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- 1 SUPERANTI BODY SYNTHESI S AND USE | N DETECTI ON,
PREVENTI ON AND TREATMENT OF DI SEASE Reference to
Rel at ed Applications [0001] This application is a
continuation-in-part of U S. qPatent Application No.
11/ 119,404, 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 5 Application No.

conti rRPEBANHEOY SRS MmN afemmeiono

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

cont i nuat i PREVENJEON aiNIVTREALBVENT ORIDISEASEON No.
09/ 070,907, filed 4 May 1998, now Pat. No. 6, 238, 667.
The di sclosures of the aforenentioned applications
are incorporated herein by reference in their
entireties. Technical Field of the Invention 10 [0002]
REeffeeenps leRehztediApylmatiorgn rel ates to anti bodi es, net hods
of making the sanme, and nethods of using the

(0041 DOI! &%istaBololon e it RHEY 6.5 Hhien@YHiBliion No.
treatment of a variety o _3i§ ase condi tions.

134 ¢ %o filsd 20 APril 2805, w%m peatinyatopBipapef VS olateat Appdigation No.
16/652, gl iR 2PA BREQ003, AR RRIMS the BeAstt of UK. Brb@sibdaEPddyR Nt

of .15 chrani i.seases, such as cancer, and aut oi nmmune
%PE%?P%‘?%&%%@?’%& g SR Awwe 2007, ndig PoREiRYaten-IneRapt OB HS; Fsent
Applidatien Ne.@ai365281, Hikd b Map200¢ antder is &odhtiRiatiotxapar bf UJS. Patent

T T S

afdresgentipnet! hgpilicatiafy dré ingorpwated wrajeby rdfereasetheimasiretys.cel | s
or nol ecul es, while sparing healthy tissues and nor nal

TREHAHICHSd Of the Inb&ibPdy. However, antibodies that
hi bit desired specificities in |aboratory studies

ex

n faid 20 i re-clinical..and cli,ni,cal eval.uations
IR2E o e Fsehfpfehirtreiah S, FiekfPos @ mafith e ime B
ngttodeefaying the dittbrdiemia teaptectivh previent@nednflior tratmdnOGRApridty of

dk&mb%ﬂﬁﬂmﬂﬁat a maj or nmechani sm by whi ch therapeutic
ant1 bodies are effective against their target cells

is by in ﬁcing_cell death, i.e., antibody-induced
Qﬂ%ﬂ#&g¥§L9¥¥ﬁ¥@®6/119291 PCT/ US2006/ 016844 -2 Such

i nduced apoptosis is typically triggered by

[@A085s| i nkintibpdice beypteorged dratmaorehapapetticgdol fon dhe tregkhtf
cﬁlﬁg@ &?g?sr scﬁ'cggh%lanéglagn@ﬁ@%hnn'l:lﬁ% dﬁ&@%ll\%’tabférsﬁ)&égs 'st%msqgclude

antigen receptor
Herceptin® in the treatment of breast cancer and Rituxan® in the treatment of non-Hodgkin’s

lymphoma. A key advantage of antibodies in the treatment of disease lies in their ability to
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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means of anti bodi es i nduces apoptosis in B-cell tunors
(CGhetie M, et al., 1997). Crosslinking of cellular
wo emepiaps al so i ncreases the binding avidity pdT/@82006/016844

antibody to its target antigen, and 5 thus is likely

to increase all cell surface-dependent therapeutic
mechani snms, such as conpRenent-nedi ated killing and
conpl enent - dependent opsoni zati on and phagocyt osi s,

anti body- dependent cellular cytotoxicity (ADCC), as

Such@tiliced Spspabias %wall\ﬁdr ?géréd)ﬁy Qbsshflihg re@& Nk lfln' Flre pat of th%

,alterations in netabo athways within ce
cell’s pRaposissignpl mavsy o e&ﬁ@plemr @%k‘d"d’@g thé Begelllandigen receptor by

meafisSTRRE YIRS M&l@l@esléggﬁl&lsgﬂtrﬂa%q{gﬁ g@ﬁegl%tsl\g??ttagi %g%n Sllrosslmkmg

rece pt ors.
of cellyler freenters alsq i aqugsps; Iﬂyﬁ Yirsbgravidity of et aptbolly © its target antigen, and

thus ?s‘mde@qg hﬁ;ﬁeas@e{ll cehPRac Qieﬁe%fiel}t l?l?e?apgl?tw Jn%—fggﬁgr}lsgh% &IF n

ture. are capable or m- ng
comﬂgtmylﬁ-eneﬂlqt l@upgg apcbreogpleaeatrtiepiendent q&sbmmn@n\ahd phagedykosis,

' ant bod TEP
antlb% ﬁ?&?g&rﬁlt g"f@ ag 8@%{& CAIBC&)D tas %/e L ?ﬁcﬁ%l{‘ﬁb&fm of cell
grOWﬂh@@(iﬂleylllS(:lh oleiabelioputhvegys pitbini oells:tﬁfdugh aﬂﬂaased binding to and

blocl%'i:lte1 oF Qegﬁbﬂ:eg%ﬂtgrls W%SI oo ?E%CF t?.Fg?tF(} g)tqegﬂarorpceptors

nultlnerlzatlon nay be |nduced only after the nodified
[000&nt i bodyrase ¢lessloéself-inding aitdnedhhs samo‘ualg/&nb\aﬂi g€ tautobhitic ,

of Lk ol ol ution )
antlbo%ii{e% ?tﬁ%ﬁog%: 61%%196@? édgﬁt dd9 h Nat qu?}barrfz Eﬁﬂahlgpa@élﬁlqgtdémers
and/(mpnb'mrs tbroagldnmcnmlenc midi)z{dﬂisns(dﬁﬂvwlﬂ Ofe exaﬁlpleﬁﬂf an a8 lic

antlbL&p q%E.Péult(?O &leh Ixaég s? % %0331? gptéq cﬁ: %gglant of pho rspl?(gryl(c::{qéil?nse on

apopt'oﬁu pdfs/élnﬂ aﬁha@s@&&'ﬂw Ies@MRBtndaﬂ;lll | &ad] ®93; K&lg}»‘@ﬁd ehaﬁr €bgR).
op erti

2
DB 0 o bl A oot b gsches o

its ceassﬂ&deaztrgd V., F‘hlf&fﬁntlﬁlmgﬁﬁerlz@tml @k sdhtion&n ko hlll%%g&)ody
ecifically, the referenced | ass

can b %%‘H&%rlﬁ%%fwadfﬁ B 4 Sl o R deteTHatily 1990)
catal ytic, adjuvant, nenbrane-penetrating, and/or
[000@ut ophi Aiitoptlicogeibbdieshelcapeb 4 REdeHEes oTBhROME SR to herein

“ r targe t herapeutic properties.
as S%&%“‘iﬂ?aé@?ﬁgnﬁpﬁbm@eé‘a% s %Ssgé?ra'erﬁ‘é‘é}%qﬂnﬁer mereggaeficial
propériyd3iif adidltyonq@ IR alnf SenWiin dp frBReh¥es 25uaPly a%&htl@@ Q{/Yth W AYARA!

ale ed tgo at |least one non-anti body noiety,
(Kohigp B X%‘;e FPF lget. 2040)-Fpesifisalyathg rsfererced a@}swgmer-
antlbcﬁﬂiéﬁbbﬂiﬁﬁsdéﬁﬂﬁﬁdd%ts hi\Gng GRAVIRY acﬂtWaﬁPmeln'bﬁmP'gt f ttaﬂgg %or
[

conj ugation of certain péeptides to a
autopB@é RIPREIER 2 Inchdpwreleclesdhas atferd sypasior tagstingandi therapeutic

prope@tieﬁ Such @%ﬂeﬂgh’t?do@ﬁs ARABI Rt 0(1 un%hfgﬂ:'aﬂ ngc%%)]r{se Qﬁ%’body

2a; Zhao, et al.
or anféhﬁ)éwf@gmw geeadently lipleaghtp @Us%é@m@oeenhlaxiy urtdiidty, zech ash@eptlde

nict 6 Leeklidgafiaging 20061016

whictl S G A A R Bl g0 R Rt o o
COﬂJUE@ﬂOGtOﬁ cayfairapeptidesdd ergibadies lve beént Sho‘@fl t@lpaeasfa ithe potency of
antibodies, e.g., in inducing apoptosis (Zhao, et al. 2001; Zhao, et al 2002a; Zhao, et al.

2002b). The conjugation chemistry used in previous studies has utilized the nucleotide binding
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attachnment (Award, et al. 1994). [0007] In efforts to
enhance anti gen detection and/or therapeutic efficacy
w®@booknoam anti bodi es, many hybrid nol ecul es cPORUSH06)IG6844
two distinct covalently |inked domai ns have 5 been
proposed. For instance, U,S. Patent No. 5,219, 996
(i ssued to Bodmer et al.)~proposes changi ng an am no
acid residue of an antibody nolecule to a cysteine
site (Paylindaes, aid. 199@ror tisowptiohpdyatamoidty efAntbodies a @eQiitt 6f specific

t nti body through the cysteine thio
aﬁmmpkﬁqﬂh%ﬁfgtlg%?ght No. 5,191,066 (issued to Bieniarz

.)_ proposes periodate oxidation of a carbohydrate
[Oooﬁbl e c ulls effprts teenimmce agigomdeéctiamandioniimgieotiecs ticacgbknown

a n i c ntly-lin n
S o PTRIEM
beendmnqs@aF@ronstmfcedﬁ;Semm ot $219:096 amueb adBoﬁyerfewl REdpOses
charing B Hp B A6 B0 1w b0 RSB et sl Moo
coupfing ars¢ftestos perspérier nafdcale hortha tintttfodmthpolghnies @stepu Hisieroup. U.S.

| Nty d t ti hod) I | e.
patefi. S0 0% ORid & O Ponisde P iy b spbaBrets
molepﬁgurohhh Entagénl of a innasadgiobldimghdaitachingtodinefdd déﬁlpounhd thereto.
U.S. 3 tig?tf# % 22 ?112(51 8%3%4{[2%&%{1 At 8%8;%55 Hggelc%%tcga]tutgz;i{?gto%mgnnzyme to
an ar2iD6b/ l@()fBBﬁ)a’iibn (oll(? bihedrazat b?ﬂge)thﬁéW&ﬂSU t@ Patent ch\)h 5,596,081

or i.ng c apopt osi.s, erein

oot BTt PSSR mEiepir SEaPEA R PEsS phe R ieer Buly

analcgqjhpmgﬁin&yl cofpcuind AN #AfiBodymadleRRy. U, PRERINGI8.:238667 (issued to
03/0103984 (Kohl er di scl oses a

0
Kohilpgi2geg Pficet%?hﬁmwﬁ% FIRST FRK s PRt mdiptlede an antibody at a

purind @Ry MSpHah aFmitG Bitd HEth elﬁtuo%ye ulo. "P%teﬁt FL%HN’G a2()‘%)5/0033033 (Kohler
utqghlllc act|V|ty at ent .
ot al.y ProRGsEP fUBeIAFaIRodt fogjnhibitne splh glwt%@vaheém thWrdmtlbody

com&@m%hﬁlc@sfﬂﬁsefeﬂﬁﬁbd&fg%ohﬁgdtégtﬁ%q{?élﬂﬂt‘allrfértl ah%roggxlﬂe?ﬁ’de U, Patent

i Ssued to Thor pe

Pub. Np f994840305¢ K%@J&?réélsaﬁws e dijongatels cpmprlmr@ambody and peptide
doméu’fSQﬁ‘Wﬂﬁzﬁtthe%épg&J‘&Hnﬁ% iR h@ﬁ@ gﬁ)ﬂ%%‘t‘ﬂl ﬁypU%UP%eﬁtg?ot 6 /482,586

| um nal surface of tunor vesse
(issugddo Agabrgel. )acrqusnessw@amﬂwbw esnnogition) fOplu&@ptomBBceﬂaluhetal'gndng.
U.S. Bltedi 'I\@%‘ 284, 5@ (139%{ ?‘ Fﬁ: a?fe]['ngt)ésgéf" n%bg{ﬂgs an%rrgré]{%aﬁes for

ant i bodi eS eCI IVa
cancqrjtreatmpsy hyeb[l g tpl@lnlr(S),pHQ$htZl¢’dﬁ ¢ni ths luatndl euIWct of wmoeblood

) eroscl ero

sl e, PRORSER B0 LT RS, £ by
cardlq«fanu&ﬂrtiyeefsg Ithaomnplpmﬂltlbmsdﬁfwﬁld fpr plhiepogputiohtdigTactor. U.S.

oval n ly linked to t herapeuti.c
Paten ﬁcyi L(?&"l)6 41%{5? ttch tﬁ%‘%ﬂ § # )C[X'opaoécésrﬁ treab@?fqgaﬁlgwﬁgaﬁs that
emplcNe 2 12903601 éﬁtﬂﬂﬂy tisohmypasific biatingffinitp E&Q%Md dow density

n 0 specific, binding affinit

ivofRAPEHEAE) 155 P25 BEHARA SPRGLL LS 2end 0 LT LY,
agentolﬂ SSBatent [PDb. N 200%0 THeeEpKobayaWDe 209 Lcbd&2 A onoclonal antibody
having specllf|S %)mcf5 ing a]fP 1nity f01 an oxidized LDL receptor, which inhibits binding of
oxLDL to the receptor.
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-4 [0008] The above approaches are proposed to enhance
the antigen detection ability and/or therapeutic
webdosaaryr of anti bodi es, which are not suffi cieat/g2006/016844
effective in locating or killing their targets in
either their native or "humani zed" states. Still,
there continues to be a -qeed for enhancing the
detection, prevention and/or treatnment of nany
seas e
1000}, Cer 15p LR YR Ay ert poalRlid W B APk Rreeih ity
and/drohieegmumtgefﬁmﬁ sf amitilbbdies whtch iafeynop supaieely effectlve in locatmg or
klllms fé)eé rtﬁriaggt hrgeglﬁ-\teT tzwlr il vgroa)slhurl]%a\r/le (?Ssaagee f%tgnlt tlrﬁ Qt g}ues tobea
need Henenhghchg ttiogdeidction, pravedtion anﬁezaeaaehdnabf many chsdajam asihg suitably

modfighedhai: o Shicr By O RsshF Bueich b S PR RE Slfgpingageds win
suitablipedpa@t elipet-bititodigs. and non- |nnunoglobulin (non- 1g)
domai ns, wherein at | east one non-Ig domain is

SmnFan% %HIenlttached to the Ig domain, preferably as a
—@ﬁ%%—@h—l—#—?—%?rred hybrid nolecule, i.e., an

i mrunoconj ugate. The i mmunogl obul in domai n can
[000%Jonpr i Skhe arepit yokwimal affards nbed yyperam dotionkdvirprauidpbiig,
memgx%lﬁe Ip% gtfgaegh%dju\%nt éa@gl c)a?a rg?%ggrqltes AV\Q,II gﬁanlnggc%r éo%templated

ni ty ant |
by thd eteeennmvamiqn c]Sim@rlsus imingnebetelin (I‘g}aalﬂmoomgamnogloﬂwm(ml-lg)

domalne Wthgrem a?ieastn.ﬁa{lcgn I& C{%m&ﬁ’l g n&%e‘cﬁtl %BCOCHQ ltll I%’domam

nmenbrane- penet ra nt or cat
prefepabdypesd dhemichidy folmaed Inyrbonid mmt@n]eugatae 1mbmhoamhjutghte ddks not
n azl urlne or lne rou
imn et B o e e s R AP, Bty e

fragﬂﬂ@v Ion G (adUE t}pgmém oyvhictEimpaaipegifiabindiat laffgl,lty fachm uuﬁgm1c

and/ or., cata i C.properti.es er as
detergyingnf I hﬁP%‘éL%“{O‘ EHE P@ﬁ“‘%he@?l?aé%l"é%fy 1*18 B“F’ ids(o)on s,
autoFEkd, ﬂ@mﬁa\ﬁslpenewmeg a@ﬁ&anb@ﬁu/&&atallymc@rdpettia@cb taé the
i nvention lﬁab oacti vat abl e anic nmolecule is
IMmERG o BER(S, §9“tIVY S BOtLANPINFHI Y P s o Bt ‘mé 187 8'8YBn
Pleférikﬂy,lﬂﬁemq? h@nhawlhlcemﬁaség BgeRidodhvigh auddphilRi in¥mb@he ba@tratmg,

) organlc nol ecul e. The nmutual attraction of Ig and
adjuysmbepder saphttigBraPesicgani ¢ mol ecul e favors contact and
coupling of the two entities upon exposure to

[ool@ct i vatArdher aghe@lor e predént Rivehtenabliyectddie a aleg@bio€ makmg novel
[ chropophor e, such as an aro

nol ecul e_cont ai ns jC
SUPGH?H%B@S% bofme f@e YEHE 3 P?E’FPaﬁt“fﬁﬂb 1Esc PYer Hi ne
cova&hﬂy Baked w@a}ﬁmmblloglob@lm QkRAGH thy ahih GibgloBLEPhaviy lﬂﬂdlﬁjg)

% need not be ﬁaesent in the nogﬁé E EOOl%
affinfsy &rél?eaqsg@ym AeaHI e MUY AIHAEIRR BbYS A1OPRYIGAcEixgiRjlc grganic
moleeie Fiva¥aBhia®Rnd WhlipHiAg bSthe BNBIA6S ipsAtARIsire td StiRatfighdifion.

ring or polynuclear aryl or heterocycle. |nclusive of
Prefesgldy, thapgraanicgolecule contains a chromophore, such as an aromatic hydrocarbon
moiety, other than a purine or pyrimidine group, susceptible to photoactivation. 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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WO 2006/ 119291 PCT/ US2006/ 016844 -5 are substituted
benzene, napht hal ene, anthracene, phenanthrene,
w@yoosaleer f uran, thiophene, i mdazole, pyrazoPEr/us2006/016844
oxazol e, thiazole, pyridine, indole, benzofuran,
t hi onapht hene, quinoline, or isoquinoline groups.
Conveniently, an AHMis psesent in the
phot oacti vatabl e organic nolecule as part of a side
are s&lﬂﬁtuted fen%%%a%ﬁﬁ%ﬁiggglg{rg bgéﬁ%naﬁﬁ%@l rr%leo uras'nuﬁlri]ophene,
1m1dalmoﬁ p:dam}ae o&a’zdlepﬂi’lamqlb,atyadmn,endom |bellt20ﬁaa/lethmdpﬂlth¢ne quinoline,
zol e n i.de.ch
or isPIF3Ras ol CORBYLE A AR Rbesdlud® nE MiBReeypiahie prase
molef@l® A@parfofuspderchain bf dumimnmﬁcm kaeldum\tkampkary afatnchednam hed

..conjugated wi.th .o aut o |des
resicicy Aty ittt e, oy i ot B e e Bl ol
imidgle, hepgheaylRRIFRhAM respeetiedly. at trmomﬁmdsdiee f‘s&ﬁmem&rred.

whi ch facilitates translocation of the anti body across

h I
[001£]nter ;s 4 su ygcgﬁhe 1In$ern alOl’SIB n azi‘%o be cgw%agecﬁglﬁl% one, gt more non-
autopmllrdyeandbsp@mﬂ ﬁumttmn@tpeﬁlinnd;ﬁancm I&pﬁp&ﬂ-@ﬁtllﬁ)ﬂy bepisdar T)fmembrane-
It
penc i mgtiER s B Ehed bR Bt MbimBRh Sem plihebk et o
membED vhere ifnan eindas mhigtraqelplal 1Wees dadepeHfic dnfvediateyt, the

memb%ggﬁ%ieﬂ Qggieggiqc%g{plrlgeﬁ%lt bt?%ggenmrgt ne; -nt Wéigptm];lggdl pBe tide.
AddiSoRel; @rdutdpaiy sh;a:Waﬁtgaoap e tel d@njug&ecbwnm R@m®faht-Pedeyrating
for atherosclerotic ues whi ch permits detection,
peptige sRANERSE-dReTsRHFBATting B%'g WRetipnabtiosio e a58bedy osi s, s
contenpl at ed. For exanple, an autophilic
[001$]u per - aﬂhhdlmfylsﬁe&hofﬂ&ﬁﬁ]&ﬂeﬁt 1?¢enbd)mdisﬁ1@r-aﬁtib@ﬂy h@emg Hecific
ant. of atheroscleratic aques, e.g.,. . OX- ,
bindigg e ool Tt eRP BB PIRaP gUEH PR D Epai s Tior
treatlb&tirw a&&lgsdléiro?%td @eRGlattkat Bsrkaape, an Le)tﬂtobl:cﬂ;lcls sdt/@i%arlltibody is
e of ox Macr o es can effectiv
Capa@t%gg‘&@lm% 1 ?@@ﬁ%g%rﬂmmﬁﬁa PRSIt REG99%S: Sy %?hi » and can
dimekiBé brd Bk ASSQRbiBtAN Bé‘hﬁchtoatts g RE R defeRSingnt. ThAhis way,
speci fic enbodi nents, an autophilic peptide of the

uptalfe,ﬁmﬁéégnlj)w@aqr@pl@wp g%gffegtw[eijgbloql@ 0§ pgdpcedpghgreby inhibiting
chrof e R@l868 assiatd WK ath&BldIdR AL th HaLiRO exﬂ%cﬂm&ﬁﬂ WR AGBphilic

Preferably, the i munogl obul in and/or pept omai ns
peptige of the immunepniugats dnotpyiseracl IRubiiors R2oR 1 4rgherapd, or other

t

OB e L s bR R RN el dopans ofthe
supeipantipedhare Sumypead-ta mprpdremnemis apapdr maceut i cal |y

acceptable carrier. Due to its superior avidity, a
[001§uper - aan{;}tamgaéu@éal EEposIRYE el R oft p R AMTENE sht £ Che bP

a patient in a dosage simlar to, or l'ess than, that
morersupgstantbasiies anghp phavmaceyoadly essaiahly carsiar. douedp i Fuperior avidity, a
supexacrhﬁtfbt?&%(f thd ﬁt%&ﬂon 1 matmﬁtteéé RELSatief i Q@oéa%é’ﬁﬂﬁlbpt@; or less

I's "'under goi ng apopt osi s can
than, that practlcable for the corresponding non-autophilic antibody.

[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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performed by contacting the cells with a

super-anti body of the invention. The super-anti body WO
w@ 061929291 PCT/ US2006/ 016844 -6 speci fi cal | pcbusmees/016844

to an antigenic determ nant of a cell undergoing

apoptosis and can be visualized by a reporter

nol ecul e or secondary anté-body. Exenplary of antigenic

determ nants associ at ed vvi t h apoptosis are

r.ane- bound, phosphor e and
specﬁ%pm%ﬂes. tagr auieere d gterﬂ?éé’?f‘? P ‘?eﬂ ANOHSTRHHOREPSis3nd erohs]
visudfiz€l byla PO MRSechROr kibRIaRAntiBadyl. Ei@ar@ﬁlaég/ﬂ;%aﬁfgehle Q&kRtnants
anti bodi es and non- MIS conjugated anti bodi es usi ng

assogigieq With apppiesisaremem praps-aynd pbymbqrylrzh@me zndj@rmsmagdxlsﬁéme
ef fect of chenotherapeutic drug (actinonmycin D) on

DescEiglidn sfaahRingk N t he presence and absence of -
MI'S- conj ugat ed (Sab) anti body. [0018] Fig. 3 depicts

nhanc bodi es .conj ygat e
o011 "7 e T pRe Risa B wistar aetats doneaie SN ot
conjupated ianigbodies asihg aktl2paas aftibddies. conj ugated with T15
peptide at | ow concentrations of antibody. [0020] Fig.

depi |
001 B B B4 BRER R P B SR DA 0 et ot
in the prasand araitabodmse of MaB{chijoghyed ($5b)[a0fbH). Fi g. 6 depicts
enhanced i nducti on of apoptosis of turmr cells wth

use . i1 O 2.
oot fPus 0 e RRY EARLIR A U A R oy L9
peptidd5 conj ugated anti- GW anti body to gangl i osi de Gwe.
[0023] Fig. 8 illustrates the self-binding activity of

om0t s A 00 g A0 BB 0 S v i

peptié@@thWicelilqeytmijﬂfiﬁ %ml-:lbﬁydugat ed anti-GW antibody to
di fferent gangliosides. [0025] Fig. 10 depicts

002@!]' f f er qing%%eb@ts%%bllovéﬂglfxcﬂﬁge%ﬁnﬂ gLy a%ﬁsz cogwgated with T15

conj ugated anti-GwW anti bo
peptlQQﬁOI QIéL 4c€ell$ & highop@nBitiong otentiPgil, US2006/ 016844 -7
[0026] Fig. 11 depicts the effect of anti-GW anti body

[0028Nd  T1Fig @riepigR eRbhnadi ihaudid & apoptosis of tumor cells with mouse anti-
CD20 conjugated with T15 peptide.

[0022] Fig. 7 compares the binding of anti-GM2 antibody and T15 conjugated 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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anti body on Jurkat cell growth. [0027] Fig. 12
conpares the efficacy of autophilic peptide
wa@onpagadi on to an affinity site on an anti bopyr/us2006/016844
(nucl eotide) vs. a non-affinity site (CHO -
car bohydrate) using anti-Gw. 5 [0028] Fig. 13
depi ct s enhanced apopt osi-& of tunor cells using
anti-GW anti body conjugated with T15 peptide, [0029]
[0026] g. 14:1gdnmamas tHefegfettiof aitb @M antibsdyept T{ EonjddARRAAt-GM2
tb‘é& 1and f e autophilic peptide conjugated form of
antiopely ALAYaH C "panel ) to small cell lung cancer
cell. [0030] Fig. 15 depicts photo-conjugation of
[OOZB]i ot i n¥agrilAcomparetstht efficayet hwogtili€pBde dljuantidnao dy affAity

.Of mno aci ed, wi t.h the .

s NSk S AL TS S L T B M pemeghe

l\/bI and exposed to Wfor 2 mnutes. The reacted
[0028hi xt ur &ignds deplets eilantededoppsisoiamnaticnlld UsR2 aatidslde amitedy

. Y is indicated at the y-axis. [0031]
Gonﬁ%g{ea%i%%ggé%f&% Titration of biotin-tryptophan

hot o-conjugation to chineric anti-GW antibody.

