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Modi fied Fc Mol ecules This application clainms the
benefit of U S. Provisional Application No.

W@ 060244880, filed Septenber 24, 2004, which iBCTHES0§034353
i ncorporated by reference. Background of the Invention
The success of the drug Enbrel (r) (etanercept) brought
to fruition the prom se of therapeutic agents nodified
with-the constant domain of an antibody. Antibodies
conprise two functionally independent parts, a
vari abl e domai n known as "Fab", which binds antigen,
and a constant domain known as "Fc", which links to

such effector ctliap ati+@n and

ttack byvpHABANGEREPP NN Gyatian

hal f-1ife, whereas an Fab is short-lived. Capon et al.
(1989), Nature 337: 525-31. Wen constructed together

}"%hlike@n%%ﬁ%i&&? WiphiCatib Bie®Lfier ®NCHE §0691B) Flaifidfhe et Gieler 35 USC

alt-11fe or_incorpor such, funct i -
§1 19@).@@ éf’wmepahép%ﬁz?tlob Ffat g ﬂ&&Z%%i%etﬁ&nﬁSeBtgnﬁ%ﬁr g%ﬁ({fﬁd ETg Provisional
Applidationaset. 0%. Greds prhaips Jewen, 200aeeh piawhidhrageriadfoeppratedl gy reference in their
entireTabl e:1l sumari zes use of Fc fusion proteins known in
Yhe art. Table 1-Fc fusion with t herapeutic proteins

Form of Fc Fusi on Therapeutic [ [ [

Reference 1ga@ Nt &k R@g%@ﬁ&#ﬁgﬁ. sg.glsle?atul. g.ns

Pati@RdvedNon refased §deraIf o okibd3BS rglneeastapth asttive cysipmpieeifigs and more
specif];:- lgyet!) lanti}p edlijeg %{I‘ Berty ) Lt%rb?dlgéﬁg%@ a;;plizlal'térrl.ol"he cysteine engineered antibodies may

AT O TS YRY OF Y Sheng et al. (1995) . 3. transpl a
be corjegaré witlorherpethrARetic drpgtoNBL YHNI HEAnHey apRietiy é‘&aqg‘&g‘% gé‘ils such as
ﬂuordfho?@s.e ftheQhvedtlon albd:BR69 to mdthodsidtilsing breibalids and adtibolfeding @Bgate
o e Ok B Vet R B el S
patholigical 8u8081s029, | gE (excl uding receptor aut bi nmune .

di sorders issued Septenber 15, 1998 the first domain)

gG CD4 Al DS CapROK€eROUND GFIBBRINVENIIONe recept or

337: .525-31 i - N-termn i - ant.j.wi

T e ST Ll S
imm@Blod@Bant g@iosid dorfenuly atasPEdatitcRYer ¢fegtive (B lgr7prpeiiplpycancer diagnosis
and ﬂgl\él-%il l}lﬁﬁ"é%iboaf&,ks@fch%vb@ﬂ@t @eREfy yangmen?‘bﬁﬁg orlog@wise tu.mor—associated
e ey (T T ol s
cancdﬂjnﬁ 0&11@93 I'Bhe ldemisicaion Bk \ingbr-asscited pilpuriaggaptigeg polgpgPif§s fe- tvmor
assocgalteféi%?g%lg téT/ﬁ‘BPt{aQ QG&Q risQro qﬁ\éﬁiit? Rﬁﬁtﬁtﬁcﬂfy t&@ecfaﬁ&e&tli for destruction via
antibodgy—based itherapies.

The us'g of antibody-drug conjugates (ADC), i.e. immunoconjugates, for the local delivery of
cytotoxic or cyt;ostatic agents, i.e. drugs to kill or inhibit tumor cells in the treatment of cancer (Lambert, J.
(2005) Curr. Opinion in Pharmacology 5:543-549; Wu et al (2005) Nature Biotechnology 23(9):1137-1146;
Payne, G. (200?1) Cancer Cell 3:207-212; Syrigos and Epenetos (1999) Anticancer Research 19:605-614;
Niculescu-Duvaz and Springer (1997) Adv. Drug Del. Rev. 26:151-172; US 4975278) theoretically allows
targeted deliver’y of the drug moiety to tumors, and intracellular accumulation therein, where systemic
administration of these unconjugated drug agents may result in unacceptable levels of toxicity to normal cells
as well as the tu]mor cells sought to be eliminated (Baldwin et al (1986) Lancet pp. (Mar. 15, 1986):603-05;
Thorpe, (1985) ;‘Antibody Carriers Of Cytotoxic Agents In Cancer Therapy: A Review," in Monoclonal
Antibodies '84: Biological And Clinical Applications, A. Pinchera et al (ed.s), pp. 475-506). Maximal efficacy
with minimal toscicity is sought thereby. Efforts to design and refine ADC have focused on the selectivity of
monoclonal ant{bodies (mAbs) as well as drug-linking and drug-releasing properties (Lambert, J. (2005) Curr.
Opinion in Pharmacology 5:543—549;. Both polyclonal antibodies and monoclonal antibodies have been

reported as useful in these strategies (Rowland et al (1986) Cancer Immunol. Immunother., 21:183-87). Drugs
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peptide library screening. The interaction of a

protein ligand with its receptor often takes place at
w@200el0a488/el y | arge interface. However, as denPCiHUSHDEB4353

for human growt h hornmone and its receptor only a few

key residues at the interface contribute to
used mttﬂqé niefhadp 1pféud§ ﬁa@pwcmdo%%éc&,‘ mg otfexate ra esmggﬁ%%ancpét al (1986)
supra).2f&ins $&Bm 6nt1ba-d'}f&0)brwolgug}1fes tnhledemamr@l tFP(“IISI Sg‘éﬁ@lmﬁ@ﬁé? {gxin, plant
toxins %l(é}%lélgl ?smgl olecufg goxmgs lpés gglgeﬁﬁm cﬂi (Maﬁilé‘r 'elgih@ZOGO‘}"prtﬁkgyat @ancer

DRAcTT ons unr el at to bi ndi ng
Inst. 92019): &4y 581 pMp[d]ec{@ ] (2@%199@@10 f&d\fl% lgﬁlr heéterég(? H)%??(gﬁ Cl\%an%lsér et al
(2002) ?io@ﬁu Re Etlh:% [ BRBHO O maYfakdirRidn (BPf13@ 20f; Lint 4l Y0 Por OladiAyad. Sci

d { ancer
USA 9: g&éé&& preny: 1r‘1£??ﬁe‘§ﬁlé{h(§s "Héf Eéchncgrhés SL9nglmNhhY: T 0bd)e

oni sts") or, I%pd
Res. STIEPEMRY iTuetokihsahyafoct uhﬂmmiOWCtaWéyt@Ptﬁf&éff?C\‘ﬁlbt/ V‘E‘Eilf‘mﬂ?é uding

tubullng)%r ? ]ﬁfﬂlﬁil[& &r t&)@@&lne(as@ﬁlﬁ&h(gne sahd A@aRicstugs' gnd tPbecgpetive or less
I braries have erged as a powver ful

active yesp ﬁ%ug'm‘gp P Mtaptfbﬁ’qhﬁﬁ? " IOER Y (ﬁﬁa e agoni sts and
a 'Nn@ﬁl%@diy&ﬁcﬁmsoﬁ@@ confu@efte 1BX BaPApprovesc BEY ABIN®Ybritumoggiiuxetan,

Blogerﬁs_lé!%gg (é)erg)zosea 81{ a mlf{lione %;Y %%g %%rgah?aééné%mhgﬁ’c}tg@é gﬁﬁ ?15 gg@@ antigen

found &h s suff@k of M¥emal md A@Bgn#@B B, lymhseyesel aqdar Brpr3Y radl@@@pe 1{9“@ bya

‘ thlourer%nkegl\@%?r a’qlée%iaé gtgﬂ (Z@fj'é{\?q Mf %d %2(7) 7]6%-96“ Wikéman etBﬁ(tZOOZ) Blood

1995
991254333, BBBg efi ai:,@Q{Eq\jJ Aliy @agol. 3"_&@10)]’_2@@463 Wltgg et%(@(?&“ogp in. Oncol.

nber 1

20(15&;92239) Strou ggh%k&%ﬁm@llhay ackiBity 2 9ROBVO D6/HAORET Lyppivkria S,
' 6, and VO 98/ 15833, t bb['YEB Agl%émr el‘nt zumab
~ adminip@ation BO@s (naarEls 265 ProfpisedfY iR aﬁ&‘d’i“’&?ﬁ“é"géd by 1€

ere
ozogalnﬁmswah Pﬂabﬁaaé'uh@&) afl ﬁﬂlﬁiﬂﬂﬂ@g pinjudge @g‘ggﬁ@qﬁ@f@@u ap&3 antlbody linked to

d | d C A RulRnid t s of the
‘ cahchﬁi;q)zcgrb aXs%% ‘>/ed Iml%b(an htwé J’ th%&%%a %%Qb ﬁ]ﬁe R Hy'lr@dm (Dhk§s of th

 Foune A Us ebotes RSVIOBORHES OB SOHI L4 722116
20

57672@3(':55’@@@) | @Hnﬁ&un@@ mRdtAasief (ndnheee, [Ihd))[‘ an aftitedy-drtgdonjeghte composed of

the huélfllf% aﬁ 1b(o9y %’[‘fﬂe \fl?i gatilsug'ﬁe lén%g Sr%g Qor tgérgégy\gtﬁ?ug E}Hﬁ%ﬁndﬁy DM1 (Xie et al f
co0ibl. ntieg, pepp Ga. 35) HE-KBEEACBETECRS Bl £ REJe Feamerto
cance; s%hsak %ﬂl@é dﬁﬁ&éﬁ Eu@h %Q@lor@ faaneﬂéz[tﬁ dadufid) addwhals| MLKEl Gt (¥dlennium Pharm.,

‘ t .
BZL ]g@ ogﬁsegnn?r?@en @6@6‘“ g’ltlb(idﬁ %{}\1’% conhug%te co %glosreh 6 e an@bmstz(té—%gczﬂ

Istinct fam|l
memBAE BntigehaRSNA) Iedlpcldﬁa@npi:@@x linded tg @q g@ﬁ@n@gmﬁﬁryg QP‘&% DMl is under

develd n%gt%r the’ ﬁﬁleﬁtﬁl &e@ﬁleﬁ*%@ﬁo%&urﬁ&s safely r epl aced by
aq e S L4l ls @l]icanalo s of
LTS D A L) B OP BT A DAL, ot lcaneos
dolasfaHI{ M@DZ/@BBI?Q%&Z/@ bdeh a)nﬁlgalﬁgletm Cigchagheric h@nc}y@gql alﬁllb?f’(*fé F%R96 (spemﬁc to

$ conmpet e wi S
al (2qgép3mmug@%@gm@ﬁy 15,@15@5&79 ,d%or(i)nlma retaaF g;&gagﬁlat%re 5 o%chnélo%}nllﬁ) 778-
784; IDJQ&mG@Jt BiQx05) ]il&fdm)ifwﬁélﬁfl%.h @Sham/ 0088384 §E)omti-gReP antibodies such as
ntux%ﬂ (%&%%S?Bg%q%{ghe otrﬁz%in%nt olﬁ‘glﬁb Ig%resgng cglﬁgells a%&ﬁlgnem%&h&g (iv) anti-

e outer nmenbrane

EphBMRtaimbadlp;é{bIt) iagtorgli-Ylchior Heanse oéf,%eqtail O Maa Ietna ?M#aneere{esearch

64(3}"]%"1 %z{)‘ %C)tlﬁlelecttn%&%dﬂﬁﬁbsﬁaeLtat (QGIbSWEatnISHBRSS 68:G887-6394); and (vi) other anti-
ti've

isclo )
CD3Q,pq§1p%1ga§ P og(%p ot Cy.fm? ‘@ g?nesté%rl?% ar & sajll 8%1 i85 §§F’)6t7|23g%ﬂ9@§"@1 4431,
MonBﬂ@fﬁyU&ﬁStatiﬁSﬁS)njy@as to Iﬂ@pclcexlppté)gélps(ﬁp dgﬁqlgseg glcﬁegﬁr el Prasgedings of the
Amef_l%an Assom?t%on for Cgr%gr%%g?rc}g/@'o}umg ha &Uﬁl@& INumde3 6237&35682%1(\542;@ 28, 2004.
Auristginfaeadigs M,P\@\E(a@ﬁ MMA@&aYed)e%onjk}gégg {o vgéouaamtlgo@}eg é’$ 0 fa8]l7l 1).

an Qfon\%ﬁtuﬁﬁm@ﬂ of ittﬁ(ﬂl[hgj iatlinking thfoughenavkdant HRMGS, 4 cgugq@glqt)gg an antibody
geneﬁl@? f;%dé bc? 3 }{Sgg)ggng{rug mE et Fptecdlds %vlﬂl:rg {hQ Bru I\ﬁﬁo@twk heD BtAENEd &fa number of

el r associ at ed
2
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still attached. Hereinafter, this and rel ated methods
are collectively referred to as "ri bosone display."
w@xrdven34eg hods enpl oy chem cal |inkage of peptPCEES1005/034353
ElaNtAI sie df og exanpl e, Roberts &Szost ak (1997), Proc.
ca CI. USA, 12297- f
sites onheanFsiint HHEL R GHSTONP U%:S&Heé%’ “1\70‘166“ C"éFeF?% t‘?‘{?d‘?ts‘mj"&“ the

often- nu%s@ﬁ{h& tect@ues cfrae emibndy, gendchiegrd qugynquraqu@@y Pegrenigste mixture.
Depenﬁi H%T(%]%g I ueo% g \{Snsbtﬁce%te%%grﬁhlg H%guré Qplmly Gchlta'ﬂ@ BUisﬂ&SloﬁdeQntlbodxes

d on st ,_ non-bi ol oglcal cSuch

with fraig Omb?‘éﬁ Wmérﬁﬁatt?%ﬂjsd"@rm%%‘ﬁ/ éq,ﬂdgl ?wngT %ac}f, égrmg) 0 conjugates with

a partlmp%:nté Iy traﬁb Gﬂ’ﬂns‘ga]hdlemeﬁe bt &N, ipetantddly hétdypggnepugsisigre where the drug
0

mmetyslf zimagmg d at I—ég S nt%lsf tthoe at‘?’t%ﬁ@/ %eg‘i%tgg%ﬁq ﬂrmmﬁg n%eﬁlggssa@;rrlagéqaﬁpsto

separa@@hd dharhdteyied tye qmelpoéy—pl@g cqnipgajesspecias @yieeulys wbtglﬁf he fgierogeneous mixture

resultlf?’gg{{o%gguo annonQEh%mnC ahdyeisd dred&géi GJanBdSllaﬁtgstrm;talb'ehverse biomolecules,
antageous i.n fhat Sg R ds

otn i agY et U HIEAD B A PAar DR e aa B il B AELES,
mterme(h:&ﬁﬁfétdSpen(Bm‘Ioh fdoios|safyiacetl, cm@tr@hgmlt@poeh@{a%@g ca—ls(évents
Furthegnor% ﬁl\l\ﬁnqltﬁst% c%h%aﬁoﬁrm 6@1%%1)r0du@ﬁ1@ due tEPifulties in controlhng the

-62. In the ase of known bi oact
reactiqpesprditigessnd ehamate e raeisgRd BFEERET de 17 gands with Ve

f m&la@dhﬁlstaiaeéaape it riewtrayyH) ikt Iness ariaey Whish ero pygiopateddnd Ipsq
nucleo’?’)gxsf ixear é)I-PP %En%ea 1@ Q thlaglgsm%ﬁ%rﬁ} f&&l §§reﬁh@ﬂg@a§n¢e%r@elns with

seqguence an termnes t ef fect of
cysteigarpestugstofier qg;ﬁt in ﬁ]@lﬁ oxifizeg darm s (;El%}llﬁ&? lugce%?lgaﬁngf ?r\}%ve 1nternally bridged

dlsulfiaé Q'Q\HJY S}Bﬁaéelllﬂir(@ﬂﬁﬁrfs ﬁen&fall}t daop@ptfied ehiofse Garman, $ 957Ul dnciadioactive
Labelwf {X%%L{:Jtrcgl éATp{/)roela,cI;l Aca& el;réss tLo&ﬁh? a& ? %nglﬁl ﬂﬁéealﬁloﬂﬁ @f free thiol in a protein

erefred rat desi g
may b8 egimatedighthd stpoéard Ighwan] ﬁaqggls Iramug)@glptélgn Mis %‘@b“t“?%eéé fhﬁulfo dlg finked

pentalxﬂ’%} \anle Qﬂﬁu%ﬁgmuﬁc@ % afl e)ﬁﬁnﬁg b pr@sh didein@inalalistilifideebridges bonding the
subumt%ﬂ%g%t}{;fe] gn }Wgclfl?sg &tlc ?ip tgliﬁ q‘ﬁ(ﬁlf)tlon -OP tgerqlrs%HJdX pcrnvgﬂ\%[hraggagén@su@l?as QAtiothreitol

two residues
(DTT{ ﬁ@ﬂéﬂogﬂmgl&et dr(ZQ@p)an@]dBagamt 304 é4«7e15§)ébqealgré<ato gprterafeéhe reactive free

thiol. r”l% % rc?dgh %ié)y r@3i1t & 108 Qﬂéml%d}atleﬁﬂy Rficiw@ |alﬁ antx&h Blnﬂl&@ﬁlpbdif&m
acCl substitutions

C oﬁcﬁqbﬁ@tqy%ﬂnetﬂaolrgg)gm 3re geﬁeraily ngre reacl:{wf 1. 8 emOéen %clg{}) hp tchwards
electrf)lﬁMQ rcaﬁllgetloh rageap eiah icibgly epee tri he@oxywplw’e t epistgine r&ﬁ%ﬂeglhgwesbeen
mtrocfl)xced n{tc()) ;%r thills l?r g&eﬁé {ﬁﬁfn&'}lﬁg t@&lﬁl’q&@ torf&)h ca‘lfaﬁaﬂt A& hin&o tignds or to form

t t
new 1hlaqn@@c%qfr e bpydy Bedter et 4l (O%) L Ealoé 2?%%@;9%5(% h'ér}{ha%fet al (1994)
Bloc&ﬁugﬁé OllenSH: [26CIB2L [RecABY0d SLAY( B Thefppeuiticl Brnunplygyalid 7-255; Tu et al (1999)
Proc. F“%g‘ta% f(}/ g(l‘,l ?JrS 551?6% 4@5’7 nng tlaf ('2&1’61 I 5ﬁﬁét&ﬁ4ﬁ§og9f76t20ﬁ2 lha(fk@ﬁra etal

(2003 @ec. Nt @cad Sba [U§§§ﬁ(i15)é§l4g} 848/{ i@g%%%%lflw%eré]e 8¥r)ér@ﬁxgcyfgne thiol
grouﬁls% Bie £QtatidiRF RkibRfaln@b acid RE&Ls @& grofei tat)etdmﬁamh@@gis s petentially

prob]alﬁ%{g;{églgﬁ%ﬂo tﬁ%%lger ?:Tg)mlped%ttree ldfg% llJersﬂLe antﬁ%sy §7h1§h are rﬁa@@@ accessible for

to I nvestigate }h
reactionl bisuxg@ation o cb@tnmetechsoaltlpré ebht @?telprv@tstg?r,xp BRI 9 e culture

supe[%g[la GC Ly QruQXr opm%ew pﬁl@ﬂlﬁﬁote‘fmdnﬁéklremys 18dilyesmtthefsurfatd e ithe protein
modi 1

can pg¥ ﬁqdrﬁxﬁge tlo%ﬁlglg«ﬁ{n&la?ur Elsuk)f% ﬁr)éi?len& Crrgtglgzhreme% eog g}ll Hers. Disulfide
dimedToPRdtibiCiSndads tha Ayw Oysofneaativasfes qqguggh@g@a g bgaa? oaﬁber jahgl. Furthermore,
if theLPrg{%n ?x1 ) 1ve§q? m@ﬂ%ﬁ%@e@ulﬁ QQMﬁde bgﬁlﬁo%ﬁvegfﬁﬁmq'@ eh@hberccbeﬁmnd an

ope nappl ng, dentificatio
existipg (Cyd residue. 2t FS SeUPHE® Pfi“i"aﬂi“%‘i f@li aﬁ“‘iﬁ FGtRaY “ﬁlp?“r?{‘ %r“é‘%;t A,
Furtl?&ﬂﬁ’or@%he bRResnal 0 reﬁd&ﬁd thageoatanyspedfifinenmisialding paoss pitertiary structure

(Zhapg ﬁlalégq,QZ)%fgI Bioche f‘ﬁq 9?1: al . (1996), Curr. Opin.



10

15

20

25

30

35

40

616-21. Peptide libraries are now being used nost

often in immnol ogi cal studies, such as epitope
worepplosyss Kreeger (1996), The Scientist 10(13)PCI/BS2088034353

Of particular interest here is use of peptide

l'ibraries and other technigques_in the discover
y of
phar macol ogi cal ly acti ve Uﬁ/gﬂ%mﬁes A nunber of such
papd dodm@&mﬂsdﬁfmt: infén@ich indiude hsteie tngine@edzahvdies Whew ophor Tigks! agino

acids oiﬁgﬁrent B flp are %glggeﬁ wg%? ! cgﬁeqne agxlng Pg% A ?}%}tﬁﬂe eng 0meetred antibody
or
comprisesfory @ NMOE. ﬁeq‘¢yge1p¢mmﬁaaa§@§ ]@g]né a 515)& Te%tlt’ Vallue ?%xg&’p%%g éésl 1.0. A

free cy%éméjﬁxg&f AR e cydngd résfdlué'mlﬂ(yh Ha$ibdngiacred sntd thd pacewerdtitipgy and is not

orthand termtherefore in parentheses. Sone of these
Part"fﬁé]ﬁt'lfﬁeﬁl Have been nodified (e.g., to form

Ci eremipaal theycyimpsssiteerdkadbady rorepired bpyiprasets PPrisgnt i de

l'ibrari BS Welfacm 5&%9@&6 fufino KUuﬂgdufll@ of @padent z&nﬁﬁfﬁl& by cybteine; and
a pharnacologlca y activ

rece pt (_qa)) dﬁtergt\m)ilgéges 1016??@“‘? ity g{ g cer%tt(A? C?%g_ 2\ 4? ed Qmﬁody by reacting the
pept i deyiudilreaginceradmtibely @@nediof- wrctibd matemg t O a

Cl t%lrrllgé\gﬂggrédggt%dy B be lre 2aBRAMIREO)RG Hadoky wiltCthd M-
ng partner/ Formof protein o f interest -
reactl@leamm macol ogi ¢ activity Reference peptide

i ntheg gélmnﬁB@)cm ecieft oiy ERQerd imBteiheavy/rilightciminst @ fn the constant
or varéé go“kd‘ rfcﬁg?{uxlfr%%g I elgeﬁaem 7a%o bé"g?ém&%d with She opf‘?n@[g @ﬁitelne amino

dsued June 30 98 to
acids eplaciflg am@Bo bedsiPf ﬁapqnyodgrfr@rve@t @ﬁfrwymeﬁ&w?éff‘? i ‘1‘3?/ ﬂ&%ﬁ“eétf
al Ancfhl QR ) vof b PSStib PikeRs Saétedeprdhdis (ABdneY 4¢yseinpm@gincered
ananI grgt]glg et al. (1997), Nature Bi otechnol ogy 15:
ofPEIIES"Ent er nati onal pat ent application WO 96/ 40772,
publ i sheex! Deiotrodi@ng ch@BIKY qyEeipe A apidiap f gront antibody i order to

EEE} Blsgge 9% 5 g@QGi@engﬁaeeaéd antbd892)y, Proc. Natl. Acad.
35 1000 | 1 niekrmnis 0oL i s R bR AE o R B A il
et aL( 198a)ivdreagenitnal | y Sci ence 276: 1696-9; U. S.

C I‘ Q e§eub¥1@é§'§cgnep &Lmee&'@ antBo ngcﬂ'g’x;la@ctii/estﬁalé% pakektRiitibb®vithBhe thiol-
_ . 5,932,946, issued Aug. 3, 1999; WO
reaCtlm}F%@V?O publ i shed May 4, 2000;

Step (a) of the method of preparing a cysteine engineered antibody may comprise:
6] mutagenizing a nucleic acid sequence encoding the cysteine engineered antibody;
(ii) expressing the cysteine engineered antibody; and
(iii) isolating and purifying the cysteine engineered antibody.
Step (b) of the method of preparing a cysteine engineered antibody may comprise expressing the
cysteine engineered antibody on a viral particle selected from a phage or a phagemid particle.
Step (b) of the method of preparing a cysteine engineered antibody may also comprise:
i) reacting the cysteine engineered antibody with a thiol-reactive affinity reagent to
generate an affinity labelled, cysteine engineered antibody; and
(i) measuring the binding of the affinity labelled, cysteine engineered antibody to a
capture media.
Another aspect of the invention is a method of screening cysteine engineered antibodies with highly
reactive, unpaired cysteine amino acids for thiol reactivity comprising:
(a) introducing one or more cysteine amino acids into a parent antibody in order to
generate a cysteine engineered antibody;
(b) reacting the cysteine engineered antibody with a thiol-reactive affinity reagent to

generate an affinity labelled, cysteine engineered antibody; and

4
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U S. Pat. App. No. 2003/0176352, published Sept. 18

2003; WO 03/ 031589, published April 17, 2003 d!osul fi Eje-
wariognsass on of Paukovits et al. (1984), |inkeRCTUSI05/034353

hemat opoi esi s Hoppe-Sevlers Z. ("G CSF m metic")

Physi ol . Chem 365: 303-

col urm @ray  BEsHEE S PBging ?féheﬁglgg ‘%1 % emséng%é ahlﬂJcﬁy toa
EPO r ecgpirdedial dad 1 receptor) o r mini cked by the

assocl 3&)ed qu'mm?n%'the-ﬁhﬁ rJagIV%; (9"?}%%§stélde%£@r{iergd3§nt1&ﬁ9 With the thiol-

clarify whet ecul e 1's bound by or m m cked
by therpepeicdesst: 11; Laerunetal . (1988), Exp. Hemat.
1@te5 gJ GftﬁeQne% oK }zﬁ* &Q@nmg Gys@ﬁEeﬁghrfméd wtiBhiat nagampret:al |

Cut hbe I’(IP S 0 n é[tuggemz nfg g\.y:)lelc a.fl‘_ld s%caﬁg %ﬂo%%g th% g%ﬂém@ eq;meered antibody;
King et@l - (498g)s th@iffjemel-@a*mﬁ@ﬂ antibqdy; #81: Ki ng et al .
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Embodiments of the methods for preparing and screening a cysteine engineered antibody include
where the parent antibody is an antibody fragment, such as hud4D5Fabv8. The parent antibody may also be a
fusion protein comprising an albumin-binding peptide sequence (ABP). The parent antibody may also be a
humanized antibody selected from huMAb4D5-1, huMAb4D5-2, huMAb4DS5-3, huMAb4D5-4, huMAb4D5-
5, huMAb4D5-6, huMAb4D5-7 and huMAb4D5-8 (trastuzumab).

Cysteine engineered antibodies of the invention may be site-specifically and efficiently coupled with
a thiol-reactive reagent. The thiol-reactive reagent may be a multifunctional linker reagent, a capture label
reagent, a fluorophore reagent, or a drug-linker intermediate.

The cysteine engineered antibody may be labeled with a detectable label, immobilized on a solid
phase support and/or conjugated with a drug moiety.

Another aspect of the invention is an antibody-drug conjugate compound comprising a cysteine
engineered antibody (Ab), and a drug moiety (D) wherein the cysteine engineered antibody is attached through

one or more free cysteine amino acids by a linker moiety (L) to D; the compound having Formula I:

where p is 1, 2, 3, or 4; and wherein the cysteine engineered antibody is prepared by a process comprising
replacing one or more amino acid residues of a parent antibody by one or more free cysteine amino acids.
Drug moieties include, but are not limited to a maytansinoid, an auristatin, a dolastatin, a trichothecene,
CC1065, a calicheamicin and other enediyne antibiotics, a taxane, an anthracycline, and stereoisomers,

isosteres, analogs or derivatives thereof. Exemplary drug moieties include DM1, MMAE, and MMAF.
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ant agoni st” cogene 13: 2141-7 linear
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tivation 77: 78
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admi&iéﬂﬂé to(t;rérngamrrgl ﬁherap&ltéﬁﬁ +fhes@ve amount of an antibody-drug conjugate compound of

the invention.

Another aspect of the invention is a method of inhibiting the growth of tumor cells that overexpress
a growth factor receptor selected from the group consisting of HER? receptor and EGF receptor comprising
administering to a patient an antibody-drug conjugate compound which binds specifically to said growth
factor receptor and a chemotherapeutic agent wherein said antibody-drug conjugate and said
chemotherapeutic agent are each administered in amounts effective to inhibit growth of tumor cells in the
patient.

Another aspect of the invention is a method for the treatment of a human patient susceptible to or
diagnosed with a disorder characterized by overexpression of ErbB2 receptor, comprising administering an
effective amount of a combination of an antibody-drug conjugate compound and a chemotherapeutic agent.

Another aspect of the invention is an assay method for detecting cancer cells comprising: exposing
cells to an antibody-drug conjugate compound, and determining the extent of binding of the antibody-drug
conjugate compound to the cells.

Another aspect of the invention is an article of manufacture comprising an antibody-drug conjugate
compound; a container; and a package insert or label indicating that the compound can be used to treat

cancer.
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( "sel ect | ant
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li
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. Chern . 268: 23025- 30; Adey &Ka
(19 Rz(@é‘ﬁ‘@yﬁ%@mgl?ﬁ 4 linear, integrins Y Y

Figurd AN3D6ws TRdTtiohgl Sutfare dcopadihilongalues of residues on wild type hud4D5Fabv8. Light chain
sites are on the left side and heavy chain sites are on the right side.

Figure 4B shows binding measurements with detection of absorbance at 450nm of biotinylated hu4D5Fabv8
(left) and hu4D5Fabv8 Cys mutant (ThioFab) variants for interactions with HER2 (day 2),
streptavidin (SA) (day 2), HER2 (day 4), and SA (day 4). Phage-hu4D5Fabv8 Cys variants were
isolated and stored at 4 °C. Biotin conjugation was carried out either at day 2 or day 4 followed by
PHESELECTOR analyses to monitor their interaction with Her2 and streptavidin as described in
Example 2, and probe the stability of reactive thiol groups on engineered ThioFab variants.

Figure 5 shows binding measurements with detection of absorbance at 450nm of biotin-maleimide conjugated-
hudD5Fabv8 (A121C) and non-biotinylated wild type hudD5Fabv8 for binding to streptavidin and
HER?2. Each Fab was tested at 2 ng and 20 ng.

Figure 6 shows ELISA analysis with detection of absorbance at 450nm of biotinylated ABP-hu4D5Fabv8 wild
type (wt), and ABP-hu4D5Fabv8 cysteine mutants V110C and A121C for binding with rabbit
albumin, streptavidin (SA), and HER2.

Figure 7 shows ELISA analysis with detection of absorbance at 450nm of biotinylated ABP-hu4D5Fabv8
cysteine mutants (ThioFab variants): (left to right) single Cys variants ABP-V1 10C, ABP-A121C,
and double Cys variants ABP-V110C-A88C and ABP-V1 10C-A121C for binding with rabbit
albumin, HER?2 and streptavidin (SA), and probing with Fab-HRP or SA-HRP.

Figure 8 shows binding of biotinylated ThioFab phage and an anti-phage HRP antibody to HER2 (top) and
Streptavidin (bottom).

Figure 9 shows an exemplary representation of an ABP-ThioFab fusion protein drug conjugate binding to a

HER?2 receptor antigen. ABP = albumin binding protein.
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Figure 14B shows binding measurements with detection of absorbance at 450nm of biotin-maleimide
conjugated-thio trastuzumab variants and non-biotinylated wild type trastuzumab in binding to
immobilized streptavidin. From left to right: V110C (single cys), A121C (single cys),
V110C/A121C (double cys), and trastuzumab. Each thio IgG variant and trastuzumab was tested at
1, 10, and 100 ng.

Figure 15 shows the general process to prepare a cysteine engineered antibody (ThioMab) expressed from cell
culture for conjugation. ' )

Figure 16 shows non-reducing (top) and reducing (bottom) denaturing polyacrylamide gel electrophoresis
analysis of 2H9 ThioMab Fc variants (left to right, lanes 1-9): A339C; S337C; §324C; A287C;
V284C; V282C; V279C; V273C, and 2ZH9 wild type after purification on immobilized Protein A.
The lane on the right is a size marker ladder, indicating the intact proteins are about 150 kDa, heavy
chain fragments about 50 kDa, and light chain fragments about 25 kDa.

Figure 17A shows non-reducing (left) and reducing (+DTT) (right) denaturing polyacrylamide gel
electrophoresis analysis of 2H9 ThioMab variants (left to right, lanes 1-4): L-V15C; S179C; S375C;
S400C, after purification on immobilized Protein A.

Figure 17B shows non-reducing (left) and reducing (+DTT) (right) denaturing polyacrylamide gel
electrophoresis analysis of 2H9 and 3AS5 ThioMab variants after purification on immobilized Protein
A.

Figure 18 shows western blot analysis of biotinylated Thio-IgG variants. 2H9 and 3A5 ThioMab variants were
analyzed on reduced denaturing polyacrylamide gel electrophoresis, the proteins were transferred to
nitrocellulose membrane. The presence of antibody and conjugated biotin were probed with anti-IgG-
HRP (top) and streptavidin-HRP (bottom), respectively. Lane 1: 3A5 H-A121C. Lane 2: 3A5L-
V110C. Lane 3: 2H9 H-A121C. Lane 4: 2H9 L-V110C. Lane 5: 2H9 wild type.
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Figure 25 shows the mean tumor volume change oseliI 5?5” aysin at};ymlc nude mice with MMTV-HER2 Fo5

mammary tumor allografts, after a single dose on Day 0 with: % Vehicle (Buffer); —@— trastuzumab-
SMCC-DM1 10 mg/kg, with a drug loading of 3.4 DM1/Ab; — M — thio trastuzumab (A121C)-
SMCC-DM1 21 mg/kg, with a drug loading of 1.6 DM1/Ab; and —J— thio trastuzumab (A121C)-
SMCC-DM1 10 mg/kg, with a drug loading of 1.6 DM1/Ab.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
Reference will now be made in detail to certain embodiments of the invention, examples of which are
illustrated in the accompanying structures and formulas. While the invention will be described in conjunction

with the enumerated embodiments, it will be understood that they are not intended to limit the invention to

those embodiments. On the contrary, the invention is intended to cover all alternatives, modifications, and

equivalents, which may be included within the scope of the present invention as defined by the claims.

One skilled in the art will recognize many methods and materials similar or equivalent to those
described herein, which could be used in the practice of the present invention. The present invention is in no
way limited to the methods and materials described.

Unless defined otherwise, technical and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which this invention belongs, and are consistent
with: Singleton et al (1994) Dictionary of Microbiology and Molecular Biology, 2nd Ed., J. Wiley & Sons,
New York, NY; and Janeway, C., Travers, P., Walport, M., Shlomchik (2001) Immunobiology, 5th Ed.,
Garland Publishing, New York.

DEFINITIONS
Unless stated otherwise, the following terms and phrases as used herein are intended to have the

following meanings:
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limitedl fon@ager cgb 3@l that gro@ﬁf W@F al\p@ F%meg w1tB arbzrufogﬁrglale isease.
The 1M|)ﬁt)glgl§1hn é-lg:ﬂ)%ed hedeA@a be 6O4nk 8g€R.2., BICHRE, IpM| IgD, and IgA), class (e.g.,

1gGl, ég(ph}gp?,l I§G4 %ﬁ and?lgg%e g@@lggass c%zr?t%lglogmlhﬁ &Ql@(gleoﬂ{etuhlln@g%obuhns can

roterns |inear
be deldial @b shecea timertasnodt, WA 9O s pmmogiohyll is sHwera, FtTs; §f rebbit
Orlglneurologlcal Cct. 14, 1999. degenerative di seases

I near . |
pu b"}npgq#é &a%rg%t@ acltj)}ngr:lsg:’ar?(g?eog%égf {1 gen gt§ TY\Q)dQ 2%9 g’a%g §1\3 a%en binding or
variaidyegioihadod Buainpied df pgipod) Gradnicdd glcmﬁﬂﬁ?]:’ Ithh’@(ﬂab%?né IJ'|;V fagments;
dlabog’les; Qnear antibodies; minibodies (Olafsen et al (2004) Protein Eng. Design & Sel. 17(4): 315-323),

fragments produced by a Fab expression library, anti-idiotypic (anti-Id) antibodies, CDR (complementary
determining region), and epitope-binding fragments of any of the above which immunospecifically bind to
cancer cell antigens, viral antigens or microbial antigens, single-chain antibody molecules; and multispecific
antibodies formed from antibody fragments.

The term “monoclonal antibody” as used herein refers to an antibody obtained from a population of
substantially homogeneous antibodies, i.e., the individual antibodies comprising the population are identical
except for possible naturally occurring mutations that may be present in minor amounts. Monoclonal
antibodies are highly specific, being directed against a single antigenic site. Furthermore, in contrast to
polyclonal antibody preparations which include different antibodies directed against different determinants
(epitopes), each monoclonal antibody is directed against a single determinant on the antigen. In addition to
their specificity, the monoclonal antibodies are advantageous in that they may be synthesized uncontaminated
by other antibodies. The modifier “monoclonal” indicates the character of the antibody as being obtained from
a substantially homogeneous population of antibodies, and is not to be construed as requiring production of the
antibody by any particular method. For example, the monoclonal antibodies to be used in accordance with the
present invention may be made by the hybridoma method first described by Kohler et al (1975) Nature
256:495, or may be made by recombinant DNA methods (see for example: US 4816567; US 5807715). The
monoclonal antibodies may also be isolated from phage antibody libraries using the techniques described in
Clackson et al (1991) Nature, 352:624-628; Marks et al (1991) J. Mol. Biol., 222:581-597; for example.
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i near, cyclic various inflanmatory U. S. Pat. No.
6, 660, 843 condi tions, autoinmune di sease, others
WO 2ovems448ycl ic Ang-2 inhibition of U S Pat. PEPUSNOS/034353

angi ogenesis (e.g., for 2003/0229023, published
treatment of tunor »03/

oUIbt PERBE P G B SOOI Sl T HLA Egorion of e
heavy &ﬁlor @O&alh\l@?deﬁlfu’ammmr pxamqlugom@oaqasn@dmg/@q@m/e@ Ql@BtZnglCS derived

froma grtlcular Sqemé’s%?ﬁe%% hé/ & agla&}al:dla‘?‘ g‘ﬁ'\lgo Eaés or slibclz%:o QdtiidahearddBfider of the

, cancér, other condifions lin NEF

chain(shjsggmeel withlr molsghsa OREPOIDE FALIEYY, a“tf‘%"? %Sa“[e‘bveeé orp gnother

spemegggg’longPQTJ aln@?é%/aﬂﬁgﬁlllassf dr EL}ﬁdasE)aﬁlwelﬂaQ frag2@0:3 oBAFRRA{THAiES, o long as
95

they eﬁl}btl tlllesdﬁ%raéj @ glcah_aétm% éﬁg 98"31 6%]/' an(:l" lglgr'rlso%l‘é% a |( 13y li}’ﬁ)c q‘ha% ER3E Sci.

and’ cance
USA, 82¢:0988620 Chirr@pcuzgltlbcgle@@ﬂ ]nteigg}bprpg HelgdeNigiym atlzeli 3121@@1265 comprising

varlablelﬁgx‘g:gﬁ)gm%) lbkn@ﬁg Equﬂggb's Herlob PR Bon-hiRdn @bﬁihté @.g., Old World Monkey, Ape
ronmePeptides identified by peptide library
em)m@éWéﬁﬁPﬁﬁmﬁﬁW@SWB?“ﬁ long tine regarded sinply as

" | BaGs4ct dntibod g\helempnan tonghisingveYlape (YH domaipte pit vesll 2 Jigachain

constanp B al§§CL) hI%A‘l%? Uﬁaﬁrpcom%%a&@ @ﬁ? @I—M%ﬁﬁd CIII-3 kie &inhﬁft domains may be
oterns’an eptid t hey

nativej smugch,@n%qnt me&f 8p élﬂ‘%n nft}vls feﬂw?eé:ﬂnstaat é‘ﬂ?’ Ps&%{r aming éimg Sequence
vananﬂﬁsr&ﬁnﬂ&m&act itibdae maghave orle oemnao telfadidr &lncteps twirph refar to those blologlcal

act1v1% Hta ﬁ] g‘g %Q&ikﬁﬁ‘ (a ﬁgﬁv@ E‘s%he%ce(lige%%)n or fngﬁ}}h%ld@é'huence variant Fc

th
s gomep et I8y Y ETaPe I o0 B g ependen
cytot(ﬁfé@}f fFQlfe@L%tof Qﬁdlr%efﬁlhgfdy-ﬁépeﬂfe@aﬂ]-lﬁediaﬁﬁ'pﬁmmdcsty(zhlé(tC)mp}ggvpytosm and

downg qg}llatllfa I’?F cgﬁ Shiace éfce]i’torf) sucl¥ asH ceftiocd %%l— 846 lBX: identified

rary scree Lowran (1997),
AnRepelding on B expiny &cid s@nu@q&p@ pf theSopsipat 0m216 of theirheayy chq]{ﬁynt%ctt antibodies

can b@&smgl{ea-%%ﬁaerent%luﬁesa ’ﬁﬁre alb N @Majdr claghddbf trtacAmMdiicglob@imemntbodies: IgA,
1gD, RﬁE;/IEG tgﬁirerlglg::ané geﬁf&r'a I’?f i §§ gazﬁ%ﬂrﬂ&qlxdeﬁgnrt]oe ¢ é&tég%esp ?g&)lpgs?% g., 1gGl,
1gG2)18G3) &xb4 Des.endigA2. OThe RO B-cliagn cﬁ@tagt@lm@:pnsahat ccc-rrasme]élrt%@[: glffgant classes
of antla%dlgseag' lge 165, !:: Q dngﬁ ra?sBéc'tl%%I Ythe su@-ﬁﬁ Qtr\ﬁﬁ}eﬁﬁﬂdhlﬁé‘e dyaaneional
conﬁgmqt@ns&éﬁff?rﬁ]gglgq\é\g ﬁﬁ%@@ﬁ?@:hgg%@ ?v%{, krrrl]mﬁ e[X f mc ud% hl?lge Cm&Mifications
ermn
or h1r%9ﬂ:£ EraCROux et al (1998) J. Immunol. 161:4083-4090; Lund et al (2000) Eur. J. Biochem.
267:7246-7256; US 2005/0048572; US 2004/0229310).

An “ErbB receptor” is a receptor protein tyrosine kinase which belongs to the ErbB receptor family
whose members are important mediators of cell growth, differentiation and survival. The ErbB receptor
family includes four distinct members including epidermal growth factor receptor (EGFR, ErbB1, HER1),
HER?2 (ErbB2 or p185neu), HER3 (ErbB3) and HER4 (ErbB4 or tyro2). A panel of anti-ErbB2 antibodies has
been characterized using the human breast tumor cell line SKBR3 (Hudziak et al (1989) Mol. Cell. Biol.
9(3):1165-1172. Maximum inhibition was obtained with the antibody called 4D5 which inhibited cellular
proliferation by 56%. Other antibodies in the panel reduced cellular proliferation to a lesser extent in this
assay. The antibody 4D5 was further found to sensitize ErbB2-overexpressing breast tumor cell lines to the
cytotoxic effects of TNF-a (US 5677171). The anti-ErbB2 antibodies discussed in Hudziak et al. are further
characterized in Fendly et al (1990) Cancer Research 50:1550-1558; Kotts et al. (1990) In Vitro 26(3):59A;
Sarup et al. (1991) Growth Regulation 1:72-82; Shepard et al. J. (1991) Clin. Immunol. 11(3):117-127;
Kumar et al. (1991) Mol. Cell. Biol. 11(2):979-986; Lewis et al. (1993) Cancer Immunol. Immunother.
37:255-263; Pietras et al. (1994) Oncogene 9:1829-1838; Vitetta et al. (1994) Cancer Research 54:5301-5309;
Stiwkowski et al. (1994) I. Biol. Chem. 269(20):14661-14665; Scott et al. (1991) J. Biol. Chem. 266:14300-5;
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si dechains, or to nore than one of these sites.

Pepti body technol ogy enabl es design of therapeutic
wa@g@no34shat | ncorporate peptides that target PCEUS2005/034353

nore |igands or receptors, tunor-hom ng pepti des,

Disouzg g étg:ﬁ %?ﬂg A oé:@%hgﬁgézr@ﬁg 1 gt al. '51‘3943¥:an‘%er Re %Qrtch ?@9&57 1465;

nunoe
and scﬁm‘ehetrmhem e gent ME186H130g. | | near and
d I’I‘?lul—:'rbh recgp o? ¢205t geﬁérzglg gor&ﬁ"l@é an%celluﬁa%gﬁlm \ﬂﬁiﬂtxﬂaﬁ Bind an ErbB ligand;

han one pep tid
a hponbﬁlarrwsmmbawe %ﬂ%ﬁ%ﬂnmved intgecgllular HFOS‘@&‘&FF&‘T “g)ma’t‘r *’éd 2 %‘ hoxyl-terminal

10na11hbdon@m61§1@m§é36\/eﬂal typosifRadsidudd@dich b be POBBHOROS 186 ErbB receptor may

bea' g)l?elcf%cglglgﬁ E%ﬁfeptoh éircl) QI\%’m Caglr I‘ %36818 J'K{Illg’ tllie%oi\/\@referiiobgl)ypthe ErbB
receptiOs naR @GS ubity BEHR Erbﬁu&typﬁt(gh égpog@@{y a Irgmbez obe ErbB receptor family” is

EGFRgEI‘Bﬁ f)eﬁgﬁ)? g}bﬁg 15tr1934\AQl 3O BB cepiordalré i ebwARr to be ilightified in the
S. No. 09/422,838, filed Cctober 22,
fumre1999 (correspondl ng toWD OO/ 24770, publ i shed May 4
2000 Jermd SEHB | Reitpidedphgrow fac@OOR@HO2IGOPR ang (FHER 1€ i gsed

S !/ am | ‘Apn. Rev.
1ntercléa6%§§l[§)%}%r;lgn%re¥eq Q)%GF&QQ I\%?ﬁ‘l%%?lof%f’%( s ¢a$d'éﬁgr edAl (1398’ﬂ) pn. R

. 36193 u
Bzochgecféﬁg é914215c1ud2g@3tureléyoqciwé;§1§élﬁl&n (]f}‘e’i?’ﬁ]‘? 8- LEJG% ondlluéagb%GFR as in
Humﬁe& @drRodoh Pr8c. RBXOAJad. Scl. $ISA$&T420N@21 1)1 Gh6 661 o) reffrp fodkt gene

encodw&&t %I’(EEEF rokél rpr(f%gc? 3Ar%%8d’1§ %g?‘ %Iﬂ gretdQs\é@eQ‘%xQzﬁgp%gm Murthy et al

each whi ch i s hereby

(1987) AcbBisheat. 8oy P8Pt 2@pd IPWQ%é? Ytirety. The art
V\D”flrleqerlgeﬁneﬁp b Ehpmmebtumdmm Pt/ TEBR) Rel@eibtein gpng Lppidermal growth

factorgffﬁwg{g at d?p?(?t(ﬂlg ae used Qeréﬁgn#%bll dn%rehllﬁ({ AREY ﬁikﬁ}? Q&ﬁs@l‘b&d for example in

nvent present | nvention
US 6399H6 endiéS Rublirated¥s 200500k Eh at | east one biologically

acﬁ“llle £&p r&%@ﬁs'dﬂl%Bﬁ Sandl AEROPBE asfe@ﬁilteﬁ:ﬁangﬁblly héreif malrefgegnenc BER2
into_an Fc do
protela&a;érdaeﬁgor eﬁig@llafl gﬂnb(a 2(19&6 bliOC ?\{aﬂ gcaarc%]SS%g st(r:Af} g% @%@z 65@ and
Yamddior\ek €10SBE) Nexies3191330- T (@@nlamlfﬁcceé%lonb*ym‘?eé E?P%i’é@rr@'i‘ﬁtef&’f B2 refers

to theaggﬁerégco%ﬁé fiSnah BioBH EndPhEY feRiSb e Bohk Sdcbdg; rit® 18300 PRferred ErbB2 is
(. e., remving amno acids in the previously existing
nativeawgBATPendRP2addi ng pepti de anino acids). In the

| atBB3aac @IERB hefen o aecepr pobpiriidtas disdlass’ fabffxélfgplaé)‘b‘éﬁ Patent Nos.
51835‘83 dﬁg69f6§9sr\£eﬁ§s°1%&@ eIéi’ubélﬁ P%Hﬁ@?%céafs&mm 8891999197. Antibodics
romthe previously exist n'ﬁgFSC nﬁ 518 8%5 5480968 d
agame@&abﬁﬂaee KngvH 18 7 BHETeGFRORIST rehaénpk SR o
in wd97/848Hn0 acids are renoved and 15 am no acids are

ad gturrrlna nEr%QA nA M Cf?x{}'x re@h@(hgﬁ:g&ltoq %lﬁ?@}gtidyas%glbéé@ for example, in

S are prepare ocess Co Il Sl
EP Ps@ipelg:amqngloéw Vb FEqwresn et éafﬁ) BioC P oo S0 U7 ??31)7 50; and
Plowaah LoVl (1903 Pande 15612473, itdluding isefoamttjerear) g Dgs djyrlepdmivig 9919488,

Annw%i%ggggfgg%%%g%ge%gor%r| glnpgroqﬁ &, no aci d sequence

g a8 an" i nt er nal sequence of an
Fc Adoidiento ETHBi receporo are g@ll@Wo@@er@ﬁ-}ﬂ f@ynétdluwaar Hfoea\ilrrfe?, 1%i;Hdmg for

exan@ﬁ: SoRD idihnolody, ‘?rlﬁ:r @Qﬁ}(\fmla |U'$lAed through an N or
term nus or sidechain e

et dhelcER ﬁﬂﬁnoafld ie&ueaceaér&fl aeéers( pol}ggpt%es h v1n%§ﬂ1%eag1d sequences that
diffekbo Somdatent i natNe squedGBly6Po&:1 @@dmamoagxu@we s&pence variants will

@rﬁ %QIQ \Q&%@I@%ﬁ@ e Q)Qélg&?gﬁam)ﬂ@of a native ErbB ligand
P OSSffﬂ?tSefgééoﬁ%%lsﬁ@ Foceiiys descri bed thr oy hout alsg
or witteat least one ligand b1nd1ng domain of a native ErbB receptor, and preferably, the}y will be at least about
80%, more preferably, at least about 90% homologous by sequence with such receptor or ligand binding

domains. The amino acid sequence variants possess substitutions, deletions, and/or insertions at certain
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enpl oyed to nodify an Fc donain that is part of an
anti body (e.g., adalinumab, epratuzumab, infliximab,
woeoptsh (r), and the like). In thisway, difPE&r/E81005/034353
nol ecul es can be produced t hat have additi onal
functionalities, such as a bi.ndi '}1% nmein to a
position ¥HEY BAET RO £ G190 4R P BT PO B Rl 1 5 o 75 g nated B
the cortvlé\eloﬁbn RO1dE, SO letheD hng tudegéter ®§IdSStI ng epitope. The peptl de

C a‘Ee Déheei Sing L Eq m@cpe[s tl‘ﬁ)ﬁ o of R¥idRE AUk ﬂinﬁﬁb@}{eqﬁéﬁm @Rant that
grerer G

are 1deﬂMqﬁg‘rﬂ1 g@@ t pcy@rﬁfsr?gd ms;@agxeg_ %&ssggeegsgq?gg%ﬁgﬁg e the¥ﬂax1mum percent

sequen@pﬁfﬂusya Meﬂn@&‘tahdj@mﬁﬁé@ﬁfgfaﬁ@ for thakligomedk arel@sli igawn mrthe art. One such
rotein. st

compu&aé Brﬁiér?‘f‘}f ng aat%or(a aéex%lrleax ‘i’%_@ﬁ% \pag fi g%&] %ﬁt{o}:%ﬁmauon in the
Umted‘SuzttetslﬁfepyrugkalQiﬁcesWeSbmm PEAPHY. o8 Biss: %‘llﬂ’gw%ﬁn Fc domai n

m@h&ﬂo@ﬁdetp&dglﬁ@rrﬁeaﬁte@cyﬂﬁﬁtcitﬁﬁnﬁﬁkm irdTéred Nall-nediaperon@don in
(preferably . in

BB SXCNPABH G TRt P B el i
and mﬁcﬁcfpﬁz[gé@ ekcbgmizt buuadighigndy oreestargdEcell and @bwgqentp@p\tsp bygie|pfake targst cell.

The pl?mar¥ %Hg %glg?éalgl?%md:@ g\lrld'eqaﬂrl]se&we%$cyRIffbﬁ§ Qvhireds %h’dc@t& edpress FeyRI,

ForRIpg FF I TSR EEES Sy REF U b MEVEHAA “gAG: bpEFS? of Raveh
and Kﬁlecquesn@emnm Hed I'Jlﬂﬁﬁﬁol ro:457par Td siebsafDGCacevit af 2 maggilo pf interest, an in

vitro 1?12? ?ssagl sugrla a¥ tha CH% rI Ih’g§56@3r62 Ba%ﬁis' 5@@1%37 rﬂayQ)E B@formed Useful effector

he putative |oop r Q0SS &
cells fptrsgcfh@psray_sdnclqdﬁge@pl[erab‘aigodlmpngﬁg}eabqué@ Mgaattdé\}amra%g ler (N cells.
Alternqml (?sadd?tﬁonﬁlfifeAlb_@C ﬁilﬁtyéblf SO mOleduR: of @reeesk npa bt asghsed ivgo, e.g..ina
i nvention ant s..and f
i ST e BT SR ot s
656. th| S invention. The conpounds of this invention may be

mg%fe@a& ShAnE MuthcHI A bitesi®i bokss conemorpibmasptors (FeRs)
and pﬁg)ml Fféeégp : nglg‘fssug’ie%ﬁglﬁﬂ the, cellpse rprge%_tﬁtrllc%g%cy%ﬂ %rd %Qﬂ)l;xlrl RYCC effector

i t el n
functi6® rExemjlésaf Bonah taukdeyses which madifte ﬁ@ﬁ@ png]@demg{l@éra] lg%od fngnoguclear cells

(PBlvfd1 &5 cﬁﬁ?ﬁﬁ& BNIS celR b te @ 6 thibxiD QNS £nd néstrSlﬁﬂllg itk BB e AN O cells
ave activity conp rlﬁgﬂmeto- or even greager
bemgtpfféqﬁr_eq He ﬁ%ﬁcﬁ’f %ps rpqyé)g‘ H% nbzt(réaavebsourf%teereﬁ & 6 érr %o blPod or PBMCs

"as de@flBldhiérein, certain natural |igand-based therapeutic

ag %{l]et tgr m. IQI'}EC t&d Hrc fec@ lye u@g% &&rl@%&ﬁﬁ)r ttlalﬂ Sin&aé th&€PRd cofistant region
own en ogeno l1Tgand. In contra

of an gusthadsn Tbe RHEerTeH ECR/BATAIN e IR 8‘(5‘“363’8? Haaor HeSrsgrgR s one wich
bmdslﬁah tg‘cﬁdnhboby (aigammﬂgcebuot) tuldéncdidestrycpptora bl the ForRIsferiib n@ié:cy RIII

Subdflsﬁ?sélp%% ng aﬁeh{: V%lalgs an& lé'l(eﬂlatl\{] ygﬁ{lgd fogﬁé ok Jﬂ@s@ %@Jpg)rs tiFIEIRIIF&eptors

ave advant ages 1nr 1%
includerRevRIUY (ah | agra\tatncgnecemeo zmd FeyRIIB; (qna fniPaE 15PPIOT Wi E‘ah J?:%YC sinfilar amino

acid @deﬁ&ﬂh?&hfﬁa}: Intah§in B¢ dytdblasnfi€donainetheredf. peivttink cdipes FeyRIJA contains
be nore stab

oo ok ot bR VSRl . Y08
FeyRIIB chmaifisea S@nhnpreepist trages-bagsd p’h’étﬂé'é)mgﬁtfl(]gn\él)e@’r‘%?él’éli’ F‘Sé‘hc domain. (See
rev1etvrl\9 I’ﬂ %&(;91 Jl)lg‘éknﬂng(ie\g lﬂﬁr@tﬁl&)/%l@@@i—lﬂ%@@%)) HcRs dréve@iévid in Ravetch and Kinet,
Anq@r e Sy ﬁgﬂgﬁ),%@k 7 fads Oﬁﬁoqx%eﬁlh% (RGPKE D& s ot al
(1995)he[[a&[IBiﬂIM&ﬁ HGSBl-4l,. Qﬂarrmmutg:dmg thpshut«sbenciwte“wﬂ inghe fitarg. are
encoglg(assed ?éthg tségn]; Hpd cfﬁjc eI ko fiRfudd 'ﬁﬁtﬁecﬁgﬁ%e@pmr F®QRn, which is

cou

use an Fc internal £.8
respReil: (o e SHBICCR RATHERHT ety FPURF oS Qgﬁiﬁﬁﬂwf/ r%é 367 ahd Kim et
al (19923 §. ifagune 024 20). pl at es. Fc i nternal ‘

“Complement dependent cytotoxicity” or “CDC” refers to the ability of a molecule to lyse a target in

the presence of complement. The complement activation pathway is initiated by the binding of the first
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pepti bodi es may make insol ubl e peptides sol ubl e and
thus useful in a nunber of assays. The conpounds of
W@ bios/o34as®ent i on may be used for therapeutic orPCT/US2005/034353
prophyl actic purposes by formulating themwth
. T o T s AR e R LR
antigeﬂST@asﬁkﬁ’Eﬂmplérﬁd’nt @tih@pn, Hﬂﬁﬂaisay &4, s dedibehioCagpno-@pteet al J.

Immulr;zoqll\?etﬂ{%g ﬁﬁ{l§96§rrr€iy g’orlmlagl uded in the instant

mer ous I tional aspects \6 a]%
of “Nahee aptpt@glésnlarquwléwtefe&tplr@qup SRS fpagglil é EB% composed
of tw&{aé}ﬁbaqiﬁgham Qfamoﬁndtt\h(eldédugaunee@ (Enchaide tEa¢h lebk cas s tinkpd ioameavy
chain |b)5\0"° C@'algﬁtcﬁi‘sﬁ_]léd . ond D%‘?e tLe r{r%mlber of é) Julf%dp ﬁnk&éeg Ue[-rgssan%hgtlﬂg l%%vy chains of

oW oop donmai ns
differlre inmpaipglobelih ibatypee (’,E@ﬂdmvcz en%gbtwhqurﬁl@ hF‘SrW%‘H‘fIV éﬁ%ced rnﬁacham ain Sisulfide

brldg%sg B34 h&ly é‘hglt"l sk 01{6 %Qf ﬁﬁﬁzﬂ‘)te@t)rhzﬁmﬁf uPfondee b%m’bﬂd}f E&h8ant domains.
Each bg}tn?hlag?xastoah@n%digrlnmﬁ 6&08%3{1}8& %{‘g Bons nt Q?ma((l:lf alrg Sti (qge? ?ngv\g constant
domai@¥ of e highk Ehdin (sCafikien ohih Yhe fifsi agustagt doais higbhesheyshai prslisrliset-chain
varlalH %onla?‘%?a Aol qu{ﬂglvﬂlaglg 5&&%‘0&@@&@%&@ Ifaktlc@la]%rib@cld residues are
VWV T CSD g/ pdb/ This figure. ws.a three
beliey$id FPéPF§1 ) ﬁ‘é‘?rfa?Fd’S‘é"Fe“dPe Tehicnginad Beaﬁbc"g‘& aiRe ﬁ%“ﬁaénﬁ‘e r from
X - ITRyterehi‘ ‘K/:frfaﬁetrbt&ﬁ toCtheyfadt ebht catainpottiansef (hp ddgiabld ddn@)ns differ extensively
in se s eegrgc; g‘l od sggcparé lﬂg'delrl hle 9 dn?gI a‘h@ﬁa@&ﬁc@ Bpé%h Jaﬁlﬁulg(aﬁtﬁ‘)ody for its
CRE° And doma

preferred
pamduboapmgqnsgquanth%vaﬁébﬂstpéePtfeveeld|drsgilb}ltadethﬁov$‘f>‘é&“ V?ffabl pgains o
antibbdRS hﬂmoﬁcgﬁraﬁ@ﬁ(ﬂﬁw'sbgineﬂﬂd EdllEEhypdijtatiaticCreglomaoth in(tirlghtehain and the

heav¥Dﬂ1|a13 g?‘rg fl Iam "E'lr Yc)reaheél;lllqyl c?nsferkugll‘f)%%m?s é!ﬁlatﬁe domaing are called the

donmal n
framevmriomBens tﬁi?@)mTkle yasighlelddrkingefnptiyp h@vwg Hght ghapng each qompyisg dpyr FRs,

large%fijah(g}{%)gt ahfP@xE& Eﬂnhéjraugﬁ cbrﬂ&ft}:d b heee hj'pexﬂarﬁiblta %loasr @histhfosloops

do
conngripg A HESOME 6a(§bsr} P PRt o fgﬁes [%'] Shget gtrugcure %heﬂ{yﬁ 1‘\%;15 Ze%eg%d? in each chain
are hEid Qigétier ihCloshmewmitythe thediRe andr With tlmpmvapﬁ)@ regnéls HeyAihe pther chaln
contr(lﬁ{qu tﬁé farn%&?tg @ %ntfg%xl ﬁndef‘rggk@e-rc)f antibbdi& (deb Pataet SRS Saquences of

Protiis ﬁg}%}ulmlr’{ﬁ?g?ﬁsql: Igtg]i%l%{’ySﬂH]?df Flf,bgcélfl?ag}hn?eévrlces at?na?{n?tglgt’as o?Heatth gethesda
MD)# THb)stanRBMeiAS dr@dot golved Oiecilyis em(hpg:ml agtibodssto ay @tlgqqdj‘mxhlblt various
effec 1oL %unalonstu% g%(q% %ofq}%%ibgﬁl 1}{\41&190@7 Iaﬁneﬂfeﬁfcﬁfu[aﬁ@ttﬁiﬁlty (ADCQ).
Sertlon site SPC | Ca |&j (}
G icun PRSP T P PEHE T G B e G ot o Elinibody
which Ms@ﬂé‘lblb for irlﬁ@en&&ﬁlﬁn@ daeyry@iveridbe rdgion pgnesily epoiptigedmino acid residues
rrgagg?n)l}) ementarq%l&lgerrnmné& 1{)9 F(?DIQ’Q%E%I r@&dugsf24q?:l4f(L19 r5@-|3§ (ngzg'd 89-97 (L3)

ecl es
i the e bl drinad 54 G, HHESE 90 ek g Moy chin varial
dom£19%gat Etal $upR) ﬁ@@ﬁh&é akiehel fréah ”éhyﬁaa\mkable loop” (e.g., tesidues 26-32 (L1), 50-52

rc b
1L2) é‘Fd gH L?ﬁé#% hgat h%ué galﬁlglﬂ% <4eo)m géﬁBg#)B% '@ %%@@)@nd?qgle@ﬁ%n the
e it g os W ok AR P19 e B Rogon or
FRblgggguie%gﬁlosE L GHAF1E a i BRIEs othethdn AR hSeEagable réfiontrébiud dsMRrein

g sequence used for this invention, the Fc |oop
defigeggi ons i n bol df ace (SEQ I D NOS: 621,

Papain digestion of antibodies produces two identical antlgen-bmdmg fragments, called “Fab”

fragments, each with a single antigen-binding site, and a residual “Fc” fragment, whose name reflects its
ability to crystallize readily. Pepsin treatment yields an F(ab’)2 fragment that has two antigen-binding sites
and s still capable of cross-linking antigen.

“Fy” is the minimum antibody fragment which contains a complete antigen-recognition and antigen-

binding site. This region consists of a dimer of one heavy chain and one light chain variable domain in tight,
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622, 624, 625, 627, 628, 630, 632, 634, and 636),
whi ch are suggested by the structures shown in Figures

wo 2q06h0Basgl 1C. Any, or all of the sites shown PEI/US2005/034353
bol df ace may be suitable for full or partia

r epl acenent
non- Coa%lglt Q?%’é‘ 1({;6 thgé/n g]%rg,l?nrfll%?]'g[%oh ?}gt tﬁ%{{}] f;pérga%atieeggglg%?g'a]cl‘ﬁgqable
domaiPih@fa&kd ®@€nd an h@tgerabindsigts@sonaliesurfinel efithei Ve, d(“SEQ:q]]@UN@B ‘the six

hypervanat%re reglogg‘lg%zg t1 %%%mdlﬁgs%emfgglgg et}%rﬁﬁtébg%'g)glioggge 'T'ﬁ? efSﬁﬁlé @flable

domain weha[ﬁetamfv(cgaagswowmsmyrvqﬂa‘dﬁfeglpﬂﬁﬁ%er‘i‘f‘ a) ‘*6’8""“) o g ebiliy o
recogniz@ Atdhel aﬁt%erﬁ hlbltob’ghaﬁa 1&\[/@ aﬁﬂﬂﬂ&hﬁtﬂ&&dﬂre bindidpsitar t b ased on

¢ é‘%g}?ﬁélf%%xnéglﬂ swcg g the cons ag} df)m;grlfl 5@1’?’3 1%§ cﬁ‘arﬂr{jang (e ﬁFs[ QhFdn€Somain

sequence a human
(CH1)ddthmhensy chaio rfiab’ g’mgmctngstfﬁh@om 5@@ f@mngg gxééddltpp @fl,ﬁ'f‘é‘% reQ%Jes at the
carboxﬂ@m%& e Y1\éa R AN Yormh 1ﬁ@udﬁ@ ok o‘i&ﬂtdeybfe&ﬁs fr&ERE dnbbody hinge

600 to on
regiony 5@ §Id bsttgpﬁiéggnlalﬁ?glherﬁﬁyor gq) Ulswg? hen% c#te?rﬁ resi ue s{)/ gfr/_]\%lel Jg%Mn%glams
bear aAkSibnsR@Wholigroug-i Rjabt )2 gntiBRly dragined € ofignady werg gr@flfg:ggas pairs of Fab’
fragm?nﬁsq’lgnocp g%ag§ggﬁgt9neMtwég &m B!hg%ﬁcgﬁca?&uﬁmgs A Q)tl@b@@ra@l‘HhWare

bol ce'the preferred internal sites for peptide
ﬂwk@ﬂ@itlpn that correspond to those of the Fc sequence
S hAlight thiihsg Of Btitdaied Qi Rerfdate 5;99§s car} Iy apgantd te prieepf two clearly

dlstmcii Slﬁt%'lsrc%ﬁed%appa %% %QB%E%W) g%edséﬁ‘iﬁ: amin% 284 geﬁ@n&k Bﬁ&lrtcbﬁtant domams.

SE@HE@CN@SFV” @dﬁthvOanewy fraggegts f%vwh%‘gfnw Hﬁ%}%s‘ g@‘“f o,
wherem &Qﬁmg Re f8Gnt &NhiBRPolypeDiQchald. REfer£bGSthevit ol ypepBEQuitier

comprgg%j Ro pwefleﬁgl% lbetw%elg| the Qééé%fjlakﬁ%\é%g %Qla{}llg tlée%gf?v tb @)rrﬁ @18 desued
structddEYor Gﬁgen\}wmiing FFOSE@ViFDOINGE: segBickiyn Bfe Phagpacplpgy ORMOH%W

Antlb&ﬂlés Woﬂ O e hx@uxléléﬁ- M&Ekdt. Bpfikkes-vEeRd, Ne@anwriGf8 269-33E (oD Anti-
I n
ErbB@E@qdbscﬁkﬁagng%are gdcdl%e cg%glmssslg%alt% xﬁg 55258?4 %& f!%lks’{]hss
SEQcltdin NExboGES referSE@ldlany fgmenti Wi tyio Siggnbindigeyiteg geich
fragm§x§$*ﬁ)lnﬁnsl\@'varg€1§ hé%/)l Jﬁbg%m% cloﬁe&\tQ to @Qa?mble 15 2 oknkin QL) 116BEsame
polyppyiidse chgip 4VH OVIG)O §y usi n}(ebtshﬂ'% to%glﬁrt P}augg%et?s%@&@domams on

the 5281 hainhflédonOiE are Gifdcéd to@mdwﬁﬂﬁe co@p@ﬁ@tdr)[)iq}@ns o anpther ghginggnd create
two a%tbggl En%(Blzg 1tes6 %?agodéﬁ@désglbmm@%ﬂ W ifomxﬂmﬁE@’ b2, GIOSVO 93/11161;

thin S
and HobyBger 6@61%6Pre@§aﬂ 3e2d $°DUr%é90 ion 6\%8\ch| nI gEQEIQDl Borgos

603Hunﬁ&ﬂed’ s of a@dmﬁﬁﬁ(;e 2., SEQ)|aBibdDes afelchimajiq JnfippdSETRt|cpptain
mmm%) %eqlé denvegi fro Sr?o hu ?(?gg)bl\ﬁ’int p['uﬁan%’;l@n D Neod @hnser the

guénce al | nnen ures 2B and 2C s
murlﬁewlgqmlplghrfggqf@rﬁ@qlcwto 3 If?géfﬁlfl‘Ff’GSFn§|ht“é§1 aﬁtlbpd)@f%e?y’bfélgg%{ﬁﬂ ted in many
thera&[xtm@-;&%éfgl s. (148 iB@od JTGuriviThiRh kdheralbf be SEQyluBnshi@g 2B §QYmurine
compgelrﬂsnt?r %gegeéralaéﬁ E’gglgr%ag gxlft%] Iel?ugnsag %niﬁ)éd?%@xg%ﬂ% (Zonlgéat{t)ﬁ 61986) Nature
321:320529) tThesa €DR-grafted antlbodles generally do not retain their original affinity for antigen binding,
and in fact, affinity is often severely impaired. Besides the CDRs, select non-human antibody framework
residues must also be incorporated to maintain proper CDR conformation (Chothia et al (1989) Nature
342:877). The transfer of key mouse framework residues to the human acceptor in order to support the
structural conformation of the grafted CDRs has been shown to restore antigen binding and affinity
(Riechmann et al (1992) J. Mol. Biol. 224, 487-499; Foote and Winter, (1992) J. Mol. Biol. 224:487-499;
Presta et al (1993) J. Immunol. 151, 2623-2632; Werther et al (1996) J. Immunol. Methods 157:4986-4995;
and Presta et al (2001) Thromb. Haemost. 85:379-389). For the most part, humanized antibodies are human

immunoglobulins (recipient antibody) in which residues from a hypervariable region of the recipient are
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found in the aligned IgA and | gM sequences. O her
preferred insertion sites correspond to the sequence

WO pooklogase 2A. The preferred insertion sites aPEI/US2005/034353
underlined Figures 2 B and 2C and are as foll ows:

Hs3/E54 in SEQID NrCS; 6 604; H100/ E1 '
replacqdfhy feuse (18 @ PEAGFEER TR %’%cﬂoi‘ Bt @gééﬁcﬂiaﬁlﬁ&se, e
rabbit MHuBaM@Jate&@vﬁlj g therdb iR pedifity RffBEQabdIapCIy- GORME InyidicrN
frame reélgng(QR %s}§}%§he§lgr§anmgurﬁ)%bulm Ere Zeg{a&\é& %9cdn@sp§ﬁ@°|n& human

n SEQ | D" NTQ F7
res1du¢sDFth@mO@emmammdwrbN?l%umaw FOMBEIES TR %E)%Q%/f"wﬂ‘fﬁ P R

antlboli}norsﬁg do@or%odﬁ ABesamolifdons arbinddé/<futkiEBrefime aBEQIY POrifi@ance. In

i.h SE
genera? @eWanézﬁganu cﬁy é/ép QAT %’) sulgstll\rllgﬂ ézag gf aI{I(%M 9n7e/ Jﬁ& gﬁlcél @EQnable
domainsninSEHEh kDor RF@Sial GO the HyPEOiad 1q9v99"@vreﬁp@f’ tq tPPS%*ﬁQHPfU““ma"

1mmum&bl§q erl\%lll\%?h%t;miﬁ all Bf tl%&-@s hl@tlﬁ)@ of BBGian ilvhwhagidtulda seuance. The
humayizgd g@@)qyﬁpmly aéﬁg lgﬂraprgﬁ)% least éﬁ?l?g?nF?é T‘glmmunogggl%ys? JTZ%IOI‘I
(Fc), t30&]ly thedb67 b6 BnnunogBBE@in. IBOIN@theG@@ﬂS se@US SAPR 59 dngp et} 286)

Natur%%j'\$65§5.l\élech6ngg§§ a g?%g)}laﬁhre;g%%%g?n? %Q%Eg 9% %%bﬁgsotgﬂ Biol,,

2:59389%69/ Ni 70 in SEQ ID NO. 606; Ei70/Ni7i in SEQ|ID NO
604 “free Exktdte alNA3 beid”Ref@EQa kDtehOnmiBQ &id reBILB GHIDIBT biem er@fEeyred into a

parengfwl\%]f?éiqg’olqggt{g%%%roKbégfézgnP%% §%}dgg% éthFEQSuIEa%Q[FrBer%ecular

disulf@@pridge.-S246/ D247 in SEQ ID NO 608; G 88/S 189 in SEQ
| DTIN% B BreaNdryG@ids” is @M&aﬁ?ﬁ%mhdtbri%@ dfneN@rtivBOBE free cysteine

amlnq\ﬁds 613‘? ]hloé} @cﬂ@? v%z'_lg)ls the pgﬁeé a? of ﬁlge&éfételé]a%éno abid %Qy!ttl%e
engineered antibody which reacts with a thlol-reactlve reagent, and converted to a maximum value of 1. For
example, a free cysteine amino acid on a cysteine engineered antibody which reacts in 100% yield with a
thiol-reactive reagent, such as a biotin-maleimide reagent, to form a biotin-labelled antibody has a thiol
reactivity value of 1.0. Another cysteine amino acid engineered into the same or different parent antibody
which reacts in 80% yield with a thiol-reactive reagent has a thiol reactivity value of 0.8. Another cysteine
amino acid engineered into the same or different parent antibody which fails totally to react with a thiol-
reactive reagent has a thiol reactivity value of 0. Determination of the thiol reactivity value of a particular
cysteine may be conducted by ELISA assay, mass spectroscopy, liquid chromatography, autoradiography, or
other quantitative analytical tests.

