis; and

(b) detecting the presence or absence of the immunoconjugate bound to the cell.



10

WO 2006/119291 PCT/US2006/016844

-55-

39. The method of claim 38, wherein the antigenic determinant comprises membrane

phosphorylcholine or phosphatidylserine.

4(). The method of claim 38, wherein the autophilic peptide comprises an amino acid sequence
selected from the group consisting of SEQ ID NO: 1, SEQ ID NO: 4, SEQ ID NO: 5, SEQ 1D
NO: 6, SEQ ID NO: 10, and SEQ ID NO: 11.

41. The method of claim 38, wherein said detecting employs flow cytometry, fluorescent

microscopy, histological staining, or iz vivo imaging.

472. The method of claim 38, wherein the immunoconjugate is labeled with fluorescein and the

fluorescein label is detected.