[002@hi nrer iFie. AAComEgs thaém@xhgpﬁkltrpmmwumeeglarwl)tahd ﬂﬁerautophlhc

pep‘uQ@pJ L%gtegtf%gllt ({{fff@ﬁ&! rrl (1&\9 %%ﬁq‘)" 10 ?ﬁ 8elﬁlutngs \é\ﬁgg

I NCU
and devel oped with avi qll n- HRP. .Panel_ =
[003Gh ot obiFég: il mgeriets phpterporigsiion ofddotiumnning agidytp mmagclonal OKT3

ant1b6<§9 rg Mel D biM-dhihb Qc19§ v%rlf Huﬁ%ml{hd[ﬁe fﬁ?g&:ﬁ%gl k86 ISP at

SAas in Panel at ur
Conc%ﬂ’frab‘ﬁbﬁr on BPG0iMal andexpasedito @Vﬁoall MIIDMyThd)eaoe@itmmtur@Was

o B PR Pl ST NS
ngl e versus nultiple biotin anti-Gw antl body.
[003 BLI SA Wi 16 Rapeld: érétaftt@d of\biptin-gapigitiao phete-cogjingagion taetdmeric

antl-@MIZtahmogﬁbbﬁﬁﬁé]lc%Hﬁ 'G[\@@aé"@n%to lﬁgﬂﬁﬁjay A llt}g"?xé)? gt@(?eclat\ﬁ’m’epent

avi di n- H Panel B: npari son o
molayi{ist EBI%A piebt were H@Mb@f@i Wtﬁh @tnwm@mtlra'ﬂﬁmotnmdyﬁw b@EeRed and

y.
develGRIRGHH SRMInafr12 PR B: MERRTTHIIL & ifylh 0L LGS
(HCFQS?h@mVOﬁII Try- bmtmmemdeamé@t duiifarént pHOEIESIA astin Rgtlchfed

anti bodies. Comercial NHS-biotin rabbit anti-npuse

[0031]SI gma ki DeEmhRhi 7 Bﬁ’tg& 'bfo%%at@%%xtﬁ@maarn gody Pglﬂec{}@ of

hot obi ot i nyl at ed ant | I es
blotnwz@o@atmg/gqnan@d agbobon GLEBY 4s in Fig. 10835] Fi g 20
conpares detection sensitivity of photo- and

[003:9 heni cald yg. pagdi 'Anﬁoﬁg%‘gson ShLRARE i b& SR Olfq% %fbﬂhﬁh
bi ndi ng to grycoly monogang]l i osi as in
antlbqrrjyg EL 84 wells were coated with gang11031de single 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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[0036] Fig. 21 denonstrates antigen specific binding
of photobiotinylated anti-glycolyl GW to

worznegengl i osi des GM, Gw, GWMB and gl ycol yl QBr/usloh&dies44
as in Fig. 20. 5 [0037] Fig. 22 illustrates a proposed
mechani sm by whi ch an autophilic antibody of the
present invention, which-8§s inmunospecific for ox-LDL,
can inhibit chronic inflanmation |eading to
at heroscl erosis. Description of the Invention [0038]

[003 ﬁu per At % B dYmHed ci%?e%h% Qﬁgtl\ﬁ%ﬂh&u eglrc]l%hgrﬁ ICEIE}?P‘;. 8111nyllated

Has now been di scovere I't nmuno
chimpg/antigglyepi¥!iGN1 hindipg to @mbdlqM%)monwcgllosdtdﬂuéA as in Fig. 19.
aromati ¢ hydrocarbon noieties. Such affinity permts

[0036] OS€ FAPHY %&honsﬁfﬁlt@s Q{t%lerpﬁﬂgﬁc tRRM3GF Rl‘id&%otm? \f@leagtizghﬁolyl

i mmunogl obul i n he aromatic roca
GM3tgimangggnalipgides ]e ﬁ}Mza G andrgddolyil @&ﬂmmﬁnﬁng 0.

conjugation of the Ig to an organic nolecul e bearing
[0037]he AHWAg Y tiInRktesM BB In@clﬁﬁlsltﬁ%'}’/% AN pRAE taht‘f‘d{)ldggf the

theory, 1t is 15 believed that thé attractlon
preseth@Voqtion aHeicini igppnaspecjficsfor ex-bRLt ¢ra intgbit ehrprie indlemynatioe

leadih@to MRPosdRfosi@al s forces and/ or di pol e-dipole
interactions, which promote the close approach and

D §tack|n§ of parallel aromatic rings. [0040] In the
—gﬁﬁﬁg§éﬁﬁi¥ﬁ¥§§9¥on, a phot oacti vat abl e organi ¢ conpound
is covalently linked to an Ig to form an

[0038]MunoSapdrifaticdly Sshthess e tFol@diions SUuch i nunoconj ugat e
is 20 formed by adm xi ng the photoactivatable organic
xture to

onpou and nd subjectin the
[003sgh ot oac &ary g% 6??81’??%%@ Ry g‘@iniu(} ‘?b ipHUAYP e pffipity for
certainl pﬂ’lktohdtﬁ/a@hle tammahb gdredarion nerigREI Suck @Hfﬂﬂjd Pétmiit® clob@apgpsbach

hotoa t| bl e organic ¢ the present
and ol B BaHEC B Do e b Mifae RN AR o ip B rogarbon
moietyi (AsiMIg wafch iimiutryfatititatds pRotbPtic Hﬁﬁ\g‘égén ofttfﬂ@lt g to an ?1 ganic
und does not contain an

of oact i v | ani ¢ conp
m°‘e§§“r‘ ﬁf&““%ﬂﬁﬂwo\?"tgvgm‘m%@ b@ Hi, to oy Ragticaitn orrsitéuch
bel1e‘@irth}dﬁfﬂlermt)’act16H BtR&dn thé AHI\/ﬁarﬂlaﬁfaﬁTn%Ptslt@M {hBird ¥ p?dbtaﬁly‘aﬂe to
unnecessari | i cate synthesis

van d%@aﬂﬁ SCtr%eéégB’%%lafﬂP élpeleg&tﬁﬁaetl%ﬁﬁmlhmommt @selamm% and
sgwkﬁ F b532R06loBhE8Afs. - 9 [0041] In a preferred aspect of

e Invention, in addition to an AHM a photoactlvable
r gani ound copprises a. peptide havi
I b Al

[00403 el f - bi senfYBHIoReR PhofRaptivafablepraanis Wﬁ’ﬁt‘nd is senleatly

linke @RZMITRY for R RRMARSERju {@u]fb@-ﬁﬁt‘i%@ )C §ﬁbhtlﬂl%{u%9cyonjd£9@r1§
its properties to a subsequent| for med

formqdpidpeeng thg abeoacsyatle %nsﬁlyc Coanm%@ anscle andispleaing s ¢
admi QRO PitHode@VMioh Sb¥GkicAs effective to covalently link the photoactivatable

organic compound to the Ig. A photoactivatable 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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5 peptide contains fromabout 5 to about 30 am no acid
residues. [0042] In a further preferred aspect of the
wo moentidzen, a peptide contains an autophilic POT/0S2006/016844

aci d sequence selected fromthe foll owi ng group:

[ 0043] NH ASRNKANDYTTDYSASVKGRFI VSR- COOH ( SEQ | D NO.

1), [0044] NH SKAVSRFNAKEE RYSETNVDTYAS- COOH (SEQ I D

NO. 4), 10 [0045] NH GAAVAYI SSGGSSI NYA- COOH (SEQ I D
[004NO.  5) In @ pebfdrRA46dectNHISAANO S HARBINYAR LOBH a(phbQadtPable

NO. 6). [0047 Alteng i vel a peptide contains a
organ s eHad BEREHSFSE PRRYIARAVH S eqmenbine Buclatgdadiuvent,
and/drle@Vnidnie pfapkltieyMSneh SpadRsan xS limpart its properties to a subsequent]

NH?%EEGARQ%LPVLLAAQ%?COOH (SE%%IEPNEI %)? and 15 ety
formedyeyyaynorpp yeeesEBig A bl girh Wlasty eftie peprdEepmipyurghcomyrising a
peptiOHinHorMNue 9 ¥Rdreat I0anlihdchfretiQuad. Peptide in a

phot oacti vat abl e organi c conpound is preferably

ocat ed at G or term.nus of . the peptide so as not,
[0043%10 i nt ?f‘é‘fralewrf e @SP&%?F E’Eé‘“’%‘i‘%‘p%P Rtidg coptaipgRa a“"opglhc
aminp @8t sétfrende@BNEBd BB e follbi@indEugan be present in an

aromatic side chain of an amno acid, such as

00475851 NEAsE RO FpoRsRs R SRR AN

be a pol ycl onal antibody, nonoclonal antibody, Fab
[0044]r agme MNH-SEA VSRIN AKGIRYSFETRMDT Y ASCOQe (BH@ID KO. 4),
preferred that nmutual attraction and coval ent |inkage
et weeRt | qﬁﬁg L t ANty site
[004ﬁocat e?]LI Ili Eﬁ\édl ‘v%gﬁdsa enggﬁﬁogf(sggéﬁiﬁ%%’o%ﬂobul in.
For autophilic peptides, this can ensure cl ose

[004&ppr oadHH-E¥ed Yy SSRY ARt P@BH(PBR BN t wo

adj acent 1g nolecules on a cell surface. 25 Such

[oo4goupl i D’Qteﬁfati{/eg%"ﬁq:leﬁﬁ'dé' Bftamd B mehibrdndlpBnetfadfd drhihdh&d sequence
crosslinking of cellular receptors and pronote

seleced fffogriap falloatingsyrgial i ng. Similarly, for
menbr ane- penetrati ng peptides, |location of the WO

[00481) 1) 6/NH 8FHG 20T US2A1AABEWBGGU4SER 10 Neeph, iade

adj acent a cellular receptor for the peptide can

o0sdler ) pthYEGEERRY R e8P AOHTRER B ARG v can be
denonstrated, as shown hereinafter, by conpetitive

[0050i ndi ngAmA HN @valanthniatked toragpptidecin a photbativhteblabmanic compound
af f.i rac

is pre %éﬁl? goc te {] %I {'% rif -fe{@{r]lg? Iol%hgi;)eppght? %yassi&tof t'g grlltgﬁgrf HVétEliﬂ’(l:eedeSired
propdrtigoTaigd peptidd. Tonweniehtly, dlei AMafan pé pitesem€ inl anak @Mt side chain of
or gani.c conmpounds can be .covalently linked to the 1g.
an arp A fhaHEl TS PEARY™E BT oY RGIFANGan be
enpl oyed with
[0051] As referred to herein, an “immunoglobulin” can be a polyclonal antibody,

monoclonal antibody, Fab fragment, or F(ab”), fragment. It is generally preferred that mutual
attraction and covalent linkage between the Ig and AHM occurs at an affinity site located in a
variable domain of the immunoglobulin. For autophilic peptides, this can ensure close
approach and 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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the present invention, such as those having specific

binding affinity for a cancer-related antigen, a
weampasrIenzyne, ox-LDL, or cellul ar receptor.pf)0850D6/016844

An aronmatic hydrocarbon noiety (AHM of the present

i nvention conprises at 10 |east one aryl, polynuclear

aryl, heterocycle, or polygnucl ear heterocycl e group.

Representative of these different chem cal classes

peptidb Sdjhdast 4 éélllll@i/\lfe@ébtérlf&cthé ﬁé’fﬂhe %Q‘é@l&ate@traﬁiport o@@ﬁ‘z ene;
pol ynucl ear ary | ene, ant hracene

immpnsPR ek iskoehe prdl Brnéwca{ffénty beiyjepbitie 12 prgk AHM can be

dem&rﬂ{r%@ch &g ?now%ﬂe%&lﬁgp bP ¥R Rifve ﬂlh‘dllﬁggllitﬁ an Qﬁéfdaﬁlé RBort@nd
azol e, ynUC ear heterocyc - benzof ur an,

molegele plgp heying ﬁ@lﬁa@hfh@é& binding i &1 praghicaoive iea makiplicity of
afﬁnit? Qo n‘E%Cfl 1&%1uné‘£l@b@ o&'ﬁhfa‘llﬁ/ of %h(‘)t@mcrtﬁblg B&ﬁﬁ@gomﬂ_&fﬁgs can be

ment s hot oacti vat abl'e or gani c
covatentp bulfed to mﬁ@rftg@gorallb@py ty@e OEmvnwr@ﬁtowhrb@n heamplyyechwith

the ﬁg%%t ﬁl‘é\légté%{:'%ﬂcfg?g ’él*age @Rf?l%?/gémﬁcrbu?cﬁn 2 0 e@? h gancérgh%lagelde

t ophan tyrosine
antiges,bsspaternepmbenzldie oy céllubt redepier. (i mi dazol e), and
phenyl al ani ne (benzene). Representative AHVs are

[0052 l USt ﬂLfr&nh‘& lﬁ%mcgrbgm mo[egp@\:ﬁMﬂﬁﬁe ﬁ@fkﬁl?ﬂ%tﬂ)ﬁ gomrﬁrlses at

e Inverntion is a pharnaceutlca oSl t
leasttohaax yiz Dolyowrbear svb hatepsiyadionae polpyicteat hleyer@ﬂfwb@mupememwe

of thg% ggfgetr%xﬁ %B%Eal%fé@s%g a%rﬁtlé t%%i%ng ﬁﬁllcﬁ‘ona E@[&%Eﬁ%gpl b&él‘:llley

["é carrier. resentative o arriers
polymrc@asalyl ﬂelplstbh ama, @mthraeeng; and plentdihes e Heteeocsole upyonle, furan,

thlopil}gOS@]r gé%{o ngﬁhﬁma%g 480 da%)l&hg%il}%ugggrtﬂey ocycle —

S 1nser 0 severa
benzafmtranbaxmdeﬁ ﬁhmnyplelheaie dndtle, qyllnalﬁredaralmsqumdhﬁs andlgeiosetric

somgis gt s e S ien b el colPou

compws@i @ﬁépltlde cé),laredtly}gorslbdi ® anoﬁrHMth iA(HMeﬁl lﬁaciaps&g‘np ah ammo acid
1996) that. a dif. t

residgp ot aeiG s aB PoRET Qa0 B St el ubB Rl gt bt

(imidd¥oley) efidpheaalahing (eazeheRaREpre@ntatich AHMS atdnilibetagtide Yable C.
conpounds, such as tryptophan (Mles, et al. 1985).

d. nﬁgdine t of the resent ..
10055 R ane D6 oBHaTGhT iGN RO TR B b e §19ER Efpposivon
compmsyspa plli}iﬂlaﬁlco(t@g'ﬁaﬂy effmvermhamu b ihgant 3@36&81115!306521 weba at a
tr han af ite on .the.a
phr 115 2eceP e et s GBS ST St % saKiesplepn o
ojsﬁMQnmgﬁnﬁ@ﬁ Nbletles. Benzene Napht hal ene Ant hracene
Pyrrole \ \ N
[0054] In a preferred embodiment, a photoreactive biotinylated tryptophan is inserted
into several antibodies to yield biotinylated antibodies. This biotinylation reaction is not
inhibited by the presence of ATP, which is a ligand for the conserved nucleotide binding site
on antibodies (Rajagopalan, et al., 1996), and suggests that a different affinity site is involved.
Moreover, it has been reported that UV energy can induce reactive radicals in heterocyclic
compounds, such as tryptophan (Miles, et al. 1985). Thus, in a preferred embodiment of the

present invention, UV light is used to covalently attach tryptophan-containing molecules to

antibodies at a tryptophan affinity site on the antibodies.



H Phenanthrene | \ \ \ Furan Acridine \ \ \ Thi ophene

S Pyrazole Oxazole N N H Thiazole --N Pyridine oN -
w@2dosnidagol e ~N Benzofuran / H Thi onapht hene /p€)us2006/016844

oline N Indole Isoquinoline\ I N\ I ~N H5 [0055]

Wth the discovery of an affinity of antibodies for

AHVB, such as tryptophan;ila sinple, gentle and rapid

method is available to conjugate organic nolecules to

Tabl@{! A%‘ijdn@ﬁydx%calﬂii@%ﬁ ¢@d application is the use of
nmul ti pIe brrot i i ny ate AVHs to affl nlty bi oti nyl ate

HalaVal

B Zgﬁ;l bodies— WO 20067/ 119291 PC 06 0168"4
o d|t|onf AHM cont ai ni ng repﬁmﬁes
bi ol ogi cé cheni cal propert|ies can be ant |y
affinity 0Ss-linked to antibodies to [cr&ate
Anthsgper - a i Q056] Al t enpairblée net of
synt hes conj ugatles enpl oy| gcheny cal or
genetic echni queg to couplie eptide to
an antip nst ance, a peptide 01n g be
attache means to |an i munogl obulin (whol e
polycl o anti body, or firagnent
Phengifbiienc f ¥d[at e sit&umh the [F&g parti on or
to an a dryl group of an [aati bwpdy.
Additio gé can be coupled t0(gn
rody” dotrat—st S u‘y’
AcrlCﬁHlfl]oto cr azi do- tr?ﬁf@ﬁﬁ n o/ az\ do- puri ne
to the | he | atter approachi_t pepti de
i s belileved G preferentlally tqg the anti body
P z’o‘l’é”y ctivationof —the = froup—atga
yratryptop %TH§@ purine affinity|s ﬁﬁﬁ&@ a fuNther
appr oach hi meric anti body|can be expte §¥d, usi ng
genetic |pulat|on techni ques, as a (@)
Thiazole [—N Pyridine AN
) |
S N/
Imidazole N Benzofuran
- o0
N o
H
Thionaphthene \ Quinoline N
S N/
Indole \ Isoquinoline AN
N N
H
[0055] With the discovery of an affinity of antibodies for 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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fusion protein of an autophilic peptide and a whol e

i mmunogl obulin, or fragnent thereof. See, e.g., US
w@2adoeni2No. 6, 238, 667, PCT Publ. WD 9914244, WE&/US2006/016844

Patent RE 38,008, U. S. Patent No. 5,635,180, and U.S.

Patent No. 5,106,951, the disclosures of which are

i ncorporated herein 15 bp-reference. [0057]

Aut ophilic anti bodies of the present invention

rlse tlbod copj ugated wi th.one
AR T SR Forf R b Eliner L b R R e B0
convbsibntByaEtinityhabssainkedau anioidles & aedtd Hipeyar@ibodibie | nvent i on
can conprise virtually any imunoglobulin. In sonme

0SB T DB SO A RGBS TSR,
genehae@twﬁﬂ@teﬁhrﬁd‘tﬁﬂ opeutle a peftide et ancamtibéuy. HorsgagRe, A peptide can

[ der tar et .anti S ..C
be g Fhmieal mT TR DR A g ES AR gis Prgnoclonal
antiboy @ptiagifent Itrrer@@eac b EarbotsiacbiBenths Fc pbioh Or toGA mﬁm{wcm
nocl onal an ody

of the an conpri se
Sulﬂ@ﬁ%gw g afm"ﬂb%dsyhﬁﬁ‘ﬁﬁona@? caéfreptl<§ee¢@a f GPuplediipan antibo
Varlamﬂibﬁiaﬁfwuctafbtk b Qﬁbtoﬂo@mmg ah aiid@ﬂ?ptﬁiﬁfah Bﬁztizﬁicpﬁlrine to the
ant i odi es such as ri

antlb()%f %ﬁ hlgﬁz?tfej agp)rgacbﬁcﬁecwpggwag elegmed togtarpraigrentiglly to the antibody

by pliBbdcaaRh o2e RfiBo gmallmglt AWtpepBarPor! mm@m&ﬁte ffpé*ﬁ?cher
nonocl onal anti bo whi ch is specific for

appreghya shéRers- agbedy) %b%msedt BNz asnetls advlatiop ﬂgojmlﬂmsm a
fusm%lp?&elﬁ 'of'&’@m%@w%ptﬁlel R b@l@bétlﬁﬁruno Q@Jdlm Q¥raphie fhereof. See,

bi nds unanéa I'i osi tes, trastuzunmb

o2, Dk PoEpt T G5 L ORRIECH TBhQLOORATAAGH.5i FRHERD JH6, V. Paten
No. pgﬁ)dﬁ&)egldqy sbp£aeNoCe1 62951 aML hiGBRPRSE \Aﬂ[&'a@qg&cﬁ‘éorated herein

recogni ze the caspase proteins involve
by refseipPeosi s, humani zed TEPC- 15 anti bodi es which 30 are
capable of binding oxidized | ow density |i poproteins

FJO iCANbRAE\GE tHe pk’@grﬁKlﬁ/e%onwg)@&g@joﬂq%ggega:l‘xtlbodles
/USZOO 016844 -13 oxidized LDL by macrophages,

conmderwﬁiwe V1 Bofeciepfidep BavirgsintAuiaphdin secverricels istislieted bl tshat e
automg,sa%%dwﬂﬂ@hvaﬂ& ém%ga&ew %‘1& afy e gmm cf spie

recogni ze th uman | i oSl on nelanoma ce
embagliméris élw, anfibgba]bintirto Mgcszlm ipatedaintaidirsasg oo flisorder, phers éinding

of théé 12 q%ieg%%sga.r}hé‘r%@augﬁ%@ Lé]e h@ﬁ%eﬁ?&ﬁ@%rﬁércﬂ eﬁax@g‘t%ﬁ ge%g gan include

i C pep can' al s0°¢o
cell-@lpﬁatmnzigdiSpiepMdidgtrwqm@mlme@ receptoirs Hn Wlﬁcmihodments, the Ig

com;f(ﬁg#%gg}%sag dleg gane&%?gee %e hn%ggélg)l}?ﬁ]g t]bo§y %I?] gﬂbhi@f? bltngg Rfnan

i nkers 0 enhance
B-cell r@stots thk hogodatal artibydyo$ 1 Ginvhittolihdssmurire B-ed| idcepsors, ati-

B AR L
pre-Bamidugtie® Bmpastdy@nhdus€ monoclonal antibody IF5 which is specific for CD-20
on human B-cell lymphomas, tositumab (Bexxar®) which also binds CD20 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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10 conjugate of the invention in which a tenplate
pepti de has been nodified to enhance the crosslinking
w@eodoenidzed of the autophilic antibodi es as deseci/osmos/016844
above. In one enbodi nent of the invention, such
functionally enhanced pepti des are determ ned by
producing a series of synthetic peptides with
substitutions at each am no acid position within the
tenpl ate sequence and then testing this |ibrary of

oxidiR&PLHH %? nTanopﬁ‘é%eQ mmnlciﬁﬁedbﬂ'l@%lﬂf_?{ﬁ@ bodi@Ve a*ﬂhlglﬁi'le@gulﬁé?l gifte

ori gi de sequence ose peptides wt

phoselagBR116r arimwged 24 ebashasgiial eai e drechuzmes Ci¥fegsnglioside

on mERRHYMELHQs] Munogl obul ins and the resul tant
conjugates are tested for potency, specificity, and

the unwanted ability to induce aggregation. In one
[005&]peci f i4n e yhHe PHOSCT RERERS cag gefaisire @ny utophilic

peptiaé 5&15@(%&1‘1@ ARPhilit BebtRIe BRI SRIhELS ptidarsequences

enhanced function. [0060] |n another embodi ment of the
which mag il sequaces Bpvingenhaicag fpstixmstivasuchas @Oﬁéb@tua@r@s lipkers

' to enfifHle Qf‘sgl%{/‘ Q@J‘&@Q lpﬂ%mg@&t‘fﬁg%'f ngub%Qi@P NS F@ﬂh@sr thét%nﬁgncé Bubility

sequen such as descr Pat ent
OmeH$6@S%BRH¢$ssued to Bl al ock et al ), which |s
i ncorporated herein by reference. The self-binding

[005P0t ent ik p?éa@l{t Q{veﬁt@dneaoa&inerate% r&tﬂ?ﬁ@’f bl%@u&ﬁ"@arﬁiu%hhﬁ
enhanced by humani zi ng a sel f- binding

conjugats pd thednapy gviishoniemelatemngntids héhbwalr%odlf%&ﬁa pRhenesghey

crossRBRhE H6te HBAVERE SutopHIVIMES QRS HE@cﬁbé&igale? Ié&ﬁ%%%&lﬁeﬂf of
expression or functionality in humans. Exanples and

the inventise suchfunstiprably 2nirrgeqsiaispiides sregistripingd by prodiminga $§€é$10f
I
s BECh ) G50 LR Py Bl Rl A0t cence

and thed tdstmgihis iBQyy; ofipeptisles for awtbphilicllgading efer bindigh tovthe orginal
peptlgosequ%gg %qo%ﬁéﬁtlé‘és 2@%‘ le’upgﬁg éﬁd H%i&ﬁ{}ll? l%[el 18%286&%8%62%8 8%\2)

conj l@ﬁﬁﬁﬂﬂl@ﬁ@fbg@@ﬂﬁdﬂ%@ﬂﬁﬁ@ﬂlﬁ&ﬁ@m ughtes p@06:tdd fbnpaency, specificity,
and tﬁ?ﬁr{ ﬁﬁ? P (ﬁ.[l%\%u%g%%gtl&uﬁg %g% %peglf R %R}%ocﬂmag {EQ I:Ill 3 §§pt1de

I'nal 'y conprise
sequaice @Dﬂ?ﬁrea radd Ela&ﬁeeﬂ sdqhenceaare sréec@pelrfnﬂ enhanceah fmndmh
S107/ TEPC15 antibody. The T15 peptide conprises the

[006®m no ggi otr?%%%@%ynt ﬁ?ﬁ“ﬁ%ﬁ@}gg@%@ﬁéﬁﬁﬂo%ﬁ %?F?ecptide

can h@mﬂmwwbmsremmommmamybﬁ tla:rwqg:acs, surtiep dmiebﬁtd, in U.S.
Patelﬁg\ﬁ)gﬁ,gg%,gﬂﬁsg gl% alock e g\qﬁvgﬁlc 1osfmt gpg)ﬁ ?dol& r%ﬁ 8;1 Rference. The

self- Hnﬁld]ﬁ@paadlaawdddjrttg{enpﬁmﬂfﬂatpep!tme chio altsdnb)e ahbndad di/ Esmamzmg a self-

bindif Bl SR e i g el AR sypnee
invol@é&s dptiali£ing thd @eqitiiderfort ey(pﬁ:ssﬁc&l @ffuﬁchsnahmmmo@lh@da LExlaﬁhpIeQ and
rodyce the autophilic an d ativel
methgﬁ%odfﬁémla@g @S\Wdﬁgar@rpé%tglf‘f 8% %“odeé"rft? SWH’F% q‘é‘? Tt‘lé"a" °
et al.,01003 Caldas et al., 2003; Leger et al., 1997; Isaacs and Waldmann, 1994; Miles et al.
1989; Veeraraghavan et al., 2004; Dean et al., 2004; Hakenberg et al., 2003; Gonzales et al.,