A "parent antibody" is an antibody comprising an amino acid sequence from which one or more
amino acid residues are replaced by one or more cysteine residues. The parent antibody may comprise a
native or wild type sequence. The parent antibody may have pre-existing amino acid sequence modifications
(such as additions, deletions and/or substitutions) relative to other native, wild type, or modified forms of an
antibody. A parent antibody may be directed against a target antigen of interest, e.g. a biologically important
polypeptide. Antibodies directed against nonpolypeptide antigens (such as tumor-associated glycolipid
antigens; see US 5091178) are also contemplated.

Exemplary parent antibodies include antibodies having affinity and selectivity for cell surface and
transmembrane receptors and tumor-associated antigens (TAA).

Other exemplary parent antibodies include those selected from, and without limitation, anti-estrogen
receptor antibody, anti-progesterone receptor antibody, anti-p53 antibody, anti-HER-2/neu antibody, anti-
EGFR antibody, anti-cathepsin D antibody, anti-Bcl-2 antibody, anti-E-cadherin antibody, anti-CA125
antibody, anti-CA15-3 antibody, anti-CA19-9 antibody, anti-c-erbB-2 antibody, anti-P-glycoprotein antibody,

anti-CEA antibody, anti-retinoblastoma protein antibody, anti-ras oncoprotein antibody, anti-Lewis X
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G205/ N206 in SEQ I D NOS: 603 and 604; G252/ N 253 in
SEQ I D NO 605; &201/N202 in SEQ ID NO 606;

W@20a05288 in SEQ I D NGO 607; and G268/ N269 i PCBHER0DIN34353
NO 608. Fi gure 2D shows an alignment of human Igd Fc

domai n Fc, Q I D NO
antlbo%ﬁprlgég nt Pddt zrnB IPWW afnﬁmilyafntll ﬁt]bfogyo antlf(%4 atnhiv%dy anti-CD35
antiboSyl, Bt D @it fly, kaRIDFotigonphtieRDY P24 gmbp@banng,t_qy) pTbgy ang £ 1 1c
antlboé;\‘ antlr&ﬁlfallagtlb%%' &Q@ﬁ@%&od@eﬁ{f Eﬁﬁ@?aﬂ@%@ ah®cHS anﬁl;oli) ahtBCD20

ure 3A shows e_am no a0|8§
anuboqgmq@zmbo@i@] Cd}z_% amﬁwnpg@ angipody A0 CR hag\)l?oﬁ Znti-CD33
antlboh)n §§1[¢Dﬁﬁnt€bf)dﬁadﬁm5 aﬁtibmybdnn«imgarmEWJ 3dE}C()$EQtllbq@y I@-LCA/CD45

annbodw%bggzgfzﬁ'apt %ngp(iﬂlgﬁ/a "?llbc?a& %pﬁ cb?9 £n‘?1£o%§ raﬁﬁj Cb@ooamlb%!j}ﬁanu
CDosiFasstitodyl alpe@PQ9dietlh0é\/ SV OF snibrl dlfltaélém%ﬂ?dmtftﬁéy gﬂ%% antibody.

anti- cln{érg E@E@el anti E}t@JeiaG@ antio @Y Erfa- v@ﬁnﬁﬂ%@ﬂ\ﬂ)odyhﬁltla{ﬂwmotﬁm a@tibody, anti-

kappaﬂélﬁtchatpa axg}l Pdé(f BélF rlaé'l&) zl I&igbgz"ﬁﬁgubfgy 6%( nme.}e}qlgsom\és an{ﬂmé)e gnt1~prostate
specificRfiEPOLiBld@snt-Be0Gantwdp ept- -fagantigee qm@gq-yeana bp@aqn@:(slp} antybeyatms
antlb%%?ngfagtprmnéggﬁ body! The TN8-19-07 peptide is shown in

yci ne and_ a in 8
A ised P »at TV (RG] SRET S SOl e Ly
compJ)rQ]tNQts k) en@ifonBnt FConktantirantrahpopeptol todiprat GWECFHF”G@ agegpaterials
which, wou%r_y% t i ih%lagnog C%Q%e@\g@c Wl It\kl% gﬂibbcgrogl}d nia? QQG&QBZ@B@SS

Th
hormtpmesppndd)éleq pgotgimagqu (prﬁo%)tgtemagelg s%{htas thhlng@‘]fe}? 8{%}:\@%{1%%&% ragtlbody will
be puhi%d'( Had }’;r&z&/r thdd S %36393’15%[16'& Sntlbchl{;ihs de@tniimed bgl it Ub ¥y drethbd pfl most

er
prefergl&q Elglﬁg'@ %dgé@_j vreﬁh%\%’} t06?11 8§ree 3 XYE?nt ’%)C faﬁ{ﬂel?z%% I%(}%sgiues of N—termmal or
internplafr@roragid segeentedy @perph f $niming guppsg]upr@@b o;a(ﬁ)ptg horpggengicy l?y\IS(_DS PYAGE under
reduchE BY ﬂo%d&rﬁ?@mh@orﬁ@m@@bmhsﬁe th@ch] ;ircghﬁtﬂ?)d silver skaol oreéangibaly

cine |linkers in
mclu?gleé %g Pr}ng?q;ftm qltH wttwg reﬁcwglrﬁnt cglIs tsm(g a{ lear#s oenle oct)xg;g}le%gcjlf me QIﬁlbodg s natural
env1r&h@m&vﬂl e bapresere. @dlngklls,élqwﬁcleole(tqgg(@lqogy wihbe gg_pprd Gy at }fast one

purlfgtng';: ginally I'inked peptibody ref erred to her ei nafter
C- Ioop-AI\/P2 dimer. This

pe ﬁ;p pefRody;’ W@Fh lgﬁdav\%m?lﬁ:élalt tﬂé‘?‘t 8rpa£ dtlggn of 1nrt]%rees gréﬁg%ﬂ eln Gs one
capat(leSEinilE% INEDantiB8) wikthnsutficied kiciey sashdhat e aﬂtlbq)ﬂ;( eertgefiﬂpp targeting a cell
expreasmlx}zethe an?geil h\l&fﬁerme ﬁlﬁwdfls ORERLRRAS BERA 1tt\xfim1§1@2ﬁ|11y pRRIchh@y bind

sane de seque

ErbBgeas ng@gi tAmberf_;Erblﬁ:xieﬁatPré@n%}Aayé)ﬁ gne, glqg%otts%g can%rr CLOSE: react with other
protein@ sueh asQRIFR, E}f)Bﬁﬁﬁlﬂl@pln@dh?m&ﬂdnéﬁwhele@teﬂi)f bydugmgthpﬁx@@dy to these

non- érh%%q;rﬁ% ips (e. ?ﬁg eusrfage b:(:l d¥ngﬁ>| 95 gusc\rgéef)tm]) Mﬁl%% %s&tha\ﬁslb% a$ R@rmined by

taction he sol ubl.e Q
fluorbseeact dctvatefl ol sy (FARD aF?é)LSlS eeedlwevnome%aﬁn ﬁﬁ ometimes, the anti-

ErbBE'éﬁib@é%/ i n&tﬁ@ﬁ%ﬁﬂy&f&s—ﬁmm theratredlproteingy. s @b escriSagBbahester et al.
| ol whol [
(19811))}\?3&%31% %ér?@‘q E%/\ﬁnl ns(o%wa a1 %1(33?:?& % I aneo:%;e g(re}d
i n30dlaetheargasciotandndied carmaparyedioy e Piescst IRNEHRR gy uprgigins and their
1igan?sRBJcEﬁLgt o hﬂﬁédfté? Qﬁ@ﬁ@ Dl € Epphepmmtogy, aphy CD40, CD790. (CD79a),

onpari son of the unpurlfled refo
and CRWB(CTTIRE): (P meresrsREthE BB rovpriey famils gt g t%ﬂrFoGFr‘f‘«iePting’é%z HERS or
HERQ#&&%&? (i) @&mm;ﬁbm&l&hus shéh BYFAT, oo pipil fdyVines, ICsMdeHCAM and
o/ B% Imrteegrclg 1r¥:luthglg g%her alip%a or beta su%t?n?tg hereoft(eog %ﬁl\éﬁiﬁg 394 CD18 or anti-CD11b
antibodies); (iv) growth factors such as VEGF; IgE; blood group antigens; flk2/{1t3 receptor; obesity (OB)
receptor; mpl receptor; CTLA-4; protein C, BR3, c-met, tissue factor, B7 etc; and (v) cell surface and

transmembrane tumor-associated antigens (TAA).
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colum (5 mM 300 angstrom 4.6 x 250 mm) and el uted
with a linea r40- 50% ACN gradient at 0.5 % mn.
WO-2@ana1488 shows rever sed- phase hi gh perf or manceCT/Uso0#034353

chro?atggrapry ($P HPLC) conparison of the final,

purified pools of Fcloop ThB 19- 07 951 .

o iy oeiss TS B CTRETECIey! ke o %paq’ib"dﬁﬁ‘a‘ has
antlgepblﬁdnfol r@dupepbr dady fivm, Wydalee G245 @oﬁqsivrfAT(CE GRY 108g9Q For example, the
monoci%\% gbtb% SE&Q% m@xéﬁ 1%1?9)6 mo(%%ﬁﬁj an%l)% 85 Wi ot \Brit thdr&¥8@kich as a humanized

ent at
4DS. embwésm@rzecf R5antibodies ingludg h%@@@ of h“g’{:“bﬁla%ﬁ%\ég“ﬁfgi 07
nuMALHSB v S5 S HuBOwYDS-6 halABIDS Feand NB4AHBDO B (i(a#6826), HPRCEPTING)

0% gel ). Five ng of each sanple was
asm‘FSo"éﬁé‘d%a%?(ZPél?l ows: #6951 (lane 1), #6826;}3| ane 2)

SerrBletres “teatr Kiepne (! e olpth HEOBIC Fadies I(fPP&h‘écﬂs fr preventative
measd-'i-[E @&fﬁ@re{n%l&%@g is(ed ﬁ@\%nt‘b} slovl': dicQM r(1€ss§1) sheWsir@rphysivlogicklfchange or

disordé@mﬁggevegéggng%ggrﬁq%r «iagceb 0( !Ez%;g) r%lp tﬁlts e}ltventlonl chIFfI}i)cmq Q' ¥sired

chmczil R int10dey bu et hatilitnytedrte laBdviaten of Wn@t@gls,@aplb@(@pnttoé pignpef|disease,

stabili e, noto Z)rspnq t) Lt tQQf%@e;{sg @g%@r slovﬁh@&rdﬁeage ﬁf&%@@orﬂarﬁ&&ﬁtﬁfm R_r
167 {2 Raly’s

an in vivo stab
palliafizm-of qb@fgseq%mtig_n@rpm(s#gg(g/ﬁtheé%tmg Wéot@)a%Beég@ %/eétralﬁgl: or ulndetectable
“Treathl¥ar” la%‘a@g mE8 pidldagidy suf G B2 6)mpaiSe fogxpoed sirvivelofmof jegegving tiggiment.
Thos%B Eﬁ%g )?fvtr%iéent mdlfge%f;ose ﬁr%%igtyjltgﬁle Qc%ldﬂt)n ((r%smé‘er ag‘ﬂ'ellaag ﬁtoé%ronez to have

9-07 standards at
the condjionSr digprdgnef thoge ingrhickedp eeélr“mr QISOT‘E%Hé%beAPm&%“eﬂr e the

| Fereliof pth&%eu&al[mlvé afothMaferspeptamdad bsirug effective to treat a disease
resp ectlvehy,

or dlserger 1%%}1% IP &9 rcﬁse %t]'g:anc e t{l)ieafarll ee§t109 eff@(!’tl@e m@ Pthe &}géomay reduce

es ective
the niaderd cantea s r@iu&Qheamgorplh@ 1nin(l§1.t [z@0§0\w§ soraeeﬁxﬁg)@%/’d Qr%f‘arﬁhilhsé(rp) cancer

cell u{%ﬁtg%rhf&g b&Dhdr & SR&E! ihMsd (Ve AlowASsolho bittént anld @ree:Sabll Qrof)durddr enetastasis;

1nh1b1éﬁqjso%g£)ﬁe§%( ulntggé'g\]&tpn,la al\l}(ggyglelﬁgg 90¥ne%)t(tgnrt] QI%fog Tgtb ?Yﬂxﬂsgglgémngsomated

with rfﬁDSncEA(% tigekient theidmg Nﬁﬁpm‘@dﬂmv‘m}ganygf lflléexxsap@ca@qq@e%g may bs

cytos ) 1c and totOXi or UrtaPhd efBcBP@h, feHekd PR adugb bl GssdsiRig the time
Rl 185 e b, £k tkdrmplb B8R ead

gure 10A shows the ani aci d sequence

to dlseggpgogrgmMTT@%g/or&FteranWﬁesp(a)ég ra é omei n havi ng
| Ny tEﬂrDBloBiﬁllaamtyAE@'Zs th iha shistagic pepthilde (i€ SE@d{p[ger@evetEnof)a given
amoyn of gru& & n%mel%erecflt tlg}] L g tlrE,IB §%Waﬁbih§n:{ zglfagsroquQCrﬁ'l%aaﬁdlca&g ggasurement of

Bi oacti v

both fhg ting @:Jm) plght)téldtmplﬁlt @étpla}oéélé\g glﬁtdea@efl @F ﬁeélerlall Hik 1§ ep rom an Sdministered

¢ma4@$ﬂcs Figure 10B shows the am no acid sequence ( SEQ

to Th%r&s ca?we fﬁ{@ c%ggrégp {Iéﬁl 1Y% Jlelrsc!?llﬁgfﬂe ﬁ@fﬂ&lbé@&%n&ﬁfn@ﬁ #&fknals that

s nol ecul e | ncor por at es t he
is tym]hyachggpqrnz@ié)y ggrqu@ﬁ:é geligsowtly 4 d@bor a(ﬁ)@*rzrlsczgmoi TRPIR egncerous cells
Exan:llpﬁlez bf ca&@ﬁnc@d@ &Gl droilt lﬁﬁﬁﬂ tod@rclnﬁmkl Ilg{plllblg}iﬁ blestbniansatooha fr@ldeukemia or
lymp%?_ld gx%lh o 15%; illogge(;ﬁ:tgg grlaeéaan%ll saéhrzzlén%gr 1&1%1[}%6 r?alﬁl‘ﬂbl%%ﬁﬂ J: h&%?
eplthE]ihEquﬁﬂloOﬂpll &'d\d&rﬂmng]ca@#ﬁ@@gi}ngam@ll— efalrlw)@wct:rerromsg}%u cell lung cancer

¢ NS e C X uﬁc&ﬁ&%@%} thepﬁﬁg dnd Qﬁiim%ﬁs @%m%@&o%g Sadpdres pattoneum,

e cel
hepa(opq},lgléq CRANCETy aastpﬁ ar sé)g'aﬂtﬂaré:e%g%.‘d)ng g:}sg%{ltlesgrrl]alll fancer lgol}c%%tic%glcer

ghoﬂﬁétoin@ Q@ vical cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer, colon
cancer, rectal cancer, colorectal cancer, endometrial or uterine carcinoma, salivary gland carcinoma, kidney or
renal cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma, anal carcinoma, penile
carcinoma, as well as head and neck cancer.

An “ErbB-expressing cancer” is one comprising cells which have ErbB protein present at their cell

surface. An “ErbB2-expressing cancer” is one which produces sufficient levels of ErbB2 at the surface of
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Tn8- Con4 (#6888) and TN8- Con4 (#5564) are shown in

reduci ng gels. Figure 12 shows a RP-HPLC conpari son of
wWo-eo0bodEsAnNg2 (#6888) and carboxy-term nal Fc ACBUIDOHT34353

(#5564) refol d reacti ons Loaded 20 ml refold reaction

cells tlgwaf gicliuihétdn Wt’tEﬁng apg qquacian 2‘6‘9 gﬁ 8}0% a\%rzpth ﬁg%ttlg(eaft?egtgx/ MSpect to

the caféérm n. Figure 13 shows a RP-HPLC corrparl son of the
fi n% cep \Wil!:hf jo@egexpgsgés arpafntl%olc lreg%r é@gazw}(ldfﬁalgﬁgg)mﬁaﬁdy higher levels of

car oxy-term na (#5564 Ten
the reqopifyt $upfoRd P aRd st |h@%§8é\dfat:eotheéeof/ya|a;p@reé&) rgpﬁm%rog% mtﬂegﬁrae tissue
type. @ﬁg 8‘136569&]3331411 ﬁa)N)e 25Q:drskena aelplFication oF byiirtcizasad frangpgiptfon or translation.

0% ACN 0
Recepﬁa?vefefqg%fm&rtg?y de?ermmrf[ in 9 81§gln’<%mfgp bsgy £s§ay :la§ eéﬂ%@ increased levels

oop- ure 15 shows
of the Biceperm pwtelvipreskinig ﬂmenfay%?f@ celf (eBevip %E%?Pgﬁtoﬂﬁﬂ‘sﬁ‘é%ff’?éé ©.
Alterngtﬁgg%%altgﬁﬂlg oJi@m rd 1815 bﬂ%&ébtﬁﬁen&fdm@ Rudldic a¢idtin the cell, e.g., via
ﬂuore:fgenzt [)llxgsgb h)lgﬂg%mo | %}83 &%%4'%2%&%6%%6 téA) eg'l%rnll—ﬁlraé% crhaem reaction

(PCR)G#DNiGue, lieeh pergal hm«squaﬁtltalvw &TyARY-opoi et | n

pr € S 1 urk y C nain
acﬂ \t/l.{rrt%'l" 30%# 9{;3 & I@%Bg‘r?%%l?@g%%%grﬁm &H‘htdctbancasssays ofrd3gonding

S g R e S R LR R gy 0=
10 00@&@&5&3; 101 aaRgt dbe 2,40 topies/cdlln2-E= at @gqt abopifS08,P(9 cPiidsisellp3-+ = about

1-2x (1:(} lﬁ% rg@él | %gr%g Sé(EI ()P}t{lligfg%iﬁ 9}-/ lev %bﬁ@%s fto%@ézpcl ﬁ&ep&fdenii Q‘ﬁvatlon

racti on
of the(tyrma lignasa (Eehdtikiest 801981 Reod Bal axcaﬂ rSaic U4 §4:71§p-71 @3 occurs in

appro‘gmatelo 98‘71 @f@%st@ﬁ§§§ Gl 19 hEse %QQM rélz{ﬁser f?eg 'sl&hm afd@b&all surv1va1 are
OWs an ana si s of final |
dlmm@fledFC@laIp@)cppal 0B Scigag 345107 B gmorp%ééw(@ Ssiige &g ﬁq @%n o
\?vl ?l%&(grln@‘@@&&gvﬂg&nh abuse@hekeinr e [ 2AhRRtaBcepigpinhibicay preteatn e Ainction
of celly apgg/qrqausss é%ﬁk{f'g}g‘h llgv\tl%g%{n & TltFr%ecP Pncfu?b]etraé{dactkv% %gt%pe} (e@’] du At,

ar V\B
13t 131;Ig?g{’ 6186%9 lgﬂhg\}\gsﬁﬁIZBP SHPLE anakiystie 1@f0p§sh»ELlf)J dﬁéﬂlotherapeuﬁc agents,

purified ‘pool’ of Fc-loop AWVP 2 8#6875)
and tcpﬁms pych é@@mﬁléﬁglpotg@&yl%ny&ﬁacéay iV le leatertab ?;gllgm P, agt or animal

origid MerudlfP syathgetah g ard d&ivativebBerent) an d eluted with a
| I,]gxg aa{‘utof"ngrﬁune leeaél_\cil\claregr[ _dl E&QEe o@hm&de?ar%‘ngh&n afd (ﬂw‘te% agalnst an

ne 1n vivo DI oassay
individps 5\81]_t1sg@pgr| okgaRb OB & CO- W@@te@bgwe%u?%th(geoé Ptﬁaslu ng con 1t10n therefrom.

In many/ pﬁh@s@iﬁ%@ﬂﬁunb ﬁHd@ﬁtainﬂnﬂto@fdls%erﬂg hgpepe pliidabaly laberatory markers may
exist E‘%fﬂ’:ﬂg rbgtzm l%%toehé/e m.%gl%u% em(?e[‘ hgﬁ‘%@e},s oﬁkﬁ%ghlgsg%ﬂgen antlbody

I ncorporatin
comphnxcdamusmeuspepbqnefeérommrecoatproﬂ@r 111@61:308 pRpET S GasF e phosd el

aggr%giessiﬁ] O R . %@ﬁlb&nﬁflmlﬁu kd d‘ny e tlESry kdgﬁrﬂmanSI hddiates .

auto%mz@l(%? s%sé it ug/ eiﬁ[ﬂ‘l%at geﬁég é}étfate argatgo enic %%Ctl%ﬁltl}cmedﬁ Lﬁ’cﬁmﬂune diseases
througll a fnGltifu@0yd mechasdic pmﬁv@ymlaﬂlﬁ&@tomé@db’ IPWEI'FCG?P @fmqnh@)mplex formatlon,
dendilﬁcvagguf Ic&ﬁc%{#n”&ﬂohﬂ@syQtfhes-Eed]ﬂg& cﬂéﬂféhﬁ@r@l@ﬁe, lelﬁﬁﬁ‘owdmg a nidus for ectopic

I S specificatiaon are

neo- Mmp@gﬁglesgﬁ Rashpf these pqtl'maysetaaylpﬁmg%e tP flﬁgfgrer?t %gfegs il the patLo(?ogy of

autoimmune diseases. An autoimmune disease can be an organ-specific disease (i.e., the immune response is
specifically directed against an organ system such as the endocrine system, the hematopoietic system, the skin,
the cardiopulmonary system, the gastrointestinal and liver systems, the renal system, the thyroid, the ears, the
neuromuscular system, the central nervous system, efc.) or a systemic disease which can affect multiple organ
systems (for example, systemic lupus erythematosus (SLE), rtheumatoid arthritis, polymyositis, etc.).

The term “cytostatic” refers to the effect of limiting the function of cells, such as limiting cellular

growth or proliferation of cells.
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When used in connection with an am no acid sequence,
the term "conprising” means that a conpound may

w0 p@basigssaddi ti onal ami no acids on either or merUsiOOS/034353
the N or G termni of the given sequence "Ant i body"

OI(A ég%}ohg]g%mf ar%% 'ﬁg%h‘z’%lﬁ% F(S%gﬂrtdﬁlgetfﬁ [;]n tlle tr atcr:ntent% ciaP{Qro Eyafmples of
chemottiiagatic a@aﬁd ibaely Efl@inibs PERCHEVA®D, bilewdl]ewg)% ﬁb{arrp h(ﬂo[y@@rglb
(VEL&/Q%&% Mdﬁ’emum% Z8 sttt B A6 ogﬁﬁﬁ& AR gsﬂfe%i &i1C1248, Pfizen),

ertalne I nents, bin

Letrozale €FEMHATHR Bt vists)- ireasigthigicraa (CERRY St AT ggﬁgﬁ%@%&i
(Novaﬂféﬂ bldipaa (E%HM@I JARIM, S, FUB Mdéroigactly, Bgentis Rareyqr Gddoes

RApgxﬁgt J Eﬁi%f&ﬂ%‘é@ﬁg 6ﬁ§fﬁ>t(o§ Iﬁl%ln%f L&Q%%FJ(SCH 636), Sorafenib
(BAYH-96106,@dlyet babs Fals] GeRaitit TREYSA, Rsrazencen), ARS8 AGISEL EHARH: Suzem,

alkylaﬁﬁgag&%%c%%s thiblSa {n8 EWOKQN®\6§’CIOE&OS]J[1§£1@J Slk)tl GulBn 0 k@B b t@sulfan,
Sequence conprisin

—_E— P‘P@Sé‘rﬁanbﬁ‘zﬁﬂ}“Ffﬁ“‘fh%é'@“ﬁeoﬂ?pa?bég’ﬁ?ufm met¥red°Pr‘i‘ Fgesti%n
ethyleBininah10k encdrilinotlyes mtxludatlmetarmnermﬁb)ﬂmpm%aﬂme wgihyl¢nephpspporamide,
trlethylenetm]fho%)n&ame 81'3 trﬂne&?ﬁlﬁl&l%né & ?aﬁh@ (é@iﬁ}fﬁalﬁﬂauﬁdﬂé@ﬁdn&bﬁllatacmone)

Into or rep acenent o 00 8 -g
B R e
adozef3bify, fe@tadain YindfizeRbABAtha ciad dgue) cryprephydies (gaieuladly dripgophycin 1 and

crypt(ﬁﬁm r\r}%g %Elas%%gnl cﬂxodarn%éltn r(‘lchIILgih"g L ntl%p(danlﬂgg@gs /622186 Slaenadr);

nmononeri c pol | des th
eleut}n@ym;b@nqrqtlpfkt@da jarppdcty ﬁmnglﬁtat@r mtlrﬁ_gpt m%{pqs éuycg 6{?:5?]@ aB\;uJﬁ at
chlorrﬁﬁﬂéﬁh@e @ﬂolo&)ﬁ&pham@b StHafnbgige, L’f&l&ﬁlﬁde adtblorhimie vadhindthamine oxide

associ a e r of int
hydroBIB?ﬂﬂlg i?m?%ne ﬂOVﬁ[BlH ro}x |eréeSt§rl1J ed? erg %g{o?t‘\e’l/neug%gﬂ!nf rhlgﬁrd
nitrosmBAse Tl e rmuting e lofareonin fotcgstingl dFRRHTF ISP Cing Eeginppsie; antibiorics
such Asgl%enéd% antiBiBics @ o SHRGdadFS, €sBacBlly calngﬁmlclh gﬁﬂnal]] agm,hchearmcm

Jat i.ve.F
et iy Ssreiaa Pl NP S P ER PP o
bisph6dphdhred, §iGh {sS®aroketd; prsepRragticirg hs Weel @ggggarzmq@}@}népr@mﬂgpra and related

chrom%g?oteln]BQedilyA}xQZrl‘fbl%‘)ic ch%lfh%phtoﬁg)naclaaﬁ;rﬂyylﬁs %norﬁ’ﬁm%ﬂh&nﬂﬁﬁ @takerine,

bleomy@mﬁﬁ;g:%@%fé?c%tabug% ggg?lglg%n?cafzg}ogﬁé i(::tgomom CIrus daitlrrgnycﬁ
daun&rEH4E ﬂeaultnhaté diaSo-SroraiIf-hoglecne GYARIAMA CIN@ dRerubjein (iaaliding
morp&gng [i(l)x?)reu icin, ggn%gblgl?)h% &o%orfﬂg&n b%?rr(ﬁﬁ!) \d@(gﬁlblﬁlﬁ GRIe&dydoxorubicin),

ernation lications WD 97/
eplru(nplg@pqr\gﬁfp@d 1d@5blsémaécﬁlﬂ5)§‘yc1i glgt?)ny%rﬁ du% @Wﬁlﬁ Q;Bm%cgghgl}ohg acid,
nogaﬁ?ﬁ?‘dﬁp bl@fohﬁycﬁ&s pé@lbiny&'ﬁﬁ ﬁqtﬁraﬁycmbdrom&m] quelemyat fodeyubigin, pireptgigrin,
strep}oé(}cglfg emmek erI]IO gattlg & EB %Hy mlat%ﬁttepsgg@gs %‘gthméxate and 5-

C variant” conprises a
fluorpmdcd @F@ iohc @eqlufécmee stch 3t Sepagiert REHP e PIEBRIEE, Hctirate; purine

anﬂdgpﬁlclhéémzmﬁl%'é\/rﬁérd: Sropuliht; ihRGIpARY, Giog@anigtpytigidireanalogs such as
npri SeS S

anc1tﬁhxwza;ét1 g]f,,r ?thplg‘f c?rlélg[)}? cyl?arabme %Dd\égigm%l%%& ﬁuﬁdﬁh@)/en())/cuabme

Ures or act 1 vit
floxuriliag; asdreemsctchregivsterend, dromostapaont B@Pléﬁ?twt@étﬁﬂoegﬁ%‘f“‘?‘l’?e

teStOBEtgﬂ%eleL JaY8NLECR amfﬂ&h‘lﬁethﬂuﬁ@ rﬂlt@traﬁ@ trlﬁﬁtaﬁéafohmm replenisher such as
onprises a nol ecul e or sequenc i

froh%q:c@ fraglptons: q}_(}_(’)plg)mhérgld%glycp% F AR evtxlwa&ac hur%cq ams;?c:¥1ne bestrabucil;
blsaﬂtrex\é@éd\dﬁiﬁatb Mefofhineki dsdchlcide diapqund; gformathings mlhpt{r@)m acetate an epothilone;

etoglkﬁ ? & 19nt1 }ugatﬁ e%é{'oxg{\r'é:b leﬁtm%r? 1&&151%%,'&{%?&11&@1&14 suéh?B)s maytansme and

m na enelty upon expression . in a selected
ansam(gg:gns,g@toguazt(nq)m@f(a&mg@@yp@tdpr@?pl n(ﬁgﬁrmp ﬁ){:lg?sggrlx IpBehlawt pﬁarublcm,
losoﬁmk %&ﬁﬁylhrﬁc@):ldbl Btﬂjfllﬁ@rah@e gidcaitezifies BERD palysadchveide dcoplax GHS

Natugzga}l F%?%% %ﬁ%%'&% p(} 'j’ézéj(ane &tnoxa”s'izoﬁ‘%%;g%g&ﬁm%ﬁ@ ttenGa%J)rlléJJcﬁr triaziquone;

2,2' 2"-trichlorotriethylamine; trichothecenes (especially T-2 toxin, verracurin A, roridin A and anguidine);
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described in further detail hereinafter. The term"Fc
domai n" enconpasses native Fc and Fc variant nol ecul es

warwssrgsences as defined above. As vvith Fc vaPCHOSX05/034353
and native Fc's, the term"Fc domai n" includes

nol ecul es i n nononeri ¢ or f
urethay@ngé@tn%dlaqa?bwwwn%mﬁMe rglbogi’;)mgi] mltolagu Clg ]Eﬁi%)m% %%]cgggme
arabmm lﬂ'&ra -Thieydlehesphamidet thiepa; taamdsgmgﬂﬂAé(@L@cpaqb‘gax@ SBrisioh Myggs Squibb
Oncol(ﬁ% IﬁrmyetO%SN ?Q'XHIA%ANETI&Q:] QBP%K‘ e, Elﬁlfnﬁﬁ &Utn@ermtaﬁﬁbih@ésformulatlon

tWwo or nore de chajns a
of pachthAgﬁthay Phﬁ@ﬁ@g‘pg %afﬂaqr%,/ chaﬂmbﬁrﬁ B?IH a@%@'g% ?’% c(ifxetaxel
(Rhona@eul&@\ka}eﬁ Fﬁltoh)n ERficag tHl@mSucil] GEM IR @ gancadingyfp theoahalnyle

mercawg#g Ifng otr&-kate ?l':ytlinqu anaflng Las c!s?@m agc!l (!Zﬁnroﬁlatmaﬂﬁ*)lds% platinum;

aners., Miltiners may
ctopodle (Vo Greithsthyyidessepibesingdngs g/lch@n% VAVERBINERYrorbet Py Hgone;
tempo@gé' I:éé{réx)(te Qlfauntol?n%nn @Einyﬁerlhgxeﬁ)@&l vaRirdhtetdPE- 1IFCo@Isoldyase inhibitor RFS

2000; filzl;l(l?%rg%llpﬁlg‘flh% \%gglggg reglao d[s Buckagl\‘%tg?)r%%%% A Ea{aﬁ% e%rﬁ$g%m§:CUtlcally
accep@EIORANY, sdid3gr decvaiosyaf ms of tefabpw. t 0 nol ecul es havi ng two

poAlch el e(ﬁj% t}ﬁ!]d’%hmt%n%? Q@&ﬁo@kﬁﬁ’euﬁ@é@@ﬂt’eﬁﬁ |(1)’an(ﬁlfhormona1 agents that act to
non- coval ent | % dinmers w

regulagerfir §ihiby b‘éﬁt"}eé‘ﬁ“’a P%tuggrs 8 %ﬁmtll FFUEFGE‘,S ang%elti]ectlv&gstrogen recep%r modulators
(SERs)5i660udB# or dxhugiile, emBxifewkihabiding NORYABBH®itamoaifqyd ragxdene soloxifene,

4- hydroxyf/tarrapm en, trlomlf:lzge Sl(e%&iri]g%e L%HOY Bdaﬁﬁsﬂﬂe aﬂfd\RE@@@NW&Eﬂn‘feﬁe (ii)

I zed nmri se processes and resu
aromagqgm@b;%hqt @glblé the Fl";él’p%ﬁl’(?nﬁlt% PRIAR r(,%_l’latels Filroges %Slﬂj)ﬂ%‘glp] the adrenal
gland§ ¥éch b$ fop&rainble H(S)—ﬁrﬂﬂazaxsamﬂhc%luteﬁﬁrmﬁcs MHGARE® gnepretraledstate,

dues VVI t |
ARO]&I&EI)]%m?StS;’meC rogrsl’egtaﬁne h)é e, WS@QM%?%%SF#%R%C%Eu%ZIOItB and
ARIMIDEX @ euastpizele: (nlh@tl@mﬁmlélchH%i%“taaf“??y%‘{“@f“ﬁ&?i bl‘iﬁ@%‘f‘%‘ﬁ éeua“r?ljde and

goser&lnnué we Esqﬁ)x&ftm d 1,560 1a6 MBESide Eytdinb bralog); GY) atomatese wrdibitors; (V)

3) one_or
protelﬁ 6]}1'1886 &thft?jill lfpﬁﬁ(élﬁ%e 13¥b45)rs (Hlé anﬂ&%ensesohﬁ%gh?ogﬁg e;%ﬂlggaer those which
inhibit Bdftfedsion N%(u@)uﬂlgnalmg INRG{ 2D) i@Rticated NRQ(E@‘M prolifi eWw Fg

exam %&ﬂ h R €00 ﬁysp(vm@ﬁboﬁm tuck Msta&@GFr exlﬂﬁsbllblﬁlﬁlbltou(egd
enzyl oxycar bonyl - NH ,

ANG E® Hléﬁ}fn%c) é{}dé’l }%2 a@feis%og drﬁ'hbltf’r X ]g cmes s& % gelﬂﬁthgrldﬂ}g/accmes for
examble | AIOVEQSINGS vac el BEIBEDING G@)erend éfpammgmmwgplew;{m@ 1IL-2;
LUR%I‘E&%V @?1!390 sRéxergsre nﬁlﬁntgre.t\ﬂﬂgﬁlﬁ@ E;ﬁm Q§)taﬁﬁ-angﬁ>@anc(a§énts such as

npounds” 1 n ch di vi du
bevaqmlmalf (A STRI® L(I}Q?lee?hlé’glfmi‘[%\l)i Pha\‘/ﬁ“’f?’;‘“&ag}% ﬁcﬁtc%ptagle r;erb 12 a01ds (%r dngEIVCS of

anyd’fﬁha@ttolvag with selected side chains or term nal

rivat
?‘é Iusr?g ?eirem e_ﬁ]m ffﬁéélﬁ(?ﬁ %«gﬂl ({;%; E)e?e?gd to g%ﬁ%éu&ea%ent that binds to EGFR and,

optlondllyg@mbl@ EGBR a@lpf@ag chixamplesof gyeh a&mtmch&l& Iala oc? %ﬁuéd[ Sﬁ’lgp molecules that
bind %c&@ Rehnipls BahtboBieOrhidAGingd toHGIRI ighbce 1\/I|Aa15795(lAd“ﬁC CRL HB 8506), MAb

455 (Irégrpg %&3&32@? leﬂAoq ggA q%'riz; 8'9?’82 rk?j?bn:@é ?X‘P&@ém 800) (see, US 4943533,

Mendetsolgpt @) gnd\y{mtslheaanﬁ suplyﬁéhlgler(zg R (ﬁZS O’SGIWIHRE) Bk’@(@) and

resh:{}zvgcﬁlumllp Qg (lfl%?.%ee, We @@/@@@(D @hdidhe Sys@thhs frfca,gimﬂﬁﬂlss teanbind dges 11 mutant
erm

e " t
e
580 109@ frmi@sh aattodi4ths bindEGER, sugh 4FABTHEED (seec @ §8/pR433, Abgenix). The anti-
EGFRraI?t];bg ?Itr rgag bE E?ﬁgl:%lgd‘%gl% aggﬁﬁ)gc?a%%xé gﬁﬁél ?grgfrﬁﬁﬂgglﬁoc%mfgg q(see, e.g., EP
659 il?f_?Aa, l\gpécplﬁPatg@ Quyb) aFl’Xﬁml(lﬁ oésmall a'lobﬁsg at bind to EGFR include 839 or

Gefitinib (IRESSAT™; Astra Zeneca), Erlotinib HCI (CP-358774, TARCEVATM; Genentech/OSI) and
AG1478, AG1571 (SU 5271; Sugen).
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display library), or derived by digestion of

proteins. The term "random zed" as used to refer to
w@epbisiessequences refers to fully random sequereiyES2005/034353

(e.g., selected by phage display nethods) and

gggql;qenp lg%age 1%@1&{3&&@? tgreoﬁlgeglfngrgeégh l%g%rssl %ICE h%lts tg‘ so t %Erﬁhjr&éine
kmasera&ﬁritﬂd;fa tfi&ine e arch mgn ErbBtrivajtorp Esintpleo ol spcrljl nthH:etors include the EGFR-
target g ruo ) ed ¥n tﬁ)e p(i;e%rJu{ ra [lheag Wi E—Kﬁmgsasﬁ% 4eb hewss 4 @rchloroanilino)
it 1‘

guence [ ud
qumazElmecpyhdopmr@ﬁ)\peaypyrlm}d@@ga@ea pyiqﬁlog;mlfll?geﬁsstl%gg ggl’ %‘93"28 ¥3GP 60261
and Céﬁ 5,’9@@ hfh%ramylﬂfﬂﬂ%ésd‘e(pﬁ&&l@ﬁmb)%l -pyerblef2i3eid byrsidiese rinagnin
(dlferqlr?ylk @e?tﬂa%ﬁ (%,]ﬂuo ﬁ m?lrﬁg%hq‘raﬁmrdgat?r%ﬁo%éme?&ﬁéa%ﬁk %Ptrotﬁlra?leﬁé‘lﬁoretles

active’ neans
PD- omamst\anmmmaewe stisdnbotbifesiees chifh HEIEH Ak Eates RpFEiGacid):

qummt(angets ([?Sf JS@%bé @p%gﬂsc(@ls 5%‘3@@%174((@%@ Zenebd):Pa®-787 (Novartis/Schering

AG); %n?ét%g réhellgllmatSlé:h (r%CIS]|O|33 @gﬁge‘?fﬁm&‘u l{IgI%%ggl srséﬁlg/g %atlgfb mesylate
(Glee VB USovarfy PRI BEAN0GitE )R G20 Bd GlaveSnpé Blined %1033 ,ﬁﬁ-zpré@ “569 (Wyeth);
Semaaag%'(]éu%c%l) CZD%EM%!HEﬁécha)a @QKQW (@lg@ams%tcﬂeﬁngo@@)t Il\ﬁﬁfClaﬂmclone) or as

descrivedgpyeniobthe ﬁg@ﬁﬂ@gd@tentlpétfhé?tlotlso V\éO %9é(8§] %gg‘ﬁ‘}f\‘}? % anamld) WO 98/43960
(Ameh&ag lcoghisia), wacd7i3¢9 BYWaaeranen); Ve QQ/%ﬁﬁMaewwLa(néerg WO 99/06396

(Warr?eh{,aér}bgrth’VO%/%F } Ilf eaI’tInro)% & 5@/%958 &'ﬂcr‘r.epa) ave r99§’.@*7 (‘ZeQefca) and WO

ese ernt urther i nclude peptides that
96/33p§d¥emeel- |y m mic the activity of a protein of

| NhErAS Engm%éiﬁbl'hg@ﬁ O¥rs ﬂﬂit(ﬁﬁiﬁduad wmgl tidakes, @fift@tetes wolf tots¢pee degree, the

develg&%%?lgloodtvgsggt%gﬁm anﬁe%reglg ctor r?gy dflg i%{ngets Iéeda s?r%ﬁ moll'fgfﬁ[e 05_ antibody
that bin@s © @ frosthdactan orTMt]efaqtorg@ce}@prglvopgﬁ- in prgoting a%@ergﬂ% The preferred

anti- a\ﬁ’gbéémc ka&omfeﬁby an aﬂﬁﬁﬁ}nﬂaﬁ 61"11&%(10 béécrﬂ@ﬁﬁfo&ﬁm GroWtBagtort (WEBGE).
EPO-m netic

t
C aﬁheotgml ﬂ)@?]ﬁfﬁef F-Y: o rrcptgl onPE ?nnpele seeglzi o%éﬂ&%ﬁ&l%? th:}hﬁl on
anottett ceRhs. intérdB Q6 medBoIse BranpRy & suczﬂlsgo}g@s arnlymRikipes fongkines, and
tradit otn% gggrpe% Fi% Q&mor[é@tll'xclud%ﬁﬁjoni §9 gytok%gﬁowtﬁ H&Bonkbuch@s huanay growth

e S a2 S50 L5 Kl Mg e
1nsu1ﬁ1hﬁ01ﬁb‘hlin apRihgedrélbn; plyatprogadiornphestsind gefolic siinaypsipgshormone (FSH),
thyroa{] s?mlrlatm gor{nﬂrge(ZTﬁ?l %ﬁ Eugeq Jnfg%[)r@rf%e %ﬁ? thérﬂffosgr&hﬂﬁcta@ tintadldsygrowth

erel [ ow ng
fcoppbEuPEST I RE] PREOER SRR T8 PIBISPT SO0 PR pgp o
gonadot@ﬁhﬁ@&ﬂkeﬁbeﬂﬁ@@tnhﬂﬁ act¥in; VhSﬁlhélrbndOﬂlbhapngth Ehetor; fngefza; girqugpopoietin

(TPQ)HEWE ,gr8fvtgr éac[c])rs sucl?r a ﬁéﬁ P&)rlat &2 %9&%&%%&5@%%& gr%@t% féMoFs"ETGFs) such

cal associ at ed r ot el
as TGT erddSIF;B; mruhhralse gmvrslll @@tprclamd HAetrydopgietip érOétB‘r"édn ‘f"d“’ fgctors;

1nter§ﬂ)9¥‘§ﬁc}aa@ tR000h-5.1-6,Qhd iy tBiokY diflags fictoes (GS@DSDDI&&S @alcrophage-CSF (M-

cs}:g ré‘g'f‘i?clﬁgtﬁ %%%PB%%%I SE%%%{H% d%nsdt haﬁul{)c?%?ﬁlﬂ“ %r]lt@?&rwnﬂms) such as IL-
1, ILchley ivell-RE.-4 @s6.AL-HAY-7i h-STEKa Jakl Tetlall- i tllgmlfoOSNéiCE?F goh as
TNPB | o(r)gﬁlglp ?&éher ilagl%éptYdQ fa@(ors%lﬁdlﬁﬁ LiFhga lﬁtﬁfg@fdQﬂE)e s bged Teaddh, Ghe term

cytolqlﬁmgcéudésf pr%ffelrglfqac}glrnﬁt%éiﬁgprpes i%h clqlthrgg)g{]bltn%t Iceﬁl cullflur ggltoﬁg&ltll? Betive
equi®BGR ofthe lai@sequeet etainees enabl es one to select

O e Ran L PR LeR i PR ACkALLY Sl Selas it stom sy

f ol I scl ose rocedures with different
pharpre(pthcgly aptpv[g pubpthnse thatyess f:@(ft?ﬁlo tq-p@_or,ﬁelillseclofnear é?)FIF aaée.nt drug and is

cap a%lg meiné @ﬁ% ﬁ]@atﬂy @E‘l@diol'ya&all@ afivdnd of ebeveited inte the aroredhetivie paeht form. See,
eS cri

e.g., ]Y@g'@n grodrugj 1 banﬁ%t en@erap% Bé(gbecrg[%? %ga{ngag&ﬁs 21 %p 3’75S -382, 615th
MeeRad BelfAp(1986Nad S2€)18 81 2D TP7@BEB, 'A Chemical Approach to Targeted Drug Delivery,”
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published Sept. 18, 2003; WO 03/031589, published
April 17, 2003 and any other reference in Table 2

WO d@nosf48%d as having TPO m nmetic subj ect nattRCT/USR05/034353
wel | asWD 00/ 24770, published May 4, 2000, which is

hereby incaorporated hy ref [ .
Directeddprug %Flﬁe;ez H?é) a;i,rw eh% EP i C? 2 2%h§fma§% rﬁss glfQQ{ e%'ro%@’ of this
mventfoﬁfneﬂﬁmmﬁ &e ﬁ&ﬁhltﬁsm,q:th&ﬂzmz ®eathiging prddrﬁg‘sethlemlpspmqqn@@g\ g prodrugs,
sulfate orzlatal in (@L y § QAnpaﬁuﬁg ptotaﬁl(rﬁ ']j’]an}ﬁyo Jc@lnlnog%cn]go&rﬁ};@ glycosylated

R o”c

ures wth feren le libraries
prodru'ghé 140@7"@"%’?!@ gg%qgﬁ@pmalyé&sﬁltatéd P'E?fﬁ%“? % crs)gtﬁlpm %ro rags or
optlonﬁln@ﬁbsﬁt@fdd PRnjidenhiid-doadinp pldﬁi{lgsyiéﬂluomytdﬁsmld doed5-flyprdyridine

02290 3
Prodfwﬁﬁ‘%g%%ﬁvm‘%u’g? g Ay R I%Q%gg ey %@M’% drugs that
can begigliNaiizh éxh MDewirugIGm foz@esan thigrieyoreiey ingltidrelput pre ok Fiiddo: fhigse

chemoT}@}%k)&tlg %ﬂ?&%&nﬁaéﬁ%v@s havi ng SUbJ ect matter related to

t h{gthp@%@ﬁ 0121? sneoq].l égsré; Ichséc?geds OE asrlous t)gbf g}%p%s gho?&n&r bR Iafffht/oq surfactant
whlchdd Jséf@lrfam&hvpspf i dres(such mhmu-@aﬁpynt@p@@d@g@s@d l!efﬁg)(@ﬂ ﬁ)pWally a
chemothe a{)gjgke E‘%sz)t'a% mq}m%Qﬂ me%n%ﬁg We@igos%et fe Sfdofll &ﬂatnged in a bilayer

raries. The term™ i ndi ng peptide”
formaemmﬂ%ésthfd@&t%‘@%mﬁtnhﬁtbw&éﬁalB‘E‘“Pra‘éeﬁt ified or derived
aSTt{é@eslﬁ Fpabiege indert\ViDuBd o086 32Bstruprivhd dusibrerdilyApalided it comrarpal

packaﬁeé of tﬂerXpeutg prod%ctselivﬁ &%%Qnﬁo{}na-nr@rMbgut ﬁ'llg:nqﬁﬁiohsf hs@éi: Rage,

t er related
admumtrenonaaoytrasmréncmonsl apd/griyernines coaifﬁvfe%é‘ilealtseeOfF‘ﬁafhefé%F&}W Bidfiase
r efFﬂEg% HQ}Q@ %ﬁ@@hr@@e 6y1ehitiovatat @Oiipetidésfardaspityep eyhdicl@soteins to a

coat p&?tgxg?not e sarq%:? gf Cpgaégﬁ re é S%Em{,rﬁpug lpfrﬁg Q}{clésobh%l&gf ISIB& display lies in the

ent pept 1 de
fact thRhigrgt Bhramiel @fy@g@rggeﬂ mmgypnmgliqug c%gz}p&i&y an% %ffm?nl’dg g)é:,te({ f{(:)lrr tlhoese sequences

that bglgg;é tggcct nk)iaaltle WilMigh 8ffib#he Midpfaly Gﬁlneﬁfde admpkore@tlibesies on phage has been
Cri

ed . in 7
used fprscreenigpamilligyp © §W$W8Wﬁ?ﬁx g?@%g fgg?nm$§ﬁF%&§g dentFE%hﬁe
dlsplzﬁSneleaGSIhB@ beanlvped dtr displtsiresmelblatomaentidesrpbstal piofins. Tpisally through

fusm% 8519' i rBf)VﬁNf Islamb o PR gdvtenaiia E@Qinﬁﬁ @9@?}1 alirr. @pihstatt. Biol.,
se re erences enabl es one to sel

3: 355p’é6tap@@§repﬁéﬂte%@frﬁy Fx&,mmoga& nblglé%e dtlsH ¥ a Pro 661 or ?egp c?e hbrarﬁ/ is fused to
a phaﬁd’@at@hﬁ@ﬂ @3 patigrigeet] andesprossddht Idiv fdvds i tite Prsespeei ofj wild type protem

Av1d1t ﬁ?{ecqg ar?e %gﬂ%é%drghtl:vk Q)rbgigl/a\{ent }{‘Plg%sab @llat(%gﬂtlﬁ;ﬁls l)xyth@&g@&tnﬁ@rkﬁ ligand

e COI’Tpoun s of IS |l nven QN
iigger SO FES TSRS DY DGRt AR el Merhods
compﬁﬁbﬂ 19 MethSdsWEBﬂ)tmo&)@y 3906d-1236 (182l). Riage doplayinclodes ﬂeghp)g]aes for producing

antlb%c]ag i(f pole ecu es ggnerva\é'se h’ﬁ%\%?scle u\k’&l?&% My Sﬁ&‘ﬁ&lﬁ(t (Q(Wlﬁlmmmwgy Sth Ed.,

are: aceta t'rifluoroacet at e;
GmthyﬂﬂtﬁmmH&@%YMbﬂﬁﬁf%%LHVﬂFBchIorlde and hydr obromi de;

Z ;J |af "ﬁllia%em@“ it £ Als@id ve@srinhaigey ba@drisCaigiatotreplanobnagalCathd, and a copy of
an 1n61fgr;:r#grteglrglf of‘éﬁag&g?@gen ‘ill?e lha eneug‘l g%L usl&cp(ﬁl aﬁ;ﬁ@%@ﬁ&@é}dp&n&@ Sncluding

I nven
filambdteus pﬁmlplﬂhegemmylaru@ogfo@mlh@@gq dhg esmifanll alpagereraily E@llﬁ?r{] aﬁ@lectable
mark® ot rddshiRE.F RS P DNRclofddTht these vebbbesSan Belpeopagated as plasmids.

Whea@egéﬁar@é%etﬁ%é R A PTO D P e 18 oo heso paricle
the nfoddldf@epkidati¢ni? o plasmid changes to rolling circle replication to generate copies of one strand of
the plasmid DNA and package phage particles. The phagemid may form infectious or non-infectious phage
particles. This term includes phagemids which contain a phage coat protein gene or fragment thereof linked to
a heterologous polypeptide gene as a gene fusion such that the heterologous polypeptide is displayed on the

surface of the phage particle.
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wherein: Fl1 is an F c domain nodified so that it
conprises at |east one X3 in a loop region; X1 and X2

w@ae®@emaaBs | ndependent|ly selected from- (L1 c- PACT/US2005/034353
-(L1Jc-P1- (L2)d -P2, and -P3-(L ), P4 ; X3 is

I nde endentl sele ed from 5
FiBmE r ( LIS)‘I@T ‘F‘*;S o(r L dm?gés a((flerj"é ITﬂoxfty cor?q_lél) % %gal%nl_%({nh'gl) adcham of
atoms ﬁmt(cbva?e}lﬁy atththes 2n 8)tibBy; dPd JrugRRgietf23In aﬂ@uspzl]nbaq-l mengsglpker is specified as
L. Lmkelf erAl aedmﬁle% ra%%gllslgtﬂgga% aﬁJylth@r[ Hﬁ&@l aQQﬂel%ﬁlylkﬁé ﬁ&&tleyﬁlch as:

es or pharmacol ogi'cal |y active pepti des;
_<CR25>e<m>n amﬁarﬁs wgits of aélalphy ferscmpehdenty. JEG: @au'@ﬁ yeseqyy) and 7 kylamino

(e.g. pglée’%'qy%agag’l!]n%gj {fal l Edl & (Q%P;nh 91%1%65 ulrciudmL-chcdm?b sub@nambde,

. "@ac ependently |inkers; and a,
d@thNemwkdﬂe@mﬂ%mmwmmare each i ndependently 0 or 1. In

P rﬁ]fe ?e% Q%eﬁ 2oTaTe | ity wlach&&dbeaoa[eeﬂmwnedzre ErOentibod@and that

funcu%?lfoe P)fﬁr?]"l:f@ a(rc:ii(:)tc[,cltall;i 1%181? glg ngrregzp sgceon OE§ #oﬁi‘é{%@%&ct%le signal
provxdecmb)t thefirgtrot sevant labg ey BRI TAfleordsteate repopaacetehagy t@p}%er)xgn) stabilize

mtera(?lrc])ns o ln rlégg%fﬁ Yof gﬁdu&r @Mh eh Or ltglaxﬁ‘i E %) aﬂ&mﬂbtﬂxty aR Gicktaghoretic
3 su stltuen

ma
mobiligye almg]l—germ@a@ﬂaﬁlr Pysqhﬁés H){dfofpgcibgﬁ}f krgée, B Orslfef Epgsma ]g\rafn}eIéa?seor t(v) provide a
capturle krﬂ*é@[ © ndtllachadh dfmity, halbthlgye pindie osetpremplexatiemd so
N e chemlca <?eﬁn12ghs MQ: S&%CITSIIH %en%ﬁﬁ?fo@cfw ¢lipf ﬁaﬁ(rele Bd., McGraw-
C} th ﬂr 0 U

Frs ct be diffe

il DXioncarvd CH@ricat s <1%86h¥6<érﬁerﬂ Bk PR N EFS%‘u*H‘& gy nd Witen,
S., Ste,trgb@hefn&ir?h'f' (ﬁ'g‘anlzcl Co)@ouﬁﬂs (&19@5 Jondl Wileyer Sond, frer Sof YokeMeriyrprginic

comp{)ﬂsﬂis(a eitx‘sdaeig gpt}tcﬂﬁ actlv %r s 1 e they Ealéfg thgfablﬁg' to r!)tLt!e thE alar?é%a QE}Q—polarlzed

'éo ached
light. Mdee:rlmnmwpmaﬂ»@nvelcvnmnd( the prefipy D goed-- ﬁh’Fe o M%“ST%%?%B‘F the

absol%&;n%éupatlgn 6§he@ﬁoﬁe@@@ﬁgut&§ cHiFgngeerr@sE THd padfiges@fand (o ) arfd (3) are
emplwl%iio ngHgn?_tithF ggnaclf foéa 1%%0 pg{)e %a%ze%hg %hggcgnﬁagénla ev!;l&lgi or 1 meaning

that the2eRghundie Bt dratesiiny commeryé prefyfed peh ek fragorpOyFaER §iypn chemical
structﬁlg rlciné'gpsq{gréo%gmé% §eBiatdagar Ble&e %&tthe)y B @ik dr @ibgeshF &fe@ﬁdtl&d A specific

des bind to an |op01et|n 2 g g_gg
stereqirS@Fxgrénag IaBQ\kerfefF%'FéttQﬁS 1( )omcsrt ﬂﬂﬁ b xﬁuerc? OSc’h SlS ers is %%ténrz:alled an
enant{opidiR) mixBrec& b0:5@eikiuseaf ¢nagiofers is ovfereBRFF2 raggngcomlp(@feé)f # @epmate, which

may %cg:\&g?jere @%xle th)beé-r)lrno gﬂa&s@le&at‘@or Afedebs }Géctfiélt}olﬁl a aEQicaﬂ;Binoan process. The

ar getl ng egtl es are sqQ of
termg ﬁagqar{g@”nﬂ(@lr and “racemate” refer to an equimolar mixture o wo enantlombrlc species, devoid of

optical activity.

The phrase “pharmaceutically acceptable salt,” as used herein, refers to pharmaceutically acceptable
organic or inorganic salts of an ADC. Exemplary salts include, but are not limited, to sulfate, citrate, acetate,
oxalate, chloride, bromide, iodide, nitrate, bisulfate, phosphate, acid phosphate, isonicotinate, lactate,
salicylate, acid citrate, tartrate, oleate, tannate, pantothenate, bitartrate, ascorbate, succinate, maleate,
gentisinate, fumarate, gluconate, glucuronate, saccharate, formate, benzoate, glutamate, methanesulfonate,
ethanesulfonate, benzenesulfonate, p-toluenesulfonate, and pamoate (i.e., 1,1°-methylene-bis -(2-hydroxy-3-
naphthoate)) salts. A pharmaceutically acceptable salt may involve the inclusion of another molecule such as
an acetate ion, a succinate ion or other counterion. The counterion may be any organic or inorganic moiety
that stabilizes the charge on the parent compound. Furthermore, a pharmaceutically acceptable salt may have
more than one charged atom in its structure. Instances where multiple charged atoms are part of the
pharmaceutically acceptable salt can have multiple counter ions. Hence, a pharmaceutically acceptable salt

can have one or more charged atoms and/or one or more counterion.
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tunor- honi ng peptides, nenbrane-transporting peptides,
and the like. Al of these classes of peptides may be
waelk@cosased by methods described in the refer ePCEES2005/034353
(I;Iqt ed :jn tlhl s specification and ot her references
age S [
B R L

an AD&t Eia&(ﬂlet srasivaafsfiianfotny pleelagrotijathnactapable pql\memnplg@ lyyf are not limited to,
water, 1so ropan MR ngo %%l?harﬁ)@ 'fbl\ﬂ% Hﬁ’ﬁ thelaR, AR B fava dﬂﬁﬁﬁldnd&
[gands
‘any si'te of ene du dmpp -et,al
The HYGYing apbre'B@t@ps armgﬂnqeremza havethy 12§1 aée% defrgﬁlons glEs 3 e aa-y
mercak)tﬁet@ﬁ(ﬂ tHo6 WINaE-bitosedton@) kit i eerfiliie (2-ataing-b-fipidn genpept dcdgap is
dolaprlmégt&g?gs:1 1g3 %cycl%}ilexyhlcegbogﬁ%ldp %CR/LS thl(ﬁSrge%;anéaﬁEﬁ@ dlf:tl%/ldfnfn@%AD is

havi n I hear epito
diethy\kddgahoxghil DEP@ﬂg@gyylth}yhorquyath% P&}? B f:lusogmpylag%gcarﬁgcylate, DIEA is

N,N- dl&?orto 0 eﬁl lam(ml. R dolalb1r@inEITHEA is Tdtylacdtaimids, AMBP isSuch
d1met€ yrl%rpg rq%é%ét tgggnleé)e/ | Y i eli\llyl ele.t}r{\%gosr (.11 2 éi'?%%hé){)%ﬁxale), DM(F 15) N,N-
dlmetﬁﬁ'ﬂ;rﬂﬁl?lﬁﬁ, DM CEil dllnsthylptéﬁogﬁﬁy dderriolaphniag dey i Nrdipsibais. DTNB is

5,5 d?ﬁgbrl]s(f ﬂn%bgllnzgé acgé) bRbg (@R th l@ﬁe?naﬁ%[n@;fe%zfc&(i abki@ DTS &dithidthreitol, EDCI
vent i on. artl CU?,

1o R RB L AT R WO B POR? R R AP gcabon 12
d1hyd£e¥ﬁ1%h61 E&M’S&N&ecfr&sﬁﬁm tnhsg sfeammetry, B€BNcfid eyl @gtgtgﬁjxpwg Nt (®y
ﬂuoreflﬂ,%ejt{loxplcar g@ %¥ g%ﬁ/ghe, %%U 1@&7%%@112%1%2)01 1—915 chi vum

er api ae erlnentalls 45:;

N,N,NAWY -@ham@y}q@ﬂewwxaﬂw? W@feela s |-y ghpagt 1a%lﬁl%.(‘t %hléhepressure
hquldrcﬁfo%m)gg{pﬁy, 10RSdoleftirf 184 i€ Bf@lnaaMeCN t(Hﬁ%ﬁR&:e(oﬁ@ﬂn, MyO]-I isjnpgthanol, Mtr

is 4- aglsyldriglﬁl?)%negly&/)% owetﬁcp 1% éfc) norqgs ? B‘ fZg: @ h&gbhéﬁp@ 8AB 1s|pn Tabl e

a by R
amindbontelc@pmoki FiSgs mo$pggﬁgg§ereﬂq@a@@ﬁp}é 7 )S%I:y%g pf)léﬁl?ype}l)ee gly?col gh is phenyl,
Pnp lsc"l%jgtr@[ﬂ!:rl VMqum lnylelﬁﬁ&f:@myﬂ Mhe ks L—phbl@fﬂ'%mﬂ@lyﬁdbp & bibmo kAs-p@rrolidino

phosHthugn helxiﬂuirgphois;ﬁlat (S%Eﬁ) s1z§ ﬁmi‘ﬁflﬁn (%ﬁ)n‘%gg%gy] TJ 1}&1}{&%1‘(1@ Q§A is
triflu@oacetk héid, FUC GRhid kfer C8FmdeRraphy, UV |is wiraviolet, pid va 1{\/&11133

cm%rﬁﬁ%&%ﬁm%ﬁ%ﬁ Al\iﬂﬂnf@mﬁ@'\/l 130, I1L-6 R CNTF, Leptin
pRﬁ“he @qpq;qnds 1nr;?ntlemj6_h§e cyé%nﬁenémeelre_ ai‘gm%ﬁ\y%‘% rclne ogﬁg'e amino

acidsQF Neild-tRke of Fardnt antibddy h©rdplaged mitls a 1:}1_1;61[11@11118@}1 ny fgrm pfjantjbegly may be
SO enﬁlnft‘ereyfl €. m&zg le'?:r ew%ﬁp?er ; ?a;eq{tsdb ntibd Iﬂ"aﬁhant xﬁ:;!_)y be aﬁkmeér&dl to form a

e
cyste[ngqulnaqﬁqrjioﬁr;l&jqferggd to tLere}n ag’ TthEabf” %u’n Trv a ;iateg r]g?noclona Na%l%l {Hrvrhay be

engnlegrkd & €rm a “ThioMab.” It should be noted that a single site mutation yields a single engmeered
cysteine residue in a ThioFab, while a single site mutation yields two engineered cysteine residues in a
ThioMab, due to the dimeric nature of the IgG antibody. Mutants with replaced (“engineered”) cysteine (Cys)
residues are evaluated for the reactivity of the newly introduced, engineered cysteine thiol groups. The thiol
reactivity value is a relative, numerical term in the range of 0 to 1.0 and can be measured for any cysteine
engineered antibody. Thiol reactivity values of cysteine engineered antibodies of the invention are in the
ranges of 0.6 to 1.0; 0.7 to 1.0; or 0.8 to 1.0.

The design, selection, and preparation methods of the invention enable cysteine engineered antibodies
which are reactive with electrophilic functionality. These methods further enable antibody conjugate
compounds such as antibody-drug conjugate (ADC) compounds with drug molecules at designa;ed, designed,
selective sites. Reactive cysteine residues on an antibody surface aliow specifically conjugating a drug moiety
through a thiol reactive group such as maleimide or haloacetyl. The nucleophilic reactivity of the thiol
functionality of a Cys residue to a maleimide group is about 1000 times higher compared to any other amino

acid functionality in a protein, such as amino group of lysine residues or the N-terminal amino group. Thiol
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WA NBeBB448AGP- 3R, (LT), FASL, ER4, DR5, OX40, QPEODUK2005/034353

OPG TACI, CD40, CD30L, CD27 FAS (JDR L, Ox40L, OPGE.,

TRAI L, APRI L, AGP-3, BLys, TL5, KAY .
specifiNBO B ROTHCT SIS ey R G A ARIRS Frgyps, pu bigher pH (9.0
and lo@ﬂ%{fdnﬁﬂleﬁr&requn@mdah 1897, GRCR@jjoadsive kpbel|if: ﬁ.@,ractiingl_@proach,
Acade “’isé b.chenokines: 2 . CCR MPla, MPI b,

ondon}- " BANTES, eot axin 3. che k| nes: CR.
| yivptiot cagitdersd 4nt1bo®AR@1wvenu<®rpfﬁafﬂ%Wff% F&ntigeng b‘”ét‘ﬂ% capability of

their \)\Mﬂﬁg arMHarBK(Edy laounteﬂﬂ&tss tfnst @etbihe/enEbXeFed AvibodiB are Xaplable of binding,
preferz}bgy smeﬂﬁcallyt}g firglﬁa'ng %u&#w&sn}s mcluﬁ fo élxam};: &J:‘-tlzln%l"asscygg arREenl (TAA),

ut S unassi gne
cell sukmair@gte@ grosisb iramitki celb surfzce@dmwleSI (ERPe{Brang Preeify i}%ﬂlé‘é‘“g proins,

cell sulrxﬁme%laltb@?éébrg Qaﬁprolffgmﬁ RPALEY Ea@toﬁyrﬁ@&éhlaﬁSsomhthd wiftlQfor e.g., known
I nterferons do not poa%% % rl glg

or suspeﬁtleql QOﬁgqtrébuﬁ fl&?t&“ﬂlym)ﬁgﬁg‘ég velqpﬁr}gn or erfn 1at10n ng ph s c kmes

molechiBEn@YWEOK iciagclaregulalidi' n@}ec&'EA!ﬁngvahd vqscelﬂoagr@gs and molecules assomated

with ( 099 r eC g orglgs !i %%lem%te fljrl'ctlc;lnﬂ'liy t!))l-anéxog%né@@ OTHe lanmbr-Ssstawe antigen
& g but according to the receptor co
may bp oS du@a@@&l@ﬁ%_@ﬁ)r (ig- ﬁﬁpw&wép%ﬁnggeaé AT R g“f“"' eliibered anibody

is capHleSdr| bi’ﬂ@lﬁg Ihzﬁ'tbé aGehbed bfarsut¥eloeand lotge foove-radntjerad categories, wherein the
other WQ%Ngsagka%?%%éf?:%mgmf &ger %{%é\hég/aﬁ%&ﬁ Itkﬁt haQJ et &a@a@l@nsﬁé(wﬂh

Icrpates in their cytotoxic
respeefdtmegenb@ﬁsﬁmF R can bind both NGF and rel at ed

;?gﬁe%n%m aﬁbwylrﬁay aSo FENRuhh@RndSbodChesaei frore huMeAEPE-0 rleMAb4D5-2,
huquéB%gfh\éﬁg ng Tﬁ@tb&@ ehu Ihbs.& %Eﬁ%ﬁﬂéﬂs n]ea)md ﬂ:%@ztﬁs § (Trastuzumab,

ei n-cou
HERGHRIOE®)G drsqibeit Tapdard of DAR@%BWSCXQWSS r ?quﬁoﬁ?x‘i";‘}tl‘%fe‘f‘ B%fé%{eaﬁﬂ

huma&@afa 526@% d%ﬁhﬁ@)’a‘%ﬁ ﬂllmaQizédfﬂ @ﬁlﬂ)o&é@@imkdrlﬁﬁﬁereinL 1R
ongs to the i Mmun

si Syﬁgpnef?ggﬁgaqﬁﬁﬂ?o&gs %mvgntlgﬁrél?ya é:ts%er slpgctlfllc¥1 H& efE'a(glltl{' coupled with

a thlol],lféﬁdueﬁkagl?raf Tlechibla¢actpr olagrantysaydf a opitibipeigpal brgteltraqggétaé:ag%? ie.

ff1n1? Pbe# 1%?%6&?@% b g&)ﬁrpﬁ}lkl:rQea%&% DIRSRR Tabdl V/E AthdRiphdre1Eh e a solid phase
immobilization reagent (e. g SEPHAROSE™, polystyrene, or glass), or a drug-linker intermediate. One
example of a thiol-reactive reagent is N-ethyl maleimide (NEM). In an exemplary embodiment, reaction of a
ThioFab with a biotin-linker reagent provides a biotinylated ThioFab by which the presence and reactivity of
the engineered cysteine residue may be detected and measured. Reaction of a ThioFab with a multifunctional
linker reagent provides a ThioFab with a functionalized linker which may be further reacted with a drug
moiety reagent or other label. Reaction of a ThioFab with a drug-linker intermediate provides a ThioFab drug
conjugate.

The exemplary methods described here may be applied generally to the identification and production
of antibodies, and more generally, to other proteins through application of the design and screening steps
described herein.

Such an approach may be applied to the conjugation of other thiol-reactive agents in which the
reactive group is, for example, a maleimide, an iodoacetamide, a pyridyl disulfide, or other thiol-reactive
conjugation partner (Haugland, 2003, Molecular Probes Handbook of Fluorescent Probes and Research
Chemicals, Molecular Probes, Inc.; Brinkley, 1992, Bioconjugate Chem. 3:2; Garman, 1997, Non-Radioactive
Labelling: A Practical Approach, Academic Press, London; Means (1990) Bioconjugate Chem. 1:2;
Hermanson, G. in Bioconjugate Techniques (1996) Academic Press, San Diego, pp. 40-55, 643-671). The
partner may be a cytotoxic agent (e.g. a toxin such as doxorubicin or pertussis toxin), a fluorophore such as a

fluorescent dye like fluorescein or thodamine, a chelating agent for an imaging or radiotherapeutic metal, a
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w@uweagass Recept or LI PG MPL nyostatin splice vRCT/HS1085/034353

of nol ecul es preferentially expressed on tunor cells;

e.g., CD44, CD30 ungl ycosyl at ed in.
ol e Eobginatvcoel el Lot ol Tl g
polyet@le@&élﬂbﬁa ﬁe@ﬁdbl itifal WndreMThiaempantitgpe moglprd:arp@kugrtltaprehpophlhc agent.

S %e smes i eenF%d op ﬁl&g:?@lgrﬁént-ga@y ﬁ%M&Q%mbw&; Wrt:@ kie B@SarlyBif the

assocCl a receptors al so. % %é/
consagroopeiss sTibly VBENE T CPIcE BT SPRARTGPB Rt B 1001

broadly %ﬁébl@ Resher ahliRdigY, AliRiunfulliicNBSE@SF saucarral ddsigh mskm@wlgmt of sgefmflc

antlbo?ng%g‘l)tuQészr%g gvglhoilglmterfegeongea I e F%lg%ﬂi&lﬁlﬂl&?ﬁgg{ﬂg ﬁﬁgerﬁ MJ Wriable domains
of the $mtibwiism ssi on via the receptors. mat rix

n%klk@&glgéeﬁzh BB &ftes @VMW&)W beQ@Jﬁh iR ire@tmeft ofdasker include, but are not
r ane- bound Cat he

llmlteqmgn@oglé%aéﬁ{nsb?ell glgﬁgerrgﬁg gré r (?r—rz]isggéé a%d ag’tl ensg’hgzg)o ISgcthlant'bgdles
may baGskd Aabi@d arftiblidiy (unddRibgat@cepdrag or MFlm‘)h’SW ma@{F(ﬁ@plﬁrbﬁ@body -drug
conﬂ;ué? C) pg[flﬁ!‘ %\fd’cg{eg aﬁ@én';rg@ Qnd'vﬁ |1115‘t§1ce;ﬁ|t %Q&@r@a&@fﬂ’ksg’% generatlng

antibofligg us[ng] p]gthq)dﬁ gr@ﬁrefprgﬁtloa pxﬁé:g pre Wﬁl B'P glg ezefrntP h}abtgrrépﬁs tg dlscover effective

cellular targets for cancer diagnosis and therapy, researchers have sought to identify transmembrane or
otherwise tumor-associated polypeptides that are specifically expressed on the surface of one or more
particular type(s) of cancer cell as compared to on one or more normal non-cancerous celi(s). Often, such
tumor-associated polypeptides are more abundantly expressed on the surface of the cancer cells as compared
to0 on the surface of the non-cancerous cells. The identification of such tumor-associated cell surface antigen
polypeptides has given rise to the ability to specifically target cancer cells for destruction via antibody-based
therapies.

Examples of TAA include, but are not limited to, TAA (1)-(36) listed below. For convenience,
information relating to these antigens, all of which are known in the art, is listed below and includes names,
alternative names, Genbank accession numbers and primary reference(s), following nucleic acid and protein
sequence identification conventions of the National Center for Biotechnology Information (NCBI). Nucleic
acid and protein sequences corresponding to TAA (1)-(36) are available in public databases such as GenBank.
Tumor-associated antigens targeted by antibodies include all amino acid sequence variants and isoforms
possessing at least about 70%, 80%, 85%, 90%, or 95% sequence identity relative to the sequences identified
in the cited references, or which exhibit substantially the same biological properties or characteristics as a
TAA having a sequence found in the cited references. For example, a TAA having a variant sequence
generally is able to bind specifically to an antibody that binds specifically to the TAA with the corresponding
sequence listed. The sequences and disclosure in the reference specifically recited herein are expressly
incorporated by reference.

TUMOR-ASSOCIATED ANTIGENS (1)-(36):

(1) BMPR1B (bone morphogenetic protein receptor-type IB, Genbank accession no. NM_001203)
ten Dijke,P., et al Science 264 (5155):101-104 (1994), Oncogene 14 (1 1):1377-1382 (1997));
W02004063362 (Claim 2); W02003042661 (Claim 12); US2003134790-A1 (Page 38-39);
W02002102235 (Claim 13; Page 296); WO02003055443 (Page 91-92); W0200299122 (Example
2: Page 528-530); W02003029421 (Claim 6); W02003024392 (Claim 2; Fig 112);
W0200298358 (Claim 1; Page 183); W0200254940 (Page 100-101); W0200259377(Page 349-
350); W0200230268 (Claim 27; Page 376); W0200148204 (Example; Fig 4)

NP_001194 bone morphogenetic protein receptor, type IB /pid=NP_001194.1 -
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het er ogeneous m xt ure e the drug, npi [
0 G Bt Char BTG GRS St e R oV e Gentar
acces@iBifnopKE jpea2ad orv_e2h2)ds are i nadequate to separate and

CiccGRAL 3CLEN Eﬁ%oﬁ!@a?fﬁsb@@i Y1986, Uftkn GOk G 48 BRSITEHS (1991));
ol €éul es W thin the

het er Qg i Xt ur.e r.es |
USPA A (G i OB LS ENe DARE R iR PR b8 1m0
(Claif QMRe@30- AN W E030e4392 alidin 20Hiy E8): 0PV AHIB Claikels Pagp P-&1 105);
] L LEACT ] - @61AYAS). UIIISIdi6 (Fig 2);
WO%%Q@W%P%SQ %\} )t ﬁ%gﬁﬁgg{réx%}gé 2ent S an)d drug-1i rl1gker
Crosi-ryferengre MM I8 L39aNP_AEREANM-OBA %t het or s such as pH,
concentration, salt concentration, and co-sol vents.

Furthernore, the nmulfis Eudatd . on. - RLae Jdray be
14) ﬁBH@B% @@Bﬁewr’éwgﬁg %)c?r glﬁﬁ? %E’F%élges i ﬁlrcgntlrﬁo ¥ ng the
Hs.78719@ Gtribank agrenih 1d- d26004hd char acteri zi ng reactants and
Fujishil£L (REY) 3RS - bt o [4)2118 il B SVeyTa., Er@BIC Expv Medl 6 EMT T al

H, I'i k t - '
osier e s € e S BOLHRRBERET ERTe. &
Mol Skthnfrkvy d5,11b25- 19810 1998; Seiel.¥.ef aPioy &t Aceadql WA §r WEPiHe:

198@#‘&%& S S ﬁi(fb?%)ﬁﬁﬁﬁrﬁyﬁsls@fsﬁﬁFB3@$W20@404$ttﬁ(Ekan@1ei4gti zed
ormas disulfide-

i nked ol i goper e internally
MRS,y A it R ettt Dt kot
WOSIensE &id 9/1-9l9); wokodaenososf (Ceen Hhi ol s ( Gar man, 1997,
Non- Badi 0actei SN Siedda X ACkigeal Appr oach,
Accﬁf%{‘dg%g%” g‘rgegéél,%lil_‘%?’?%ﬂ%’ giéz?dbé’a%e 55). The anount of
free thiol in a protein may be estimted by the

b%BEH) [‘I'G% ASSadkiobhlAKaa gEdata), BRo, keibankauacession no.
aS)?)??%‘l%e of af%l sul(fi de-1 i nked pent amrer, while

NM 0p2A 01815019 n G is an exanple of a protein with
internal disulfide bridges bonding the subunits
together. In proteins such as this, reduction of the
di sul fide bonds with a reagesi such as dithiothreitol
(DTT) or selenol (Singh et al (2002) Anal. Bi ochem
304:147-156) is required to generate the reactive free
thiol. This approach may result in |oss of antibody
tertiary structure and antigen binding specificity.
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can pair and oxidize to forminternol ecul ar

di sul fi des, and hence protein diners or nultiners.
wore®as448e di mer formation renders the new CysSPCT/US2005/034353

unreactive for conjugation to a drug, |ligand, or other

| abel . Furthernore, if the protei Xl.dat.i a
proc o Al S dedDeD (i T4 1ah EGRAAED SisR oSt TR a
(1992)800 1. meaiRd 2068 | @nde2ay WOeDI 4185 Opsn % Eisil S OBHINT & s

are unawai. il awSioberspArElampieay;, i on
UszoogLogyﬁz?lael?ng? ol\rfl)sj.’ k@%b?)ﬁgezg@o@gwggﬁgégpotgeirﬁ &ab (%WO
US2002 068 el miSnizeet 1504/S8F440/8n Y OBWRP482Q2 (cltyp Trege 3 o"%%g 5r
99/55é§_9£§ @ﬁ&fzzuts@ (idir T 3 FS U7 AYBS; W0 (08 hasn gelaith 1 gbag(as]:zﬂsr)ﬁ) 14@nal .
i ochem 311:1-9). , npounds o e
Cross‘feﬁ%?ﬁii%ﬁgﬂ4?z%‘\]5dg%ro®§%i§§[€-ggb%ﬁﬁgeer ed anti bodi es where
one or nore am no acids of a parent antibody are

16) FLE P (@4 10 A4) SPABINRSHLICRafR lobHRaiiE pRGpRLasLChnchdr @ytSih €4)/BPAP1B,
engpneer ed anti bodé cg%[){l elgo one or nore free
SPAP Ky Serbrecss i a0 A T-d<Y Ra vy ﬁéﬁ )thiol reactivi tgﬁ val ue
GenorhdReb.N @ (10R20G8 2270 (WOH, TnpruiogBnetioh 5§ (20:87-83/@008), Bloodh?f (Bxr08c749°
| 5,8 {.¢l 8§ i Wi &k a1 PRE ML NG P81 BebehdRt Biophys.
e B B e e
Res‘Oammmé80q3h76§ﬂ@séb§8§%4@}62@%@w%% RSN &S Ed $e
18D-1a1rzb}zb,oa¢<yzdosogmoenaiiﬁdzbwoaomDWGEathaﬁm?ﬁgri Si n?: (a)
r acl , , resi dues of a parent
Cross PR BLy By Ry et Br e A U] Cdiet er mi ni ng the t hi o
reactivity of the cysteine engi neered anti body by
(17) I-{Eﬁ_@‘%liﬁri)@ﬂGEl{E_@nk%&ES@:hH@.l\/ﬁﬂl@'r(])ﬁeer ed antibody wit h@la
iol-reacti qadl , engi r:@6l 230
Cousgly BASTEG/ DD B LOF LR o FREMAE T R A BRI 2 oy
234, 19Bd; KertHa & tehl Blor. @t tAcede St dAGA 2, 64PRES 11885 Syeice] e ot al

I. Celfé‘ib NsaGh dad, Sl AUBS: TTBY aDEBloD CRine 74, Foathesatme 00Y; @b H.-
[ ]ht chain [

s, or inthe c t_or ! e domai ns.

S., et ARy 7??‘5@@9%@?”%‘%.“ Q%,Bf}%ﬁriloméﬁs\sf%" (g@é)h i neer ed
WO20040489 3B Exa@plerT MEO20(ASR M N @Ficaliby WO280400622 WHPBIHG! tari no
woz@%bgﬁ%ﬁﬁtgﬁt‘% A \??%%03&@?7;3@@%@5@063?& 8%93{; MORYBOEE rv{e(aajg;
s WORVBHBHCB Mot H LB LU NB0 2" ’@ﬁ‘aénpig‘fsﬁﬁés%?mfﬁgyé 3
(BxafplS13ePaae o g); MerEned2dn tdiho d%; Ficrige09? 13847 Ragy 71-74);

| ie ONS i i; o AN d)Ov @ B3 7971bRe 85);
worh G LRPHELNTL 2005 onolB R Sk e at,??%% ¥ Leing. o
WO28004#898 €Hlad SuFig Bo¥920080e7 (B e g At 5 ? (éalf“ﬁf o)
38); W@Q&lbs' Mitimf Pdeb 66-61y,SHPEI30W3 e@gmﬁevwowm%@gimw;t h ad

t hi eact i ent..s. ein the cysteine engineere
WOZ&&@?%@%@‘?@Ulﬁ%{r‘*g@ea%‘% ?’v ql?’han t he parent anti body
Accewion{POHG76; ENIBlo M1 HT 1 AA358@8alg BMBL: hé%légl; ¢4338P% the et hod

~ of preparing a cysteine engi neered anti body may

conprise: (i t ageni zi wcleic acid sequence
(18) Eﬁ%é‘%ﬁ%‘“{‘}(@g‘&’%ﬁ%ﬁgﬁ‘@“ %%3@%@3 ed anti bgoléég (i'i
Barm@XP)y e85l SempnidsBESespsIoes: AewaasyY ne eriderhem BidpbiyRes &npmpt-it G 89-96.
1988 ﬁ%h%&rg RS aNGpRY Nafl RO SE S £ Ye1188908 6983 G008 BITR004063709;

ant1 body. 'Ste b) of the m r im 12):
eI 3578 e T REBHLES ety e Bl FEZhafed uim 12
WOZ0bE M StRinfle 2 WYi2002e646t](Claivh R Baby 48h; MO0REB 178Gk 21 e

sel e i . i : e EvbIPRIE el €. Step (b)
Accegyong ]%4590?%9{2#%%& g@g?‘@%&?{ %Aggbgsgﬁé\fh ne elnéi neer ed

anti body may al so conprise: (i) reacting the cysteine
(19) B (DB 868k bd2@slyn M. Bbo1aohi O - reactive affinity

reagent to_gen : VS RY, i ne

Procehiadl; NSt SEUR ?%@@3;6?%%&%#@5@@%%0%&% ?%ay‘ﬁitl)ﬁdi ng of

WOL00B6423f(Claint 33; Pagbst 478 d050834304Fig 6-8% N@@%%@%@ga?ﬁt i body to
a capture nedia. Another aspect of the invention is a
nmet hod of screeni ng cystei neslengi neered anti bodi es
with highly reactive, unpaired cystei ne am no acids
for thiol reactivity conprising: (a) introducing one
or nore cysteine anmino acids into a parent antibody in
order to



generate a cysteine engineered anti body; (b) reacting
the cysteine engineered antibody with a thiol-reactive
W@bdobn34498 r eagent to generate an affinity | abeP¢BUS2005/034353
cystei ne engi neered anti body; and(c) measuring the
bi nding of the affinit IabSIIed, cystei ne engi neered
Cross-Egferantss 1M¢U9580c%‘f‘UP?e3-’¥r88?‘3,23ahd (d) determining the

thiol reactivity of the cysteine engi neered anti body

(20) Il\é.\n.f)ﬁggi@gﬁ,}%g\’qbﬁﬁﬁ%a\rﬁ?acge 8960t ar;Slogp, (2) of the method

cystel ne engl neered anti bodi es naé
Clark HOpral Geomé RYs. 1248810200y Mangsli e Pl Mgt Detfadhte
2003: BRGSOk pLgettatkté‘e#qrjﬁ,bﬂb,@_@o@ﬁ%&ﬁ&mdt aanurhdta@giy (;567( 1'55'45-354(9,_ -
expressing the cystein antibady,. i
2001; Pagpthatav g™ Srits- BW?{ icﬁ'W' 327’ ? ﬁ%%@g{ 2?0% gﬁ eng Shgéte : (gg%
Biochétflbtiyliadye17-Se@p Shikh Hfet 41 R804étIodnobfl 7% éQOééﬂ}OhEP 18931%i ne
A A e i e i
(Cling 3 Pess 68 LB Spirassadr: SPRRGE P20et s &@28@5%28‘ (b)
(Page 87-58) N ODTRN 08k (Bhge STEHENMOIRGT 109 $Tiginr ePagnr-T9er ﬁd
ant i . Yo : | S€raadh- ikng the
e 0P HER DA B RS AR S IO, oot ve
affinity reagent to generate an affinity |abell ed,
(21)ﬁb?@%féﬁ@%ggﬁtgﬁm@efe@n@msMQgﬁméms1)i iz .measu;?ig)l nigb@ ; Pgd
oy 36 Pt Boodpeh DL iR 00benf XS B 2R 200 68
Straushért RBQdH 2 Bropdptl iwads S@fWH-Aj 49, 168- 1P BalWRr{S28P 105 e er
cougt bashide sebiiod sopsmoniicuud e oo e et
cuin i BT AE S ERL 2L Sy hTBL A IS A gens
(Claith U TSTOBIJAL30 AClbion 13x USRRIG 110k 28| (Elbie! 1; Fig 5% 9§2og}11%1§5 (R a
1);%?(&%9%%&\91( HOowesmhehad @Bl ADC) . Enbodi ments of the

s for preparing and screening a cysteine
engi neered anti body include where the parent anti body
(22) EghBAO(DRT, B0 dieks, ERIITRRMyroS, Surbmkascedyiod D5 Fab08i442The

ChanR 88 Rhaee AN B‘R&%ngﬁk’ax% 010BE180 15 Utb@He 11 (61887005 (1995), Annu. Rev.
oRD g um n-

rising’an i nding peptide s .ABP) .
NeurBio) 48 G411 SR b ety el 141126750 oW TR SE L e B day
WO2B8)5 € b &laifal OPAz YDA 164065578 (VD 4 DEF200402WBH @ RER 3); WO2003004529

h 405-4 405 uMAb4D5- 6, huMAb4D5-7 and
(Pager}]é%ga&@g)o?{%?%g?lﬁ?ul ;%6.4 g%st ei ne engi neer ed
Crosamafeichae IMIBL:@PIKF HEP_PRid &t NYR -be site-specifically

and efficiently coupled wth a thiol-reactive reagent.

The thiol-reactive .reag be a nultifunctiona
(Z”ﬁﬁﬁﬁé?ap@éﬁ@ﬁ??mﬁ”%%ﬁ?d?%bﬁgﬁﬁl reagent, a fluorophore.
US2008@19E895 (Claim 23 V2001 D43AK EHairh ht)eWﬁ%(@f“g)P%z.l (Fig @) Ey0ppppd+ (Claim
1; Uﬁf@h{k@%‘?ﬁa 2) ul% b 9%200@%?714@ @:lig @bhsredonoiBs azlz?ﬁtlagta@m%;

abel, 1mmbilized on a salid. pha o Th)-
USRS BE LI ORI OB e Aot e P gdcE PPtig
WwodonestiOlRin 1S; BR 1ANs);, BEadg2084748) (@om phdated S0P ORRF06317 (Example 2;

i sin Y i [ Be adxldsBPN200A0)587 @Rginp®e 1; Fig 1);
0 AL OGN R s
WOA40RGdxamele 3t Hages ARH!Eh W&?@Wz‘%ﬂé (Eé?mﬁlﬁ)£ ga%ﬁ ?g 5 B e
(Cla 20 Qv ERDB493Y (aith 111 KET200MD1 908 (Pagel2p3-23, B2-46NEWOSHITE IR
having Formula | : where pis 1, 2, 3, or 4; and

wherein the cysteine engineered anti body is prepared
(24) BYC A (Rrsaress cobanpgen Sicprgror SpIbaRK 2A§SSIA 8°- &29%3@5 am no
Reité‘f('.l?, of §PIAUGH. &bfad._@aip@wn@s, mstt@gw%)yiucmet 2DOncogrme 1% r ee

cystel ne _am no_aci ds. u J .e
125, 5B PR Biethb P g B! AL Gt o
EP18tabASEakpR, 1 1)AUS20040h%55 5 (itan &7); WOI@EWB5H (Clai ldheani ci n

and ot her enedi yne antibiotics, a taxane, an

ant hracycline, and stereoi sosers, isosteres, anal ogs

or derivatives thereof. Exenplary drug noieties

i nclude DM, MVAE, and MVAF. The anti body- drug

conjugate of Fornmula | may further conprise an
al bum n-bi ndi ng peptide (ABP) sequence; the

o "
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cystei ne engi neered anti body-drug conjugate and a
physi ol ogi cally or pharmaceutically acceptable carrier
w@roodiobaesit . This conposition for therapeutic BPCGEUBR05/034353

sterile and may be |yophilized. Another aspect of the

i nvention includes diagno n t s for
et R s
(Exampld &Y TS WS e b5 sepinposiptei 1 0Fig 11)1 R P20e32¢ Bribleimatt Bad): of

WOSIDI0b eriapeyitii C
WO98388@9}81a1mi‘”%%%g?yg§%g%? 940(19 Bﬁn h@rf%%ﬁt. on is a nethod
1B); for killing or inhibiting the proliferation of tunor
AccesG&6): b$3667; EERNC LF0488R] SAC06pNi Sing treating the cells

wi th an anmount of an anti body-drug conjugate of the

i nvention, or a pharmaceutically acceptable salt or
(25)m«atwamh@pai@ﬁmb@ﬁﬁ@%@ffect ive to kill or inhibit

AAPI%%BQ 1@584 Hﬁ@f@&hsmpaaﬁerlhl?eepr&amrd_gﬂ1I495401r maneplencel | s.
aspects of the invention include nmethods for
SPCC“tSr%’aTtolsi*Pge“S CYR¥Rr; an aut oi nmune di sease; or an

W0200865e Ci(Cikis: 20); $Ee300WBAPClagh h)gW@@@ﬁSﬂz?)gﬁéEMq@leﬁoClalm 20);
Uszogﬂ%b@pg JQ fBeed t her eof an ef fective anbunt of the

(gzé onj u%ate co nd of the invention, or a
Crossptferensescel 9 02K ASPY @Rt or sol vate t her eof .

Anot her aspect of the invention is a nethod for the

(26) B&fgﬁita cg —acqw%tln Pa%tt% reéegtoﬁBWJ)tor 3“@% Sk fbal MG BRI AF1$6456);

vér expressi on of an ErbB
BAFHreqpstpt/mﬂ“NPIFf@Walm%ﬁFﬂoéﬁ’Ee%nal |y does not respond, or

Thon(p&ﬁﬁ%n disal HOQEd 23 ($567)1 21 €Bd ITE0IWINR0ADSIALONPLGHT & 1;
wozct)q;o#ﬁgz Eﬁm;}@tﬂage 133); a 7 8{)‘5&1&%(& oF 'F%%%) @@(5@0630‘3‘58% [dM3m 70;

ec i ve amount of %
Page a:rStdlb)oW@ZWQ@SZ:@n] ugaw ORI (Bpim T Bage Aviant PR2490

%p ghy,aspect of the invention is a nethod of
|

b|t| n t he 0 f I at overexpress

Crossgef@ﬁemw 209567 %’e&&ﬁ Nﬁ 452%4; Ak%%%r@t he group

consi sting of HER2 receptor and EG- receptor

EOTREL:1 04y AT DIBSE RSN -EAMALBAL L BBISIGLEGEN FLI08IY; Ginbgk
@n con %catre ctorrpound V\:ﬁl ch binds specifically to said
accesgjp KP20¢60r receptor and a chenot herapeutic agent
wilsodredl en991)s Fixpl. Mt 17008l Hdr UG20080TPAG éEleimdnkie $hi d

8RRk Akfr &AFN_AdMm ni stered in

Crosy reteeremie D?Ip@?tﬁb\%@to (Ignhl bit growmth of tumor cells in

the patient. Another aspect of the invention is a

(28) BB’MQ @@Dﬁ@rﬂjﬁ@@ i@l IFBiNin- aﬁtﬁm&dh@l’ma Bpelt-$pedific protein that covalently
mter%%?(\;l:tggqtb%}g:(g%@%bvrd 6%' agpo(r)nsl%x on\%é J;]r %it %rl\g %Blecules transduces a signal

erexpressi on o recep or1 bank
invole@iripBicgl differantiaion slt €34 MQV 25028 Ve @ {R1\Genef i mpepomss 19913.2, Genban

acces(é%ﬁ"ﬁb'iﬁid)(ﬁ*ﬂm% an anti body-dr ug conj ugat e conpound and

fherapeutic._a r
woRperer oh b sSSP F YSRBEE Sl g 1210
WOBBSAsS (cRBMTH Fis i 6)gW 0L 5i(Fig )cEFI64108% Hant aéﬂg?%alymwh @48(5) 1526-

153 lbﬁpgf’llge%glg 9‘9‘%@?19 Y r}:qoo 6910 QZ ?@ﬁ Qéﬁq I@dslﬁﬁott) B @gﬁ‘@ﬁﬁm@f)genetlcs

e by e 305 oS YL, FATERU 18 B

148(@)‘635@@%&5@%&@@9&8&1&309 7aIN): WIT-B488dy - dr ug conj ugate
conmpound; a container; and a package insert or | abel
i ndicating that the corrpound can be used to tre ‘%l te CXCL13
(29) €X0BE (BuBRY EFmIDESORFPTT O GOt upRAggeRieshat s gefivaied iy the

cher(ii:’I %"gli:rlg%&lgﬁlg}ﬁ?qu%%%r?gﬁ landﬂlﬁrﬂtﬁrﬁfief&gatplam rOI:E it Hi&-2 1nf;:ct1§n and
u \) | \'4
Pt G A ST PO AT PG Y o P SAMRLSR0 e 7 )

e exenpl ary

Gen€OBbIBRERE d19CY.3, QeaimhidasesssiofNot NR 0QFaY1) and |i ght chains
are nunbered (according to a sequential nunbering
system). Figure IB shows a s®&guential nunbering schene
(top row), starting at the N-term nus in conparison
with the Kabat nunbering scheme (bottomrow) for
4D5v7f abH. Kabat nunbering insertions are noted by

a,b,c. Figur es 2A and ZB show b| nd| i ng measurements

I T
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Fi gures 3A and 3B show bi ndi ng neasurenents wth

detecti on of absorbance at 450nm of hu4D5Fabv8 (1eft)
wapaelsdBbFabv8 Cys nutant (Thi oFab) vari ant s: PCHPS2005/034353

non- bi oti nyl at ed phage- hu4D5Fabv8 and (B) biotinyl ated

hu4D5Fabv8 b
wozopwgqogc\yp%g%o%zpws%gg Aosgaﬁhawgg%ﬁﬁﬁﬁ%%amﬁe 23 9200261087
(Fig 12M280 152138 avdid 20 pégeabd)dwba0) 72810 (gdges IEHAL W@ﬁ@oﬂaﬁ? Exaprie 1,
pages ?ﬁ 155I %x!'mgglg 2, %%QSGZIS@Q% hﬁ@é@é&%@%}n Y%Eée@@)t @Sﬁﬁ@)ZD{Exﬁﬂ_ﬁe_ 2, col

reactivit ﬁi%ﬁ’ ?\frlnrgllnl
49- SZbWﬁH‘MﬁQN (o et W&Qzﬁéﬁédelﬁ'ﬂt f’%éﬁ??bnﬁﬁehﬂl( g EM LU BTAR"
22:275511996 BEERCk b 018s) BRAdhAL80%TBEsSi bil ity val ues of
residues on wild type hu4D5Fabv8. Light chain si tes
are on the left side and heavy chain sites are on
(30) HLIAGDOB Glcdeubufii f MFFEC dass B nelrerlafianatigsy threbiads penvdsiey! WSF}‘F them to

diq it of3 § £ @lsbaee 3@bo 450N ) okneliihadniosyleadpet3, Genbank
oo I RIRLAR. o (e “eft) and hu4D5Fabv8 Cys nutant (Thi oFab)
acces%ﬁoaﬂ?—go?lé Jinteractions with HER2 (day

2),
TonneSlt Et@pt1 885) EVRO (.3A)1): f(%&y842)JonsHERQal (148%) Imunomﬂlcw(@dgfrw Beck
et al (4992) Jpgﬁgﬁlogé’z%%f%@raﬁ%ég Vil 2803 BroWREE Alcf0bARtIB 9@ ned09-16903;

et ChS o e S B S gL B s

(2002§’ﬁladuyﬁﬂiﬁgertse9 -BTRFE1D:0M O$9&SR (dlainh &, Bigtl 5)OHSaAP14B8 (ot 33-38h §'S5976551

(col 1§% L@?&ﬁg&l%% (00?14§‘%§<§3f lt';gﬁlgra Ll ﬁ&@ﬁﬂﬁﬁnggméﬁ&@bo@ﬁ @@@ t HBammar et

ive thiol groups on engi neered
al(19$ﬁlldﬁdbchmr269@§)sl41@rléhlrge 5 shows bi ndi ng nmeasurenents

VVI th detection of absor bance at 450nm of

ed acellular
(31 Pﬁgﬁ (%Jflgetrglchvtfegtf)rd% 1ginléi £ 1on %ﬁw@;grgxgch% 2;% léyaeﬁg Hular ATP,
may Igtinveytdiv slmtic amgmisiRr2nd lEa@EenFsafbdﬂﬁH@CY Bay C@&“‘%P(te P t}ﬁg an d
pathoﬁ@rsﬁg y & hflphikic BeeabP ﬁ‘@tatﬁh&il)sﬁz aﬁ)ﬂh Y7343SMWI: #1206 avie ¢ TH] Grneof

sor ance at 450nm of__Dbl t ed ABP- hu4D5Fabv8
Chroppspgie:t YRt Ge§ank 2RI REI: h@%a 8 cysteine mutants VI

Le ot QDA IERAT 20 E15(0R): 195-Aef; W@2Q@4ﬂﬁ71¥9aﬁ@2@03g’{2@%ﬁﬁplﬁlm 10); Touchman et al
(200(2%%%%%\44 g [155(1%)&7&102@612%2@6%1111 By O e00B0ss e\ SailL); 822003087768

Y‘y detecti on of absorbance at 450nm of
(claimy )y %9‘?38%9%7 (E@F’Wu4D5Fabv8 cystei ne nutants (Thi oFab

variants): (left to right) single Cys variants ABP-VI

en @Ebmummaeal a
2 {5 R A fagp Bt 1y St SEOS gith ra abi tf{;id
(1.3%% B@reinpl: &-@Féﬁwaﬁ‘&?Z%tT%b{%\ﬁe’&ﬁ Crrgyme: é’ﬁg SR access“’c"
Np_(oaprsHiRP or SA-HRP. Fi gure 8 shows bi ndi ng of

5§ 105-106); Von
Woﬁh&%e%kf? SR pRacRe B treg‘?%%?%@mﬂﬁﬁﬁi ’
Hoegéh gt @999) & ymimola HAERUARH- 4177 Srappasd At %ﬁ‘)@d’ﬁf’%Wa cad. Sci USA
00-14851ddas.0Fab fusion protein drug conjugate binding to a
HER2 receptor antigen. ABP al bum n bi ndi ng
protein. Figure 10 shows an in vitro, cell
(33) Y64 (Lpepatyicontizzs SHRPUP), Sike BRengrase pipiginef Baletse fipt peat (RR)

fam‘hﬁ%@ﬁ% %r@pactlvdﬁgx{ £hd EIH)%MH@ Ris @W&o%asso@ﬂﬂ with-increased disease activity

stel ne nuta
in patiqnisHBVRESteAF lPlﬁls Wtfl‘?“??tos‘@e?qtl %At I6I%P &% 2\)@ Eg\%égl\@] G‘in% Bhofiosome:
5q12‘,5t§erBBﬂ<3cdagioh SoiNPeassth.iv t h: - o- trastuzumab; --

USs2 s 'pa @9-42)5}711u131é 5649 6i8nofics B&B)PO9-304; Miura et
%?53?72 @Ml\/oﬂ”é)&i 4 22@?2 Sh%ﬁg&{‘ﬁg@@@&mo@a@s
al (wsemmoowaaiﬁez i AFRP0G Y »tW?ﬂ? 3 Gl $rpeeeinfebd
24-0%:th MMIV- HER2 Fo5 mammary tunor allografts, dosed on
Day O with: Vehicle (Buffer); - - ABP-hu4D5Fabv8
cysteine mutant (VII OC light chain)-DM ; and -- ABP-
hu4D5Fabv8 cystei ne nutant (A121C heavy chain)-DM .
Fi gure 13A shows a cartoon depiction of biotinylated
anti body binding to i mobilized HER2 with bindi ng of
HRP | abel ed secondary anti body for absorbance
detection. Figure 13B shows bindi ng neasurenents with
detecti on of absorbance at 450nm of biotin-malei m de
conJ ugat ed th| 0- trast uzumab vari ants and

o, . .
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Fi gure 14A shows a cartoon depiction of biotinylated
anti body binding to i mobilized HER2 with bi ndi ng of
whe@biost48® anti -1 gG HRP for absorbance det ect i PCT/US2005/034353
Fi gure 14B shows bi ndi ng nmeasur emsnts with detection
(34) F%%—Hja(g%rg{egtgp ﬁ‘%.Pg)ttet"f gg?{?ilot%ﬁ%lpglt i‘lﬂ the 1{nénunor% C?gﬁm Fc domain that contains

C2 typd Qtike It ITAY daingidls, wiay ickvd aple irt B-repureyrpraiffereniatisinh 4i%rg Hie-28, MW:
46925! fﬂimx;tF | bagd r§1¥1(§0§ﬂ$ %é{ilqqub cEhbaPabedsion 9. NH_83i70.1Y! | OC

n V110 1C 0
wozq@ygys%a\ﬁe Qorl%i%?q;zlem»ébﬁg ki heh Dyt DR Ao Sei usa
98(17}-978BHUZUNBID0VERS62Y @5die 8); BP134704d @lainan dWQRD308g624 kilgm e 15

shows the general process to prepare a cysteine

engi neered anti body (Thi ovab) expressed from cel
(35) IRTAZ (Imreunb gebubosvpartyatly reerptoRragtiocation@ssatinsifle TR B RgeP ™"
with pggsﬁ%@rol@snﬁjB rcﬁﬁdé@élcﬁ}&er(t erl rﬁ]ﬂﬁ)m@@lﬂ:&ﬁ ldErhgmgmme yha @ény bamanelecation

electro or esli
occursvlaﬁqngﬁ?t c§11 (qa@anfncieg 9%7 }_? E@g/%ﬁne ggrgc?%ome 1921,
Genb@B%eslomamawmwéz m@@@ xefzaﬂgés% ABBHYGS. AGRPT2HOFIHG:

AKO9P¥2%eAI€J9BA?7E &%Msb Galsb$pBs; %u&efm@@@?'sb ZA@dséﬁb@tAeﬂsmsés NPhE2571.1

erl is a size dlcat
WO o5 B WA 5D SR ek O 2 124
127: WOAWBENS3S; W0 38890 (dba, 3, BipdsH-1-g8R-2)chai n fr agment s
about 25 kDa. Fi gure 17A shows non- reduc:| ng (left) and
reduci ng (+DTT) (ri denaturi.ntgﬁr yacry Iamlde Z 4 to th
(36) NS ( PAORHTB tlegoresubin 3 @Fs Plof R ppfgtivp P‘&Wﬁlﬁbr%‘ﬁrpf"éf’% Lapgfee o the
EGF/ﬁeQegﬁlth}hﬂy dr gﬂaeﬁl f&ctoés)and foHMAUDE; 37 6h70CB] AS3ES@; ASREUT), AAF91397,

t £ enoban
AAGA_L971%1 @ﬁ@&‘é f%] eg %éio ﬁchi("?;‘é%? 673 ﬁ(%vdr%’é gﬁ?g?ﬁ g@lssﬁét%éﬁﬁis Genbank
acces§iori @hﬂf”@éﬂaﬁﬁﬁmﬁ PUIt§REr§Q78M3e gel el ectrophoresis
Wozédlé}h‘éé?d @eQTD RDY1®NE20347 3 Bhi(sHGD NOHZ arsh; sV@foban2661 (SEQ ID NO

rification r ot OWS
o b BT 950 E y opig a0
WO20@EPHIANISEQ IRRID 2706 133a504‘¥4=ﬂ1M52Q9é92ﬁ"é’ﬁt‘§0%@ﬁ® @ﬁa‘lli??‘é“dmm-s
U&O‘é?&ﬁfﬁ%‘iﬁ%@%@@ﬁ% WE 008 2R9H VREGiE Vil BODEEGEBics 67:146-152; Uchida et al
ectro

oresis, the s, vere ferr
Tt e R gpest En BB G R shibog g v
JonesCeD41j(20gBRd Chicat On 1524(B:1p5-&bed with anti-1gGHRP (top)
and streptavidin-HRP (bottom, respectively. Lane 1:
3A5 H A121C. Lane 2: 3A5 LVII OC. Lane 3

: Hg— (Ii-l- Ajézj'cg'(ABP)
L aRbe pprentzpibopy Ny atebe 3 fyfien msctein gqgpifiine g planPindis Py
sequ&mnnﬁlel HAc@peAYEing HiglingtAhe (EﬂnﬁdISngegyfFOﬂm@Mng/Tlat ed
Pharrg?ﬁ:f)lflr\x/e?igsl(g?f%ﬁ%lgsp] 1§1¥> Q&l aZWI 950@?'] 5’%4? W@l‘?ﬁgﬂ@b tfthtlbodles of the 1nvent10n

and neasuri n e absor bance._ at
inclufl¢ fgpolmte1@| va@ p%&ﬁ)sequgéqs tta@gﬁt By ﬁéﬁgﬂnp ét aa 23%;21) émobéﬁ?l(:??/ ?3?035 35043
at TaBlt%@meam pd¥e 85084, (i) @551200%0008 8} at P00 AhEECHIDI M8I8: 8nZlayds(iip WO 01/45746

at pa%els %E(?ae éﬁg §§ E@%\B% a[]4 anla alY 81[ V\r;h(i)c'h are%corpglratgci l&eteﬁnrb@tr%&&cés say

reate -- trastuzum
MUFASENESISUZUmab- SMCC- DM W|th a drug | oading of 3.4

DM]jI\ﬁanC(%ﬂg an aman RdQs én@§‘$ablln\t| Bﬁhb s(aﬁing 861@)3ptrde BIYRE:dDYa variety of

with a drug | oadin gure
methpgf kgq)vtmrlé the &Iél Theﬁm&lpﬁg érl'cé’fl@[ BIHZ arg élgt umte ’I—Iﬁep?[ré E%E%\gﬁec?ela (or
ohgdﬁﬁﬁldoﬁdetrﬁeﬁatee)dnulﬂgédasm PCR mpageessis, z@d—@assam rputgptﬁsggtpi an ggalgpr prepared

DN‘AI % W ing II pglglaeelp‘(db‘l %arcé‘)x M '51961%4 antllﬁb(géﬁr rﬁagaje C&Sﬁh&%&l%by

er atli on assay cells
restrtcﬁ(meftagden‘l\mtldmulatldﬁ}or p)acyveq}ﬁp eptegiop RER meiyhth]Rollggﬁl&leo@_es Mutagenic

prlm‘éljg lerﬁ’:od?c'd% Frélf\:ll?c:l:g;l)on Wé@éw Staﬁﬁﬁd-hﬁﬁaggﬁ’es@ féﬂiﬂﬁgue’a Ran Ha employed to
tro,

genefa,teégf ,Léﬁm%‘ntgﬁucrh?nultagtgc;&sgglrlg%?gn%sﬁyﬁs%Qodg gu1 aenlcel (§an be found in
SambiBok:t A AR1dcdrZ146)ng BVPEQaloly| Manfal (lotdeS pR®: I@H@q\gabgﬁtojyﬁress Cold Spring

vitro, cell proliferation assay of PC3/MJC16 cells

treated with: - - 3A5 anti M3iCl6- SMCC-DM; and - -

thio 3A5 (A121C) BMPEO-DM . Figure 24 shows an in

vitro, cell proliferation assay of OVCAR-3 cells

treated with: - - 3A5 anti MJC16- SMCC-DM; and - -

th| o 3A5 (A121C) BI\/PEODM Fl gure 25 shovvs the nmean
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SMCC-DM 10 ng/kg, wth a drug | oading of 3.4 DM/ Ab;

- - thio trastuzumab (A121QSMCC- DM 2 1 ng/kg, with
w@2as0s4Boadi ng of 1.6 DM/ Ab; and -Q thio trBST/UK200E0B4353

(A121(£I\/CC DM 10 ng/ kg, with a drug |oading of 1.6

DETAI LED DESCRI PTI ON . CF,
Harbo’:gé\{C Sér l@ﬁ% énc\/@qsqlbelr%%%genhgra@cq]sﬂn M@FCU?I\/E{OAgYCe eteneq:)l)ll\gﬁhggd
wlleyanitl@dihnﬁem\smrk N.¥eg1998venti on, exanples of which are
! élte%lrec?ags\ﬁ esgshﬁ n@&gﬂmé Rhe SdbkdtGiol K8Rn@ M6l mutant proteins.

e |nvent|on wll be d
This tcpd)muqrrﬁcwqﬂdmow if e prhgeedorgmap it e Aot ﬁ‘zﬁ‘f‘%m Rf? ‘5& |1p:4431-
4443;98 LN A68S b&QdAﬁlmw 51h59yana|1<enk|am ali(T98 Bk dN4tIoAdail rficit U$An82:488).
i nvention to th ol rsthiSidizing an
Brleﬂiy ﬁvélmnp%ﬂlt ]v,ltg -dire ? éenf:sw O[FBNE\ the sl%u glﬁ\lAClggﬂ F QW first hplﬁ' dizing

O cover ternatives
oligonvolelitifi¢ eadding i desapﬁtjm@t@mn tealsiogle strandpfisech SHEE BYA; Al tipagization. a

DNAgblngér;Qe 8 lﬂ&d %Fs?uﬂﬁesi@é an ehtere REGS S, ufivearnd Hyﬁﬂ'ﬂlﬁs o]@@ﬁdcrdade asa

| ai ns. i .
prlmeﬁaw&,us%thh 8&%6 sérﬁlai ‘ﬁﬁ‘? ét?rp e]g\lé?s rﬁtiméala?eoﬁl“hues tllde c\)lhgf)rglglg(gltdg%cod ng the
desirdd B Bond iaepoleed ithide esuiing ddublerapdsd IO A él@téléﬂéteﬁl mutpggeesis may be

carneB o&%tlﬂg ﬁw %gne te{b?esﬁﬁgqﬁeeﬁételﬁ B%@ﬂﬁthé@ﬁ‘ized-mﬁl eﬁﬁr@s‘é@ﬁ‘ﬁlasmld and the
I'n no limted to the ne

eslira TS SESETT ST BOB PR SN SR Thiemen
mutafiBEMN £ al(19a8)d. 6l @rinl I3 202152 20260)u Seredifserdeif profpacieant! fpemats,
mclu«j}%nﬁsge&)?nrr]n}e%%ll avaﬁ:a;%{y% b¥1h&ﬂﬂg%@%@@§te%rea%d&gge%sg KR @'tMtagene

s 1nvention bel ongs, and
LaJofz.&€A¢onsi stent with: Singleton et al (1994) Dictionary

Of pM< &BQ%hé%ls%yso andbid/bl AEgaminBhad @g}enceamhnﬁdf_éhe sdrting
ons a , N
polyﬂgpude V%%&ut{ (II\/P& YS% l"(rbtﬁcoi(s p(pa:?;gi )F&M‘@Afh% ru%%’l Tto bl §Y1@§1§ Gene

102:(E610; BeGnrt airbi(1 b Biosshiuers; CiRmyy: 67 R2: apEeaf i Ty fmgg%ﬁ]r“eé?ds Res.

17: 72%t7§§ %jrleﬁ§ RBENSE amJu'Hﬁ oif t&hﬂla@eWDNbg ark tG:ﬁ,ﬂrEs s&lﬁdlg platedds &% PAR, primers
used herein are in have. e enerate
that dﬁféeéﬂ}ghtagn xéeﬁcet e Cﬁ‘é?*?% reglon in a teﬁngfa% ]jI\PAV\éaggel tllsed to % t

use rein
relatilvddy legelqiagritiende mmdehNAfragmmﬂ thﬁﬁ differfy &om thy @@Pﬁﬁﬁ@“‘fj‘ﬁ"o‘a@éﬁ the

posnfoﬁsr DRl ! pBfers Elﬁgf fg)ﬁnﬁertklﬁplﬁ ug, and the active
Y

pr é\(rggg‘q(r: ?nlézﬁzfgf%{ %%pgﬁlgggzgrlllq?lgté: ite Hlétia%emeesmi 1§ eali%de &%1”%60{1%%16 described by
Wellbé@EUBS} Gaensa saal Thpeaiifeinpetiilys thapkamis (rothotiegprapomprising the

startin Iﬁj]fo{lyp Sp%deeﬁNA R)QJle 8 afhe%&ioh(@%@n%%am@ ]ﬁ@( fibe Fubtd FB0SMIfied.

ecific antibodies
Therg ppdt beoed,]n@gg restrigen ea]ﬁqquﬁﬁléeyslt? ?"aF@‘i’PéH‘f’ giptﬁeslgen %ﬁldnuéatml} ﬁ;}e()) If no such
restrRXdAistds bxide MRy GRS b @ﬁhrﬁédﬁlklﬁgﬁl@abvcabstcnhdd oljgofddleblidemegipteynutagenesis

meth%,iv rﬁn)gduce tElegm gtfap%gprlate ?ocﬁng 1}%9 st%%%o@%&ae Dl‘ﬁnt’ﬂ‘h@ QIQSJHQC;SDNA is cut

umani ze chrmeric, i\ﬁg&?
o thfs S iverizep Aciowle SURBeG HEPIIERICY @C%ll}gﬁlﬁtsaauwg%fﬁ*&‘) teen
the rOWictidH&itds WD Rai S YSth€dBhited &ﬁltaﬂlcﬁa(sﬁla pabkszedisitgamatyniprdcergres, wherein

the t%l;] %R?E‘isg t&lﬁrgpqlgg’\(;\g?%‘gg ?tlefg ISyf 6512@; ?6?}’ algé g'tg@)?ﬁti;ed %gcther using standard
techiBijues. OlYis dotbterstrided ol@xutlaméb IP@’iW?dsth P bE canes(R RafsetteAs designed to

have 5«%[“9 & en(ﬁ rﬁjfal Q@&m?ﬁﬁﬁr\ﬁllh k¢ e St tﬁBlfﬁEJr@éﬂ%)l&Gﬁlﬂﬂduﬂghﬁ {ttRDe directly
| so cal |

opes, reco
s ROBIG. TR ALY SO ERAT S CHR PR o B R rgns
encodéd cfy@dh&mplaemeh@ pa b asfisned b PXA esybensing.uct ur e Th us, on e
ant§ %F r%u?%}{ns E g«ylgrgte& : | E@eoﬁ&ﬁﬁ%&%@gaﬁmﬁﬁﬁ]g hlﬂﬁily stranded
u

-length i noun

plasmilfé\b%ﬁls @H@lﬁteém PFW%P‘B@P‘E&T Sw‘a&%%‘ﬁﬁfaﬁﬁ%@“&” Cloning: A
Labdrbthry MARGH, @rdlemnz@eﬂéa bl (1983)Ni@ L Bneymdl..160:468e500nzh e, M. b and Smith,

t hat cont en binding site that
M. QW‘BE%‘ clg{%f@rk%b(ﬂds an antigen of a target of

i nterest or part t hereof, such targets including but

not limted to, cancer cell or cells that produce

aut oi mune anti bodi es associz ed with an autoi mmune

di sease. The i mmunogl obulin disclosed herein can be of

any type (e.g., 1gG IgE, IgM 1IgD and IgA), class

(e.g., 1gd, 1g&x, 19gG3, 1gHA, IgAl and |1 gA2) or

subcl ass of i mmunogl obulin nol ecule. The
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determ ning region), and epitope-binding fragnments of
any of the above which i munospecifically bind to
w@a0v608448%1 | anti gens, viral antigens or m cr oPCHIUS2005/034353
anti gens, single-chain antibody nol ecul es; and
mul tispecific antibodies for
f n A, v HEn U A RGBT %ﬁ?ﬁgﬁgﬁf'“‘“%“qxﬁmoé) Seduence
Plasudngarnenha Aﬁ@feﬁBﬁdlhg)&&r@thbrbmdl}C m&éﬁRﬁé‘dtﬂfq‘ibm Mol Biol. 321:851-62) was

ul.atlon € e a & muhlbﬁﬁb@ hage,
used fr?r egpeum%nhs as a d %%%ﬁlg a@}tas% ?1}3 l‘nyat t:ﬂ)ggwéggﬂﬁﬁds dn Shag

D Faptied At o B THOR B PR APTIPARY Y e
polyetQﬁ&]H %I&édﬂ@E@ﬁr&ﬁﬂlt@tﬁbﬁi nethad asl’diasyrltb& eqlic@ @M ar, Hemy Bdi998) Methods in
MoleoB]éﬁ 1?]‘@10%% (F%%\i/a fgew ﬂzrse)ﬁ %? domgmatgr al ﬁeggdeh_,ltggif yrot%&ﬁs‘; QIQ' ﬁﬂf)

agal enic sit
Fuoltgherlewmides, arg grppgrgﬁ@yrtmhoqp@)rmqil?éy@ﬁgq; m%r(]ixﬂdl(g%w 5732; US 4458066;

Beauogé{ S Qﬁcﬁ% G191 oW i" i ahcBSih U @yndiesﬁd‘ & 6@dﬁuo&ﬂttdleh@dheaﬁosphorammne

rect ed a ai nst _different determnants
approgel ¢ RetBsdEnd %QP 2alnl? 1&18 agpsqhgramd}tee %%tll;]o talls(cgc?’lggl g«ﬁgi%h of nucleot1de

monofi&tugifsitith afdactioyn 3 thespeondmidje moietyrio ayd:@igqnquwnﬁth@lh gioping on a sohd

suppo?tpgrr(f rfs 'fct,o\lxtrolfeg] SorErBEEQGJ rﬁ’@@' crc@ﬂhl&e@ ngsﬁﬁené lafd most commonly in the 3' to
adv é’%ageous In that they ma syn ot

5 dirghoomuaThieat BTy EARER ST LA G dlprping of symess

(US 5omsm (Jh @mbéO) i Thel imeBbda S usidlie pebraedcing putgfiated lromaprciakhoad gilable

synth?jsgﬁruf n l?otosas ems q:o%gr eg:A% ugs, agtoglﬂtebtﬂlleé Sn MM@J‘@ @a‘ﬁ@led with non-

ant IS not to econs I'Lll hods for 5'
1sotopacsmm@qmorqerrguop,rcemwests'ia@hzaw P RBEIEHEP AP Aatyomcal methods fo

non-ifd fc ha@éﬂu@rof pet b}@@s axﬁ@hm&X"&lﬂS@Bﬁn PChe meacicdl dpgbach, Oxford University
Pressia W(g ég%ﬁg—&mbagso n,acg én Qco?jﬁ% erﬂ%ﬂ%geo\“95& Atcgh%mQrPFe?sg% Diego, pp-
40-5501 €857 1 Fattbr iy arGiiingr, Mein A Rreimy Boconddidipe (195 Sipglgon gpss, New York,

pplﬂgﬁ.be nade by reconbi nant DNA net hods (see for
exanpl e: US 4816567; US 5807715). The nonocl ona
Eﬂﬂ%ﬂ@&ﬁ%@ﬁé§£¥ay al so be isol ated from phage anti body
| i DhecRHESELEGSIORYPhageELIs fim Sejestien d Bsastiyedaig!s) ﬁsaazplm% Aetection of
reactlﬁé y?}%lr}é g’l‘gl%g'l)n aN b sEEn anﬁ@Sz@ﬁﬂgeﬁ'&%ﬁ Wﬂﬁ‘&ceﬁtof @hatifg 1R Piojein (e.g.
I ol

222:
st L Ao pERRY PG O Ba P RDET o Habed
secor@bYy larstdiy@&Sth laﬂ?!;ox\hliﬂc@dfbteathnm defaitrd ipfxample 2.Epigny PrisHds éllsplayed on phage
may !)e sgreenec? inar, r]lldl r%bdstd gﬂthlgﬁ %ou‘éﬁﬁuﬂnglﬁer hglma}lé%@f)&ﬁte&@engmeered antibodies

resp on sequences | n ant i bodi es a“
can bpaqothceq'ﬁné pubgﬁt@{:tp é}gdmﬁ-seks@oa I.lpgqgﬁl& SRS 3R prﬁaé:gfo 1«2{6& 1fg Fpproprla ely reactive
sites @ﬂ'ﬁeb b?ﬂﬂcoﬁ%ﬁﬁ(ﬁl fidin 5id6ie p@&s;phyda librerids hisantitediag eydter podtcinshghis
dentic

l n'affinity reagent or reporter
tech%%lp l,nég%%)reac% ygtgmeiJ rgﬁ%né oiiteﬂs cg%)lap%rgﬁ %Quﬁhg Qffi t¥ g t port

odies deri ved

gumawmﬂheﬂﬁsbécﬁ@@%oF%Wé3éﬁ@@ﬁ@mﬁ%H%ﬁ%@?EQRéﬁP”H6GVm@FﬁsS

repregcrntaﬁ&tlﬁﬂnéﬁ§ the BBdiNEdfIFatAg ThioPgREMER (@) @dbibtinghted Bigofak ®,streptavidin
|l ong as they exhibit the desired biol ogica

(“MQ%X|V|ty (US 4816567 and Morrison et al (1984) Proc.

PROMNBIN EXPRESSTON AN R ARION;851- 6855). Chineric

an tﬂl@\ %&:cﬁlﬁlg ofe cﬂlsﬁ‘:ﬁn% (aﬁg%lteeraﬁ.fn%oﬁleé ik ﬁ:hd-il@i @olaed hlﬂ&iqluﬁedl using

com SRRt § o P DR H DR TR B AL 6o paog Wiy
geneY\cbdhgnkay andAjgh: cidiit Jof anrthe Antitrediest 5h$h@ﬂ@0ﬂ}aé@15 @eﬁve as a source of
suchiﬁ\%p %%&?Olat%bﬁg @%%ﬁ%éﬂ&g Xxprelé’s?(fn%leéﬂoré %hfélmﬁ'e then transfected into

donali ns as wel (éj?;ﬁ) 1 ? ﬁ ammalian
host céila pugh eso’inscth&ﬁlts FEAREPS el Fhingsetipmsiy OVanG? edn st 4hE ™
host dARBLASs mfedma cEHFU QSBdT@B‘ﬁJS IDba008 87 2; S P004AA%E 1 ishapwpynobetherwise
e sequenc ant I inakt host cells.
Pmdg‘&jtﬂj’élﬁt@&? 3}6?{,%1{1 z(?’](f%? e slynthe;glg npm(ﬂécléngl adtibod dIQsL{Ef&@ RG4S host cell

or am no acl d _sequence
The yials amumsﬁ@wwrstemérmlmemdan,ttbochmwe@é@ylamyﬂmwu@ﬁ%a'&g Review
nore "effector functions”™ which refer to those
bi ol ogi cal activities attribitable to the Fc constant
region (a native sequence Fc region or amno acid
sequence variant Fc region) of an antibody. Exanples
of anti body effector functions include Clq binding;
conpl enment dependent cytotoxicity, Fc recept or
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whose nmenbers are inportant nediators of cell growh,
differentiation and survival. The ErbB receptor famly
w0 pwbaoskass f our di stinct nmenbers including epi deCTEE2005/034353
grom h factor receptor (EG-R, ErbBl, HERI) HER2
ErbB2 or pl 85neu HER3 (Erb nd H
sricis rEDybivAl aRT iyt A ol O BHEL i o SR <Pl 1993) Curr
Op rmcﬁhallhﬁﬁtr@rs Bedertad nlgcktﬂne(llammnbmle&efs 16leﬁir18%:el I line

5 ES? X 16% Hud i seTelr;tion eme e%%? %)eﬁ N@rlbodleg%l gl Thlg"aQJ with highly reactive

I'tion was obtal ned with ..
unpairtd@ys aavidids.oehy b@gpcluqul b4[§g exiiasEeD 1P A PACKiidb S & éf’ > §ystgp? or @ mammali

cell cuﬂﬁrg L},SIelgrr(@b: O?K)(l)ﬁw 5§%m% h@rﬁstéﬂﬂ)ﬁrirb&!ﬂk €310);rand heplprﬁppebn using
reduced cel | ul ar i erat

commf>rh;?r%teragrggr§auoﬁ-ﬁ§1n1§Ee.s?Lb 8&15530 F%lr LC e & 6(1e73ai @@5 1d9§‘8)
S eThsiFhis 2vere ExpixB24 opoe rrexq@lpegs}ﬂwg a PnESHRPE esstouﬁ‘tfr’h iffé]"I(B*}C? FaL1997)

J ournal 9 OEE&I] %Xén%tgl)ﬁbﬁl 6@ fideg s %4?) af. LV @3&1( UR sl édi) pelléf lves resuspended

ant i bodi es _di scuss Hudz
P54 o e, PG R rrerr’ar?@rme{hygrmra%d% sofironifir anc e
ThioFRR SRRMG¥ied By afhibi OrrdSbH&rapKovittepretin &ISEPHARI™ [Aﬂneqqhgnp)o ThioFabs
were Tnj‘}@leg gw?tﬁ‘gﬁtmaﬁé&pmﬁélmﬂlle as c{e;cgge:h)abrﬁé hatala bB@gﬂAt@tThQiFabs were further

purifidd§ §)1perdt)g:20011‘2(7&me;{bﬁqﬁ gel é\%tratécrn ch:(ngtgquhwhch EFE[TE}‘J Pated gxe ﬁiee biotin-PEO-
maleitnldf 20d:0@ 00z PBAs frdcBM oS TEOFaBd. . (1993) Cancer | nmunol .
MM{SZ& Pietras et al. (1994) Oncogene
MASHSh a et al. (1994) Cancer Researc ”é) .

541530 A GBOBrapiS|elegitoomiekpni@tiongpass spergomyiricfLCESEMS) gy vas
empl%gc?f&nzcgé ac&ﬂzﬁ@r;xolgeﬁﬁr%lgh&‘eﬁhhmﬁ%n 6’f|b10t1{1 DR EIedFab @lobl R.B. Electro Spray

Iomzzger? Qais %ggg«élrﬁegg .uryiﬁr@grta?&zé%mn}ent jon Anér Réihc € 9(999$§M%yclg?w York).
The aR@B @&l &lqueb&:of Bidbiylatkd BBDSEeh P (géihlgépe@pdeéqa erml(lq_ig)g-yryptlc digestion
follovgacbg @1 FRdehiMS a:ilal?y%(TaEﬁB@ Bk bgcept or wi l |

b| Alp aapﬁoé]%%ﬁ]agrn%gﬁwg n%:g %%‘Eaﬁr{s Iatl)Joluta 4{4r grgug(?‘n%cnr;jbres\{m%sc Hclﬁ@lyg 10 Cys
resid6b0 e B thélighOMS BYevs theihgrtvy et@eb | Thk hlgh teyalusion HwciRie ablghumanized 4D5
varia Frm rneht I%MBS)%asclﬁfrpe%Misheh esEJIE@albro‘t;étgﬂ@d R@gtrﬁiﬂﬂaldﬂ The Antigen-

severa tyr05| ne resi arison With
BinciphBep BT e Y it CEPBBR et St g&’%ﬁﬁ%ﬁ ey B0 AR Comparison Wi
MoleS@ANARARY" (DR MaGades:06998N All deiCaocatibraedgent m@ form of
dlsulﬁ%tblo\rfg theretfore tliiese re drF E gJ r%( %@é é{ly rgaaﬁe g[obéorfp@%%pﬁj@ate lw&th drug

sequence urran receptor Acco ]é%/ 0
malelhmeer{iydgss l@fate@ Hith FedygEng g&@bf—l@pe ftlgzrﬁe‘iv]g; engmgeré%ﬁre? ebgni ai
unp ah:-r{dbzﬁra ablto RS with/i10 Bdnj@datead) yn OdchahiliEniker eapeme pt dyng-linker 1nterrned1ate
such g%{: ({{Egr.]r}nz%é%%é 1gu.reolA. sé]ows a% (ﬁlgéns%ﬁafgpljeégntgtﬁﬁ of thd ﬂﬁﬁﬁSFag-\]@%ntlbody

erna act or recep tor" £th
fragiidEGHERYed AN A-rtyHBHRIal coerrheat%rs érrre SrpqtE? RISEPRY Q5BT vgrﬂereé.cﬁs g§igpes of the

heavg grfd@llghttcﬁlangg: IRUI%I‘GQ h&@ﬂdﬁ§ &)di, secfuaﬁlalenﬁﬁﬁﬂﬁh@systbm ’Hﬁsp@nrttelrnumbenng

systeqyi %ﬂrrﬁqat]e%/to g}f&ﬁpa]t P%erm&ts%she{n (?gbrrq nf% alt ﬁ9§1§ §?q% %es olf PG eHgJ)fn g
Tmmoel ogich GReresy L. HiGRealth ServickiiNapioneldystities g eelybgggl)\esq:ar MP) for the

4d5v|}?‘£)H va%.r?%f tr. %iumalg R%)hn;,atz kagrg ZB 42iLh dbws t-llf@@qlleﬁt[amuﬁ{bbﬁig scheme (top

gene encodin

row)Asiariingaghel- teér@laqlsn@fferq_m tha{{%)aﬁrélgr‘tﬁnin% %cagme(%ﬁo%om r(Pwr%%? %geg‘tlons noted

by alMldr UB?{g 18d Kadht n(ARBHD) syRens lthe aBirad Givamramir8jacif bpguence may contain fewer or

252 10 of the varla e
addltlcgéfmﬁg éggstcgrres??éliim%/g a%%/rtgéﬁlg(if oy ;Egzﬁ ALY FIERRIDR of th bl

ot el n R Rel at ed Prot e i
domaindTHeepiteihe erairiceref} ooy Ishaimyapient mreeeelﬂrnaﬁedrbé F‘ﬁrs‘égaeﬂﬁrlé‘t“&‘?eﬁ“g an
Kab%ﬁrﬁ‘m%%ﬁ?scheﬂle@iﬁ%@dﬂl%agkwther ein and refer to ERRP as

i sclosed, for exanple in US 6399743 and US

Publ i cati on No. 2003/0096373. The expressions "ErbB2"
and "HER2" are used interchangeably herein and refer
to human HER2 protein described, for exanple, in Senba
et al (1985) Proc. Nat. Acadsg Sci. (USA) 82:6497-6501
and Yamanoto et al (1986) Nature, 319:230-234
(CGenebank accessi on nunber X03363). The term "erbB2"
refers to the gene encodi ng human ErbB2 and "neu"
refers to the gene. encodr ng rat pI 85neu Preferred

NS " R o o -
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Anti bodi es agai nst HER4 are descri bed, for exanple,
i NWO 02/ 18444. Antibodies to ErbB receptors are
w@r@bloafaBe commercially froma nunber of sour CBGT/US2005/034353

i ncluding, for exanple, Santa Cruz Biotechnol ogy,

I nc. California, USA The term amhpo u*SG“UeﬁC’
4D5RFar Heavty'cheisr wariants o | SequeptigliVerakering, | hgh .7{3.7 H
A406equences that diffeéda#0 sone extent Aﬁ’ﬂ—é‘)@n a native
Ags€equence pol ypepti dela-@8dinarily, amiAdeSécid sequenge
Sllg@rl ants W1 posseésgr-afg I east about SéfWXsequence

SleCICIIL! ty VVITI’] at i FASLIRE receptor BeAdiNg domai n d

[aat AN

AIZIC'M“ ve—ErbB—t gand o I.IEIV at | SN i-gand

ndlnn dormai-n—of—4 o

|||||| gr—Ha ve—TI D | €C¢E lU allu
SlZ%ﬁlef er ahl y, they w ISPf‘L@ at | east—ab Se hﬂ—\

—h

3AS ) hot-e
Al7pEeferably, at | eadBlathddit 00% honol 446 @’h\/ seguende

oo quUTTTo

wi th such receptor or |igand binding domai ns The
¥ haAend- @@%U@ﬂ@@os‘(lﬁﬁthéﬂﬂl\&nm 8IS rapidlyStrechnetdompesed to Fab
protel%e%ﬁﬁtgil‘,{g?% glogaﬁ]%ﬁl m%té)lre]l%legcrarl: a{n str 'iav‘gd%r I%]r%qugﬁ \)‘ éo&}ﬂé HER2 and

sequ e n C
streptadingirepeguenoeeto BhiSAglats fqugweérbe pigkisg \gﬁaagl@-gabo@m% q%I@rse radlsh

peroxﬁ%@va@ sl R0fh EQ&C‘:‘:{B@SZ) an@&?wde@in@%ﬂre@n @it hERE-li@td imutactas
uence i1dentit

MONitPrEg pfﬂ}ee§feftﬁm fhﬁ éntlg%% tﬁ%lmg 81?ddﬂlesreéaatuv1tﬁ 8}6 tﬂe/ tgi? IF r C 8 FB% ﬁng gng%eered Cys
remdub/dﬁlﬁight&ﬂilotlafntokbulﬁ|A1sgrthen[getltoh eande grrdiertie SR dle remnpnb@@bgrws for
any pngg gliﬁisﬁlayed DEHE SQ'E'J:‘n?éey COI‘iJan@@&I uﬁ%ﬁ]u&zﬁﬁ pﬂﬁ&hlﬁﬂmopﬁﬁ & eplrified by simple

quence I dent Met hods and conputer progians for
PEG mrvpitagifongnnent are well known in the art. One such

COTRUAtREN- ﬂﬂ(ﬁ@rf&gﬂmj&rﬁ of hédhingyad 25" (halbFrd) e delbyrp@aercn Eelety, and has
arr U tTﬂé éngﬂ) pa tfﬂ en
been {ﬂ?alyéd d)\l\%%c?etrl %O(E a?ddehW(%?%) YRR 12@1‘?&3 ﬂiﬁﬁ dy bteABment

i ce, Washin EL 9H
hud Db Bewe ﬁr@éqyecﬂ_@ Ml:@g)gge as amgdel; sbsggyn H}gs Iﬁ 6 assay to probe thiol

reacﬂ%@l |Flg[ﬁ% diisat 2ghicy §e@fe§é2(thtiﬁn bﬁ/t'he PHESEL RO asBaechplcttng bigding of a
L &G h LR antibo Sli@h i &n ive
blOtll’lé]é e(ii glﬂ?l%g?haé&a an anti- H) g i—IﬂP tia E dw)ﬁ)s a].cn!i gtr 9% @96 tédm). Fi

ess C receptor
amind<icld rardu@mK)AlaéyH -glad0nEgert @pﬁﬁleﬂ HAd- W&d’ffﬁd@‘%@)v o0 from
cryst%ﬁ gﬁl&@r@ b FGmRH AT ARE ﬁ@ﬁ)ﬂw arﬁ@enfbufdﬁhg giefaceqBigénband al. (1993) J Mol Biol.

t | he t L bve Te .
229: 96? ?%qg}] g‘@fel%/nslga?aggsee caytstalostruc e S%R%%Steqca}% 11’V(é X(ﬂ? residues wer

engin@@IRE thése pasltigns bylsierdeed mmysuse §hle1§@z§wé§gg PIRAPDS “P@gﬁelaied and

reacte%rl,gthlfh%gﬂld}lauggga Xpressi on on herrat op0| etic cells in
nmari ze

Ki ﬁ@pn co(njllgxgeg a)1d un, e iﬁgn 1dn ﬁeg ed J%r gg%a}md liep 019'13 lsnélcélggs using an
ELISADRGC] PEESELECYOR fss®y (Fiphred Ekaenptn;fz) with @ HRR (horggppdistpeyopidpsg)-conjugated
antl'%égeggt%f%a%he %@&Eﬁoﬂﬁf Jon @fonr@ﬁ%ﬁ 'EJ;Q@QMD@FaU& (5@@(@ Qﬁfan@ﬁdtmylated

er f or ned
phags bt RS Eeb we(figure ﬁ@l "G@@Sﬁé‘?ﬂe‘b‘ﬁ’é?’ HFRbiesy 3°’Pr8hs6fﬁ‘ﬁ%"fdé“ (?Oh ‘fXIS) §°°
mom(oPeBmugﬁE}ﬂ NXiEst HoFsadhdidhipbrogidasd (NIKP) aneibddg by dalvdiepingatstenderd JIRP reaction
or .addit | onal ndVet o i 1csu strate was
and rpcifﬁuélp%zg)for%ce a AYS’O nim D%% a s%%aﬂlcla é%d&gd l;ynlﬁ J@ ?ka@ n@{r bstrat

€ assesse 1 VO . g. N a an £
measmodle Hstus ket ofThgE b HERmessyireiaisst igding 1 b@fga)c“v“y o

Thloﬁgg%h M-gw&%sur&(;he ex(eﬂ%mt(nkd%n 9he xééiﬁ\ﬂty obBhioFalHuitheBB A is a

ffector cells - have
negawﬁ,cgntrebfﬁg‘toasﬁ’f‘“ffcé‘é ?r?)“itfor}' éAé éee or ¢ UVQARQ tﬁg( ?@& Fafthis b
s1m11e[fﬂ°uﬂmtg wHERIrwmpamdSQ th@né@@ﬂwb Ihly’rD5F4*Pé8-91@Eq ?“'éb@m"é“s gonh‘ﬁatlon with

blotull:_g @34t 1r!t: Rlid th 'ﬁﬁ&a@ﬁﬁ({n%rt@i{ﬁ%g% f2§}3t or function.

uman | eukocyt es whic

oot DAt o BT BA L S B o sopovi
pindfAgbddbidl. Fldnl duie t(sNK))IilagfeT Hl(ﬂ:;,absnmt?}l(: exsieing yiaieasd aptibpdy exhibited
a Ishgk amounts o
maxm.aLt}mg]rrPaéawty ven ?géx wild ¢ \64: ﬁt{aniﬁB@sthgé% Nﬁcxﬁoﬁéd WithRRIshige ts of

cto S may be isolated froma d
biotinaiaicipadestbese Q@gft *hlé tide ﬁfePteVl‘bn bmdf"}%d?ﬂ“’&“t%l&t HFex’PfB’f%ﬁ%Ste% reSI ues

descri bed herein. The terns 39Fc receptor” or "FcR' are
used to describe a receptor that binds to the Fc
constant region of an antibody. The preferred FCRis a
nati ve sequence human FcR Moreover, a preferred FcR
|s one. \Nhl ch b| nds an I gG antl body (a _gamma receptor)

e s o " o —
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(1995) J. Lab. din. Med. 126:330-41. O her FcRs,

i ncluding those to be identified mthe future, are
wenmonpassed by the term "FcR' herein. The terPCHUS®O05/034353

i ncl udes the neonatal receptor, FcRn, which is

(mvol;'egﬁrgdgsn Uiflégl?‘g‘fj]} %%atif»gp)efﬁotf{j‘%)% ElggFat?v];grﬁgﬂt\g F}r p@;z?gf f(lalag gc-;sgtﬁms dlé n(kl interfere
with tRsit@bpeifl Q@4 gadon df bioumohlcimRd.. TR Jesults Gorppitaigeiat the phage ELISA assay
can be t%sgdesﬂgg &llfﬁxg&’éeg@a& vg ﬂ’uol qups % Fab kS 1O t he ab' ity

l'yse a Ta in the presen Wdentification of
coﬁ“ﬁIPEMECT@BQSSW%WWW“%’EWC\%‘?tf”B‘ngr B AGEY %? entification o

the Al ﬁt&h@ht&ﬁ tHymdithoe islekdthlang Taé entﬂ'dﬂ?alf inslstie onp brediattivef setrkigd to
1dent1§rﬁnrqj%ﬁﬁ%% var1Xn%s| W1{n %Sltvg %hho gro%ps nR gS-QrHtj.teg fl(agttogal surfabe accessibility, was

te ant I gen. To assess
emplqyajtp fdemgndnd a@qnqltqtathp gqqess@h@]g@oh/glg gyhe aémrg) acid zesidpps gt@rnoggeaﬂde