2004; and H. Schellekens, 2002).
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10 the Fc portion or to an am no or sul fhydryl group

of the immunoglobulin. Also, the autophilic antibody
w@ach®28pnveni ently expressed as a fusion propEi/osmbe/016844

the T15 peptide and whol e inmunogl obulin, or fragnent

thereof. In other specific enbodiments, an autophilic

pepti de can conprise they4scranbled T15 sequence

(T15-scr2), which conprises the am no acid sequence

[006;]:&)? IKQ Sggae %gd%gfpﬁ ’\NDTgﬁA‘ f%h%p q(%gﬁ@ comprises the? T15 pept1de
whidNHr@%Wnﬁﬁ&ﬁng%m 4ndER 3| 0D tNGhurbe, gebriigneRBéded ©

C t he sequence
10 R AR P el | el Sarroy S A5 RE7oid IUengi any
Asmmrﬁmmmmesw@(@mmmma) B IOV GRaQPC YT 4., 9988). Its
Pance t Flnqug g t her.apeutijc g@fectlveness of
autogfiLs BBeRTEdes PRsgDy T Re eiegarineAendsRt BateBp Hagsing atachment
of thP 996tld9 € hOncindMRAMIRIdics cﬁ’ﬂﬁﬂp@@ gNtoElﬁl"c Ad¥nAdrbaséPavidity properties
philic and increased avid properties to the

to tha ﬁl@tibaélaiy(liaveﬂ Zngl Ad)-Hhe Edh p@?rtlde %btze) phoforcrossideslfte an
aronefﬂ@ aeti-bBMoR mdifte oamclekaeaia/afﬁﬁq@ sl@te oathta HRRRhILS YR 'Eosbreﬁluce the

an orthol ogous anti body, acquires increased
autopfilioitibady; Adempiivela greaid pémtfct@@tm %ﬁ@@bnlwdé@] 2 eayhghygetessite of

the Ftc%o?cn)n ot APRiihd & sgﬁﬁ’}tdrg%h oup¢ meQﬁnﬁlﬂggl&ﬂﬂB dAf% N él}&ﬁahlhc

sequence. Met hods umani zing antib ave
antibigdi pandreepisuisnily eppsespadpe d fusBweproteingf the(T' 18 pepixteand wiiole

B o BT R R MSPRANT s ool at o Blce con
Comﬁlst@@ B biaddl 1 55¢ B8R B 25-§drd)s whith tompiresthe emirml ac)d sequence
enc
N RPN KRBT A A LBOb B B RO RE e il s
comlbnrb\vr@The squage Nal- @AAWSB@@SSMA@OOM (SEQ@IMRIO. 5), the peptide
ctive .or unctlon '
R BB ol e e bR RERY A s a5 Rbrgspaap vo.
6), akdanyena@tifdacond theuchnieptires which pplitgat er @hnneangsindigg anl
I b t hat 30 a T15 autophilic peptide and an
ﬂw”ﬁﬁ§w§%%§Pgwgstﬁﬁ§ @ation peptide (Y. Zhao et a
2003; Y. WD 2006/119291 PCTI US2006/ 016844 -15 Li n et
[0062] ., 1996 kttadhmeat dpeopliilic peptidoth ameoriomeriantib8y can impart

o SRR S BB IR AN RS 0 s .
speciitleatbdimphts, théentibbdacislbe @altlmé)lﬁz@iamsimiﬁ)f(aﬁﬁrtb@o@ﬁ)w antibody,
i e 2 RSB S B B LB P
autotERd pePeidd) Eihiag 6fc mtaeﬁlhg the T § yeqliénct. hﬂetﬁod:swmuhﬁahﬁng and
antitp i M8 P oo RBITF he &-a Fa B, 6 Bro s do

Pede@s@ﬂ 'étedl ), Q88 Batdn®No! 54080531 MR tRFBIY U IMPeRnI NS, 6,180,370 and
dy regi on tar efs a primarily |ntraceIIuIar

5 69% a%@ssg@ste&ua%ed ah}nwbga dre lg%wrfaf%d kezein by ectfgprey oni ¢
antigen (CEA).
[0063] Autophilic antibody conjugates of the present invention can also comprise one

or more other 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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See, e.g., U S Patent No. 6,238,667, which is
i ncorporated herein by reference. The autophilic
w@onpagade, upon adm nistration, targets CEA- bpar/usmne/016844
colon carcinoma cells, is internalized by 10
transl ocati on of the antibody nedi ated by the MIS
peptide, and is enabled tl6-bind to the nore prevalent
intracel lul ar form of CEA Crosslinking of CEA
. ti Y% t herapeuti.c, i SO .
Lin egglc h@gg i%&ﬂémﬁc%@e r et ai 34 ﬁntr%mgoc% On P& gflg 24 haavﬁ?he amino
acid spqnerde KIGHGAA Wbl EldLA ARG i(SI0Q YD & 23.ain adethénve@iibodinkng Hies

trans O%tho%gb%htlt i calgii 8@ § %D(%e szhegsl\'}lﬁgo c%ptidls\,%o%%g%it | glgglél?rr?%t%gi sequence
M(%S'AAVIIEPSVMASBG (QSEQ ﬁaN@ 178 rfgtehrlaqﬁpmeq)rm%es ramroﬁﬂhlalw td%he
n aejlivyere

sefu
coni R LEERT S RFy e 8y S SR ooty el et o
can th'getefoﬁ‘ bmml@ uaqcargailmﬂir regiég-inhuhoth@f@ @l WwheneS RBEHGAY kdfion targets
l¥ ) orl%%f and accessipble in the bl ood

a pmgﬁrgy |u§; ff,.} ¥ glagrsasscﬁl angigens a8 gargilo §1@@@/ﬁalg,a9tlgen (CEA).
See, B U, iP¥®@ntNo. 6IZI8L667 WIh&Jh iPRPéheiaRd hBrelndecRRALL. qgc?autophﬂw

capabl e qf . bindin ptors and peptide m netics,
con G BaHIo8 AGRinHAT Gri GO T TSEMAT lo1 BmaGp by
transRtatioR@f BRMBtilRAY h@@ﬁtedtb@rtlgﬂtll?g BptideN@d ihaBied PRSINd to the more

z@ntl n conblnln [ 0064 Autophlllc ant i bodi es
prev r%f@%ﬁ“él&?f Wﬂfﬂr?f §F°Sﬁlﬁﬂ<@gaf fEA antihedyi withaforpesancel@s

theraﬁ@l‘ﬁc Hotpe BRLWS EfWan frR rretﬁuﬁ&gi%ta' o2 ldn@&r tﬁ'&el.lnllﬁgdﬁfed labeled

ens. Such antigens could include tuno
antlbadsy icat delivara highan sadinaativg doss togheonmiondn addmonemhme@peutlc

1sotoﬁe@ agteoRRich k&ea@@ﬁét?ﬁgﬁd&%@h ;?at]{j %ﬂ{'aﬁdiéren rg> tﬁélﬁls
chis conjuga ed a se d a

consmwgi pepil iferahesany, %ﬁnswh@edehgfé@ﬂ m6a®BUH@rlhm ql«zser proximity to the

nucleh2e6 3 Rhd Al cgalta PEBIR] 081 RUL P AL *g“ o of

VI ruses e anti erna the
accesiip ip é}ﬁth Qi@ an@\bmpd:amsme Otbei cmtegexdestcxﬁ sénomdhry, bloactlve or

functL/ﬁ%l }P%gtt? ?lrde %ﬂ’tﬁ%sa:{?ig%g S%frbs du( rengtgg, %rgit p@g{ﬁ]%%e 18§

Capahl@oﬁﬂimdin@mtaahﬂﬁmbtme aatigeinoo dpl&@e bhthe seaniecmsigen, targeted by the
mnm%g& en lHB% 10065] The invention also relates to
P GSit7ons %8 rising a super-antibody of the 30

i nvention and a pharmaceutically acceptable carrier.
[006400on| ugatworilicoptipddies canUgdwdm&sorream ntnlrm@théfmmctlonal peptldes

4 N- COV

mey e R R R e s IR BT I et
associtediagtigans )md vitdb pmtedrs, Fpr e ler am eﬁmmlmtcl aﬂﬁlbcﬂd@/ sﬁécﬁlfﬁf fBr vifal

oo 580 PSR R S0 M S e G b o

bind womtcaeeihﬂza‘tvuralrprota&s wel pre@st prddhﬁtﬁbﬁ@ihﬁrdsék The antlbody can be
effects.

mternélﬁ%eﬁr’gflugt i h%ﬁﬁs&?gn{%md{:ﬂ%ﬁ :b?] aptg %ﬁf tg S)I?ﬂdl 1pt&ace11ular vlral proteins

(Zhacamt, |ebadgzoqa¢ awa@eotmrﬁmgaﬁaege@lﬂeshh@y 1§08 ohRBated & the

t.o redyce th
autole?lc antlbodles to increase lil nctlonallty

[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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di meri zi ng potential and naxi m ze nononeric properties

while in solution and before adm nistration. For
we@xaepler it has been found that sol ution di mepcZEs10061016844

can be reduced or mtigated by using a hypertonic

conposition. In sone enbodi nents, salt concentrations

of 0.5Mor nore, low |levgls of SDS or other various

detergents such as those of an anionic nature 10 (see

orate

non R B PR eGPt b sh BERHRER: R Teenco).
HoanHrJ ﬂlada!tuiecfoxﬁi@@bﬁé aﬁcﬁmbﬂs ®r msnmheemmh@ar@l@bdl&s méyOlead to

np et h th e. of | anhydri de (see
it G e NS 5108 a5 g PodHGT fd R ol a5
drawhbedl@iimadayiniksedtRhOREie) maf RAd esidéSe™ctt. As @Q{P%ﬂnﬁés@aons contegmng
reventi on an

ons 006 Di sease Detectjon
autog R R B OO HEAS b BteTh SRHBNEIHE RYSHEBHS
dlmeﬁ?@iﬂi@p@!&m Y1 ahd Pﬁ@iﬂr@;{é,mcﬁlﬁfneﬁé ﬁﬂbpé}ﬁéé wiRdh 84166bn Ak bhfoR
e devel opnent of, or

admléﬁﬁ‘ ﬁgrﬂxalaple plgﬁ%%g@afggncgtpgtsglutlp%dlg]egléatlon can be reduced or

 mitiga@atbe Pk BdperithiceBmBEERIAY $n %lmod%fsb%%ogéenﬁﬁﬁons of

| nvention or a COHpOSItIOﬂ conpri si ng
0.5Msergaqre-davileystaypt SPR oppleraiiews %@mentsancwttbfph pf greanionic nature

(see OXPHERNE. 8f1 51,066, WhYEBNE inO8kpordfed ﬂere&%@iﬁfe%eﬁ Mbr modlﬁcatlons of
cont ai ni ng an autophlllc conjugate o vent

the aptébogy e drcraass itsdsaetseiaic pais}. dertexample m@@hatmwam@swmw anhydride

(see UIRE PABLINRDFi305 6?& Rhich Qs @(gr &I;lteﬁ ﬁl:lje@ bgr}gfer%%@,rl:%ﬁ be used to
apopt osi s, conpl énent tlon fector

formylatelcompasitiensd ki | | i ng of targets or prevent target
antigens or cells from stinulating the devel opnent

10066X . O HibabdW0kteBRNAREfon AadhSFASR State. In a

further enbodinent, alTowng time for the autophilic
conjugate to bind to target cells and enhance
[006Fh0pt o<t @ethed AltbARsHIE apm%afv# gamplement dixations effsctonseli-aredigted

k111m|§|o|f kdré@s of prbAndRE fhe dVel HRRUEN orleRh SR mdR o?@tdﬁsggs@%ta%r is also
I's from furt her enhanci ng a di sease state, and

Conteelrpéat%%mempé% aAFAsH At OfnOTiBe invprsien eda Foropasiiion mmpnsmg
the s&ﬂeﬁ-ﬁﬁ’tﬁ)%dy aAnHRe @fﬁgocﬁﬂ%ﬁt %%%hilﬂc'c?m@%% bdRe E\O«%dtlj‘agd&f atan

be adm ni stered For exanp e aut op
compesitipu geitieinias Ar ayterhilic ceaivesieef the inventiphisiadivineed e, subject.

OnceXdftiiét e&,qﬁ‘e ar%fﬂ[)(lh HH to%arﬁ&%gl?s&ﬁl? gﬂ%g%%; hto-sq‘ oRﬁ) (f'i‘rleg?

ant| ody can m ni ste
fixatipn,redisctoncediméediaset! lgling ofifarggtst @dnrwenﬁaltghtean’d‘g&s secgiB fioem
I enhancenent . of opt osi s
simiftos 008 R0 Dok A LRSASEIRE 1012020
embadengit, alﬂlewh’@tm# thd %Qﬂhl R@bﬁlﬁl@é’t@@ﬁlﬁlﬁd%thﬂget eellg and enhance

T el e o T
antigers ocde&tsrf'rdneﬁutﬁbxmnhanc[n@@ﬁi&]eadema&n aidhfer thaapephili®fonjupete to be
cleare(f] WS nm?nna’l tlgsucrarse a second0 afntl tau opmlfc%tef)tln P k? ty%% ge a%fministered.
For example, if an autophilic conjugate contains a non-native autophilic peptide, 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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targeted cells of a patient conprises adm nistering a
first autophilic antibody-peptide 5 conjugate, or a
w@owpasizdi on cont ai ni ng an autophilic anti bodypEppsicd€o1csss
conjugate, and a second antibody, or conposition
cont ai ni ng the second anti body, which recogni zes the
autophilic peptide domaiin-of the conjugate. In this
enbodi nent , the anti body- peptide conj ugate recognizes

en a .targe
autof Dbl Ty 3 Rl B topiFe o SRt utophitic
antiboding asglt@ibednbdeend nore avidly to the target than the
correspondi ng anti body | acking 10 the autophilic
ptid el e ..abi
10068 B o1 p R s Y e oo o Bod NP bl
targemdrceﬂn/ca”ra pambre nempmse!s arhmalstenwa ﬁl‘SCaLamhllhmth&lijepddd 0

cony "%ﬁm%u%r atcomr'i’ ogif ‘%“ Con%r%% # ?LS/OI’gW& agii?b@&pe%&omﬂﬁfgg%d # fgond
antibadit, optorhposition opedihiig die stdvad amitiodndiesh re&j‘gnﬁﬁ@iﬂlﬁ@ﬁtbﬁhlhc
' . wi.thin.th | be t ose
peptiy Sotain SE G A g, FibiseriRe BEnd ok FB Rmeptbis chpaee
recogiz2s enhrgigdm o % Wgn?e@h d&;l}e Pwtigee its BorhbdifRfi2ilidn BropEddR e, antibody-
t.he au

c fo i C ti can
pepifeetErRain R VY fhe ol Rrbdre careiPBEage sy lecking
the a&tﬁblﬂn@ Beptide dhAs £ TBis Q;ﬁlk@[}/Ql%& td thk b Bryas droes\nﬁla aﬁt?géﬁ 8t the

rary. cl earance of the target antig
Surfa&&en%nget cefls- Mereover rierevaife gepplili aélth%%Sﬁ%ﬂéﬂto two or more

antigehsS With Bee AdtRBAs G GROUght if YlobAGBxinBda8e }éltoﬁ‘ﬁﬂnﬁed @Qéjto the
degradation wi |l subsequently require synth esi s of new

autophilicasersity ob istasiibpdiererafippRjosisiagnal wishipitist aslicambe triggered. In
thosd 1H§i§&cb9®hé?1fth$ Pé?mﬁ@ §&RAiR Bf b bdnj @%te@és@nt?faﬁ ?Bbe\ﬁ%h}fope a

i nhi bited or g period than usin
secor} Wﬁb%dYbFR?éllﬁlCrf@f tbmfmtm i peptidenean|be gdinidsidred, bindite the orodified

antlb'rgg}g i% a—gl'a\{c%ltye plB S %&Ql%lﬁggﬁng %?%e&% tgﬁ na@ clearance of the

| or other potenti rapeut
targes uttigerdcan esamplhdf thokreget antigemisstrereptoy, qletaraanamﬁ aim tleecdel ]
st SR8 By SR A A s BT ek,
proteirg yneh@ngithai the dlofqgh,‘m fuacton éthe oecgpint witi betrhme stfewivelginhibited
oul.d h ant |

for a%on er. p%(rjigg ﬁwn ﬁgn%el %F SFn%ge brl)eec%irfgégaboﬁﬁ QL smgﬁlpo%gag inhibitor.
Alteragtoelyt the stantl hlﬁlb@dy clmhjehn a:radle}abeld)e other potdnaiiy thbr@peutic

substgfl o3bd: SR Eumiafoch ek ahE B Far fugd dinck s el

peptifl¢ B pre3eitios @aya satall nambel dﬂn@mumc%menﬁs and miay bamktieddyom

enotigSaiy B SRR ORI B R R PG oY et g te

autopﬂﬂﬂlcﬂ)ébﬁ’de&Tﬁl)SWMtib Rkcitib e Hé aeameicepG@Willtiaddtthe fequisite
di sease 30 or condition contenplated for treatnent by

selecityfAOF Besdy” 871 he i nvention can be a mali gnancy, WO
2006/119291 PCTI US2006/ 016844 -18 neopl asm cancer,
[006#t her o€ hities b@ect@lﬂtt@-lmmﬁa Phtsedt @RS suffdkZfiigh Bllsede or
r ot
condlgtjllorsl ?e%gc?nsgle té) antl%ody t%erapy is administered at least one autophilic antibody of 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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degenerative condition, graft or transplantation
rejection, or any other disease or condition
wo empanebve to anti body therapy. [0070] At her oBCl/e5m86/616844

is a major cause of fatal and chronic vascul ar
di seases that 5 include stroke, heart failure and
di sruption of circul ationgin other organs and sites.
There is increasing evidence that atherosclerosis is

neop@asﬁhédﬁﬁérCathe%dc%mm &ft&nﬂhﬁ%&ﬁ@rdeRQﬂQ}iﬂimérP WéeAgSor other neuro-

i ndi cat e t hat d|ze ids, espe0|w
degepHBH{SIROTd P&t 13 n@%@gf@&%@% or e i Cisersaar pangition

respdablve @driBbdyRer@Py. W t hi n oxi datively stressed cells,
are trlggers for many of the events seen in

evel opj sions (Libb t al 2003 Oxi di zed
1007 oo ook elpisTeros 5a st ediie of sl inaEhidsic Bo i setgriiat
includ€ §tedXe Otieart q’aﬁlu%ﬂ@l{ﬂﬁ@}ﬁlﬁﬁ of ¢RKIsk6n inDther Bfgadd and s#EDPhere is
Thus, .ox-LDL and its products,. including but_not

increpsipg %@#@%thﬁfr?éh%%ﬂm%@ds nelEeih bnﬂalalﬂagorsaﬁaeaa& Vet dingings
indic@fe@hdt Bkidi8d 11%195 fe@fé&lenyspﬁo@phomidg Buttalﬂs,% o§9§t§‘51¥ geﬁéﬂatea Qking

its conponen |'s respond. The classical 11
LDLWtsﬂ@f%@r. vgl‘f%%léwel.‘/ﬁ@wctrﬁeﬂlaﬁf?atflggfﬁs foy petnes ge\seﬁwm in
devep)%xdg%smrlleLlEEBn?' @?ﬁlegomﬁr bxﬁfze@l RosPIpRESNSTL- L@LQ@J RS for

in "atheroscl'erosis. e aspect of
scav?ngélsr@mptqrﬁ%mcrr@m1aaq=8r£§10tl 0 b‘i (ﬁé R1.,t29@0) lﬂuSa@thbrayd its products,
includ I'F)W?ﬁ{ot llmtltg oecﬁé/ %{131%@1 ﬁ%sﬂhldflﬁglti?g éﬂx?% ls Eﬂﬁﬁdtﬂ? flclbrs to

lents estero
Whlcg tleef aéﬁer)e\dalbqw@tg |0ﬁ@mnenta:eH@@§}@n¢ 1Ehegtassipad (led| hypothesis and the

v TR o 10 L0 L0 bOOOML B B8 g
mhmaﬂﬂmbﬂdles may require extensive re-shaping of the
anti body nol ecul e, which can result in |oss or

[oo7iducti e fke49r ﬁ@g%&&ﬁ%@ﬂﬁﬁ' §rhSotoYocRRL iRfd iRk g%/ _Ipfgﬂ%vay,

conj ugat 1 ng an aut Ic peptide to a humani ze
therehp hizlbjog furthert pdagyg ﬁ@mbtlQralm@emqntsgN¢lolv1glm9d1¢®t9rqi and ligid levels. In a

preferrrrlgg tregl%ﬁﬂmeﬁthz?ﬁqg Qlé B%ﬁtkﬂo'a 151'”?1{11%51%2&{’ nlﬁﬁ'g rr{r:%)lhpie%%c antibody to

phages’ an PBItINg chronic i
treat g0k dis@seswn himais Hdwrosadasons ren-himah amEndize cha¥ keqbire

evte Bk s oS By SR LTS TRt 5

aut oa respon sane ant
antibody shemﬁmtysdmlchfﬁmtyl Bymorgugaongmmntmdm p&ﬂmdcl td aalimanizad T15

R R e

by madﬁplimg&t aendnmgbltlﬁ)g thenipaflaamatien z&m@ﬁtecamﬂth dibetyscleaosisng
speci fi.c bindi n Jor oxidi

o S SR S Bl R s e B b By response

to thé SHAQS an@ipdni, RARY nia§ be ABMhRh&LiR IR udt-comnmflosBeEhliiRtlubNe t O

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

[007%\{|te Leg¥410ép ggfyéﬁggr%gaq &g)]d éﬁ Igrg{/%}l Ing AL tre:%mg atﬁerosc?eroms ina
pﬂwhﬁﬁhﬁﬁ@@ﬂﬁﬂ@ﬁﬂﬁu@p&dm&mﬁaﬁhymhlIﬂ&mﬂ%ﬂﬁ@ﬁg@%ﬁﬂhbﬁdmgaﬁmny

for 0&%@%&%3@@%@%@@3&%* ox—]%l?)taYlQ autopthc ploperp ll“ll super—antlbody 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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-19 i nmunoconj ugate can be humani zed, and preferably
contai ns an autophilic peptide sequence, such as SEQ

wo Bobld92d; SEQ ID NO 4, SEQ ID NO 5, and SEQdDUMONG/016844
6. [0073] According to the principles of the present
i nvention, a super-antibody, or a conposition
contai ning a super-anti bady, is preferably
adm ni stered in one or nore dosage 5 anounts

immenvdsitjagiid ednlbyg huglenitddcald dréferablfy cbfuias art fasphilicheptide sequence,

suchi3y SERBRTO O SBa A RhatB Dd by e SEambl e, " 1
autophilic anti body of the invention can be
[0073)dM ni Aebeithg to thepeinciplesrof the plesat mmantioh s sipérsindbddyabd ay

come e fiinise o Piese iRt PRGBSl e R ore done
amoﬁrt’cﬁﬁlbstzmmﬂb 1c(eatlcahtmnnﬂb\z/adhmﬂmd }ﬁﬁkﬁicalﬂél for uhinBRAfie@antibodies.

o b et B B RE b bkt o et s T e

invedtivhrcay BO@disinistafed S O d?vietie Sdke AinBUHtE bty (ﬂd%ﬁtl@l toRbAkss

than,litgq)éclf.?gsl, lllsgg §§ﬁli%;ﬁléz?beqrg%stgg%%%ygoqgéi?g&%,ﬂ%{agngeng;wﬂiBastuzumab (a
hum&0&dSnondbiend asti- H@Rmeu BRboly ifi @ gareacwar adrat br)éasft EQHRr
250 ng to 100 to_a mai ntenance dose of 50 per

cmp e Angboy Ao oBNDE ﬁb%é%@gfmle@rrwgwlafue;wapvqré’p minutes

provide@siodd Bk dearnrbso Apph axeel Béginhin %t& @;Bh;' |10(§3m s administered
anti bodi es, with any adj ustnents Dei ng w t hin

weelgly, for @ &5altfiL P dpses The damwegm@a iyediced] graéwéky fropmbﬁm]ng fot 00
mg t&la H{aﬁfté{aﬁ&%om'lw welk. %’Hﬁi@z{r o?ﬁWePQ&X ok ﬁr{éﬁs to that for

pr esent 1 nvention has a speC| bi ndi n I nit
trastuppmpp canbecompllayed wih agtaphitic Wb@ltyeSd vithiany @rguqtlh@ts bemg well

ocl onal antibody 11Cl7, as
Wlth@ggﬁap %ﬂgﬂ%%%ﬂgﬁe afkbglrtwltgp E!Iglo 6, 716,410 (issued to

turn et al.), the pertinent disclosure of which
[0071115 | ncdp poredered cmbpdimentyy synsr-atibadyol thpnpEsaRbigvetien hagn

specmcmd@r@ QB L DIP EQ&m g%@ gmlmbe@y GSndiEr RE | 5@%} Re®8dy is

present I nventi on, he resul t’ ng superi

the Wp@lpw agfibogy dK &1 e fsbiibed bakt$. B)GEPW Raub, ”élmﬂéﬁ@éswﬁ@ Witztum
et al ﬁ{ @&?Jsgﬁéto?gvg 9‘?50 iglE(;I'F oca Ifltazrgﬂt gl%fe{@fe R?Petn' nqulﬁed
with an h@mdshd eaptits ecpilmg tethe priipieeufionpresentiancritien.ehpleayitn:
b THESE 5573 Bl B8 ARGV B
absetithige peipkide. Afl atieiphidit Anteblogy calriocalhte)tplmmLDh cﬁaﬁbrbsxdyo@@pia@es

25 enpl oyed to cpat, t
wherioof dhs S $F Sobfv S rbR e Satn SRar iR BRel duDh el seporte
moleydt, @naibhédry agtibedy, andithe diigé. oﬁpferdatleelﬁrahlabmﬁlyihc afiibbéy can be

enpl oyed to.dire an anti -
emplSHEREON 19 5 8F SRt e itsre Thefpon prev B GRSH e fsbigiiation of
plaqt&i In )?w&‘r&)tl’(ee B@feétﬁﬁ dubuphilia ahtitvdn cantd dngdyyell tagireNdn anti-plaque

%g red tqQq .as 11&17 bi nds to an epitope of

age“bﬁgLBLhrﬁ Olét“b?ré‘ﬁk% HWuct, MDA-LDL, but not

native
[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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30 LDL. Mbreover, they propose the Fab can inhibit
upt ake of ox-LDL by nacrophages, WO 2006/ 119291
w@PeibAVBR2006/ 016844 - 20 presunmably by bi ndi ng pOT/882006/016844

epi tope on ox-LDL that is recognized by nacrophage

scavenger receptors. The Fab is therefore proposed to

i nhi bit atherogenesis by-20l ocking the inflamuatory

response. These authors also report that anti-ox-LDL

hunman antlbodles express the so-called T15 idiotype
presymahli by fndingto agjepitops 9o @)-LDfrfbatTiy Bepgiiizst py enagrephage scavenger

rece&dﬁg?ﬁkﬁg{fb le gﬁ%«lgil%%e'eﬂ?%%s%ﬁtg ?ﬂhﬁ]ﬂatéeﬁéé‘ﬁgélg t%spb%gé?ﬁng the inflammatory

respnee nesgghijiorsiaiso eperidhat eii-ex-bHLtaan ehigbodiEs Bxpiress dteyspealled
T15 idﬁ)tﬁiét(S’lPar\]‘} Ipi, ‘ét all 2@002 i"lﬁ%ey | SSiﬁigfpr%QSJlge}Baqug%bc&bed ﬁ being

noncoval ent
specifig aﬁcpﬂnhwgvh@mhalmedbwbq:rmn,msl 0878 Beeviawsly, 1hwamscmefed that the

T15 ﬂﬁ&)@p@ 1515?12 n[ﬁmL pé) dc){??/ ds%n%ss%gﬂa{e éls ?b&g{/ﬁ %ﬂr?&g{[{)alrvgr& ,etal,

T15 t's avi can ere
2000). Gy ze}plingdhe gh(@;}ulmgl" 16 I}pap)tlda h@a frmrﬁarmtummy 07 antibody, the self-

binail BoBES ke PRI Pl AT Rt o bind 10

ox-LDL and i nhibit |nf|annat|on initiated by
[007%0 r oplhlge shovtipgthatthe T hcantibedytin élOTOBEaHJ’I tquipadbnt forthe human

antl—ﬂ?fo%%f}llé}ﬁgneaémik&ﬁestI{n%@fh Qiné‘{o 1% l?lﬁf 11#?1 mrqailgn initiated

denonstr at ed ro Ose |0n 6}
by magienhegesythe §ff§@¢Y61féltel Al alnyqum dlll plat/mding and/ &t tg:atn&?atherosclerosm

e r
s deh LA oI LB RS on FHLLR MFReFU Gre GGy Bacarca
Fig. Renfeddfied firodeSteiobirpdVanrdilbease, 3101 &,128L0h as 15 the
presence of atherosclerotic plaques in a patient S
ascul t S nisterin
[0077\] a qpl:le gngetngﬁl\/?ﬂr?“ﬁg %o'c{gsg)nfjglﬁ eg Ig{gt%g@ ?f’ (f ectm én g discase state,' sich as -
the pﬂemcmoﬁ aﬂmromqmdﬂh phgeesan & pgeihfs mscmrrsglstmg Suich infettoy cb@prises

o | )
s O o R e RO R R R s sppcsisc
binding afﬁrﬂmfm Oxldjzelrgki)txaienmyd@npnoaﬂn @R-LDL)t Tigs ip@tun6édnjigate also has
V& ¥§ are then detecte t hereby | ocalizin
ol i ReRich XIS R el RERRE P ERbETen i B alent Svesoutdr shlem
are thE’h;] éétairt;ﬁb tkyererkl)ﬁ Oochilveng due blri”so@lmgliﬁaitﬁerb?ﬁ]oﬁ@%thplaqges Preferably,
or 0 r..expresses the i di otype
the i R RO D Ry r R L iR LB et sebiidigiype More
pr efelablltyplfhb ithinGndeemt gaﬂ@b&aﬁb\/dnﬁltoﬁml1é\foé;ftﬁgﬁ£\tllhg)z{}neﬂor€1%ﬁfbned amino
d ci d sequence. [0078] A nethod of detecting cel
acl sﬁﬂﬁ@?@oing apopt osi s, which may be indicative of a
di sease state, is also contenplated. For exanple, when

[0078n ant Ageshal df@lélﬁftfﬂgmalﬂﬂunﬂérgamg @pdptadls, SHich a&§ bk tndicative of a
sent ed phosphoryl chol 1 ne or

ane
d‘seasﬁﬁgarerfa?ﬁﬁocfwf&éf’rﬁgbﬁqrﬁéa ?a eea%alﬁhge@sﬁ@ta%%@taf g ¢¢llan

surfac@Us RPRbdnited by MR UL DEHSpHLyIEHMEIné BVREAHARdy MRS e cell
has SESC|f|c blndlng affinity for the antigénic

can beieqnECHF g an ayiqehiie BB oEoR ekl dhiavestion, which has specifi
bindir g AFHMBCRMhY IR Rnic 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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bound to the cell is then detected. Previously

descri bed autophilic peptides can be used. Such
woredobadaons fl ow cytonmetry, fluorescent m cr oSEOPYS2006/016844

hi stol ogi cal staining, or in vivo inmaging WO

2006/ 119291 PCTI US2006/ 016844 -21 are particularly

preferred for conducting-xetection. To facilitate

t hese, the immunoconjugate may be | abeled wth
are paﬁlc&ﬁ@iprg%eérgﬂko%grgclgg értltl dc%‘iegg {011, lI‘lon%Uﬂ?te :Bl{]eéé/ Itlgern(r)lm%noco%ugate
mayhmwbgahwnbﬂumeuﬂmtarget cell lines, and if possible,

fresh isolates of antigen-positive cells. A non- 5

difie 1.8, ndar .

oo - PAuRaBE R Ry PR B e ARG AN mutioe
antigepesitiveathrgétamell d:mc:ssmdl it pdsibly, fréSlidohatevay atiitpeapusitiveadetis] A non-

moaii &b Thaieq MU ¥ Eontieh o drufigestmanohiy € pybes

the poestid] t@ crassdinkiag.aedaynay pe edinetatal Past-ldbekngdsiica @ﬁﬁ/lth lcror

R TS PRGSO he R po T e R ety

predﬁtlabﬁcemﬂ'e Rlitconjsigpan aufophilic imMan&shiapite | Hevepephdgdgvenebdits in
nor e antlboqy ef fector

I OV r
the Py R rBEES Y DBOT (REHSUBRE I OARERIBar BmgRiaphilic peptice wil
not iRpRSEBike drIvR B hitBBINEYR IR plipelies. potential for forning

dimers in vitro under Iagoratory condi tions, such as
n sol ution h is | aborat acterijstic
008l 7 o1 dbPhpfasntuod ot Merssg apens aumﬂlg TGRS a
formﬂ@dhmaslErfﬁﬁf&undeﬁ[a@@tﬁto&ﬁ@bnbit@ﬁ@Eu&@@ﬁrﬂ%ﬂtﬂbh SvitA PIEEY) Chhis
riggering apoptosis._ This

h such nmechanis a
iaborg s s ST e i e oobipe S8 e bingingde pdll-surface

targe&ﬂ@lelﬁ%ﬁé thepghRR paRHcyt Rrcugh 8RA nfeBhanRHRARE En oSy dib%tbb@ Mhis
f b|nd|n tides to a nogn- i ¢ anti body.

ep aut o
charagisrigiaa g Heddp idkmelematar pupeithioigs @?ff‘fp SYesp 18F Props
conj @gfa@&femamﬂﬁg pRHERPRY 4 hdh- a@fbtphme qht%dy wltwgaﬁ%%%&s for
conprom sed imunodeficient (SCID) nice or nude m ce
testi Gagyy o’ﬂbmﬁ@rw@ﬁmneﬂ Ewepltbg 4f§1b0<ﬂl@1)1811}1d61?@éer¢15Icpmmongsed
spects
‘mm%agﬂﬁéﬁ% B Bl R S LRk ASE P
he scgpe of the invention. [OOSZA Exanpl es [0083
[008Hxanp| he follogtie Ryamplshats Presetyslp iiustate sertajipasnedisor the
1nver§f8§ Cnfilafe 0P [nté?ld&?ﬂollm{l%g RoBE of th %éﬂtm@el | Line and
I bodi es. [0085] The hunman B-cell tunor |ine
Su DHL4) and nurine B-cell tunor line (38C 13) 25
[008%) o gr &XAMPISS RPM 1640 nedi um (suppl enented with 10%
fetal bovine serum 2 nol/L glutamne, 10 jinol/L
[oosggPESi /E',\Ii:!@ngbye MLCOE Bdatioh bf TS RBAISE t0d Mabs§desifit @bl receptor
rm -

[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 pmol/L
glutamine, 10 umol/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 S1C5, specific for
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nmer capt oet hanol ) at 37C under 5% car bon di oxi de. Two
mAbs, 5D10 and S1C5, specific for WD 2006/ 119291
w@ehsAWB2006/ 016844 -22 the human or nuri ne BGRCT/US2006/016844

respectively, were used in this study. The anti bodi es

are purified fromthe culture supernatant by protein

G and protein A affinity-22hr omat ogr aphy. [0086]

Synt hesi s of Anti body-Pepti de Conjugate. [0087] T15H

the hﬁﬁlﬁﬁ bﬂﬁuﬁ@@@%ﬁ@ﬂ?@&§%@ﬂl iy &&%QI ﬁ@armgodliés?jare eurjﬂed

5 derived peptide froman autophilic ant
fromahe %&@ressymrﬁ?é@wt ?lé groggjn @@ﬁé piteisreffinieichronssgraphy.
Francisco, CA, U S A ). Antibodies were dialyzed
[008&gal nstSVFﬁE&lim&nb@av-ﬁéﬁﬂldétmuy&é ume of 200 prol /L

sodi um peri odate was added and I ncubated at 4C for 30

o0 5 R IO SR QN BB . i

deriviell feigRIBBLA d@astopilia kitiody-at 5 %sfsﬁ{théggeﬁbﬁg&%e@ ?ht‘ﬂ@stls (San
7.0 A.one hundred tines nol ar excess o
FrangiicosThop A0 AHIPBHCTTS. JEBRr AR ERS HTBnd 1/10 volume of

200 ﬁ&&%m\ﬁﬂow GAJ dYNSAVAK batePEQ LS mﬁ%teﬁ%ﬁtpéggﬁdl’he

to the antibodi es and i ncubated at 37C for
reactjon|wasisivppasery addidg elycernldto Iawomatr@ubn af 3BGo¥arand the sample was

d1alyg(1,(ﬂth48é for 30 ?Lxguﬁgsr Qi%%tl &5 %}%/ %bed%qgelél Eho&-rr ?g‘@éﬁ of
T1 SHvalsscammladéﬂ 5tp@ptam(trbisdn/"éss s)JSﬁéSiAmFIcIONGsmAsVEANDVNSIA\mK

e, 3By DS R SRR SR S5 v

addecﬂila.ticﬁﬁcub[aﬁﬂ 80937°Edor 30&@1&1ﬂ'ﬂes @fbldﬂkfthdlem&nﬂng@ﬁeﬁﬂdefg'fbufﬁ$he same

oated.to Costar, vin a a. es
OX‘d%:Qﬂﬁ?aFwe@Xﬁe?ﬁ %ﬂmgﬁ&% I%?P“%q b%ﬁp gliss te HH&@BSAS@@F ERITSH:
AfterBh@blbdiditg fép, thehatisdaly @bijiykatvrse eﬁhl%d%@hkt PBS (pH 7. c% overnight.
SlC5 scranbl ed peptide conjugate, and contr ol

008 Edgeq tg ggg first wells, and 1:1 dllutlon was
[ erfor bodi es were i ncubated for 2 20
hours at roomtenperature. After washing with PBS

[008%uf f er Foavighhh-oFfRrifSh OraT HIWhCvateBto Codt@Wirt/] advhs) plues
2500 dilution. The binding anti bodi es

(Cosgia Lampi QaaMADeAnsh PRAREnh 22aB S akgon § kgL of

photdbidRo Rk %@@mﬁHnﬁCS[-sta%mled%eéﬁde@&ﬁjugih oa'ﬂd control S1C5 were
Chr omat ogr aphy. 91] Anti body conj ugat

addedt trtherEirsbyyelsptnsdd: ﬁlhélorzsvaﬁger@é@n@&my Ianfﬂf@Ql@IRwe@anbatgdrfm 2
hours(a{:t)?@di%ﬁl' @ratu?@%{?@?%ash hlPlﬂsob IrLé.tvﬁﬁin ﬁﬁ.?éélgma%}lgx)lc}h)St
e

en as tion actlons
LOUISNM@) \{mlaﬂéﬂﬂta@d 12360 éilultqmo"fh;i k(nldjﬁg dnfibodiesevars sayadidedby adding
| apture ELI SA. The ELI SA reading (0D
s B35 e, FEL 0

ed agai nst elution vol une.

[0090] Size Exclusion Chromatography.

[0091] Antibody conjugate was chromatographed on a 75 mL Sephacryl 300HR
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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WD 2006/ 119291 PCT/ US2006/ 016844 -23 [0092] Viability

Assay for Antibody-Treated Cells. [0093] Lynphona
w@edobsi1ozer e grown in 96-well tissue culture webdHUS06/016844

1-mL nmedium Two pg of antibodies or anti body-peptide

conj ugates were added and i ncubated for various tines

as described herein. Ten-2B-aliquots fromthe cel

suspensi on were used to determne 5 viability by

(009351 NG YRR Akglsf‘iﬁf‘%@;h‘@ QA FACS Assay of ‘the
ynpho L4 and inurine

8C13 cells were fixed with 1% parafornmal dehyde. 1 X
[0093)p6 ¢ e HymPRspRCedls gfsesraren inPoseell tisshe @aitarenzvqﬂg i lrflemedium.

Two (J.E'@Péﬁléfsbg@@é iﬁr@gﬁpo]d btﬁde%% H% er%I g l?cl 1ggubﬁ_treili(y%rl\\l%%l§ds

tlmesggﬁggscmhgj—hqmm jligg aL@i;quasfretd ctil&acbeﬂ REkpeidtdnbadre Gsell @ de¥étmine

t.rol anti bodi es and
waﬂﬂ% &%§§§%§%mqﬁ ﬂ?f% pepti de conjugates served as
controls. The cells were washed twice wth staining

[0094uf f er FA&ScAssavanfithti Br-Cell T@mpBigara- Al dri ch) was added to
the cells for 30 mnutes on ice. Then the cells were

i e e R R

par af@{@@d,d@bydel\/b ¥ d@y@ﬂs wefsdsBhdddrin ﬁ@] pL of Beihing bufRQPlafiSt Balanced
| aced i nto

sat sy bt g BNy B e w3 s of oBaomsien riey
s1csamt5myxg@temmedmwmba§d Mselﬁsiﬁe%%d cbﬁk%{ Qﬁ'ﬁti%qles and

vari o descri bed herein.
a““b%@ Fgrambing U]Zlé PFPt@:S“nCPﬁégaéfiﬂ Seiypdas wavelaslaeﬁdésowarﬂ waged avice
with Sathidlg bIBS befokd abidn-F I@ Eﬁlﬂa{lﬂ‘[cﬁfélgiw&f addgbel‘gtt}l%t efis %?‘%0 (3 Qutes

g/lrL; Mol ecul ar Probe, Eugene
on lceaa hesbthe e9lls Vteeq Washogsiacs \m@uﬁenmg baﬁfersrzeusp@ndeaon ﬂi)(hpﬂt eBS

and ahdly 788 ggg@ tofi ceIIs were centrifuged and
g1 'OO L PBS. Then, 4 sL of MC540

re-sus
sol utign Nblecular Probe) was added and 20-m nute
[0096] ncubakpeshstidderoeys pihiEng fodoatect ApprEes. ure in t he

dark. The cellsfmere pelleted re- edspended in 1 nm

07y PR ol o S LU LATR oy A5
rg of apfitiopiss peantipgdyeptijesyoniig@ed wercTddeg2ad ilntﬁléa@a‘tl&BAvfbrlous'Z#ﬂmes as
described herein. 1 x 10° cells were removed from the culture, re-suspended in 900 pL cold
PBS (pH 7.2). One hundred uL of Hoechst 33342 (50 ug/mL; Molecular Probe, Eugene, OR,
U.S.A.) was added, the cells were incubated at 37°C for 30 minutes in the dark. The cells were
centrifuged and re-suspended in 100 pL PBS. Then, 4 pL of MC540 solution (Molecular
Probe) was added, and 20-minute incubation was performed at room temperature in the dark.

The cells were pelleted, re-suspended in 1 mL cold PBS (pH 7.2), and analyzed by flow
cytometry.

[0098] RESULTS

[0099] Characterization of Autophilic Antibodies.
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[00100] The T15H (24-nmer) peptide was crosslinked to

two nurine mAb (S1C5 and 5D10), using carbohydrate
w@esatabe conj ugation. The mAb SIC5 (1 gd) ispepesiohé/c16844

for the tunor idiotype of the nouse 38Cl3 B-cell |ine

and the 5D10 anti body for the human Su-DHL4 B-cell

tunor. Both mAbs recogni 2g-uni que idiotypes of the BCR

IgMon the B-cell tunors. 5 [00101] Autophilic

o TS AR R BSTROSHE No BR L 81

5D1Wabsingomjhogadrate pEl‘r'mlate'bmﬁh’gattoQSEiemMeﬂl C%l((lm biingwecitio for the

e PR PP S8 P LIRS S S0P R by PyPnso e

B-celbti@rer TR &h nokbs StdOBnice asglel 1dhl931qiemfttlie BCR ¢gM izh kied3-cell tumors.
peptide. Simlar self-binding of T15H

001 @R 1 5o REAGRAAKAG: 8 HOnPRALYBI ki gd TL5H 10
e peptide

medi at ed autophilic effect was tested wusing the
[001924- er ThepetopialiqTafiiat weseydiedagitinhe ShES-Bil 16 Mabeahjygath dhe

T1 SIJ ll%'s'élﬂﬁ&f $ @8 di W't@ intsﬂgblﬁ’ie(&%l Cl-gqu'_h{%n‘%fjég %g blo-Prﬂ' gudgl EJJSA

bi ndi ng e control-scra
COﬂthl)ﬁ 1@51 Apasinpt bind signtfieasdy teSI§lt Bl &t & %Cmctmﬂn’lk@i piteeisoasbled

e s RS LY 360 g i
SD1019&s1also abSerf @D TOS3pedifibity: ¢f- tl&mpelpbdajlyle@amql agephiik dffect was tested

usin%%%?%%{eg '?nllfi %}ggéglflol g{l ?}n tgf 105 gy 51? g‘g%{ P%rh%e m%ﬂlteEg(fCS-

T15SHAMIIMOH Thide Shlﬁbllhdlh@d/ihﬂﬁthe mmtﬁae-mrmhblem peside 0id nof inhibs it.
n.so ress this issue,

ThesEB¥ A RS s S Pl oS b e Rt sk PaisahiLe

T15/9Ex7andbaly AsigetdSR nex agelooe).ect rophoresi s and si zi ng gel
filtration. The el ectrophoretic nobility of control

EoHAgE

di fferences i ndicating the absence of chem cal bonds
[00105@t weeThe hen- -aovalebbujure biéthe self-apgesgnatinnex (11 8F-linpetintibodiés

ralse% tlﬂg{qﬁe%m)ﬂ Slfel Sﬁ)%g{ié@g gtgtte%jso% onb?o acleci%esg D]..O T g{%ﬁlﬁ’aﬁar SpCCIeS

Sl ze excl usi on C SlFfsélleO
of Tl'ﬁﬁehrédedltnoomlqmab:ﬁntibedlesrwd:re atadyretl woing galaleogdphbiakis Bnd sizing gel

LR oA Sy ) 6o
5Dl(ﬁeﬂ®m@!d®i‘@| dné Ihom}mﬁicxﬁé bﬁrﬂdmh@sﬁohﬁmﬁff@@@d&:ﬁ liiicadthg the absence

i .bo egrance of two
of o o R0 A A BB o PR TECY PR R B S BRHde.
conjugadll dntlbﬁdie@(ﬁ]ﬁ OI"II'IFSH) @hd f&@therﬂmﬁl&ﬁﬁﬂiy%fke Qkclaidd @196}'1'1§§graphy

not _ no or that the nodif |cat|on

The ﬁ‘é‘&’rs?ﬁlpé‘tfée @a&eﬁ éwodmmtﬁ@a&@ Wy spptiessH difTesent siges Iheolmgqhﬁrst

peak @Ifute@n'ffﬁl% $osiBfoR '&Q’ﬂ%ﬁ? i, T}facssteco‘hh @mh 1 b8k eluted in the
possibility, material Tromboth peaks were subjected

positiop ofnonseapigated &P 19 antibpdiy. ’Tbﬁammaname of Aepegilst 1eaemblERbm orragner

and d@ﬂergﬁﬂgbdﬁ’& ake il ®lndRste %@&1&1& PR ABRKP aftfooliBEWYR ot modified,
006/ 119291 PCT/ US2006/ 01684
or that the modification was complete and the antlbody 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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-25 sanme position as in the first chronmatography (Zhao

and Kohl er, 2002). These data show that the T15H
w@epbiitasl i nked anti bodi es exi st in solution aBCt/we2006/016844

di stinct nol ecul ar species in equilibriumas nonomer

and dinmer. [00105] Enhanced Bi ndi ng of Autophilic

Anti bodies to Tunors. 5 [30106] The binding of the

pepti de- conj ugat ed anti bodi es agai nst their respective

tuner targets was conpared with that of the control

sam@gbtsmb@ ald ﬁ&hd flrsﬂ dhehREdraghly UPKR A8 RORleA QDM atiRGe &:ﬁi éhow that
orting As control, antibodies linked w't

the TIah grpitisd rﬁ@cb@nt@@dlmw imrolutigaas twpriisting melpeadas rRsiss
equilitHuB ik dhoer sdeeiidhddH SI C5 on 38C13 cells is conpared
with that of the control SIC5 and the scranbl ed
tid | CS. _The differ nce |,n rrean fl uorescence
[OOIEﬁgnnel —'* hBilingof & u' 2t S was greater
than 10-fold. Simlarly, the FACS anaI ysi s of
[OOla(ﬂt ophiThe (bmdﬁ@l(ﬁ)tﬁlé]}ﬁb‘hdﬂboﬁ}lm@bd drtibodied dgainsttiBrespective tumor

ancerren n ntrol 5D10
arec SRR "Rt Bent Pbel el B feriBirme i eed cll
sortlﬁg/(iEWEJS!} Ad dm]?trﬁlpﬁhtiblﬁés mlke@?]vlth Iﬁ@crl_lgaﬁidd Eﬂﬂcigt: wee 1h(|§1uded The
tunor - s eCI | ennance e sighal s over
Tuorgisice SIS PhUAT %h?%gg 0gp8c 3h<‘é> § WifemeRRe e gt plohe control

S 1C;/\ £14aRe sckaMbleBpeptlie $1C30PR dlffyéﬁceQH RRBE BEGRceRE channels between
fl uorescence can be 15 ex(gl ained with the i ncrease of

S1ICE-AHJbendrpniinle iviss aicatsr han K&Epldpimidark, g FAE§anplsis ahaptophilic
5D10-@4 $H 66 Su DIl 195hoWR chibBcshitinf éIO&nc@ﬁ 5\Jéfabﬁl8m§§f & rbﬁsm 0
[00107] Inhibition of Tunbr G owth bodi es
and goniiefinsptideceressinied RO hidn beth dwraersystes, ﬁg CQmueaﬁ@n BEthe T1SH
peptfg'?’g)ctglggt &g&ﬂf’i& gx{ltxbo'g? gﬁnlgh&?l tl‘f'eefl‘ﬁ ngrlxdlg §le Eedrrﬁg‘ggﬁﬁgodles used at
the sihereqnicosigtion(Zaae.ilisodit ek, 2902)e dhe dnlagmnmt OWLBrasednlce can be
o AR gt psgh LGl LS BER AL RS-
formatmmm theToirexofithe wingt tadls. enhancenent of the antitunor
effects of dinerizing anti body were induced by

[001 ncov tion Qfﬁﬁﬁdr@rgxgthT15H | i nked anti bodi es, the
t BC@@&WWMC [tured in the absence or
resence of control and T15H-1i nked anti bodi es.