The sutr Gasze%sabr%ﬁ{}agl g%}gs@d as 5 snlrfacé Mﬂ@ Ithat %Bm%ted%ga sol\@n')’t

or ne Nati ve anti bodi es" are
moleduBLred. yteth é“becrcen»eti sragreaf eterjt perpmaEdAsAd 4df redipsspitere. Software is

freely]a5;91'at99& lgéllsatbgQ%Cre&@n@@@ﬁdDﬂésbﬁry\@aﬂoﬁﬁbm Wadtingtbd, 4 4('\D) United

alns a tical heav h
ng(g)ﬂ]af% (|+§4)|1?%§\@§%§2? & 1?*«35&} yv“(f:vh Agac ukf(itstﬂ'nérg@NDE?%pn%l s & ECP4 Suite
of cry@ialfdigtabliycheogtaon e hichvrigle atgh@hma}nb@qula@rfthedp@agt foeegability aleaghenino acid
ofa p.ro%e!‘nl \91%{1 @Eﬁgﬂ?m& pr?stﬂl%ﬁyﬁﬁy Qe!?@éd']:%or@itlatgﬂ(flfhgteﬁ Suite: Programs for Protein

In Isot a
CrysllogarnA S SHS e 1% D 5(’8568@83% e SEREY g epom st
accesBibili§l g@&latimRak “ARANWQIMandT'SHRBAGH”, ipixd oe thd algoritiams oi BlLee and
F.M. ]%Ohrmds FL9§ ]XF% Ll?loll QNG g 4&y ARE ﬁef Qcts t&qasénmgesmmtf&% of a protein
al n has

vari ab donmi n at one
o ol of ARV 81 PR IFH (SEFE bHEM TEISCHS) TG Gy Yo der Wosls
surfaSSQRBE ProRfn. IAREAiM(ghctachlb\tad the soBen@ hdcggsiglel sunadeareh hpgeRératgp surface points
on artlce?g?,fﬁet? %ﬁg? %}01\1/ aeach aL fn ége glll:]srtg]%% X'Prg l&lg lath c e({utglﬁo t{hﬁ seum of the atom and
probasadii).abd @imife i thpsotat fip witheeyiyaleth ﬁliht"t ©s ané?ltt?dc‘ﬂthé‘Flg%bﬁf‘Wtoms
AREABIEL £RS hnd W@n@ﬁ&ssw akeR hﬂﬁi’on{sﬁh £ WyARoadinktB filey dd@marizes the

bet ween t he ht | os) for
accesa18]ﬁ,ﬁ1ie?]l§y resﬂj]lg b%r gl}a €P T Qe e mo ec¥1¥ gcc?aSsJ)]le %\%gs (ﬁ'k?nleg d1 erenc ) £

ri a
indiviiesl b@inmcap be Wiien & agfeutihBDR alttpuaﬁlle @W%S%Wtaerngle radlus for each

eleméitt, tagcnochiy br@dogmiepa Rt ShHer (? @@i@ﬁnt%ﬁtnbrb@ dhieswai6n @F@ (iesHeke not in
AREéW@Ib%IaS?rIn?l&Ithl?afe% wBId}%fﬁ%%ﬁﬁdél%dg%t{l radlus og t%g\/: sltéel hgtucif ﬁé(:ogmzed atoms is:

variability is not evenly distri but ed t hr oughout the
vari abl extdgmai ns Adbndnhé.bodi edanlder Weaatsand d@dr at ed i n
t hree segnents.called-hypervariabl-e-regtons-—both-+n
the light chain and the heavy i@eai n vari abl e domai ns.
The norgghi ghly cpnserved portigsns of variable donmains
are called the framework regiqng (FRs). The variable
domai ns f nativ 2neavy and | ijgf chains each conprise
f our &l ar gel e]é)zatdoptl ng a ggssheet configuration,
connect by thr hypervari a regi ons, which form

| oops cdhnecti ng, 159nd in some c@ses form ng part of,
the b-sHdet structlure. The hygeétvariabl e regions in
each ch&im are hel™ toget her il&l ose proxinity by the
FRs and, with the hypervariable regions fromthe other

chaighamenbid SURFRCE erbthﬂ)scfhﬂé z[EBJséﬂQl'heﬁlfl e.ttlk@umber of square Angstroms (A).
Frac?t%tgllgix)%arggg%%gﬁgté §Scl61%u ﬁ%&y ga?eﬁcgtceotf) | ?tasndgrg gt?te reﬁaganltt fof gn agilmo acid within
a po]ypﬂ'pedee The refotehce Kate isRigebtide GHSaGyhwiger X/is the ammapql@?faqterest and the
referanc§ 1étatg Hha3 ba eHEQAeE RontBREHEId: ehvke Mg&a 1n b-Eﬁe.ﬂI&h@D Shédiended

ins are not 1nvolved direct ng %& ble area

confgpyriidycenyimizgs hmacssseibitia af X- bftjtalcé%ﬁ? bﬁCtsslk)/‘&?ftaolaél gty e gpeessible are

functions, such as participation of the antibody in

ant i body dependent cellular aytotoxicity (ADCC). The

term "hypervariabl e regi on" when used herein refers to

the ami no acid residues of an anti body which are

responsi bl e for antigen-binding. The hypervariabl e

reglon generally conprlses antno aC|d reS|dues fronta

o e o, 11 NP~ I1
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and is still capable of cross-linking antigen. "Fv" is
the m ni mum anti body fragnment which contains a
W@ 0vploet488 ant i gen-recogni ti on and anti genbi ndi PQI/BE51005/034353
This region consists of a dinmer of one heavy chain and
one light chain variable domain i aht .
in a Gl GlyirareptigpTeierqne st 2Rd Feprs the amlff@u%h die s gﬁg“‘%my Percent

accessmﬂft)el@ rhipRr dakdiab) aulkiggh onsoof each vari abl e donai n

I nreract !t n ace attess QR PE'S@ module o
! u%nfoger ex%r?p?af}ha?govﬁ_g\/fagalaﬂgtf 9&@( cgleab?él i‘\%gltysﬁé @a@ed t LV module of

the prépygersyed Bioads] @ ki ggﬁr@qﬁlSLaB@ﬂl?f &aseﬁmﬁcbgﬁ:ulﬁ%’ hfaz}cﬂca\al accesmb1l1ty of an
aminoSP8 FesifiheGb 4 Mat@r@pﬂei’é%as’é@&d tb@ﬂ-yay cbloneee bf thepoipepddes i ngl e

vari abl e qn Ve oTTRYS ing th
t h?@ gamﬁg?ﬁgﬁe Ia%%ﬁm ilig gf(ér eaeﬁ m no ac1d @u@%lﬁa%\ggﬁg w Iugted using the

crystahasctirh afoartitibn @jeettoot et 61PAPIZ é/IOzhﬁ’Gl %’49&69 8990-i ‘e fractional surface
access%lﬁtl;] Qall{ggfo 111(9%@5 oﬁlﬁefligﬁ‘t' chafn 4nB ﬂ&vﬁ n@in 8 tud DEFalN 7Rk shgvn in
fragment al so contains the constant

<E“EE@W§FHT%?”¥%k i ght chain and the first constant
domain (CH ) of the heavy chain. Fab' fragnents
differ fromFab fragnments by the addition of a few
resi dues at the carboxy term nus of the heavy chain
CH domain including one or nore cysteines fromthe
anti body hinge region. Fab'-SH is the designation
herein for Fab' in which the cysteine residue(s) of
t he constant domains bear at |east one free thio
group. F(ab')2 antibody fragnments originally were
produced as pairs of Fab' fragnents which have hinge
cystei nes between them O her chem cal couplings of
anti body fragnents are al so known. The "light chains”
of antibodies fromany vertebrate species can be
assigned to one of two clearly distinct types, called
kappa (K) and | anbda (I), based on the ami no acid
sequences of their constant domains. "Single-chain Fv"
or "scFv" antibody fragnents conprise the VH and VL
domai ns of antibody, wherein these donains are present
in a single polypeptide chain. Preferably, the Fv
pol ypepti de further conprises a polypeptide |inker
between the VH and VL domai ns which enables the scFv
to formthe desired structure for antigen binding. For
a review of scFv, see Plckthun in The Pharnacol ogy of
Monocl onal Anti bodies, vol. 113, Rosenburg and Moore
eds., Springer-Verlag, New York, pp. 269-315 (1994).
Anti- ErbB2 antibody scFv fragnents are described i nVWO
93/16185; US Patent Nos. 5571894; and 5587458. The
term "di abodi es” refers to snmall antibody fragnents
with two antigen-binding sites, which fragnments
conprise a variable heavy donmain (VH) connected to a
variable light domain (VL) in the same pol ypeptide
chain (VH - VL). By using a linker that is too short
to allow pairing between the two domai ns on the sane
chain, the donmains are forced to pair with the
conpl ement ary donmi ns of another chain and create two
antigen-binding sites. D abodies are described nore
fully in, for exanple, EP 404,097; WO 93/1 1161; and
Hol | i nger et al (1993) Proc. Natl. Acad. Sci. USA
90: 6444- 6448. "Humani zed" forns of non-human (e.g.,
rodent) anti bodies are chinmeric antibodi es that
contain mni mal sequence derived from non-human
i mmunogl obul i n. Humani zation is a nethod to transfer
the nurine antigen binding information to a
non- i mmunogeni ¢ human anti body acceptor, and has
resulted in many therapeutically useful drugs. The
nmet hod of hunmani zation generally begi ns by
transferring all six murine conplenentarity
determi ning regions (CDRs) onto a human anti body
f ramewor k (Jones et aI (1986) hbture 321 522- 525)

——y ~NESNN . g, l___l o o L, o,



rabbit or nonhuman prinmate having the desired
specificity, affinity, and capacity. In sone
wo pwbasaess, framework region (FR) residues of PCEURNE0B4353
i mmunogl obulin are replaced by correspondi ng non-human
resi dues. Furthernore, humani zed anti bodi es may
conpri se residues that ar$abied: found in the reci pi ent
r t he donor antibody. These nodifications
hu4 @bﬁzg}éh?ghéﬂrther refine anti body performance. In
ser @€nekakrad Bechupmnizzed anti bodyawilsh tConprése 41.586
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bmdmepprrlmma’e iWﬁh cyatgipgs ifyPldrin diswfide BRI LSTRa%ar cel | onmyci n,

m i Wﬁ{wiﬂ§ re&ﬂl&hofa;S4HHFﬁH9W@he&eﬁhe Ebpmtesm a)idw\@readq:c@jad to be replaced
with ca&gbw %49 e 1b VOIG 1 1NSpes RERELIYGH T 119193, T X BYEI PS5 179 (shown

amyci n,” rodorubicin, streptom grin,
inFiggelppt ozoci n, tuberci d| n, ubeni mex, zinostatin,

z Ofl{i@ bty 1§£}Ib|e gé@xﬁaﬁi@@ loi ahﬁz&tlsddy‘ Rh@ssubastubat df exiab eidamith reactive
cystelae:eaﬁlarﬂftj agllrdg lﬁgy%la% V{n}h élX e ranges 1{1 &1& ?q{t gxaﬁ QQACQQ Y&m: 12 Hf“tQL@§ L-38to L-

erO erin, trinetrexate;
48; L 0f fo el 15nal30 gs-- El@dhl(égo L{lm andatithinghe r@gw@%ﬁgwﬁw? ﬁ@cted from:

H-35 ‘orﬁ > 303,10 1@?{“@“1’71 &nd I-pWO|t(mi-d lgﬂ ghdadid BgsgiGrdininal® ranges
anci t abl ne, azaci ti Z | [, ur,
i ABPHS H-0F dEBRIUH A 0 GOk I FLoRG Hs

e nmﬁbltraibtivﬁtﬁ mayf d1s0%¢ gandalned to @m@mdg@n@ ogmul@gy such as the light chain

constan?dou SaEn%EB)na%d heq{;mﬁ\‘ L AN 8038inR@N OMBdne CH@ pC}tsieiﬂS fepiad@ents
U% stane, test ol act one, nt i

resulta)mlrhtb]g] TEACRYLP |v:‘1-hlea @f 0.6an4 Bighsn glay err?afi%lgﬂgﬁ cavy ¢hajn constarﬂ%%mams a, 9, &,

v, and @&lnﬁzﬂ:t zﬁ]h&fdl&& ueA) 1985 IgEr Iots] and pMachmstivelg. ergqlugmgﬁaelgG subclasses: IgG1,
S gl ycosi de; ami nol evulinic acid,

IgGZgﬂqgf E%I}gl fé{\ ang g A2,

acrine; bestrabucil; %I santr wav from the
ed Etixident &om ghe Pyl KSR daa Rt selPdied ! &V%?Ttaﬁ%eef” away

antlgGJ JleBi‘ﬁing BieN@ch € thk inpkfddivitHER 2 tnali €qasea Thepobtitd emes tested
eto

expelllraeﬁl aa)éfoh)inﬁlga ftJects on furx]lctgor;lgt %eracﬁg g r %Xﬁ%ﬁé%mvit@mf |aﬁfﬁ@ Cys Fab variants

s such as maytansine and = ..
were ARSAI amd@alnéﬂtedm @e@glb‘aizlbﬁ@mpm t B arfee BREatedB b0l BF wesidues L-

v15cF Ly A6¢, 'H“ﬁssc&ﬁ@ﬁ%imﬂafb reRiRAGNEIble t1pd>1 rg&npslelgurﬂ 3A and 3B). Mutants

0SO xantrone inic.a

V156, N3 4% BAHTn 68(?,%?(?@ éﬁﬁ By, &l gflu i (f:\g@}&lﬂ)&dﬁ%t d879C are heavy

chair\@yts tériahts. At ®ﬂitﬂﬂrtm;ng EvigmeesciOm)at th‘r %tzfo‘wﬁlr’i@h ffla%ioiaé%rfﬁce accessibility

did ntog haQe ti‘ler lﬁ%ﬁst SR fe%ﬁ%@gﬂl&mﬁ? Eﬁtﬁ%’ﬂ@ELEC’E@R &say (Table 2). In other words,
or ri

fractiond] pEHEEBRES Eelss &) AL PgF crebite g ﬂHXl reaqu%@able%) R fact, the Cys
remd[l@rehgjﬂe&efat&ﬁ@te@ﬁ@lﬂﬂnﬁheﬁ&)ﬂ}lrm@@bﬁaﬂlblhtvDﬁ’?@@&fxq’ $i (Figure 4A, Table 1), or
paruggz FS%%)F g%ers] qike %%ngg}éﬁéﬁe@ g?hal%!leé] gégtlgrqmutr&ttwltmér k. %@C(F@ﬁre 3B, Table 2)
than ¢he €lySiphaigEsH aﬂ*ﬁelde?lduﬁ%ihb%"éi?é“tattné% pRgof PREESGLE ﬁ&%ﬁa( fr the screening
of thR)%Ldutrc?sﬁ@J sintd3hd $¥s@l strudvire mSorifrion ne@noodubiigignt tPelertdetesites (Figure
, ABRAXANETM Cr enophor -free, al bum n-engi neered

3Baﬁ‘?a particle fornulation of paclitaxel (American

Phar maceuti cal Partners, Schaunberg, Illinois), and

TAXOTERE(r) doxet axel (Rhone- Poul enc Rorer, Antony,

France); chloranbucil; CEMZAR(r) gentitabine; 6-

t hi oguani ne; nercaptopurine; nethotrexate; platinum

anal ogs such as cisplatin and carbopl ati n;

vi nbl astine; platinum etoposide (VP-16); ifosfam de;

m t oxant rone; VI ncrl stl ne; NAVELBI NE(r) VI nor eI bi ne;

e o N
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goserelin; as well as troxacitabine (a 1, 3-dioxol ane
nucl eosi de cytosi ne anal og); (iv) aromatase
WO pivblo4488 s; (v) protein kinase inhibitors; (VvPQT/UBP0£034353
ki nase inhibitors; (vii) antisense oligonucleotides
particul arly those whi ch inhjibit ex T eSS
| This] 1g3eEYiy a2 Fab IRy ey sian ety o4 ‘eﬁrs‘a‘he © 4‘3ge[ﬂ‘°§ab Cys
mutand3T(DA) nﬁ)ﬁiﬁlaﬁdyﬁféd (cﬁ‘sht&il’p aBd(3B f adtingaaighhge; Thi@Kz@s aRphiae thRhgrpups on

antlbosyZF%P E)Llr‘?ga vx"e(e 1Xen f%e)d&@%% QJ} aﬁﬁys@s f%nt@)ﬁﬁ&?&%b@ n
b10t1n)e¢)(qglrpe%-|huﬂ‘lp5ﬁrﬁv|$ &Aﬁ and blo(npw@}ed\p @—plﬁlgé (ﬁBh\gth&éﬁéopen box), HER2

(grey SOEFJ raVidif GoREsox). ﬁ“ﬂfassﬁy(mﬁrﬁed oAl ds QEEES INEXImpIaL Tigineain

and C non iotinylate
vananpngtl]F(-]Pm% ; ar}d?lﬁav§c aﬁlﬁ%g& ghtt 51960 ﬁégﬁ%drmg of nop-biotinylated
4D5 Thiohdblalys @utantABARIEE $x¢ate)l, bureRbhg b(r»d)ng fiR2asrgRrisgerl P%ratlo of binding to
strepta%%%%%c?to%? oftfie Q&M?Q@@Mm@ﬁ%@&h%tﬁ élves &R lﬂﬁcﬂlte@c&ﬂﬂﬁy values in

armaceutjcally acce ?bl al ts, . aci [

Table aquCWQqn@ @§orngnccaeﬁ )A,Sodllm q ﬂgaHéB]B so & pho’tem mdmg oﬁt e
biotinj186dMD5 BGo RO @k Getamclo BSH R alsh esfldaantsn Fl(gura3]3 h]épcag@L&urfece Accessibility
valuesr__a%gﬁseéetc £m1b<!> ngisre Elg%:&%r% aced QM zQ@}erésMue dr@s’ﬂb\brl i Figure 4A.

ctivatl on. es of such Lg%;nts i ncl

Fracieml e ess K vmehIoRI e B8 I RET 1Y FG IR shovn o Tabl
Elgemgﬂﬁ €999 vankibb 209659950 i Thb cdafontktibo! cRReisnéheldd Dby’ and

TCC CR B 8506 etw actiona
hu4D%2%v8§s5&uf86s EﬁngE{g ﬁgbslstem Nﬁlgvéf%% zﬁ(ojn g‘Bl'ry Jdﬁgétg)é)é t Mﬁ\l@r tional
surfacd 835 BBty chlewiatiehssd hydDélfagy”. a)1d téwareg:gylfyé)lf] ?%D?]F?éyiiézéﬁtelnegmﬂts The

measfiei tﬁalr&@twl@ gpbh;’g%ﬁ hﬂ)ﬁ@%‘}s @ﬁdu@ﬁhwﬂhﬁﬂh patiRRBleXid¥{drrgsiduca il or Val)

resh ap ed human n from
have lg&}g’tt}éﬂ,éeaftwgy jompgrﬁ? &18 ghesl g ?% abyép dag?u @%%? 2). h'EEJ bg 3&en from the
ThioHaE3ER nfudnS of Pte@riliat thleye is Hitlp Q@ogg@a}atloqmﬁﬁm g deagﬁay values and

ﬁmmé%ﬂ?@&k&xéﬁﬂl odi es that bind EGFR as described in US

o e A0k b5 D3 BB 8 A
175, @B HL 19 eyan BRpodyanay @ﬂ]emmeeldlt&vw'] {teplaged yv[itb frgﬁquféel a01ds Ranges
w1thué%§§t 2 %@ﬂg 218% 9%1( e@0h dalHHP QG [H)giﬁ&r@ iﬁ% be €opBeed wﬁﬁ’free cysteine

Pat ent Grh f | .
oo U B30 bAH-LD Bk P AL BBl o s s s

to H-6R Lk RIEL1A7| RESSJA() toB)-184/8 twelhasDereges)in thEFY gipmreloctgdiom H-268 to
& - Qéhe é@%ﬁ&&i antibodies of

H- 292&%%@ 108% éﬁt Sug eﬂ%‘ HS%{AZ?%}G%&P ?1%?6 |C%h| bitors

the inventibnude terS|ne ki nase inhibitors which inhibits to
sonme extent tyrosine kinase activity of a tyrosine
ki nase such as an ErbB receptor. Exanples of such
inhibitors include the EGFRtargeted drugs noted in the
precedi ng paragraph as well as quinazolines such as PD
153035, 4- (3-chl oroani | i no) qui nazol i ne,
pyri dopyri m di nes, pyrimdopyrim dines,
pyrrol opyri m di nes, such as CGP 59326, CGP 60261 and
CGP 62706, and pyrazol opyri m di nes,
4- (phenyl am no) - 7H pyrrol o[ 2, 3-d] pyri m di nes,
curcumn (diferul oyl nmethane, 4,5-bis
(4-fluoroanilino)phthalimde), tyrphostines containing
ni trot hi ophene noi eties; PD-A 83805 (Warner-Lanbert);
anti sense nol ecules (e.g., those that bind to
Er bB- encodi ng nucl ei ¢ aci d); quinoxalines (US
5804396); tryphostins (US 5804396); ZD6474 (Astra
Zeneca); PTK-787 (Novartis/Schering AG; pan-ErbB
inhibitors such as Cl-1033 (Pfizer); Affinitac (I1SIS
3521; Isis/Lilly); Imatinib mesylate (Q eevec;
Novartis); PKI 166 (Novartis); GA016 (d axo
SmthKline); Cl-1033 (Pfizer); EKB-569 (Weth);
Semaxani b (Sugen); ZD6474 (AstraZeneca); PTK-787
(Novartis/ Schering AG; INCGIdA 1 (Inclone); or as
described in any of the follow ng patent publications:
WO 99/ 09016 (American Cyanamid); WD 98/43960 (American
Cyananid) WD 97/38983 (Varner Lanbert); WD 99/ 06378
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hor mrone, N-nethi onyl human growth hornone, and bovi ne
grow h hornone; parathyroid hornone; thyroxine;
WO p®el0343g8 proi nsul in; relaxin; prorelaxin; gl yropUsi0es 34353
hor nones such as follicle stimulating hornone (FSH),
roid stimulating hornmone (TSH), and | uteinizing

I&UEE Wb practiyitnf Phags BEeNaS growt h factor; fibrobl ast growth

factorf rothzl;I i n t‘??lg{%g“‘%l“ﬁ a tﬁ%‘?oﬂal Hmr - ne¢ rosis

factort}

tLdsHhsHANCE; | mouse
gonadot ?0833““ assom at ed pepti de; %r—rgg]@})oact i viln;
vascul pr—endothett=al—growth—factpr; Tntegrin,

t hr onbppEP&Eaby8-WITPO) 9-1Her ve growth f_a_g_t_g.r_g_g_u.c_h_ as

NGF- b Rijatel et-growbdy factor; fgamsformng growh
factors (TGFS) suchlas_IG—- aand CgF b; itnsulin-like
growt h[ 22¢8%r -1 and! 9985 or vt hr ob® ¥t i n(EPO-
ost eoi hgugidcve fact opsgs0 i nterferpas84such as
i nterferan- -b, a ; col op timul ati ng flactors
(CSFs) LA—]‘&.CEO mnrfBQ73g ~CrC [ M FQ% 9

SUuUCT oo macTppriaygyct=oor (1Iv ),

gr anul poyt&cnacr opha§éiCSE ( Gvt CSF68 and
gr anul J%yM%CCSF (GC§E}0 interlepkigs (ILs) such as
IL- 1, a, tt=2 1 t=3, 114, BC-5, EL-6, DL47,
| L-8, E@8C|L LO ||0-9|141 I 1-12; éthourmr necrosils

factor | guGhocas TNF- {@@go TNF- b; amgksot her pol ypepti de
factorg inctuding LIIE and Kit Ti ;%h(% (KL) As used
herei n i‘lt_&q]_é erm- g\ il rQ!?? e—inelude

>-S—{ot eteias—from

nat ur all gsamrces or floone r econbi naid.87cel | cul ture and
bi ol ogi EPAUXQaCt Ive %qgl val ent S Ofs gdwe native sequence

cyt oki mes—tHhre—termprodrug"—asjused T1m thi s
appl i cafiomog ef ers /@446 precur sor 948 deri vative If orm
of a pharmaceutically active substance that is |ess
L = lighttclwtinp Fi=chevp chainnd = aleging. § =ceyiipal elito Crifes S%r ent  dr ug
Thlﬁrl]%ctlv & %ﬁ@e@ascﬂe rQﬁ'oPQDEQ Zn}’ﬂgps‘ﬁb&zﬂ'kdllr%n@[ng to OD450 am for HER2

tically activated or converted into the
(antﬂa)dj) |bmémp@;x@mle P-oFhe! reg@énty ‘éalUﬁ of 1 Wlfaﬁzé Ff)mpleﬁrbéqﬂlfl)dagm Pfﬁhe cysteine
thlolCancer Chenot her apy Bi ocheni cal Soci et y Transacti ons,

g iwg gy 375 pigrhélatr am (Ll\ﬁgéﬁm %GE%& A ﬁ'ﬁ)ea\@ anm (H-A88C and
H- Amac)gmeesdle@ddg fiDdabii avérsys as fhpse é@ta@ashw@ghetbéahf:s\t/@Weactwﬁy (Table 2).

?(13 g@fshé Qgﬁ anﬁ@Am( esh arepaaaenr&ﬁeqaﬁ?zrs ddyrependig es®e scale of

ugs of c o
prod%.‘cltl%n Rbrfngltl}ls[ﬂr{) etglo[ pbﬂ%y fﬁ%aet t1v1r€ nutetgll Oﬁ(%ﬁtlorrl Jl“(yﬁgbe ﬂgzlgablhty of thiol
groupshtn GRIDSEIBphe e oavilay ofitheghiel mdrvmg@f phagerfhi lé V@b‘i“}f"‘&‘if?ﬁ (Rigure 4B).
AftePhh h?o%gﬂﬁxgg pergfﬂ:tatlioqeon%%nf %bﬁ aﬂ@dﬁmoﬂlﬁl‘}ég&nplwmc&@ugated with biotin-

PEOgnapeg@fleaqw Erlel?ﬁi év?t}rxl Sl%rée }%TI% gﬁéégli%%?#(gﬂ%lﬁt test ﬁ%ﬁ% arid s&reé) éVldln

bmdﬂgemmcaneuwu Hexse0midH-Ail 21§ rprindenifiysnt enowoy of thinkiedcgvity compared to
titut | acet am de- contai ni ng prodrugs,
Othe%H?ﬂ%abvman SqFlgl %g%and other 5-fluorouridine prodrugs
BEHLIED NEINEERERANTIRQDIER o mpre active cytotoxic
fr el@le ng Mﬁe en%?é&?@ﬁ'aﬂﬁao&iés o(fbhﬁ Db dnomag bel qﬁjugahaltwm:amy latel moiety which
can %ﬁ%l@i{ff‘é}%ﬁg’g?ﬁj Ctil;] Ehe an%b%i& rglga Iegcrn(}% Jy&gmeutglgl glrcmp Eﬂgﬁ et al (2002) Anal.

ude
Bioobéne A0t Hér siFadew B aadfeme. . 820 Hippdntihetisre’ L%zomiowd\é%%@old Springs
Harl{o?‘La,%ox%t@i@lPl'essV@&H §ﬂ>r§1 Wd_,uﬂcfbla\ﬂ &HJ (19@1) t:y@eal K)acagents for Protein

hol i |ds an
Modifissfon| 204 & CREFieY Q72 51‘t°"a%r E& %Cb‘c ab"' Phe °§°ﬁltt‘!’ T @
deteétiitlld s@@dj (E}Smtehaa @it § @donk dxbel itamelif the émctabln sikrialprovided by the first or
secoPglellal‘Ft k%ﬁﬂlﬁ&@&hge r@sgnagce Wansfeﬁhﬁl) @Qﬂm MR cBor@ br increase

are comonly 9 %qﬂ i
affirfity pﬁbatdinamlthgvtwm igang; QV%ffeFﬁ“r:?P'&} Vet ¥ 51ﬁﬁf8ﬁ*€f?f‘° pority or cell

bi ol ogi cal nmenbranes. The term "package insert” is
used to refer to instructiong customarily included in
comerci al packages of therapeutic products, that
contain informati on about the indications, usage,
dosage, adm nistration, contraindications and/or
marnlngs concernlng the use of such therapeutlc

.
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affinity, and phagem d vectors are used, which
sinplify DNA mani pul ati ons. Lowran and Wells, Methods:
waol@enpass on to Methods in Enzynol ogy, 3:205- 0RABUS2005/034353
(1991). Phage display includes techniques for
e A1 AL O LK DL £3 ARSI v s cptre oy
to modummrgatalaﬁinmgynub&yhm@ln bindBay draenit cPubxasti ng, New YorKk,
P qgagelleg ﬂIStet £& glﬁéegag ant)bodté map U@&Qﬂﬂ 1ﬁjd1a3n§st1@a594y§$ ¥, €br detecting

acterial origin of icatio
expresSion ] an ardigen oém@(p‘gtyn Qypmtg‘rf:etlsn?%ché)h?e&lmr garp dbaﬁnoaﬁdc aagllcatlonsg the

antlbob;él&ﬁleyﬂl&w}ﬁ%eledmgt ambta@@m rebictBNuberousslgtells @ awilybldartdawgan be

bacteri o i.ng filamentous bact eri ophage and
generqlly oIS H‘Q%gegfglé Wl‘“&phte Bl The pl asmi, 1, alsg

geager al Mdm&&ﬁltea(rmuﬁuﬁeése&tcabsl g, er'ker R GP. "Xt 08i ‘084 ¢ Y. Tc,
g&ﬁt@g}(:g ment s,;,0f DNA .cloned into the vect or,
oG e Sendted e, B-45m i RERPULEIC PR g
recepttoh%%&ed\ﬁ%%r%re%eﬂﬁl@tt@ may indﬁtﬂy WintbB 1abdldd v ligmd reges statrbynd chelate or
other\ivlge;ﬂo%glg% 4) réqo,‘m%)?otp% %gtal%ifhele %eﬁ is regc%beev%th thelheﬁ%lﬁgggg C}Qfeme thiol of the

asm ng Ccir cle
antibddg pkihg@t iedniqtes degerrbect atCerres ﬁrt@golw bwwew@sxs Yplamesfl apye Coligen etal.

Ed. V&m sgle e@n{(i;rkpﬁff kg (lghﬁg@heﬁaﬁg‘i ligédde Shichlhgy cb‘ﬂ};ilgﬁfﬂld.ﬂal ion
mlneC|OU30r neC ar

nchdt 0 B PRGN SRR AT U OREARh SRRLhES Bhve

target€0 &ia cipkixation wiletheargibodydag wmgaitShé the grfveritipmPakt t‘l(ﬁ2 5) Nature

ypepti de gene as a gene fu3|on such
Bmtehh lggyt 3@%:%?&?@1 ogous polypeptide.is.dis h SUS
suMptabadelap cqniplexqs RuigRle praptiody labelsforiRasing exii %f? AP
53426006; US $40&155; B0 86757 ; TR 6480820k USIHA62125; WW%WBS&SS% US 5739294; US
5750%@;’@% %2%159 ‘tﬂlatov%crbét‘ alc(*ﬂg%bﬂ Rﬁémﬁ&%&h&@@é 1464 Qyﬁ tvt%E}EsJ &Yal (1984) Anal.

g o el " Q4% 3. Cancer1990
Bioclerb bi@ichré$iiMirzadgh ¢tial{ k&) Bigeogiyent thplgoi 5§§5 LMeanS Fﬂ@ ) J. Cancer1990,
Suppl. m@ituﬂsetzﬁd @hav@g@mmcroa]dgawtheﬁM6am Atkula ket {1695y Npcl.aved. Biol.
22: 382)93{}(§ hal 5853:?{\1&; : edeﬁtgl 2083, fK‘%ﬁ f:tldf(%g%)% Nidl @Rd. 39:2105-2110;

epea unrts o
Verelrohly 2005y Mmbwyd 4@5@ 1@?91; 9mawytlélr?8‘ai;}‘juda & g‘ﬁ?rﬁé?n%%g ctal
(199&) Rulher 120 sy 2INMbRNCEHIND 2005 §.hasl Mmea( 147)6p3- 1610 celbtat@ed1) Cancer
Res. G- 4&17%, é@@d\fﬁéchel]nglalo(h@gtygucl %uzﬁtch&atttgzé K%%%h&?ﬂ‘(ﬁ)@@) Bioconjugate

ca roa
Chert 160 1 1Mo @ R(C96] TNyl W - 8897 e ot ) b FIPAR) Clinical Cancer

Reselbtk @?45? 26, %gzmt@é? alft%é)lbi@aqaer ﬁtaﬁte&?% Ridwﬁfdn‘n&&ﬁlcil@w 365 )63 Nikula et al
rovi etectapl e I
assBabsveaneioy s ey -aha et bl LBk MddlaBin g aooo
Nuclthed. BR1. D0:65514; RdselB exabfigo9) Gimedr Biahegpy @R@fop@ﬂmg@\dt@g@éﬁg@ -20.
I nf( gn an %ﬁl UG %eﬁ Juapa%fra@é- éarth éHefaﬂeQ (eﬁgﬁbﬁ (l,hlelﬁt@s), fluorescein types

ractions or |ncrease aff inity i ndi ”ItAtP\/I dansyl:
including FIQ‘QnS @rbo}q{ﬂgg@e@m é]cgrs)oxgﬁlpgﬁsfelmga}nprﬁ}ype%mcaudmg RA; dansy
Llssa@rlnﬁac&iéﬂﬁﬁ %ﬁbérj&hrﬂﬁ,b]rekdstl{yd afit anglegs kheppelr Maafbiotesceyt labflycan be
conjltggtreéﬁ,é{)téb?%les usﬂ?g tF mlgye's digch 130Fin CgrrrenPPJa{%Eolth Y%Ib‘z@logy, supra, for

a cap ture nol et
xampied Fluateserlt mgam ﬂaqfrﬁSFWF lelyel reagqptp B@‘b‘iﬁ’/ﬂé?ﬁﬁ ngfé‘ﬁfet?f’ha?rﬁ@“y ayyilable

frorrt I%&e@ﬁ%uﬁ%ﬁ%e@%ugeﬁ& | @JRS IPRsde (Biﬁtecﬁiﬁfog)n el @ockford TL).
conventi ons used rein %Iener al. |

I
Ed. (c) ,\/bdagw_s CRAYE-S t@{e l%) g?.re avaflab or 9130 éllcY ( 4?751 § ”Ilflggnzyme

em Ca
genei\du&aaalvzédl alchenaabdttel@mmmwomww\smskate thmanéteurr@ﬁsure Smél’{éflo“s

tech{j%tﬁs @’%e?a ?Plesﬁu;eén%%}ﬁd}‘cﬁl&ié aQ&oxg%zg@@lh @ s@@fﬁﬁ@ﬂlﬂﬂﬁbat{ Be34gured

ati New tO rt o %/ or%ﬁemﬂ%mm ence of the
spectrenrpiomeidslle Atarpatively, G5 ER71mE 13y Alie te\flé‘ PR PReEy
subsBﬁé’ Fednhiguet Bk fnlakitifyiha dharfga indlublaeerod andesaibed above The chemllummescent
ol arized |ight [ e
s e SR el A oy e 06 APy Bl KB e can
used to denote the absol ute &onfiguration of t he
nol ecul e about its chiral center(s). The prefixes d
and lor (+) and (-) are enployed to designate the sign
of rotation of plane-polarized |light by the conpound,
vv|th ( ) or 1 rreanl ng that the conpound |s
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salicylate, acid citrate, tartrate, ol eate, tannate,
pant ot henate, bitartrate, ascorbate, succinate,
woradoems4ss gent i si nate, fumarate, gluconate, PCT/US2005/034353
gl ucuronate, saccharate, formate, benzoate, gl ut amate
net hanesul f onat e, et hanesul fonate, benzenesulfonatsg, les of
meas“pidt('éﬂngéﬁl@g]lJPIf“a?fﬁetteé’ forgwp&éﬂﬁla?a&s Er}ergé to a fluorescent accep or. Examples o

enzyn{an& label'EEltcl'il)th RERrads Ge. g, (1R eftyyichiferssg -aBt bactaplh]m«hfgateey§ 4B3456% luciferin,
2,3 d1€)ﬁl§(1pl%£a zme (%nlesc ‘rr:lnalla de%?&ggga%p lur%as§ %lertoxﬁﬁé/ subma\é(ﬁl)ry@adtsmﬁeromdase

usTon anot T ecul e such as an acetate | on,
(HRPR algaliocphagphsase O*P)&gabttbﬁeiasecﬁuﬂqef@ﬂqs% WsorTHe segurie@ritse (¢-8-

glucomldgg gQEWosQS)Q(ﬁEH £0d QucdsO1QbigAbE dé’ﬁ?dlr@ée)(asé)hﬁfero&tcﬁb(bxhda%eSuch as
charge on the parent co

urlcasE) hrgrx%@éelﬁxldesg a§t°l§&(ﬁ‘§1b3€ dnafr Oéifliflse%gtlﬁﬁﬁkeefeﬁlqélés f%r conjugating
enzyn&@&; abtiadigetk d@toaibadiinOBilkvas raldd ey @/Ietﬂontsfplah@h@wmmélinzyme-

Antlbgzﬁ' éorryaoa?es QI;] @!elgrflgnz%e tung %a)pai'fl 'Meﬁzf)dst rh@nzym (ed . Langone & H. Van

Teutl ca acce e salt can have nmultiple
Vuna’@@uf?fﬂaéﬁrmlq Rsers, N"*F‘léfr‘i’@?a73 T8ffar maceuti cal |y acceptabl e

s akfampRilofRAY Bec-Aber@icoMfifot hafge tr ataops: and/ or one or
ol e co nt erdlsg eroxE) asaér(ggﬁewgtﬁ'n Ihgcﬁ(lééey ?e%ﬁﬁ@taép%ugsﬁgl%%ﬁ the

re ers an a§SOCI at nore sol vent
hydroge pemesuldes oxadizks afyeARCIsoEegrpithophepylens gpda (D) a3 01 m

tetraﬂ}?fb%{aﬁyLj’(ﬁ@h1bﬁ{de§1mg9t abl e solvates include, but are
not_ limtgt

0
Ve, Bk i e At PR Sk B e R AR and
Theiif ol B{IDAgaBagtoﬁcblEH(ﬁ-\D @ca:l)l wihs caromogssie sibbiatedd o panittpphravids-D-

ndj cat ed L0t BME1185D.D scapt oet hanol ,
galac@ggase) or g/'h\?ro(g?mqbsuﬁoxy!é e nytr [}’gyl BSD a%l:c%g@aré:

| i
( 2 Namgrows othen eneyimd Subsieatit caﬁblp%lo%@@]redyallaldgﬁ tlroge s&lgfdalb Fhe ALy eFor a general

rewegQCeﬂlJ§4237§r4dlam ohegy| carbodiimde, DCM i s
I chl oro

di étlmll may b }ng'éeip%yo%?vrx% {eg Wdt’btgé&.nea Qgﬁ?e’red%pd}} For example, the antibody
can bel c@jugyttdontidbpitio pnyl agyyque@lgqeé)roa@paﬁg)rieg of labels mentioned above can be

conj%kédaﬂ&raolgﬁﬁlo@gttg&h%{ qu)fdélvéﬁae Bidith Erﬁdd s§lect1ve1y to streptavidin and thus, the

labeljcan by ;cc::»f;zi%p A o\glﬁ@{]%# | g'yrrl]n %‘M‘ggre% m&nner g terna%vely oCalcng/b m%
conjuhtive bhyd laird witpye pothipepsde VBT, ihs pelyieptide N@gptyiju@peﬁgttlpﬁ,*mall hapten

(e.g. %Eg,\&\rl) £88n é] e;l)% & ﬂffggxtt Efﬂ% YELRAM N tionfMBoveSs conjugated with an anti-hapten

ormam_de, DNVBO i s di et hyl sul
polypegtidg d?fébtﬁém 4 disgiRanfieody)) ‘{P“Ef“daf%‘f“ AR ﬁﬁ)fabdlfs‘ﬁ%%e pglypeptide
variaftcan be(ibﬁlévb@@le&(aﬂsoﬁl,ld (108@ nYBMcOnjmated)?qhn@Te@Achgmc Press, San Dlego)

S: N Oltl)%n t { 'a?gﬂt %%%‘ﬂ?és%@ﬁ%nh&l r@a‘;"bg em%l_d i'n%ny known assay method, such

as EMSQG‘)@PGIQEYerH‘ﬁP%@E) Idgmqn)i indirect ﬁﬂﬂ“ﬂ%‘i‘rab%ﬁx qn%wnoprecxpltatlon assays
(Zohh m@m G13h o Qi FEEHRA M2 EtTaMN uds, pR 1 4TENSH.CRCey; Iincl)., 2-

Q%%Fegt&g q%ﬁ maﬁséd&% f N§oc Iﬁzmﬁl \gsgélfzglg Q&dﬁ% rz}rlg%a%?gs a bmdmé or recognition

evenf I'Jmmabqﬂyd mbddgxyf@]gpgygﬁyp §an dgtpcy cqll§uréqc?@feﬁ@rs ppothgr xixsg for detectably
1abe1@'d Ql?tl}b@(ﬁér’a‘ bsear}géa{oﬁ bR -babed _‘xﬂu}mnoclapture comprlsmg conjugating a bead with a

ﬂuorp§enilah63}1é%, %&@%g‘e ﬂ%i%t%ﬁ%lgggﬁﬁug)ms%’%)é%gia 19112)9 Qiﬁ(? rﬁ?oqgh hd Imtlar binding
detedtiofijiétiodologieeitimgiscapirys plishen neg)nqmg@(lsgﬁ)(,qffpfé to npogyrei agd detect antibody-
a““%%?‘}%&gﬁﬁ“ybm ( CHSCI\I) is acetonitrile, MeOH is

Mr is 4-anisyldi phenyl neth
4- r@@ﬁm)}qbplp @u)glp 3, ﬂﬁgpsccfné yﬂ @d clfmjlur{u%sc%bq,yéséﬁw Ft ﬁﬂe(lggl-j’ Aéynthesm
of Fuhn‘e‘ndaammde mafdnamwlcouﬂﬁﬁomemm asipheiteAdilsf f.€iherg Soc., Perkin-

Tranﬁﬂ 511 10%% r%)rov db a d ecta 1§ 51%\%' AF %rb ¥<J,n=rgl?y a%l)é&ﬁ’é for lgaglhhgc‘antlbodles

pref@abipenvithi thei fdlbma}gmwtrtlesriﬁélell@ellfd p‘H’é?fV IShaunrPF‘H%Pe a prrpighysignal with low
bacl%fogmo ﬁlﬁtasmgﬁl EJa%tieéjéf RRibREQS R Bdnbifﬂelﬁ?éﬁétéddﬁ)ﬁdﬂpd’emﬁrpd ] egll-based
i's size-exclusion chromat ography, Su is

succinimde, TFA is trifiuorsiacetic acid, TLCis thin

| ayer chromat ography, W is ultraviolet, and val is

val i ne. CYSTEI NE ENG NEERED ANTI BODI ES The conpounds

of the invention include cysteine engineered

antl bod| es vvhere one or nore am no aC| ds of a

e .
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which are reactive with electrophilic functionality.
These net hods further enabl e anti body conjugate
w@eovposHass such as anti body-drug conjugate (ADR)T/US2005/034353
conmpounds with drug nol ecul es at designated designed
selective sites. Reactive crste

ues. O
assaysaﬁldl(‘ﬁélwabélﬁfflF%{E’%dyéf‘?”&/{?egboé% able so.t a1t uorescent g]na magbe dobserved

conj uga
monitred &t );bc(trhd‘d@ﬂtgdiht sigtifiaphateldethingeFa pmugptlgru @rhola@g cel] surface binding of

labellmntfqﬁ)@ ?ﬁnerg rarP?LrQ:@i?&r‘fX%es es;lggb?allp He! 0P hie& pfe?e%%ty' (¥ib aYe good

uncti ona Cys residu
waternelftalimodehiayP effrsiive sominsele eongBRIoR rrﬂéee%rm&er%%mﬂ?r W PN

livingRENM s@ish‘l@tr to &EFLH Ghe &ISﬂnﬁl rfrdtHbGltclpﬂfdalsds biithd dallseor pauet peanmajureseit dpath.
gﬁPﬁegt an?rg%catlorg%f cel‘ Lay ﬁuop cerltcee Snlte% ?Sémaoern &Qﬁro%#fﬁ%@c%&r labelled

peci Unct i onal %Prn I od oaceTk/MO0
mmmaadcmamemﬁbdeng@ageﬂt@wﬁay%meaewbmﬂwﬁma hE SyFUHY

HTS g’ﬂ&m hA&h&rBl&lﬁténﬁ Fohr @ 1pﬂﬂa@£ut(fnﬁ&§ tnixamnd t‘eladTBGn radhﬁhctwe assays

with 1;? é_%lllf; F)rsbgf,d(s ﬁ%ﬁrrﬁatgngag C%gﬁ%gétg(alé Fﬁ agg%ag %ase z\tlssea&sL i gh Lroxgg'hiout screening
using@I0@bi@@y ieickoamtmelerdy edindbgyt. h@99)n\péﬁtomgl|qcupf &r@pra@fl §/93 -204). Uses of
labellfaeanﬁtgogreg 08 ARkl a8 Qurgter}gée&gr R Rdyk, thnrﬁlfnoJaBt@ﬂe BssWs |tﬂorescence

rent anti body counterparts ? ej N q
hnke(é]ﬁgtuﬁ@@rp@aasgﬁf Fb@é\l) égSPﬁF éleae/égﬁ é’%ﬂerég o(Eas%fen?OcioH%o s both cytoplasmlc an
nuclefe@dn® ra@bdlatedsfm Chd maiaked Ypoplos iamivd'gapB) Py dlatl.ayved. §@riESA 95:618-23;

Us 6%@?47&1 a%ol‘pt_osm éf eren%(eg nR'ngvd ;}séa a@ﬁt%sci)sc 'Fﬁ»‘iﬁ:ﬁmﬂ%& Qe@e@@on(oIAA)

receptor protelns and ot her cell sdrf%ggj
phospheridelewrine expregsioa 98 pREPTBIRORTRES GsHoEiaE RuoreseeingibaiiediAngin V" (
Innmm‘)pﬂ/[@ﬂnﬂﬁ 184C§l5|1) bl E}th&@dtty ksegbl | RilicBdmtrk atdr@omme gddyltechnology can be

used {%‘ $eﬂt1 (]ﬁr&%}t) ér%gqu r%gulfatlon Ig)yr y molecxcl:lg 8‘131 18 étjgaédetg HIL) Sl sﬁ%a%pfékv%zggn A

own ‘or su to contrib
homdeeraats pmi}mlltﬁ@ex@d))nnmpogggbefoﬂeg}té gtrgh@ﬁ gcregping using ﬂuorometrlc microvolume

assa}qéctnto?t{g?nhb@) AQa@ BlJ)CMémh@kMBfSE cyt oki nes, nol ecul es
i nvol ved i n cel cl.e

R S e i e ‘tgr‘*’;ﬁ;‘*&ga“d probes
by the vioys hetodumdrcisigspetiiedcy a@damlqcplbrum@ntgdwéitat GMMIRE (pagnetic
resontar?cL n%gﬁg)o&§ﬂﬁ$dc% (cdﬁtb@teltliémﬁmﬁﬁﬁﬂcdu@tSQEb'ﬁ@ingl' ﬁl{d)tdﬂ’atyhsh@l computed

ter differentiation t ei.n) v
tomog&a}ptght(ty)d)@ﬂ" (]eoam%eneﬁloatowgrf%lﬁq@eléﬁéi (%&)4} 800 a]n%apeb& 1@ 41 49; (v)
biolui#R&blce (af ﬂlbresrdnoaganmay) esamdrdmperosaitigapkyibad magfs ptmeiure in

whicf artt)lgo ef %)thé/d%u acq{\]lg dnGAt& IR radrﬁﬁlsterm h£Anindl BEuRbd\Rfient and a

sal cat eg conmpr
picturt S0 PRy R 1 Behie b 9BV b9 REPEL, dpaiediorapprg oy b

obj ec(tMélf Jﬂea”srﬁ&ﬂﬁ@ tvaluted 43 @n mditateg @fmooial bm‘ibgcraelgbc)essesTppglo%rc@rppesses or

ant may. @l 1 0 e 0 are
phaIP?%i%%lFﬂJ 0 %.)to ?heﬁla E%E@QA nggnl\/l&g&k Igg gé’ f%&kﬁﬁ%%g Type O
natutaUiiginyhiDskess of i gmpyzp%c%relaqq Mﬂlgﬂly with hra)wlq ﬁww%ce& e.g MRI
asse&J@r@%s%uwbﬂamm-ﬁkdﬂ{afo)d)artﬁl&sﬂﬁ@@hhdﬁl&sd; chpurd b EfeecDf ef

e A b S EGROE AL Sl iy e
with2[Gdcabavtcoing dlyeed] mgkacfgectipiye gprqngteeqnﬁpom@y)gxpré fdﬁéhange in, or 51gna1 from,
the b?&gflcgl%?gdﬁgfa%ﬂ&éap&qéfﬁﬁ Qfiadtérand tﬁye@ddtrésﬁﬂhseﬁﬁlyh R Eneasured bone erosion in

speci fi cal and fflClentI
rheutnhtpré prtrgréta%}t q:x, éma%%d)éqﬂar er-rf-ﬂlgs c(aﬁ Pr8%/1de cog name‘Pl%n eraj eutlc
1nforbrﬁt1(ﬂ1 aBadk: i) Expressidn @hatargbtiprokedy; (i) Badjervf 2 tharap_,ealp:[ tp the target ;éoteln ie.
selectwl ay Qr{dt( 1) clea%gc%l and RRIF hau‘n@cogmeti%l aRh, OAvaft;ngaerf B vivo imaging biomarkers

etection % uor o E ment,
relatrve ag@ﬁxa;ed bipmatstrs idelpieiaroa- lﬂvﬁ%‘fﬁ Fﬂtwaﬂt‘aaﬁﬁat"éa‘g@ POPESES
repc&ﬁp %@EJSMSmexﬂQEYIﬁMWﬁmQ,pOMI‘S agd @sealially ornsfarable effects from preclinical

(sm;illl,afug} ) fOé:EElﬁl grtn?% gtﬁ ?Igor 50 91 ﬁ%t%%}g?gfm upplants or mlmmlzes the

numanoeanembbmcryneetnbuchwem Stud@éactl on of a Thi oFab WI t h a
bi otin-1inker reagent provides a biotinylated Thi oFab
by which the presence and resictivity of the engi neered
cysteine residue may be detected and neasured.
Reaction of a ThioFab with a multifunctional |inker
reagent provides a ThioFab with a functionalized
i nker mhrch nay be further reacted mnth a drug nnlety

T ~—~ a4 " o —— " g
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Her manson, G in Bioconjugate Techni ques (1996)

Academ ¢ Press, San Diego, pp. 40-55, 643-671). The
w@200b02188ay be a cytotoxic agent (e.g. a toxi PCHUSIN0HE34353
doxorubi cin or pertussis toxin), a fluorophore such as
a fluorescent dye |ike fluorescein 9rrhpdaglBe, 3s 64, 68

c hRddimnichidy impgrstiabel nclide pdiengslides seah 2 AHi Gt h&r dpedti e % ©a
Y ﬁ'gt 8'III IEBPG?ZQ]E l12d1y|3110133>&0n? Rleptplt(%)yhméla@ﬁel ra(fi)({nugﬁ$ 1@\&51'1(9%% be
8r eal ance- m)dllfyl ng agent such as various
complesddvEth 8 clofatidinke ity k@AYl Lyl reagentysoqhtes BETApraleintiferfrs

malel&%oﬁlaftﬂl} (EogenQ}Q W@Eﬁn ibe PrepaFd 81 Efea&itt &ARWIbealyE DOTA with 4-
e Ssites identi

maleigidhrary! GHED By B PR T R 7 i paoeedure o
Ach@ﬂhy émr(lzd)(m) Prét. KRB Acdn®i. &ISA 9U@) TR0 R 1897). @@Tamaleb@dg/rquqpt@hact with
the frefﬁ:ésteme amfng gcslc?s o¥ @1? Oﬁ%{ng %‘%m@ér«%d aﬁtpo%&Fs%ﬁd %Evu@:rlltlﬁepa@gﬂn%&xmg ligand on

es shou ég icable to oth A
the amgihedy lepdhisetal (\APY Binger e R~ 8@6 elﬁltng quprdettelyp%Tea&Tétg?uglhas DOTA-
NHS @14, *mmaﬁzq@@lo&fdecﬁw 1, I(Ete@aﬁctetlmmyno‘ﬁﬁ (Nigkitok @8qcinduridh ester) are
comnilem?g? gvtﬁlla glslfrlcﬁoecgrcv 15?, IBglLa[s ecep or gaxe 1 1?\%}3&' \ﬂgl @Eoﬁ@c@iﬁé 15&§ed
antib&jes tadipneidengikaef Ie@wamcrlkﬁ@m le@eﬁmlp'ewd ﬁW“‘B‘é’“ G&@P&E‘FSS‘Y‘%

accml:unﬁloﬁ Sfea\ﬁ‘ttb%&tm QT‘HOIQ@RE @Albér{k@ 11114@98) Bote. REE CR@A. LEit. 831209ci210). The
, ant I bodi es a ai nStgxﬁag k Surl S%CG L&Cr§§)§ ors and
ConJ%ﬁ?Pd?d’%Qgﬂ%‘inﬁiré‘aa ‘é’ﬁF‘?Ca‘ TRE Y BTN HATT Bodi es may
be pejfiedat@Binpakids anwElbodive sSe¢ Hmebn], 2Qat delecir Brokps digdbeok of
Fluor, %%2 ro aﬁcy ¥dsedPln (91§sz19§ wleallzlr PRBLI Ip@qﬂmﬂE}u Q99Q Qﬂbdd@@éa@@hem

unor - assocl at ed anti gens are 2 g 2‘ 9 Nleans
32 %@anegww@b%ﬂd@acwwg@ RGP R g SRTT DO e
a 99@)3%1(53@1]1@&5 bm}s 1:2fGladendt alr(rea )i Chamivdd Mollifiawien af@ldteile epbaratpmy
Techizzgues i Bt oc?emtst aé}%ﬁ%&célmt Igolgéy%f; %V%rkec‘tﬁd‘ i3 (Wdrly @dsc)@lnlneﬁl:ﬁ Elsevier

I agnosli era , researcners

PubiHanes D otk nftpidnR 15 w%Noaﬁs?r%b%ﬁ &’lﬁ?‘C%Ff?é?’Wf%’g” roten
Mod# LHABH, Vs Safd miced Pﬁe@i Wpe FhikgEsidérbras. (8986) ‘Spheticdl Modifidagion of
Protetug;’p é%é 2z %[ftpods m otem CI (imz ? cﬁ Tgcﬂgchgcfim a@terﬁ%f}wt& lﬁeﬁﬁl and New York;

conpar e to on one or nor
and ngrmﬂ91)r@nnze:tawféro@ws€oaeg4newd Crtst-Bifing SeRhPress, Boca Raton, Fla.; De

Leort Wéue@é 31(2@00&):@1%}@&1 y ﬂ@mmde? BWes fE (200 BBk ckguphte Yhem. 12:320-324;
essed on

B ey P et g St
Theeptdesnbd frpteiat latghedofith Swchoittiase flugesesaicprgfte gng@pycher in sufficient

proxﬁxjg{ymﬂfé%o ?ggrclésg:ggbl r]?slgtag&l%ﬂérg}df‘aﬁsef{} @?Eﬁ‘ 2: \eflﬁﬁorfet §8up§ ﬁte tyPRally fluorescent

dres o e B 5SROI BAGRE B G Esfr gunsr s

w1thTh%Appr6p€1|atbl Bekes kHift foa¢nassivo tat thaximat eighthess. FTMsc(ept)dyc{sg@)ude molecules with

extended argrgatlp 87 QW as 05 SQQ{‘%@ %o@zﬂﬁfa anld MR 6RLIVEN Theh@tdsde) réporter may
?dﬁ se antl gens, al | whi ch are_known in. t

be pifialy 6ch BRI %m&?h?dnfm tlafdlégwlf?éﬁ%‘%ty ingp LA REP: E;‘?I’H&F}%a’vage of the
peptﬁe B}bé\j'éifuda& @B}S&ba@@ a Btdthel cand influbrmenye maftememoed njght, C. (1995)
FluPr&';éeﬁr{c g "[Lroteo {: c @n%%r?es’a%thgﬁis% ﬁﬂzﬁn(ﬁ@ggu@a&%lc Press, 248:18-34).

tion donve National Center for
Bi cfthe blherhlgcl @glgpdieﬁﬁfé]pwpt@ﬁ me:N(lBIbf usef @i éﬁﬁextyd&lpacagmgent In this

procks, Qﬂe%b@lleﬁ SEHIENG EisnfoBilif 8 SPOLA ﬁl@setsﬁbh-EA@phéde): rei3 Oy fil@r g@per, using

meth%\és?belll ka%vgldllé %ggé g[lhgﬁwogéﬁedaafl S PG gata &d vgn f%ﬂ‘gé containing the antigen
to bé pu€ifiedclend ﬂielleafanﬂmwm igwaskeg ueth e Sllt?/‘&‘? SIOHﬁtt daigyily rq“@bﬂf sybstpptially all the

mategglsf?‘ e 'mBQ é }t>t tl%%l?ﬁge@tka @ Eurl?gf/ whiSP¥boud@éothe HHobilRkd &)@%ptlde

v T G AP PRRDO RCR GRS Do o 5t i
releSbHS infidnifdlnlthe polypepBdeveridat. ol ogi cal properties or
characteristics as a TAA having a sequence found in
the cited references. For exanple, a TAA having a
vari ant sequence generally is2able to bind
specifically to an antibody that binds specifically to
the TAAwith the correspondi ng sequence listed. The
sequences and di sclosure in the reference specifically
recited hereln are expressly |ncorporated by

Y R AN Arvesso~rsl AT Fr=r<~ AR PFri 7~rn e~ 7 AN\
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(2) EI 6 (LATI , SLC7A5, Cenbank accession no.

NM 003486) Bi ochem Bi ophys. Res. Conmun. 255 (2),
wQ3BeA888% 1999), Nature 395 (6699):288-291 (1908)/S2005/034353

Gaugi tsch, H W, et al (1992) J. Biol. Chem 267

16):1 1267-1 1273 48
( @H‘@B@%‘WQ ty@’g&]ﬁﬁ%ﬂr éeacitw unc\wg %&%@ nrp:zcg{lx) c%rbctli ﬁuth a cysteine
thiol oV (BQO3OhGHEEd atbadyno him htNBRDOLAEERY, ()5l prphier 1agent to form a
linker- Yz% in e%r%eéj%?e ?__;((% @llthrg l%nger axE i%g@y t&t%?m él‘lg %ellemg& 88443 functionality

@? WO2003003906 g al m &QS N.
of labdliamg €293 )nclum@lglm 71'@]8)a<:(a gid?ﬁc%tgmdepaﬁén

hydro%@ggggd@)z %&hl()@la@te[@uﬁonyﬂﬂhgﬂdel 38-ditR6rpriadiiGR @6@22@4@@}( gsfegy and
phospléo&nﬂqltg ag g?ulgl? %tpler ? ‘gtxopa'fi1 gr?up(s can aF ‘gggusg'ds O) NP_003477

catronic am no acid
t rmﬁmﬂarﬁmactlyeﬁuryy@ta@?up 19{%%@@(}’8\9%}%}“3)& Riter ) pia egrboxyl group

SRRLANSHT 08 Siohieharesneesi dM MAAB1SR:; of NPEXBAAY be3;
s“"““El%lsgzs N 08 S

oA ) Pt e S.‘X [ DR AR; ucleophilic
preforgig: {splatPy- Aiifisch Ar s ﬁhaBaF‘e‘blsegé’f at'e =it ngsﬁg{fﬁgﬁ toophil
group NMnQnﬂlﬁéM AypiCtinciercarRes] fodn of the 14yl is a@@@@d BEBG I HEyme
comblflﬁlg &‘ta cgéo 51% e?eta%_eﬂl %11%%? he)Pﬁch(Boanﬁiel dusdﬁﬁ)@ﬂcarb%&hmlde or a uronium

W02004
reage\RZD HAIFN( gSueqn}anyl}_s\LN %ﬂg%ﬁy?ﬁﬂtr@{% raélua_rgljorate ﬁh“@l (O-
benzoWREN 040 DGR RON{ e aniethy 12rpniu\ORGDBEpRBBkte), G BATH O+ sazabenzotriazol-1-

DN SO FI RGP {ngmm%ﬂeo%%agﬁ oaq§&§§&3gc}(amgm§b@mme

(HOB®18d Hilgymxmmm@%he( tlg gl Bm sirg%?aseéiléeﬂ%ﬂe%and the
ant1bc5§ mayp@é]:@uplea 3y an;?ﬁzﬁdEﬁ‘l’aﬁorQof thEIl@el ZAD reaciNif 3B @b 8dtibsdyxo form the label-

ansnmenpr ane epitheli al a ud2h B H.benzotriazo-1-
a““‘“é?/ CUHEH RSP ﬁﬁe@egmﬁf‘k/ﬁ%’éﬁ ﬁﬁ%ﬁ%ggmﬁg T%?ABS% 9411,{41’9 jorieze-]
yl)-1-( A.p- teﬁﬁﬁi@ﬁyh(r@mg@xaﬂmesph@nﬁHKN%yegls’rtmmﬁtgyluromum2'ﬂuoro
hexaﬂ%gl%g%%ﬁgé)sé»s BOBI(Rhzotrfebtid N -y1 24 Pirls 2P olidiAS Frbsphdidubbhex &FObphosphate,

oo RS et L0250 B S

(diisopiSRAARDbEAE ) MIBTaiRoheityly-2-s@fopg s 3-pisp-&iid Adddazole, and aryl sulfonyl
hahdgﬁgé%%@iyﬁbe%&%&@cr@mdﬂ%61486 1 (5) MPF (MPF, MBLN,
aryocyt e % factor, nesothelin,

Yamaguchl , N, et al
Bl Gﬂle ab&leigacriz6 Thi(2p proﬁeﬁ)ﬁes 868 estabBDA in thopryeence]ghpliage hagases fusion of

the F% 10 %16 Hgée coat@?ogelr( c%gl)'l géterﬂlglﬁl]altgr C}?@@l z(cgegsclaogl)ty orPEaQt@v-lty Nettelefore, the

9
Thiokgh egnsm@tF (Fefe 3tpyed M@@&Xm@w‘?&tﬁw%@)f Ul‘al\ﬂb%aéa‘isé pggier (Chang etal
( 198%) et 9311841) 96) z(n\i@ @ﬁlaﬂa@ 2385si¢nGlhaainduct8hy Ravges £2 877i-218g) the phosphate-

free I\t{%lab%%%l S vép ur1 2£8E%Q?%%%%é{%g?% coMQg %%Zal)%&gon reducing and

non-1Ghows SPePaEE gﬁ}se §T hespATAY SO g_lWPssesmnerG eﬁsfglf erfhlow {?@gg(éﬂo;elf reactive
thiol %1@)1 M@f&&a&éﬂ&&m@ By foNRF4 fubamoRk 12 4AR errs tculirdisdifidertiogds. ThioFabs

phat e npers ™
LVISG Y V éggcg ﬁx{lérpb%gzgﬁﬁwée{e ex;%r%sgeﬁg”??n% féer% bé%%&ﬁl CE)EEPHAROSE
colurﬁlcﬂlﬁ&&tognaphy(gsee m@@mg fogdetagtfr)oPurlﬁmwme analyzed on SDS-PAGE
gel 1rE I%é%rél% Rﬁ&%ﬁf?gﬁ %on(-lg&glgé (w1tq;x:§lﬁ O L ondond the? Bduch§4gents such as BME

h
N T
PAGE@QI%QA}%@%a(tEa(Iaml(@O%lﬁracth@@’@Qﬂa(b 218 e (@lonera 0@, whitegd d type

EPS 6 ; 7-19); Vm00157188
]ZE%Q)VS 18 65‘8“15@ gthg %&'ﬂm clfo 403 842 a @e : \%; .
WOZDRFFEAT21CY @ﬂa@lwwu‘%%@sf@@ ncy e,d@tgg IR preps Al
maleihidd BO0AR4E at r%@ﬁ&%ﬁﬁe ahd tHIMoO B2 £dbs (Wéte |Bdadmnt b Superdex-200™ gel
ko3 m oligomeric Fab and also
fil trag "Ji%xllf P 1cﬁ|108 étep was use%ug 91 r?gparatcl' oo gmeri%%% lig Fab and al

en t hronbospondi n
fronfe@@mtee bl(mrylpdelmldafvdfrcefp@wﬁl: fgy). transmenbrane domai n
(TM and short cytoplasm c domain, (semaphorin) 5B,
Genbank accessi on no. AB0408¥8) Nagase T., et al
(2000) DNA Res. 7 (2): 143-150); WOR004000997 (C aim
1); W0O2003003984 (Caim1l); WXR00206339 (daim1l; Page
50); W0200188133 (C aim1; Page 41-43, 48-58);
V\02003054152 (CI aim 20) V02003101400 (d ai m 11)

N A AN NN
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(8) PSCA hlg (2700050C12Ri k, C5300080 16Ri k, RI KEN

cDNA 2700050C12, RIKEN cDNA 2700050C12 gene, Genbank
wW@ewensi4eh no. AY358628); Ross et al (2002) CaPcCEHUSHREI034353

62: 2546- 2553; US2003129192 (C ai m 2) UsS2004044180

Clai m 12); US2004044179 (dl ai 3096961
E @ca:*eﬁ] sllol%s val@gzﬁeeétégg%@le%( cé)’{ glﬂ%qb éa ts ]%ﬁng 6%3%%“1‘%6 context.

The pregnﬁlmoﬂ-t%)laoe 6S30) Q3B EHIBan( Exdrypibes- 5) 21 CEPGYTo 48 Cf, Gegicxpressed

0920 e 05 Wil { RN FEHEr exGhs BFioi
and pu.rl1 %@g prﬂﬁ\ég ﬁse%ead%‘%gé%mgb éTBR Endot hel | n. ° nl .
maleintijq Stripavisirepd BER? wﬂsaﬁkb@w@%% FetgeredAP R SS non-Piotnylate
wild t Kanmit 8o ed.€fhe @)ltean)f‘E(bhﬁEHnJ uRitiophintSactibregith sCepmavidin) anll Aigir binding

4-39, 19
ab111ty(t§bﬁﬁ%werﬁn?gnto%@y§%%\ z‘milg %Y aljiaﬁ‘hrBlEa% Q\J:fe ted §{ ﬁ? 'Q,}’dszo,l 59 S.

J.Bi&thyla@BAB1C 36igFab 1QGiRd cqﬁqppaqablHHERiél?mdéﬂg tg]thath mld tyM@é}RSFabVS

(Fi gurg 98 1%4%@ F§04az9 Al 2]1 89[%1013 LiGeaBy gel Hﬁlﬁﬁglc&ax\‘lﬂc%matogiaphy The
a | em Bio

two sagipleh p5¢if BgWoN—I]%& ancésllre%ﬁwdjn bmdglig Y ELIéé%émg gzétgntl i:)'db I—%Rc‘igajs secondary
antibodyd th38¥ype 199B0x Hae Mabkab (dBited bet) hale signilaréndai VERE. but only
ThloFibzrg{am%%?r%av%%’ bérglng S61’11y ;'ga%lggrou;l;éfétfe?’ Wi ThterMtion ®ith s@kpte@ﬁlﬁﬁvas observed

t rausber
with m@g]gtmyg@g w11@1ty@ lp{4D§gbv8 i}égg@% 1@9@@60?%6243%3&3 g/l‘sal%of'elotmylated—
ThioF8 (A3b 1G] restied -2 nEId)d@ﬁK win0lg204btakdns cBPare@d 1631 g@e Y FAbv8

e e ¢ ondI9 4 single
(4773%$tﬂ1é9 %has% s%altoPs du%er%ﬁ%b @9{% d&Z%olnéltle@% %ﬂéﬁé% As9c gl
b1otm2®(l):2fmd¢-@mggqt@ tqRhe\f’ }\NFab Massgpec Eppein ssquer}qulﬁ,] Cé e'l]landegx mass spec

analy;sg Q38 Rurthe @ Firmdduifaf @ORBILgRI biotifameled@le vab at@@Inbwly Bngineered Cys

7-1266, 1%84 Attie T., et al, Hum Ml. Genet. 4,
reSld‘?&@’?leﬁil%‘Qmpi 5: AUI‘ICChIO A et al Hum I\/bl GPgErlle}]jE

THI 5357 1996 Hofstra RMW et I Nat Genet

1 4§;§1§;rot%§ggilng§vﬂ§%§§ %Qectlvg l1116%15 o%?row%t I p Genﬂgo_)l(gl %%?’Opertles of
short 224 TioleRilgd gatibriin ¥ the n@bt abind{nPFOEY inkalpyma. @W@talbug}mflndmg peptides
(ABP}%r(l age(r) gfe p%%aq V%g %é oil-ﬁse(i Qt@!: E@rr;]ajn prMQ%Qﬂégﬁsgauon of tissue uptake,

0000 (d 15 3087.
penet(a@)ra prﬁ}] dg_f§usmnv@1% B]@iirea&ch/na(nm: Igfa?hle%s can&%ﬁﬁg%%gﬁ %Clz%jelectlon of the
appropiate SR HEDding bdpddels}queddORBOBAADEASZ).( fpegiesf albumin binding

peptlxg/se 1d%1%%1 %@yll%g%e% E]Sé%reenﬁ%gﬁengngléi)rﬁ éﬁ%@%%gg%dﬁl%akmeneral

Strate\g@E())Ong;@Tl"(e Epaspappkinctip Y &r %cherwéb%‘ggﬁgg% WO 01/45746).
Com %Btﬁ%ve(n&ngnoﬁme Akﬁ&aﬁeaéaaughawa(lmelnm et @POOR)LF Bidf Chem.

o SR SISl A5l LB ENLAbon 90 ot s s s
(iii) WORDBSHOA27Es (203a55R DNOSNERS 409 35 20X HF TR, iy
efer 02003042661 (Gl aim 12); WOR003083074 (C a. m 14; Page

61); WXR0030186 C a 030 : e C-
Fi @Hglg'bm 1M6§éé’géiye(e§?gn ered }{% a8§§§%§ Per e%]kem d%’to the C
termin @0 BdblDie o4 8k in NlPst@@@@@e@mZatlomm?l@B) [Tt yas g}logﬁl thghpggwlon of

these(ﬁl_ﬁ\]li(!\ﬂag3 \91%1 lbulnP%réased B%er byMin,ZS %Tﬁﬁﬁgblts%d\ﬂpe The above
at e cancer associ at ed ‘i ]}%pﬁﬁlg e CS% r 1te- pecific

descléi@é Festine e f‘iﬂdﬁiséi‘“ﬁheief"r%?%mf e ept ang H al

conj@at‘idng@tﬂ cfbtofit @6ds adllewed, by $i wvotanianlsnaiad Feene 9phqy\§1ag{aghlcal albumin

b1nd§§8%pg(ien?‘f5) lﬁg%@%&%@qﬁgglggg orﬂﬁ’l ﬁggg(s)S%g(s))G Lab. Invest.