[001¢g- cul tAntigodies eding tothepBSR imen gogstaking ofthg BCRwivhigh, in turn,
inhibtitlé‘ @élfprﬂq’fefaﬁélp Ar¥&icdslpdalil s %@gFﬁméﬂQ&g' &%mkcﬁ%@ﬁ fided

si gni f1 cant etter co ar e
antlbpﬁles dirsated @galmﬁa Bo@ght@sor imduce bgper-ctossliniimgof tha By followed by

1nl11bi§tﬁi%'g:::élFﬁl@%loﬂfan@és gfb@fs ok‘ fhe %‘idrb%’%e%?f dili 8" R%@emen& of the

0SS experinents were

antitywherteffette 0%@@&1wmt$|dwe dndpedd byl rionem/alenu, filniebizing dhSigf
Wt h. W th ?IC@ T%SH was

lmke%{lttlb%g e§§ﬁ: ﬁ%v gcr:eéla rst ere.C €, il)l 1)e EhSpResRY presence of control
and ’H(’i]FILlUﬂ%Ed ﬁﬂtﬂ:ﬁﬂﬁﬂ.muure of both tumors, 38C13 and Su-DHL4, with their
respective T15H-linked antibodies inhibited the cell growth significantly better compared with
the control antibodies. 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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-26 m smat ched 5D10-T15H. Simlar results on the
specificity of autophilic antibodies were obtained
wowdob/1idrer Su- DHL4 cells (Zhao, Y., et al., 20020T/US2006/016844

[00109] I nduction of Apoptosis. [00110] As suggested

by earlier studies, the antitunor effect of antibodies

directed 5 against the B@R-of B-cell |ynphomas in

vitro and in vivo m ght be caused by t he induction of
mlsn%t)dm& %H@Tlﬁjl | S 041 SeQits bAHIR'S e%ﬁic %ﬁ@]’ﬁlcaaﬂ bodles were

4) cultured in the presence 0 ontro
Obta“Fﬂ%MﬂF_ﬂﬁPSédD%IFﬂ ¢ehls (Phae. Viepterl a2y zed for apopt 03| s
usi ng a doubl e stain FACS protocol. 38Cl3 and Su-DHL4
[oo1eg! | s upderivestAgpiREer at e anmount of apoptosis w thout
anti bodies over a 6, respectively, 18-hour culture.
IS apopt03|s pas nhanced, when the respective
001 [ ootk R PR SPGB b e &) T fkasted
agaidtitht BOR &B-velriemplitaed in 11he aAC sUM niieBichetuiee by tHefinduction of
poptotic ESC 1BE¢{|§€ was al most doubl ed, and
apopgﬁs’ép‘% Hujots of fumgy cplfq (A3 and Sy} @iliupedrin thg@imspieq of control
or TIGU-liik@d hiteboties e agiblyidd!fer Tﬁ@ﬁs usYng a &ubRstain RREZ l)rogocol
%00311] DISCUSSION 00112] e bi ol ogi ¢ advantage o
38C UG 9o &UWPBWWO#%M@%%MM PRAPLasiSHYthoeantib@lies over
a 6, redpddtivE ko1 R Rdur 'c91|ﬂﬁ‘§ M%B&BQ& {Vﬁlseenﬂﬁde@ Q¥ thd AsSective antibody

autophific anti is several times nore potent iIn
was g5ided- dlopeny wh%mh@Tﬁﬁéi -ligked pntibadics wetperidded, therpbeunmilged number
of ap¥htbiic Firay W&' alrﬁ&@ HoUBNA ARl apb5tBds SR BHE 2 &glslvll § more than
anti bodies wth the same anti gen specificity a nd
doubled during e entigp gulBe Ehag Novat ahe082). t he aut ophi i c
anti body function can be transferred to other

[0o18Nt i bogiigsulyiopheni cal 'y crosslinking a peptide
derived fromthe T15 VH gernmline sequence. 20 The

difi body mmcs the autophilic property of
oot {3le’ %ﬂ%ﬁ f&’ﬂw&ﬁi{’?‘rﬁ%ﬁiﬁ thsgnki g Berisi exsmlified with the
S1078N6 |ab@-@]do§%@r910h6]%%ﬁ‘§&ﬂy aMhﬁéLﬁdbhﬁﬁ@H ?né-"s%%ral times more

targeting.. Enhancing the bindin oph
poterg Hgi?lﬂfé%tﬂ)@dmawﬂ? Hefes mics agpigst B@g@t@ﬂ withdaemaagee preumoniae

than hdHCARGFRAR AhiModfel WaMAhdsaffe ahi n@f?&ﬁtfbnt sh@fahgy.| eading
to profound inhibition of ce pro ?eratlon in
ture. Even though a doubling of apoptosis is

[001 id rrons e 2kee e &e aytopbilic apdhedn fiorotan e samsferred to other
alltlbd)diéy dhbrﬁféal?}a&oﬁﬁnlhﬁ\g’ PhiRe ddRel @Ql%]tﬁ’é nglﬁr?e%&gg'le@g%uence

he mature murine B-cel

The %?déﬁ@&ntlb%amﬁeqs t@:%onliré@m@ay aﬁtbptTéé/SéW atibedy, producing an
autopﬁﬂfc'anﬁ‘mzm'l&r@a‘g de}yuﬁ% ﬁ{agﬁ&%ﬂg oénh{anﬁ ?ﬁ{gbﬁ.ﬁmg of

crosslinking anti Firic
autophiligenginerershentbodBmgs tl@tBGﬂm%E-pcihtumndmpsanethe stteatinofizh¢ death

signaldRENL; rt(?éx%:fcp r{Mﬁ?ﬁ&f of celTBL%hFelreR%h &%qu%lﬁgﬁk%f doubling

ype |ng per se‘i’s pro
of apm'sﬁstjsgqmm‘@atad_ﬁﬁwbther 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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-27 apoptotic is not at variance with reports on the

anti-apoptotic activity of the BCR engagenent,
whemausaoi t can be due to the use of |ess matuper/Bsmesihicsss

lines, to different strength of delivered signals by

honodi neri zi ng anti bodi es, or to Fas-independent

apoptosis. [00115] The usg-of two BCR

I di ot ope-specific antibodi es against different tunors

apopﬁ)tﬂfli et @tvakiagceoihaepdiRioh Yhe Atila SﬁtotﬁMtlbi'goéfQHé BCRfeh@Gbment,

becafls L EPRE 1R ] e BESnEHB dsc bl BEH S LateRah of delvered
signadlbyOimddiferddirgl da0Bides, & tpdhd@ddpandenipoplagkysi s  and
inhibition of growmh in vitro show a S|gn|f|cant

o0 S50 0 5 i FEEPhfs BB r ms

offersp e wppdrenivh ef tae theehidlagic effect blﬂ’@lfget1ﬂg&’é@s@tdr§1@héﬂﬂh)dndh@idﬁﬁope
cel lul ar ef.fector funct ons 116]_In. an

soec i EE I G BHRG mERe R &1PO oHBUP e 1i2aE m FACS alysi

and iaRibitedf eBwti Jh&)ltﬁﬁshdwfﬁ&ﬁgﬁuﬁc‘d@tsenﬂaﬂicelh&ﬁ ohiyedthi the m&phmc

neﬁ épn i nhibition and tunor cel
matoP PR Db Pisopfir £ s Tsred g & BB elter sggheed fumor
targe@Ag WaHIQWsB aaghdny tdId1PEAFERITMAABAS . Thus, the
anti-tunor effect induced by dinerizing antibodies

uld not be .restricte Q | ynphoi d tunors such_as
1001 {3 Fiod§ e FLer SRk e P ARG eE A e qghe To domein
was &ftiiehed i@ blighdnhEoPaf érb\‘ithﬂﬁﬂlblﬂﬂn &fd tumor cells lacking Fc receptors
Fe-receptor-bearing 15 effector cells. [00117] e

Were FRCERt e t%ﬁp%%@@ﬁh tivity ahhomadimesg Tk tieentirtanpryetiect induced

by dlﬁféﬁﬂﬁqg bRehoaidt ABAI nbChe rBRAET fo¥yrhfhod tlﬂﬁlrors%ﬂéﬂ e%%'n SFodgkin’s
here Yy enhanC|ng their anti-tunpr effect outlines a

B-cel) bpaihama, yagre adi-fumor efficesvequingdhe neaticapséion pTFeateesptardpanie
effectfitbipodi es i n passive i munot herapy. Such noncoval ent
anti body conpl exes offer several advantages over

chemcally crosslinked 20 antibodies: (i) the
[00T&Qui 1 i Bfth&ﬁﬁcﬁéi‘i/@éwa%?fd%i‘fmélﬁa"W?é’ﬁ&‘&ﬂé(loé?wrmg autophilic

propé’i{?ﬁf@ Bme}/ﬂﬁﬁ)@d@é’ tﬁ&’t@b}t éhbft8ng thar ﬂﬁﬁﬂu%l QIffecPBLﬁﬁlHeg' t%ﬁér
nonp yS|0 Og|C Conp exes i n sol ut |0n aut o

methgd Fp/iEPEqv ihe theyareutio eifisasmef artibodics mepagsvmmrumauhel apy. Such
noncls)\lzrhtlc%lg éﬂt%gﬂ%@?éie? 0 & 8verd g&iva(l{agés)ov%p&efﬁ%ang Grobtinked

_sinpl _efficrent and does requi
antibpdies: (i) dwteqoiibyre petivgeri mandmer n@btdmdowadmt ldneapotyaieryprevents the

i . ' t he Vi :
ST OO LBl AUERT 19 Ol S
does apipoopodmigsthe ftruegira gntelgrite f %zitlhgilw'lalilcb(did))itbesmﬂthqhis shple and
efﬁclie{qt anﬁ*a%)ésl nﬁYTeqlsllrep aeﬁﬁtf%gt on 5%8 }‘?plcga?lpl nee eg Ifod ﬁemlc Ef?y?ﬁarlé%ﬁnked
homdllﬁnemhanmgms theiyielhofipatise Ig'EIIIltlérs Orte pb@aulblei limixetionef eisS@paoach
of usgltgrdlr}ﬂ%%?]rgza%ﬂgﬁgefs fltﬂygltlﬁ gFRnl%% ﬁ}pq?as e %@@e%ﬂggrr}g%é aE%%ause

the hoi@opHisE pﬁe@tldcﬂﬁ of inatmadtgm dt raight H&ginﬁxuﬂegbhlcdﬁi hﬁlﬁartsm?hus it could
structu ntlbodles(%qg ases the a

of
be oA U U A BRI R PG &GS S e raicrplagy wsing

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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ant i bodi es expressing the autophilic activity. WO
w@100gN ©24119291 PCT/ US211116/ 016844 - 28 [ 00118pCEHKSIDS/E16844
2: Internalization of Antibodies Conjugated with MIS
Peptide [00119] Cell line and anti bodies [00120]
Human Jurkat T cells wereggrown in RPM 1640
suppl emented with 10% fetal bovine serum and
antibiotic (penicillin, streotony0|n and
[OOIM-phOt 2)2: Irteihdlize fviatiberies Coniugpied ithiME
caspase-3 anti body (49661 S) and anti cl eaved fodrin,
[0011916 atdiNfiebhd SRBELEL NS (#2121 S), were purchased
from CeIrt "Signaling, Tnc (Beverly, MA). Mnoclonal
rabbit) anti- active caspas I bod #C92- 60
[OOlé\%]S pur yrket ' g5l EDV%%fBWﬁle Fi% sm))/ é{gent@g\\ylth }0% fetal
bovildddFin m%fén@kpeaianmb Qelpthhiein aamtampi;&éaimwaszagyﬁ b&l%'ﬁgnal

fromcell-culture suépernatat by fp G affini
anti-aqiive RSP BRI ARG I SkAnd et plgvere drf“ab%: étlpha Il spectrind

<#21m3> &&eruﬁﬁe{s@&ifr@ﬁm nmn%@ I&QBE@&Q' 155N V"R/fo%ocﬂb’ﬁa@ hassg anti-
from Santa Cruz Bi ot echnolo

activegaspasse @tlbmwﬁ%é%ﬂtwamgragaw fmlwé?@ Bleﬁwg@ {Sen Dipo, CA).
Mou§d 195‘5&%211%99&%%@{ 1! (ﬁﬁn-éﬁ’ﬂ Q/aﬁwrﬂ}ed %)n ce-ll_rég‘glg@ lsﬁpgr%ﬁ{ By

tection ELI pur chased trom Roch
protefit Gefidndty(chrrdi aaeagrdl | émtlﬂlouse[ 0 BatiFrabSit ﬁfﬂd’e@qnwg@fed weegndary

S AR PRI SRS RN e

FluoteScenti4 ssdy it mias awehaS¢Chﬁ|@11 6datdch halguejaresdBalo avig, GAx The Cell

| ) -
Do RAS) R e RATRI sSH S A AR 0 B9
oxi di zed by addi n% 1/ 10 vol une of 200 mmol /L NalO4
[0013Hd i ndythesingf MLS peptiderantipdiriconjiigate he dar k. Addi ng
glycerol to a final concentration of 30 nMterm nated
[001%f]e OXipdtay ;pgﬁlﬁtI@EGA?@VELWLM@A?G (§E'§SI§(N{§5 b kY 51gnal peptide-

i"al yzed at 4C for 1 h against |x

based emirge prefsl dedidon HavengnH an@wwsyet%e%@é)by\ﬁgsela@ﬂnémthe@s ?éan
FranfQHELR) ¢ Al 3R8Y S ARGHG PR TN £9) MRS HBAATy Hdie

1/ 10wom}mg>£t290 ml/ﬁll\wl@zmd naglazitthgtat #3¢C BB mpHn',theéIC)a.rk Adding

R e L S T

subsecrnteﬁxly&ﬁalyx@ddl at 630 foull & aphiadtax PBSt(ﬁH 6i0mBudaat ThOMTSI ptebndh BGoX
g MIS-anti body con{?é ates for 6, 12, 18 and 24

molag PXe§eR s pded 19 evpipdbe aHbodigssng ’f@ﬁaqnpkewmgn%ﬂéﬁtég 5& 3Aeg for 1
hour?ﬁ? g{eﬁ&"'ﬁﬁm talHtgono%g %'e%ﬁe%ﬂm%a@%%%d/l%}%gg%ﬁgt 12PB5RegY 4),

PCT/ US2006/ 016844 .
[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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-29 [0100] Jurkat cells, grown in 1-m nmediumin a

6-well culture plate, were incubated wth 2 g of
woltmenjugat ed or MIS conj ugat ed anti bodi es forp@r/ud2008016844

6, 12 and 18 h. The cells were centrifuged and the

cul ture supernatant was then transferred to a new

tube. The cell pellet wag-washed twce with PBS (pH

7.4) before being honogenized by Pellet Pestle Mtor 5

[0106KoNt oFurki deat, v M) mf QEdiBA iS86-welchingt plakewsRlihcubated
honoé)rgt{enate and an equal volume of the culture (

with 4 g Hagoagaiad P@Mé“a&@augaéedsqné@ph%ﬁ@r L debisi 12 qtrgiGSdba:EkZ@@ells
were%lehtﬁﬁg% AcEné Elﬁ{us:@gﬁpemg?ém&ag the%%n@&fﬂed'tsls Hgg'i@og grﬂé ce%

roomtenperatu ter was HRP- [ abel e

pelleawas washprhiveicd WighPBE trdd h4Hreforp belye h@gom@ecuby Rallgt Pestle Motor
S

(oYL BT PRI ATL el GO s

cultuvg 16 ub)rsﬂpdmadauﬂsvetﬁraddect1a§b®99m3rabhh 146G tanted HMEYDpldtd fﬂa)con

for h, . bat
onde i Al AT (bR eRE Bl O Sy N img R o 5%
anti-Abbielight ckah amibody Way ddded, aad Visualiesdeusingl d-gieh@ehedsmsained,

and resuspended in 700 | of HL buffer (10 nmM

ris- Q mM EDTA, 0.2% Triton X-100, for 15
mlol'n ariﬁg%%ggﬁg%%%iature DNA was extracted with

phenol : chl or of ormi soanyl al cohol (25:24:1) and 15
[010%k eci piJwésate@UQWhreaxre-Q@te@ wilt 4ntibodiesvay lagaspasst3 Bhivitha(OEVD-

fmk)g‘g'xdl n c\élgrn <§; S?ﬁé 1&@?}%?%&9%h nﬁgﬁu‘rb%nwggggﬁ D alone (1

ng/miefool haﬁftebyreatMeﬁt; furbgleellsogdrs ccmecmd Me&%dagaimﬁﬁp@eéd Aarvgo pl

o AL M s SR OSEER R B 208 08 2 ot rom

tempeRtes. ﬂmﬂdwb@dxﬂ@c&&ﬁlt@@hdnomﬁirb}foﬂﬁ%ﬁsﬂﬁlhylcuﬂcohglkh5&4 1) and
according tQ the manufacturer's instructions.

precipiaier334hp epfhf dtithdhl Wlupeeli MAGl an%a@lémr«mfosqprmwlc ape

DNACRAS WasW&, Bridd, 8Rd l%ﬁlsﬁéhdg@ FCFH A8 9.0l Phd HRARMA resolved by
fragmentation section. After treatment, cells were

electraphpresis ema hAth agaropeerl wnd Yisirlsd(by YV flugresoghasafter fiaining with

d .

ethldﬁhlxg %@@%MD%%AI_ ﬁggnéén]t_%%%cmp ane s§d9 ewfugéacli n%ﬁg é%%?ieﬁéﬁl DBELtion

ELIS#oaricerdingdo ﬂl@rma]mfastetﬁrandtrlmpnsrl fuged at 14, 000 rpm for
15 mn at 4C. The supernatant was 25 transferred to a

[010 eWtukﬁe!:ﬁ%%ﬁgﬂ'@{aqggngéetot al cell lysate. [0105]
spase- eavage activity [0106] Jurkat cells
were treated as described in the DNA fragnentation

[0104lect | odurketpgHs wergisaiad as depcrppedindhe DO fragmantstign seedipn. After

treatﬁ\}%ﬁ%tfg 1%1;6%8@%:{1 a%&égfsza%lé g m%gﬁ 1 g%ﬁttvbféé,ttyen%%}{déﬂslh R80 1

of CHAPS buffer (50 mM PIPES, pH 6.5, 2 mM EDTA, 0.1% CHAPS). The samples were

sonicated for 10 sec and centrifuged at 14,000 rpm for 15 min at 4°C. The supernatant was

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

[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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-30 ApoAl ert Caspase-3 Fluorescent Assay Kit according

to the manufacturer's instruction. Fluorescence was
woemsuiash Wi th a Spectra MAX GEM NI Reader ( MoP€r/UbAN6/016844

Devi ces, Sunnyvale, CA). [0107] Western blot analysis

5 [0108] Jurkat total cell lysates (10 g) were

separated on a 10% SDS- PAGE gel to detect

| mmunor eactive protein against cleaved spectrin.

or uni for m .t
Apoggﬁ%%g%sg t?}%%ur%an%rnmg #?(%dat %1 rdm o ocmlaPUth cce;%rgr ltlcélﬂé
FluofEb@nnethmGaSUMs/lth wapérad MAK lGEMB\iI iRehéxd (Maieeulait Devices,
\_llcfeAexcess stain and bl ocked in Blotto (5% m Ik, 10
HCI [pH 8.0], 150 mM Nadl and 0. 05% Tween
20) for 2 h at roomtenperature. Before 10 adding the
[010%econdaVystanmblobadlysist he menbr ane was washed twice with
TB ST (10 MM Tris-HCL with 150 nM NaCl and 0. 05%

[01 Og_]We en 20)cat t@ﬂﬂ(:e{ljlngﬁtés ?%R\%%Osﬂgrﬁe% a E@%JS%%EéE el t§>/

Sun

secondar ant S ext enS|
detegy mjmp@q;getctlvq pryteweagainbtslralédzpecttiy. Pondean steiding was used to monitor

o L M RIS FAS S AR Sy P 28 Bl

washed alithslissillodbwatpeto roneve ¢xeess sign tinkblstked émBlotte (i% tmlkf o0 mén

Tris- %W{BWSE)gU 5@?%@2{ C? gn& 0. /d Twe?rbﬂﬁi%'?\%@oég errH)g e yBefore
addirgEhe p@dddb}y d%ESMyTﬂie[n&MbZdneMS slashed twice kit TBET (80 mM $ris-HCl

i SRR A0 L SSPAee 8 UL A2 o

antibdties) TielHlG wae hasied Bﬁlﬁﬁﬁﬂveﬂ}oarﬁh&ctﬁlmgm&g&ﬁ ﬁlyleﬁhefﬁlﬁétg
cti.no apoptosi s, was triggered and the cells
Che‘@lu@dnefg% “@ers’h??‘%wt?—%mg’é‘é‘fawaiy’f el |s were exposed at

the sane tine to the MIS-conjugated anti body

[0109]t r ans ¥adaistical amadisisof the toxicity of the
chenot herapeutic drug was inhibited. [0113] Exanple 3:

o 8 0 RSB IBA Ws posnii
comrﬁelsdm) bhdencaway ANOVAOH esed 1REGAGARORYdosttest. Data are reported as

. EET 2006/ 016844 -31 [0115] The human B-cell tunor
means; SU-DHL-4 and Raj were grown in RPM 1640

[0111] RESULTS

[0112] As shown in Fig. 1, an MTS conjugated anti-active caspase 3 antibody is
internalized more rapidly than unmodified antibody. When cells were exposed to the
chemotherapeutic drug, actinomycin D, apoptosis was triggered and the cells died (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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medi um suppl emented with 10% fetal bovine serum 2
mrol /L glutarnine, 10 nol/L Hepes, 50 U nL

w@egbaid2bi n, 50 g/ nL streptomycin, and 50 gnolPdT/US2006/016844
2- mer capt oet hanol at 37C under 5% carbon di oxi de.
Mouse nonocl onal antibodies IF5 Ig&a (ATTC #HB- 9645)
specific for 5 human B-cgil | ynphonmas 5Dl O and 3HI
(Zhao, Lou, et al., 2002.) were purified from cel

[0118Ul t ur erhs WRARABLRN tunky [RELSEIDMIGH Bd R4 He®d Fodn &f RPN t 540

chr omat ogr a nt hesi s of Anti body- Pepti d
med‘é@nf%@%{f@ﬂ?é 1V1ﬂ7]1B%iféta'};@meé@rumsmm{réxghfwsﬁswwwe&

50 UlnPERdiNINGs 0 A9 /mL%tryﬂTbmgﬁﬁ 2480 B, g-@né(réa‘ﬁ{'@eﬁ‘ianol at 37°C under
sel blndlﬁa anti b was S{nt esi zed
4

5% caben diogidg %ﬁﬁ?lenai antibpdieg 1By feGida é@BT@#HBeQ%ﬁbappwﬁc for
hume\’i@@ c8lY Bhbpasihiesh ﬁ‘)rhqd YBe P70, Bl Ll f%@gﬁaédé%d |

to anti'bodies. The 8-azi doadenosi né e was
cultup sipernetantdy pateiniCouryeiadsaffinipeehrguateramat ent  No.
5,800,991, issued to Haley et al., which is

[0114‘2ncor PEyaheds beA fibdPPefitle@ofpeay- [0118] Sel f-Binding
nzyme- Li nked I mmunosorbent Assay [0119] Four

e N N
derivel &Iﬂd} frofifd s%[f B dReanfiBoddi 113, W86 ?ﬁtﬁeﬁﬁlduﬂs 'd@sﬁrlbe% i Wifrhple 1
8am§ %oblot% ated 1F5-T15 naked 1F5 and contro

TEAPEEe-PISER B Sethesizedfad usqgll tp gifiedy p@sgthq}( blotgh‘r@ antibodies.
The 8- Bﬁ&@@érﬁﬁm@ QfalhMRUTaS pdparc@ Q:f@)t’éﬁ @éséﬁt%d (Bt Bhtent No.

washi ng wi th PBS buffer, avidin- Si gma- Al dri ch)
580%%§-ﬁdd@doHﬁﬁdeﬁﬂzyhﬁhFﬂﬁ%ﬁﬂ“ﬂﬁﬁﬁﬁﬁﬁdvBﬁﬁ?m§§say col or
was devel oped wi th o-phenyl enedi am ne. 20 [0120] FACS

[011f)ssay SelfiHiRdiBy SedyinellMARA OB uhOsbdbht SdaPHL- 4 cel | s

were fixed using 196parafornal ehyde, and 1 x 106
[011 glnlt Zi ohxgmb‘?oég endemé‘lhgtegg@hﬁ%lg%v&s 21 esib[éfcga? rCogtlaI{avr}Kyl assay
platept@isdblcatﬂbmg@u\m UEZ: )Tmepmmmwlﬁsl%mem&ﬁﬁ; Rl
nti badi es were ad i ncubat ed_f
photqiatty BledgoT TS elvote PR Eoviat st RetbHSH Dt e adaegiinied to 1:1,

and 1§<§utBht€ﬂ th 2ahifseE rooﬁlﬁgrn%é?@cﬂrezﬁft@r\/\zl/éﬁhlﬂg Wltﬂ@ﬁ@%ﬂ@ﬂ dedinforp
tes on er washi ng twece with Stal ni n% q
pe

(Slg%ﬁ%déwm W?eadd%de prdengapeslipked inpuperethenipssy@olor pBSigvE

with 6pfehydn@iiMsine: [ 0122] Hoechst- Merocyanin 540 Stai ni ng
to Detect Apoptosis WO 2006/119291 PCT/ US2006/ 016844

-32 [0123] After x 106 | ynphonma cells wer e pl aced
[0128]nt o 2ﬁgﬁéLﬁ—ﬁlggb%BéﬁﬂﬂdﬁéLQ@ﬁIs 4 |.Lg antibodies

and anti body-peptide conjugates were added After 24
[0121jour s &fU-DACMO& s M8re fixeX using 1% paraformaldehyde, and 1 x 106 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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106 cells were renmoved fromthe culture pellet and

resuspended in 900 ItL cold PBS (pH 7.2), and 100 L
wolemehszo Pi erce, Rockford, IL, U S A) 33342 $&0Qusiond)i16844

was added and 5 incubated at 37C for 30 mnutes in the

dark. The cells were centrifuged and resuspended in

100 L PBS; 4 gL MZ540 dil3ation solution was added and

the cells were incubated for 20 mnutes at room
[0128)nper aAftura » Il)ﬁll)h@}ﬂﬁlhlée] shge ﬁl@&eldﬁntwﬂ@veﬂlQisb&tcalﬂure wells, 4

res ended L PBS, and
g oD AR bos o bap P B e st REs A o mssbtigpel
10° ckfs 6rd 2nhovkd HOMm thM&DfurcC}@llEtSmWs 58@&6@109@@19&1@?33 €H 7.2),

At |t
and 8 e r difs O ) S a % Gone mirisscutia e
inculidkddys 37P(Pfok €0 mu{u&%%ﬁﬂhe Bﬁﬁ%@eﬁ@&@r@ke%ﬂ%@d RNeskRAadd in

anti bodies 1175 &a, were conjugated wt
100 aPBSi MeMig40 Sébttqnoﬁeluagn Kis aéﬁé%mﬂdéhqcellme@v@m@f@d & 20
mmules&t RRRL tbx@l?_ 2R in A daBO FHe WAS weRWRHDBY, r&RERRId ik \f‘?nL BBs,
anal ysi s he parental antibody was conpared to the
and %’éb{?‘iﬁg@’t@d" £BPHPer bi nding by flow cytonetry. As
shown in Fig. 3, the binding was increased for the

[0126PN] ugah@eitienbi DEPrdwMAb-Cidile When assessed with a
limting dilution of antibody. This was characterized

in th bi ndi n fluo esc nce to a hi
10125 Gnai g0 thene Do i et TR L B B AR R 2 and 3
of cultiR] AlFAbLE GvepdYem Oslyant @GYielcells B B&Int@ANBy A MHlR) t he
concentration of antibody to achieve the 20 sane | evel

i nt s parental antibody (Fig. 4). As shown
Unz&n Flgﬁaghh%ﬁgrea3|ng the anount of conjugated
anti body caused a reduction in fluorescence intensity,
[012%r esumaiduse dweodlaal amibedinal H5ZgGR2owere@aoigngypelrvivh @l f-tSiding

t.echnal o t can b sed.to enh pot.en of .
pepE IR GoBT Gdat bEvareea A FePuss PET ARGy o Ty Fompettvc
anal).lsen"glﬁefpal‘fﬁltﬁl aﬁtﬁmﬂﬁpﬂutdnqgareﬂ@é thp esnjugdted folne fdimlrﬂllqng\/ﬂy%w

tested for t bj to trigger tosis, the
ey 35 8t ikt sbjrtiedveb inered EPR CaBtahtng sPibay (Mab-
ap) Whah bs(sessa&ﬁvltb@qimltlﬁlgl difatiositanteddy ST e e ddradtefl2dihy a shift in the

ared to ong% smal J fractlon with the native

bindigg{ip PRISRACRP § higp§T mieégi@s}"’ Bk eamaEdpver seHATdlIptien: ng
conj Lﬁgﬁféd AP $dqBir¥d AlMoAdhb-1dh U OSSP of dnBldSlio E&lidve the

I 1 nes_and anti body WO 2006/ 119291 PCT| US2006/ 016844
same_lgvel piyntensitylas paigntel angibpdy) (Bigk dniAs show it Figeh: lirpreqsing the
amotdhk BM\Vdn|uda &R %tlb%@ﬁ&ﬁé&@ﬂe&@ﬁ% ﬁn%uo\‘@s&éﬁcé-&%’n&%l g}esﬁgéﬂlf@ue to

serumand antibiotic (penicillin, streptonyci
interaphigttiones preperly, of SAT technology that can be used to enhance potency of

immunoconjugates of drugs, toxins and short path length radiotherapeutic isotopes.
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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Chineric hanmster anti-GW antibody (ch-a-Gw) was
obtained from Cori xa Corporation (Seattle, WA . After
w@biose1d22At i on, the resulting antibody | ost itecebs8io0é/Y16844

to i nduce apoptosis in 5 ganglioside GW expressing
target cells. [0131] Synthesis of antibody-peptide
conjugate [0132] Both Tl33peptide
ASRNKANDYTTEYSASVKGRFI VSR (SEQ ID NO 1), a

[0130fH der ipngehnPregdl 1ekekefni O iat Stk fve rﬂ&wm RN b@@)@ulgﬁénemed

Kaverj et al, 1991), and a scranbled T15 pepti
with Elﬁs%fgkwme SgtEm ainéantm@tlcs‘yew%enosérﬁptym@;@ﬁ éﬁ%@l@elwrt%rm

cmn{elae h&%§emlm@@ht¢oo 59 &%ﬂ@?«% Qs YBAiBeSHoh l@%ﬁk@@slrpbaéuon
Genened hesi s ou San’ Franci sco, CA).