USZDER06 8bImig tihditerpertide fopgnoey inclygeptyp a3 %‘te(iér thy Fppinozcid

sequExQQSQ1séé1n%§b’IDmOp§t72962 (Gaiml; Fig 4
003104270 (O a %%LW 003104270 (CI a| Q}@NOI

US%ZBW%@@RI(”@D%‘BW 003042661 (C ai'm

US280886068 bRwE@vabrr 12; Fig 10); WOR0022682%Q I@I‘g??n

23; Fig 2); WO200216429 (CI aim12; Fig 10);

Cross-references: (2265548854 AANO4080. 1; AF455138_1

(12) TrpM4 (BR22450, FLJ20041 , TRPWMA, TRPMAB,

transi ent receptor potential cation channel, subfamly

M nenber 4, Genbank accession no. NM O 17636) Xu,

X. Z., et al Proc. Natl Acad Sci . USA 98 (19):

A NSO\ A PN IN™ NN/ A N

o A NN L NN\ NN NN PN N\
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Cross-references: M M 606936; NP_060106.2; NM 017636_|
(13) CRIPTO (CR, CR, CRGF, CRIPTO TDGHI,
W@ 200adass ci nona-derived growth factor, GenbankCT/US2005/034353
accessi on no. NP 003203 or NM 003212) O’ ccodi coI a, A,
et al EMBO J. é}% 1987-1991 (1989), SiE BB
GORETEDGPREICLEERDRS 65 (1001)); US200322441 %G8 1) ;
WGRRe3083addcifExmnpl e 1) ; WO2003034984 ( Cl SHMDPIO:4
V%OQP%Q (Caim?2; Page 52-53); WOR0030g#43DNd:& ai m
Ei W200216413 (Cl aim 1; Page 94-95, 105);
W0200222808 (Claim2; Fig 1); US5854399 lgEéanrpl.e 26 .
CoThe alpunfigpindingSERGs GAHF) eqn}legcez ind gbugifrom RIFRIR RREYSs (mOuse, ra
1abb1t(Mob{he1 B9 %?boNP 2203263 with KB\MHBM"Q}M THe4)buin®hdig SpPtide does not
| ement rece . [ a
COMP]Yq ‘f"ﬂ’é‘g?’lél& BB fo)b"@la%fi@m'?%ia % hE)eé%E) 1aca§rz£c§flzg M ﬁnIMP -Thiofab
proteiMR@RHAifiddwp BSAISTPIRARGIET(! HOSS)! by biotizj-mdleimidh eqwjugatigy and purification on
Superﬁeé ﬁ&)]tf%g-ng g};lrglﬁz)togr \Qﬁ}}oaso de]sgnbed ﬁtpreailous%ecu@ﬁpPurﬁ*g&jblotl@ﬁtﬁd proteins were

ore B ? Proc. Natl. Acad.
homoggpgous and devaid ofany ok ﬂfgfi@é< Xi’@@ef Barel M, et al Mol.

| nFﬂ;Uﬂ@é showdhe pt&eRiesd @ AlhumhIB@ljng Péjitide BP)-ThieHab gdrias. g8.ISA analyses
were gn‘}zd out tc% tes(fi he ?1&(5 Hbjih?f o%f&Bg %M&ga%gg gﬁ ﬁﬁ% hmgabvﬁvmn@ and ABP-

hu4D§/@@@Q41@I|@QQ}UaIQ@)@g)HﬁmesUgBtawdng@H]a% éﬁs%gylet@%%’iﬂ@olzfys are capable of
bindi 0030644 @I@Rﬁ Qtlﬂéumlag)ifﬁmwmaéﬁd‘ﬁﬁgﬂ AHPdanpiRebvg Jas confirmed by

ELIS%%&%ﬁ? 6 ]§I mg%féké gla yaO@Ab?ggS% EﬂIgA%EaFQ v;lal coated with albumin,

HERZAASS H%scj_lbed( B@ﬁln@@ﬁ)@@n:{l@m ThcBag [ all}u@l HER2 and SA was probed
with dnti FIAROE | IR 1hee @ﬁglggﬁt)saﬂerwaal} of Bithg aafamnkn compar;i:o non
accessli on _no. 0
biotinglated copfrd ARP- h(‘% i”étﬁ‘gl(a %T%%g?&' Lf)i‘abs e C%ﬁ}(g%%d \ﬁfqﬁoo
maleinBie ll&Oﬁ&Faﬁ'ﬁﬁa, sitpvple¢ifir mapper af thy s@ggggs nEitants wgre upadhiy Reff the yapiants

Figue8): 1621- 1625); WR004016225 (claim 2, Fig 140);
003087768, U82004101874 (claim1, page 102);

WO2003062401 I 0027 4 (. l.e .2):
Table 352002 ?%@éﬂ%&?&;ﬁn séor Hg% %n%ig)?i? %Bgéxg%ﬁ%%é’g blgt)n’ylated ABP-

W020030#82OBb(&iad topelnd Prife’s 306 and 309); WO

n/ EEOPEn LICALE DA AQD

7 00, US6534482—(ct= Fi g 1/

N It I s
P DIt bG LS
‘onf ai nIVr]l}lOd')thphaf as nc4nlr§rx 19r ot-ei %ﬂtﬁ log B- 0.09
EPAPI C, A2¥thank accesdi on 1% x v1BOY64% 15&&/1:9;91'0) 0.106
GRrabivelbReis bindige (10) - 2265- 2270 (2003 | nrmlnngnretl o5
54 (2): 87498 (2002) . Bl 0odl &% 08) - 2362- 9888 (2402)
Proc. NatioC Acad. Sci.| U. 48x198 (17): 999319777 136
2001), AXpiCc MI., et al| (2007%)x iBf ochem Bi%&}hys.| Res 140

AnPCOTER 5B pdodds 768- 775, WD2004016225 (Ol ai m 2);

V\02003077836 WO200 490 chmen
VORVGIEE s PR BTG PP b sk fih Ahctmen
through @ Bsker adigy.ences: M M 606509; NP_1 10391. 2;

@@%ﬁﬁl@@ BB P(Th%ﬁkﬁ%ﬂ(ﬂﬁ‘&b@%kmﬁmmmm @ERIFAR NO.

Coussens 5
1320 hiabf?,fg)%ult%%%‘tabalﬁm (Iet v fﬁ%ﬁ i & ‘lﬁé “‘2@@%&%9"&1’
(cystllgtg&gmﬁﬁaﬂwﬂa Htibodiet) vadantPhaye readiizg thiol ghenagithat Sen be uggd Hr gite "specific

conjﬁaﬁqn wn% é éa%é g%lgené glﬁéx’ re%ﬂt &k @rﬁ HnkM interBbdid. L~1V15C,Q811 be expressed and

hns . JJ e
purified dph with Matw%l,gg 216@6 WCV&I gxpr ami puri atlonépel(glo% )%le\{“l 10C H-A88C
and 142‘\]121(.7 fanlGidre sgﬁﬁstp tHah@@ amiD5Paby8. Eheredidre (hds0 8BkntECen @msgdsfor further

g FOr S SRSRIRSEE Y SHATELS, Do) B oo

the {z :ad one9) heaWEREO SEE GuTBIciEdIo abtpin 1o thiplspyypspenlpg golecule (L-V110C/H-
W02003008537 (Claim 1); WOR043055439 (Claim?29; Fig
| A-B); WO2003025228 (Caim37; Fig 5C); WX00222636
(Exanmpl e 13; Page 95-107); WX00212341 (Caim®68; Fig
7); W0200213847 (Page 71-74); WX00214503 ( Page
114-117); V\0200153463 (Caim2; Page 41 46)
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38); WX630514 (G aim 2; Page 56-61); EP1439393 (C aim
7); WOR004043361 (Caim7); WR004022709; WR00100244

w@ Boatopi4e8 3; Fig 4); Accession: P04626; EMBL; RMII/USH005/034353
AAA358(08. 1. EMBL; ML1761; AAA35808.1. (18) NCA

(CEACAMG, Cenbank accessi on no, l\/[L87282 arnett . T.. .
S5CES T CEDAT LS 3 G018 I OB B AT SIS 1 B g resion

systeriBhrd @Iy, e (B@hk}gSnelthpurlf@d istiylated BB P- TB@F@@ wasTfO@@ to be similar to that
fSlgﬁsusbe{Sg R L., et al Proc. Natl. Acad. Sci. U S A
of singyOraBEES 16903, 2002: WOR004063709: EP1439393 (Sl aim

7) TheVIBROOADSAETIBE WEXARDF EYMySidup@oTn b Psgigaed (Figure 7). The

reser\épgignggﬁ’(ﬁﬁ&ll waGkaddy bdbing WOR % 08 biduhylafe ABPITERI0R;to SA using

strept%)t%rp I%%Pg ggéli?é 51? glj%%léb a@i’%@fbéﬁéﬁ‘/ﬁml\/gég% Jﬂh I(I]_giﬁngq)robed with

anti-FAVNABE Fb5S A/FabENRsis, AER B2 latq aQ Foajgmmity Biomm PTObE%WH}ﬁHR‘Fab HRP. For
SA/S:S%%?/% 0P KR 6] ARRLIRRB it Ofhd pl¥Bddl with B3RP, Bgire 7. UELIS Aanalyses for

the in{ppapieym 2%1210}@81&6%]%1? lt?ﬂglg 2 90 ééaaggltsg\?% %%gggag%%gég}fkkﬂlz ab,

SA/FAiraB SANYORQRES Bd tl(eElnger&)lor@W@lS swonigfed b areidsb-HRP MALHRE; ggpectively.
SA/F%QH'?%HZ(Q%%(& %{bsex%%ﬂs?n%%%‘i%ﬁg %Q )*“abI al'fd’zlqg@ thclrl é‘f\ggB@n peZﬁ%T&R?mtored by

cCessi on no ar k &t
SA/SESappbise Rading o_fgIER% Zglsdozl.zl?@/s I‘l’?@p}%ls S‘Wﬁé‘é hft oﬁ\su}ﬁ'le yéf/angins (Figure 7).
HowdVathtreRredt Bbiot@ P aioB bn doubi2 0PShutdBlstwabEgigr ¢dmpared to aihgl€dYs|variants due to

1 2001 et al J. Immunol. 167,
“““"éﬂ%ﬂf’%ﬁe fol gé%f“‘%g%%ﬁﬁﬂgv)k J.._ et al J. Biol.
RER] ; 5G VARIEFSOF E MaBney S., et al
( 2 @ ne %a&ﬁt’ﬂ&imeﬁ §nﬁd/thé]f3ﬂ H@.ﬂ. Zmrﬂa?l%anuﬁfd@ itheftudrmab (BIERGEPTIN®,

Geneiti()h Inc@gﬁﬁa&_q)rﬁ%b ’IEhEXH? %e‘ <:|y2 e 6nts%§b(b g d% ég(g %n?i?‘ & ﬁlﬁé‘ magcuzumab

a
and dédbleldy) mutEA00808271CAnd T @pmlg}c PaeRzgIP; wem@g;g%zrﬂ_@fg) (Chinese
Ham;(té; @ﬂﬁy)%@ﬂs% 2rans1lej§¥églqgr%8131§ GhediPaBRiInAQ1 2 ¢ystihR Ot A8&Grhutant heavy

chaln(seguér}c‘ar{ﬁp aapé éEQ é%Ngé) 4[“? A%ééé g]g net hga?&%ﬁgx_: ﬁeque&i%%e%)?’ls SEQID
NO: TERSHBINC mvBhs;ligihlehaiBs4@itdce (BARDISFEQ.IRNO®1) Brevi can
(BCAN, BEHAB, Cenbank accession no. AF229053) Gary
S.C., et al Gene 256, 139-147, 2000; Cark HF., et al
EVQIGHISOAELVRESGSLRE S CAABE BN IKPTUI VB QR CKSEERRRBET GICRTRY | et
Aps@terPE O pTNatIAY T Acsd R CISHAVY 1 SSHAGDCI 92AMIVES OO LV 9SS,
asTRORdrp %%%ééﬁeﬁﬁﬁyﬁﬂﬁkvsmﬂmaﬁﬁmﬁsil m
G

Lv$ 3 s’vv%’&%g fﬂw 6?13?%1 xSk pkrutdSRFEL9dL 2
T

e e aim
STY&WSVUBZ@?@M@@HWW]&WP%YIE é%”é@ﬂ@%%‘?@l’é 1, Fig
MTKRR)SLTHSAGE BAI8 A 2BV ESCEoR I T § TTPARGPS 08 B A PELTWORERN 1) ;
00cWRR002026 3du{vebrimBripex (22) EphB2R (DRT, ERK, Heks,

EPHT3, Tyro5, Genbank accession no. NM 004442) Chan,skQ D NO:6

and Watt, V.M, Oncogene 6 (6), 1057-1061 (1991)

Oncogene 10 (5):897- 905 (1995), Annu. Rev. Neurosci.
EvoRuEsaedriacé i 98)asdrit ko TREMIVROR PEHGLEA @RI Y PINGIAHY

ADs% Q}QA ﬁ%@%Eﬁﬁv@w@R%amF\em&@@éamveg ai m
' 004%@2130 Pl RA04020583
CSTE(@%TF gqé %216

GLY(*@%’VWVQSSSP%%Y& %ﬁ@}’ E?ﬁPe H Ci\ﬁ ﬁ%%%@@

pstEFmmm»mRW@@AMESHED@E@FNRSW%@WW%?HPR@@%ank
STYRGERS SR ONGHAXRORIZBA L ISP DM O A RO IEXOIvEL. PRSREE
xﬁ\ﬁ%&% 14390516k BBk d a4 00452 2 r SO TRKSRW
165504 al Ek US2003 124140 (Exanple 2);
i W02002 102235 (C ai m13; Page 5O ID NO:7
299) U82003091580 (Exan”pl e 2); WR00210187 (Caim GS Q
Fig 10); WO200194641 (Caim12; Fig 7b); WR00202624
(Aaim1l13; Fig 1A-1B); U82002034749 (A ai m54; Page
45-46); WR00206317 ( Exanpl es®; Page 320-321, Caim
34; Page 321-322); WXR00271928 (Page 468-469);
W0200202587 (Exanple 1; Fig 1); WX00140269 (Exanple
3; Pages 190-192); WX00036107 (Exanple 2; Page
205 207) ; V\ﬂZ004053079 (A aim 12) V\ﬂZ003004989 (A aim

VAN NN LN™ A NSO ~ PNLNLSN NS A VAN N A A IPNPSNA S
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(24) PSCA (Prostate stem cell

Genban

WER@®E/ 034488 | .

Z., et
Bi ophys

k accessi on no.
Acad. Sci .

AJ29

7436) Reiter

antigen precursor,
R E.,
U S A 95 1735-1740, HOPBS200%1034353

et al

al Oncogene 19 1288- 1296, 2000; Bi ochem

Res 2000 v X
D1QMEBEUT LI B@VTIE%@R AV E&%ggpﬁgﬁ%ég%ﬂﬁ%s
RFSGHIGICAPRTLIZ SLORER DR OB 7 TP R ESRATHYET BBIBAEF (C ai m
spEolxsdPagevcLdyE Y PREROQBRD3R06s¢NEREF YARERDSKIREYeL 68T ;
1.oxa N3 ddexarplxeriscacl g 17); US200 1055751
(Exanmple 1; Fig Ib); WR200032752 (G aim 18, Fig 1);sEQIDNO:38
W00851805 (C ai m 17; Page 97); W00851824 (d ai m 10;
Page 94); W0840403 (Caim?2; Fig |B); Accessi
048365 8ins BIVBLCmbAFDB AT YSeSenyseyd io-tragigmatsaphr 15 comprise one or
more &f@%ﬂ&ﬁ)%ga&ca% SloiOM ey chAY 2QEAES vith AL ASé aininp aida(SEQ ID NOS:
HM3 C fusion-partner-like protein /pid=AAP14954.1 -
%16 Honp sapi ens Speci es: Hono sapi ens_(hunan)

W02003Q054152 (Cl aim 20 2 Clalml;
Mutajhp 00305351 3((Exarml e)3 a 3@%@%\% II(Q?() 1 19)4704
A40C( O ai hWBRCPAsEBss- r ef er ences SEQ 1 8. 49: _AAP14954. 1:
ASSCAY26O7$§I"BC]?%V BAEE- R (R cel |SEQéD Np\':l £ Ag factor
Sllg@eceot &VTVﬁFAﬁkﬁ'%‘Pﬂf or Q R[D\'SEQIIQNQCJ{lk ac\_essi on No.
S120Q0F| 1 dASBYSCRSAEERS acent or /pi SEQED NOAZ 4 oo~ 7 L
A121€ani ens-FHEH Eéégza S et—al Eggi@@%;%s 5537)

S1226 1 _')1L|V"II‘V$ XGPS wronnanc aadobQ N d a4 pnala. !

A175(§lng 213 E;,ZLC$§§L\YF§:\TJ(:?JU:UJUO: e bR U.LJ.OJ%,4294

SI79 PATLACSE 9" o ogr ISESIH NO'L
Cat-A-35—+Hg6 WE2003035846 (Craitm 70; Page

Cgccor](ilﬁrg to Wﬁq %go%?\égt &Q%Jstellg’&égagb@d thid R RBRRE 48 odies comprise one

or ey e isk mgs oA OB S T A R 1 ”fysi@“eﬁf{}i“ﬁg%‘gi%‘z 1D NOS:
17- 27) AF132600 (27) CD22 (B-cell receptor CD22-B isoform

GAM 'yb g— SHEEEG2,—FE322814,—Ggnbank

hQ
O, Lyuu,
ShDNO:a]  (1991) J. Exp.

A\ AO-O-O-0-0—F-5

MutaﬂtCCGSSI Gequbiee AK026467) W tO
S [k LT Fijg 1),

Nod 172 1927
=L %Lsp?s‘cc;bﬁ@r
e SEQND WG62. T; |[NM 001771 _|
Termogkohal i n- asjsoci at ed

Ad3C 0SSt PRes: MM 10726
FcBaR@iFFspeci 11 ¢ pr psmy ID Kbabt_covallent | y

vi10c28) COEartGREGA, CD79a, |
si21cNt eraqugrvedooly beta (CD7P8Q HnWORLbrns a cconpl ex on

sii4@l pha,
s1z27che sur|ioegexautebv 1 g M nol ecUFBGID Xpdhsduces| a si gnal

Al4donvol vedryPRE@voek | di fferent PBRIOND:23pi . 4. 84, MN

A15%5028 TMxvENGIREGIGene Chr onns8ERIDNOGE3 2 Genbank

NI58L CesSi|GoRecSORPY 001774, 10) | F¥RBnNOER308

S1680S200302Z831GDACY 003062401 o 1 2150573
V203 ai m @Lssa@@@ms 14) — WDOEEQ leN?Dﬂ; i L - "Fig 16):

W0207574 (Fig U55644033 Ha e

| S OGS s FERNE 120 KB S B gy e HER2
bmdr;lg adBviBC IFeiRe 124 5hbB2dlcat@a Bepiddasdfibivotydatedtantipbdy(tird 94 jo immobilized

L &Sk 38 Binc PAMDTHE 1 snl ek 92)

HE g{l%]ﬁ%x FE Fecondar&?nﬁa%\é?% l?sg%%f 15 %— Zeugjon 8@“@1 sh% S gf/gg
meaduremgmotio 1m110¢@(zgi)HE;§§3mB gqtectlgaqg algsar@mce @fl Oar}m c(f ilg% )rlg]g ‘ol
blotn]ylatc7d(vjzlid)typ3 ﬂ'ézrzﬁﬁ]aﬁ ), (ba)%l ¥ ERE coBualed thio-wmsthapnmphrariats V110C

(smgée&yf,)v%ltZég (swle fﬁé p(é;}} dg@ A?ﬁ%ﬁn%gle %}%5: ?Eg%hgtéllo Eog%qlana{n%nd trastuzumab

was teyterp 00 taed THOge.dhé wensaeTebnts shp et bigtispleiqd anti-HER JgioMlabsgptpin HER2

bmdw g—[hl\é, 2 infection and perhaps devel opnent of Al DS,
oma, nyel oma,

d. |
b2 G ST B Py o
b1ndi31% ggﬁ(&in&nzglgggG ZIIE’P fb@db?@ﬁand@déﬁ%{é@mgggi? té;qp@zggqag;qagqg@nts wit
elm1 1 vafants and non-
R T P e et

C ai m 20,
bmtfm@@mlmz@yasn(zma@elsbuldzlgi@,atreptv@@ gty ftggx‘éﬁl@ig Zs"ﬁg 49, A121C
pages 152-153, Exanple 2, pages 254-256); WX0O928468
(claim1l1, page 38); U85440021 (Exanple 2, col 49-52);
W0428931 (pages 56-58); WPO217497 (claim7, Fig 5);

Dobner et al (1992) Eur. J. Inmunol. 22:2795-2799;

Barella et al (1995) Biochem J. 309:773-779;
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(30) HLA-DOB (Beta subunit of MHC class Il nolecule
(la antigen) that binds peptides and presents themto
WEDM6/034488/ nphocyt es) ; 273 aa, pi: 6.56 MN 308R0Or/U82003034353

[P] Gene Chronobsone: 6p2l.3, Genbank accessi on No.

NP_002 111.2 Tonnel l e et al (1985 l% ¢ and .
(singldqys)pBROCH ! ,<d%ﬁ§§bﬁndétastaqumeblé%§‘)t ip ﬁ’&t&zé’ﬁ‘é yagig and paren
trastu&%@l@)’as‘l&te&aﬂ 1®), anBednge Theaheadude@ORY shdw thskrhe H]Bi?o’l[h]oMabs have high

28:433-441; Strausberg et al (2002) Proc Nat|. Acad.
th“’“%‘&”‘%SA 99: 16899- 16903; Serveni us et al (1987)
Bi @isteinChvesintrog@ed BP3g-fgigeh 2R ER-BRNBAR aripelya) cetjain rmﬁues The

smgle%gsotjnufgzg%é iTCV%gg\Iggsgégﬁes%d ipCHG 20ty H'EmStSrL(BISA)'ﬁellgﬁmsnsmnt
Femepilsp ) S TR TSR Pl AGR: TI0 D RRD T HL AR L eal ™

SEQ ID4%0:1%6) ; Kasahara et al (1989) | munogenetics
30(1):66-68; Larhammar et al (1985) J. Biol. Chem

260(26):14111-14119; P2X to
EVOLEBSCHGL QWSQE%WF%W % V?‘VHX ng&éwggggﬁ%lﬂ&%%p at ed
NOKHEPRESESPBEENTT A Y EMNATAEDRRNY IS SRR B 8?%‘6@?9@&%%%5
CSTHGP AVESHTA 8 SS KT S QA ANGUIVED Er RES SV SV B E A LTISEWETF PATLQSS
GLYS@..@ BiFiveHE @ droTi fteviatlephyskotogypofaTedbapatiias
HF; Sk BRI AV AdevR Aty vBEvEVANRRBrk Pk v/ 206
STYWSVm

ne Chro ssion

s ;i‘féﬁ% ondERA o RCRE

MTW@@%G&WD&@@WEMGW 74 VLD\?\E?Z??@%%%@“B Y ai m

QQeNVB p¢sVMBBETHIEN T SIELSKGX000) Genone Res. 10: 165-173;
W0200222660 (claim20); WR003093444 (claim1l); SEQ ID NO:28
WO2003087768 (claim 1); WXR003029277 (page 82); (32)
CD@ste(uBeﬁ:@Aeleredhhfofws emtibbdidsiconprisathé @léqwlw?.@onsl@ybcg@)l heavy chain

QUE ;ffd1359359
sequencajs W% L\Iﬁég X ;nwmng%lé (gﬁg@@Nb}é 12'9 3%? r p (

\—

TM 1 [Pl _Cene Chronmpsone:
MutaidP! 3 3, phank accessi on No. NPJ30177~ SE 1D NO:

-
N

V\[PO()A(A? 46 (cl a#mﬁ@-%?@?,@,?mm oo C1 ’
V27367. 58) ; m&@wu%\@@\w KL 106 - 8 ?BN@J29"L ;

E A
V27 =D ST V73 Sy AN TR0 X o) AT
Vo000 L b e o 4077 S dmierg ot
V2RAC a oy o, "HEBPEVKINWYVD Bthar kiR 99168980 %o (33)
A2RTC, O CHEBD AT EgRERPReR RE105), DY REQpReE3r ane
8324@’ otet YRRV E rme TTChr Tepeat (LHI-()SEQE;D‘IN%4
333 chui atiegBre@ikbomct T vation and apopt 09isgQ b ®esss0f
A33dcamCt _umK@Ig@;@(@@blat ed W ih increased disEeapeicesst | vity

S37507 PatT|[eRErSp@d e SyStem ¢ Tupus_er yt heedBQEDHN0:37661

SI0083, Pl BvZBoodWE 74147 TM 1 [P] Gene |GIEQINDEGISE:

5012, Genbank accession No. NP_005573.1) US2002193567;
V\D9707198 (cI aim 11, pages 39-42); Mura et al (1996)

3 &Ha%%% I% pr@E lyacrylamide
92 igélT g gﬂ@%&%@%&%mﬁdﬁ V@%OE%)SZ cI %-1;5 m %%jsazéacszz 4C;
gel ewr@nqreswvmm PHEBhi Nk Fe yaripns Gyt ’(@&)‘anﬁs ?&%
A281E® G/QMCO K2doick @2 DCah@ V3L, witk 2HObAE type afice peifitasion frommplikized Protein

A. Téxngu !'\9] bg%n zg%lar dﬁia 1¥1(§1 é%mgctﬁahgdt Bl%tef;f? arte Xﬂ%@t IB@HM ffe@vy chain

Ve aro n‘gezg
fragld¢r1isfaecrlle5ﬁ KDat an@ hght cmmgag@pnts plpout 23 kbg. Fignmy 1746 nquedufmg (left) and

reduLllég (ri aish 170 %i I‘l‘lldL éhed nemﬁﬁ)ﬁ]lbs’ﬁﬂf 2HE Elﬁ&\‘&db@/ﬁnahb (left to right,

0013
laneg_B@ I_ar_Vig: ﬁl 83639%200& attgy pu{l% on ﬁnm(%%z%ﬁl{ em FlélE ik 978 shows
non-@icild Qa8 dycin® GTITOFEN) deWBRDL BOBOBRHIdE ¢l alpqﬁogpremg:qalysm of
addlgcfnaloﬁl@ agﬁﬁglmoﬁab v th’l%gﬁ:%@bn(oﬁ LhdWilifdd Pr&tal'i_))\ TIB-E/PIQ ThioMab

ul'tn superfamly receptaor tran ation._.
varizs o e trlet Va1l a5 FCpREORY YR PRITNBY BECRL 5 A e 43 st giages 16,174
and [, @thé ﬁot&nﬁe@é homd@¥vials 0P SBNPAGEBdwed P iegerigsing pxidation procedure

| ati on of .t n n occurs in
of E§36‘?P§g‘§‘°cpé‘fﬂmﬁ%fti“éﬁ%%l‘g |e°e§ 9*"51%{}‘%"9‘%@“22 88 M\ 106468
T™M 1 [P] Gene Chronosone: |sR21, CGenbank accessi on No.
Human: AF343662, AF343663, AF343664 AF343665,
AF369794, AF397453, AK090423, AK090475, AL834187,
AY358085; Mbuse: AK089756, AY158090, AY506558; NP_1
1257 1.1 V\02003024392 (cI a| m 2 Fi i g 97) Nakayarra et

VA Y. Y.V ~ o P 2]
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AAGA9451, NCBI Ref Seq: NP_057276; NCBI Gene: 23671;

OM M 605734; Sw ssProt QUI K5; Genbank accessi on No.
WO\REDG02iAd8 AY358907, CAF85723, CQr82436 WOR2004PTHBRMM05/034353

(SEQ I D NO 810); JP20041 13151 (SEQ ID NCs 2, 4, 8);

ATapSnEpEIUBY (5 EU 5076y s OEDbB SIEh" PRAgS T4 1™

sin 1e\£‘9.'£ﬂﬁh];9@&®ﬂa Q(BEL Wi eN@s@d GBJHO (UBRE0 Aaz9dr Zary) Cells by translem

U8200402272 %1%5 Lﬂ%lﬁx?ﬁ?l@ y chain sequence (446 aa)
Feme RS0 B4 TS a I FONLE R AR OO AR fin seauenee
ComprQSQ{mlDGE}@-ﬂ cs 67:146-152; Uchida et al (1999)

Bi ochem Bi ophys. Res. Commun. 266:593-602; Liang et

al (2000) Cancer Res. 60:4907-12; dynne- Jones et al

Jv %@3&NKL%%§G%YSJ}F‘I&YP3V ent

DVQLg ?O ‘élwslt% Cﬁ%‘@ YSI%Yl?sﬁvén protein conprising an
Npsx&bﬁﬂﬁmmmdFmginsmmEdEAﬂ(YABR)WD%qW@@TWﬁW%PKet al .

200 Al bumi n Bi ndi As A

e AR P B e DR AR O AT el AR R0
Lssv%‘%ﬁs5381.7@1&5@1&&}1&5&&3@@&3@@&9&@%&%#&)1»PCMEEmGdPses“ of the

i nvention include fusion E|or oteins with ABP se uences
L. PRKE KRR BRE PRV T SV VR P D P BY KRR Y G S A B BN e ™

: 3 T2k 8srrika @RBrENGvvRASEREDE3E; (i)

s E R ERdales R sz‘%%%] SEQ AR vt 2: and (iii)
stmmﬁé‘mvamMQQWZTHQVL%GSFBJWTV%SRE’PQFN and

al | of whi C?{Bﬁﬁ% l,pcorporated herein by reference.
VESGAPFRCEREST 'S éncodi ng an anino acid sequence

variant of the starting polypeptide is prepared by S§QIDNO:39

vari ety of nethods known in the art. These nethods

i NChdttale endmstredhie-3A0 bnt-MHT t 6ergtitiogies q@mewaﬁhatfqllewmbyaﬂable region heavy

chain se%uencgsl vylt%%tfrgg%/%%ne Slilgen @(ﬁ@tN(ﬁoellml at ed) -

mut HﬂPnPQI S,—-and - ageneSI S
Muad  @n e%Lénger pr epar ed DNA encoc&H{g{HN@ pol ypapti de.
Vari an of prq‘_}al\i%?wbl nan 3 hodi-es “'.’.. cerSt r uct ed
FASCG| sn bl 1 DI on fra"..‘...t FaliRiD —ot y
A90 P INSCTTEDTAT > S ID"I\‘I A1 :
A erhap ek oriohon- RER s h-synthg eoti des.
A17i<'3'“|“”° 'H’I’F?{‘:}iLQ‘ﬁG@Y?'"U”c the <Yy SE@IIUDNGWUH
vizec P! aC“EfFFt’AbEQSSG‘BY?”UC" dnutayergE) B NEgNi ques can be
ehptoyed—to generate DNA—encodi ng such nut ant cystei ne
i ne

ered anti bodi es. General gui dance can be found
in @m R8kceRl thidl3 VDL MUICS anfiboares ﬂg)prls% thecfblmvin Gariable region light

Manual , Cold Sprin Press, Cold
Cha‘@ﬁ‘i‘i‘*??@ﬁ—%‘?‘ﬁ‘&?“ C’Efe‘?e gmi(gﬁg%Eﬁ&_@’b&usu el et Cur r ent

MutPr ot ocdl e%| n !\/bl ecul ar Bi ol Jgg'%ngqg_ene Publ | shi ng and
| ey-I]n F$¢i ence, New York 1993

L15GSi t e- di r%@f’é@%?agenesi S i ;SEQIDNQ#EM for pr epari ng

Ad36ubsi i L RPENCRRA Eant s i e | R INOAfot eins| This

V11§@chni qUEF*RECAAEEY known in tﬁ Q.D.\Ioﬁzee f-er| exanpl e,

ARyt or |(FREBETKVEIR o]l Nucleic jﬁﬁ@ ) NER

es—334031- 4443;
S168Gh ot Al VP88 Bone (Ami BT

SEQIZN 59—ande—Kunkel et

al _(1987) Pr 0 tg Acad. Sci. USA 82:488). Briefly,
—%&éé%b%ﬁﬁ—mwﬂ di rected nutagenesis of DNA the

St am ihiyreRNity  fulllldneth e bygteing enginedrdigpiigflios (RgjoM#hs) was measured by
b10t19¥1£tg? Blld%ﬁé:p%tﬂdﬁi%mﬁlﬂg ogl lv&gsrrhhﬁ as@‘a@&ﬁaﬁ %uﬂ'ﬂd Eo@éeh thB Thi6Mab that is

e st such @rtln

specrfwmcem%atﬁ# i RO i B TGl Sl pralyzet Reiggs 5P
PAGiﬂm@ihE pxéﬁncﬁ @EBIbh isdépeaivelly prsbiedigy ibdaleatingithi stipptavedlin-HRP. As seen from
ﬁgu,gt ?gl?%n&%,fav t ;}ﬂ%lrg}?r?c%oﬁrs %{r obse%&jm%&{v? gl%agenh)? T%t aﬂin%ependmg on
whichlehgirradtye virientds being it #1g 19 iRESTago8 iR e P "1d§a““g that ThioMab
vanénﬁ%ﬁ’é’c@i@il 19&8Lighttd hdoth@sdabihdet@ CortIue - Hfurar3ciBavs Bbdaturing gel analysis
Site-directed nutagenesis may be carried out within

the gene expressing the protgin to be nutagenized in

an expression plasmd and the resulting plasmd may be

sequenced to confirmthe introduction of the desired

cysteine replacenent nutations (Liu et al (1998) J.

B| ol . Chem 273 20252- 20260) Sl te d| rected of

.y s . o o o



10

15

20

relatively large quantities of a specific DNA fragnent
that differs fromthe tenplate sequence only at the

wEomsh3ass where the primers differ fromthe tPOPUS1065/034353
Anot her nethod for preparing variants, cassette

mut agenesi s, i s based_on the technjque .
o gl PB4 PSS ST A0 g B Sy e
streptaVRItnEHR Fbotios g ELapd SIS di- £ I Cotdned: St %H))chmﬁ ; %Iﬂ‘ﬁé—AlZlC
LaneéI r&gmit\ﬂrl Bé r}%neﬁela}{tp EBJB'ZQ @H%R%n‘ in@@pénﬂa@]trﬁdant (ﬂﬂ@s 1-4) was captured

start t at ed
by o B FREA<THGID) RISENE R S8 TR PFER B Copre o
immoBiRAe Eﬁéﬁtb\ﬁdiﬁ Qlt]ﬁﬂlmedefbﬂtuﬁ alos) cdefirméd thdecaiiahefibiptin aadheavy and light
chamst ﬂ“& to%‘?gé}l Ié}st%le ﬁzen}xtg glg ?#&1 e En%ﬁl%{)%d\‘iaéﬁkgglgi‘it ?aﬁé lei?fd $E the heavy
chain. oThegmmg)c bmttepmj:gnmgrp thyW@%@%§ﬁ antijedion 6)darle%2 and 4 is the light

chain Rk % the %u&%@t@&nd@é&g &Bfugaﬁbﬁwﬂtlﬂﬁcﬂ{wtﬂm&leirmdd Bagent.
star

t h@glgs% PfttgeSTth eFHﬁ%’gF fng élCGr?d antE%%l qg}‘léure ; g a‘ nd 2%&(’15% variant by
LC/MSlghvg Qi ®e irididaioe niidi reagtivith €Taleuence  of t h e DNA
between the restriction sites but containing the

Table%eé(i:/f\/%%um&%lopﬂgtﬁwlaﬂl& oBYNENIBS | TRl rdd&ivig St andar d
pr ace

ures _wherein

ol i%ﬂ!ﬁMﬁM@Eﬂ\t_de_aﬁe s g‘“’?ﬁ?&‘?f._@”“neg St v arel t hen
hyheB8eed t oget her u':%g standard tGChuquCb Thi s
doygH L%ﬁqéided o!.gon%gleotidc s—referred—to| as the
cass ;Emzf'is casse;?gbia dcalgucd to hgv@fﬁ“ and 3'
engs @t e—con patu P W th .Lne EMUS O " The

i @Idb”l Sugly tiat Tt can be direct]y

| i gated—to the plasn1'. This plrasm d now contal ns the

nut at ed DNA sequence. cont ai, ..
en@ﬁﬁ@ﬁe@?§?@ﬂﬂ@“?@ﬁpﬂﬁﬁﬁﬁﬁ?gmﬁgﬂm%%1%on??gnnggamﬁﬁk A

varie§y @ﬂiﬂlﬁﬁlﬁkﬂ Gites Sbtﬁ gd:n&erﬁ'dl toaydtedne Sitea el the esp;esg@n@ytaatsg@ queme engineered
ant1b0<{1es gen gses%? earqlluglqgattm%/ “%&Btﬂ@ﬁ@@ ST be‘Ma‘B Gic GRMRY Rere assessed for
asm

thiol rpgqtla@@qqégﬁPgu?(ngawrbé AP uﬁ'ﬂglgléq:d sﬁ%@@% in R}b‘?@ﬁﬁ pS§3Y (Figure 19).
An Egsgrhhs@ﬂwaséstibﬂhﬁdl ﬁtr@[dyy SMEWBH Cys Bssiduce elith jeartive Thirll krowps efis depicted in

Flgurg ﬁ9 s(céeﬁﬁa ?%dlet\ébﬁmh i §t§5 av1 otm 1?181916 l%gﬁ n%QQn‘ed%g Ellogﬁl%wwanu -IgG-HRP

llow ey prevEEbOMYER et.4achnm Hﬂ%mﬂ%{b%ﬁr&% el grrag V462C A28
A33§@h sg6c Qr@%ﬁéﬁd}ﬁ& m6deratt!to {igREt 2 hiol 1&g Nihe efRtnastbiotin topjulgmion of 2HY

Al Bad, sis
ThloMﬁ‘{e]fObvaréa;? waﬁlqu%?atea%g) Eé/fvl%él&algg fs Jé%{rt@% g‘gﬂdés:% %Ie %?/Hgagaly
confienqdetiat theA288C.A87H avd SHI0C syrisnte had 1@%Pl@tmenﬂ*ﬁﬁtl%ta%ﬁémﬁé?de"‘”9c

had _‘!O@t Joﬂgé'cl[fcﬁldméh&uwg&g aky 8?&51&@@\@ ,cystwhé- ¥t adow3 , Thabrtker ThioFc variants,
truc D5- Thi oFab- Phage

ab

and tE)“r Ié‘ﬁ?§t \’X}éqtépecng Tqagﬁaﬁrdfryﬁfglie Rlé’t“fyhauon 0 (§/n§t hyl ene gl ycol
(PEGQ precipitation nmethod as described earlier
(Lowran, Henry B. (1998) Methods in Ml ecul ar Bi ol ogy
(Totowa, New Jersey) 87 (Conbinatorial Peptide Library
Protocol s) 249-264). A igonucl eotides are prepared by
t he phosphoram dite synthesis nethod (US 4415732; US
4458066; Beaucage, S. and lyer, R (1992) "Advances in
the synthesis of oligonucleotides by the
phosphoram dite approach", Tetrahedron 48:2223-231 1).
The phosphoram dite nethod entails cyclical addition
of nucl eotide nmononer units with a reactive 3
phosphoranmidite noiety to an oligonucl eoti de chain
growi ng on a solidsupport conprised of controll ed-pore
gl ass or highly crosslinked pol ystyrene, and nost
cormonly in the 3 to 5 direction in which the 3
term nus nucl eoside is attached to the solid-support
at the beginning of synthesi& (US 5047524; US
5262530). The nethod is usually practiced using
aut omat ed, commerci ally avail abl e synt hesi zers
(Applied Biosystens, Foster City, CA).
O |gonucleot|des can be chen1ca||y Iabelled wi th

- a0 r I T e
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may be screened in a
hi gh-t hr oughput manne

rapi d, robust, and
r. Libraries of cysteine

werwsneased anti bodi es can be produced and subPEDUSIH0$/@34353
bi ndi ng sel ection using the sanme approach to identify

appropri at el reactiv
Table § TGS h

ApEHop PIcY W et SlrE® FF B YF

e sites_af free Cys incor

ot &9 THidMaBIFAGariant NI S

[ @ohnhytben | ncl udes react |

cysteisge nutant prote

ms di splayed on phage wij

af fvmioty reagent or r

eplort er _group which is all

t hi sbs2ceacti ve. Fi gur

b1® j || ustrates the PHE

poration

s of ant i bodi es or

ng

th an
SO
FLECTOR

Ass8984bYy a schematic

r &present ati on depicting

bi nd2§7§ of Fab or Thi

fab to HER? (ton\ and

bi 08324¢1 at ed Thi aFab

Al st rpnf aVi rh n (hnff faY'

t he

PROTEI N

EXPEBZS| ON _AND PURI Fl

enqgpAeEr ed antl hodi es

-
~

yst ei ne
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such as a drug-maleimde. Figure | A shows a

t hr ee-di nensi onal representation of the hu4D5Fabv8
wa@eosloddys f ragnent derived by X-ray crystal PCT/US2005/034353

coordi nates. The structure positions of t he engi neered
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B%n@ﬁ%@@emp“@ enfb@cﬁm&lﬂ @f A ekivddyainly cuguiga@ i Idimrmﬁndt(AHGI aampnFedn
accorain
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group %dn&%asza c%to%@é 8( (Q/%étgé Fﬁ&) Dr§g M&ikiles BARE®TREhothBrafeutid@@dts, which

een I'ayed act eri ophage rra ator
may {rlQiBys nEspfabulin b TG@)S s Ao %6&’3 ’.‘iﬁ‘??% Rl ‘{‘“"‘%J’l tors;
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absorbance at 450 nm The absorbance produced by
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www. ccp4. ac. uk/ di st/ htm /1 NDEX"h sthe 4 Suite
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Crystallography
exenpl ary st Wz
acceSS|b|I|Py ck
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ie. nalﬁél %@ - the whol e nol ecul e. Accessible areas (or area

di fl\ﬁa@faﬁ%ﬂﬁ e&pofufdE inhibid be]!llpdih&tatlat tyrhibiting the dormption plapicrpigbudes during
m1tog%tg Ot\él n%hl:l)ﬁlon 0%% yrqerlia 1§ of éBﬁ&t&M11$§HMu1% (ﬁélﬁlﬂir@et al (1975)
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thergpyﬁ’a% Geehl gkaﬂy Wnﬁ%'tmsevsre Isﬁfeﬁhfcﬁﬂb cfitats aliasidy) atvibitdd tdydeir poor
assl g

hn &8 o riods adverse effects on
selecrttéteyd’@rﬁ?%ﬁ i@{n&ﬁgta s with ﬂa}l)anm’&f{ hoad be]eh §1sé%n -Egpdul: foSikri QJ d ffect

aann der \Wal s
the el ne{vAYs st ahd sa@trcijte'ysth_al @ger@(lgel:pt @@9@ Cem Tfatg}@ntg{elé 199 207).

Suggaxggslxéld]dr Q‘nogtles]aZe alﬂagtgle @Qg Adietles &QintﬂBEgAhM &ohjugfed because they

e e o R G STt B O o
fernBRRRS Sroficls] (fyandesabad detiaitatioh Wit frefierleanies iteble fercenivgatiog through
state relevant for an amno acid within a pol ypeptide.
The reference state is tripeggide Ay-X-Ay, where X
is the amno acid of interest, and the reference state
shoul d be an 'extended' conformation, i.e. |ike those
in beta-strands. The extended conformati on naxi m zes
the acceSS| b| I | ty of X A caI cuI at ed acceSS| bI e area
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amno acid residue to a water sphere based on the

X-ray coordi nates of the pol ypeptide. The fractiona
wabasssaccessi bility for every am no acid i nPCT/US2005/034353

hu4dD5Fabv7 was cal cul ated using the crystal structure

the nolz-gfgé)l%g}n&&g? gnthqggeg,?{ug%ib?edﬁglasngbﬂng gg ffea(_:(t:néeea ams a Yan%tgf/ of tumor cell
lines (08 L00BR)160053; Woe20asrd1e02a66 623@h). t he | i ght chal n and
heav. a &818& laRd @ontemplated for
or o ow‘f%%%%%gmﬁ{ﬁb%'é%%%‘“ﬁﬁ R ReRg N doptemp
the coz@@m@sroééw fpenton] pep anyzg@bipagpn of Ryagq S F?*‘B&“f tﬁia%’%é“ ngor D. In
one exﬁboﬂﬂneﬁt{tﬁ@m%ﬁﬁno&ﬁlrugﬂﬂcﬁetﬁﬁ?wﬂl nhiZe the mﬂb\xatg(smred@mﬁ@a/ GLY A
157 frac acc= 88..186 ASN A 210 frac acc= 40.158 ASP A
1 frac acc= 87..743 SER A 63 H6c actGR49 8Y2 SER A
156 frac acc= 83 . 742 ARG A$6 fmae<§;c— 39.669 GY A
57 frac acc= 81. 611 PRO A 8 ac 39.297 SER A
168 frac acc= 79..680 SER 5 fgc acc= 39.219 SER A
56 frac acc= 79. M&i Z7 fyac acc= 38.820 LYS A
169 frac acc= 78l . ~18p
60 frac acc= 757
109 frac &tige—4
214 frac acc= 7% 3
126 frac acc= 71.. qgcc= 37.213 SER A
67 frac acc= 66. .69« , F§ rac_agc= 36. 709 ARG A
18 frac acc= 66..126 X tZall acC: 36.424 ASN A
152 frac acc= 65..4151 QY AcH rac acc= 35.779 SER A
127 frac acc= 65..345 LYS A 207 frac acc= 35.638 LYS A
190 frac acc= 65..189 ASP A 17 frac acc= 35.413 LYS A

145 frac acc= 63..342 QY 200 fr 74
oG FHD cAbEimgS of By G gt BRI (GGl clinibys
(CRz;- 4§cﬁ{c@1§c@(@:ﬁ-) QA DL@SébRA)nA At EH9E e Tedducn@t? GLN
frac acc= 976 GLN A 79 frac acc= 34.601 LYS A
188 frac acc= 59 . 680 VAL A 194, drac 3—9%% ARG A
24 frac acc= 59 .458 SER A 208 fnr cc= 33.525 PHE A
53 frac acc= 58 .705 LYS A fr c ate+~ 33.446 SER A 9
frac acc= 58 .446 QU A 123 f Cgcc= 32 .486 GN A 27
frac acc= 57 .247H(HR A®9 rac acc= 32.276 ALA A 153
frac acc= 56 . T acc= 32.108 SER A 203
frac acc= 55 . 8@ YS A 42
frac aCCZC§4D- Y A 16
frac acc= b2 | 447 LYS A 45
frac acc= 54 . . 305 PRO A 204
frac acc= 53 . 094 GLU A 213
frac acc= 53 . Z @ 630 ALA A 184
frac acc= 52 .556 GLU A 187 fraHCack 30.328 VAL A 15
frac acc= 52 .460 ARG A 211%69c adt= 30.027

. \\\\‘écc: 38.234 THR A
acc= 38.106 CYS A
acc= 37.452 LYS A
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SER A 7 frac acc= 51 .936 LYS A 183 frac acc= 29.751
LEU A 154 frac acc= 51 .525 ASN A 138 frac acc= 29. 306
wWOLNe/M3H8) frac acc= 51 .195 ASP A 170 frac acPeT/BS20031d34353
SER A 10 frac acc= 4 9 .907 SER A 159 frac acc= 27. 705
THR A 5 frac acc= 4 8 879 GLN A 147 frag, acc= 27.485
THR A 206 frac acc= 4 8 .853 THR A 22 fr%@fﬂacc— 27
.121 ASP A 28 frac acc= 48 758 ALAA4 frac a
26.801 GQY A 68 frac acc= 690 T225Tra® acc=
26. 447 THR A 20 frac acc= g LEU A 54 frac acc=
25.882 ASP A 122 frac acce 47 N ASP AH167 frac acc=
25.785 PRO A 80 frac acc= 984 R A 129 frac acc=
23.880 SER A 5 é?rac @ccyy46 . FA7 ALA A 144 frac acc=
23.652 SER A Y ac flacc= 46o 712 VAL A 163 frac acc—
22.261 TYR A \
20.607 LYS A = Yo ALA Apiiel frac acc=
19. 942CHEP—» .1p0 LYS A 103 frac acc=

18. 647 VAL A = #~LEU A 181 frac acc=
18. 312 GLU A 81 \frac acc= 44 ) !HR A 72 frac acc=

18. 226 PRO A 59 ac-8 2 A 195 frac acc=
18. 006 ASN A 30 fr3dc acc= 2t THR A 178 frac acc=
17.499 G.N A 160 frac aCCGH .682 THR A 85 frac acc=
17. 343 SER A 114 frac acc= 42 .374 ASP A 70 frac acc=
17.194 PRO A 40 frac acc= 41 .928 LEU A 11 frac acc=
16. 568PHE A 116 frac acc= 16.406 LEU A frac acc=
2.398 THR A 97 frac acc= 16.204 PRO A 96 Yac acc= 2.

387 ARG A 61 frac acc= 16. 1 EU f acgacc= 2 .

180 TYR A 49 frac acc= 16.0 LA ac acc 1.

837 SER A 50 frac acc= 15. FW-'|E§ 118 fr,ac acc= 1.

779 LYS A 149 frac acc = a}s—x{) PHEOA 62 'f"*rac acc=
9

1.581 GLU A 55 fFLec age= 27%ALA A 25 frac acc=
1.538 LEU A 2@} Trac cc:=14 ©®12 VAL A 133 frac acc=
1. 315 GQY A 6% frg 37 /85 /\SP A 8dMga ac acc— 1.

PRO A 141 frac accC R=.
PHE A 83 frac acc= 10. 871 LEEHQ 135 frac acc= 0. 654
THR A 164 frac acc= 10.325"™PE AH71 frac acc= 0.593

AL e ansoid Mo 0 iofds, kflle On the type
?BPB 1%? ay g% %t%&lgd_ tg% %1%{]_1' 5361 % A ﬁélrlé; ag: eegl @%Gsrt 92498{1,0(1 gA the typ

of thellm Forggamglecae cgordighpeeTiy b& f%%d ‘:rer%i‘é‘:“Oa 2y byd% SEERVAS
convdridnal Eoafling EEHmiqResB B rbatibnAnay Bocfur 4 the & @osit®n havyig a hydroxyl group, the C-

14 position modified with hydroxymethyl, the C-15 position modified with a hydroxyl group, and the C-20

drac acc= O 693

position having a hydroxyl group. Ina preferred embodiment, the linkage is formed at the C-3 position of
maytansinol or a maytansinol analogue.

The drug moiety (D) of the antibody-drug conjugates (ADC) of Formula I also include dolastatins
and their peptidic analogs and derivatives, the auristatins (US Patent Nos. 5635483, 5780588). Dolastatins
and auristatins have been shown to interfere with microtubule dynamics, GTP hydrolysis, and nuclear and
cellular division (Woyke et al (2001) Antimicrob. Agents and Chemother. 45(12):3580-3584) and have
anticancer (US 5663149) and antifungal activity (Pettit et al (1998) Antimicrob. Agents Chemother. 42:2961-
2965). Various forms of a dolastatin or auristatin drug moiety may be covalently attached to an antibody
through the N (amino) terminus or the C (carboxy!) terminus of the peptidic drug moiety (WO 02/088172;
Doronina et al (2003) Nature Biotechnology 21(7):778-784; Francisco et al (2003) Blood 102(4):1458-1465).
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ALA A 13 frac acc= 9.615 VAL A 196 frac acc= 0. 000

GLU A 105 frac acc= 9.416 VAL A 132 frac acc= 0. 000
WGEEHRe/M3MEP frac acc= 9.304 VAL A 104 frac acc=rOr/uSdis/034353

ILE A 117 frac acc= 8.780 VAL A 33 frac acc= 0. 000

H'S A 91 frac acc= 8.557 VAL = A
A lzrggamer*?tléi:'n%lt‘isdolsstaewauwﬁ&mi!\<%ﬁfgfr%?%@%&@E%Vg 6%?8%&‘@]
61244313 dhll 3B10RCEFASBivARR TR, MoBtatlng ad asrsetnsGiaveGED shosin tpnGgere with

TYR
micr otPIP iecdygaénécs (gr Izl-géro nﬁ %gezar n?gaélﬁgg%i\fgon (Q\Q)gkep eRQ(beﬂ)%Qnmlcrob
Agent§ gnd €heneagher. 63(6A35 @@%a@ﬂvefapta:encgdgs 5@3 M@bﬂld pr%mgal i(‘i]élty (Pettit et

al (19585 AGiR&65: ABenatthe fibther.A2:2%9 -2b 65 CTHa @6lastain oﬂﬂlﬁbtﬁlMug\mméﬂ may be

attachfdlr‘ta Hne arElgo__dyéhrOL@g er ngT ]536 1;1|;sg)gth§ g gcarngyl)geggl tﬁp%p%@c drug
moiet§ (VAC 081725, 712 | LE A 75 frac acc= 0. 000 TYR A 87
f r&%mﬁ&? aurﬁtagn?’gnb'o&-lger& Aﬁudg fh@@l—t&ﬁlﬁms fihke DB oy 1A ristafi drug

fra
mmetya@]eg- ar}g _Qfs@}sc@erq nA\%Z(}O?/g%U ]‘3‘1c Eentebet ab&@ceﬂ%ﬁo 2\1! k%EénAl?rf%an [{sg)%latlon
for CAAEE ResBarch908urfd A, AbsB8:t Nurster 626 grres@ited OOEh TRROMY, thej@sciosyggof each

wh1chaa(r:ece;pr§sslg éxgorg?ged%yigdfe%cg f’?x(fheﬂgﬁ:nret}o 000 GLY A 99 frac

acc rac acc= 0, 000 PRO
acEhe i muBtCREiAggibpdybugtenusays (Ag0 OiFE’U“%A'l Vé“df’ F’%c
monoﬁl@tﬁy‘lau%statﬂ‘n&l&g(ﬁ%ﬁtlé MBAE BRIQIMAE HEnkdd thd0gh tWAK-teAnit @ tf thaantibody, and

420 ALA A 130 frac acc= 0. 000 ILE A 106 frac
hav‘"éﬁ‘ém“%t“%? ALA A 84 frac acc= 0.000 PRO A 119 frac

acc— 2.953 ALA A 34 frac acc= 0. 000 LEU A 46 frac

rac acc= 87. 276 THR B 200 frac acc 45 369
GY B 66 frac acc= 84.541 LEU B 177 frac acc= 45. 337
ASP B 102 frac cc— 4~Y B 8 frac acc— 44.898

;’SEl ; f%afr

30. € 2 03 ASN
BN 11y racfacch 79. 588 PRO B 120 frac acc= 78 ALY
Bl197F raclacct 78008760LYS B £88 4 ap”aggs SP
B 62 frac act 77.716°LYS B 3 0 frac acc= 42. 380%@@
103 frac ace: 77.176 ALA B 23 frac acc= 41. 952

Typically, peptide-based drug moieties can be prepared by forming a peptide bond between two or
more amino acids and/or peptide fragments. Such peptide bonds can be prepared, for example, according to
the liquid phase synthesis method (see E. Schroder and K. Liibke, “The Peptides”, volume 1, pp 76-136, 1965,
Academic Press) that is well known in the field of peptide chemistry.

The drug moiety includes calicheamicin, and analogs and derivatives thereof. The calicheamicin
family of antibiotics are capable of producing double-stranded DNA breaks at sub-picomolar concentrations.
For the preparation of conjugates of the calicheamicin family, see US 5712374; US 5714586; US 5739116;
US 5767285; US 5770701, US 5770710; US 5773001; US 5877296. Structural analogues of calicheamicin

which may be used include, but are not limited to, 711, (121, agI, N—acetyl-ﬂl, PSAG and 911 (Hinman et al
Cancer Research 53:3336-3342 (1993), Lode et al Cancer Research 58:2925-2928 (1998).

Protein toxins include: diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin
A chain (from Pseudomonas aeruginosa), ricin A chain (Vitetta et al (1987) Science, 238:1098), abrin A chain,

modeccin A chain, alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins
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SER B 163 frac acc= 76 .664 GLU B 4 6 frac acc= 41.430
SER B 139 frac acc 74 .946 SER B 2 5 frac acc= 41. 323
whXBeB3Q88 frac acc 74 .442 ARG B 87 frac acc=r@uusfRns/o34353
ALA B 165 frac ace: 74.339 LYS B 124 frac acc= 40. 888
THR B 167 frac acc 73.934 ASN B 2 8 frac acc=
(PAPISRAPIRANT A PS). gromgrdica gharantizgmhipitey, Ryrgi: §rof SIPARAAL Of“"s?@“a%z‘%’b“"r
gelomg%to%llﬁfk?tﬁ&t@ﬁn pleeomyéih, Q&RychHRd Be iR 3thdceme (VE@ 83£21382)306
rac a c 7]; 544 RRsB 163 13 I ass.acsey, 388, 8617, 212,
My RN I I 0 M St S s S S
ZI%b%aﬁoggglg&@ggo@g@ 68.128 GLY B 169 frac acc= 38. 469
frac ace: 67.782 THR B 172 frac a
GLTrhe Bad@@oqoveaxs ot dabgly margp inoppyrichip ge F?“é‘@a‘%\@j@“ﬁ’swaéb faker et al
(197871;1&11511 IB&nd RE:. Contim. 8549 B261d5hc¥onB AbBodfes ddmacsci@graphy”

Chat %g g 355 é@%) S&a_féonal?' é%elg% gls(gﬁoc%%étog%él B n;leglgldie{;hgignegiga%linepentaacetlc

acid (BX- B0, BERBMPBE chelating agews for g@jupgmn eiava%onmldf fodfie agitbedy (WO
04/118%). 147 SER B 120 frac a ¢ e 61.332 GLY B 181 frac acc=
LIN 34.735 LYS B 76 frac ace- 61.092 THR B 5 8 frac acc=
LINKERSA57 GLY B 141 frac a c e 59.419 GLY B 9 frac acc=

34 A26idkeBER) iBa BiBictfona or rauliEfureti®@l, mofely whigh cBn & upqdag link@pe-or more

Drug %@166% g& é;l_l-dY R aﬁtlt%Zy Jnﬁt@gb)% ﬁrn?an@%d? aqﬁg &ﬁﬁggeslglindf ﬁ@rm&l@ ¢=

Antibggy- (g%;ogmteg(% ca;naf)g eoanéi%)éegt@@)r?g@ &wEg n?eréa\fm reactlve ?uncnonahty
for blacgng- 1@ 30 Dhu¥ andBo G Ahtitady. aC€ystEibe BidVof SEFReBe Filinker gdcantdzpéy:(A:QDcan form
.,09
a bon.\c)l 611t§ ﬁénc&c_)ﬁl %%%3& % rﬁlgkgﬂg%ggrﬁ Sagﬁé n{%§€/ 05er hxflkrelg‘iﬁtfex?g%atg com
29 Irg@F2s@cNa Binker basfaregetivg sigs vehigh 2%‘?8“ ﬂEUO@llf gjoup hads rggetive 10 2
nucle@philR 2stein¥ PreBndlddn iftiB6dya TR chsleil4iGol ASKE &tiBully fsireuctiva@gh-an

electrggu]g%g)uﬁlel nk_sfgéﬂltlgf 6r‘rcr:15 a co@ale él’())ogfgé él%ﬁi%erBUg&lQ eﬂ‘e(!n%ﬁhll?c%?oups include,

rac ace GLU B 155 frac acc=
but aR BotliGRedAR R imigPanfl haleaceigpdeprougp s SER B 160 frac acc=
Zbne LhilcBed RBbddied fead 680 ﬂﬁer@&éen@\s&iﬁg RiA3r ifter@edigescwith
70 T Bl42frac ac § Y zﬁ\ % 28
electronfslsc paipngl eEapy icas gRlgn °é%ha § g0 fﬁ?“’?“rg 10 A cofufamion Method a
page 266 Q@ &Bisdm¥f eBul 12864)f Biawonjage CABNiSHAS@:TGSB78 2nd ch)(r,dlrgd@ the protocol of
2% 836 ARG B 19 frac ace 48.082 SER B 193 frac acc=
550 PRO B 156 frac ace 47.366 ASN B 77 frac acc=
25 Injopg e1pimejnRnty ukerflyof an ARG hasfhefgmulins B 5 9 frac accs
25.301 LYS B 217 frac ace 47.102 VAL B 93 frac acc=
25.254 GLN B 199 frac ace 46.650 THR B 74 frac acc=
24.902 SER B 17 frac—abPg#5Wgp—aX), B 219 frac acc=
24. 778 SER B 85 frac ace = 45.824 ASN B 206 frac acc=
wheréih: 647VAL B 170 frac acc= 24 .549 PRO B 154 frac acc=

6 '-Z—6157a Stretcher unit covalently attached to a cysteine thiol of the antibody (Ab);
aisOor1;

each -W- is independently an Amino Acid unit;

w is independently an integer ranging from O to 12;

-Y- is a Spacer unit covalently attached to the drug moiety; and

yis0, lor2.

STRETCHER UNIT

The Stretcher unit (-A-), when present, is capable of linking an antibody unit to an amino acid unit (-

W-). In this regard an antibody (Ab) has a free cysteine thiol group that can form a bond with an electrophilic
functional group of a Stretcher Unit. Representative Stretcher units of this embodiment are depicted within
the square brackets of Formulas Illa and IIb, wherein Ab-, -W-, -Y-, -D, w and y are as defined above, and
R!7 is a divalent radical selected from (CHz);, C3-Cs carbocyclyl, O—(CHa)y, arylene, (CHj)~arylene,
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TYR B 52 frac acc= 24 .298 PRO B 133 frac acc= 6 .767
ALA B 175 frac acc= 23 .804 TRP B 99 frac acc= 6 .502
wOYBeMB3R86 frac acc= 23 .277 THR B 32 frac accRCBUSDIV034353
VAL B 214 frac acc= 23 .150 LEU B 45 frac acc= 4 . 649
GY B 125 frac acc= 22 .802 VAL B 128 frac
—aryleASKCIR) BOH K- Gasrbocyayl). g s cprpocpel T (GHpiy & afggﬂerﬁcydé‘w

i Bt 1655 Al BB B oR SsEr Sttt

_(CHIEOB- B f-1 @9, a@yNR 20H:C236) - ARGHD) AB)NR (.68 -SHr7 34
THR B 212 frac acc= 20 .170 TRP B cc— 3 .561
~(CHAGEROBCOMIR " GHpE Ha Q= (EH2CRRDR C(ANR éCI?fé‘f Jf[) aca&d 3 . 409

—(CHaCHROEC @€ 2CGRrel js 1 h 1&%’%& 6T i3ndegchBent]
( ZI%E E @é&ﬁfra%_accei 19ls % @ﬁ%g@ racyﬁaCC—1 56%4;”“
integeYAhgig} for6l-f* ac acc= 18 .941 GLU B 6 frac acc= 3 .216

SEﬁyﬁngﬂfclvdes@i@al@& Gromaid hydgc%&boﬁxlﬁﬁlcls 440 toma atarﬁﬁénﬁd bylt6éfremoval of

R'B 119 frac acc=_.18 . 877 LEB 0 f
two hqunﬁergitm frf)lp éemeg&%mnai%rlngﬁ%stf gq;ncgl I e %rcl)‘ugs 1n§ud% 'Bu!:llaxe ngggmted to,
radicafs3BvBd fidnilbefizemcsubsioted Hefizend 4phthdlegk, @macpqed@phggb andIhe likpg
ngetg c%éyj gJoEp@ CheeST rm%_gystcrﬁ Qn:lwh-EXBle%r RQdrideaR s BE Geterdatom/EF nitrogen,

frac acc= 571 148
oryemE BTG b vL e fore ! B B REFT B g g eonpfgiecte
from NY®R MBar@@. Amaeroacie mail be a bofibcyviAbavBg 388 dingacmba e td6 cagphatoms and
1to wﬁfrogo%ss sglected%rom’c}\? 'on E]a§d 8%§§blg'¥§ h§/1 27 t(g [Cﬂ%g%&berpﬂ +SBrbon

rac acc= frac. acc=

omPIRO)! B STaBroRp BTN, 3Rt A fOR IR f PR Gl 4 - g8er 66
systelln ElkiBodB16s dd RGriva Girpahete, 268A Y AinBp1A05Mbdeac@g eyl Cha@8ry”

(W. APPEJagnr?gevr &%g 132{;, _parf&tﬁaﬂgg/%g’p&{g‘f‘%‘ga,igg faﬁméa %C"gl?:eg(%lemgtry o?f%l@terocychc
CompBMs B\ 204 of Margaps=(ais Wiy & Sgag. Ngv Bark193{tio gsgead.an Pa%%‘af
VoluBk!EB B1411Qs4l9f £:a8s; QQ&J-AIJBCM%%{)(EEO)BZ 2%6frac acc= 0 .227

VAEX%Ipngf thFrgga]g.?:chluc%Qy w7§8g e@kﬁpér%dl blflnlguagon%gﬁd' 1 Qiély&g)gyérldyl

tetral§RGpyBd B Tpiferidyd), tipeotyl, trahBigghiophiny Bsulfiyxidizedrictpbydzotijopheyl
pyrir%?‘igh @url'r;/? tl‘ﬁ({nggpygglgl:pﬁéolyﬂ- gr;]idayw tBralold, thfz8firaa @ CiiaphtRyl,
indolgindqtenylggninolinyh 153%1011&& bergglgda% %Jeggn%l 4- L Cpeg%ogxl 16@01808 1, 2-

yrroﬁEKByIBp}QIBhIfy[ aaatgdofaraifl, histiEhidy@RuByl BRalfydrgeyrangle bis-Grahgdyopyranyl,
tetral@;irﬁqlg)ogéll té’tral%/dg)?sg uln])ﬂ'nyi gzc;hy-g%gm%h% ot taBBroR6qumokhyl, @46inyl,

ac acc-

s SEFSTE) A Bt A T O BE . DTOF L YRR B
chrofsay!, BinhBi1, f)lﬁeﬁ@(aﬁiﬁ@l?l—l PyrroH R HoBRRIE i®Tazblylagyrape-pydidazi@pindolizinyl,

isoinh’cﬁ}l{'ﬂ, ﬁl—ln?&yl lli-IalndaZ ycf purq'rgrl 4ﬁqlﬁlng{g1-ﬁy18ph%hggm£ﬁ %Qphﬁﬁﬁdm)@ qu1Q@(leyl

quinazolinyl, cinnolinyl, pteridinyl, 4 Ah-carbazolyl, carbazolyl, B-carbolinyl, phenanthridinyl, acridinyl,
pyrimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, furazanyl, phenoxazinyl, isochromanyl, chromanyl,
imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl, piperazinyl, indolinyl, isoindolinyl, quinuclidinyl,
morpholinyl, oxazolidinyl, benzotriaz‘oly.ll, benzisoxazolyl, oxindolyl, benzoxazolinyl, and isatinoyl.

Carbocyclyl groups include a saturated or unsaturated ring having 3 to 7 carbon atoms as a
monocycle or 7 to 12 carbon atoms as a bicycle. Monocyclic carbocycles have 3 to 6 ring atoms, still more
typically 5 or 6 ring atoms. Bicyclic carbocycles have 7 to 12 ring atoms, e.g. arranged as a bicyclo [4,5],
[5,51, [5,6] or [6,6] system, or 9 or 10 ring atoms arranged as a bicyclo [5,6] or [6,6] system. Examples of
monocyclic carbocycles include cyclopropyl, cyclobutyl, cyclopentyl, 1-cyclopent-1-enyl, 1-cyclopent-2-enyl,
1-cyclopent-3-enyl, cyclohexyl, 1-cyclohex-1-enyl, 1-cyclohex-2-enyl, 1-cyclohex-3-enyl, cycloheptyl, and
cyclooctyl.