(Seatéler Wipi é&er Cﬁemr}za@wvﬁ@ r@ﬁglélag aatibedy Inst ifsbilitnin m@ms japeptosis in
gangl’i@sﬁ@e @M@le%{é%glﬁgﬁjg&%tellfe’s (pH 6.0), then 1/10 vol ume
of 200 wasS added and i ncubated at 4C for 30mn
in the dark. The reaction was stopped by addi ng
[013g) y cer Shvnthgsisofantibedyvnepiideoniagaten of 30 M and t he
sanples were dialyzed at 4C for 30 m n agai nst PBS
[013¢]PH 6. Moth FiF peptilSAFRNKABD YDITBCSA SWK GREBAR @EQTllﬁNgr 1), a

5 scramhl ed pept.i de. was  add t he ant | bodi es and
VH‘%%‘EE“@B‘%pgg §Pm§7’éf1b&dm§ aPPb‘(L]‘l‘Y%aéu(ﬁ% al, :il olédm Agerambled
T15 pepeidd @mdsc@gs@d Gpf §0o. 3Y) fﬁnﬂcnm gl@h&@tkd 158 theeTB dbhifGacid

reactive al t he block&pg steﬁ? t he

sequefis WiE W”@k?ﬁﬁz‘i%‘&t %%newsﬁ é.‘/'HP%ﬂSﬁ@Hh AYHTARRISCPESA ) phpeAerynbled

pepua& wASuse@Y &4 Sdngtbt. Aﬂtmeaheﬁv% %Qxl}%d égémwpmé (ﬁmd) ﬂ{te%]
Direct binding ELISA 20 013@} angliosid

volugp 501 NaFOmasiagdersi and irpubat aj 4v(é§0ré©mmem tlpfedarlv\eThe rf:cwtlon

vas Sl B3P 00 Rl SR ERB0PF 20 SOLRL PSmpbh

dialyk&d B32C farr30 2nih againso BRS ([ghp.0). atifty 65 0atichedMOlepgaradxcess of Tl 5or

ti- anti bodies, . dilute 1% BSA, dded in

Scral’t?lﬂ%‘% PIPEIES W@\feardg ‘g ﬁ‘? fﬂ’é‘g é%srﬁ“gl”ﬁl}bad? fﬂ?@& )ﬁi% 21’](4@1““6 was
addeli BEHRABIHaRA at 3BT 1dr Jmih RSV tilcsleﬂﬁfr@ngv\@%eg al@%ﬁy@@ gxou After

HRP- conj ugat ed anti-human 1gG (Si drich) "wa E
the bidlimg sp, the antibod)Ocatjugates warcaliedyzea @gﬂmt BBS {gt72) 8 4ﬁC

Af%er mgshhngoﬁhr times, the bound antibodies were
overgjphity ey g9 st g™ %@?rate o- phenyl enedi ani ne and read

at OD 492 using a spectrophotoneter. [0135] Specific
[013Bf ndi nikekct SAIIMOEPTIAG/ 119291 PCT/ US2006/ 016844 - 34

[0136] Gangl i osi des Gwv, GV, GVB were dissolved in

[013 Iat . ( 2? r%gio %%gsoﬁgsggem%égfrla%gldg\ﬁbd& %&%ééoxggg& well in

96 wekk pblgstyveneeplates (Costar, Cambridge, MA) and allowed to dry overnight. The wells

were blocked with 1% BSA for 2 h at room temperature and 400 pg of anti-GM2 antibodies,
diluted in 1% BSA, were added in the first well and then serially diluted 1:1. After incubation
for 1 h, the wells were washed 5X and HRP-conjugated anti-human IgG (Sigma-Aldrich) was
added at a 1:1000 dilution and incubated for 1.5 h. After washing three times, the bound
antibodies were visualized using substrate o-phenylenediamine and read at OD 492 using a

spectrophotometer.

[0135] Specific binding ELISA
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bl ocked with 1% BSA for 2 hat roomtenperature, 400 gg
of ch-a-GW antibodies (anti- GW-T15) were added in
wo b@efiiezst well and then serially diluted 1:1.p&F/U81006/016844
i ncubation for 1 h, 5 the wells were washed 5 tines
and HRP-conjugated anti-human | gG was added and
incubated for 1.5 h. Aft3gr washing three tines, the
bound anti bodi es were visualized using substrate o-
[o13gheny| enggdiigides sV GMIS AN EHeR isd6I8&d ih PAISOEY.5 QF%hd’eoated
. 2%52137] Ant'i body sel f-hbinding ELI SA [0138] 2 l(_lzjghn of
ina ‘P(@HPQ%}‘F%Y@’G\VQ“‘{ g;ﬂs‘gar,ggmbngge, MHL)4lr vernight. The wells were
it 5t L Y
ook BRSTAE) L bmtey o B PRl ettan
GM2Zy gl Saetere adged jaribe Bist W@1PWI thanesdriad hytdilu@Na: IT| Standrsubatide dor 1 h,
L ) e .
the VA BRNRRE Sapha R A B et 106 R bad i lncubaced
for 1(53i. gvftmr whshinigthiee timss, dededndantibodids war® OBualizedibsingsubsithte o-
' X ; anti bodi es were
phen&ﬁﬁ%@ﬁlgg%Jd\?\ﬁ{sfa%e%%%ﬁcé%?g%g‘gl&s% ne and assayed as
descri bed previously. 15 [0139] Cell Surface binding
[013det ect ehtivpdFertEdbindieldlISA x 105 Jurkat cells per well
were seeded in a 6-well plate and incubated

wereCeoht] ome st nylpessyip @m. T ciiﬁ@wﬁj: . uff , | sng/we
of pRB Pl g M S B s e AR s B e By v o

roomaninperkiung m fteg GaflGiginee Ahats,iagidjn-HR R QVigmdiAldtidhd was adde0at a

i .PL.Bl G dded a i ncubated on ice for, 3
t:10f ki Faf bR 3 Viowh s e R ARG s Pere i s o
phenylesetigpeine et dssnyedi@epdribPd Re@Godsigont ai ni ng 10 4g/ nl

propi diumiodide (as viability probe) and anal yzed by

[()13§S]|t ow cytonetry. .l 0141] . tasis detected by Annexin V
ai ni t cells were seeded

per well in a 6-well plate. After 6 h, cells were
[0149]nc ubat2ed RiTtdat2e!lpeen miell aferet seeded it & 6@l pdate and incubated

ant.i - GVP-T15 ant.i bodi es for..12 hr. i [
overfil B P e B RS S e M B BhfE Bl msae
GoatasedhnamsRBA d Celr ware dieh kdéstigpendetiiin 00 HieP/Br@zebuffte comdinihf &

e/ SN S s A S e it SOl b TR i€ Lbugatea
anti-lgﬁ??m@mfmﬁsmﬁ 11008 aimmnmmmalawm/sn wak addedngd

. er, ex uor, .488, ed.into 95 L | X )
incu AR 5 B BREE ST BB OUES e Gugpended i
400 @i PABYGRNc@faiding O0Qy/mAbopidivnietida{ds@mbatty p@8&Nand 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 uL) 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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tenperature for 15 mn, 400 L of |x annexin binding

buffer was then added, and sanples were analyzed by
woAB&119291 0143] Viability assay for Antibody-tpeBUsmos/016844

cells [0144] A snall portion of the cell sanples saved

fromthe annexi n experinment was used for viability

assay. 10-L aliquots fromsthe cell suspension were

taken to determne viability using trypan bl ue

in IO?Z%[?E, f@é@?%@@??ﬁgt&p }ﬁé] léf ﬁ’l}o.r ﬁgé &'94 (ﬁgﬂnﬁos%s;m i]'g annexin

yS| S was Forne
bindipg éufferyaniNRox Wasladdaded a Idyutlonvleﬁmaﬂ(i(}(édtem wstion as'oom

rempgghie i 15 HTE AR EE 51 HRRAR sl n G i) A Sl
werespapiediby Rfebfyl | osi de.  [0149] Fol | owi ng
anti body- pepti de conjugation, the binding capacity of

[014§]he Tl \ﬁablﬁél S0 B0 LhsRq@VHs anti body
( ti-G@W-T15) was determ ned using a direct binding

| SA. As seen in Fig. 7, both ch-a-GW antibody
[014‘tlant i - Aveyalbpprtionefithell samplessayschlsery theghpmariexperiment was
used mb@lﬁ? @gégg np- fzma"q@@@ﬁomhé%enqhggemﬁ&l \Wap %@ﬁ' Henfik-
he anti - anti body denonstrated a
Vlablbtymmggryeap'de@ exelusioigeseed Wi th the naked anti-GWR at
all the doses tested, confirmng that the

[o14sel f - blg@gisﬂglgﬁa@wpeptl de had increased the antigen
bi ndi ng 20 capacity of the ch-a-GW antibody at a

iven tJbo oncentration. . 0150
14t ‘HiSH A e e w%v AP %mﬁ by
Newﬁi@%Keullsﬁao%@@t | Date B ir€pdtteasiiealb-+ SH. whet her t he
increase in binding to ganglioside GW by the T15

eptid dantlbody was due to its sel f-binding
mmﬁeaturg{ég}@ seen in Fig. 8 the anti-GW-TlI 5

anti body denonstrated a greater dose-dependent
[0148Incr eaSelfibindde deiptidd enbartced dhidogelihdide tocianpedad eaglioside.
anti-GW\2-T1.5 antibody coated on the wells, whereas it
n fi nt, o t.he non- {
[014%on ugg:ogcavob ﬁ'aﬁﬁb&%& p% ?1 \ﬁ yé%‘ﬁ QQh blaél?%c 1typo%9he ”ldl%~
conj@@{éﬁbﬂ HOawm aBﬁB'ddeQ(BMQJI&S;Mas de?n@m@iefrmsnag adtrect binding

BLISHo b 6 T R B GOT-OHe ety G (GO SRt GRS antbody
showR& Qﬁbﬁedeﬂaid%ﬁﬂfincr@egél %md-mgﬁo“ggg\ﬁ%iégia& G, dﬂﬁ%flﬂ-@M@ range

the specificity of the ch-a- antib

antibgdysdesrongiFriechehizlcs ﬁ}ndglatcmﬁltmomm@dw@ tb@ paked an at all the
dose@ﬂe.l,t@(f, cgmm%%gtﬁﬁttﬁe self-binding T15 peptide had increased the antigen binding

capacity of the ch-a-GM2 antibody at a given antibody concentration.

[0150] Antibody self-binding behavior demonstrated by ELISA

[0151] Next, it was investigated by ELISA whether the increase in binding to
ganglioside GM2 by the T15 peptide-linked antibody was due to its self-binding feature. As
seen in Fig. 8, the anti-GM2-T15 antibody 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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5 binding specificity of the antibody, a direct
anti gen-bindi ng ELI SA was used to determ ne the
whbodiingospeci ficity of the anti-GWR-T15 conj upat/esk006/016844

anti body. As shown in Fig. 9, the anti- GW-TI5

anti body denonstrated a specific, dose-dependent

increase in binding to gasglioside GW, whereas no

bi ndi ng above background | evels to gangliosides GVL or
dem&ibﬁat&\ﬂﬁt the QﬁtﬁGWTlSTetﬂtlﬁod}ﬁﬁhl bind @@médlﬁmoﬁabaﬁneﬁ%ﬁdugmthe

of the self-binding T15 peptide did not alter nor
Fe-conjyggted: Wiphilisaeptidednai§tyof t he ch-a- GVR ant i body.

[ 0154] Enhanced surface binding of anti-GW anti body
[0152p0 targab ch[IgHtloﬁ @bdssiot §AAR5he a6 BB cIE&lAM? antibody.

' eukem c cell Tine Jurkat is known to expr ess

angl i gsi de [ The ablllty of

[015¢he " pe aﬁg’s%\%%@f‘éé?‘@ﬂgagﬂ ftgﬁv‘élslr t‘ﬂﬁﬂ‘%ﬂ%ﬁrtﬂkﬁ’ copRay
bindin@ speRifick$ ofAs @htmay,dlen@(%nﬁg@rtﬁmengmAtm uSeHl to@AeRrihe the

Jurkat_ cel red. to that 15 of the
bind R PG G B O R e B89 OB o0y (i e i
GMﬁh%tlbéHyaeﬂ}onthxedtah»@e&hc Aosc@¥BerBht 15196%)& (Pt dind W Bhnglioside

denonstrated a Ee0| ic bindin gnal three tines

GMZgagieasyno kinding %ﬁaw@c giRend levedy tg ga @ﬁlé@ﬁsGMrh o GMRv#y
detem%trﬁﬁﬁt%@n@%sttﬁh@ additidtr U dgakiReh A s pe% dlé‘%t' 2Redr

was 2-fold higher than that of the non-peptid
redugedhg tpgeifieity efiths JoeGM I mitbodwsult  suggests t hat t he
enhanced bi nding denonstrated by the

[01 SIPIe pt i d %’ngﬂﬁ}s% %fa@g Fxﬁ@né ?f Qﬁeﬁ}ﬂ/lg aﬁt%ofdzg %@{Brﬁ%ﬁﬁg s g n

&O 57] Antlbodles bi nding to the B cell receptor have
[015Yeen sAdfkuman Treell leakengie seklinedrikagis snowthie epmrss sahglidside

GM2 guztulﬂ &’aé' 1@@7)b he a8yl of @{eQJebtio%rc%Biqucec( b gl\/?tTI%ta’ntlbody to

pr oduces a death g
bind lcggi@ve veliesidecfMA grpressechen the 9gBipe Of-'-I!Frltah eqlhm"ae comgpared to that

of th%@%}g%oi%ﬁ{gg%d gx'ltf% fﬁlﬂh@dyﬂlng)g}ocgﬁcil l{zle %S%Q?V%Q @hﬂé é(gRthe ch-o-

unor | nauce
GM2f antlb@wﬁ(ahtbgﬁMZ) deorsiramd o fGMdpkcifi bmﬂmg r§1gaaﬂdhrbcﬂtimest gr@a‘ler

0Si.S of th et at,
than BekBRRRE B%S wHeishd e biATRG dbBonatnist G Bl s Sonbagd and v
antibbdyCw#y ygalau ?ghamﬁm tl@u/?? tha Abdn-peptiye gdiﬂtg@%ﬁ aﬁtlt&idyﬂl TR result
antj-pro er ect, X105 Jurkat ce]ls were
suge ety ahhsce ﬁ@ $ipe Semariie whpeﬁrﬂt@%m%%@mﬁ due fopself-
aggﬂyﬂﬁm&ﬁGHSQMﬂﬂbﬁence of anti-GW or control antibodies
for 12 h, and then the nunber of viable cells

(nsgenalnl S tounted. As summarized in Fig. 11, "no

[ nt|boé@ﬂ—ﬁgi%gﬁ¥@%$gﬁghan | gG antibody (Hul gG
treatment had no effect on cell growth or viability,

[015Tiher eantihedies himdingstonie B edIf iecdptonihbve Hebie staominite (Eidce

crossﬁ@%@ﬂ%@ipggy\gﬁ%’riﬁ hr? 111Th:|i1351tsI cefl llgreo?ifearlett]&olnl%%% 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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5 inhibition of Jurkat cell growh, as cell nunbers
were reduced > 2-fold conpared to naked anti-Gw
w@dobhodyr treated cells, and nore than 4 fol d PET/ES®06/016844
the control IgGtreatnent. As a conparison and
positive control, Actinomycin D denonstrated the
ability to induce apoptos7s, at levels slightly
hi gher than the SuperAnti body. [0158] I nduction of
presefpopit absérse dlantirGMP detontro]l HEbediss o1 ahden tRGumber of viable
[snLl. -t unor efégct of anti godi es dir ect,gd agai nst cel |
cells Lgp4ining Wap et s 87 Syunyized 4 Higs! n yhintiBedy] qe cengrof gnan 1gG
antibo@d I E G tréatmenp g Sdffect dnhRll ¢RIvHh SEVTRMIBS, WB@Shsitird W8 some
cell}l gr ovytcg\ﬁt ug)y wer e anal yzed for apoptosis
effect Wi &isiaH-BY2 AL LSdy-i Hepveysn diei T Svinkedariibady, dempastrated a marked
inhibit@WfUSkadcell StonRmas 8lhuntbersaitSreduced 30 B PoonfRRRL ORI
anal ysi s using Annexin V staining. Antibody Jurkat*

anti-Riy2 4ndhedyeiseted ocils, ang mau thgesd folg yersus thowpniroldgp treatngent. 56
com;ﬁﬁ%d}n %bﬁﬁ@s&htrgﬁ?gﬁnzoﬁ%cinﬁg‘a bdm&ARardd de gﬂiht?yzté gﬂlfucr:% ?Roptosis,

Actinomycin D 81.910.2 15 Data were summari ze
at levels plighthst hghsr than fherSuperantibody0159] Treat nent of Jurkat
cells with the ch-a-Gw anti body (anti-GW) or the

[0158)h- a- @Ricast diaRdyicsenj ugated with a scranbl ed,
control peptide (anti-GW-Tl 5scr) did not induce

0sis significantly ov | evel s i nduced by
In or%? gcgéeﬁ%rmmw]?aﬂle& Hﬁtafl%‘]t‘}ll?ﬁfﬁgf%(’t pg @tlbggle dlpﬁsaag againsp celhsugface
exprdsftli@agiBsiiesSm RS di do thEMMRYIRIM, of AMJJ&%HS, e lcbIs sdnfpRtu8sl in the
[ M ttﬂ_t e anti -GMZ-fT15 20 ,081211 ugated underwent a
cell eowyiftisfdy Xite A et IOIRpRE Wlreionhyareagirme panexiny sfaining. The

resulBACKGERMIEBRdabRRr € t han 4-fol d hi gher than that
i nduced by the non-conjugated anti body or the control -

conj ugated anti body. These results confirned the
Tableaf:t%R?%W‘Sﬁ ysésdggﬁgﬁr@F¥‘9§feoﬁta‘Wﬂ%'- conj ugated anti body.
WO 2006/ 119291 PCTI US2006/ 016844 -38 [0160] Exanple

Antithhdy Gener'at i on of Aut ophi || JugkaPept | de Sequences TI15-Sgr,
No trddtbresicr 2, R24, and R24-[Chargsd

HulgG 7.2+1.94

Anti-GM2 14.8+£7.55

Anti-GM2-T15scr 13.04:4.60

Anti-GM2-T15 54.2423 .4

Actinomycin D 81.9+10.2

*Data were summarized from four sets of experiments.

[0159] Treatment of Jurkat cells with the ch-a-GM2 antibody (anti-GM2) or the ch-o-
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.
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15

Pepti des were synthesized as in Exanple 1. The

sequences are given in Tables 3 and 4. Table 3:
wemsenees for Autophilic Binding Peptides NaneCcT/uS2006/016844

Sequence H2 to COOH) SEQ ID NO T15

ASRNKANDYTTDYSASVKGRFI VSR 1 Tl 5scr or T15s

SYSASRFRKNGSI RAVEATTDVNSAYAK 3 Tl 5scr 2

SI GAVSRFNAKG RYSETN\/DTYAS 4 R4 GAAVAYI SSGGSSI NYA 5

R24.afd R2AS]RN§&NDYTTDYSASVKGRFI VS TI5 t andem

ASRNKANDYTTDYSASVKGRFI VS- gl y-gl y-gl y- 11
SRNKAND TDY ASVKGRE] V! ue s for
peptR RSN oAt Pt et bt s Rl e IR PR 0
COON SEQ I D NO MIS KGEGAAVLLPVLLAAPG 2 MIS-optim zed
Tabla\KGESMades RyIAurgPEe BindineF apiigespt i de
KGEGAAVLLPVLLAAPG gl y-gl y- gl y- RR- 12

ONgd! Y- gt V- REEGAAVEL EYE A M GoRgdeTT — 1~ SEQ ID NO
T AP ARG INB T TSEA S GRARGRAVEL PILE AR
Tls'scr‘o‘f“fllﬁs" < ESS‘;{S}S R AVEATTOIYNSAVAR ' T+~ 'V3
TISSAR pi s e e CRKAVSRE VARGIRYSEIRVIYLYAS o v bt
CEZARAN: PR £ GV AMISSQORIINY A oy s ™+ o hydle ophi e
R24- T Y 3 ]ég%’fhlc inylbi rlt\§
T15fieapfiden t|HeSREHANDYIH O %@’%lyvﬁé‘/ﬂ to 10

charged am 8- &l}"lgh’q SBNK ANQMI Y SABYRG FI\(/%HD
T15tarfiepx aken. A$R%‘Kr‘\é‘§%YTHP|YS/h%‘dKf38@HV '

(R24- Charlged) w& d

to be conjugated to t he tryptophanior»nucleotlde
bi nding sites and preserved self-binding as well as

Tablé @dgé“q%gnc%ﬁ’ﬁﬂtl\@éﬁ&aﬁé‘ﬁﬂet&ﬂﬂg P'%ﬁﬁ@sd to anti-Gw

anti body. The sane am no acids 15 present in the Tl 5
sequence _were random y re- arranoed_and used_t

cNA®Er (ict] a f ur t her Sequeiee RHR ¢ @@ de; this slcr 3RQIRANO
MT§equence (Tl 5scr &fCEGASYLLPHABAARGs el f - bi ndilng and
MTgtpptimized WKGESAAVILPVLIASPG 7
MTS dipeptide KGEGAAVLLPVLLAAPG-gly-gly-gly-RR- 12
gly-gly-gly-KGEGAAVLLPVLLAAPG
MTS tandem KGEGAAVLLPVLLAAPG-gly-gly-gly- 13
KGEGAAVLLPVLLAAPG
[0161] The peptide derived from R24 is difficult to solubilize except in DMSO or

alcohol. Using such solubilizers can not only denature the antibody but also makes it difficult
to conjugate to hydrophilic regions of the antibody. To overcome this solubility problem 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 aquéous 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

present in the T15 sequence were randomly re-arranged and used to construct a further

‘'synthetic peptide; this scrambled séquence (T15scr or T15s), had no self-binding and when
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anti-Gw anti body did not induce apoptosis (see
waxasplesd, Table 2). In like manner, a SeconBCT/US2006/016844

random y sel ected sequence, derived fromthe am no

acids of the Tl5 sequence, was used to generate a

synthetic peptide (T15scr3®). Unlike the first

scranbl ed sequence, this peptide denonstrated

sel f-bi nding and when conjugated to anti-GW2 anti body,

conjlfgateﬂ(ﬂ@lélrﬁﬁGmC&ﬂhB@:lyf‘dld ot iRMEd popilodih @sree ERaipié Bera8ld 9 Rdke
uen sel f - blndln%@be avior can be

mam&évr?e%ﬁ dfan‘g%?lﬁag?%@ LaYrECa ARG FOMdse pnBmagiHeof the T15

sequétck Ol d3akedlth pescRalel € Bihdab e;ﬁirdé gﬂgg&'Z] T‘Jnﬁke t‘ﬂé hfei@hbled
order. fromthe original eptid brary

15
SeqUESret %P@&ldﬁéifﬂﬁ@“sfrﬁfé% éelélaﬁ@n&m%\ﬁhenae@magated:f@mml@éﬂ gitibady,
inductd 26626 ih WveRBlidhePthAHinB 8rigiamiTd 5 Q@ctdé§c%d Thes, sg? Pitnhlfnﬁ behavior
ot her self-binding sequences.
can hegapratpd gsingfhevame élngﬂowﬁrﬁ@ﬁ@glﬂmnglrml fqggqtcae by agianged in a
dlffe%lﬂf—‘oraréiffrd?@@lte 'oﬁﬁm%eﬂléeﬂ%@ptmshgl 2 d#éﬁ%ﬁe%%%g ﬂ%@é éamg\éﬁnmo

antib via the nucl eoti de
aCldSaPCf“iltﬂn ig} 4 gegeen aﬁwelﬁ”ﬁrr@mgwowé b @@@tt@ idgRiifet aitheo Sﬁlﬁalfmdlhg
sequéfakdohydrate on the Fe region. As shown in Fig. 12,
when tested for the ability to trigger apoptosis, the
nucl eotide site conjugation (GW-N3-ATP-T15/bioti n)
[016%ener attsamaley; Gamparisany Df Vatio lebulin£rpniugationsSites
carbohydrate |inkage (Anti-GW-T15). This was in spite
The Df5 gebedd RElientdabhs onfuRBY rati &3N1D Qllﬁﬁﬁﬁ?/ viaRigd rﬁ!cle%ﬁldesoﬂfgng

pti des er anti body and nucl eoti de 1i nkage onl
site, Elé%?ﬂhalééf oy sifiseang Sergush negipdes oxidation pf the syrbehydrate on Cone Fe

regiofi OBk YR mang\@,ﬁ Whe thesitonst Qcﬁﬁty% 20 éﬂ)gﬁt&gg rt’l(lz)e]gfucleo’ude site

pept i des. ation to epsilon-amno aci
conjUAHQISEN2 N\?P“a fhgi biotimi geugiated ohigherdevss of 4ppnﬂ©$iﬁglan the
carbcﬁﬁ%@ﬁfeﬁmk% rgpglnﬁ rGl\_/I@ %g?t gfrﬁg t»\}lag ﬁ\l s P@Q‘f;{h& ﬁlg Plx/dr%g linkage

insta @11&311(] p@@tlé@rr@h@raiboamndbmdyottdo llme@hgyéqtelppdas ped'cmtlbwcbd

r A
Hencl S, R0 EHR WS SR ool BB ek BB Th S RopldHE Gopivestion o
epsilomahindiacids ofmtiborky] Via betbio-bifunctpnelaneseinkiki ggenis3yave Thénactive

renta ti body denonstrated a high | evel of

comégi g‘%éu% gnd killing of cancer cells. The antibody

was al so effectlve in inhibiting growth of cancers in
[016Hude mbxample3: Restleht Aposthiaaadtivityo r enove t he

potentlal for imunogenicity in humans, the antibody
016 h A SR iboY
oo, . PABIASH N & SheIE ROl L0l SRR,
was tesiedefir the abidity tafigent apppesisl agapst hfmani qayce(rmcluélhgum}smalmu

eghya t r bi

ung TR £ The BRGLSRIRNS L AbRLweHBily NG0B tdhing
of camget ¢cdblodbhe aooquugas eldo tffective in inhibiting growth of cancers in nude mouse

models (not shown). To remove the potential for immunogenicity 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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pepti de (Sab), denonstrated high | evels of apoptosis,
webmwshanot o that of the parental antibody. [ OAGHISA06/016844

further exanple is of a nurine antibody, R24, which

targets the GD3 ganglioside on human nel anoma cells.

When natural |y expressed,4othis anti body has self 5

bi ndi ng and therapeutic activity in patients, but as a
self-biHABRE bétide 83¥b), Aeslynstrhtell AR SevaMiod hﬁo}btosﬁeélﬁlrlarhb it Oh@pdental

t herapeutic activity (Chapman et al., 1994).
antibRe¥t or at i on of therapeutic activity of the humanized

R24 anti body can al so be achieved by conjugation of a
[016SE! T - bi Adlirthgr gxambledeoftomurideenalidy JRa4 whidh 168dts the€D3

ed versi ons o i body TEPC- 15, and T.15/ S107
sang G T £l P B, G Doty DS celF
bindmglahd hiergdiulg ap@ityiifl patlehts) RS o4 RunhiZ2 BRMREy it loses av1d1ty, self-

bmdg@laEﬁﬁ’ﬁ%g!%‘EI%BF%Vdﬁyr@ﬁ%mg‘%t%h%I195?4§t VI t%ﬁl%{pofévqpeutlc aanty of

the huglagieft R2 fitibodSURe bIRE bé Bdibyed bdddmRigatiaT SrRREMD (g peptide to
(monocl onal anti body to HER2/ neu), has been approved

ﬂwaﬁ?‘%ﬂe 15 FDA for treatnent of breast cancer. The
antigen is expressed in approxi mately 30% of breast

[0166pNCer STH@Uhhmhﬁiz&NeYsuﬁb oBhntibady TEIPC hasET s 1091tk alsSbenefit
t he. | evel ression. $uff|C|ent o tri

gg.ef. .
fromyqeajugH oD aeSF ddng Reptiqede restopser pgnee s7lkbidipgang herapeutic
activitg €- screened in a diagnostic test to determine their
suitability for treatnent. HER2/neu is al so expressed
ot he [ cancer
01680 °t y premple: Eatagged bindie sl oonit e of
3ugﬁgmﬂ@ayunSU|table for 20 treatnent An autophlllc
pepti de was conjugated to Herceptin and tested for

1680 1 o e Grpp B imana oI HERIME ARG ormeRpy e

FDA! for tr&dﬂhiﬂt oamesst candéd. Yhdanbieroik eg@tdssd inra@pioRisiatdly 80% ﬁf breast
conpared to an 'r evant anti In cqontrast, the
cancg MBSl ePo Bl b THR R B SR e OGRSy e i e
thereﬁ?)@lmd cfiRcts AN ffa¢d phgshtsl 0¢ ﬁBr(nlaHﬁprc sQepRdAnh thgehtié RET d&krmine
ptin; over 57% positive conpared to

thelrlswaéaﬂéso %ttre%mep%lﬁl&?f 2%6@#8%@1%%85%%91}161‘ PRcese pigh 3¢ Bon-small

cell hﬁ%%ﬁce&u&#ﬁ%ﬁl@qﬁlbﬁa@qb{wfl%m tﬁﬁkn'l?lﬂl%qwe' JF c&lc8Punsuitable for
bited grow'h bétter Parent anti body and

treategiit 4n wtp@ghq PeRpép Y esqo8iugRipd t@é{qr% ip anctgsted fop ilebqy to bind
non-E-ﬁQm lef%% caﬁ&?t@s[ s‘%&}% fh iﬁ‘ﬁt ﬂﬁ(‘tc%q;aﬂél) C?Y&EQIP%%?% PEPWAES to

anti bodi es 017 i'es an
this cancel ; only 0.5% of cells are positive compared to an irrelevant antibody. In contrast, the

same cancer can be better detected with the autophilic peptide conjugated form (i.e.,
SuperAntibody form) of Herceptin; over 57% are positive compared to irrelevant antibody
(bottom panel). In separate tests, a SuperAntibody form of Herceptin also inhibited 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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Anti - human 1 gG (whol e nol ecul e) - per oxi dase- conj ugat ed
woeemendapy anti body, avidi n-conjugated peroxi PaE€$2006/016844

anti - human 1gG (whol e nol ecul e) anti body,

nonogangl i oside GW were purchased from

Sigma- Aldrich. Anti-GW anti body, Herceptin and

anti-GvB were obtained fromCorixa (Seattle, WA,

[0171&92:;“ %ﬁgshggc 1] &&%leﬁrﬁ@%ﬁfe% %Mcjson W&%gnda?y antibody,

avidipeqtjughes pnmxeiaﬂbe&ltg]nemhn Ig@\A@Wlé Bieculp) d‘xl@bocﬁl) monogang11051de

cont ai bi Otl
oM FER S fmt Bt R Al R B ARG B OB
were thamedh frainrGoniga (Heattle,Wrad,| Ganahtesh (San Fﬂaecmiop@&) andCMI (Havana,
Cbi Cﬁ larn'no groups of lysine [Multiple
uboa, re&ﬁ’? “Beéptide]. These peptides were synthesized by.

10 Genened Synthesis, Inc. (San Francisco, CA). [0173]
[0171];\/1 2 TavockirBls weT - b@ttwelpta@bswemd@ggwh KM AGWE ESEQ ID NO: 8)

contafy g&g&x@@@mi o ARLE s i b Ate itl o eintaef 20

KAAKRGENIOPAGHY (SBCEID NO195ntiningidtirindle@seswartes dlpieLaipd pgion
a5 A5 BRI ERRL AR, BeRSBAIISPol el

GeneplR@Sonthésts, iy (Sat BAneitco208). 100, 50, 25, 10 and |. M
concentrations of biotin-peptide. Photo-cr ossl i nki ng

s do in [
e e T e e i L L
from 24¢R ESA\(®nDiegh, 8lAyzed agai nst PBS (pH 7. 4) buffer
The anti body concentration was determ ned using

[017éﬁomaSS|P 01P{)18§n IJU%B%EM AR5 %t Finige) ’ blcgtern.ncgl() (PI or ce

Chem cal, Rockford, IL). Chineric anti-QGw3 :%HC
[017§1C1 MABAlHetiborkes vaubimpubated withi the trmmma@ﬁowmgp@t $ for 1 hr

at roogfg( %@%&ﬁﬂre'%ﬁg?&%& v@e‘f‘é:ﬁ{'&gd Bligtutl at ?%&pﬁ,g‘é&l ] qg a8d ]1

rect
concdtratiolsi of biotiyipeptild. Rintd- @o@ynlvwgwaso@me dsibg/Ué(omi@sagnl@r @P1 0

o PR S L 700 B

dialywdd dgaidSoPEX pBIA) dueoThe dntihodjaaﬁ,cerpfdtﬂn Waf daterRined wsisg

‘Com%sp% ﬁ}sﬁrﬁteiﬁs&%&ﬁc@).g%(ﬁ‘%%ggl{lgtl% glog av&% aer%orl%gd % |1 &{]tl-tsoblotm

(Pierdy ClgdimitanCRue&fokd)GLY Chinderio @nit-GAM3 gly@ﬁyﬁct(@ﬁylﬁBaHuv&a, Gube) was

oS5t o e R R s i .

of 30% hydrogen peroxide per nl) were added to
[0176] Direct Antibody Binding ELISA

[0177] Photobiotinylated antibody was coated by adding 2 pg to the first well and
serially diluted and incubated overnight at 4°C. The wells are washed 3X and blocked with 3%
BSA dissolved in PBS, pH 7.4 for 2 hours. 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 hour at
room temperature, the wells were washed 3X with washing solution. 100 pL of OPD solution

(OPD buffer, o-phenylenediamine and 1 uL of 30% hydrogen peroxide per ml) were added to
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col or devel opnment was stopped by adding 30 tL of 4N
wo2fsed1apd the optical density is determ ned BYT/US2006/016844
scanni ng each well at 492 nmwith a Fisher Scientific
Mul ti skan RC plate reader. [0178] Antibody Capture
ELI SA 5 [0179] Goat antigbuman | gG whol e nol ecul e was
coated at a 1/100 dilution per well, overnight at 4C
The plate was washed 3X and bl ocked 2 hours at room

each WRITPEhA¢dI6ralevélbgineh¥ovaStdbped bPBfRingHo i, df ANTHES () 22l eheWpSical

dens%yd]g Elgtglfngl%(? dqc;%qxgt?gfeﬁtg}h']%e P h Ot gho\%}c}u%/#glﬁez %cg%cbl\%gl){lskanic
phmka@@bated for 2 hours at roon1tenperature or 4C,
overni ght. The plate was washed 3X and 100 gL of a

(017 / 1000 dlhu i on, of i.di n peroxi dase 10 conjugate was

dded ég¥—%g¢29#¥qg3$%ncubatlng for 1 hour at room
tenperature, the wells were washed 3X with washing

[01790l ut i divat dibichunlan 3G GREle siwllectileovas CQREN draflf X0 dilution per well,

ovenbgl 4 JBF el e B R AR B halpEiegfn e 2%

BSAWaBBS tptDPpedThyplaid tian ¢adied BXahd 20 si2REShastiotinhRited phiilsaly was

addedyfit 5 e WElE st e e o LR R Shoufy bl EadpuiiA'C
overniht| @ﬂ@@lhte Mai g aiRg Bkaat deo FL bBA1[100Bdijutiehvbf avidi pertiMlase

SR RN T RS L

wash8d $X Hithtvedshink 88168Font1 00 ub o8 OPErso}ﬁ(ﬁlév&OPﬁ_B@ffé/r\’ed bl*?en#f%ﬁ&hamme
bl ocked wth 1% BSA for hour s t ophan

and g8 p % by s ZERPEe PNl WHEREIG 6 CaPhRIL GG alor ditclopment
was &&gpeé by ngMLLoM@ﬁHmeaqd R ol dsRy wh O hnind8bl Scanning

20 serlall¥ luted. After |1 ncubation at room
each%ﬂpb‘i%tnm with g FishenfcientifieMutiskan R platayazdend 5X wi t h

washi ng solution. The plate was washed 3X and 100 L of
[018@ 1/10Q@x@gﬁédgwbgﬂmgyidin per oxi dase conj ugate was
added per we ter 1ncubating for 1 hr at room
f.enperature shed 3X wi.th was
[018Yo| yt i ML L2 ﬁMéﬁn%eB%@ lﬁﬁmdn?@@%e?@%were élssﬁved in
methB{2 BYd @A%d@b&ﬂigﬂﬁoyﬁﬂﬁné ok bol9ityé&/mny&ﬁ&%s at 0.5 ug per well

peroxi de/ m) we ded to ea

The yellsatespplesicd Witk lie E%é@ 2iputse &?IY% trxwromhaeleaRp%mwmded
to 1 %'E%A%t 'c%ﬂéen{éi?cfb%' dry é{)@ﬁand%é FL%@ %@de@fo oL AT of\@aﬁ and

92 nm ( Fls er Scientific t1 skan RC
seriayeditiigd) Afte[r Gmslzqtloph@’p@m|tmnemtmratf¢rdrhraﬂle wels were mashspli SWovith

wash%%ggfua&%%%z]: pPg\Lg%gﬁ)e%/ BLH&4bo uL 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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-43 [0183] The anti bodi es were incubated with 100 M
biotin peptide at pHs 5, 6, 7, 8, 9, 10 for 1 hour at

wo opniesper at ure and UV-crosslinked. The sanpPEBEUS®NE016844
di al yzed against PBS pH 7.4 and anal yzed by capture
ELI SA. [0184] RESULTS 5 [0185] Screening of biotin
am no acids for photo-biggin 'Iam[0186] Several
bi oti nyl ated am no acids were m xed with a nonocl onal

[018ANt i bOGYe antfplSdids waeq!nc%w&s@@hm Wbloﬁmemaétaugqsm7 8,9,
t'hen dot-bl otted and deve avi din-11

10 fog d haurgroemsiempeiaiyreaid I%\h@m%sgnlsadr \HBe SHNRIGS Wit @ﬁb/?%%ﬂ%lét

PBS pBGU AGnafRd P eub L4, 15, OKT3 photol yzed with
llqot i nyl 21%@% t?yég?%phan yi el ded the strongest reaction

th avidin 10 foll owed by biotin-tyrosine. OKT3
[Olg‘ﬁhotol PFEeYLUSt h other biotin anmino acid gave only
background reaction with avidin. [0187] Titrating

[0185r P- bi Gtiebniphot KbtiSdnsino hdddsFBE phbeo-bibtimilaiticlat a on t he
affinity of biotin-Trp the nonoclonal chineric anti-

angl i Sld anti bod t ol
[Olgglncrgea PHG? @goﬁlgéfﬁie%% QI YRS %Allgd;\_zv#?%}non§égn]a%gﬁtlbody,
OK T8 e leksosedioviiy | The rigtureh@ad thandiot aloaecharslai’ewlqieﬁ mgth av1d1n HRP.
| at eau of biqtin tion of the antib
The fesGre Sestod daf ettt Rl iensiy bRy 1A D i Bl 18
OK T8 iphétalyriwie tlnaﬂgﬂzhar trypocsphad ﬂelabcﬁ] the btramémeaaﬁm \ﬁﬁ)ldywdm
gai nst ,gangl i os sho 0189].,The
Rollog U nGEE B R a1 1 Cheet BHBOUS! DSy ES AU 0 i
back¥Rend¥eied withheididlumani zed anti body Herceptin(c) was
photol yzed at different pH As seen in Fig. 16B, the

0 hi ghest. bi_otjnyl tnvvas.at pH 9. Simlar pH
[018 ependgﬁgé—mm%m I5Ps n was observed with other

nonocl onal anti bodi es (data not shown). [0190] Testing
[0188]he coVialodriin éitd acthereffinitp bf bhibidn-Drpahe mmffmqhorqabcpﬁmdﬁsanti-

T that th hqt blotlnlatl cre
sanglighyan tarit CREA G bt Rie AT oo o Rl R s b arB R ST
The @mlﬂs l@@@lyn intHig IBAQﬁdlgWé §i§aﬁga5tﬁf6gl piméaumfammylgmgif itteintlieody at

was. exposed to u
the 100 M Iout SR Ion b peers eI Py AUE R En AR
chlmEM Sfibody fhainkt/zaBAMRIe (dea f kA eadi ng of the native
bi otinylated anti-GW antibody and the de/ re nat ur ed

[018 n|t I()Pg_ gﬁ?ﬁ?gngqé%@ gﬁeg'%l ’gr %Vlgtulﬂwa%{ﬁna)%a was pro ed. The
humahiled Bl 2R ice D WSs?ﬂlibiolﬁde@ A6B&Fdrent-pHl As seen in Fig. 16B, the

highest biotinylation was at pH 9. Similar pH dependence on biotinylation 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



10

15

20

25

not react with avidin in the ELI SA. These results
provi de evidence that the photobiotinylation using a
wde@shindi N peptide attaches the biotin-pepti dBCT/US2006/016844
covalently to the antibody. [0192] Antigen binding of
single and nmultiple biotinylated anti bodies. [0193]
Next, the use of biotin-paptides that contain termna
Trp was exam ned. Two 5 kinds of Trp-biotin peptides
wer e synt hesi zed: 1) KAAGW containing a biotin
p
not r@é}%{k) %Iﬁﬁ %ﬁgigtr?rll the IE%I?% 2?\339 F@sﬁ%\%ﬁ%ﬁa%% r‘wenpho%c?blotmxlatlon
usmm’lfmmp@quphdq ﬁ@claﬂs pheebictinepepiidd ¢oyalemtiyi tn @hegmcbmb’ of
l'ysine [nultiple biotin-peptide]. [0194] In Fig. 18A
[o195he si r]&ﬂt ePbifllihB 0PGRS SR HMITBR btdyiRl bifgiRieyas
conpared to T1nsolubiTrzed gangl1toside Wth the
I'tiple biotin-peptide GMB.. The multiple biotin
0193 ant | Hyhedtsy ablaBen- gﬁmﬂa Efit cepian Aeraingh ATPswag epmined. Two

kmd@(\fﬁ T*Fﬂb‘ld‘flﬁ eptﬁlemvkl%rsyﬁ’chésﬁz%ﬂe neies A GR GOntéliﬁﬁ% a BREWERMecBle on
e and the multiple blotln%lated ant i body were

the al?é‘é ﬁlanaﬁowpr{@n&lﬁ Pw@mpeptahl an AKGEABA AGHsantpinipetbisin
B e s S U e
chnlag%§ are baseq on the variable availability of

01995 et VB Fitniby ot gels Pigen erRfida dupanizgndsati M i efpeRTegHto
1nsolblb19£édrgaﬁgl%ﬁb RSth tﬁ%‘l’ﬁulﬁﬁl% 'bhﬁqlpﬁﬁtlder&ﬁtlmﬁ‘ utiREhuiBple biotin

bi oti ns attached 8-12 | ecule. In contrast,
antibagly prafiiqpd sERNgEr %Séf*. Siﬁ}lﬁlzﬁt"‘ﬂ@r@"ld@ HRPripdlar differepres QigoisB)
betwBdn @Jlﬁ &AM SR leﬁ)%tl ?ﬁeﬁka%*ébdy Ward REDGTA ‘fhg cﬁ ric anti-GM2.
nucl eotide site finity sites are avail e per
| g nol ecul e., The nunber of Trp sites is varlable in
[0193nt i bodicawaringihe gdiciencyefphatorhiotinylatian with chemigal bigtigyls
by a commercial biotin determ nation assay (data not

[0196]howWN) .Chkfidal lgotlrﬂﬁ?atloh R2hfiig@stateasdif onaid GhrablRPailabiliby of
| nsol. ubi |j zed anti bod es i.s sho As 20 expected, the
reac"&’ﬁ@lﬂ“&"aﬁ"f‘{ﬁ ‘% Being A PrpRIge H’I‘ﬁtwﬁ%ﬂg@mpﬁ%@% e %ftaPB‘?@éﬁs

numak bSfiotiRadhdhas istd BNpdr dlecBROTPc Rt AMMhiBLRLed biotinylation is

anti bodi es. k0197 o conpare the, det ect’i on

limitechisthe pymiesy of #TiaiY sifee pereLiagiyc it fateeting Banugenside siteig
affin ﬁfé’s ‘5@' avgllagte' p@V 1ahd oM TH REmBE dfqﬂ) Site@ ﬁt\)arl%lé/ ﬁloinﬁhécﬁes
i bod performed. As shown in Fig.
betwe@méﬁr@aﬂ neym@leéwlf: Ay ¢sHmetgd &y eicooaprepil bigtio égtemeattnoo ngpey (data
a a [
ror RS, ERED RSB0 ARAPISS L FLIPALARRICH Sy 1y 2
expeqtpd fthe th@mkk)alploirmg{lat@tjantimim@@j@g_ ggger ELISA readings than the
-45 [0198] To denobnstrate the

phm&%ﬂhgﬁﬁgggégé |C|ty of affinity-photobiotinylated

anti bod the chimeric anti-glycolylic GVB anti body
[0197In ELI %mgareﬁwetemom@éﬁtmw IFpgantizen-spesdicdids 4, 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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biotin anti body recognizes its target antigen, not
control ganglioside GM, GW and GW. [0199]
wWER@EWRSHION 5 [ 0200] Conj ugati ng pepti des w t hPCT/US2006/016844
bi ol ogi cal or chemical properties is an attractive
nmet hod to enhance the potency of antibodies or endow
anti bodies with di agnostigs- and therapeutic utility
[ Zzhao, et al (200 1); Zhao, et all (2002)a; Zhao, et
[01 983| ( 2 OQZ)daﬂnond‘ﬁ@fe tlﬁ@@iﬁi@érﬁspemﬁﬁ@ df&f@ﬁﬁyl-phltoﬁfotlﬂﬂhﬂe@ @ﬁilb@&y,

N A R S

biotid AftHE&Y xr&aogmas itduelipet an@igergho@m@mcgsnga}omw GBNQGIVET and GM2.
study, 10 nenbrane transporting sequence (MIS) was

nj ug ti bodi es and denonstrated that such
[0196&1’8- anﬁlgggﬁg@genet rate the cellular nenbranes of
living cells without harmng the cells [Zhao, et al
[020Q]2001) ]ConMEﬁn@rmbﬂiIbsl Wit bw@@im or @amirabmfolﬁerm:lyareammﬁve

methg\? F @h?rﬁza qg (gelﬁgy of an 1tr>ogltri)n0pt clei;v Oanﬂb&}il{g%lth (f a%noStlc and
therapéia ma&ts/ [Zhe, eti aﬂT(ﬁ(DO B); Zesp ered (éZOO@)aaletaobﬂdy(%m:)b] rm example

o SR P 7 KRB B L S ARRE o

dime€iginp aibdeiRt &ithenHahe:ditmgatngant mdncttdneﬁhpcqﬁasm Melarmoghes sthiey,

merm B g b eHERROAMES PUBSLY B 0 FHE! AP HYARE Hebei

such NETRLAKtRSdiex |p€1ﬁrb@rﬂhdlfellﬁlbﬁmaﬂbﬂamd)y liviag GéIBatithoat harming the

reactive the .nucl eotide affinit
cels 0o LRI DS T SHPGIeD A oh es B o i ggion of
apopRAR P RILE cARPAIARING b YeptRiRdioOb €3d (:érﬁegﬂ&nt fA8mbM28Rdnces the
Here is presented a sinple one-ste
ImmegePONIERP ARIbOGYE: FASE Herecreabing wpvthca@gadj b\@&b@%ﬁe tlioa (1998)].
di scovery that antibodies can be photo-crosslinked to

[020 ﬂ]f onat ifg amsfiﬂq@mmgghnomhemv@ﬁarﬁ éd‘ﬂb@)ydraltd&mwjih%lant
eterocyc 1 C am no , such as tr

nuclgsiige piadias siearere bet QOW o hare (%Wlmc bﬁ’é‘g“élg gomplex chemical

reactﬁJnE ' "Phé b RPE B %{e‘ﬁﬁﬁ'récﬁﬂﬁ’eﬁ&ldﬁﬁg 8fhe aﬁtﬂfodﬁﬂ)t dr&@dlh Raetive
[O These new affinity conjugati on nmethods have

aldehyée ﬁn ﬁnu@@qﬂd@ @f@nmxphf@ocwslmkmg IRYAlers ey yafbesigeian azido-
xture of antibody and
aden@p- ot 1 lt!%\{peptl ert ?%%o]g]uces a bi otin antibody that
can be used in ELI SA and ot her biotin-based detection
[020%0et hoddlersisaresested %?lmykemneﬁehﬁf@t% grogsiniing frebyiayrbpe peptides
based 6 t%%ﬁc&é@)ﬁﬁt a?lflbcpi'lé's‘,tchﬁ% ﬁoﬁ@&‘ﬁ%ﬂnlﬁéﬂ% arofifafic hﬁﬁeccami‘)ﬁn

conventi onadl |ot|ny ation c en1str|es but sufficient
moietigs (HBdele includiag hpteropryphig |a§m10rfwld5stsims tORPB#Y | Yustpgatides that

conta;'i-ﬁ Rauﬂ[gllfai @yﬁ%&n&hé}g fo‘n'itg%ﬁéétg lekgxgtr nt; for YRR dleo

es wt 119 CT/ US2006/ 016844

-46 bi ol ogi cal and chem cal properties simlar to
[0208hose prhesa rewsdfinipiaonjugstion matlnds dpvedieen depysiyated 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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Zhao, et al (2001); Zhao, et al (2002)a; Zhao, et al
(2002) b]. [0204] Advantages of the tryptophan
w@bdobnidyt site based biotinylation are: (i) gertt/€52006/016844

one-step procedure wi thout nodifying am no acid side
chains, and (ii) generates a reproducible 5 antibody
product |abeled with defisged nunber of biotin
nol ecul es. [0205] Exanple 10. Detection of circul ating

blolog?éall-aQH cM@rﬁ@al%&Hb@fti‘e@mlexotg ltifoze Lx@@@@gly B_ﬁlﬂlsl@éw [Lbﬁ é’t a‘Pf(l998)

auto 84 lic antib repared according t
Zhaopetiah 0PI e ghast et ah ézooﬁae%}@ﬁt etlah@@%)t’bn tor ecognl ze
epi topes of circulating ox-LDL can be determ ned by

[020410nductA Rentdees dNEAGkGHopEA AFfinitylsits base@@i@tlnﬁatdn-a@ L(iJ)Egentle
I'gG Fc antiserumij s coated on mcrotiter 10 well