Tt is to be understood from all the exemplary embodiments of Formula I ADC such as III-V1, that
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15

9 . El
even whte ng! dppoiqdiexpresglpdiomg to Hypg Ppipieparg Ankp
on theTaMbdB oflch@indefed Gys@me FsiBues 069 HI'S B 207 frac acc= 0 . 000

GY B 113 frac acc= 10 .406 MET B 83 frac acc= 0 . 000
THR B 78 frac acc= 10 .213 LEU B 145 frac acc= 0 . 000

WO MReMB348% frac acc= 9 .990 LEU B 86 frac acc=rOr/uSds5/034353
LYS B 150 frac acc= 9 .447 LEU B 81 frac acc= 0 .000

VAL B 157 frac acc= 323 LEU B 20 %ggg@g@;ﬁ:&%ggependmg

ALA B 143 frac acc= 8 .903 HS B 35 frac acc= 0 .000
SER B 135 frac acey 8 .897 GY B 146 frac acc= 0 .000
PHE B 129 fracf/f acff= 8 .895 CYS B 203 frac acc= 0 . 000
ARG B 58pf+ 8 3 YS.B 147, frac{acc= 0 . 000
ALA B 61 frac la c—Ner.‘@zg(Cg\?’s‘V@N%%w?g cc= 0 . 000

ALA B 132 frac\acth= 7 .882 ASP B 90 frac acc= 0 .000
VAL B 191 frac \aca> 7 .366 ALA B 106 fr Qp acc= 0 . 000
PRO B 126 frac acc= 7 .258 ALA B 49 frac acc= oo
PHE B 153 frac acc= 6 .918The followng two criteria

were applied to identify the residues of hu4D5Fabv8

that can be engineered to replace wth Cys nesi dues:

1. Anmino acid fesidues that are conpletely buried are

el i ni nahbd—S—EChes€QMATRI 696 (@acWenX|—Uf f ace

accessibility.\Table 1 shows there are 134 J{g&t

chain) and 15 1 (heavy chain) residues of hu Hpve

that are nore than 10% accessi ble (fractional surface

accessibility). The top ten nost accessible Ser, A a

and n Yakwat @RTuees uned wat SEfoatileliladkie istderivied &orm melkiggie-caproyl (MC)

stryctural simlarity to Cys over other am no acids,
whergip Ry 325G only minimal structural constraints in the

anti body by newly angi neered Cys. O her cysteine

repl acenent % an al so be screeﬁﬁg, and may be

a

useful for c ~2 e sorted based

on their rol tional and stjructura

i nteractions of FaR, The resi duesOwhich are not

i nvol ved in antigenOinteractions and distamMCfromthe

exi sting disulfide bonds were further selected. The

newinyllustrpgvatsicle ueis thiteE Foames en and isfepsd §pa prigiidopyepaqoy! (MP)

ndimot~kRierfere with, antigen binding nor mspair
Wher\?\lngghngt)sgﬂti%%hes i nvol ved in disul fide bond formation,

The foll owi ng residues ofOhud4D5Fahv8 possessed the

e

above criteria an® were jggi;;£;1~be repl aced with

Cys: L-V15, L-A43,¢T- 1 > ~. L15168, H A88,

H A121, H S122, H-Al7 H S179 (gfown in Figure 1).
y be

Thiol reactivity nma eneralized”to any anti body
where substitution of am@o acids with reagipve
cysteine amino acids may be made within the ranges in

t headoihghillusezhiad Sweskdr egtiedatfof Bymulg ME:QvhersinR 219 -(CH2GROYEHz - and r is

) L- 48; L-105 to L-1 15; L-139 to L-149; L-163 to

* L-173; and within the ranges in the heavy chain
sel ected from H to H45; H83 to H93; H1 14 to
H 127; and ?—170 o H1 84, and in the F&,region

within the N,erﬁw\k%(s 291; H 319
380; and H 395 toflH 405. Thi ol

g

to H344; H 370Lto
reactivity may al be generalized to gertain domains
of an antibody, suPh as the |light chain constant
domain (CL) and heavy chain consb@nt domakns, CH , CH2
andAeer ilhsyaiveS Frehy o is harRe Rraulp Wlefeﬁg@ iR thiol

kb 0 b Lghetr.may be made in the

'%Cﬁ§§%§ﬁéﬁg¥%ﬁ%g%§téh?m%gga?%gmg% d, e, g, and mof
intact antibodies: IgA 1gD IgE 1gG and |IgM
respectively, including the 1gG subcl asses: 1gd,
lg&x, 1gG&3, 1gHA, I1gA and 1gA2. It is evident from
the crystal structure data tkat the selected 10 Cys
mutants are far away fromthe antigen-conbining site,
such as the interface with HER2 in this case. These
nmutants can be tested
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experinmentally for indirect effects on functional
interactions. The thiol reactivities of all the Cys
wo-alwemansant s were neasured and cal cul at ed as PEBUS10b&B4353
in Exanples 1 and 2, and presented in Table 2. The
resi dues LV15C, L-VI 10CC, H A88C and H A121C have
cti thiol groups (Figures 3A and 3B).
Mut@ants VIESC, VI Al44C, @168C are |ight ain Cys

/\D'Lﬁ}c/ heavy
ari ants. vvas surprising andlunexpect ed

that the s\tes with H"gh fractional surfaee
accessibil gy did not have the highest thiol MPEG
reactivity as calculated by the PHESELEGCTOR assay

( Fabhe iR)trativeBuetche iniviohd sf Fofmaciborhateingur ® €825
accessibility (Tables 1, 2) did not correlate with
thiol reactivity (Talgle T). In fact, tge Cys residues

engi neered at t Wt h derqt rface
accessibility of 2 80% ( Fi gure{4A, Table 1), or
partially exposed siteg |like Al a oo Val residues,

exhi bited better thiol reacti vr&j% e. >0.86, é[:tlaiggr € Letween
3By anbi] egnbdimenin 4ty Streieheypd isj ligked %%ﬁlbg&y ugjh yia g digyl gnd betwe
a sulfdr S oPRE BSDbdyahit M alsiBir M&R ofthe JaEEBELEHCA @ﬁremﬁa\y: Sl:rctcltehlent of

screening of thiol reactive sites
this erattodignentifrdspiFteet with¥rerhs BT 5KRE of EOTHIB?%J% ﬁ*"‘é’. en?‘g e D,wand

yare%ggfﬁggabugese sites (Figure 3B and 4A). Thi ol reactrvr ty
ata is shown in Figures 3A and 3B for am po acid
resi dues of 4D5 Thi oFab S nut ants: (3,8
non- bAmtin$+at-8d-REomt £40)—anWy3B)Y i ol nyjl at ed
phage- Thi oFaks. Reactive thiol groups on aptigody/ 5ab
surface were identified by PHESELECTOR assay anal yses

f oy, Etrlﬁotllnepgrﬁrfoaﬁ‘leht(lﬂe BfctiRQRIAp OitthaBe@iiee chntains a thiol-reactive functional

groupglpiig%g fqﬁh%g%égg 8 % gtelnquﬁl%lé%%n{r%oggt&gm&ss of th101 reactlon fux;/ctlonal
groupb Qer)ldeOlﬁut st h@ findad tdimaleingdsl (pc—@jahbigx})l activgied g@éegsgyc \Rﬁglccmlmlde esters,
4-pitr Vpglenyll es?zrsolg‘letntaﬁﬁ)rogﬁeaﬁr %tQ? %ﬁhﬂho@l@gﬁ Ieﬁerg anhlyc!rgbkl ac(ﬂ'bﬂloﬂdes sulfonyl

ri’an de an eav ain .var.i
chloriggseisqyprnptpreand jsejhipcyatalgd RePFﬁ@‘t%‘r"?r%‘fe 76“8?“531‘/?8&5 IR RS e%cmd
withitH2D sallk QAR iSrrilitl #RLA V1S wheadth &S'-expest-ad;, -but ansv pig Agdefined
bi o?ing to HER2 is retained. The ratio of binding to
abovggt reptavidin and to HER2 of the biotinylated 4D5
Thi oFab Cys nutants gives the thiol reactivity val ues
in Tabl e 2. Background absorbance at 450 nm or snall
apounts of non-specific protein bindiywg of the
Ab-bi-ot -ngi@ieH—4P8 ' HC @b \Wys—tanty jo BSA is al so
eyident in Figure 3B. Fractional Surf g;e Accessibility
val ues of the selected am no acid residues that re

replaced with a Cys residue are sho in Figure 4A
Frfact i onal surf e accessi B al cul ated from
uc sure an

Ab avﬁ(SéNHe‘lﬂr shown on Tabl e

1\(Ei genbrot et al. ( 1993) J Mol Biol/ R229:969-9gp) .

The conformati onal paraneters of the hu4D5Fabv7 and

h u %ﬁg\é&b&ﬁrﬁdﬂrt} thd ligker dyebe A deyliditic type tiskiesforgeyaleshitachmer)gf more

det er | ie&d a&&%@c[bod Sun et al (2002)
than ]oxireélé\tg ng)heé)l thfagéagcgré ?@)Sftgllgrfaﬁ(fngl lﬁf(écr: gﬁ Q y ( .
Bloorgazrwmwakmemw Isttery Bi 3241 ;ﬁ%rt aHa(lPE‘)ls 8"6%7‘8” g’g)‘g? v
Che }ﬂﬂtl%l ee Iﬁ@@@@ﬁ)@é&ihkﬁr@ﬂ Lett@adst 110%1- 1990)0 Penglriiglinkers can increase the
o}

molqr éa,gp afujélég t? %tlgoedzlrl @%ﬁ%)ng I,\]Ng‘l{/cglstr)éiaﬁe{dcl tgqhe Ecﬁg 'r:)lf (? éﬂg% Iﬁ?t%eédhere a

cyst@RIEpgicedd brtibddy deagrrely onerwac@wzseeepeévol grorp: p Btided drura’areaes may be
n fromthe Thi oFab Cys nmutants of

atta%dbwgsgﬁgt%ﬂg?%lﬁge?e is little or no correl ati on between

thio reactivity values and ftoacti onal surface

accessibility. Amno acids at positions L-15, L-43,

L-11O, L-144, L-168, H 40, H88, H1 19, H 121, H 122,

H 175, and H 179 of an antibody nay generally be

rrut at ed (repl aced) vvlth free cystel ne am no acr ds
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15

HA 2 1C) were selected for further analysis as these
variants showed the highest thiol reactivity (Table
wWQ2e06/08448%k e phage purification, Fab preparati oOPCTHS2005/034353
require 2-3 days, depending on the scale of
production. During this tinme, thiol groups may | ose
AMINGACIIUNITy due to oxidation. To probe the stability of

t hi‘l{%'lleF RMRSmHke B DAY Bed HBYLMInS Aab ilid (tVy.,- wahérhﬁesent links the
hiol reactivity of hagg t hi oFabs

anubc(dy:[ﬁ@)l ;oéhe4jB)g mojet (Qp of i s fEeAns - e%‘&@‘éd \P!V%f"d%‘éf?“b“"ate 8&{?% 8f the

invendlon. day 2 and day 4, all the sanples wer e conjugated

s Sty NHESHE TR TEPPUG P B B S b oy epthide
nonagptiael] |dElprephde\'{ln5@apebndV|or db%apebirdé\&ﬂicmd) akid kf’e@ﬂ.e@wh@ll enimprise the
Am1n8ﬁgglumt-rlﬁc lﬂiﬁahk())se \ch:]u%‘rgi ogturtl as weﬁ gsj‘%{ddr\éﬁlﬂ%zééﬁéé E%ﬂ%@‘iiatﬁrglly Eoccurrmg
aminENGIaMNEERED ANTEBER) Eash ‘f‘ﬁeﬂné y@@p@@%@%ﬁgbﬁé@w@&emd below in the
squar@ﬁgdeQQﬁcﬁﬁlsQfm infeB® rdnBiMERdch O3 1DBY be conjugated with any

noi ety which can be covalently attached to the
antlbody through a reactive cy§eine thiol group

(Singh et al (2002) Anal HBiochem 304:147-15; Harl ow

E. and Lane, D. (1999) Maogli es: A Laboratory

Manual , Col d Springs sHaf bor ry Press, Cold

Spring Harbor, NY; LundpladgeL. [(1991) Chemi ca

Reagents for Protein Mdificationw?2nd ed. CRC Press,

Boca Raton, FL). The attached | abel may function to:

(i )thlﬂui dhyéroghetieatyhbbeorsl, gotatyl, sqcibiuyl, baneydr mbstdroxyepzyh -CH20H,

| abel t di f d
onfthecdlely Ul A S e
<CH2 E’fhﬁﬁﬁﬁi‘ CRH, 80 a0AS I @N&I@Y, tCBRSHEnD; -(CH)INHC(=NI)NH,, -

I'1ze Irnteractions or increase affinity of
(CszuMﬂdl @mmw@cam(cgammm HEENSNHGANF dFHRETHGRIbI A ty,

H: %ﬁ%}{é@-{[)gﬁé}\gﬁgg—o %’111}‘1%!{19‘0 9 g?{] 1dg¥neﬁ’%l— %%%{Tcg/%egﬁﬁq%h%{g%, Xyclopéf(yl,

paraneters, or (v) provide a capture noiety, to

nodul ate Ligand affinity, ant icfpydy/ anti gen bi ndi @ r
i ori?@ati on. Labe cyst ei ne engi

t Lhodi y be useful i agnostic ass§ . g.
?ghqde ectTng expe ’/én anti geris WA in

specific cells, tissues, or serum Fof diagnostic
applications, the antibody will typically be |abeled
with a detectable noiety. Numerous |abels are

avai |l ab Q can be g y grouped inte

foll ow Dri es: . adj

r @G - o1 es ) , s 3HT T,

1 .,, 383 S, 6 4 6 8 G -

9T | | 1t 123T 124T 5, 131 T 133V 177T 2 11 .
213--, Ca e e, ,émha C In, 1, I, |

I, Xe, Lu, At, or Bi. d|0|sotope Iabelled anti bodi es

are useful in receptor targeted i magi ng experinents.
The antibody gaq be |abeled vwith |igand reagents that
bi nd, @ ot her @i se E@lex a_radi @}q;_ ope
net al NG eageng GRT i ve it h F@
enginee cysteine thiol of fhe anti body, u3| g
Ldueg described in Current Protocols in N

Innunology, Volumes 1 and 2, Coligen et al, Ed. H

W ey-Interscience, New York, NY, Pubs. (19 %

CheThahiming Acidgainera bpzprticaly CIEA PR @%e B MRSty et feluding a tumor-
assokifted M&&s@gﬁrﬁera@@g— Brug ki D) DHRA irtonel enfitbodifnent is protonated in vivo upon

%thro&gcb §3 Dal | as, TX). Radi onuclides can be
relegse o MV HR{DUE ) onpl exation with the anti body- dr ug

conjugates of the invention {MWI et al (2005) Nature
Bi ot echnol ogy 23(9): 1137-1146).
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Met al - chel ate conpl exes suitable as anti body | abel s
for imagi ng experinents are disclosed: US 5342606; US
wWG2R805E88 US 5316757; US 5480990; US 5462725; RISI/US2005/034353
5428139; US 5385893; US 5739294; US 5750660; US
5834456; Hnatow ch et al (1983) . I nmunol . P
6 5Ust W5 Pnitsiverchedgsigagd aaf Owlmw t‘)&ﬁé‘f‘ec“B ydu ﬁ&zﬁﬁ“a‘“ cleavage by a
! Mn 123480 8docled 1%%95@)1 BLOGm0dimeRtae WP @R is that whose
Im“w%m§§y§§'%k%5r%s et al (f ) 90) J. éancerl990 Suppl .
cleavag@is pagal gyl by|cothgpgin tc§ﬁ[{T§gﬁ¥mBP6€Bﬁjugate Chem
3: E%(%IQ lﬁg OW NIAMOQXCﬁtun@J indch99& epN%CJi mpcﬁz@&, a Blr4pkptide or a
227387-90: "Canera et al (1993) Nucl. Med. Bio ol .
pentaRpridg SExe@plary KipRitigesancluge: vilmgggylling (ve quypicid). lpgpe-phenylalanine (af or ala-
phe). %%%ﬂa@&n?e}aﬂ&s inMBdeetlydaie-valine LROMN D) (gly-val-cual glydilegiycine-glycine (gly-
663-1670; Canera et al (1994) J . Nucl. Med.
gy-213%: 640- 646; Ruegg et al (1990) Cancer A Res.
50wAaR] 2 4 3R6 thaVeydedgerg the adrb((naﬁa@) wifich R Rlu@ttachd\j@qj:hlral Each carbon
44:1663- 1670; Lee et a
atom @whigh a;ff isggeed Krdengadeptly "é&he &P O &4 (<§?f@3fe g“{f“‘”‘nﬂcﬁ racerpjg gpixture. Amino
acid uﬁﬂs rﬂa]y%ﬁ Belchantioti@Ray s ra®inicadr datQ@ReriBi oconj ugat e
10 103-1 11; Mederer et al (2004) J . Nuc
SYtea I}5:129-137; DeNardo et al (1998) O inical Cancer
Re$l%€3p§.‘cbr it 24&3 9i2n pidbeetig= & br 23] link20 A3inoCevivomit (—Ww-) to the drug

Bi ot ap (F pharmg eu 53- 3{ §c@i?’u tIN'rll&lﬂjleaStretcher
moiety {D)_yyhe ) it {5 pres Y,
s gher Ta9) ‘?eA ARG DR gt G
unit 1§ (HODBY mdicty wiercthe Afvlnol Acid Onigiphses Thavipresr wielsp ks e dryg

antlb((dlv AR helNbGh the Nedho A&d(ﬁhlt ana @trﬁs'ier“xt alRas el (W, yeto). adpaded 8893re of two
Cancer Bi ot hera

har naceut.i cal
generelﬁypesi:FelfdPlglgletéVﬁtaEcY nof éel 1m§1u é veaé nlgr(;:l sre ef 1mmol§tiﬁle % 4{30% gx%t lggﬂe in which
part of GlUSTORISREnEteatisshound b the Pescwmiety aftgystesvapn eqruenaﬂgenmma@ of an
Amu? A%%rupi)ﬁ%ﬁt hy%@&i%%k\%p\orﬁggt@BQWug hbl&y H86E I Wihen Enh@ﬂ@ mnﬁiﬁnng a

ypes Lhc udi n ansg% Liss atcfvaé/w atu rcell
glycigshghycise ﬁgﬁeﬂwvlh‘gagw&%@’aﬁéﬂm BTN 89 TREFe0T ‘T‘%
associated QF RS @ SNtanckiadsph s od@d pheacon igploexdk-4seciated prooase: @ glycine- glycine-
using the techni ques disclos 2GRk RedeRent
D“%WWWGHBFgé?“%@H%W%ayﬁﬁgmgigo ﬁgAagzuo§g§€%ﬁ5&§ es aan "
hydrdlysit@daeR6 @REs plaedhethin teagentdl, facintie glwmsl%rug/\mqnethb@ﬁ @nd liberating the
Drug commercially avail abl e fron1InV|trogen/NbIecuIar
®Pr obes (Eugene, OR) and Pi erce Bi ot echnol ogy,
( Réicdabtber dybd@injent, () is WarrinipebsnaylsorhameysGHBY yni fsee Frca‘ts@ﬁ ¢ and 3) whose
are availa sclosed (| 1 _cIREDERZY, .
prengleapi] s Sty R O ERE L P Ry SR e B RANER: nicoor
cwm@h&ﬂﬂ&@ﬁﬁk@ﬁ&mbﬁgﬁ@h@4that can be neasured using
VarEJx ‘T‘ar} &%‘351111%!56& 2 n&rQbIf- W%L@Spa@ehﬁut?ﬁ(zy{l@ -ER¥ly- ; -Gly- ; -Ala-
ze a color change in a substrate, which can be
fmenéﬁ%@ﬁed spectrophotonetrically. Alternatively, the

€ n lﬂ &B eﬂ&)ﬂm&hﬂ; £Druf hﬁlefyllidmf ese ADCas ovicch emtiditieSescranit is absent
(y—OP ﬁr awhggx ceegté%ﬁ aatcc% tlgbee S gg{:s:a#\" gtggrg(g’oggam i fying a change

c heningininGs OBRoL S 1 8- enrmé%%%@ceév%*éﬁ% 16fi7sg - | gy one cmbodiment
Y- i V\,F] HX]%] Sr%'?ﬁb( ¢ B A8 W %Al vin ﬁl@%ﬂn@ﬂu@g@gat&ﬁlﬁ thd YEAB £6Up! anh bcglhdcted

eneasured (using a chem | um noneter

directly @rvPIviap cybonglo rrarbenestecn ethey wrop WhCTE he6Pe §@é?ﬁeX%%Pla@bi“B ure:
Exanpl es of enzymatic | abels include |uciferases
(e.g., firefly luciferase and bacterial l|uciferase; US
4737456), luciferin, 2,3-dihydrophthal azi nedi ones,
rnal at e dehydrogenase, urease, peroxi dase such as
hor ser adi sh peroxi dase (HRP), al kaline phosphat ase
(AP), b-gal actosi dase, glucoanyl ase, |ysozyne,
sacchari de oxi dases (e.g., glucose oxidase, gal actose
oxi dase, and gl ucose- 6- phosphat e dehydr ogenase),
het er ocycl i ¢ oxi dases (such &s uricase and xant hi ne
oxi dase), | actoperoxi dase, m croperoxidase, and the
i ke. Techniques for conjugating enzynes to anti bodi es
are described in O Sullivan et al (1981) "Methods for
the Preparatlon of Enzyne Amtlbody Cbnjugates for use
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A | abel may be indirectly conjugated with a cysteine
engi neered anti body. For exanple, the antibody can be
weovpgEsed with biotin and any of the three bPOEUS2005/034353
categories of |abels nentioned above can be conjugated
with avidin or streptavidin, or vice versa. Biotin
bi nds selectively to strepta(Lgln and thys, the | abe
can be conjugated with the body in this indirect
manner. Alter t AL\, —tNoH i ndi rect conjugation
of the I abel with the polype de Q&tamt | the
pol ypepti de variant is conjugated mugh a /smal |l hapten
(e.qg., digoxin) and one of the different/tppes of
| abel s nmenti oned above is conjugated with an
wheregr is -Gre@ataby], [FbIGr e pikyId ehalpgani -giFP O €YaR0; M in#tiptegy geskiefrom 0-4; and
). Thus i ndi rect conjugatlon of the | abe
prm%é%%PPﬂM peptlde vari ant can

(O TaRSTN O () 1 BBl PG TCH e componds
are eléA&&d@m SR &8, PASabuDkel @) 2-anfivénipoblyfepiizna derivaiiealbiy gl (1999)
BIOOI'% I?\?edp(l,:hemt etct dd {%fﬂﬁd o E%}{r %\%m@&p&y%&gs Sﬁc@ﬂ%n Mmmt undergo

etitive binding
cychzatssay@ sl ey pies el *i’sé'é%t“%‘%ﬂ‘?é@\/}l‘lfhbs%tg%‘i/ gmincppric acid amids

(Rodrk NG PSS iRl thidly Bl gR 8 329 Sapfré@iadly sbi@Bdd bidybinael1pme bicyclo[2.2.2]
ring Sﬁteérggé)torw&al f%7% n ual Ign‘cl) -nggc BE 52{15‘ a%d 2- ErRmcg]ﬁIinP/ppﬁ)%}omgﬁ% amides
(Amsbepyalt hlZ1999), J Qﬂgs@aﬂm 5215 By)- Etimihatipn aﬁqmeaqovtﬂgm&drb%sﬁ&f Fysutituted at
glycu{e?ﬁﬂgsmlrgl %&ﬂ(l%ﬁ?ﬁ Med. OhEn l2ahet7) fdaankddpedbesif-Bimddiee spacer useful in
tion can detect cell-surface receptors. Another

ADCste for detectably | abell ed antibodies is a nethod of

berbnbasedimenmriripeapitise bewehod bishydepxpronyligaedeBHMS) whigh can be
usea WildBhpat LQUESERIn] ARSI Abldedy and detecting a

i escence signal upon binding of a |gand Simlar

bi ndi ng detection nethodol ogies utilizg the surface

pl asmon resonance (SPR) effect toqpe y e_ghd  det ect
antlbodyantlg n |nteract|o Det cﬁlonnlabels such as
fl uorescent es and che I nes ent s (Briiggs et
al (1997) ap [T ﬁor s ent
Dyes and Thei ng t ines a

Chem Soc, Per |n- Trans 1:1051- 1058) prOV|dera
detectable signal and are generally

comprigifed +-{rgringhnriiderlespangyl € e %Faﬁfynw&“ﬁ%oﬂ?é’ Poriad “ifggootetal
(200§J %QQeW Ehe%% int. (Eh)42t4hb% Aredy 8l antd, kR diyisoaul-d; Ayndugezes -nitro or
high signal with Iow background so_that snal
cyanquna nstap intese regingfie B i@ ordafpdpéngs ReEng it ? ©det ect ed
DENDRI@@LHH&QB| free and ceII-basedassays and (ii) the
B‘g Pgdlrr?egtd erkerr}_, mayb e Q 9 netht%t %gthﬁel' 1%r &Qalénpﬁ{achgdaﬁ of more than

e 0 serv noni tored an
one dngommemrmmawmhnsa IglﬁﬁlfﬂIPCé@ﬁ]t linfsgs iSSP Aoy S W l (2002)

Bloo?g&m &(fv?ehicﬂa%hérﬁw@' 1 \¥dni 202132285 S & (tnomxjalmaﬁxﬁ & Medicinal
Chen@gtaé&lli%ﬂ?ﬁh 9@1 %té:thlnlgers Cfnhlgcr?a%% ero rl;lolgrrGr%t o?éJrEﬁ tggr?i%ody)le loading,
which B\@atgio0 the p@atney of Sio| ARSI [Thesy whees mmlwegl@ﬁlfe@@m% bears only one

react 9 c SHQQE?OI grga)(: %gfxlgt@%e'oo@ H‘rlugfﬁglet@ﬁ LeEle R hRIRRSigh b Hénﬁlytlcallﬁﬁkr

d, pa@[lowlﬁ@xw%fm%fnglﬁ%?f d%“dﬁtﬂ%glgf‘g geél%engﬁlrl]ciwhug tQ n111eI nucleolphlhc
drug GRS edREfR B bdbosjugael by dedbdwithThercblotoettyl airbgeh musitril fmctighal groups:

cellular fluorescence intensity and enunerati on of

fluorescently | abelled events, e.g. cell surface

bi ndi ng of peptide-dye conjugates may be conducted on

an system (FMAT(r) 8100 HTS System Applied

Bi osystens, Foster City, Calif.) that automates

m x- and-r ead, non-radioactive assays with live cells

or beads (Mraglia, "Honpgenmous cell- and bead-based

assays for high throughput screening using

fluoronetric mcrovol une assay technol ogy", (1999) J.

of Bi onol ecul ar Screening 4:193-204). Uses of |abelled

antlbodles also |nclude ceII surface receptor blndlng




resonance imaging); (ii) McroCT (conputerized
t onogr aphy); (iii) SPECT (single photon em ssion

W@ o0vplsa88 t onogr aphy); (iv) PET (positron em SBCDOS2005/034353
t onography) Chen et ai (2004) Bioconjugate Chem
15: 41-49; (v) biolum nescence; (vi) fluorescence; and

Q (vii) ultfyasound. |Inmunoscintigraphy is an imaging
proceduréglin Wﬁ{ch anti bodi es | abel ed with radioactive

NBSt es™gre adninistered to an animal or human
\\ pati ent andHa picture is taken of sites in the body
e the antibody | ocalizes (US 6528624). | nagi ng
bi offr kers may be objectively neasured and eval uated
as an indicator |jof normnmal Rgi cal processes,

X = patHpogeitis, QN HEEHsEH-Chip peolGgeetdiCleesponses to
a therapeutic intervention. onarkers may be of
several types: Type 0 are natural history markers of a
di sease and correlate longitudinally with known
clinical gpndices, e.g. MR assessnment of synovia
i nflammatilion in rheumatoid arthritis; Type | markers
ca e eff¥ct of an intervention in accordance

h a frechghi smof -action, even though the nechani sm

not be associated with clinical outcone; Type |
marr@rs function as surrogate endpoi nts where the
change in, or signal from the biomarker predicts a

cllnlcalngfneflt to "validate" the targetedtesponse,
such as asured bone erosion j L hr
M Tt T B SN §¢’aﬁfaa NEhBHi0n:
phar macodynam ¢ (PD) therapeutic informati&n—about:
(|) expregsion of a target protein, (ii) binding of a
erapeutfic to the target protein, i.e. selectivity,
anq/ek%%LﬂQ[e €ance and haIf-IkSe phar macoki neti c
vanttages of in vivo | mgi ng bi omar ker s
| ative to | ab-based GioOM.ERIGNHCIGCHEde: non-invasive
r ment , quantlflable whol e body assessnent,
repetitive dosing and assessnefit, i.e. nultiple tine
points, and potentially transferable effects from
preclinical (small animal) to CQ ni cal (hunan)
results. For sone appI| R mgglng suppl ant s
or mnimzes the nunber 6 experi nents in

pr qgﬁn'oﬁér%ﬁxbodﬁﬁéﬁ%f%%p&@h@ Bﬂdﬁ‘dhédj &nﬂﬂi’fﬁghl&@ vht‘hb«ﬂf isnmolative 2,6-
i ncl ude radi onuc es s

s o TP 4 340 P PO o g o it 0 pplorsss: sl

et al @.’D@)J Ames. Chenp. Sh(q 125¢15688r1,5689; Shimis pt al (2004xk AII‘LU CheAt Soc0}26 1726-1731;
AR e il 4R, Jiﬁﬂét@ﬂ 4408 a6 8denbpfoyE G @thaMomBoudds of the

Am“ gﬁ%??hdgg?gﬁer such as DOTA. Linker reagents such as
1m®@@ﬂA—nale|n1de (4- mal ei m dobut yram dobenzyl - DOTA) can

be I@ﬁrﬁmareaﬂodmyent e Drsagitd onthofman nobenzyl - DOTA wi t h

Am%n et ano ObUthJl#'ngnt ! Iﬁrn(( tlleélclf@alffé&xu vated with

i sopropyl chioroformate (Al drich), follow ng the

pr de exbuspectdfpacAxwiss ¢ Yy) astrepagsentep o ﬁ‘)rmF’Pﬂéi) &% 1. Acad.

Sci. USA 97(4): 18 2H18O7) DOTA- mal ei m de reagents

react with the freg—blys H% am no acids of the

cystei ne engi neered an|| odli es S%SQPrOVIde a mnet al
g

conpl exing ligand on t [ Lewis et al (1998)
Bi oconj. Chem 9:72-86). Chelati linker |abelling
reagents such as DOTANHS O X
(1,4,7,10-tetraazacycl ododecane- |

tic
whegrisi Qs ores 2l 1y SR yEub dngeBEo wispiafs i ot ABESdhfing from 04
comercially ocyclics, Dallas, TX).
Recept or target hh@ cﬁa§N§§§ gd|onuclide IXbeIIed
anti bodi es can prOV|de a marker of pathway activation
by detection and quantitatiom of progressive
accunul ati on of antibodies in tunor tissue (Al bert et
al (1998) Bioorg. Med. Chem Lett. 8:1207-1210). The

conjugated radio-nmetals may remain intracellular
follomnng Iysosonal degradatlon Peptide | abelling

T Y R I 1 T ~ I Y 1 NN PN PN A 1



Peptides and proteins |abelled with two noieties, a

fluorescent reporter and quencher in sufficient
WEe@xiosd488) under go fl uorescence resonance enerByI/US2005/034353

transfer (FRET). Reporter groups are typically

fluorescent dyes that are excited by light at a

certain wavel ength and transfer energy to an acceptor,

or quencher, group, with the appropri ate Stokes

shiftfor emssiicALCIBXNEHITKE htéess Fl uor escent

dyes include nol ecules mnth extende aromegjcity, such

as fluorescein and rhodam ne, and their derivatives.

ThemBodienestierforngdonttedy-dragcoezapapmpaihdsynciyde XIlla (val-cit), X1IIb

Ely-gyapshed by the quencher noiety in an
m“:%ﬂggzgﬁ%g%tﬁJc Upgn ¢l eavage of the peptide by a

pepti dase or prote et-ect abhe i ncrease in

fl uorescence y be neaNthgngnlg t, C (1995)
"Fluor| €0 yF% Enzynes", Met hods
in Enzy %gy den1 Press, ; 8-34). The

| abel | ed anti bodi |nvent| may al so be used
as an affinity purlflcatlon agent . In this process,
the | abel | ed antlbod i mmobi lized on a solid phase
such a Sephadex reS| r f||ter paper, using nethods
wel | known in the ard nq i mobi i zed antlboH%
contacted with a sanple co%talnlng the anti g®HI2o be
purified, and thereafter the support is washed with a
sui tabl e solvent that will renove substantially al

the material in@he sanple exgept the antigen to be
purified, [ is bound t@ {%fimnﬁanDlzed

pol ypeptid nant he |gqup washed
wi t h anoAbhgr it Ie so ven sfich gl§0|ne buffer,
pH 5.0, that wll release thH anD from t'he

pol ypepti de\vari ant. Label | i ng reag nts typlgﬁlly bear
reactive functionality which act (i) rectly
with a cysteine thiol of a cyst Nne engi neer ed

anti body to formthe Iabelled @pﬁy (i) with a
linker reagent to forma i nke i nt er re¥idbe, or
(iii) with a linker antibody to fornlthe | abel | ed

anti body. Reactive functionality of |abelling reagents
i ncl ude: nal ei m de, hal oacetyl, iodoaceta@ de

succi nimdyl ester (e.g. NHS Nhydroxysuc bnide),

i sot hi ogyangt e, sulfonyl @rl
2,6-dic otr|a2|nyl ta 00 yl ester and
phosRE 'N , I onal groups can

al so’ De\ uged. An exenplg ryg{ea@t|qe functlonal roup
i s N-hydroxysuccini m dyl (NHS) of a car boxpl
group substituent of a deteciable |abel, e.g. biotin
or a fluorescent dye. TheHNdS ester of the |abel may
be preforned, isolated, Qﬁﬂk&kg and/ or
characterized, or it may med in S|tu and r eXdikd
with a nucl eo

CneteRr By o oeieos RS OGP RSN oo x1ve

e reacting with some conbi nation of a carbod||n1de

reagent, e. di cycl qhexyl car bodi i m de,

di i sopropyl rbod|¢$1 e, Or a uroniumreagent, e.qg.

TSTU (O ucci ni -N, N, N, N -tetranet hyl uroni um
op

tetraflu obqqab@—c#ﬁs (Cbenzotriazol-
-tetra hyluronium

[ -yl

hexﬁLT%% sphate), HATU

(O (7-azaber@ot ri azol”~ |Py| ) - XIVa

N, N, N , N -tetranet hyl uroni um hexaf | uor ophosphate), an
activator, such as 1-hydroxybenzotriazole (HOBt), and
N- hydr oxysuccinim de to giverst he NHS ester of the

| abel . In sone cases, the | abel and the antibody may
be coupled by in situ activation of the | abel and
reaction with the antibody to formthe | abel anti body
conjugate in one step. O her actlvatlng and coupllng

e I Y ——p——— Y P~ /1 v 1. g o 1



non-r educi ng SDS- PACE gel s. These anal yses al | ow

assessnment of whether Thi oFabs retained their reactive
wao hioelo3gsoup or were rendered inactive by formP@rUS2005/034353

i ntranol ecul ar or internol ecul ar disulfide bonds.

Thi oFabs L-V15C, L-VII OC, H A88C, and H A121C were

expressed /andgpuri fied by ot ei n- G SEPHARCSE(t m)

col um ch ona ograph% (s t hods sections for

de g_i_l__s@> L (L)_Le ns {were anal yzed on SDS- PAGE

gel“inTe u0| ng (W|th DT nd non-reduci ng (w thout

DTT) conditions. Oher red cpng agentgrgych as BME

(bet a- mer capt oet hanol ) can used in the gel to cleave

interchain digulfide groups. It is evident from
SDSPA gel aﬂal ysis that the major (-90% fraction of
Th| |s,4 the nomeric form while wild type

v8 |§ esse ially in the nonomeric form (47
kDa) h| oFab (A121CP and wild type h¥IMeFabv8 were
i ncubated with 100 fol d excess of biotinmaleimde for
3 hours at roomtenperature and the biotinyl ated Fabs
were | oadedoonto a Superdex-200(tm) gel filtration

col um. [Thi pur| f| cation @t ep was useful in
separ at i n o f [51 ol i goneric Fab and al so
fromex 2b| ide (or free cytotoxic

dr h—86i\gu 5 shows—val i datl n of the properties of
Thi oFab yarQants in the absence of the phage context.
The proteins w thout phage fUsPon, huXI¥dabv8 and
hu4D5Fabv8- A121C ( Thi oFab- A121C) wer e expressed and
purified S|r(g prot e ar ose beads fol |l owed by

|nc ba% Q?Iﬁ% h gt excess of

'nand HER2 bi nding of a
b| otinyl atted cys engi neer ed

Rhi oFab amiva
non-biotinylated wild type Fab was conpared. The

5 wherpXient of biotin conjugation (interaction with
streptaw din) and their binding ability to HER2 were

—0B ' 5 ELI—SA(@rhﬁWses EaciCHaBHy®@)s Test ed at

2ng and 20ng.’ Biotinyl ated A121C Thi oFab retal ned

conparable HER2 binding to that of wild type

hu4D5Eabv8 @Fl gure 5) Wld type nd A121C- Thi oFab

wer e filtration chr omat ogr aphy.
— Gz @ &E \gglrgé)"test ed for and streptavidin

bi ndi‘mg” by ELIFSA usi ng goat anti-Fab- HRP as secondary

anti body. Both wild type (open box) and Thi oFab

(dotted box) have simlar binding to HER2 but only

Thj ab( i} alned streptavidin bijpding. Only a

b ckg/oun&q evel of | nt eralei_l )on @A (t3|r_|e) tavi din was

oRserfed with nop- Bl otinyl'stéd w 2AuaD5Fabv8

( re 5). Mass spectral (LG ESI-IVB) anal ysi s; of

bi oti nyl at ed- Thi oFab (Al 21C) resulted in a major

peak with 48294.5 daltons conpared to the wild type
yisNu4D5Fabv8 (47737 daltons). The 537.5 daltons

di fference between the two nol ecul es exactly

corresponds to £‘S| otin- e| m de conjugated to
t he Thi oFab. r of,pi N _Se irg
(LC- ESI - Tandem nass anal ysi s) resﬁ ts further

confirmed that the conjugated biotin nolecule was at
10 and k RendagWeytyENGH Ge€y 191 @yim i Ewildue (Table 4, Exanple 3).

e e e ey T U 6, F e oo v

is redzkinedb mgslm:acrphxbe graup pedséng oit naetibndyaHsei ¢leqtrp¢hpl@\grqq@f op H@an‘ubody
mch%r,%[ltrg?e%gkﬂnﬁé {o, alddh e eldi®R Bbors@bups. Thy/RE B IMRE sh@Bophilic group
mn I's the nost abundant protein in plasnma. Serum
al bum n bi ndi ng peptides (ABR) can alter the
phar macodynam cs of fused active domain proteins,
including alteration of tissue uptake, penetration,
and di ffusion. These pharnacodynani c parameters can be
rmdul ated by speC| fic selection of the appr opri ate
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of Fab heavy chain in 1:1 stoichionetric ratio (1 ABP
/ 1 Fab). It was shown that association of these
W@\BB6Ma4388 Wi t h al bumi n increased their half |iP€I/bg2005/034353
nore than 25 fold in rabbits and nmice. The above
ofa ng]?; gagaq%gtgﬂtrh gﬁgéclf%@@cqé\%pg %}bgrﬂ acar%ﬂgfgé'p?e crogglent beong % an antibody unit.
Usefuﬁiuéla)p&pegb.fpls 6n CIOfljetigdbde it av fonligiyeti ot tn»dra@dd PXige amino, hydrazine,
hySh 8L S cleFitghliEarSip SR M iddy
th‘OS""é“rC%L*ﬁ‘) 20 Dol & 0l e B Fab)
provide§ adopyenight sitgy fergtijchget € 2 L%&Enpl ary al buni n bi ndi ng
pepbicAs, p%Stﬂié%@ ESkdrd1ah btdfRaparbdiy foriringn@eptidé trind Btvéetwolpemore

ammoam no.aci.g SE UGFCG || St(%\% I ncagg%rfpgr ﬁ@’eiegmp% according to the

hqmd@;asd\,ﬁmhe@mamwmﬁer@@cg Diidye QI0RD) [ TIEBPRCSRNEERAEDDFS 136
Acadeﬁ%@r&% Wldn S 24 h(EQJHQ—tEm @5@5&)[) NO 4 DI CLPRWGCLW

NO 5 The al bum n
S éﬁ}ﬁf@ﬁ'@@gnesﬁaﬁﬂnadlbﬁ Eﬁsﬁnﬁ) efi W&H’f ?@Fmﬂ 8“ or seeqéence gf (eactlons elflcludmg
Spacel‘ afretclfelabhlﬁtmm(hmd s, Thhgsiees, Stieiboan, AnamJIAChfmemlammp}w reactive
BURL gl G, RERLV-S@cER8Sroups
fummﬁna{ éroué’s th%gare el&ﬁgqhﬁgﬂgﬁgg%%ﬁéom t%dbl nd al bum n and ha? P
includg, ‘1‘1&4f¢n0|tluf”é€d(t°ﬂ/) in rabbit of 2.3 hr. ABP-Thi oFab
proteins were purified on BSA- SEPHARCSE(tm fol |l owed
by bi otin-mal ei m de conjugati on urification on
Super dex- S200 col umm chronaT‘d‘é‘N@Wescri bed in
previous secth@ooHPurified biotinyratedQttoteins were
honmogeneous and devoi d of any oligoneric f or’ms
(Exanple 4). Figure 6 shows the properties of Al bumn
Bi ndi ng Pepti dé€) (ABP) - Thi oFab variants. ELI)PA anal yses
wer e carrled ou tot he bi ndin | ity of
ABP- hu4D5Fa.b @ Ry 8- VI ?)géﬂéﬁ]d
ABPhu4D5Fabv8- A121C rabbl t al bumi nQ streptavidin
and HER2. Biotinyl ated ABP-Thi oFdbs are capabl e of
binding to albumn and HER2Z with simlar affinity to .
wherd X ata 1@Fingirbb, &3 PemABPO-ms DEFdinv-8 onmaleinidei r med by ELI SA
( Fkrgﬂﬂgtﬁeé @Albo%%nﬂhéﬁgl{ermgj IEQﬁt@iQutkd Wil r&1§s W@l nyoIhised solubility or

ate was coated _wth al bum n,
reactlh‘ERfoemem@Aa a@rga@sléanub@ guch 5 kiRl C8P3 M GERAAT, flayincrease water

solub'%‘%POthE %E&pﬁld tfaglhai e%%t[ﬂ)hné_llaggona)@ he keVBGe? WA @E antibddy or the drug

moiegyf or @cﬁ@f%@e cp@hgé ﬁce)%zbtfnné\? ﬁ&}ganégq% g?lgam%erdneﬁlate{ w1th(i? 8919 IL?drug linker
interidddkd) ik Ab, @ehetiaton ok syABRichodDEmiy«Bo weparate A¢E-i ng t hat

AB%hThI 3 FaQ of Yf@ En%enﬁgl{gxbjrgséfy%gﬁémpiaﬁ Rt At b8 1iRRda®s, MDdSrepared with
° PR oFabs

I C_man
ke BAES. BFS ENSSCEYBS, PRSP ey AieH g va. sue,
sMc@) SMﬁlalslv@HSsulfBElgcs Fs@EKGVIBS,iswifockkielg,5ilS-NBS, stEFSZABmgf?% -SMCC, and
r I t 0 | c agents:
oy ST L) AR o
DTNHQ BEI[BUHMDBB%MH BMOR BMPEQ)3, mqma(ﬁ@opemqh@@ cpmlyer@@ly available from

ed 1o ant i tptdg
Y T T
L SO REE THIGmaRE) JIS R EASeeTvess AF 18 208508 éPHhﬁ'fiﬂlP‘E&{aédb"Ok and
Catafog aﬁls—ﬁllafem‘fld%Lféage(an -2kt attachMent b6s thidt AGH G adysteilt AAZiAdEEY antibody to

a thlﬂélgrgalg%ﬁ{l:g I‘S}xtggjlt Fﬁ‘e)‘a’l or g%gﬁgtér?r?% Fak?ncag s?ig]tﬁralafjor %(?{):lfr}{aﬁtrflisﬁﬁ% Sother
ncﬁcﬁn&l(glrcfups(beﬁdmpﬂ]gmﬂdeovhmluateheag_tlvb sk p throb gg@mf a cysteingengineered antibody,

drug mo%%/eﬁgdl fmkg\'r Hgfmladlﬂéﬁgglude a8l EBRHAbBmodeet Ml viaA Pyridhe, disulfide,
edsed urif but with relatively |ow yields.
pyrld-)lbWélP lfloﬁ)@mé%(ﬁ‘ldé@@foﬁﬁnaé%d purification yields of L-V
1CC, H A88C and H A121C variants were sinmlar to that
of hu4d4D5Fabv8. Therefore these nutants can be used for
further analysis and reconbiTred to get nore than one
thiol group per Fab. Towards this objective, one thiol
group on the light and one on heavy chain were
constructed to obtain two thiol groups per Fab
rml ecul e (L-M 10C/ HA88C and L VI 10C/ H-A121C) These

o ~ N -
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The effects of engineering two reactive Cys residues

per Fab was investigated (Figure 7). The presence of a
w@emonsi4ks oti n was tested by probing the bindi POI/082005/034353

bi oti nyl at ed ABP-Thi oFab to SA using streptavidin-HRP

(Figure 7). For HER2/ Fab anal ysis, an ELI SA pl ate was

coated with HER2 robed with anti-Fab HRP. For

SA/ Fab anal yS| s, anl EN SA tﬂ)ate was coat ed Wi tg SA an

| 3t e was coa?ed Wi t SA a robed W|th SA- HRP.

i ({)e 7. ELI SA anal yses fo i nteraction of o
bi otY¥ nyl at ed ABP- hu4D5Fabv8 cys variants with HER2,
streptavidin (SA). HER2/ Fab, SA/ Fab an I ndi cate
that thei BM(REDacti ons were monitor edd%lgl‘ﬁ@é)‘1
anti - Fab- HRP, SA-HRP, respectively. SA/Fab nonitors
the presence of single biotin per Fab and nore than

b L QT 196430 ¥ 5! Molecul
ﬁ%??“hg“k&re N Qto kr’gg"heldé'1 O%gr c?r%mgﬁéséfrs sellm% T to
Blosctehf&t InofBogldergP@, @gwthesize almc@rd(ame §irh eroqepiures dgtrEted in Toti'eet al (2002) 1.

Org. ﬁ%éhe@hs@é 169b; Gﬁdn&y hek i (P95 aN0dOtHaInes0BE 52- 5808 FRECH ctWBG996)
her co s r
oL SRR By LIS T3 SRRy
03/0260E WEBRDANGEB LEnd WHD GH/0GE8VARI ANTS OF TRASTUZUNVAB

Cy 12 a0 U 6 £ daide@ intd 18 ifKed By 148G kR following linker reagents
noﬁ%%h%%% ahla:’(‘fI agy, trtést uzﬁlmab 1( HEI%CEEPTI N(r),

with ¢ Nagmigptpf phémino Apd Bl ¢ i n resi dues. The single cys
mut ants H A88C, H A®21C and L-VI 1 of trastuzumab,

and doubl e cys mutdnhts V110C-A121C Y110C- A121C of
trastuzumab were ex r_e m OfHE-NChi hese Hanst er
Ovary) cells by fermentat | in media

contai ning 1mM cyst |ne The A88C mijt ant heavy chain
sequence (450 aa) i 9 SEQ I D NO 6. e Al21C nut ant

Yinkha kNS EAHENEEanb $20HARS0LS; SEQ | D NO 7. The VI
Whent}ﬁgl\érrlﬁlt gﬁt |ght chalnn sequence (214 a?;) is SEQID

NO 8. EVQ_VES

VQPGGSLRLSCAA GKGL EVWARI Y YTRY
ADSVKGRFTI SADT K YANMDYWGEQGT
LVTVSS

ASTKGPSVFPLAPSSKSHSGGTAAL GCLVKDYFPEPVTWSWNSGAL TSGVHTFP

AVLQSS GLYSLSSWI'V SSSLGT QT'Yl CNVNHKPSNTKVDKKV

wherX P STIDFHTCEPCEMERL GG PSVFLFPPKPKDTLM SRTPEVTCVWDVSH
XDPEVKFI\NWVDC:\/EVHNAKTKPREEQYN N3) Y LTVLHQ:)V\LNGK
XYKCKVSNKALPAPI EKTI S

MTKNQVSL TCLVKGFYP PP LDSDGSFFLYSKLT
VDKSRW QQGNVFSCS SLSLSP QID NO 6
EVQLVESGGGLVQPGGS SGFNI KDTY! R/RQAPGKGLEW/ARI YPT
NGYTRY

ADSVKGRFTI SADTSKNTAYLQMNSL RAEDTAVYYCSRWGRYG-YAMDYWGEQGT
LVTVSS

CSTKGPSVFPLARSSKSTSG SCLVRBYFPERVRTINWSGAL TSGVHTEP
AVLQSS H
GLYSLSSWIVPS Y1 CNVNHKPSNTKVDKKYVEPKSCDKTHT CPPCPAP

ELLGG PSVFL FPPKP

KDTLM SRTP DVSHEDBEVKENVYVDGVEVHNAKTRRREEQYN
STYRWBVLY oK SNKAL PAPI EKTI SKA EPOYYTLP
PSRE X MUKM A > anl
XNNYKTTPRY L DSBGOREL YSKL TVDKSRW S

QOGNVFSCE/VHEAL HNHYTQKSLSLSPGK SEQ | I

NG 7Dl QUITQSPSSLSASVGDRVTI TCRASQDVNTAVAWY QQKPGKAPKLLI YS
AS FLYSGVPS RFSGSRSGTDFTLTI
SSLQPEDFATYYCQQHYTTPPTFGQGTKV Xl KRTCAAPSVFI FPP
SDEQLKSGTASWCL L NNFYPREAKVOQMNKXDNAL QSGNSQESVTEQDSKDSTYSL
SSTLT LSKADYEKHKVYACEVTHQGLSSPVTKSFNRG XC SEQ I D NG 8
According to one enbodi nent, the cystei ne engi neered
thi o-trastuzumab anti bodi es conprise one or nore of
the foI I ovv| ng var| abI e regi on heavy cha| n sequences

L o, e N1 I N~ ™~ R LN



9-16). According to another enbodi nent, the cysteine

engi neered thio-trastuzumab anti bodi es conpri se one or
woreee/0df488 he fol |l owi ng variabl e region |ight cPk@i/nsS2005/034353

sequences with a free cysteine anino acid (SEQ I D NCs:

17-27). The resulting full-le t hi o-trastuzumab

| gG variants were asgﬁyed for h|oI reactivity and

HER2 bi nding activity F| shows a cartoon

depi ction of biotinyI anti bo binding to

i mobi |i zed HER2 and beled secondary antibody

for absorbance detection. |gure 13B shows. bj

nmesisishee pts pican by iptrpgesss |ntozaéqup“:!_:>pQ28aan Hte 8)@{)%18% €) Btﬁcu(g?al reagents with

the NARSRLRANCAAE AddGhinm of (left to right):
nonbi otinylated wild type trastuzumab ( ,

bi oti n- mal ei 1 de onjugatethhlotr (Jt u nab var\j\nts;

Vi C Al2

yﬂ'ﬁthﬁggizgggghg cys). i ant and
trast @zumab was t&sted at 1, 10, and 100 ng. The
measurenents show't hat biotinylated anti-HER2 Thioths
retain HER2 blndlng activity. Figure 14A shows a

cartoon)deplqglon of a blotlnﬁlated anty bo bi ndi ng

t o gy AbngE Wi thj PN O
anti - or bancecdet ecti on. Flg 14B

shows blndlng nmeagur enent s MAth det ecti on
absor bance at 450~nm of biotin-nal ei m de conj ugat ed
5  wherd Ris®r BIT 1A SirdidhbuRiEs of fihainé=s alantg imodlsedinio B Yinktrdp repdtipgjthe following
trastu | eptavidin. Fromleft

blfu“f%)gg FgHe™ Wtf%%‘ll“gfﬁégfg‘qj“@%% A E\%{ 21C(single cys), VI
10C/ A121C (doubge gys), and t®Yastugumab. Each thio IgG
trastuzumab variany_and rep_tra umap was tested
at 1, 10, and 100ngS—THe nEasu@ehents: ¥¥bw t hat the
HER2 Thi oMabs have high thiol reacgivity. Cysteine was
introduced into the full-length 2@ anti-EphB2R
anti body a certain residues. The single cy® nutant
HA12 1 ofIZFB was exressed in CHO (Chin Hanst er

Ovary) ce ans{;i&; t 1O—Nedija
cont ai ni ng nnd%y§te|ne Al121C 2 mut a, heavy

chai n sequence (450 aa) is SEQID NOZ3. O

TP N SADE RN L OVBLAEDTAY 3] TICTFERl

10 1nterﬁﬂ+wx|wﬁt MBSy an Amino Acid unit:
CSTKGPSVFPLAPSSKSTSGE?AAL(0 VKDYFPEPVTVSWNSGAL TSGVHTFP
AVLQSS
CLEcSTWM INTKVDKKVEPKSCDKTHT CPPCPAP
ELLGG ;and

PSVFLFPPKPKDTLM SRTPEVT .GVSHEDPEVKFNMVVDGVEVHNAKTKPR
EEQYN STYRWSVLTVLHQDW.NCKEYKCKV

XNKLPAPI EKTI SKAKGQPREPQVYTLPPSREE

MIKNQVSLTCLVKGFYPSDI AVEVWESNGQPENNYKT TPPVLDSDGSFFLYSKLT

VDKSRW QQGNVFSCSVVHEAL HRYGYTQKSLSLSPGK SEQ | D NO. 28

Cyst ei ne engi neered th|o anti bodi es conprise the
foIIomBBg_Eﬁiﬁng?aﬁk i heavy chai n sequences
with a free cysfteing am acid (SEQ I D NOs: 29-38).

Figure 16 shows non redué?ng (top) and reducing
(b qg&tt%@angt@ Bidddubrb BKQheSiQ&uBMn baed yactepraparedieongel

el ectrophoresi s kANt s
lsoﬂmcqua@ow lg,mdc% offrae g m it e B0 R
ﬁ{ %__ZC V279C; and V273C, with 2H9 wld
type ter 6 cation on immuobilized Protein A The
| ane on the r is a size marker |adder, indicating
15 t hewhersinaRt - 9?%%@Pﬁ§h§F% about 150 kDa, heavy chain
fragnments about 50 kDa, and %49 ght chain fragnments
about 25 kDa. Figure 17A shows non-reducing (left) and
reduci ng (right) denaturing polyacryl am de ge
el ectrophoresi s analysis of 2H9 Thi oMab variants (Ileft
to rlght Ianes 1 4) L V15C S179C; 8375C S4OOC

Y g, - = g~ o=



5

Lettelf(ﬁﬁé&ﬁ%o %nd {ias the structure

variants (in the Fab as well as Fc region) were
expressed and purified as described. As seen in

wor@aneEssl6, 17A and 17B, all the proteins ar ePCT/US2005/034353

honmogenous on SDS- PAGE fol | owed by the reduction and
oxi dation procedure of Exanp e reactiy

TM@WE‘B@MV &zilm%fjﬁl]illuﬁé\tai Bhor (J%Q&)ﬁ%]ﬂdféhri{ir)rpa&lp%rvmﬁ a m elmlde%tretcher

and a pd¥i-hrpidabe gl cdrbrindy1thveB )fself-imnlobin gt IpaBAGs tip stiucti)CL 6

anti body at certain residues. The siRgle cys nutant
H A121C of 3A5 was expre@sed | (8:0 Ch| nese Hanster
nt di a

Ovary) cells by E@n& ent r ne

cont ai ni ng H @ T 21C 3 \@% heavy
chai n sequence 446 a npri ses SEQ |

DVQ_QESGPgn\éIg LTCTVHSYSI TNDYAVWNW RQ:PGNKL EVWWGYI NY
SGYTTY

NPSLKSRI Sl TRDTSKNQ:FLHm&\ﬂ' TEDTATYYCARWDGGL TYWEQGTLVTV
SACSTK

GPSVFPLAPSSKSTSGGTAAL G%\%&BPEPVTVSV\NSGALTSG\/I—H’FPAVLQ
SSGELYS

wheregg%\!&%%@k T, ChYINHS RSN KVRKKVRRK SRDKEHT SREGRARERL k6 0-4.

L FRPKRKDTY nhIRIHE)\ANEmiAoV SHERREv R AR fsieho s and 2 p-

amin 38519 NS inolative Spacer unit can be prepared according to Dubowchik, et al. (1997) Tetrahedron

YKCKVSNKAL PAPI EKTI SKAKGQPREPQVYTLPPSRE

QVSLTCLVKGFYPSDI AVEV\ESNGQDENNYKTTPPVL DSDGSFFLYSKLTVDKS
RWQQGN VFSCSVM—EALHNHYTQ(SLSLSQQ( &HNOC: 39

Cyst ei ne engi neered thi g—hSAS nt |\/\ 16 anti bodi es
conprise the follow ng¢vard abje on heavy chain
sequences with a free S e Mnino acid (SEQ I D NCs:

40-44) . Cyst ei nEnegtgiNieefled 1 hil3- 3A5 anti-MJUCL6
anti bodi es conprise thhe fbl 1 owing variabl e region

i ght chain sequences with a f cysteine am no acid
(SEQ I D NOS: 45-49). TH OL REACﬂ,\I‘LLfW OF TH OVABS The
thiol reactivity of full length, |gG cysteine

engi neered anti bodi es (Thi oMabs) was neasured by

wher®Matid Bytoatrhetox g, Q isr-€pCoaliyt FOH @i Gyahikyiyy -halkgene Diteron-cirngstand m is

up to screen the ThioMab that is

_assay was S
10 a“m?%eéé%?lfl%%?n?@conj ugated with biotin-maleimide. In this

15

Ap-8f t r capture on |mmb|I|ze glel bH
a ept aviydi n- HRP N
ZQ\A;ave\\%ﬂCi '30\20919 1

assay, the antibodies are analyzed on reduci ng SDSPAGE
an dExgrdarypnsndiréng ermiuBitotompoynds o fie dvetieninglidenr obed by
[ ncubatl ng with streptavidin-HRP. As seen fromfigure

Ab- the streptavidin- HRP |5t ti® ei ther
wﬁ%ﬁ:}ed in heavy ch (g ﬁ%ﬁ @%W
gn\g%n\e)%sed cys ri ei ng and m
I nt abH

N1 3vasgE With wild type, alcatlﬂgq
Thi Mab vari ants speC| fically conj ugat ed the bioti
engi neered Cys residue. Figure 18 shows de MG YfgpéngMAF
anal ysi sof reduced, biotinylat ed Th| o- | gG var| ant s

Lane 4. 2HO L Lane 5 antl-EphBZR 2H9 parent P
ootype Each nut ant (lanes 1-4) was capi Wﬁﬁ PYPAB-MMAE

ant|-IgG with HRP detection (top) indicatingt

selectivity and affinity were retai ned. Capture by

i mobi lized streptavidin with HRP detection (bottom

confirmed the | ocation of biotin on heavy and |ight

chains. The |l ocation of cysteine nutation on the

cystei ne engi neered antibodies in lanes 1 and 3 is the

heavy chain. The | ocation of cysteine nmutation on the

cysteine engineered antibodigs in lanes 2 and 4 is the

light chain. The cysteine nutation site undergoes

conjugation with the biotin-maleimde reagent.

Anal ysis of the Thi oMab cystei ne engi neered anti bodi es

of Fi gure 18 and a 2H9 V15C varlant by LCYNB gave

L I L - Y " . - [ = 11 —\
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Figure 19 schematic diagram the streptavidin-biotin
interaction is nonitored by probing with anti-I1gG HRP
WO 2i0bo3a8s by nmeasuri ng absorbance at 450 nm TPEBES2005/034353
results confirnmed 2H9- Thi oFc variants V282C, A287C,
A339C, S375C and S400C had noderate to hi ghest Thi ol
Ab$ tivity. The extent of bi otin conj ugation of 2H9

Fc var |(-§1 ated by LS/ M5 aI yS| S
r aI SI c n |r
that thM ;@h ile
84

bi ot On conj ugat i on CHan ASSmt(ad 09

conj ugation, indicating the presence of a reacti ve

cystei ne thi ol group. The other ThioFc vari antsAbamt MMAE
the parent, wild type 2H9, had either very little
iotinylation or none. Table 6 LC/ M5 quantitation of

ting ation of 2H) Fc ThioMabs TH OL REACTIVITY OF

THI FAB LI CHAI NOVA | ANTS egni pg of a

gi
Fabs lof the antiBrb tibody_
vari &hts with a thiol react|V|ty val ue~o i
hi gher (Table 7), as neasured by the PHESELECT(R a §
of Figure 8. The thiol reactivity val ues of Tablfsebg”f Mmar
are normalized to the heavy chain 4D5 Thi oFab vari antj
( HShets1'Pel E)valighiGitis dimullgetp int- 2170 0% 2 ADITA AREIRGHE NG Ted antibody-
Otheerch{p'laWAnﬁgddQHtugcfonjhEinilﬁékﬁantlﬁiﬁ drugatidlety BN &Siekdd @tdouglsa BMPEO
r\;} E Vi es. o ﬁ.FstrTw'r ol reactivity per cent
linkenja p {95ET3YP © E?o‘suzfﬁr? 2B P ght chai n varl ant's
NTI BODY- DRUG CO\UUGATES The cyst ei n g| néer ed
nti bodi es of the inventyon mnat{})\ %e#Woth any
tther apeutic agent, i.e |e h clan be
ovalently attached to t pexqnt i body rt hr ough " reacti ve
cyst ei ne thi oli;qgr oWpl,CAsH exerrpl ary enbodi nent of an
anti body-dr Mate (ADC) conmpound conprises a
cysteine en%}l gred anti body (Ab), and a drug noiety
hS ant i body has one or nore free cysteine
{hgea thiol reactivity value in the
70, and the antibody is attached
) ohore free cysteine anmno acids by a
l'inke [ i /g D, the conposition having Formul a
: f AaNe @ is 1, 2, 3, or 4. The nunber of
drug nol et I&E =\ n¢h may be conjugated via a thiol
reactive |inKer noiety to an anti body nolecule is
| i Rihtredb By cysine pugibeed afibody atisdl, her 2:end mig s WA €h are
i ntroduced by the nethods described herein. Exenplary

PREﬁQQAﬁBN'B%rAM@oﬁY bh@@@‘dﬁ]@(}ﬁ@ﬁmrl se anti bodi es which

Rﬁ\é‘tleqﬁépc @ﬁ@mlaﬁimy&@ ge A g%(eﬂgh fev%zf eg Iggl{) oﬁlgrg]p;é)aalc chem‘?s!ry reactions,
condﬁ@ﬁhl 4hg adagent @ITPAtNtosé ADE) inglergr ingdelinga(1oyastien of ecysteme group of a
cyste . % r%%e?r%aﬁa%hl?oﬁ# Lvﬁpéjl}{ucér%%em ﬁ)nfox"ﬂJ Q%ﬁﬁrﬁ%ﬂﬂi&rﬂﬂdlﬂ@ﬂﬁ 1,08 a covalent

moi ety (D) erelnthe[}ﬁrg I ¢ 2 dr
bondafoﬂmeﬁ éﬂre@c@ortwéwam@at reggpiqh Digng (2igedio Fé‘t"% 1{“#_ L
mmeRMthamlkel@ ﬁ:dgéntl, ® f@htﬂﬁghﬁl&r in@rrtchiate @ wizia kdiakentiborg, fobptei Hereaction

md l i employe
w1th @ 8#&8@ rgl‘tO}lpo(ﬁ ﬁ%s\{}fnﬁ eng gerrefm &%?y do E%'ﬁg{;@éﬂ%hy 1) zl:nﬁ' @) maye l?ee ployed
withp vargtyDf csztem@engmﬁer&i antiphdes D BATHED erﬂdekeerto ?Iﬁefﬁ ttﬁﬁ@ﬁttor%?fug

Comﬁél{gg g6dui@se with utility for anticancer activity. In
parti cuI ar, the conpound

cy s’i”élp%lé c@ﬁﬁlF Hlé)égrglays %fﬁ fn]] %:8]%}010 86(9 ca&a% of rgactlng to form covalent bonds with

electﬁd@lﬁﬁ& QB\Ipls yn lakéraalped alpldngg-linker kr@qrmecha@es alc](tthw (1}mtl@te§ters such as NHS
X 7 gﬁﬁi@sdsutctpasaﬁloacetanudes, (i

eStergfn}ﬁ)l 5 8%)54,’ Hé}l f%n%%u%ng g%gjﬁaggeéy(tﬁ )oa?g’i?ng gor}wcyt ostatic )

effect. The biological activitty of the drug noiety is

t hus nodul at ed by conjugation to an anti body. The

anti body-drug conjugates (ADC) of the invention

selectively deliver an effective dose of a cytotoxic

agent to turmr tlssue vvher eby gr eater selectivity,

o o
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The drug noiety (D) of the antibody-drug conjugates

(ADC) includes any conpound, noiety or group which has
W@ 2@g0du8xi ¢ or cytostatic effect. Drug npi etiBGI/US2005/034353

i nclude: (i) chenotherapeutic agents, which may

function as m crotubulin inhibitor

TS e S R A e b8 o i ides. v
sulfidd Ji&lﬁﬁg%aNadl@bmc drduipy onprdatz@ioiettimkidasdyt aphiotlmidip: fmireethiobn

hydroﬂai}é/ ra11de 0x1me Hdlara qub&] osen%cafb@gheo rﬁl%ﬂpgﬁooxﬁﬁg 4] aﬁﬁﬁ&dr@ﬁ&%roups

I'ncl are not
capabhag/lp@ng TeY3) 8ty covalﬁnt Hondp gttkaqlqcﬁoph%{c g6vPs §F lél}k'erﬁnmeges and linker reagents.

try ey ha% J{k%a?“f‘é ex%@ @@con@rtgdacl) Nﬁﬁ@@ﬂ‘ﬁﬁ\bﬂd&ﬁﬂb&&dﬂ&ﬁ to the free thiol,
enedi yne anti bi ot Cs, a taxane, an anthracycline

May-SH, exdgoicsdni smodifisd guibpdyd Chari el J9%) Grrogieiereeialt 1768 1 et
maytaﬁlqueﬁflbodmﬁ%hj D&GRIR QNFlE igker.t Altibedyfndtahsseid@asnjugates with

dlsulﬁgﬁértnkgrgﬁzlivg géep o %ﬁ @&8@? g%@ﬁ ﬁE Cssi®lal UKORWR011 A1h€¢oad3li()68144 us

Ural  Sblr ces accor d ing t
2004/801 838 1E'S hmdwsNospﬁﬂeMéé@O&Q%Q P 6QPaNE0E 06 n B dispfide linker SPP is

i I cifthnid§ i nodMAT. ACAD. SOl .
consﬁﬁlﬁg—ig hg gﬁ%g G%ﬁtq\l XH ifibni d4- &%Wﬁh (B B%

andgm wégn ﬂn@bcglls éla: c’g%xteﬁ%%u%/ CP zfnyglogbe% 8?y§)e maXet reaciver%(\)l{n%onjugatlon
with ITRérRgsis binrenpdnawish aredptisgtm eickl asd}'EIgCWbpcéstrpagglt idifiothreieol) or
TCE 0@15 cartl;gx\gll tE@pﬁc&@@%ﬁP& r&?loﬁtﬁ ol51:1 ét%l (ﬁ‘l’9‘§9Ana§ @fb@heﬁas\fol@‘/’a’lﬂ 80; Soltec

loro repared by | Og ﬁb‘ &1 cedin
Ventingsclpevelly, Méﬁ Juf leggfh (9ystegﬁ§wfr%rpwo@?)al an@o 52 (109 8138/6)(1()&3
CHO €e11 Qed @Ryl abbbtGo bt dlesdtf DCEP (oUSanam °*(No seducs 3d Bdsonds

and 4307016 [ s ent in the culture media.
whlclgfl?ygg{fn wee the( tPew%El%qI gucedb %/stgr?e%sﬁc{} aﬂ(? !hQ 9y llél%é 15}93 t in the cult di

ces or es or orination usi ng
The rkdibdd; Thigieb s 2t)utefcang tomygt 9nto Ay Sg@lqub%)} (ﬂWy acetate, pH 5, and

eluted" é«mﬁ%@%ﬁ&ﬁlng d—bl@sodﬁ&lchloﬁ& Dﬁulﬁ%oﬂcﬁ%)ere(r&ﬁt@ﬂxﬂfeé betipygn cysteine

acyl ation usin ac chl ori des and t hgse
st M RTIGRET DS HE GIHBA: BOGPY| BIQISERMS! APy (Ch ARG RSP
overrﬁ{é’hkI g)tﬁ@ bﬁ&ah@ S.e aJxﬁng Qgéhtkl,dﬁd xS chaitony) Wlil'd‘.fldalrdc knowat in ¢rasrt may be

442 ! i ides
used. O‘me ?lh?i%qaﬁo&lls WQJ ECCF&GS m?:l)% é@rguﬁ pe%;ugglop é(ep f&ﬁls G ahki h Sikhifid

efflclgltl% Qi@ g%a{e[{@t RY bpelR it 0 Foyd ot sof @Ry (ihiSr #B3EBB)e;e. BMPEO)s-
roxymet hyl or acyl oxynet hyl (CH2CH or CH2CAC) df
DM 1(v@$adqlqd5 g@@m)and( lgﬁ@%fprea‘ymft AN oS eﬁrr&)j:rature to effect conjugation and form

the Thiolab QMSUd?—&I\ﬁ% &y aX yrh(a uﬁjuéﬁﬁﬂﬁa&ﬁl)e WP e ffiserathnbipadeth end eluted

conver si o tansin r1 uritie
thI'OUéI igl mgtsh:glﬂvn toLgX%a%xces rug 9%??%%&%& %Fﬁl m 5[ S.
( i Souatl &ehofvs tbnge'ﬁprel\mcaesp]@d)repqr@? %y);teln@ngn@red Rpt@gwqﬁgﬁlsed from cell

cultu Lf'§' c’c:))x%&%an(!}p &ystél‘x%@&ﬁ@tg pﬁa@\ﬁ‘naﬂ@ 2133A4%h vardue piéfcdn diyulfidlBonds, are
reduczpvgy E}%%ﬁg I%l?ljga rgqfiouf orf] ?16 algllbmp y e})urltee aglrﬁys(ﬂ\l%ﬁg bon(ﬂrﬂ)gtween paired
cysteifeir@iahed fue tkfdrindd-Hinde garg 4l Dmd'atlglf contag,qna ﬁg:ih ﬂmxyosumblent oxygen. The
newlg 9n§rf)(§l{cézln§1g8%réaaa}ﬁh Qrﬂﬁﬁéa %ys@éﬁlg'&@i'dﬁkg %nﬁfn Qv BINBr rbRtiddBwith linker

[ nkage posit
reagqn&srpédrég—ln}lqerﬁwemp@?teség(@%‘héant (%Slpr c?neﬂg S og {hgﬁlvglgl?n ”[the '?hloMabs
exprkshddklﬁg:ﬁmndhlik&eﬂ:h&s pogiif expmalipaohingpted Qyafidekiplan epsinegped Gypdrough -
S-S- gglgd%?rgnatlon I!Ie&ceft ) epglhfléde]ﬂwwfa%]s am&lge%ytgp&nmmuct{on @nd@m@gnon procedures

I oX ro
as dqggg)pct in Hranipipdil ,tfg)r@giuwgﬁetb\ﬁg pw]&[l's\%u%nesggfgxogf?s agedxisetd é(bcfogjugaﬁehwuh
malé?rﬁﬂ%cofﬁ%lﬁg Yytdide di’lfgs trRGrofibles, Bichyheclatety. conj ug Et es (ADC)
of Fornu ans g xamples steine
st r%wﬁtly 8&%@? zgld #‘ ﬁeMrE)a%Eboﬁ drug J:o ja\le?e%Welggre & (E Ipl 4-8). Cyst

cates the cova
mutdt hdDTBVEL(V Of0C) e cenilghted Wldtthﬂﬂwdfanﬁwotddif% il IY] yitha ‘b%malelmldo
18 1A PERDNAYEaRgiependent | y

lmkﬁgea?—?mmk}%%ff&&hﬁgﬁlﬁ%ﬁsel ecgt ed from ﬁEet h§ﬁ/h| et hyl ,

1-propyl, 2- propyl, 1-butyl, 2-methyl-I -propyl

2-butyl, 2-nethyl - 2 propyl, 1- pentyl, 2-pentyl,

3-pentyl, 2-nethyl-2-butyl, & nethyl-2-butyl,

3-nethyl -1 -butyl, 2-nethyl-I -butyl, 1-hexyl, 2-hexyl,

3-hexyl, 2-nethyl-2-pentyl, 3-nethyl- 2-pentyl,

4- et hyl - 2-pentyl, 3-nmethyl -3-pentyl

2- et hyl - 3- pentyl 2 3- d| met hyI 2 butyl and
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Mayt ansi noid drug noieties are attractive drug
noi eties in antibody-drug conjugates because they are:
W@ egocrodd48t | vel y accessible to prepare by fer mePCHUSZINS/034353
or chem cal nodification, derivatization of
fermentation products ii) amenable to derivatization
IN VI E LB ui tabl e for conjugation
t h@@&gm dnecyum&cd:ir Syudsfaticketivity oKaragtibody-dmg dohjaghied § DCY i inpdsured by:

e s

medivpGaBROBORGY!s foxg powod Fromtabk 6 kpuisd a9t éfj?yéSfl nd measuring cell viability.
Cell-bale® [n@@*o%@sﬁﬁrv&re(bgedtt@ﬁea&ﬂé’ {igongy Golidradsn)lgymnokityyanainguction of

conte ate npounds of the invention, i.e.
“mmﬁﬁﬁw Fﬁgﬁmgﬁﬂgfggjg "gmg8nf|gurat|ons at the

¢ hTlieait vigaporosysf eftib@y-drug comesatetias dictred by acglpproliferation assay (Figures
10 anle E)@&%k@?'ﬂe @Elﬁ@eﬂ@b@ﬂ%lﬁe@m%ﬂl i’laﬁlﬂt\yf @xsstaf/]ﬁ afc@hljn@mm}gvallable

st éreocheim st r a |nents of nqx ansi noi
CromgpA RO SoT RETGEDS Bl
ColedpfeRd)diferase QH2 D Ofs 1983024 &6 7 DNk 57@@}-’@)) r’ﬁlts cell prol1ferat10n assay

determ{l%s%clgbgr_@t) \Zﬁlﬁ)lelgéfé Iungltlgrpgase?ltolﬁ H&ﬁ]ﬁ}tﬁtﬁ)ﬁ oflt heats Im?'s@rft Bk of

e nmayt ansi nol
metahghieaily 4cgye§ellsd@1ﬁéqlm} aﬁ @9% I, tlﬁ@mfoi/ a/g:tho}60t8|]1 §§ qSIﬁQO%L’é’gTThe CellTiter-
Glo® @x&ﬁﬁp&sQondﬂdﬂed&ﬁ@(ﬁﬁelﬂfd)rﬂlkta@ﬂ(mgﬁtyimbﬂbﬁe oravethathd/highethiot ghput screening
(HTS%ééeﬁz ﬁt a& ﬂé% éangr Br g é’l %‘8 qg4)0%\41§196é696g93| assggbméehlﬂgmvolves adding

e reac I on nmay Ooccur oslt]on
the sxh@qmeaggnt gcdiym@j@), |Re@p1@l$rectky|qéce@_ Cu&lﬂ&dﬁ@?{l{ﬂ’} %ﬁplmie? {nécaum Celi
wasthg tramﬁéd QF RFELR M‘IIULUPIE B@et&g%ﬁpsﬂ@esdof ﬂe@ﬂedﬂﬁﬁh shdt@tlderdcts ks faw as 15

0S | Vi ¢ treate
cells/wg}blfn 6%%41 wegl 51% in ?(Emlgutes aft?r agrp Iggeaé%ang rllm 1% Tﬂgﬁzﬂs Iinay b tr% ted
contilsustyoritied> G br thdyena@b@treptg@; pqdwma@ql fr(pm?{)gngaqq@py 6¢!ls geated riefly, i.e.

3 ho@éﬁ)@&ﬁh&%&: Mém&!&s as I@ﬁn@ﬁ%@(xeﬂ@d ety ( D) of the
ant | body-drug con

i nd PW@O@BT()&% tag({ i’n é%l&e ﬁ%‘g"ilt c) ISté bx} cel?{ysm an% éfnerallon aof alummescent
signali@bpostahadl wake, anfolre oATH sésert.iThsanfous oPa’f}éyq ﬂlrmprogggggagl g3he number
of ce?s &)%’géxg%)c?ltugo lﬂé&@ﬁlt&%l%sa@ léédeﬁ%e?—i ’gﬂﬁ/ tp@v ﬁlmiﬂﬁﬁ:gnt &QﬂWﬁrodueed by

ere m crot ub

the lygifespspTogsips Whléhbas A badf ‘éfaﬁen%mlkr géeé ?/tﬁ*rn e g‘?“{fr %“’P%‘ﬁm% PRk gPe 2nd
medigh u@ll. (i20Ok)is Ankfldaied maativApeieseaanchitORe it ’th[substrate Beetle
Lu01fer1r§ Jsfo)udgf T§9 de%?rgéc}'la@&]%’ F;Q(%&ﬁln%hﬂeﬁfiﬂ&ﬁfase(m c&@@éﬂaﬁ&%n@ﬁ@n of

unga Antjimc

ATP psip gld@h@mgqﬁ phottw;_x "Q]gﬁ)gfendg@eléjlfe eli ]P?tfff?ﬁl? “F%]rt?fése e‘agegt injectors

and (HShRSHALIRY O coﬁkhh[ld)us biatch mEdelpgpcersih@df ynuliplg plaes. (f]@msablém{)llfgxatlon
ALl aeledhq, . al) "0 ATBAOLa TN

assayfan by ed tE] e uso r)x(u)l/ {' \jve er%‘ﬁ‘%ts E: &EQ)P 3§4h§11 %!)erj%t i g aal gia r1 i v

lumimpiert ¢ CCVCafRA 8g17devicpahe Himigscerce gﬂtpu( i w@ytemtrﬂ? iye light units
I;g AL EEN0LRGY. Rildnblively! frob8dionHb@inetderatbe catintdd200BNtillation

[ood 102(4):1458-1465) . Dru ieties | nts ber secon
ool s LS EehHE E e RELAES o e
5767237; US 6124431), and anal ogs and derivati ves

t her eof . Dolasth &%Sgnd auri statins have been shown
to interfere w

m crotu nami ;

ATRytrlgiciferig + @ad—nUtT‘ea'Paggx iqﬁdff!’ﬂn ar 9‘3\(‘5 'El Bl tv%?Rle light

et al (2001) AnMmgh? crob. Agents and Chenother

45(12):3580-3584) and have anticancer (US 5663149) and

antifungal activity (Pettit et al (1998) Antim crob.

Agemt satiGheifmdtnestiectd o aR @6 dy-RGBB)jugaFh werel mbagerediyi the col proliferation, in

tatin dru e Ry

v} TR a5 T K iRt G0 ek AP ah) RAGHaes of
the ATRT WereiesBblishedtabeinspSIHBRGicellscwhidh arednenyto WABXOEES ﬁ@@ilfma))tor protein.

Exenpl ary auristatin enbodi ments include the

N-term nus |inked nmononet hyl auristatin drug noieties

DE and DF, disclosed in: WO @005/08171 1; Senter et

al, Proceedings of the American Association for Cancer

Research, Vol unme 45, Abstract Nunmber 623, presented

March 28, 2004, the disclosure of each which are

expressly |ncorporated by reference |n the|r entlrety

e o a1 . .
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US 5767285; US 5770701, US 5770710; US 5773001; US
5877296. Structural anal ogues of calicheam cin which

woregeodissed | ncl ude, but are not limted to, BCT/USD05/034353
a3 , Nacetyl-g, PSAG and g \ (H nman et al Cancer

R h : -3342

e fios ingss: Sank SMELaR) 6P SEeRp FLuF A Bhere g v e
heavy%ﬁhly@n%é Ruthhe SRRELe hxﬂDmb\rsdtmg@@vmw M BQOR At G04pE/mI). Both

di pht'heria toxin, exotoxin A chain (from Pseudononas

conjugrass wegie Bigw Bantlyrmices pteAt ip kel killievhan atkeduasizugeb (G ge ) g/, Drug
loadin Cfor%ra&t%hm?b%é(%ﬁ@l wa?@g bﬂﬂﬂbgmﬁi‘oﬂﬂﬂﬁqﬁ@@\mlé\) BMBEMDM1 was 0.6

&l pha- sar ci n eurites fordii protelns di ant hin
DMl/mbot ei ns, Phytol aca anericana proteins(PAPI, PAPII,

ang Er@‘PT sﬁ%ws tﬁ@m{u%n%ﬁsmmt 11650 =009 0. DISrp.g/nﬂ)J\DaG IrrfO;e potent than the
crotin sapaonaria officinalis inhibitor, gelonin,

light dsbiogirk mjantheAISFRE o‘émem “TNREOPYLE (TR0 =B gieiln Bot fepjugates were

the tricothecene / 32 33
more f?tsnf-mf%lg ng thqn rs?ﬁeférés 16 %)éil@ja_gg ng‘Tl) Drug lda%g’%for tr §t§ %Qb SMCC-
DM1 Thez.apeuiAband facivoDFab @R e 51 0CRBVBER DMP, waPO 9PMIAD. | |,
S%ﬂﬁeﬁgﬁlﬁgc} TﬁéMalPAonjugﬂeg wiik l%stecﬁf@ﬁn K/l@g 'c@lﬁﬁr&ﬁfé’r@aob %ﬁté@pﬁﬁ compared

ol sot ope or ot her
with panesbanpiendiss diEureROshRys §15 Fﬁsﬂﬁ at @ apspy <kf HB\H’F %Af&i)gm"(“ﬁ? s pgpt
ant1b@dy u(ar;h&z:gab (BEE@EIHWN@ Bicoplyis IncR&ﬁstuzﬁmMMCC 8011 wAth-a§ipg loading of

abou f/Ag Ag% 'su?zﬁgbb&lmi &[\ﬂiﬂég %El' Pl G BROYing GHB8RL 6 DM1/AD.

The &%WW%SM@S}M{ ogmegq@yq lilgedfpthp wtla?défiﬁy}eéﬁlélo reactive, NHS ester SMCC
linkek 1re!1 M NeR&NEARE Bhdnuddbl (8121 MXBMPBA)DM IScoajngatex Bnipkea vig the thiol

atin t [ e
e 3, L ] SRS B, B By LA o
comyrable haginint oamral raswzymab tidmefrvetr aspiatoxipreifeat Jisi |2b4asheahthb@sults of an

assa;U(?f‘?ﬁblbg)E{aﬂﬁi‘éelﬂ @r@até?irmwa?em[ﬂﬂd Qnt{l@;lhetm Qsd t(uD)ZH@(]ﬁClZ&[) BMPEO-DM1
ti bo

unj t orm
con_]\(gAthj1gl6q 21'36}?%'& %sults om%ss'g%gtaitﬂ&? ceYl% %eﬁ% Wﬁlil 8 r%%ntl EphB2R;
and tGid NHD G\ 10 OT) BIAESIM y copjugqya rAgeing Bcrtng a08QEnhiBé pndpRh A7t eplls, the 2H9
Thlog\/ﬁggo&l] ga?eb ag Ql%Ie /Rg Iﬁltﬂak Mle E;Qént ﬁk%ﬂh%@y éogju(t;z;tke The¥ Mﬁjugﬂﬂﬁr Mid2HY-

cysteine thi
BM}@QQIPMé@p@@i %ﬁtl?%l},kltl%ﬁctlﬁlgﬁn F%lpﬁfpémg%cﬁ:g ﬁw (ﬁﬁlOSOEphBZ) compared to
anot BFGY tiniad, BPAEpwInEh @lyl nandter actié@dehierved drug noi ety or

dr ulgltlL(id?’ grug con{u%a%‘s %Q grh ed Wiler® ﬁl@ alﬁﬁm ‘;sta pa@ntlahtﬁ%@yr anclﬂ ®fere the

a reac as an electro %ﬁ?g@ tlltr ted
antitiody ip ea@wwgquﬁ am}’eque Sigmie 2P ghows bt & %0 ﬁP &8 314“‘38 fions freate
with®dHs ab@macmec@ym 1ehﬂaeh1$ hisaa 1) BMEE@IM 1b Sigyre RS shows the results of

an a%%fﬁ&%ﬁg% el neatg ?Qﬂ}ﬁl 'a)uﬁi(l@ SRR 151?1 and-Infeals (&1c) BMPEO-

DME| Rgter26 plfvivds the regyls ei?sl apsppcdf @d’@Awaﬂsaﬁeée%th PAYARE MY SMCC

DMF@L(ﬁhl%gﬁ(Aq}ﬂft) BMF@@W?th}%A@WDW&H @dtE®w any significant cell
engi neered ant]j

lﬂllnbg{a&%vnpr fnﬁkeézlont{oh%%? di e 1 é]lneé gv‘l;lereas %t sho n%(nggraqr:]e 21%9\%9&033&3 -SMCC-DM1 in
the FAMUC iGrRell ling, r’]ihwﬁBXSQIthoa]ggqmﬂse phqa]wgrbac@‘pty i thyPYRCAR-3 that expresses

6as&prding to the conjugation nethod at page
end%%@gﬁgwg uassg%an et al (2004), Bioconjugate Chem stry

IN VIEDBFFIZ46Y773 and according to the protocol of '
Ex amaluﬁmé efﬁlc:&y oneo elbionid binding peptide VB r(mbytapfinad)-aidCIdirg conjugates
(ADt'S/ﬂ Pftthe c}nven on W?ﬁ méo‘glfed% glyexg%ﬁ% QiR tran’sogemb §xpﬁn§ﬁcfu§‘etr§(ﬁ§r(ﬁgure 12,

ova steine th
Exampit. il(body al(ogqgﬁ wasaprcppggagad &pm 1he F%deeﬁtv tx\ggsgqmé: I]ilOH?Té‘ﬁlé}H ﬂ‘é"ﬁ P(Ptyespond to,
or régo 05181 t@‘HEﬂCEﬁTIN@ tl\ﬂérdp Slﬂﬁ@@@@d@dﬁfeh Yncaiti M]BIG@GFaMDS -cys(light
n

chaig}-p b fr{u%%@é cm(}ﬁ@vy%quaaﬁl &Paye%eéB%g]uﬁtir cor?tyo‘;l \%Hgle)yand

morRdBERGHER ckdb Theakite thStimetocuner dapbling, 10z o8l kill, anfh ymopshrinkegs: |
is capable of linking an antibody unit to an am no
acid unit (- W). In this regard an anti body (Ab) has
a free cysteine thiol group that can forma bond with
an electrophilic functional group of a Stretcher Unit.
Representative Stretcher units of this enbodi nent are
depicted within



10

15

20

25

the square brackets of Fornulas Ilia and Illb, wherein
Ab-, -W, -Y-, -D, wand y are as defined above, and
WOR1006/034488 di val ent radi cal sel ected from ( CH2)PCT/UER0LIB4353
carbocyclyl, O (CH 2)r , arylene,
(CH2)r-arylene,-arylene-(CH 2), , (CH2)r-(C 3-C8
carbocyclyl), (C3-C8 carbocyclyl)-(CH 2)r, C3-C8

Samprgeter ocycl yI (HBHQ) (C3- C8| et ef BRYyc| §R) , | TR\CdBysL8

ar oe\ { CHl L O OF 0N\

L

Vel uffér? yH-Ce 2 —— e G O N (g - (G

NN -

s ztHeQr—CH2 — T4 CH o 14
ABP%E&- 1 3 Cd r (CH2) r £{'O) NRb( CH2CH2O) , - CH| 2-
(light SHZ
DM1/AbY O) 1| NRO(CHRCHRO) ry -, - (CH
. - ‘g:BéLk)" 74~ | 477@Nto/7 { M6
i]?zPl tfa%-QM\P'Rb fm’ ff fre Rois H G }tC 6 alkyl,
0.6 TG . or benz 5 $ ind =pend ent | y| an i nt egel

- groups (Theierm R iséhe B@ﬁbfé?fémmﬁla ARt

Fafgtng—froni= .LU Aryteme i nctiudes divalent aromatic
hydr ocar bon radi cals of 6-20 carbon atons derive 9 n¥
t h@hertespefy ilthe afmbepe apipels Bk study A YNGR a‘ﬁa‘r(éniota anirmals in group.
The t%ﬁl%ﬁst thCnuloBt s Mﬁélseamml}@mtﬁﬁlem@sﬁc)ﬁl BRI 0GE Db Wit Glnbd e, T = 0 in the
are not limted t radlcalz derj ved _from ben

ete TEmsyion ¢ é%lﬁlgr S tumor at
T= Oblh Bhabyp ;Thédwdich THNeis thie kenor ddablmgp omy,d.k. yllme gr yyder thervohtrpti@mer volume
4hhNg systemin which one or more ring atoms is a
todoybls or oat om e.g. nitrogen, oxygen, and sul fur. The
h en“mmy ofice ceadivih PS5 wopg ki €8 up/nt of DI ok pBBrhuBabd R cyafight
chamig rwelg. aC | u?nroﬁggm 1v€ an§ SAVQ gﬁeeagi&tﬂrvgmp%lalgnu? SI0n Qfﬁgﬂﬁiayﬁ The seven

0] nocy havi n rng
mice FEAHI6NS 3( 2 mi; per &g daﬁb@m at BMS) ANGP Ihlféio495ﬁﬁéfhéfr"® ghtagyrM1 were all

tumollbos%vg a%g Igraé/ﬁ_gour ant a%wng ’pgﬁ’(ﬂ n%loxpgfte@Zd%aysy cle havi ng 7 to

on atons and 1 to
hetles fg]éteggﬁglg§§]h@¥p@g1t1?qd& ﬁs}rwlt \x@h tlp Alalﬁ‘d:y%sme HFLBZ}IIOII and conjugated to

the BRACRO R ard ]ZleCdf@ Iﬁbld:tjﬂﬂwé]te,stecﬂ @aﬁgt the pare Jrastu@umabSMEIC-DM 1 conjugate in
e C &S G in size.
MM"IA\y %]L:Eg%@ﬁlg?om call %rfucewb mor suEétdé g %Iq %CHOIP \%1 glr%]h; 1%? 2é€ﬁ‘9rn
Figuile 2% showBdameanituymor p@we‘f!ba;nge overya g}ys 1rpa§ryt11ilcdﬂ1iedp1|:e))zl @ﬁ\%?‘é IH§R2 Fo5
mam;lnary%umoé'zglognafts afteangng% dose bR ©®aeif: FEmige @hffdre rBueeybISMCC-DMI1 10
ounas a
mg/k&btWo {ﬁzﬁlﬁumafé%]&?{l) ﬁ%?(g@%ﬂ%g;‘ mg}i(% Qngzhrl t|gaét81 uman?YC&gl\@ﬁﬁMl 10

mg/kt4, 16, 19, and 28; and J. Am Chem Soc. (1960)

82:5566. Exanples of heterocycles include by vvay of
exanl‘)l e and not limt a‘_r on n\/r| r~|\/I - r~|| h\1r~|r C_yn H

Samglet r ahydr opyr i dyl | Optperidyl), thi azol g o

Vehitie tHBamy@drpt i ophemnyl, sul fur oxi di zed | 10/10 | 0/10 0/10

trastiZBIniESWOC-DMIT ophehyd mg py périke dbwsy | ,  f urjdffp, |tWideny0/10
34qyuAbl yl | pyrazol Y490 ugmdefAMY| . tetrdzol yl

thio-bfsnﬂmﬁahr(anyt),- t hi anaphshatréaybusei ndol I8/10] ndd¥¥ny!| 410
BMREG-PML| nyl, i soqui lﬁ@bimylfoflli\éhzi m dazql yl ,
L6 IpYHab | di nyl . 4- piperidonyl —pyrrolididyl

thlogpfm@qu% fj) pyr I ap fnﬁﬁb pertkéfnp%fﬁydr of ur 1;9H 0/10 0/10

D AR 1E
16DM%/AM§E:EEX3[2]:W ﬁ”;ﬁl‘s f“e?fr%Vdr opyr any! ,

epyrany—tetrahydroguin ||||y|,
tetrahydr0|squ|noI|nyI decahydroqui nol i nyl, .
OCtIa(hly tle @ersf@ql,ﬁlm 25 ml}at eacl‘g:g@ggawy(erts # plglaf aﬁg;%eot of retarding tumor growth

relatﬁf'él'ol pla%eb% ({’@ﬁcﬁﬁ ' EQZH dt )ﬂe ten &libe BHnd fogt g20u§d dlaBMe&ieEbﬁhWa,smgle injection at day

1. Téﬁ?a&q%tflzun:ﬁggﬁdﬁé ml coraﬁ%ﬁ: &%}I[o deft 91 §/v benz fmutr acQFé 4 DML/AD) the
numbé& Of (hhg’:tﬂcﬁ&:tiyi thani teayede eyglqeelpglﬂlazqaﬂyzlumal}jwZl@agMﬁgp -DM1 conjugate

(1. 6|D[11\PI9A %bﬁct&e‘%ﬂm 911 ]j{\!ll wa Hiuk %R)lxﬁﬁlately ehiiral REIREDabehs trastuzumab-

SMGEBM hwthﬁhlﬁ’ﬂudlogeg%ﬁ AR PFSOARAD GRAPHGFEC-DMI. Thse o sample
shovdd %Qﬁo&t‘%ﬂencypkﬁd'r 14l dapyost-ididiio Ao arind animalscariviag bbsy konjugates were
b-carboli nyl, phenanthridi nygs acridinyl, pyrimdinyl,
phenanthrollnyl phenazi nyl , phenoth|a2|nyl
furazanyl, phenoxazinyl, isochronanyl, chronanyl,
i m dazol i dinyl, imdazolinyl, pyrazolidinyl,
pyrazol i nyl, piperazinyl |ndoI|nyI |soindolinyl,
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Hb An illustrative Stretcher unit is that of Formula
Ilia, and is derived from nmal ei m do-caproyl (M)
wob@ee3nsK is - (CH2)5- @ An illustrative StretRPdIEUS2005/034353
is that of Formul a IIia and is derived from
mal ei m do- pr.opangy
i g of ComHE BT P | Tt 1 T8l Pt REP AP Fos ey 24 BMPEO-
DM Epraebitirhéd aaDMhd}fsetemteRreB[&nse( Ohi2 Oteltepuingb-IUP eithergdoebd fin gqgjvalent
ant1b%6 l%mO/ﬁ;B%f Bﬁlrl d Ué ﬁﬁlgﬁ(%tqh%ﬁty%&ﬁ%%ﬁ&ol Haﬁlu‘iurﬁa% SM@@tDl‘@f conjugate

H and

r
s e R 5 DSt PP BREGHE PR AT ot of
trastui@faigh@clibil Why 28 bohe Bf ﬂhsamrﬁﬁslhavﬁd corﬂplmteaa@bdaewnh Thiomab-DM1

" en;?odl nenh a%gms Onewt%qrert uni t ked to the
wheregg, ?rﬁ%syo“ APt 5 3\ di's ?‘f la ond etween a sul fur
¥ HYGAZES Ul f ur at om of the

St rl"ﬁst a?lhﬁ)[iy H‘mé émjuéath @Qﬁ@%@!ﬂ& ﬁén@l r&y'b@ﬁdiﬂﬁ{termytan}(}fmte appropriate

thi s enmbodi ment rackets
to theé:f)ndp;tmn mheérea]teg TM&}V 1ca19yAEB agimm regI pavnt%raﬁble mfusma

subci@dn€oud $nuddiscrigdin@dyowes, infraleryal, maﬂhﬂmh end cpidtyaldi ment, t he
PHA%%@E?WI%AQ%RR/I&ATEJ}\% Stretcher contains a
-Teactive functional group that can f OI%F
wi Phagaceytiend fepdttiopsd theRpeBtc Ao draoPBERy (A a??r&? 8%6“8?“ are
typlcilﬂ|pQJparécEfa1C§iate@tBraIfanﬂﬁ1tstrﬂlﬁﬁ|1 e.¢blodl psaviemus, ircketumbylitjectiprewithot
pharmacelhlca?lg accﬁtabgﬁmgnt%qghcleaanmﬂ anﬁl?@szgle 1 he@{:‘iﬂlé %ﬁL e&ln ﬁﬁﬂo@l} grug

esters -nit ester
conjusge 2D Q@@r{gﬁﬁ@ﬁsgfpd @gqe@?fg)urlty @pptg_)fl;}l]u (5(}1)85 Wgh E/)l}arnggetugtfagy acceptable
diluefE) Ry, Qﬁﬁmen@%f sﬁabﬁl'ﬂflrQ(IRbﬂlﬁgon sﬁﬂhrfrﬂféytlcalcgﬁieﬂfs de8®) 16th edition, Osol, A.
| ocyanat e grpr esentative

Ed), gi‘gee‘% %ra%ﬁ’ﬁh e fm‘{l%m o aﬁ%%‘a"“ﬁ%’h“t“ are depicted 17
i Phicpablblust e by okt Sriofbigr A 1980V BL0A ey 2 the dosages and

conc%?{[oﬁé é?nplo?ed’ andAR1ude Bu\ﬂ‘érs swelYas, phos@aate\/\élt@d&d arM oBEr@8ic acids; antioxidants
n .anot her . e

1nclu61§g %Q%%ﬁ%fqo%ggetbvla%e Pre%%ﬁ/%twe% ((s) rcﬁl %s oo\t}tg%eb %1met{1¥1ben?§?£mrgg%¥¥n chloride;
hexaf@h@ivirivalvriden benehikogiumolletdy, betzetbaniim chlobiden phendliiytyl or benzy] alcohol;

alkyl alSe'nI slr!la{:gs lmg{ﬂﬁl or L&M%abgp Ededehol; tré%o@ﬁolad'ﬂ't:lblkb%)ﬂ £ &h&mﬁiand m-
02) Bi oorganic stry Lett

cesfgloy Pyt PSSR ek 4 10 20045 T BT o R £ oo
gelatﬁh@ﬁmﬁﬁrfogbﬁlﬂmslH}@ﬂopmﬂcﬁ&iyniﬁs mgh 620B2inyTetolidne dmpn a01ds such as glycine,
glutatmhne a%%a?agﬁig hi'st?(§1?e &%9 8 or lmdlﬁdnBéa&:erld@(@EagchQ@d@s hﬁlﬁﬁfﬁ?&%ohydrates

r ratio o oantlo% . c% g itol,
incluing gIHCopes MARIPYL @B TS “b%%gefﬁwc PRA SA%E UG iLTOSe, mannito
trehaM3Er QorBitol WAL RiniG: oeﬁl@rﬁtﬁes’ueldas asilivnd) oyl comple:ss @3l Zn-etein complexes);
and/({;fgl?rg{o#l\égur Sttsglgcrﬂeaf% )%ILJT o t ?#%I%TWJ &éﬁﬁw&e gcog(Pﬁa) For example,
Iyophilizel enti- Bmmlm @rwltrnsméeqcmhw WA/ S8 pirresdy iagpmeEsted herein by
refer@fb d residues. The Amino Acid unit (- V\W—) when

present, |inks the antibod Ab)
(D) ey e B RELT A NP v I DR g ool
by céaAD@}iomnEchhiggs birby émdriacial polyguizatios, fer eghimpleplyidepaymethylcellulose or gelatm-
mlcrhcaﬁsgﬁp gndgglzi 81:13% n?eqﬁgﬂteg %xcro@%@&l@ﬂ%@gdud&y 1%?@&?&@ &Bvery systems

c apept i de, nonapepti de, decapepti de
(for gﬁ@gl@,é}p@ppesd@bugpn rﬂlﬁrﬂg’&‘ﬁﬁeﬁfﬁoﬁ‘é‘ﬂ W,tnanomtlﬁlss ag P ocapsufes) or in
macloSilHaHe SuiM i ERiqeOPdisciRedtihRentigtant Phehatewindl Scignaes| 1o edition, Osol, A.
Ed. égg%ze occurring naturally, as well as m nor am no
s and non-naturally occurring am no acid anal ogs,
s uctustaigedgileasarériarations Eaclts Prepgred Siiteble pramplendRweingl-TRgae preparations

1nchIdl€' ?enfl QJerblté ng%@égtogghcbﬁyh@?hobﬁ p&l?&ﬁer&%hltalﬁﬁg e a0k ebisch n@fides are in
IS an I nte n

the 9 AP gt T
polybssieZ Widroggls hgtdxem)pyah@ly@jﬂlydrox@tﬂgmthac@lq@m;@b@myl alcohol)) polylactides
- CH2CH2SCH3, - CH2CONH2, - CH2COOH, - CH2CH2CONHZ,

- CH2CH2COOH, - (CH2) 3NHC( =NHBa\H2, - ( CH2) 3NH2,

- (CH2) 3NHCOCH3, - (CH2) 3NHCHO, - ( CH2) 4NHC( =NH) NH2, -

(CHz) 4NH2, - (CH2) 4NHCOCH3, - (CH2)4NHCHO,

- (CH2) 3NHCONH2, - ( CHz) 4NHCONH2, - CH2CH2CH( OH) CH 2NH2

, 2-pyridylmethyl-, 3-pyridyl nethyl-,

gr i r8?5ap%lg]§/ I%xamples Bf s%JStTme% releasebr%imcrsr}nc':\;lde

— A~ A "
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rel ease to provide a Drug (D). Useful -Ww units can be
desi gned and optimzed in their selectivity for
wepwyos48E cl eavage by a particul ar enzynes, fPRPCT/US2005/034353

exanpl e, a tunor-associ ated protease. |In one

enbodi nent, a -Ww unit is that whose cleav dmc, thvlene-vinyl
(US 3539 8 gorebimpy O'dag AP A B9 Smmivp.-8 ipmgc pra S5Rpagatte chytene-viny
acetatd) G%ﬁ‘a@ﬁﬁﬁactlm;’oﬂﬁdacrd%lyﬂﬁls B@h Mhﬂmﬁmﬂdﬂc‘able
mlcro??gﬂ‘?sg‘(érlg%%d &Zlaet&gg 9]choﬁilc ac ch:lco%o?tn{ea&g Peﬁlﬁrgll?deggeta@) and poly-D-(-)-3-

des
hydroxs@htyrivecidi t rul | i ne (vc or vaI -cit),

al "ﬁﬁ'f&]rﬁulgp)ﬁm bahsaiorig v(v@gdnﬁrﬁsnﬁtllcﬁ RR&)be stEEXE MAIcARTs Yeadily accomplished
tripeptides include: %P cine-valine-citrulline

by ﬁlt(aﬁprythr\(?‘aah seiile filtaing MYEISe- gl yci ne- gl ycine (glygiy
gi ‘e forhBatb@s Midia tHasel sBitable lfi khe ffdnezninf gdair mgatmn routas. ”Elgrfcpjgnlatlons
may co%vemenﬂlgb%&g\ﬁed% hrigt d@ga% IEI? gd gy &:I'ﬂ)ke'bﬁflad Back tlﬁ@ﬁeh}@& wef known in

| s | ndependent |

the ar{ @phagpacy. Fgecl@mqpsl agquog{lqlaélﬁns ggjjeraldy ;}r%lf‘ogrm i ‘fﬁ”ﬁ(gf ry é)?arf&flﬁeﬁtffal
Sczen@@ U\@acklmbtlﬁu@w Ehtes, 6. seaandlotriaidde &k btyp ¢ brigginglimec@smcieiion the
actlv %gegtswtlé r ee?:aqegler wh ICR C(ﬁlAngng oy%\lclr-[rtg;rhagceggl@%%l;edféﬂ% tIn geﬁnlé(){rthe
formuativhivale pteparedHiey velifaurgly eyl it hyingipRoto A1 OYPHiGe %&YW%‘W with

hquldI i ESRRY ditvMedsolld dadiers ofboit hnd @eflifhecdsdan, SSpagate prrildt.
A;ngﬂsgouf&gxfesaegtiﬁr)ﬂes:o? tﬁlglrn(yi%gcljém:]c r&talnﬁtl‘}e acgvear%agei.rlnlg in a%i%g %‘ht Q*%Sl’ents

suitatildfer tﬁhrmtaguﬂa@mrebf)aqmegustsb@er@nm} §@ﬁyxcumnts inghidg qggj)ppﬂutgﬁgant such as

sodlug&rg yé&hﬂceﬂﬂ&sﬁz c?dggmgll&gtp%n&fne %th@lc@fu%s@-ﬁbﬁiﬁﬁfzprw méyhyleelluose,

sodiugi@jgfnate am%@{llg}?l?}{l}%l?@ﬁ% glﬁg Haggcgllqa 9%%? 1|a,\;1§<? (i%erﬁlg%] or wetting agents such

as a Iﬁﬁiafly dcommigahbsptiGpag ckcithin), b candengatien produgitel @mallghpq oxjgle with a fatty
acid (& % %c{?v)(};epx?ler%ps%%g{e) y@dnﬁengaﬁmraﬁct Igpéﬁﬂ/ﬂtn@ &ide h@th D[oHQcham ahphatlc

er cleavag parti cul arl‘}é% ﬁ% gi N ester
alcohpyfp- adlemqeepeihrﬂmw’fyrféwlé ﬁé°”§?f’ts"ft‘8'66‘§d Y e J‘”ﬂé at'e dgre e
derlvgchﬁ)ng fbtg/ aﬂ'ﬁ gt ayheJutonzkxﬁydndéf@ e npciyxyabPeonibadnmongplegte). The aqueous
G S PTGl O 2 b S0 b e
moreaslsmguamnécbnp P@E‘é%%aéo““ﬁ ageq BoneE IIflowafggfé‘?Pf“étafé@atS PrYERsyegse or
sacclﬁlrm a l ynphocyt e- associ at ed prot ease,

S g [glgr\vxgﬁ%tfcla cl?hmwg 195 o%}_)g trn%)hge in fle & n% gfd'ﬁ%nglﬁj]&tagp lpﬁﬁayatmn such

as a stnitanertlie Aque by dr ddagigpus susesatan: B RISt prRubeoRptalsf ppcprige to the

knovJ:n%% ggﬁgttﬁ:(@é :!mt?]b@el (ﬁs@&klﬁ%r%t@nggb’rﬁd aﬂ@su@fehkgngrﬂghﬂstvyhlch @i been chentioned
erati.n

I n_ano "
abovb Tg?ﬁtqﬁ%@m e (P&P'H%E%B may etlsig joa Isrlenle 1{13@%26 GSB%{] ci}]l or S%ﬁmdn?n hon-toxi
pareiddralifla@sgabphiimgnt @neveposuch on svlstlos ubls?l hugane-gigl appreprredyys 2 Lyophilized
pow ei;] %Im%gglhe(%&egtaﬁlg%hgﬁs ﬁld%ylllents e Iﬂag bd er@oy@& ey Wter, Ringer's solution and

tro or -

isotopig p@}uwhlpp@m)letlo& In @péth)ﬁ,' sgi;lge/ fléﬁﬁgwwﬂ?vgmgﬁanlggge r?loyed as a solvent
or su§1ﬁhcﬁngl hdRalior thes pﬁ‘:;pase @iy Hlanil fixefl oiVm)y t@reaploye@ingluding synthetic mono- or
dlglyﬁr{j&{s In’ addl@)nafr’:ltty 3121%8 subh as\é%lc a&% Inay likewiSe lﬁ'ﬁ?ed %WQ@&éﬂlﬁmn,of ﬁljectables

provi ded

Sp ézbeﬁmqumw adtige lam%qﬁt thﬁ(ty*&—b‘)e 0016‘?1“% Wik HFﬁﬁE% Vi "'E%\F‘i FS?"d“C"' asingle
dosa%:ﬁx%mnﬁ b&:? de%@rldtng Qﬁon&l&l h\éﬂtr&teﬁ hl&lrtmfartlcermmﬂﬁtadrmelbt;apOIa for
examppley @ég%&?sbg Iutﬂ% naeﬁlged ef% eil}%%:mfl}/s%?%)? go%tramgr ab&?glto SO%LL% of the
activie Sngletiied¢ pe ntiltiliteMifisolutiomintotver teatrinfrsiompftarseitpbln v@@rmﬁt @fatetowout 30
mL/hFI’%gS group, and connected directly to -D via a

¢atbonat e, carbamate or et her group, where the A als

t heForulatips ayilabls for preniprabadiyration ingfufiaaugsps 4ad 5?WFC°“S sterife injection
solutidds @chﬂma@%orﬂinkéﬁl)omdaﬁﬁﬂblﬁi@@ Ibacteridbtits and edlutesoyhivh ogndenthe Sormydation

i nteger ranging fromO0-4; and p ranges from1 to 4.

O her exanpl es of self-i mol @tive spacers include, but

are not limted to, aromatic conpounds that are

el ectronically simlar to the PAB group such as

2-am noi m dazol - 5- net hanol derivatives (Hay et al.

(1999) B| oorg. l\/bd Chem Lett 9:2237) and ortho or

o o - e s ~ s
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ADCs. |n one enbodinent, the Spacer unit is a branched
bi s(hydr oxymnet hyl ) styrene (BHMS), which can be used to

Wo poopastat e and rel ease nultiple drugs, havi nBCT/H82005/034353
structure: conprising a

2-(4- b
1sotom(c\yéy‘1 Qgrgnbg;(ngggé%!nheggggxeg%?n%ggueeg;s anedzgle—%ue%g gtgrgle SUEﬁ%nSIOrIIIIS !:Nhlch may

includd %pencﬁﬁig agéhts ARk ABP 4deniswherein Q is -Cl-C8 al kyI
rﬁl&\&t&h orral a%mm\{sl‘rgt%on ol?ﬁ%gg %%Qrapeutntls Iirg lefg\;o_red gﬁ(éf’\@ dercmsls%l @Haturation

capsul}?ﬁ?ag@ts@f%lets ladclm&%{am{-ng g@iﬁédel%maed(iﬁﬁdft bftthe(AI])@/ pe |inker

t g”lr‘bs ffg%ggleogstrrg% tﬁ?a% geclj:lt& |un%1t.- olslenocl:' {tln afe c?nqaﬁ eésf %gem%lg EeXled
ampodd aAditidld) edymaf Sustoretin afrec¢ 2GR jlyfﬁhlb@ﬁlfamlt@n SANVEEE Qﬂerféﬁl addmon of
the stegkq%]fuﬁ EMer LT HIR water, %% c%l§med$lﬂefl‘y &tor t@'use( 2008 oraneous injection

ani ¢ & Medi ci nal % %g
Sl e P FAEPE P 1 FTEATE PRETABI AT 4L T30 PR
describ&dl. @féfeh&&dn)t doslage&ormhl@aﬁh; agthosahontdmings: dpibi daseend urtitglatlhsab- dose as

hereirl a?%?ve Becged g i apgroﬁi%% fral—m%here% &l ife a@tnEYI%Ie@l'eﬁe engi neer ed
0 n one reactive cysteine thio
2 Tl FASGUIBHY DGR YWY FRRPOREGS BRPARYEL ERiO AT g e
abovedﬁﬂgﬁ tobdtker _lvitmkﬁferma}-)hﬁrrfeﬂﬁlér&% n@ett&bﬁﬁmﬁr@f%/arﬂmws pehl for the
purpohelfg F%@ﬁ%'fr}n'ﬁ@x aomLPom{xon ? 011%I llqgl\ﬁl 0}1591%%95 nqutepigls which are otherwise

rea e conjugat ed hy
inert dre@eveptibierin the HerbmBat Y eﬁe@@tlmy‘? e Wiﬂt theog s iRgicalr dhese veternary

compgslm)ﬁ; ﬁu@%@ Iadngﬁlgéirgﬁaaﬁl%@(&a@for 6 dnly o€ G2 CNHCH2 CY3
| anotheE.enboq Vi a.Spacer unit, branched,

F -imol ative 2, 6-
bl 8 (shypdenpkapadatahgid éntlppdmd@g oinjugsies (ADC) of the present invention may be used to

treat éb él i? 6&a§és %‘ N &) )%Yg@wa&ér)ze %leerg@fégs[dn BB tutdbH ahifzed. WRemplary

S ety S g e e R

mallgSQﬁles 1RGershincBfde defidigl, ghali astr@ytalahyp(ROOB), gmdgbwma@[@pﬁal epithelial,

stro a Elastocoe‘hc 4&] éﬁigt Ty, Llligxggemggﬁﬁ nlﬂﬁur% 1 QY@ hin §utJ)1inHl|6ﬁJ‘ &sdrd'érs
Fhe nds of -t

€ 1 nvention. ot E dO
t hé hqj&lggq:(@qpp@gs which apejdentifipdan thy *‘r’i‘“‘i?é‘f‘o‘giﬁ altdhcglll ased assays can Be further
testeSi DR BRALg, hlgthHerBatmIn@hlm&S clinios! tolild fEmemdlinic] triatsipen be designed

snmlg 6$ tﬁfﬁhmcg ?rj@?s%?s%g%ne e%till\/&cg%y t-hl alﬁrﬁﬁ2%¥1&§ﬁﬁta\@t@o%%M-IERCEPTIN@ in

patiedts @igh %EWvgrexpreﬁsmg@g@ﬁam Dbrepst Faacelbsftha-t Ez%’--éﬁﬁzsved éﬁtansm: pror IHI -cancer
therakin @rﬁed rb?ﬁ&bl@éget fir @9969F. €lin. Dndd 14:C342744.A@e clinical trial may be designed to

evaluaﬁtﬂ-les aé\laalgb%cﬁ cc)mbl >alons \I;;{ﬁpk%gxl’v%ggp%utf%fre EI‘HB%S '3:19:5 M(ﬁatllon and/or

f'igat e conpounds I'nc
chen(othaiapyon\to)vmg thwnbheérwmemmuﬂ%ﬁnﬁfyr CYSRIOKIP BSCHI/C- v aI - CI t PAB) :
Xl Ide@ere?ﬁk/ | heblis&lst J)rthQﬁg}% beQ?éﬁEmls afyyerpiahodivdantase soéh o bacer.

Exanl;q(l)e%lggp!a%g! t%bea ggfleé)\%g (gkllfldi% O g %%f ed 9 %PC?H%H‘IQ %)hd(x]ﬁﬂgny gﬁstoma
sarcdnﬁdzﬁﬁ) eniaeidr Yymphadt mdBErans. Mblk yz#rtlcul;mjtalnpbsg)f uch egncprs incjude
squamous cglec V\?]C%{% 8% ERA sq uﬁn&us %%&c@?ﬁm@caﬁ&@ﬁ&lh&@ sfnbﬂDEdllthx@ @incer, non-

s a nuc eophi | j that .is. react ve
sl 1 e s HBPRETPES S SUTE GO PG By oo o e
perlté&@rﬁ l—hlepaﬁjlcﬁﬁfaf QR bdsEic gr stoufach camvedincl@ling igisoaytestinal cancer, pancreatic

cancer, glioblastoma, cervical cancer, ovarian cancer, liver cancer, bladder cancer, hepatoma, breast cancer,

colon cancer, rectal cancer, colorectal cancer, endometrial or uterine carcinoma, salivary gland carcinoma,
kidney or renal cancer, prostate cancer, vulval cancer, thyroid cancer, hepatic carcinoma, anal carcinoma,

penile carcinoma, as well as head and neck cancer.
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i nclude, but are not limted to, aldehyde and ketone
carbonyl groups. The heteroatom of a nucl eophilic

w@e@apdfs8@ Li nker can react with an el ectrophi PCTYUS008/(B4353
on an antibody and forma coval ent bond to an anti body

unit. Useful nucl eophilic grou ' r incl.ude
buFhespneer gy canpﬁfet%gteépmﬁy%gﬁe&% ?"alét%até%?u/@@’%ﬁip%ﬁ“! iIVelton are able
to binf}OdkeatgncBieellst T R&/IHIRbHYaZ frERion hyldrcaztrn@ri@a rliggm;dcmtognostic assays

are avglﬂagle aIr érllehe%g meﬁng ErbBIh\ger& rgsg&)lq 8%6 aha‘l"wgf H}liﬁc Qgh@ﬁg the

e I ent for "atta 3T
HER@EPﬂ"EﬁT(@akO) '[Igapqxfmatnp%ddedﬁ]és‘g@ §egt§)mt %@a %WW&Pg rpay ke gpiected to the

assay Qﬂo%@éﬁ(ﬁ@l bygt B{)t@h BiginAg Q@Bsﬁtbr deerbantlibat S®en, doseiniig isnbseeved or
meml)lagsg]]ﬁ gtgmlggllﬁ g)%ér% 4 dI/% %gﬁ@g 96'%9 8$tumor cgmm (€ 'l +, §lf|a9né/b4999 %ér&i, jble membrane

stainihg if] ritedlte hame: tsaylrit)‘fq @éﬂlstumgtchlbdtht{ (Ells agtqql}y@g@,ed amert ¢ their membrane
ScorekI I ep\begk &)]n%gégte oyﬂﬁte Er%ﬁl%ﬂaﬁje%lmmg\(s@bmd lla,mo%lhz%at)‘%%ﬁthe tumor cells;

demc Press) which is we own inh the (wijh 1
Score@épq- negeras Héﬁtfp@tcplppletﬁnm?ne Ftﬁl{nég }srgleffréetdég mare thaxbg of the tumor cells.
Thos@tﬁﬁ&ﬁbltlﬁ@ormEd’d)reafbyEbemen:&ﬁressm DfeSHRT Uy bcech@factenzed as not

overex]la{estsmg lgriﬁ.ﬁZ WE rl:alél g’xo!égu AG R OIS;+ s@(;rgs%gf be alglqcte%mz(ﬁe@ o&?dx&essmg

tretcher, and Anmino Acid units may
ErbBanpl oy reactlve functl onal groups which are

el Q&L h LR JF? i LditisHey, B8ANRkskjsGuch @ thd Memadqveahnam Ariz.) or
nature. Reactive funct.i onal

PATIfI%IlSICPI‘an{Yyél& I]tl bmayv{*eI ézinéed)gutl og %{191? 10 ech gprgfjﬁly gn%ed(gg gumor tissue to
deterfmB B8 Wltent @ dhPDYErpB2 GlerexprdSsion ia the tugror. mal ei m d e. | n

an% gl%'(m %e 1%946 hlcht eAédf mgunmaytﬁg us%&'l:ﬂs&ét&léﬂt ﬁgluw th
groups ate %/{ reacti For |
rheurpateionis] desordars @H“é‘@@)é‘lﬂ e@%@tfhﬁua’éﬁld agtRyitipy SJ%TCE ?ffyf‘% ‘%/ &9 ° g3 P
such )As QR aﬂcmﬂﬁ@ hé{iﬂihtlsﬂiﬁ)}&rﬂyﬁkﬁitfsﬂaﬁﬁtowaisas csroglolblnienﬁayarmfphoshl@hpld antibody
syndqorxlﬁ %gcr psl(prlatlc ar faigs\;m otst%]oazi% mts qgtois:ngrlﬂge! éagg)mr{e@tﬁﬁlt aln@f]veptﬁlsotrcl@@ (such as, for

noil e
example, 1ﬁmmatotyéﬁo@elldhgase@ éqmwllCﬂl‘Qtl\feégglﬁ Futslrﬁ:rtaxp ﬂﬁeaieg autounmuXe gastritis and

permél@&tahmg YatbimAkRmepabiiChrimel tiiag) citlokid) pidparpscleldsing cholangitis, and celiac

d1sea§i)ﬂvta%%]{t1:s r k;ldial nte)gz{rg gAlgédE %assoma‘iela vas Ulltlg ﬁBﬁEA&@I& ﬁ‘z:ﬂ:aLJQ Gasculitis,

Wegeoryeoundsatets, anf eolyartveirrﬂ) |avmlm@%m1@3f§l°§‘caé iprrdsirygugh %, fopspigmple.
mult%fe%clg}gstls &ﬂséﬂ&@%@@nﬁ%r%@ RS 4sBEniNEhi, hdufdlo@elitis GAige Rirkihson’s

dlseaS%Apheng?r A dlsgﬁeﬁ\gld agmunwggyuﬁgﬂybﬁcf),sréﬁ%sg%ﬁsﬁgﬁg%r exz.lrnple,
glonﬁmloﬁ@hﬂdBﬁ)odwhlé © sioBe, ad Befrgsr’ MEKase) piftfipmBie Agmatologic disorders
(suclt aLé i%loexm soﬁzﬂg 1§t’i£:|mf1aoﬁl§a'yp [ﬁmp %B bullous pemphigoid, and cutaneous

oo RS GRS i o SRR Shoo R B b oot
throBbcFEEelic Burpud) fosBMpIPEON pdrpurniaiddutozmreune bmmwitic inginjay atherosclerosis,
uve1§\éa%tc!u§n?u|1 g hgagln;{ralf he&d (&Eh % Rt &%@9 R ear dlis@aﬁe and %BQH%K Behcet's

, Rock
disedgk, BayRaudy, sgdmmf,o%@umang 71215aut0]nmljé? ﬁg?quaen(gqorders |(such as,]for example,

dlabé'iﬁléatgﬁﬁfo%ze di88s Paps &sﬂﬁﬁtﬁbﬂ&nt 20832004 (IDDM), Addison’s disease,

t b t C 1seases inclu e,
T e

for e@gmﬂeerhnlenasmgartmter@&rmmwwﬁd@“@%asaoctaﬁﬂ 6459%‘8?1 Sn’inﬂtjple scerosi,

ggé’nls‘ gyn&%ln@ {Gfaved BB, DDV, Ipérﬁlkl@lfs ahdﬁﬁ:f,‘ fhﬂiﬁﬂltl@,ta&d glorferdlonephritis.
Se uent i al or concur r??nt f

a
e BRTYRS TAMEITHY SR BHORIAS PRt H A G L egend on e e
of disebtlse(lb befeatad) anfefiged alyosd, Gic erdn g]drqgtes;e@ﬂthgﬁ@ps}gdﬂytherdﬁawlecule is

admins Oered¥dr reve*% ve or @Era ehtﬁ? Irpoée{] En%{;l&]% %eﬁf:}e thie B&iﬂeﬁi@ @linical history and
acetam et am e vin

cospeliss tsp|ﬂfe|aatéaod>p§qdutwlscreﬂ<>§ af ths %ﬂféndlﬁgé’bﬁég?’éﬁ é‘%“ém" Slg s suitably administered
to te PRIchtiaPs1Y RSBV GedthnBEWpdndlds e thb tybd ankl everity of the disease,
reagents can al so be obtained via other conmerci al
sources, such as Ml ecul ar Bgosci ences | nc. (Boul der,
CO, or synthesized in accordance wth procedures
described in Toki et al (2002) J. Og. Chem
67:1866-1872; Wal ker, M A (1995) J. Og. Chem
60: 5352-5355; Frisch et al (1996) Bi oconjugate Chem

-_— A NN A NS 1L IS AP A AN AT~ VAN AT AANONOYNA ™
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bi functional reagents with the N-term nus of an Am no
Acid unit: Stretcher units of fornmula (VvVa) can be
WO paososi48ed i nto a Linker by reacting the follPOU/N§R005/034353
internediates with the N-term nus of an Am no Acid
unit: Ilsothiocyanate Stretchers of the fornul a
about b @4/kavo hdupe/ke(esr @ bt afke) plgraldcdpisAp H&V‘éﬁﬁjﬂdal?&?%%fi?fl ? inistration to

the pa@&ﬁ qrh&ﬁklr Q&r'e%@leaﬁf dﬂ@&@ﬁdr&@ﬂralterhdrﬁmgemlonmebymnnﬁu’b&ﬁﬁﬂlsmn A
517 C=N~R17-

typlcaa@ngqS% angliléria%geﬁorﬁﬁb%rs( gé? gp%) mg?%; 5 mcc):rf, tdgpﬁpqmg on th3Factors
menn&n‘é@-lﬂmﬁd tAn@kempla}y ddsaaeitAldao bé adk@nistered agemtienhig thpgarge of about 0.1 to
wm“?@ﬂg& f%%F§F‘§%Fher and a para- anrnobenzylcarbannyl

ative Spacer has the structure e
Q Fos rep@@jed @ingmgrakws over gave(r@d@s egorgprkgﬂpyn ing A hﬁbo&i]tlon the treatment is
sustaméa'uﬁtﬁ Q d&red sﬁfy’[ﬂ&ﬁon ABickasshiBpt@is odutse yeexemplag deostng fagmwen comprises

admmllséeél@%mmlﬂ%\;)nﬁ c{oge nﬁ hbout 4 (fgk OPlOe\%(h: E}Z %’ &%eg? nlaln@ga%&: dose of about 2

mg/k& b moHerBAantitmdy. fOthenﬁngrgafqg\yr@nsgﬁag@é psefyh khe pragesP éf this therapy is

easny%%i@&éaeogl BRERLAN Rehniges Bbowshi k, et al . (1997)
trahedron Letters, 38:5257-60, and has the
—QM§Eﬁ§EON BERGREre Mr is mono-4-methoxytrityl, Qis

- CAn Gtitbdgyihug corfughtE(ADMSF thd kyetjon mabya¢ enpdined in pphapreaceical
combli_n)%tyo%%?mulgt%q &h%ﬁlg%rrﬁeﬂgﬁgﬁgma{t@ﬁ]ﬂ&@@ &/ﬁlpiﬁe&n&compound having anti-

cancey ppgg:eﬁtep one ?-qrc}er;dlfargpoum %ﬁp@g%qg%gt %ﬁm%%gow}ormulatlon or (ﬁ)smg regimen
prefe{my MVl ERABayMEEADs dvibe MUAER! b cduibinbidFEuchiiet they\da potjadversely affect
line; Ct is citrulline; pis 1, 2, 3, or 4; and Ab

emhﬁeﬂa cyst ei ne engi neered anti body. O her exe

anTirotyd eriing 6RY Wiet GEURHEHE Ry CARETR B o E‘Qe growth inhibitory
agent‘@'n@%ﬂnom/lagehﬁ andiofdegtbpiofttad ghuc BmBMAE R buitktey présent & doibigdtion in

trast yzunmab -have. t W N of the
amougvglagairehcéfectlv ?orh!r & PUIRpse intended. db&aﬁﬁa,géﬂﬁéaygo%pos%ﬁ&_ﬁt ﬁhﬁ' »ABC of th

ngl nee anti , ;
inveritign fhigy aBp h@e a et PIRETAAT NP G AT BCRIBRISRS Such 5 B ubulin-

form%ﬁl%e‘ggé)o-g&ﬁer RDhibior, %Qﬁ DNA Bintier) rray be prepared by

several routes, I gani AT -Toh

co e e S FE RS Rt P PRD Rl ] RSk P
identdied in atdocleneel pvngthls inr)ntlpre ade p(@‘rﬁnn@ﬁonahega?g{n@i lﬁédrglplétgﬁd B srgmltaneous
or se?%ﬁ’ttaﬁ]eglﬁer? Rl l@(ﬁﬁlﬁgermtadubﬁqu W t:chnbﬁla{ldnmfa@ Ibe AdhAGHBANAd,in twO or more

admin r r%n%?%*qegﬂﬂ%&edb@mg]ré‘gé?r{ 1&&1% cto?]c}mmlstratl ni, l.\l/Sgl ) garatgg ﬁll&fgﬁs ora
smglﬂ'ﬂiaﬁﬁayeuﬁbal ﬁ)ﬂﬁhle(tlﬁx) afdeagstquing ad;fumatramg@in@@lphq)rﬁqr,c)vhgrle@ @fﬁfe(ﬁbly there is

a tim@ erlohI g’hl oﬁ"lt(é{r aYM &fle @gelnt's Qlﬁ@l[anéo%ﬁﬁﬁr@rtt theik E’iol%@éaﬂlctwmes
arug intermediate D-L, via a caov

f ollh W@b@ynqn@gegfme&hm%a{; APS 118%?%1?%:81118? gagrmarf;tra%on df an anticancer
gen@M&lhﬁédnﬁreﬁ%H Bieek MAtke armbbodiyutic @gmijs lgggt)wtb imhitrigarheedgs, (nglpding
coadgrﬁléstr%tlo)] oFa tha s ¢ fﬁdniP reqyc%(gn \Me}apeuﬁc é’g@ﬁté Qﬁﬂm&ﬁeréf)y&t: %eﬁl@mclude taxanes

ug noieties, and linker

(suclprs@prdiragel p@@owqﬂma’yr_agqh@@lclg@ ﬁ]lttP@gfse g’reazfra‘u‘ga FWP%nglschegules for such
cherfStelaRARY. ag@MsSrBa@'bQ Gsell Hﬂc&hmgtb @idfSacife® s btOlc@mmpbriab degerming empirically
& so described in
by tl@P‘gl&drPHﬁtﬁ 1oPSTc ?rar?,aaadgn ang) dos n% rrg}gedo é#oreﬂEh (91919(91’?&: CF\MI ‘Iirp also described i

er rea
Chdrrou@rabySek\me |(199@|Er¢ebﬁ(‘at’@sr Vikledmy o Yok ns(?%““%%% Mde esters

cﬁr % %b@&ﬁr@fm@d W1H(§Enuaﬁ¥rﬁfn§i,corh@uﬂf 9@ PatagSestrégdlcompound such
Cl li

1) alk and al i des.. such

as taWﬁFE?&@é?‘é’rW%Fé%“"’Fﬁ'r‘“P an @éﬁ%?‘b"égﬁ %ﬁ% e %“ AN AIEA SPCh% Popamide, In
dosadg®lkedwi fd&u@rrmﬂhpﬁlcs Whele thé aahcedto betrdaied eélormomclhd?mnﬁ@lt cancer, the patient

38
may é)}(evmus\ls/y have begn dsullﬂgc?eﬁ tQ Qﬂll—ﬁorlﬁlﬁl@t ﬂlljlggpy%gﬁ?@eggg carlllgé::r' 6dcErdR Mbrkdofe
independeng the MC (gr]qﬁ ogqlonal}y};aéprégvrfs as mrtbaizl}e{fgl) m@kl?eﬁgmlmstereé to(%he patient. It
mayw HnaFdidN R alsh Bla@8igiikGa iR OB & nt (iygéa@ionedcanipoxyiklalygynction

and aryl hydrazi de groups capable of reacting to form

coval ent bonds with electropdglic groups on |inker

noi eties and |inker reagents. Maytansine may, for

exanpl e, be converted to May- SSCH3, which can be

reduced to the free thiol, Mwy-SH, and reacted with a

nodi fi ed antrbody (Chari et al (1992) Cancer Research
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constructed with |inker reagent N succinimdyl
4- (2-pyridylthio) pentanoate. Under certain

w@ondios448hs, the cystei ne engi neered anti bodi eBCTHS2008034353
made reactive for conjugation with |inker reagents by

assoc;tgggé{;{?entggmy;]g@?qf{r %%{%%bt?lg?f? ent ?elflltc If]n a%c'?mon to thg %Iove tﬁerapelﬁlc

regimbd, the Sdidm @Ry lbmibjetehyd shRlralseitivief dayar @iddnd/pi redigtioGhetrzpyet
Ve?#;tlb? <?0)sag§e 3 an¥ g’ tl%'\ﬁw%_axﬂms\%%g’ a%zi"ﬁs §9 thos%‘%ege%ﬁy used and may be

ures cystel ne
lowerehigi me@rcemblnqm@;@p Gvreereyeftiicmeny &Ht(ﬁ?gémwheé%%%ﬁéa@dm agents

ortregtmeng—b cells vvere reduced vvlth about a 50 fold excess
of TCEP far

h.de o ve
WI‘]FI?,EWOIHJHVUP% ?ﬁlpe‘ él}a%grg 13% ﬁ%ne é Vang proxhet ?}61 g%{é d E tpe é?)gcrct achle d
whentteatthel @gredients us¢tgogeihertiegrenesr *bpretlg,eeqqm of the ¢ffeets thaf rgsulitsé:rom usmg the

com ra e e at@Sd Ghdn e @Llivaln eJhQﬂ:C@dj(]QEH formulated
pﬁﬁj‘% = mgo& ﬁqnﬁg?ﬁ f{%{ n%\y/lajgotdl u?n ag(gqt at e, gr

end s W HPEST G PG S S0 G SBT3 e verd b

alternblica 6t fipaialleDBREEravir@ulr@es biaB) tiy stvechtipegimen Veies ddivered in
alternra esnltl%yagyz a %lnct eff’ec,q mta{'% aﬁﬁﬁe@ %ed\{ﬁé% W%;&Jﬂds(jﬂrel a\fﬂnﬁns{e?e@@r delivered

o pper su
sequmeaﬂm@rga‘?wféﬂenb‘%?tﬁpsghfepmﬁ et af‘éﬁff“sd““f‘g alterngion fieppi g
effec@@%%z&» of 8daKlacaxd 1dg'r€dhdﬂgs Edﬁﬁidﬂtdrdd@ﬂﬁentlw odseanlly, Wirgeanin cgmbination

thera@zf gr,f&a&teve d%sag/eﬁ.ﬁ wo or nl‘no de ac 1 e 1 r]s%llelﬂg fre Q%Aggﬁérédqgke{hér al so

|sm

r eoxi ation step forns
¥ wWth high fidelity.

An ARB @aﬁlglé YR ﬁle a(gpef & Itl{ﬂs 1@0&&@)5 are Gfe i Gretabdli @foducts of the ADC

i nt ernme
comHo%rtds gets%%tadq}elgp tgﬂ%ﬁfteng/%ucﬁgx%ducts P%V\gﬁ%“? un%g\gcgfg toﬂglg %eflg ior G ckuch
prodefsineg t‘esu‘h[fm] ewg)aj_lq foom theakidaggmpreduption;thilelviis aralﬁgt}ob,(géfg,rlfﬁ?tw& enzymatic

clean&nAHH gRbife, of-lzﬁ]:eadﬁfﬂmeHQ 8dnhthd nhl@oﬂfr@lyvm&m@ﬁﬂmnfuhchﬁ& me@! and
| oaded and el uted throu

s e e e Bk By AR v
maminBFoHal pEﬂchS)f tirhd @fﬁmml«ﬁylehomauomrgieﬁeheabf process to

P PSS} b0 SRS NFE 500 £Rs €552 of 19D,

nj uga
admlmstesum@ueyeralyomgdeswwe daat (e GLaeaienip e eraPA mafkw 1 qgignal such as rat,

moug%gl\%a pig H%nl(e? Q)U&tniaﬂ %hé/\mﬁé sﬁﬂ\éﬁﬂ tﬁn@ fdﬁ im¢@bolisti ®duaedypfcalyrabout 30

N ont he veaLerehaln g BORALFy I sampl
seopsilon e Bt e R TS Ba i b e SRS g somies
Thesp aioluca lare @2sil liadlat@irsincothdi ard lqjqqlf,d (othexs pre @glateg(wgqﬂsgoftaenbodles capable of
blndﬁg‘gd éys sV the Ix@t%bdﬂﬁw Phe mBhEAH e R res &8 Gétéiﬂﬁnédi‘ld con@di€lonal

fashipiy %tqy(%s k%,@vh%ec{r VR, ez?l%zsgsg%gegar{gi]aqﬁ}%\égmcftﬁ)o{ges is gone in the same way as

. convbiftofdl Bfeglinetit@Rsnt @udfeo well-tdoen @nitosdxbillyd ip GrajasgBiteeenverfion educts, so long

as tthna¥<3e ) otﬁ)erw eTﬂ?ndTrmu%'\@«p&efﬁl)ﬁpﬁlgg%%%g as‘se@rs FREER L@ UG8 If the ADC

Fesurt 1N external 'y conjugated Cys adduct to an
Commqgisﬁe@?@@n@‘s through - S-S- bond formation. Hence
LABEREED UNirfice ThiciveveThaws to be treated with

r glﬁ%r%olglgrne %n(gment 0%}%2"‘9"%‘?822 Sgesngléﬁ%% q&ﬁfeg fg%@:g 1dbBled through the
cysteTiwi o MBS r@roeucu%dluvresce’eﬁbjeﬂ @’a{“@"\ﬁﬁcmﬁe'ﬁﬁgeéﬁ‘%“%‘ate moieties,

chen%ﬁ’l %n@écwcp glggélﬁl@;ugz?&'a@ et Senzyhded) @IfdQJIﬂ'faﬂc[e&Stlon &abéls fof iaging

exp%ﬁh%g}%xgéé %%?ag{%gag’l&oﬁ%ﬁﬁ‘?“m apﬂlocgl i0ms. gen{:rg)lgld%e lqgelﬂgl cysteine
engififdica AttibéiyABSBabmBer( M PO ’, ipvaisningangdipy injestionviperfhsiqnys oral ingestion to a
4 RritsePbramNBiSuagiPle. The

i LB T TR e R B 10
dlstnbewre@hmobec%ﬁ%q e'elsa)tlllremow??‘ébelt‘iﬁﬁfte 1“E§RAT| ON

ASSAYS Cenerally, the cytotoxic or cytostatic activity

of an anti body-drug conjugate (ADC) is neasured by:

exposi ng mammal i an cel |l s haveing receptor proteins,

e.g. HER2, to the anti body of the ADC in a cell

culture nmedium culturing the cells for a period from

about 6 hours to about 5 days; and neasuring cell

VI ab| I [ ity. CeI I -based | n V|tro assays were used to

o o r 4 T
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the single reagent (CellTiter-Ao (r) Reagent)
directly to cells cultured in serum suppl enent ed
wore@osn48Cel | washi ng, renoval of nedi um and neCT/UR1005/034353
pi petting steps are not required. The system detects
as few as 15 cells/well in a 384-well format in 10
A i ng reagent and m xing. The cells may
bemtfdaat @d)odiﬁiéﬁt bhbioightjonyvintahiclADGpanafactirh @y ‘kith yorftpgning materials

usefu] fgr thae trea mgnt gf tF’ cﬁs%[:d%ts %gcxﬁbre moéquro&?ﬁ@ e'f"lﬁlatt%l’e of@inkfcture compnses a

ours, showed the sarme (}; "
contaetrraetq lsbeag p@césarg@ rnﬁmmner %ﬁsqqae%\wuth%@ma@“ THe R 6":‘?85&% BHHE or

exampl@@gﬂép \Xalsn@ﬂﬁgéﬁ ®listdr Q&R Bkc. lI‘EdedhtﬁlSersl Haye |fdrmécMﬁirrSa andly of materials
st it Pite ATpeRSEORES S TR -eaiR P haEa LAk AR
effectpe ﬁpowtmgﬁmiomht@ntambnqy@mrste@lﬁ aqsesp past (fﬂr é@@ﬁ]{: the ﬁontamer may be an
1ntrang)lu§ Hufon b-gglgr aGRl halink € gtopgex(ble&feable/ﬁﬁﬂypowlﬂﬁ lirgdcB&h ndedle). At least one
activq alggﬁq? Yfl\ﬁé}?eégrépolsléégﬂf ?ng/;lgg Vé‘h iaheq n]é%aclg I‘ gs]glft nﬁ;lc?tes){hagﬁee con1pi>smon is used
for tr@ﬁ@aﬁe&:bndith)a af dhbives shipasreancerd dpemdively omaddigerally, thy pr@claﬁfdnanufacture
may furthier c%rrngxlilsgggecoM (é\hﬂm%& E‘tﬁ lalnse c%ﬁlsfngg Lﬁﬁﬁa@gltlkéﬂyfa&laﬁéble\b@ffer such as

ARTI

cence unit ubstrate, Bee
bactemftail(f etqr for injesiny P i 1Pt7eSP§atede1Ef%tho56W1 Bipasts SB&‘:‘“"“ shd dextrose solution.
It ma§ RERITDIc0@ Vihed hdt@fals Yesiraltd ffoar A @mucitiand osacsomiloan including other
rsi.on of and generation of photons.
bUffe‘IShéueé‘f?t@%ffeﬁe% 1?“%%@@ i mi nates the need to use
reagent injectors and provides flexibility for

conti nuous or batch rmdeggg omegsi ng of nmultiple

I at S. Thl S, cel I | ation assay can be used with
Exa oyt P Phild g. 96 or 384 well fornat.
DafThiokzaipbdge (Srel§8 pbaeipaigle)unsierendied with 1§P faltpycsspafigjodn-PEO-maleimide

((+)- 615{&91' m?lgﬁ]\ﬂbﬁ&)long}nl@yll?slémldi@&;ﬁaﬁl&ﬁﬁmﬁbut)w ali(B0pMeserHi@ethnology
| ative

19: 37Rr3l8% IPH:éﬁe PV&F]V‘O Btlfj gﬁgglacf_ 6S r% obrﬁ.ltemg%r%lérﬁ glféx%éésg {)lotbr{ ILE%) maleimide was

remo@@ltfmtnembtmnoraag&ad phidelby expéaer PEG piatigifationg (Gthigmegy sheprogmereially

avallﬁ)lesb%%g> S\}lat{oh @Qgents ;Enl?elécltrg;l'l“hc g{&hﬁs%hfcﬁ fre REcHVERIHESBBhE of dAPs may be
as -

ounts per secon Ci fer ATP + .
usca i BnE RSN, P o Boppotsaees ol g RS pE e
Biot@Rolog Ird)).iaheN B4(3- waleeﬁctyamp@nﬁfbwaﬁtm(hbﬂy\d@mlgr ltf@hq? BepareeQR).
Othe} Som e%ﬁs%grge% gor \)511%01{: gxlftlnctﬁ)ﬁa@ Iaﬁdfrﬁﬁtﬁ&dc%al inker Yehdeh@ in6iBde]
ki fn assay agal nst the SK-BR-3 breast tunor
Mol@eﬁrlPrquSr]EugefFr @%@eks‘&f{‘ii a‘nldo“filylo IC50 val ues of the ADC
wer e established against SK-BR-3 cells, which
known to overexpress HER2 receptor protein.Fi e 10
shows that trastuzumab-SMCC-DM (1 C5 = 0.00

ng/ m) Jdas mor egpot ent than the heavy chai nH
mut ant onw\gg%h%%lz pbv C) BVPEO
0. 04ng/ h mtonj e i rCamYy Smre
pot ent \\n ceII kil i ng than naked traast uzumab (1 C50 =
0.1 ng/m ) oDrug | oading for trastuzumab- SMCC-DM was
2.8 DM/ Ab and for hu4D5 C) - BWPEG- DM was
0.6 DM/ Ab. Figure 11 sho%ln?ﬁgt%atler%gét uzunmab- SMCC- DM
(1C50 = 0.008-0.015 ng/mM) was nore potent than the
Exarhplght PEHSELECTORsASsdYne nut ant hu4D5Fabv8 (VI
1 (Iaoviﬁevg Fug' a@hﬂmn((b %Oerb'Bpexgzzcelm Hﬂrﬂaln (ﬁERi) aﬁm&bﬂﬂ@ﬁﬁrﬁmo pl of 2

B
82 hiSraRlvhd <80 ¥pHa afﬁxU]é@@E{ﬁbM&ated for 1
b‘°“2’{/?§dt %cw%“@ R T e -ﬁpngp
hour BhiooVEEPE &FIf tpgyav@é)y inehatiqnadh Berseragish pesoxidege (i )éaé’F’fgd secondary
antitdiPlahd- Qi BiHa@tof bioteGapWIII PR inCAITDAY) EEightt 8 flugnatethé PHESELECTOR
anti1 bodi es. Figure 20 shows the results of an assay of
SK-BR-3 cells treated with: @arent anti body
trastuzumab (HERCEPTIN(r), Genentech, Inc.);
trastuzunmab- SMCC-DM with a drug | oadi ng of about 3.4
DM / Ab; and thio-trastuzumab (A121Q BMPEO-DML with a
drug Ioad| ng of about 1 6 DM/Ab The

g, PNR AN NR o,
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Thi oMab conj ugate was nore potent than the parent 2H9

anti body conjugate. The conjugate Thi o-2H9- BMPEO DM
w@haeesh4drinct i onal cell killing activity in Eph@R2US2005/034353

specific cell line (HT1080EphB2) conpared to a non

EphB2 cell |ine, BT474 in mhlc nly. . [ ate
Assayiby 2 sETRAG RGOSR B%‘;F‘“%ﬁhﬁﬁndd E%aﬁf i@%%eﬁ%g AP an&/b'&%yl ted
ThioFW$1@ Eteeplaliein @dittidody is a parent antibody and where t he
an§tanlaar?i %IRb reaé%o %tcgljf iDE. BN g&&%gmgwﬁs'&g’s‘dﬁéd atfab @b ETHR reactivity

resu an assay PC3/ neo cells treated
was mabstilad byBoAfsulativ ithe Mj@mw@m@smnstreamﬁntfﬂ%o fRPEER2A fithighreactivity

value E’@P%M %omcpeeltel%lon 3?1%15&1 gtgl%:%?stfﬁ&% Sleﬁ;ﬂﬁetﬁﬁsegt“ Fa@@ro@:ﬁﬁﬁ%m@f

meastagpebnts oD TAD'S (220220)2s B EHRIVC Y eghaie Yo% PER GhE 1 48 pobélonl

anti- %@ﬁut&%s of an assay of OVCAR-3 cells treated with: 3A5
anti MJC16- SMCCDM ; and thio 3A5 (A121C) BMPEO DM .