One-at?rn REpeerig Sdthapaodifiipesgringrstd sidechginhang G gepqraey ayrepaduclble

antlbb@—p@@!fctt 1aBb188 with U6theA RuthBér of 8RABmoRicfleddded. Next,
[Tasma i s contacted w th the coated mcrotiter mells

ol | owe
Unoéuper A v
conj ugat ed to an autophlllc peptlde IS added to top
[0206]he s amﬂxwlabthty ﬁh&topmh@hleibedieﬁ @mrhme(t hcot)ﬂiingle the principles of the

abel ed secondar peci fi c
presepb Gt R e R 7 g O e g BT LB B PTEE AR ng
condﬁ@ﬁ@lafshlfdvthBm Fiadtf doat dnyi-rh&use BG-EObntBoraml isl cslpsavgnaticrotiter

| east. a seve fon i ncrease i det e on over
wellsy fpaly meu%em@? STafiog sosie m&%@@ eEbLpaelepimuch as for
apoBC@ﬂétaﬁﬁHdSNE}@ 1@s>mah5>bor@atbd viaeh the edatedesicliteCiels, @tloded 8
(see U. gj Pat ent . 6,225,070 to Wtztum et a
exter{swz O7Fhing dikpth-@ Smer-aptlhﬂdb. OPBFSIBE 2 BHYORPHLF Fr Parkik GogHpeated

to an aﬂto@ﬁllﬂ@ beptik & Rt Sto tof B Ml idA! PR ©nipRhddaammlibiPEn be
| eading to atherosclerosis can be inhibited by the 20

visuadizgsblesi & pbaled ssepnedpyantipasly apesdic for the Agoriviicipaptife Syrertaptibodies
havutr%@wﬁ biRhAE Ky r k8 PICIAGIAURER KRS 2 sQ¥ral-Flid B¥rease in

rop ages. Hunani zed autophilic antibodies having
detectipr ovdriapilogous sypeorntibplienpanspegifiei fol erklPedCangrols fpsax-lelpl can

be pl%%??({ %} @‘9” 2 tledHEE Lﬁ%%ﬁg? qt%ﬁegt ggte%%{?q{ ! BiHFRe %}Eh?

ing proper c antibodies
increases their affinity for ox-LDL over that of
[OZOUnconJ IXARIH [ l N N H g Chr f‘r_| 1 g_ii ;L,'-ﬂf 1’1 d, l .E r}. of

the LDL particles by nacrophages 25 throphage
[02089 Ndi NQHéhiOtlbitna8PHAEh IS atffREELYS k% Benmlbitédqg the

greater than 50%in the Tpresence of

capa¢iiyraf werssna)tipdics to bindoaqly AsoxnIHDL bb@re@plgia?@tﬁ orrefucipg gigtake of
ox—LEk&Jy ﬁetcrdp'ﬂa%elgeHﬁﬁl'amz&ﬁruLo%hﬂc 'aﬁ'ﬂ%o@fé? H@\nﬁgssp@aﬁmty fﬁr ox-LDL are

fications are possi e int epractlce
administeegdlttp emammgwmdmgtthdﬂefregnegtotiersgrlbﬂ:déletec@m\@ Tlmelf binding

prop chnl tﬁ%@%&flf%ﬁé&%@%&%@%‘ﬁ a ?I%ZYA%% ?{BL oqglpcﬂét ofng

or scope thereo I'ngly, the
uncosjuggped aftibbdies, emledtdeprecognition of the LDL partlcles 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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defined by the cl ai ms appended hereto and equi val ents
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secretion,” J. Bnnunol., 1988, 141: 340-345. 10 37.

w@bme119291 et al ., "Enhanced Anti-B-cell Tunor edf/es1086/016844
with Anti-CD20 Superantibody," J. [|nmunot herapy,
2002a, 25: 57-62. 38. Zhao, Y., et al., "Enhancing

Tunor Targeting and Apop#0si s Usi ng Non- Coval ent
Ant i body Hono-di mers", J. |nununotherapy, 2002b, 25:
33. Sufki 04t a139AbeZﬂﬁOex}6ress1@{ ofddanglioside and asialoglyco-sphingolipid

" MI'S- Conj u ti ac Y

RPN O @fﬁv i g8l 5o gt %ﬁﬁoﬁggto’s sqi%oblﬁpw s

2003, 8: 631 637. 20 - 51 - WHAT IS CLAIMED IS: 1. A
34, W&Bﬁh@h’av@ﬁ Scawh) MEIprglo'f thkiimguaodohianat cell eimpdseof the protein

tofp8 ﬁrés%ﬁﬂp‘gg’:#lff”gw Iogb : %@o?@gg]to“/?t ggl e( 22mpound

and the inmune- 5 globulln whi ch has a bi ndi ng
5 35 V@a‘lkh-lﬂhnmnﬂ\(b;ettahé Apimbbd}amﬂdloedambﬂtctslsommhmmmd feuleantla ¢4} line is
eléa?rg}e%tpe{l/&% %I?a%g%c Iranneqﬁ:% uarngly%ll nﬁceﬁpﬁ? 1% fa 6} angcg %grg et)er n§993
7680Ipavpd to the i m’runogl obul i n, V\,her e| n the
phot oact i vat abl e conpound cont ains at |east one
t b n b .
36. \ﬁarg ga e‘:gl i’ig%u?a(f%ﬁ QP&% 1dﬂ)§{p§$é}§gcr%g 1%?81:12.%&?%%@1‘”%{“%%@%&%“
1cbd>t§{p1maﬂ1;bodﬁw R pxrmhfelmmop lod Imctmumﬁl £ Ieonpoy heB 8 baip B#G-845.
a peptide having self- bi ndi ng, nenbrane- penetrati ng,
v , r SA i1 . »
10 37. Zﬁ?é ¥V %Ml é‘lﬂ v\‘;}&ﬁ A%@izl?' o(tpr(%gét@{svtﬁal@] %ntlc %R’%@)— Eﬁp&%‘ﬁt}@ﬂ/, J
Immnmmhesﬂew 3002m,525pé’b62 de cont aining from5 to 30 ami no
acid residues. 4. The nethod of claim2, wherein the

35. 2480 08 (LOR AlGBe Bl TN AEH. A?%HHﬁQQ&n%ﬁbﬁ el om

ASERYdyDIND>-dier SEQ IBuni@iergny, JHIRL) 15: RES-4040, SEQ | D NO
11, SEQ ID NO 12 and 20 SEQ ID NO. 13. 5. The nethod

39, Zﬂ]:lo ol atdn, 21‘6/"T\Sl"@d'nﬁi Bred %n‘%&fv@ %bé‘é Mﬁ[}@&%ﬁ?ﬁﬂlt W@hﬁ&ﬁycm D-

Pocated at a ternm nal position of the peptide,
15 mducahlplomoss,ﬁdpomqm 30088: 62568/ The net hod of claim 1
wherei n the i mmunogl obulin is a polycl onal

20
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anti body, nonocl onal antibody, Fab fragnent, or
F(ab')2 fragnent. 7. The nethod of claim1l, wherein
said binding affinity occurs at an affinity site

| ocated in a variable domain of the inmmnogl obulin.
-52- 8. The nmethod of claim1, wherein said binding
affinity is denonstrable by conpetitive binding with
an aromatic reporter nDIecuIS 9. The nethod of claim
1, wherein a plurality of sé'&'photoactivatable 5
conmpounds are covalently |inked to the i munogl obulin.
Vﬁg Tieemnehigs@f claiml, wherein the aromatic

ﬁroca}bon nnlety conpri ses at | east one aryl,

poI yhucl eArmethgd of dostlentbclydding a phiotgaskiyatallk eampound to an
.heter le. 10.11. The method of claim1, wherein
UppEn TeCNYRIESEar bon noi ety conprises a benzene,

naphtaeheg . a@ﬁﬁrﬂl&ﬂﬁ@ﬂﬂhe phab ity i 518 @ ompyiidadng the ikraiho-
t hi ophene, "im dazole, pyrazole, oxazole, thiazole,

g]@}aph@.vﬁéch hasadiieding affmiy lfnréhe phofipashegshle eerapound; and
uin q
O 008 SRR B S ARGt
liok tl’mrphs&mctam@ﬂn cmmnmuhaﬂ tarthe lrdmen@gb‘teﬂmed from

trypt ha rosine, histidin nd hen al ani.n
W GO GR R cotmbRionii s KAt Siabi T rocarbon

n{aﬁay SRE&dsinet QintFh BYazidd) pafihd & fytinkiOie @r ncer-rel ated

antigen, a caspase enzyme, OX- L or cellular

receptor. 14. An inmunoconj ugate forned by the nethod

of chaim f

has gu i op%’h? ;n%thoglaﬁ%lam n@g@&h I%g%c%g%b@é %Bnil}yvan%&ﬁgrlses a

peptdiedravieg zylirbindmgp mpﬁranle@@netﬂaﬁng,mdj uvant, mubmrqnmgmhtec properties.

conprising an i munogl obulin covalently Iinked to at

| east one peptide, which i munoconjugate does not

cont 3i N amh@#etdd o Ylhi 2, Whereid)hd PpHHbAAE VIOt Mpoudd comprises a

17. The immunoconj ugate of claim16, wherein the

PepHAgTeBiaBig from;iSso 0 gatinaaciheesidyes | body, nonocl onal

anti body, Fab fragnent, or F(ab')i fragnment. 18. The

i mrunoconj ugate of claim 16, wherein the peptide

cont di ns Themebotlof ckin30, ahéraio thepaptide somaiesan 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.
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19. The i mmunoconjugate of claim 16, wherein the

pepti de has sel f-binding, nenbrane penetrating,

adj uvant, and/or enzymatic properties. 10 20. The

I mmunoconj ugate of claim 16, wherein the peptide
contains an autophilic am no acid sequence sel ected
fromthe group consisting of SEQID NO 1, SEQ ID NO
4, SEQID NO 5, SEQ ID NO @ SEQ ID NO 10 and SEQ
ID NO 11. 21. The innunocoﬁjagate of claim 16,
wherein the peptide contains a 15 nmenbrane-penetrating
am ng act gns BRHEAGE ifth EC AL HEARY RORFIORLLAE by
of SEQID NO 2,. SEQID NO 7, SEQ I'D NO.” 12 and SEQ
coDp¢idive b dirBPwitlT hie aomatin ozporipugeleeulof cl ai m 16,

wherei n the i munogl obulin and peptide are joined by
a photoactivated aromatic hydrocarbon noiety. 20 23.
The bMUNTEORjetH@AE clafm ¢) whdFeid A, plivaRly&If Baitl pBotoactivatable
phot oacti vated aromatic_ hydrocarbon noiety is |ocated
cempeunds pre qexplepbsiinked fo B ipanpgpbilile. 23. " The

i mmunoconj ugate of claim 22, wherein said aromatic
hydrocarbon 25 noiety conprises at |east one aryl,

pol ynlc| edhe arethod ofietaem dcyhdrein thy arpulainbipdrecarbon moiety

CRRBPEAY RS OB Bivh DD R edr RO SCtren Bty kB Bgrogret.

benzene, napht hal ene, ant hracene, phenanthrene,
pyrrol e, furan, -54- thiophene, imdazole, pyrazole,
oxazdle, €he BEdiod of glapm di Wheremibropamatiphydspqarton moiety
oA AR RAAC, ol phe Aty e S R P Hhan Bophene
itniddr @ e gryioaml el oxazb e thiazoleppyrsizs, anlobnbarwoficir triesiptithene,
selﬁcted.fronnkg%gtgﬁhan, tyrosine, histidine, and
IBHEHYT &F BRANBOMSE % e i munoconj ugate of cl ai m 16,
wherei n the i mmunogl obulin has specific binding
affinity for a _cancer-rel ated antigen, a caspase .
enzyrd, ~ oxXbe picthodyof clpgm d ewherpigrths @opptieRydrocarbon moiety
cERPRES ah R £ QAP s RIS gel&tmm{ogﬁarg Arbyin&hieaideVsid
anount of the 1 nmunoconjugate of clarm 16 and a
pbéateieait i cal |y acceptable carrier. 15 28. Use of an
i mmunoconj ugat e havi ng specific binding affinity for
oxi di zed

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.
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| ow density lipoprotein (ox-LDL) and autophilic

properties for the manufacture of a nedi canent for

preventing or treating atherosclerosis in a patient.

29. The use of claim 28, wherein the inmunoconjugate

bi nds phosphorylcloline 20 and/or expresses T15

i di otype. 30. The use of claim 28, wherein the

i mrunoconj ugate i s humani zed. 5331 The use of claim 28,

wherei n the i munoconjugate contains an amno acid 25

sequence selected fromthe group consisting of SEQ ID

NO. 17, SE@hk BniNehodbn] u%Ethf Qauﬁ'% whersik g iR ﬁybul%:-ga

ID NO. 10, and SE JD 32. The use of clgal m 2
n%@maharﬁlbpdse dRAneE ﬂ@atlbqﬂyt Fahi fragyaent,of F(#98; fragment.

I mmunoconj ugate, and a predeterm ned | ater dose, are

adm nistered to the patient. -55- 33. The use of claim

28, \RBer eiThe immahodoaj@aeef dage 16f wideanitapepadoaiiigad €om 5 to
3|s adm ni st%ed to the patient. 34. A nethod of

Q&rEeq PHY TstHET oscl eroti ¢ plagues in a patient's

vascul ar system 5 conprising: (a) admnistering to

the patient an i mMmmunoconj ugate, which i nmunoconj ugate

has 18- spdée ﬂmmumwmuggtea)ﬁ ft]annt1§ Wihrreinthedpeptide hopwelf-binding,
Sens . aut op! hilic

pr opéée%/ﬁ)eclre%@ﬁ &ﬁ%‘?‘i dét %/P rrﬁ’%Z ‘{Ogg iis

i mmunoconj ugat e concentration | n the patient's

vascuyl ar sste t her eby. detecting the
2t herdscl %?Csawgte l\élrfrﬁé» W HB dheoteptifias antajas a

mk:ranﬁﬂite d 06%R |
an9/ or erpraeéggegl T15r§J|31(k;!I&t§(tl ol tﬁggrouglae&gﬁ%tk Eﬁg ID"I@O 1, SEQ

IRINP 1 SEQ Thds SnSERAD 6@@1]31@@:@@@ mﬂﬁﬂ\@dll
37. The nethod of claim 34, wherein the
I Mmunoconj ugate conprises an autophilic peptide
cont &ilni nGhaimamswonghtd of elgite 16,evisetia CieasbplidOFaHtdies a
rau consj stin QIDNO 1, SEQID NO 4, SEQ
n%@x gne—%r?ttgg n%ac@ﬁgupfyel\g@ectfé frogy e gpayp cggswtgj\gNéSEQ ID
Nd..2,86Q 1S N@“ﬂ‘ﬂk@le@l@ qotAGE® EEND, ymder goi ng

apopt05|s conprising: (a) contacting the cell with an
i mrunoconj ugat e conprised of an |nnunoglobulln

conj ygat eq"hé ﬂnﬁﬂn&%ﬁ_ﬁ%@t‘e oF? H@% vgt? el}qlﬁl uno g%buhn and

i mrunoconj ugat e spec nds
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,



10

15

20

25

25 antigenic determ nant of a cell undergoing
apoptosis; and (b) detecting the presence or absence
of the imrunoconjugate bound to the cell. 39. The

met hod of claim 38, wherein the antigenic determnm nant
conpri ses nenbrane phosphoryl choline or _
phosphati dyl serine. -56- 40. The nethod of claim 38,
wherein the autophilic pepttgg_conprlses_an amno acid
sequence selected fromthe group consisting of SEQ ID
NO 1, SEQID NO 4, SEQ IDNO 5, SEQID NO. 6, SEQ

SRS 000,89 B0, B S e

thegrtaphthemey quinblinm esoquitolmegragcopy, hi st ol ogi ca
staining, or in viva imging. 42. The nethod of claim
38, wherein the i munoconjugate is |abeled with

f | uopescemRe anEuideBnilibate bedsian P4, valeedin the ad@hartigdroc¥Bon
2006/ 119291 PCTI US2006/ 016844 SEQUENCE LI STI NG <110>
TOME SIS oL aomyresifrErRigstaddrome tryntpphage fyresine, pistigine, and
P . Sybille Mrgan, Alton Charles <120>
"BODY SYNTHESI S AND USE | N DETECTI ON,
PREVENTI ON AND TREATMENT OF DI SEASE <130> 200- 019B

<1403 US 11/, <141> 2006-04-29. <150> US.11/ 119 404
15125 200850 B0 TSG8e DETTE) s T s B gobitt as
spROF- KI8AiRY affinlt§ Gor 4 Eanb& réRied43dgensd 0dspastid2y88-0X0LDL, or

<160> 13
cellular receptor.

27. A composition comprising a pharmacologically effective amount of the

immunoconjugate of claim 16 and a pharmaceutically acceptable carrier.

28.  Use of an immunoconjugate having specific binding affinity for oxidized
low density lipoprotein (ox-LDL) and autophilic properties for the manufacture of a

medicament for preventing or treating atherosclerosis in a patient.

29.  The use of claim 28, wherein the immunoconjugate binds phosphorylcloline

and/or expresses T15 idiotype.

30.  The use of claim 28, wherein the immunoconjugate is humanized.

31. The use 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, SEQ ID

NO. 5, SEQ ID NO. 6, SEQ ID NO. 10, and SEQ ID NO. 11.

32.  The use of claim 28, wherein a predetermined initial dose of the

immunoconjugate, and a predetermined later dose, are administered to the patient.
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<170> Patentln version 3.3 <210> 1 <211> 25 <212>
PRT <213> nouse <400> 1 Ala Ser Arg Asn Lys Ala Asn
Asp Tyr Thr Thr Asp Tyr Ser Ala Ser 1 5 10 15 \Val
Lys Ay Arg Phe Ile Val Ser Arg 20 25 <210> 2 <211>
17 <212> PRT <213> nouse <400> 2 Lys Ay GQu Gy
Ala Ala Val Leu Leu Pro Val Leu Leu Ala Ala Pro 1 5
10 15 dy 1/5 WD 2006/ 11929_15 ’CTI US2006/ 016844 <210>
3 <211> 28 <212> PRT <213> Artificial sequence <220>
<223> T15 peptide - scranbled <400> 3 Ser Tyr Ser Ala

Ser Apg P%e%&oﬂ"—éi?ﬂrrm v@eym fnalﬂt&a.&egdd% Bt ¥eli néconjugate
10 15 du Ala Thr Thr Asn Ser Ala Tyr Ala Lys

1s administered to the patient.

34. A method of detecting atherosclerotic plaques in a patient's vascular system,
comprising:

(a) administering to the patient an immunoconjugate, which immunoconjugate has
a specific binding affinity for oxidized low density lipoprotein (0x-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.

36. A method of detecting a cell undergoing apoptosis, comprising:

() 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.

39.  The method of claim 38, wherein the antigenic determinant comprises

membrane phosphorylcholine or phosphatidylserine.



20 25 <210> 4 <211> 24 <212> PRT <213> Artificial
sequence <220> <223> T15 peptide - scranbled <400> 4
Ser Lys Ala Val Ser Arg Phe Asn Ala Lys Ay Ile Arg
Tyr Ser Au 1 5 10 15 Thr Asn Val Asp Thr Tyr Al a
Ser 20 <210> 5 <211> 17 <212> PRT <213> Artifici al
sequence <220> <223> R24 peptide <400> 5 dy Ala Ala
Val Ala Tyr Ile Ser Ser Ay ?y Ser Ser Ile Asn Tyr 1
5 10 15 Ala <210> 6 <211>"7872/5 WD 2006/ 119291

PCTI US2006/ 016844 <212> PRT <213> Artificial sequence

<220370 <2233, Bethod of Fnd §§{ WERLH 48 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 ID 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 in viva imaging.

42.  The method of claim 38, wherein the immunoconjugate is labeled with

fluorescein and the fluorescein label is detected.



<400> 6 Ay Lys Ala Val Ala Tyr Ile Ser Ser Gy Ay

Ser Ser Ile Asn Tyr 1 5 10 15 Ala du <210> 7 <211>
wd BoesdR2> PRT <213> Artificial sequence <220pCEBEBBG6/016844
MIS optim zed peptide <400> 7 Trp Lys Ay Gu Ser A a

Ala Val Ile Leu Pro Val Leu Ile Ala Ser 1 5 10 15

Pro Ay <210> SEQUENGH XLITING 12> PRT <213> artificial

sequence <220> <223> synthetic <400> 8 Lys Ala Al a
<110> ;glgfi%‘}frr?@ic@o@%é@@w FPBL1BTD <212> PRT <213>

e leiﬁ‘i j;%ﬁlesequence <220> <223> synthetic <400> 9

Morgan, Alton Charles

<120> SUPERANTIBODY SYNTHESIS AND USE IN DETECTION, PREVENTION AND
TREATMENT OF DISEASE

<130> 200-019B

<140> US 11/
<141> 2006-04-29

<150> US 11/119,404
<151> 2005-04-29

<150> US 10/652,864
<151> 2003-08-29

<150> US 60/407,421
<151> 2002-08-30

<1l60> 13
<170> PatentIn version 3.3

<210> 1
<211> 25
<212> PRT
<213> mouse

<400> 1

Ala Ser Arg Asn Lys Ala Asn Asp Tyr Thr Thr Asp Tyr Ser Ala Ser
1 5 10 15

Val Lys Gly Arg Phe Ile Val Ser Arg
20 25

<210> 2
<211> 17
<212> PRT
<213> mouse

<400> 2

Lys Gly Glu Gly Ala Ala Val Leu Leu Pro Val Leu Leu Ala Ala Pro
1 5 10 15

Gly

1/5



3/'5 WD 2006/ 119291 PCTI US2006/ 016844 Lys Ala Ala Lys
Gy Qu Ala Lys Ala Ala Ay Trp 1 5 10 <210> 10 <211>
wdb0ssRR2> PRT <213> artificial sequence <220pCEBEBBG6/016844
T15 di peptide <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 Ile Val Ser Ay Ay Ay Arg Arg Ay
iiifi 2Gly Gy 20 25 30 Ala Ser Arg Asn Lys Ala Asn Asp Tyr
12 T L Val.Set 50 55 <210 11 <2115 5L <212> PRT
< > < > < >
“as < %lél%rﬁ@%lfe?l%gl sequence <220> <223> T15 tandem
<220> <400> 11 Ala Ser Arg Asn Lys Ala Asn Asp Tyr Thr Thr
<223> THspepyrdeSerschkabSer 1 5 10 15 Val Lys Ay Arg Phe
3IIe Val Ser Ay Gy Gy Ala Ser Arg Asn Lys 20 25 30

<400>
Ser Tyr Ser Ala Ser Arg Phe Arg Lys Asn Gly Ser Ile Arg Ala Val
1 5 10 15

Glu Ala Thr Thr Asp Val Asn Ser Ala Tyr Ala Lys

20 25
<210> 4
<211> 24
<212> PRT

<213> Artificial sequence

<220>
<223> T15 peptide - scrambled

<400> 4
Ser Lys Ala Val Ser Arg Phe Asn Ala Lys Gly Ile Arg Tyr Ser Glu
1 5 10 15

Thr Asn Val Asp Thr Tyr Ala Ser
20

<210> 5
<211> 17
<212> PRT

<213> Artificial sequence

<220>
<223> R24 peptide

<400> 5

Gly Ala Ala Val Ala Tyr Ile Ser Ser Gly Gly Ser Ser Ile Asn Tyr
1 5 10 15

Ala

<210> 6

<211> 18

2/5



Ala Asn Asp Tyr Thr Thr Asp Tyr Ser Al a Ser Val Lys
Gy Arg Phe 35 40 45 1Ile Val Ser 50 4/5 WO
w6 1529291 PCT/ US2006/ 016844 <210> 12 <211>p@RUS2006/016844

<212> PRT <213> artificial sequence <220> <223> MIS

di peptide <400> 12 Lys Ay Qu Ay Ala Ala Val Leu
<212> PRBU Pro Val Leu Leu Ala Ala Pro 15 10 15 dy Qy
213> Aeiifigial APEPOAFE Gy Ay Ay Lys Ay Qu Ay Ala Ala
<220> Vval 20 25 30 Leu Lou Pro Val Lou Leu Ala Ala Pro Ay
<223> R3P —4Qhar§g%&2;?e 13,5211> 37 <212> PRT <213> artificial

sequence 220> <223> MIS tandem <400> 13 Lys Ay GQu
<400> 63y Ala Ala Val Leu Lou Pro Val Leu Leu Ala Ala Pro 1

510 15 Gy dy dy Ay Lys Ay u Gy Ala Al a Val

ily Lys AleuVeep1PrtyrVale ISey 2 26y 3y Ser Ser Ile Asn Tyr
5 10 15

Ala Glu

<210> 7

<211> 18

<212> PRT

<213> Artificial sequence

<220>
<223> MTS optimized peptide

<400> 7

Trp Lys Gly Glu Ser Ala Ala Val Ile Leu Pro Val Leu Ile Ala Ser
1 5 10 15

Pro Gly

<210> 8

<211> 5

<212> PRT

<213> artificial sequence

<220>
<223> synthetic

<400> 8
Lys Ala Ala Gly Trp
1 5

<210> 9

<211> 12

<212> PRT

<213> artificial sequence

<220>
<223> synthetic

<400> 9
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Lys Ala Ala Lys Gly Glu Ala Lys Ala Ala Gly Trp

1 5 10
<210> 10

<211> 56

<212> PRT

<213> artificial sequence

<220>
<223> T15 dipeptide

<400> 10
Ala Ser Arg Asn Lys Ala Asn Asp Tyr Thr Thr Asp Tyr Ser Ala Ser
1 5 10 15

Val Lys Gly Arg Phe Ile Val Ser Gly Gly Gly Arg Arg Gly Gly Gly
20 25 30

Ala Ser Arg Asn Lys Ala Asn Asp Tyr Thr Thr Asp Tyr Ser Ala Ser
35 40 45

Val Lys Gly Arg Phe Ile Val Ser

50 55
<210> 11
<211> 51
<212> PRT

<213> artificial sequence

<220>
<223> T15 tandem

<400> 11
Ala Ser Arg Asn Lys Ala Asn Asp Tyr Thr Thr Asp Tyr Ser Ala Ser
1 5 10 15

Val Lys Gly Arg Phe Ile Val Ser Gly Gly Gly Ala Ser Arg Asn Lys
20 25 30

Ala Asn Asp Tyr Thr Thr Asp Tyr Ser Ala Ser Val Lys Gly Arg Phe
35 40 45

Ile Val Ser
50
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<210> 12
<211> 42
<212> PRT

<213> artificial sequence

<220>
<223> MTS dipeptide

<400> 12
Lys Gly Glu Gly Ala Ala Val Leu Leu Pro Val Leu Leu Ala Ala Pro
1 5 10 15

Gly Gly Gly Gly Arg Arg Gly Gly Gly Lys Gly Glu Gly Ala Ala Val
20 25 30

Leu Leu Pro Val Leu Leu Ala Ala Pro Gly

35 40
<210> 13
<211> 37
<212> PRT

<213> artificial sequence

<220>
<223> MTS tandem

<400> 13
Lys Gly Glu Gly Ala Ala Val Leu Leu Pro Val Leu Leu Ala Ala Pro
1 5 10 15

Gly Gly Gly Gly Lys Gly Glu Gly Ala Ala Val Leu Leu Pro Val Leu
20 25 30

Leu Ala Ala Pro Gly
35
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