Exa Thl O_ Ar5e sBoM:Ed(%url 1cat10no Thlgftabs:]ow gg/ ?lle‘gmc:];: |Ca|n|t ngel l
wherierass iere s provdpedrdyetion Bl WBREMPY 1upRresses B3 saaiiBagppiel (1997)

J ourn!ﬂrBlJl&@ml%@AlWﬁb@(l@QbéﬁlSklﬁ & he HaNeQedHAD pdillvac@sukpeadrt & PBS

hat. e
R Ty R e R A e R
Thiokabd vieamyifiaifibvy tifitehlomabgrady milh prgreip SoTEPHERDIF™ (Amersham).
( W?MBI%Q?C’L Q%Cd)_,'\/qﬂkl hod¥c dhdig- AQQm M@éx@@sséd%uriﬁfed BylPeotein-G

i nventi on was measured b
SEP AR e SR e B T B s 1530, st of
mondm¥AdRHewis@) frachas 2il-340 Fraetions cvasstipg dpggenettrif famwel godirgnd
analyz Y Sf)g @Rég §1n+ Cwﬁ%lﬁa 8‘411149911319%1% e{ﬂﬁ;'zeﬁ &md@gel i Feducing (with
Sponds 5 PRCEPTIN(T). t herapy. .Subj e tS 41010
DTT ﬂEBlWéE)taP@éﬂ“é%F“@Wd@“W“t l?iTTASBr-BMﬁ% G55 Gf:lf [ dors 0 )

Thlolﬁhb R i onABFreddinfFsibg PARGEY s (heavy chain)-DM ; and
g’glo]ga%s \Eggcogjltd%afte% rwnﬁ 91%1{ PELO &M&nﬁd@ Iasec)escﬁgéa abRe hr%lﬁﬁe%g)tmylated—

tunor do
ThlolFa@gwqxefutthqz pyrified la@aperrclmé@o“é fﬁf?efﬁk%)éel'fﬁ‘ém?‘éﬁhfﬂ“*ﬁOgr?@ytvﬁ‘éCh
ehnnﬂét’&‘lbl%@re@ﬁmtﬁﬂ?ﬂﬁhﬁelmﬁe kda@heSligtahérigfr@tidh oM hibFaby VOl tgde hiADSFabv

and hgﬂ?%?gl? |§ Aé?ltétﬁw%ﬁb 88 ] rrg?rgJ §l|ant11— 2 %vsrte%gcmaf Fﬂa?ate%?cu%%ﬁ 166 fold

m ssion O r ani nmal
molanéxtdss ¢fibivon-PEO- mmemnc@ fgri3 bpypat roogrteppsratupiad logledonts Fugerqy200 gel

filtraf G fn Q)fsepﬁﬁ{erﬁ%é Sotflal @i1tHs BEo&HAH8Y fonl 1B th&Sinale f@fn.
tunor aninmals with tunor at T = 0 in the group. The

termTDV i s heFtum)r doubl i ng ti ne, i.e. time in days
E-%Héé—@&ﬁf—hﬁ?—?—ux mor vol ume to double. 2 The seven
M Eezynrgaties fagrhdnts 2Ebigryylpred huggsRenG12121§) Hhidkeb mRmvid gpe
hu4lﬁ§§>v£ Q’&E QIQ@%'W Mcftl(d &&Hlﬁtogrm& Ql}a&%ay\i‘&lfz@tloa Indass spectroscopy (LS-ESI-

positive an 0
e S N LA Mo 9L Bl e on
primay mss ﬁgwmypehg‘luﬂﬂlﬂ&wugﬁm mfass Dhifs) Tlo§ fragment indicates the presence of 2

s1ng]f gﬁ%ﬂ lr%g%?l?lrn{flgc lﬁt& ?8 aﬁéNf n%“la}%)lprl\élas AR aglgﬂiln%né cr>f the fragmentatlon values

which e§Hfifss thesequticer 20 days The full length 1gG Th| ol\/ab
anti body variant with the A121C cystei ne nutation and
conjugated to the BMPEO | i nker and DM drug noi ety was
tested agai nst the parent trastuzumab- SMCG DM
conjugate in MMIV-HER2 Fo5 tunor-bearing mce. Tunor
size at day O of injection was about 100-200 mmin
size. Figure 25 shows the nean tunor vol une change
over 2 1 days in athym c nude mce with MMIV-HER2 Fo5
manmary tunor allografts, after a single dose on Day O
with: Vehicle (Buffer); trastuzumab-SMCC-DM 10 ng/ kg;
thio trastuzumab (Al 21C)-SMCC-DM 2 1 ng/kg and thio
trastuzumab (A121C)-SMCC-DM 10 ng/kg. It can be seen
fromFigure 25 that each congaugate exerts a
significant effect of retarding tunor growth relative
to placebo (Vehicle). Each of the ten mce in the four
groups above received a single injection at day 1. The
parent trastuzumab- SMCC-DM conjugate was | oaded with
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15

sanple confirned a DM dose-rel ated response.

Thi o- Trast uzunmab-DM either dosed in equival ent
w@niosoddys (10ng/ kg) or DM drug (21ng/ kg) quanr¢T/§J81005/034353

that of control trastuzumab- SMCC-DM conj ugat e.

seen fromthe Figure 25, Thi
tle QNN G P Bt bt HeS BURSEL P P G i s

Aminb haet uzumab- SMCC- DM F@emeid as so yOHragnlegt ani mal s

[ A )
showed conplete—+espense—wth—Thi-grab-—bDM—whereas

AAIRYSt e was only partiZal response wilth

M (Mtthiasihedizumab- SMCC- DM03.  ADM NI STRATI2BR OF ANTI BODY- DRUG

CONIALLICA

D(AsF"flca TES-The antTpgdy-drug conj Uggi£s (ADC) of tlhe

entl on may be adm nji stered h\/ i ate
Y (Tytasinphe condition tp*He treated. THEADC will typidally

W(T@&oﬁgﬁﬂ nistered pafenterally, 1.e.|200d usion,

SUu r‘llt_annnuc Lt rapusedta Pt e RaHe H mal ,

...... ar— UBLILLYL IOJUT), IIILIaucl
G Gy at hecal and ep (W al PI—IARI\/ACEL}%l CAL FORMULATI|ONS

Q(gld?hﬂﬁerraceutl cal forpgd2ati ons of therléﬁieutl c

anttboedy—drug—conjpgates (ADC) of [thgs Tnvention arle
G (Gl cme.;) > . .
%IVD cally prepar ed Qr par enteral_ladm ni st ration—ii.e.

T (Thipobio, i nt r avenous| ‘9t rat umor i njle®$on with a

L(LeHéiﬁ%,s maceutical 'y aceept abl e parentlersat vehi cI e and in
a unt d mnlnjln'-fnhlaf

—e—-o+m II'\\II ilJUl.ly UI Ug
V(Véigj ugate (ADC) ha 174 t he desired &eqree of puritly is

T(Tlﬂmtlm@nal 'y mixed wit%3phar maceuti cgl3y accept abl e

Vv gi-uent S,—catt et S Mbi pi ents or Sfﬁ@l T zers
R e)m ngton's Phar ceuti cal Sciences (1980) 16th

SSeawdti on, Osol, A [E&® in the forpdidf a Iyophi | i zled

S (Semp Ut atrion or an agsgeous sol uti on| 1068cept abl e

dllllpan car rlnrs’ avel ni ot abki | e

Tt \.nLo, atf raoTTTrZ%rT S di
C Crstmed Pelit o reci pi ¢AFE at the dosagee and

S(Seﬁﬁmcent rations enpl6$2d, and i ncl ug&sbuffers such las

T(TH:[J‘”UO phat €, citrat c, 2@(bd other—or ga 243 aci ds,;
xi dants including ascorbic acld and nethioninge;

K(Lmne‘aer vatives (such as octadecyl di Tb715hyl benzyl

anmormium chi ori de; hexanet honi um chl ori de;

benzal kon| um chl o enz d ction b
buth;fored\P ﬁtéxh ?rdeéﬁbg %]el fﬂeatxofl %%dﬁgolgaﬁé%ééug h % g%ﬁg& redu y
DTTer BMEO flotinyhtcd BBH: huéla‘iFe‘zVﬁdimcr é@wereﬁ OB feﬁ%ﬁa‘rvé%’&h?ﬁl
blotu%"laf?e%r&EM(&ys Aﬂﬁqudﬁspa%biﬁthC-Atmv ARDYi@BIkET doakle QHtABPHEB4BSFabvs-
an_about 10 residues) polypeptides; proteins, such
(V“Qg Aéémmera%ﬁvﬁteﬂ gelatin, or immnoglobulins;
hy dusppedirbscory@hajyvie S MSEF oa@4PéﬁaWr(Nqu§yBWEPWﬂe(aﬂ“ Superdex-

200 %ﬁ‘hﬂ&} 8%‘&&%%@5&5?%1;@135 1967 FJE%OS 18 lsUrRNiRehova 9P 8% agjugeion. MS/MS

s GEREN PGS e BERBMIL G By B AL AL NG Gl iy iC (o) 210725,
This @htb! HO& Ethat BMDNN SEnjugrfon thex the ligis chaghvéthaFitng agent s such

as EDTA; sugars such as sucrose, mannitol, trehal ose
Exanq le & olgr(? Ialtaqjln’of iﬁi’— A%t SO hd4bFabvs-
At com €.g. Zn-proteirn conplexes); and/or
(V1Ehand YH-MMNE f act ants such as TWEEN(tnm), PLURONI CS(tm)

or e hﬁﬁ?ﬁw reargeg glga;emhocﬁpmﬁ@onoﬁemymmmph B (MM}\Bp hé- MGZMMAE,
anti - 0 i o . g
dlsscéxﬁi@'l dngtFé 10 a eYomtIqe zmd w%ell a(l’ g%v/ﬁ c&xcgﬁﬁﬁ)ﬂ p@gidédr{ Mﬂ d ABP.

ess I ncor por at ereiln y ref erence.
hu4ITFebvadV1106) Thindntnia elelamhrafe Biffered galiaqiPB R iFra)ous psgoygean excess of

maldhiial i@Q&l@&jto qﬁEnEH tﬁer @&ﬂ(ﬂﬁﬂ& &5 affuaRaieadatibbOrthieDeaups. &he toattion mixture

coacervati on te ues
s copesmHeSHty SRR ol ?&%pﬁ/“ﬁbgfag&ﬁ? Oﬁé COMAE Sarigs e
desaG&i Hlelufiéh tBbQBENRS tblslﬁﬁl Pasdilpel gl'nrc(ugi'eﬁ Tyrh ﬁigetrm@ey bterilegonditions, and
mcr ocagsul es, respectively, in colloidal drug
ozﬂleff”is\f’éﬁgy systems (for exanple, |iposomes, albunin
m cr ospheres, m croenul si ons94 nano-particles and
nanocapsul es) or i n macroenul sions. Such techni ques
are disclosed in Rem ngton's Pharnaceutical Sciences
16th edition, Osol, A Ed. (1980). Sustained-rel ease
preparatl ons may be prepared Swtabl e exan‘pl es of

T Y, 1
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The formul ations to be used for in vivo adm nistration
must be sterile, which is readily acconplished by

WO poob0a48%0N t hrough sterile filtrati on menbraneGT/UT1NE5/034353
formul ations include those suitable for the foregoing

ad nlstr at| on rhout es h?for rrul at| ons A-:- hu4D5Fabvg

(Vlld@ealﬁmﬁlll\ﬂd: by any of the nethods well knovvn in the

éB hu4ng-a %&X}%c;{?f[ﬂ"ﬁg(b@‘#gipaé}%d by RS o@ﬁﬁpﬂmﬁﬁké Wl 10C)

foun e maceutical Sciences (M
Thlol“ﬂumi H\%MB@F@JIOWIHEQF}WWSMPM Examplefy et hods i ncl ude t h e
step of bringing into association the active
ExamblB 9 ¢ Bdha@ibn WABP-A1h 6C-CasHab eC-Whall i ABAVISTABbY t@duggioe of kABP-A121C-
. TOr & accessory l\Ellgedlents In general the
Thio epared by uniformy and intjnatel
br AH@htﬁ@SlFahtffo(Aa%M%ml -ohPAT MM i prepared ¥ expiugttion ol /’tlﬂ’y

hu4DE1i’ag\H§| L1 5% L REG vaREit-PABSIYAT o v Rth SR dhrd@ ERdnlest. OF
, and then, if necessary, shaping the product.

Aguegus suspe ﬁﬂ%ﬂb\mﬁn .Qgﬂgggggg;g;

Example/ ;- breparatio f-%l OQC I'hj

Thloffaaandmmmﬂmm of agueous suspensi ons Such
exg Ph&%ﬁabwesh@dﬁ MC-S4SRe Rl Y ?x@ﬁaxedi'myl efngu@alos GOAEPM

E thyl cel | ul
AR AE) E0S e Y RGBT e s et B o um

al gi nate, polyvinylpyrrolidone, gun1tragacanth and gum
acacia, and dispersing or mett agen uch as a
naturally occurring phospha %ﬁé?ll¢ln

densat ico Qdu n-o ne oxwde Wi
| Q)(Jfag ene s eaPa a tordensat,

4 product of et ne#oxi de with a | ong chain allphatlc
al cohol (e.qg. hSEtadecaethyleneoxycetanol) a
condensat i on prod ct of ethylene oxide with a partia
ester derived frqg%? fatty acid and a hexitol
anhydride (e.qg., wyoxyet hyl ene sorbitan nonool eat e
The aqueous suspension may al so contain onMGoyalreirRAB-MMAF
preservatives such as ethyl or n-propyl
p-hydroxy benzoate, one or nore coloring agents, one
ga e smeetening

z . . [ d
ohahreedreah hlé@ﬁlfﬁbsﬁ 1 5163 ThipFapies rn«ﬁ*}ﬁe%y thibig-paleipigp Fagent

BM(PE0)R 54 & Cn BicdiNefileal hﬁeaEtE(elﬂﬂxﬁﬁfdb @ﬂaup SUehudse & tstaetibollye This

I nj'ect abl e aqueous al e (e an
was SCRAUHEN DAy A BPHI Sk s O L ioa oy of 10 and
addi@f attenftsd mgjartehros@f BMIREQM te a @hhslplemiamglg bMDﬁEBtbt' §-6Yg 1 g dhpeb in
phosﬁﬁg bﬁiiiie‘?e%%!r’lgnls g c@&@r{yat%n‘@hép&l%xﬁﬁt\ﬂ? 1888/ T(‘Rﬂihbr@ﬂﬂﬁﬁ) @b aNving it to

reactgt)rglrhgl::lr: Ir31|cCﬁﬁes @é/?( C)Fé %vgsorfzra Ve ]I%{léaglglb@g[flp I,(1)1?1'1;1m kl’%armama) in 30 mM
citrafRROUHE 4 Wikh 160 PRI AT Bufiel. | An aproepdtaldl feld diolaueprss 1Y glg;p\y@rw dimethyl
aceteinuc?eglal@lﬁ Was 8(568 &A&Qe%uMgSF]ab\% (bﬂb@ﬁﬁmﬂﬂaphMﬁﬁo RtERALRd as a

accept abl e vehlcl% and .
Dimethyliprmpanigle (IPMF) rmyls%ge egﬁlﬁyeg%(ass%llyeet ‘?/\ﬂt‘ge‘]no‘etﬁei‘?ﬁ‘étr e roaation mixture

was SR tb RoAct 3NLhikHS Qetf(ﬁa geo; ﬁl&ﬁlﬁbh Uﬁhe@ﬁis @itd BRS ts emate wprractdddrug. Gel
it

ﬁlﬁag%qnégg%cog%%g& Z’%? \v/v%sn seedgor rersna\ga hi émo%gma\rfre flt%g@\%_ggt){s amﬁglfurmsh purified

hudIpifatpy8$el 16@)yThiplFansMPEEM1oi | may be enpl oyed i ncl udi ng
Sy g Nt sh e H&G&I n@ID5Eibgs QAQQFG) d@sFab BMPROMIN O prep@td Y
acids such as oleic acid may |ikew se be used in the
preparation of injectables. The amount of active
i ngredient that may be conbined with the carrier
material to produce a single dosage formw Il vary
dependi ng upon the host treated and the particul ar
node of adm nistration. For exanple, an aqueous
sol ution intended for intravenous infusion may contain
fromabout 3 to 500 ng of the active ingredient per
milliliter of solution in order that infusion of a
swtabl e voI ume at a rate of about 30 m_/hr can occur.

o, e s s 1 Y e
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the sterile liquid carrier, for exanple water, for
injection immediately prior to use. Extenporaneous
WO m0e034488 sol uti ons and suspensi ons are prepaPE€ru$2005034353

sterile powders, granules and tablets of the kind
previ ousl y described. Preferred unit dosage

Exa olifgrati containing a daily dose or unit
d aEfflyacﬁ b osee masurbiaty aicell mbidardion esdyte@ploying theafallowing protocol

(Cell’FP P &10 Lrln%{sceentfr(%ﬁ%albﬁ) gr As grﬁ?rrxelga egrptﬂgaqnéﬁﬁ%m{e%n TB288; Mendoza et al

nti ther provides veterlnary
(200206m§@§|et PHIES-e8¥Pri sing at | east one active ingredient

1. 8SARBAVE ARD 'unﬁdenthaﬁé D6tain¥k bdu@ 0V &SR KBRIBYB T8, IMEHT or MDA-
therefore. Veterinary carriers are materials useful

MB-468)in tnprisunpwasgensaited fn cadhnicH oba WrieH eretye vallsApB%i ti on and
2. ”Hltorﬁx%l Wk Wvéle p&ﬁa@ﬁb&tdﬂﬁnggﬁaﬁﬁuﬁd webarctrl s which are

ot herwi se inert or. terinary art
3. an@Pgres APt BPET e“%aﬁpt“ﬁ%“d 1o} a{?é IPOIT %\é‘r%%yal ent. These
4. vefTeriilawamwyre e@iipoeid td roems temagratlbe foa@hmomneteblﬂ@ ghinutes.
5. parA%fuglE @lj deMTltepéﬁlﬂey eftleqdVio 82 Yoldhd\@ CelARRIE B€kiunOMEent in each well
U(%A TE TREATMENTS It is contenpl ated
was quPét t he ant [ body drug conjugates (ADC) of the present
6. | NUeNdohtexts weby/milel forenintie ob pre@bital/shaken sdetie sdldgdss  or
7. dl %'ge ngg \§as 1n%ubgted Qtl?éorrrﬁ@rfn;%;almg T @Xmﬁlna@ toOsYagﬁ@e&Qerlgxﬁﬁkés@Jﬂc@sﬁgnal

a condi tions or
8- hy W‘E?seqnfefveﬁ Feirded 20 "EoF e S &Y i Blafiyegpmiggsoence unis.
rraloe@mﬁians abelhBAAE Bt 10002B@NI el (mdmbsy ﬁpzhm WO0reel @N@A&s’em a 96-well

plateh%?ﬁg{“ﬁ]él &f:fﬁlr 8ne?P(f£ grr 8ng$VCA% é(?% oyish SHay a gdél%clﬁlu ollumes to final

concstratemaf 9006 BOSt 1@@(@ 833 t11, YnfAdafrivat bf yg/mlarvgtih o@e“rﬁ% caitig! wells
recelblmgHQane@dn\%mCdnﬁ‘lgedé die RAuplkth@ b IBIRAe AfrS Qﬂs@@ 6r34-5 (HW@ARmdays 100

ounds areldentlfledlgt e ani fﬁf’q ) and cell
AL GEIE BTGl S Qs B 500 P RAPD PP T ever) and co
counts lalmEteﬂﬁﬂaa hsthg ahllngrh)ﬁfetep Ditrat gisttcdaslthibimeannf lohingscaned for each set of
repli%a[cels ?’\%}]tﬁ star' g%ew o1 e@ﬂopﬁg :Fgés I?Lécof“@gmpﬁﬁgﬁlog{ﬂgéelmtgpdlﬁr

inical tria Ing the efficacy of the
Luminjs¢ent G4t Rabiprisedy dFrammesant i body HERCEPTIN(r) in patients

WiptaR 1teR2I1sPVEI £ KOI/BES b ngczmetoaﬁtsaw@elb bEasha. Oaaceels should be

T T
LADTIFse7als ITH Gh ioebepinging a4 pEyneisenceRseigié ag/tnb“hls results in a

final YRR of d\ﬁg/rﬁlﬁ f50 Q@Qﬁ’dll@t@d ABC AlMdell B tBBOL BBl NS miedid diready in the
knovvn therapeutic regi mens, such as radiation and/or

wellchenot her apy i nvol ving knovvn chenot her apeuti c and/ or
B.Yiic0tia12 06 biy 6t ssnda@ein &} labuisybut Wit tti0yg/mbeorsentigfiapde deprassay when

thecglgag%fgg(g@gnggenbs a hyperproliferative disease such as
cancer of cancer to be E reated, he

A &%L/vgﬂgp Barpréegﬁ szll Tl e]:ﬁi{o éfagetnb sha ea%,relphaBMaJ qn)}%ﬁometer
bledist FO¥Bneo SAIPCOMVEIC1E RO W IRUKOIDAFBS/glhtymipdi2s de/mL G-418 OVCAR-3
grow mhzk mBg wa¥pl€ particul ar exanples of such cancers
e squ nous cell cancer (e.g. epithelial squanous

cancer) I'ung cancer |nclud|ng snall- eII | ung
thy bifion : o isge celantmlce

ceI I

t h QAdxthIlsgsuﬁ?dBIé fcs@htagamexpeammmm orbtfamtd”femi slmn@,rd cmalm@eral sofirces such

t he r nellqm, at ocel Ceorm @ ASLd deCor@red b P

as T?ﬁ‘“b‘ﬁ&eﬁn WQREE T e an a“Jggdsltt%% ?ﬁ?gg R an"g"é poec pecatie 0
theinégherseatplibli aﬁereqr forg@tteetﬁ raisfRere g (F Baine anregsptomized CD.1 studs

wereq}éaf th Qﬂlufé@'ﬂ)ﬁ‘éﬁﬁopreﬂa\(@r VGs%EISrﬂl&ed mteaadiRrob@REI NN any commercial supplier.

FOU%E‘EI]S aay?rg gf?wlﬂb%‘ﬂ%{%"%%g%% %tl %9%&6 i‘{)ﬁ ege B}I}e{]mg)cz:)‘ggus n:cn:u%n %ﬁe thice with
hetefoay godttf BypS ) hlRle (e ased |tmteat,1allkmemzeytumpr fpraatdn. élewwerr thlS has proven
prostate cancer, vulval cancer, thyroid cancer,
hepatic carcinoma, anal carcesonma, penile carcinonma,
as well as head and neck cancer.The cancer nay
conpri se HER2- expressing cells, such that the ADC of
the present invention are able to bind to the cancer
cells. To determ ne Er bBZ expreSS| on |n the cancer,

e g .
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ErbB2. Alternatively, or additionally, FISH assays
such as the INFORMtnm) (Ventana Co., Ariz.) or
WE2D6MBE880ON(t m) (Vysis, 111.) may be carried oORECT/US2005/034353

formalin-fixed, paraffin-enbedded tunor tissue to

determ ne the extent (if any) . of ErbBZ over ressiqn
unnecqsparst HBerefomgspme %lut”&‘?fh?‘fﬁ?fémmdéé% a8 TR ¢ S Founders
were &QWMSmmyel@ﬂgmlﬁﬂﬂs withodt h@dderniges. | ncl ude

I‘ heu rﬁaﬁt hoamo ?TFI{’ 0raqtepr (%a&alsehl (Isrbm 255 mrfmg rtral%géﬁ[lprh&) were treated with a

‘ogren’ s syndrone, sclerodermaf
single Iourpujsplsmerbyég xrﬁ_@naﬁdDPqur HUPH a8 pgessed at various time points after

mJectl[;plynyo&tls/dermatonyosmls cryoglobullnen1a
g?{l.{q}-ofs?lgé)rgglgég tléaglgﬁ%?l% IP'ucF t ex%r ts a m%ﬁon%@%ct“%tgcf %Oﬁ'lt J)f%eu the rat

homolg @St HER2Hues¢ HERY tha o vdrppessedii éwa@éresst f@%?éshs g mutptggt and tumor

formaﬁ&ﬁthcﬁ ’lesg @E\Jstqmgéaﬁly mReWa! ovgk@ﬁﬁﬁﬁﬁrm(tﬂedg—lER2 yiveRteadt AIME994)

di sease), autoi mune gastritis and
Sﬂm%@@ﬁ@@?&é§9ﬂﬁbn1a aut oi mmune hepatitis, primary

bi td 1&1[)1)6vd3thlﬁcfrhiﬁﬁlht8)n winh havenoyited BERZ, o@isgegic chmlvangroﬂvcsd usgpg @ HER2
DN%&!EIK%H wlnc eaar‘l%e%rbam BPE %Lé doleSd (n%Hﬁhto 91%ven{ iQitiatX Mlls@a,tlon at such

vascul1tis, 1ncludin

upstreg & Gl qo@qng whlv@g@\lquthegmgﬁrgiﬁfﬂ e A asYL gu%{lﬁlatlo% 1mt1at1on éom the
downfhnY Aliileftid 11111Iialt181) God@'shlﬂf OERTURexaele e Ogldead (18P% drRddrGhem. 274:

2433%%8/43%1) glorgag% aehlmg’ﬁ); 1r§fon W ﬁ"atﬂheﬁ ltoethec'fg; le&{ Qﬁll:h?‘sho@@;ﬁg&(‘ehﬁmé%e level of

eni a gr avl s, neur Ong
expregpn |a@aport5laqaﬂ1pﬁ§g{berger@pd5‘€ﬁlsa@s (18P ﬁ@?l%ﬁmgs Res-d6 yé B"éi‘ﬁ’&a“ and

Berg ?1@589 MITERE BRO %M%%Iﬂﬁ@t d thB))SS) Pr2Nedil. Adas oeides s 83836k fihe chimeric
for ex a

ul onephritis e
1ntron§yﬁ a?.rbfﬁﬂefro dor%aé? geérromgm £0 ma mé311an ex I"CSSI%Q QQB?FBL §§Oe10§2) The cDNA

I Sease
3 endeﬁlﬂf&bd)ﬂ)}ﬂgm@ gloveohaeens eXonsit ind asand p@yad@x]a@ﬁms@uences Moreover, FVB
mice R'ls,rg ueéﬁécﬁ!se tHis Eﬁaﬁﬁg e sdaéeﬁt@ﬁa to &ﬁﬂp&bg&p&mm g @fomSter from MMTV-

I ous penphig cut aneo
LTR @PW%W‘B%%‘)G Squ.‘llé‘]ﬁ.gp 5? wre&mo& |H§t 1aaerrllr§ar)( %zbnghAmmals Fvere fed the AIN

76A B%ANPUE to ificheae RIBOPYHiP ertirgor fumpign Kao et Ao Bieast Cancer Res. and

Tmmnwnggp?qxgopenlc pur pura, post-transfusion purpura,
d*&utor mimune henol yti c anem a), atherosclerosis,
aut0|nnqu hearlno

uveltls djseases (such as, for

AH=He&ari ng 1 oss), Behcet's
dl Fﬁﬁlﬁ@,th E&atymau@m&r@yrmdmomm antxbpcganiqul\@bs)mqaﬁged IngGRP cells were

reducgélJ yiiLg TEBIHH 8o %Es N %C]_E,jiL éx%fzd(gfngﬁﬁﬁﬁ)hos%ne hfy&r)chﬁﬁ(iadTQlatE et al (1999)

Ic-re aut ol nmune ISG&E}S? su

Anel i VUGS Ao QST el Mo D2 17 B AR TIioMab
(Fighld B§ASAiluteEld &hﬁeﬂ) biteIBA rdp S\ plemalindD sﬁm@@m@ ecegte, pHG alweeéited with
PBS g%%%g%@gﬂp g)dl éh o(Hddl 'I’he%pu)ed reM%E(PT rﬁ I\/%Ib%fag @ééte@ Hf(‘r}hZOO oM aqueous

or exa eumatoid arthritis,
copptH sGIEXeACiSMR) € ﬁiomtter@pravﬁfdcﬁ(elagsto dimbientdir idasion Vasialso effegiyrs |
nultlple scl erosis, §ogren's syndronme, G aves'

dIS e a2V T &gk cious anema, thyroiditis, and

For the prevention or re%hge t §£
di Sbaseidireh ShigMps Som ﬁa*tn@ledldslaﬁ‘éhf@ﬁh‘%ﬁ%%@ A ‘B‘Sﬁ
(A178), blaGnib- Y REA9E 1) iveRasabikdd Wil a 10 Rifteedss odrughiflemaeimediate,
above, the severity an

BM(PE,@A,-@M le@ﬁpcb aqdéet g%ﬂ‘?‘lf‘ﬁla quéqngiaurfabrroorﬁ Perengeéaqilre % e?fec‘t conj S&n@r? fnd form
the ﬁh?b@/fa@ Qﬁi‘ﬂd&d Qm@ USHPRHES inclpdifthiodsstlzedbd N2 1CY JBMPmDNe nthio €H9

AR o B AP 0

Joad&d bind a’ﬁtbcythxauhmarlﬂlmpe? i@ feingve 'gme$séﬂ1g-halfer @ﬁgnefliaﬁ.éndoc}mer impurities.
over a series of treatnments. Depending on the type and

?EV@E 'p%%gl&fz,eﬁtgg ’S%I@)Stoe o %ti? @g%ﬂ)%bynge Sg%lft 1c em%o%milnég(s %gclosed in the
exarhiAd SR bre incbada geillfsationshih fiwsieett ofdhe itventioh endppant dnebadiments that are

whet her, for exanple, by onesor nore separate

adm ni strations, or by continuous infusion. A typica

dai | y dosage m ght range from about 1 ng/kg to 100

ng/ kg or nore, depending on the factors nentioned

above An exenplary dosage of ADC to be adn1n|stered

~ A a A~



preferably has conplenentary activities to the ADC of
t he conbi nation such that they do not adversely affect
weawh/opuBer. The second conpound may be a PCT/US2005/034353
chenot her apeuti ¢ agent, cytotoxic agent, cytokine
growt h inhibitory agent, anti-hqrnonal agg % {@ vention
functienalsctiagpsrest we it the ssprerel {iis nventiew dndgsavag oS figR §f"“?ﬂ5 QB!
in additdn ©AKH Mab HB déseribadmtent &1l blrahe @p@cne foftigsd skilled ih dhe ait pyal are
t ended. A nogeeutical conposition
1mmm§§ﬂ%§ tmgkewmﬁﬁﬁ? ﬁ? engngentlon may al so have a
therapeutlcally ef fective anount of a chenot herapeutic
agent such as a tubulinformng inhibitor, a
t opoi sonerase i nhibitor, or a DNA binder. O her
t herapeutic regi nens may be conbined with the
adm ni stration of an anticancer agent identified in
accordance with this invention. The conbi nation
t herapy may be adm ni stered as a sinultaneous or
sequential regi nen. When adm ni stered sequentially,
the conbination may be adm nistered in two or nore
adm ni strations. The conbi ned admi ni stration includes
coadm ni stration, using separate fornulations or a
si ngl e pharmaceutical formnulation, and consecutive
admnistration in either order, wherein preferably
there is a tine period while both (or all) active
agents sinultaneously exert their biologica
activities. In one enbodi nent, treatnment with an ADC
i nvol ves the conbi ned adm ni stration of an anti cancer
agent identified herein, and one or nore
chenot herapeuti c agents or growh inhibitory agents,
i ncludi ng coadm nistration of cocktails of different
chenot her apeuti c agents. Chenot herapeutic agents
i ncl ude taxanes (such as paclitaxel and docet axel)
and/ or anthracycline antibiotics. Preparation and
dosi ng schedul es for such chenot herapeutic agents may
be used according to manufacturer's instructions or as
deternmined enpirically by the skilled practitioner.
Preparati on and dosi ng schedul es for such chenot her apy
are al so described in "Chenotherapy Service", (1992)
Ed., MC Perry, Wllianms & WIlkins, Baltinore, M.
The ADC may be conbined with an anti-hornona
compound; e.g., an anti-estrogen conmpound such as
tanoxi fen; an anti-progesterone such as onapri stone
(EP 616812); or an anti-androgen such as flutamde, in
dosages known for such nol ecul es. Wiere the cancer to
be treated is hornone i ndependent cancer, the patient
may previously have been subjected to anti-hornonal
therapy and, after the cancer becones hornone
i ndependent, the ADC (and optionally other agents as
descri bed herein) nmay be adnministered to the patient.
It may be beneficial to also coadm nister a
cardi oprotectant (to prevent or reduce nyocardi a
dysfuncti onassociated with the therapy) or one or nore
cytokines to the patient. In addition to the above
therapeutic regi mes, the patient may be subjected to
surgi cal renoval of cancer cells and/or radiation
t herapy. Suitable dosages for any of the above
coadm ni stered agents are those presently used and nay
be | owered due to the conbined action (synergy) of the
newy identified agent and ot her chenot herapeutic
agents or treatnments. The conbination therapy may
provi de "synergy" and prove "synergistic", i.e. the
ef fect achi eved when the actoye |ngred|ents used
together is greater than the sum of the effects that
results fromusing the conpounds separately. A
synergistic effect may be attai ned when the active
|ngred|ents are: (1) co- fornulated and adn1n|stered or

I R N 1 s I Y L 1 I
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products may result for exanple fromthe oxidation,
reduction, hydrolysis, am dation, esterif cation,
wepwgnos48E cl eavage, and the |ike, of the adm PCBHUS008034353

compound. Accordingly, the invention includes novel
and unobvi ous conpounds produced by a process
conprising contacting a conpound of this invention
with a mammal for a period of time sufficient to yield

We claimnpt abol i ¢ product thereof. Metabolite products
typically are identified by preparlng a radi ol abel e ?
(8.9. ACysrinGHying&REanihedyicANETEE PG MPTe Fa Freiasagopcifshaving a

tmoll@actﬂv%%k%%@raﬂ’ge%ﬁoé%19} greater than about 0.5 ny/kg)
0 an ani mal suc

use,
oreg e FERAG SPEY BTy lop PRt TRRKEY gns o mor
aminoQEi6 tekiduet yfaiper@dtlaytibadydycysBheseconds to 30 hours) and
isolating its conversion products fromthe urine,
bl P od Ofpe Q)fsgfﬁg er@ﬁn@ér&@n%hy SRR BShereTRSH sl piade®d attidody is
easily isol ated_si re |labeled (others are
moreliegcéYeé%;éd‘wWe‘Etﬁ’e‘b&%y @F‘ ‘ﬁf‘?aﬁ%fe%%encapabl e of binding
epitopes surviving in the netabolite). The netabolite
st7.uct uTme Sysa:l‘ne expdtegeduntiedy ofielaimohvieersin tbﬁavceffsé‘gﬁFf&ﬂmpﬂseS
determmlg thp io ctléng oM@e grstm%gﬁ%d)éﬁdbgdy vy Rea@l BB @ @Y steine engineered
% SIS o? netabolites i's done in the sane way as
amlbcébwfe%@'iobrﬁ%ﬁwedﬁ@@“rret abol i sm studi es wel | -known to
t hﬂ&enﬁkd dybt@k dnfindckee amibbdy isThree e@fiveahapitgmarprt eutibedysvith ghs thiol-
a% as they are not otherwi se found in vivo, are
reac“‘ﬂi: &Pl i n di agnostic assays for therapeutic dosi ng of
t he ADC conpounds of the inventio LABELLED Al
| MAG NGUINETHERS giHreahast bRy ol 4 RET P hEoe O SRR amino
acid rbdM@Ntd 160aed RSk cigr. engi neer ed anti bodi es may be
| abel | ed through the cysteine thiol with

r ag I on u'?he cgsge%‘le eﬁ%lﬁje%ﬁﬁﬁﬁc% ogya%Al wherein the one or more free cysteine amino
bi Gl um nescence-tri ggering subst

r
acid resirued apapdated wclerightchyy ‘Q&@Fﬁ“?ﬁj syl f@‘?‘aﬁe ﬁ%ﬁé? ﬁ“e%g toL-48; L-105t0 L-
115; ERZyHES 49; asid-osher-1thet ecti on | abel s for imagi ng
experiments with diagnostic, pharmcodynamc, and
t hgl‘ ape% stgrpegan$lg e!:l Qxﬁ%ody%@lc&ypnslhg&e loﬁrh&la &e@&tnces selected
cystelne engi neered antibody, i.e. "biomarker" or
from” pr obe", is adm nistered by injection, perfusion, or
or afy | ngestl ensigrarRVT vi ng or gani &EQ IBNG:17human,

r od or oth Cy% 14 animl, flﬂwlg rgan, or

tlsg‘ge san‘pleg%lfw |str|but|on o@hh Zels

det @Gt ed overEBIERIGAESEour se and r 8RR d by an
nmagg. ARTI CLESAFCMANMFACTURE | N &EQUDENO: m)rbodl ment of

the i nvention cI e of manu BheoQr "kit"

conf'ai ni ng n'aF{Igrg?a SLusefuI for t S%‘étreat rrgnt of the

di soder s desERrkerrabove is proviFEIP Nk article of

mant{gecture GaBREdEREKA cont ai ner (smziDasldeel or
pac e insert on or _associated Ws‘é?%% nt ai ner.
Xa

Sui 4Bl e cont™VRETELSHcl ude, for & ottI es,
vi alig, syringemsctddEsver pack, et éSEQTTﬁeNQf%ﬁﬁt ai ners may
be f){?r med fromggp¥@idret y of mterlﬁgﬁm%)as gl ass or
pl a$ The contai ner hol ds an anti body-drug
conjaluigate (ADC) conposition which is effective for
trealj ng the @xeadetisen and may havEQ@DH@EDl e access
port (for exanpl e the container may be an intravenous
sol utio ba or _a. aQudchi¥elected
a ﬂypodnl;11 CIPRECT er%r‘?l ntﬁq)géjdﬁi? gl)au{:h 1%8%2%t0%0(ﬁ2{6 lgc?il ve
fromagent in the corrp05|t| on is an ADC. The | abel or
package i nserfirkdtcgat es that the EEEIDNE400N is used
for treating the condition of choice, such as cancer.
Alternatively, or additionaldgy, the article of
manuf acture may further conprise a second (or third)
cont ai ner conprising a pharnaceutically-acceptable
buffer, such as bacteriostatic water for injection
(BV\FI) phosphat e- buffer ed sal | ne, Ri nger's sol ution
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used, including Biotin-BMCC, PEO | odoacetyl Biotin,
| odoacetyl -LC-Biotin, and Biotin-HPDP (Pierce

w@ewbesasol ogy, Inc.), and JV -(3- PCT/US2005/034353
mal ei m dyl propi onyl ) bi ocytin (MPB, Mol ecul ar Probes,

Eugene, OR). O her commercial sour for

bi é®i nyl at i GRE“BIPIELi onal and n{ﬁ%@%Pﬁﬁ%%li)onal l'i nker
reg@ent s i ncheteyTvbheTuka3vHPEObes (SERUBEYRY2) OR, and

Si , St. Loups; oV Bi otin- PEG bi¢le) Exanpl e 2 -
PH%% LECTOR Assa)%QBovLi ne serum al ﬁr%qn (BSA), erbB2
extandacel | ul ar domain (HER2) and streptavidin (100 m

of @ mo/ m) meergcipeparvat el y coat edSEQUIDNEX4g0Orp 96 wel |
pl ates. After bl ocking with 0.5% Tween-20 (in PBS),

bi ot i nylated. and. non: bi.ot| yl g,s F% isi or more sequences selected
huzD5FaBV & THF & mﬁgrf-‘ﬂwaélgbew %)?f phage particles) were

from:i ncubated for 1 hour at roomtenperature followed by

i nC(Hbgti on V\Mégfsh@@@ar adi sh perhoxi daged NAdRB) | abel ed
secondary ant] nti-ML3 phage ptein, pVili
pr dtkin anti é%%@%%ﬁ %gure 8 ill ust?sgﬁgfgb’%%s
PHRSEL ECTORAESERICBHPSY schemati ¢ r eSEQRIBMCAT) on
deg(gvgti ng theyRigadigk of Fab or Thi girabipte:4dER2 (t op)
an iotinylated ThioFab to streptavidin (botton).
St atiflard HRP reaction was carried out and the
abs@y bance waseEqreassTed at 450 nm (SEQIIBING-®activity
was mneasured by cal culating the ratio between 0OD450
f Of')' str ?l%tc%\{élrglegéuga%égltﬂ;&? oid%ﬁg;l wﬁqréipihgbnerOEQ% kr¥d dyMeine amino
value of 171 ndicates conplete biotinylation of the
acid regjdyeserefecaehingiheavy phapthe case of Fab protein bi nding
measur enents, hu4D5Fabv8 (2-20 ng) was used foll owed .
by 16. nc ubigt cyBdinewh gitelciRiAtibaily ef daiim § @hdreip the yue| comere free cysteine amino
acid 12 rl]&u!e . a'r:eachaéﬁ] I tljﬁquévg _\s,hairEr?f ﬁlgpahges Sicred FSREESSH A5 aNEs t0 H-93; H-114 to
BUrTI1cation of Thi oFabs Thi oFabs were expressed upon
H-127;ned i TOn Hi 184 34B8, a non-suppressor E. coli strain
(Baca et al (1997) Journal Biological Chemstry
272(.16) Thel§EAB-Bipecred hreibbiapiash é dongmiking gelof were gggapnces selected
resuspended i n PBS (phosphate buffered saline), total
cell lysis was perforned by passing through a
m cfof | ui di z"@’rRQgﬁ(Ef(ciLhe Thi oFabs wer @EB&P?{I?’.% by
af f i ty chnomtegrzaphy with prot ei ((EGIBERHAROSE(t m)
( rsham . Thig = V15C, L-VII ABSG, and
H-AE’?lc wer eL exprg%g%ggs and purifi egégdﬂlgr ot e? n-G
SEPHAROSE( t )VIYSFRFHERAr omat ogr aphy SERIIPGE? i ¢- Fab
was pr esen¥ ivrvbE@eikcons 26 to 30, @EQ IDOELIpf the
nononeric fo ' ractions 31- r, hons
con&§Pst i ng o];\;ﬂvﬁgg%%%g%eri c form M%Q&gﬁféﬂ) and
anatwired by SEBCPREISCEKDNg Wi th wi | BEQYPAO:1S)
hudD5Fabv8and anal yzed on SDS- PAGE gel in reducing

(with DTT or_BNE) and _non-reduci ng it L DTT or
BVESViBondi t i B> E%CFSGW% ration fr aﬁeﬂ%ﬁ@%{s '
A121CThi oFab were anal yzed on non-reduci ng SDS- PAGE. )
ThiloFab Shevgsteincoginesga ttbody of Haityidothenein HEOLRI|mOFerficg gysigige amino
Lde . t LG d f B kieeslBleddandm Hvessao H-291; H-
w0 e Ao e B e ey s gl
319 foiH- Y4 - ﬁogﬁﬁ%%%éwébﬁgﬁps'v\hi ch elimnated the free
bi oti n- PEO nmal ei m de and the oligoneric fraction of
ThiigFabsthe Yiteile énginecrdduddbbfed) vidimarrdmpristhB ey w@re sequences selected
A121C-ThioFab (0.5 ng in quantity) were each and

°™separately incubated with 100 fold nol ar exces
bi ot n- PEO- nal"EPRFIENIHPCYEHORIE St r oom@@@é\?od?g&r e

and ¢hoaded ontmepaeGtpRYcex=@0AKgEER fi | t r ZEQID N@BQM
to separate free biotin as well as oligomeric Fabs
fromthe nmononeric form Exaople 3b - Analysis of

Thi oFabs Enzymati c di gest fragnments of biotinylated
hu4D5Fabv8 (A121C) Thi oFab and wild type hu4D5Fabv8
were anal yzed by |iquid chromatography el ectrospray

i oni zati on mass spectroscopy (LS-ESIMS) The difference

AONININ A o - - .

from

fr
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DTT or BME, of biotinylated ABP- hu4D5Fabv8- A121C,
bi oti nyl at ed ABP- hu4D5Fabv8-V110C, biotinyl ated
waelowbloa48y/s ABP- hu4D5Fabv8- (VI 10C- A88C), and PCT/US2005/034353

bi oti nyl at ed doubl e Cys ABP- hu4D5Fabv8- (V110C- A121C)
wer e conducted. Mass anal ys{ ) of
of (Ru4D5Fabv&EPEF” wa\%g%/%’@%ﬁfy after%@p I\ﬁée?ﬁ 200
gel(w)f iltrati OEDBE}MFNWE\WVE%NAKFT&Wl 51605EGID NQip?)

2%5 5. Thi s;dat@Arsiensyikndirgan] ugat i i35

sis of hu4D5Fabv8 (M 10C) - BMPEOC-
LC(\QB447 2, LEEIVORER% 3 HC (Fab) 270%@ﬁﬁ¢lgsdata
shews that aliexPMxagopprugation is on théSHQFHTO:Nai n

of the Fab. Preparati on of
AB#V‘WumsFab\%?‘?—%% é%‘i MC- MVAE by conj 4ga A
ABRaxhu4D5Fab\ﬁ83FYmnIrA@E) and MC- MMAE The ¢ g@%@lﬂ? ARer
re@lgce mal ei m docapr oyl - rononet hyl auristatin E

VMVAE) , ie. %/%A% di ssol ved in DI\/SO (?]jjﬁbgg)ed in
acétoni tril e HNG WATSEF at known concent ra and
added to chill ed ABPhu4D5Fabv8-( VI 10C) Thi oFab |n
phos phaTte cpus ergidergtdniindy ¢fRRS) 1 Wwﬂt“etf‘e B BUROTD TR CHifle amino

acid rgnl &é&%&g’ctegfﬁo%!)s%om iHee 'hecavﬁérdﬁ Gr figt ML BGR: Vah®ler@amt | 0 n
nd cap any unreacted anti dy thiol groups. The

reactlon mxturels ne ntrif . .
Ul B af | P A R RSBA DV 166 B s e

acid r@itinésfareaelecddrosi@sationsid the yonstaritrdeen. t hr ough G25 resin in
PBS, filtered through 0.2 nmfilters under sterile

copgi ti ?ﬁ]ﬁsanulﬁ&dof £ bRz hef R theShiOl r@Q@vitf AR i@ th range of 0.7 to 1.0.
Preparation of ABP-hu4D5Fabv8-(Vl | QC)-M>- MVAF by

ugation of ABP-h Fab lgg} s in th
SO o B et’gr}f“ri%@)‘Dg‘f\‘}& ‘f\/ﬁ%ﬁﬁgv'here‘%l Aok s n e range
of 0.eaemp.ugati on of ABP- hu4D5Fabv8- (VI 1OC) Thi oFab and
MC- MVAF foll owi ng the procedure of Exanple 4. Exanple

6 E[8 Prepay gténQré E@ﬁeex’é@ﬁ'tﬂ%dy 3t diim Tlﬁfeﬂfﬂmy a Miceess comprising:

e M i AR 8 e

val - ci t <iPAB- MyEsingshepyqiercaginchipd @P@Pﬁdwgi i on of
ABPhu4 bv & ify R the Miste¥ bnghiedre MR MVAE
fol ongg)at heoptfr{% Thoin®g eggn'pl e 4. Exanple 7 -
Pre aration of ABP-Al2l Th = MVRE Girected
on] HHaTGRF BEnSRIpRToSY figts i e Blhe Shpai b arece
mutagrasesMNAF ABP- hu4D5Fabv8- (Al 2l C) - MC-val -cit-P AB- MVAF
is prepared by conjugation of ABPhu4D5Fabv8-( A1210C)

and, MC- vl cygtlznhe & Ebe%bgc@lok Q¥ihng whh@n B¢ 86wLidtiEn@inedred antibody is

Exanpl e 4. "MC-va MVAL: 8 - Preparation
expresfed R B FRBIS STW&@@? f@?%‘rféB %W@@{S%r The free

cystei ne on hu4D5Fabv8- (VI 100 E%Fab was nodified

by 2the Hihseysmiheinphaod psigbref clBn( of CPTmriging e

Chem Cal % | qga}fﬁng %e@ﬂteﬂx@ E%ﬁﬁ&r&ﬁanﬂﬁhﬁwm zdﬁlo]@éz@tﬁb affthity Re&gent to

surface 6f the antib g.hed by

di ssol vigR§rasne Ffﬁ@ydatleflfd cy%%eéglheﬁﬁgf“ﬁlv\% mxture to

a concentiy at inpasutidg tHbimivgafitle #fhdiy tegellad, mmﬁmleeglmﬁfh@tlbwy toa
excess of BM P, O)4 to a sol ution containing

hu4D5FalsdB={ E\1OC) Thi oFab in phosphate buffered

saline at a concentration_ of approxi nate ) rﬂ reagent
(102ni crivaeisiing engiaeprod|apthaiyfy clpim %ld”hffélaﬁ‘f’t °6Fea“1wﬁ Py reag

comprs&s@SoiBMoREO 4 was renmoved by gel filtration (Hi Tr ap
coI um, Pharmacr a) in 30 MMcitrate, pH 6 with 150 nmv

bUf | e read¥ht comprises a
0 2ol Ve TR oot P R AR e e
maldimiddbéiethv 8- (V110C) Th| oFab- BMPEO i nt er nedi at e.

D net hyl formami de (DMF) may al so be enployed to

di ssol ve the drug noiety reagent. The reaction m xture

was allowed to react overnight before gel filtration

or dialysis into PBS to renove unreacted drug. GCel

filtration on S200 colums in PBS was used to renove

h| gh nol ecul ar wei ght ‘aggregates and fur n| sh purr f| ed

A TN~ ] A N P~ | - YR AN~ R o o
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Effi cacy of ADC were neasured by a cell proliferation
assay enploying the followng protocol (CellTiter Go
waeovsnsasent Cell Viability Assay, Pronega CorPRCT/US2005/034353

Techni cal Bulletin TB288; Mendoza et al (2002) Cancer

Res. 62:5485-5488): 1. An a %Ff

cub4 ur eT*&"éﬁ%t%‘}eﬁP%‘@ferﬁ%%‘H'POdl efzf'ag‘%? ‘§he(e§‘r{ Apfure Waﬁf’mpnses

strepthdidm/ or NMDAMB- 468) in nedium was deposited in each
wel |l of a 96-well, opaque-walled plate. 2. Control

H V\gl(e%’&%é&%%u%greg Qﬂgcﬁ& Qf ditn Méré‘lmh@%eny\ﬁnhmar lsa fusmn protein

ded t0 the experinental s and
Comprlﬁ@uhﬁa?ﬂ@@‘W%W‘%P?tlé%%l’) 4. The plates were
equilibrated to roomtenperature for approximately 30
m pait es The'i:ysta%e\éﬁélhbﬁiﬁd oribdde bf clairh @F wiidrain dReslgfervimpagaaiequense

t v f |t DT&slisu t [
Selec\?\ggom %&‘g@%\ugl Dclgﬁt e%{ ere’ §rgi xE eg '1 & gﬁﬁﬁfj?g?on

an orbital shaker to induce cell |ysis. 7 The

wad’ i ncilibravaeinesnaipestshintibiyaf évh?r&‘P the gargp' H\E'P‘éig ‘Stsﬁ‘ec‘ed from a
mono@l‘bﬁuphdtlb&i@ atﬂ'b@eoﬁﬂériht[be&&;&ﬂﬁﬁarls brib&dy, a Bmal anfibade sokdlceanizs

recorded and reported in graphs as RLU = rel ative
anti¢dpi nescence units. Certain cells are seeded at

1000- 2000/ wel | (PC3 |ines) or 2000-3000/wel | (OVCAR %

i n2% 96 Thadybteips eagincered antifedy Reglaim 2Apheasin Brparpndiodyis hygbaDs-8

(trast(lZ@A%R- 3) days, ADC are added in 50 nL volunes to

final concentratlon of 9000, 3000, 1000, 333, 111, 37,

12 4 4 ADC

r eG&i vi r%é cr’(etdne en%ln?eg;d %lb%flgloggl]atmlnggs ar eth?ﬁa@énﬁ%tlll)o\gglsgﬁ‘%np
EphR2Rjapgibpdvat e After 3 (PC3) or 4-5 (OVCAR-3) days, 100

m./well Cell TiterAo Il is added (luciferase-based

assay, Nnodykitind aghardaRBEdYoedainy7 Aldreih tv pdrg) anditrdy Geh knti-MUC16

unts are determ ned using a |lum noneter. Data are

a““bﬁ‘?otted as the mean of |um nescence for each set of

replicates, with standard devi ation error bhars. The

pr 81.0c olTht eystaingypeingered gativery obflaimH @orRIfsing Y el sequence selected
fromsHBIID NSEEBEQ kb7 \EhbING:§, SAQ SANOBrafsH@) NA:39. Pl at e

1000 cell's/ well of PC3/Micl6 , PC3/ neo (in 50

20 836| | )rh 7y8t%‘f Tngl eegéé%[bﬁq_yco?kl%lﬁl 1%9&&%6 %eﬂ'aﬂib@@ i&dn intact

cel1's hei r a (recipes
antibpd solpgted Afondgp.del: [1sF, 126 2 {AEh over ni ght 2. ADCis
serially diluted 1:3 in nmedia beginning at at working
congent riat &}@t@ln&&gﬂ'@%dﬁiant(bbh’i oS clui@s3a wherein rhe & ib se&kted from subclasses
/m). 50 nL of diluted ADC is
IgG1 %g;gjg(%f ?tdﬁoln‘% cllrngg? cells and nedia already in the
well. 3. Incubate 72-96 hrs (the standard is 72 hours
but34wat e esseingengigeared 2pEAde £lAiE Y Wigreghepisy 2adadys %H"é??"dy
fragihdd€ cells are 85-95% confluent). 4. Add 100 ni/well of
Pronega Cell Titer Qo reagent, shake 3 mn. and read
on J.um nonet er LI b
50780/ 10JRBSFYF § itk o5 %{5‘/ AP et wmg‘iy%{“%?é ok Bas
fragiRPAM / 2096-BS/ gI ut am ne Exan'pl e 10 - Tunor growth
inhibition, in vivo efficacy in high expressing HER2
t r aygs genine cR¥RE aijinediddeeivdy dTalkit Buhbain lie Fitofragment is hu4D5Fabv8.
transgeni C experinents can be obt ai ned from standard

rci ,Q]Ie ﬁ%s% ur gnegfc’neesf b%§y %@ﬁﬂ@v%h%rgﬁ rﬂf'@%ﬁ‘é &\ﬁ@re oth,y anhino acid

Tstr mce
reslqgcseﬁ wm&bw@egm@by@wmwemsel@ﬁteg fem LS cleptd: by 1l §~ Aiga. L-S168, B

Adol RS, i QHMMQOHEMB el e sHWerseandsEsi76.0r mating and
Vasectonm Zed CD.| studs were used to stinmulate

P f(e)%%]dgﬁ;e na}g%&ﬁg}y{?esrgd&tnn ody %Cla]rl_l‘loﬁ\ﬁh remqh%\gstcglque?%l%%\%d ?r]%ibody or the
pareeuahtﬁ*nedylﬁMBtomne:ern@reaﬂreprlszg)f(Bi)G x FVB p53 heterozygous

mce. The mce with heterozygpsity at p53 allele were

used to potentially increase tunor formation. However,

this has provenunnecessary. Therefore, sone F | tunors

are of m xed strain. Founder tunors are FVB only. Six

founders were. obt ai ned W|th sone devel op| ng tunors

1. . - .
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Tunors arise readily in transgenic mce that express a

mut ationally activated form of neu, the rat honvol og of
wOoiRR/034388 t he HER2 that is overexpressed in heEEDNS2005/034353

breast cancers is not nutated and tunor formation is

much | ess robust in transgenic mce over ex rg§d500]203)

nd MR 1 BdbEROPRAARISEE %?te‘%feceai‘” Ky%@ﬂfﬁt}e“ a‘ffess‘&%l

Bi @) 516 0.619; SI&)7 A5, Tenbaipscea@onta OV_00B8ARE i on Wi t h

é%%kmglx tlansmlagrgr%%aglglﬂk&tl %F rm G%%Q&:@Qloh‘% Y| @12449),

up st ream ATG was del et ed
i n(4m761?r(cﬁb25pMéT€éfnﬁeﬂbﬁﬂktaFO&%Slobﬁo éf%%%f’?rsl ation at such

u %}MWP@‘E@SQ@ (ST megM?drﬁ)Byté/Wnﬁ’atlﬁg hasMin&emhEladt@Bank lreession

frequency of translation initiation fromthe

no. Ni ¢ %g Feam authentic initiation codon of HER2 (for
ex@yydpep ($aR3-38NNPTIbeSLCAF A, 09GO prrigr farpilyp}4, (sodiyaphospimie), member 2,

type I?sgg’ §x§ dgp%g’d%ﬂt)phosﬁg@' t;ahs‘a&ﬁzt ibYGen@an@ REBBRIoh fo. NI OWZMBS

" cierems b Soiaes KB4l Mogan i SRR Ersap Horeme
domaMV deVeh 8dEnbo0 BB repdue (t@ied akintyed -lIRestrandngn®RASdomBn ¢ Hviand short

B t t

CytOpelel %’é@g‘) &%9 gﬁ)rm@ Pen@%’k a%fcs%loﬁ)%lc. A%Sﬁg’gﬂg 83 r%IQHS er e

c hﬁ8h%9rchh1$ RTRBHCHR g8t OCHORE SN BPYAZRIC 512, BIKEN coa
2700036C 28R, @ﬁmuca@mﬁwwmmm vector (bp 890 1022). The

: 4
al?@%%%ﬁ%agoﬁ fn tg%ﬁgrefegttor }ﬁenbyﬁ%&egfog\% IAYB%’A,@B” e exons

I'on sequences. Nbreover, FVB
ni 66) MBG3 @Ed%e émthgt@almfvite@ 081 Genbarkgposssion ag MNP 7 6):

t 01 JHARIA pEl QU O PEB! nﬁ’CA—T rIQIAlNAQ‘IITIXI@LMPﬁ rSTEARNEVMP R ravas cancer

used to ensure tissu HER? . ex ix

associFis A V7 P@ﬂstéﬁaanceAﬁ?Sﬁ%ﬁteg i %‘X taa“ffﬁembﬁéf‘ﬁlg@@iglg‘ﬂ‘e%ep"ffﬁ’%am 2s
ansmndneane prostitgoieiasiEnmolsesptidnlap | AR5 189 t unor f or mati on
R?l@) ’ﬁ‘I)M@ gBR(Z%%% 1B eRskrMA MREVI4BR@SnsieRNéleplér@akdi®ithtion channel,

45:149- 15 % mple i1 - %?%?él on/ Oxi dati on of
subfarpfy Mpeyader rﬁe@éﬂi GsEran P hgth, cysteine

engisne™Ped (TR OB.L| ARGE CRIATO, H@@Fbser{tq”ohﬂcmm@)iveéwésfm

[ I th about a 50 fold excess
Genbar?( a%:cgglgg ?J} N R4 o fﬁﬁu&ﬁﬂ W

tris(2-car et hyl drochl ori
Co (1 G4t Lo aeror SO CoPe i POk g 7
Genb!émtcdégsﬁﬁno Eiezséetmby, MA) for 3 hrs at 37 OC. The reduced
| e K n Ql ;
ﬁ-l%gglggq I’Ii%hcl 5 fé@iﬁnunogl%ﬂﬁl%n g%%tlagiggg%gBﬂ ,é&b k accession no.
NM etb(lﬁzfe,d wi th PBS containing 0.3M sodi um chl ori de. The
el WeA.REe diieed Iﬂ'ﬂ40§#b1m2td6ﬁaﬁ & taihdrl BhRA R RN AGH PEOS 1 ),

er sulfate m t enperature, overnight.
SPA%%?%ﬁlca(i"elnbaﬁﬂcg%ffl?er 39‘%90 ef fective. Exanple 12 -

Coni7ygaRr: @hnhaﬁkifmmvalbé\/lmﬁ@) reoxi di zed Thi oMabs from

Rl trastuzumab (A121C),
t h{(gg%%%iﬂd R ysglbﬁl&) Mhh?7g8)3A5 (A121C), were conbined
Wi

?f’éi‘”ﬁl}a@;’(%’@%%" BFOIdPG- 1 i nker i nternmedi ate,

BM(R5D26r Mldenbafit aedsionadAH18175f and for about an hour
mte ure to_ef onj ugation and formthe

Thl(%lﬁ/ﬁff"’é?ﬁr{gﬁ%ﬂilf rug" Iéooﬁ%%ggts: i ncl udi ng

t hi(z2) Ept@SR (Gashab ac(cmm:@) NEMBEEZDML, t hi o- 2H

( A%2s] D PARECMhk 2R od R &X@é@zs{,Al 2 1C) - BVPEO- DM .
The Coﬁéfé ation m xture ?%% filtered, or | oaded

and2®eF R K coI umm to renobve excess
dr ygp) GEDk&Genbatk eccamidh at 6Y260@30t her i npurities. The
pr ?5’6@)‘ EI E exgntgl chavz{tlﬁg %8& réc&)t@%Ly’S %c@p@&i 3igR3SRP P 1YL he

Speci i sclosed in the exanpl es which
ar éﬂ)ﬁpéh@e‘&u%epitqugé%? éft’fP‘iﬁhgrPQ?”g ‘Pew aspects of the
i nvention and any enbodi nents that arefunctionally
equi valent are within the scope of this invention.

| ndeed, various nodificationgsof the invention in
addition to those shown and described herein wll
beconme apparent to those skilled in the art and are
intended to fall within the scope of the appended
clalns Vé cla|n1 1 A cystelne englneered antlbody
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determning the thiol reactivity of the cysteine
engi neered anti body by reacting the cysteine
wengsneased anti body with a thiol-reactive reaP@nUs2005/034353
wherei n the cystei ne engi neered antibody is nore
reacti ve than the parent antibody wit

t hi28] e {GD7 @AY R P munpsloter a%%afeé ﬁ‘ﬁ%a %ﬁ @?lhsgfécr*f&?mm that
covalgil iR wath 1e0k@iICD7DBYMIE Fingta doheleﬂmﬁhmrfm wih fgVieolecules,

trans@%@é 2 Ellgll‘:] mvoﬂ?g ceé % fFCI‘%%’[Iia 101, ek CQS%%B Elg Ci\hﬁ O(‘? 7’;’4I 1A ht

erne eng r neere anti claimi4
Wh @PECXCRSBurbitie Wowhamescfiptden @ poteizicaeled FCPRUP" st gactivated by the

cxct %St‘ngl%ﬁﬁe %n@tldn@ﬁ éiSIrr(?Sﬂ;Ioclyt@ ﬂlgﬂﬁmh hr@tim&h fﬂbf@nsb ﬁ}lagfshe&ollé WH& infection
sel ected from

and pirj]g)s deﬂ/el?@g:ni.cg A'I_DS_L W@phq{irﬁdm}/_e?oi@gang guli_em %@k acICﬁssmn BIO
NP (Ic)ys)ve) ne engi neered anti body of claim 1 conpri sing one

(%églﬁi ?%g z%{iac &Bunkt %lf ﬁﬁ& %gssflf Qgﬁculé I) aré%én?ﬁé\(%nc{essﬁ@presents

(i)

themm Wv@mﬁ@w@s trar_15< ‘NEESS‘& o. N *PP %tb?APCVFl FPP (SEQ I D
NO# Op2345\Puridr fiPREIPIEPIK 1§D ateDiohicharik) 5, (ah/io)l @E@gﬁ@@'ﬁ)ﬁ@‘dace]lular

(SEQ I D . 22) FYPRE
ATP %\ﬂ ceﬁNg\r' % Etgjvqaﬁn'\%oﬁ %Keﬁ%& o a%% ntI(bYlle td the
petbDE5YY mlomfm@wmw fisioniank MEsPB)No 0@;@ ;2)

ant | E 1B Nei( SER nkikioNedtiddy) cD72, ﬂ§ha @e)ﬁsatnewaesslemgd) INPEO0RTY3.1);

se K%& {‘2%4 ?W‘b"?}‘{"’?’[‘e :’%t}gﬁﬂl@x&‘%&&%{ Sb{abe lf\n%r‘«lﬁ 8§ Ef?lglﬁﬂlg & repeat

(LRR) NG@Y, FEDRAT B SECHBN®, ad 3poptpdis, Joss@EYTL tlwgqm@:gvpp@ed disease
actlv(té)ﬁ'%tiegs Mﬁ amlé 1u 1)5 € EB%@&Q{M&:&S&E[Q\T& &PN@S%)D and

en é?lll)] E&HE (ﬂFcEfFf:lePtf)rd&fl &81@8 Cll’ %;?urtﬁtl\ie r&%ﬁ%r rf?r the 1mm¥nOéf‘<a'){)urf1n Fc domam that
contSB AU eypE Bsliks elddTAM dohaimnmayhiaje aﬁd@ﬁ%@@wﬂfyﬁ( &fE@entifyion, Genbank
acce%@%%§)lg( %@%P RLLI (SEQ I D NO 46) (i) EI KRTCAAPSV

FYPRECKVQXK (S
NI AN A S e R
1mmﬁﬁgabdib&>e Wﬁdpo&ﬁlild ey Batll dvadpmed: awhigmghiomagehwisoieegwdatioppithe gene by
tran oca 1%n gc\é?slrts %Iscl;]n?e I%gglllﬁ%h&%c%s r(;%ﬁﬂa%’a%@ess‘a{n%ol Qe 61‘12%61 i)nan@

eavy stel ne engi neered antib 1f
cl _amT@N%@wquﬁ trangEerhARe Botepghican. fefisd toe&»fs‘%@”ﬁ@g%f% y of growth
fact@Cand ol BGii0@Dakia6edsd6 Bb &dr179274.he heavy chain in the
ranges selected from H35 to H45; H83 to H93;, H1
14 3t90

The cysteine engineered antibody of claim 1 wherein the antibody is covalently attached to a

drug moiety.

40. The cysteine engineered antibody of claim 1 wherein the antibody is covalently attached to a

capture label, a detection label, or a solid support.

41, The cysteine engineered antibody of claim 40 wherein the antibody is covalently attached to

a biotin capture label.

42, The cysteine engineered antibody of claim 40 wherein the antibody is covalently attached to

a fluorescent dye detection label.

43. The cysteine engineered antibody of claim 42 wherein the fluorescent dye is selected from a
fluorescein type, a thodamine type, dansyl, Lissamine, a cyanine, a phycoerythrin, Texas Red, and an analog

thereof.

104
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H 127; and H 170 to H 184. 11. The cystei ne engi neered

anti body of claim 1l conprising one or nore sequences
w@edoeosass from (i) WRQCPGKGL (SEQ I D NO 9) (PCT/US2005/034353

NSLRCEDTAV (SEQ ID NGO 10) (i) LVTVCSASTKGPS (SEQ ID

NO 11 LVTVSCASTKGPS ( SEQ |
LWVSS)C%'%IKE)PSC exgE@rqunN@jy cjf:(g % heﬁ_\?ﬁ?§§k@%¥%ﬁ§al rgﬁatached to

aradléchleietél:éan lgb\él)seIWG%aGML@Sm%l SE@3?S£)64NQ68(§&5§6Y |9m: lll 1"3
FPAVLQCSGELYS (SEQ ID NGO 16) . 12. The

124y 1 ,S%GIBRK e.enbi fiesy @d “aBti body of claim 9 wherein the
one or nore free cysteine am no acid residues are
| ogat ed At BRMM (B HRiidddY 8 cdvRently attached
ra%es E}{éqésgﬁ%géfg?w&%n%dg&t Ohﬁ_ 291, H 319 ‘{o H 34Ayr

to a d¢pcgqrolatelbyia chaaiog bgp- H- 395 to H 405. 13. The cysteine
engi neered anti body of claim 1 conprising one or nore
segpiences csalirehgdertd orivod( bfclaHEDPHERFENWICVEGVE NN TIEPRA from

| ( EVKFNWYCDGVEVHNAKTKPR ( SEQ I D
DOT%@%?S) ‘?O@@ﬁég)ﬁjé\?}%ﬁ%mwmm(m ( SEQ DNO 31) (i v)
HEDPEVKFNWYVDGVECHNAKTKPR ( SEQ | D.NQ. 32) . . .
HESPE VKA R AR R PRIDRE e 8eee5 |a5‘%8?3§?;““§1\\7/%"f““y Comprisng:
YKEKVCNiAbA mﬁgSEQoﬂ thdrédNs 349 anfino apidd i RIpCHAKBERIR i GfeDrol generate a
NO 35. EE‘&I KCKGQPR (SEQ I D NG 36) (i x)
D NO 37) and (X) PPVLDCDGSFF (S

NO(be 8) thgﬁecy@tylgee v ey ibAberBd ARy gTat f&*}g%nt Hﬁ gi“em‘e an
m%lﬁtynabufb@ 988 giRBRIE artib&§; Y St i ne am no aci d
B PSR £ PR NS BB s o
cyskda.ne engi neered anti body of claiml V\,her e| n the
one or nore free cysteine anm no acid residues are

seligct ednd hHa BOSIediRRSclhin 47 hﬁhé?r Ofirising dete@gin@fthe th] reactivity of
The antlbdr%?of C. he thiol reactivity

the cyptefng Engingerpd oy V‘gﬁléenh]jfreaﬁu‘? r?agen 0. 17. The cysteine

engi neered anti body of claim 1l wherein the thiol
reat i viThymetzdgtsciegninerpf elpim 47 syheyein B¢p @), o the proqesyromprges:
Th %) CYstigl fiect@Nli3eREEH 2 itk ehd6dlys (RS cyatind diyidecell @PiB6dyth a double-

process conpri sing: (i) mutagenizing a nucleic
acP'ﬁa“%e@d‘?féﬂ?fE“e odi ng the cysteine engi neered
anftii)bodgxpressing) theeypeieesn gimgred fréibedyst ei ne engi neer ed
antibody; and (iii) isolating and purifying the
cy %b ein thﬂgh&%ﬁicﬁ%lw l:lhlﬂldly furth&. coﬂﬁhﬁmg 6lhtiis Ak purifying the
engi neered_ant| bOdéy of claim 18 wherein nutageni zi ng

C

CXPIESEAHYIUE S e TEL 0 PR t ed nut agenesi s. 20. The cysteine

engi neered anti body of claim 18 wherein the cysteine

endil nee rbelmethvdiobeehyninesot elxipr4d sdberein gy thipljgaptiyp affiafpyirsagynicomprises a
biotinfbigGt €d from a phage or a phagenmid particle.

52. The method of screening of claim 47 wherein the thiol-reactive reagent comprises a

maleimide moiety.

53. The method of screening of claim 47 wherein the capture media comprises streptavidin.

54, The method of screening of claim 47 wherein the parent antibody is a fusion protein

comprising an albumin-binding peptide (ABP).

55. The method of screening of claim 54 wherein the ABP comprises a sequence selected from

SEQ ID NO: 1, SEQ ID NO: 2, SEQ ID NO: 3, SEQ ID NO: 4, and SEQID NO: 5.
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21. The cystei ne engi neered anti body of claim 18
further conprising: (i) reacting the cysteine
werysneased anti body with a thiol-reactive af fPei/Ug2005/034353
reagent to generate an affinity Iabel I ed, cysteine
% neered anti body; and _(ii) neasuri the bi ndi ? .
af f Thfipeghofl giserpdning of fé@t%f‘"érv?rée"b‘hi;rafré Eydaiet %‘8@‘3 y frggmen
Fab. a capture nedia. 22. The cystei ne engi neered anti body

of claim?2 1 vvherei n the thiol-reactive affinity

r eé‘ﬂent g i gnju%?tgtxi om'c&%ﬁfrsng’cysgh@en%ﬁﬁ&'re@'am%ody (Ab), and

engl neef' a 55 m 22 wherei'n the
a drug iy <I?>eréretstn\t*e cysteing erﬂne%f%ﬂmrlwéﬁég atipclicg fequgh g or more free cysteine
ammcmeid%ya [@fter MRy (Y16 DeIhOSPOGH Reel&dmanti body of claim 2

1 wherein the capture nedia conprises streptavidin.

25. The cysteine engineered antibody of claiml

wherein the paré‘rh— dy is a fusion grotein

conprising the al bum n-bindi ng pepti de (ABP). 26. The

cys e| ne [ antJ t,

ABB"¢ I?rﬁr1 192223 a scgvghﬁrer?ce Q%{ne% ’?br %gr%géiém%lggg&y ?’?Ocess
compBE reifrch@oneor weecanlnlames@es @E@{ﬁrrrrbaw@dwy O%tr?a magEfrq Qysteine
amindVidsD- 27. The cystei ne engi neered anti body of claim1l

vvher ein'the par ent anti body i s selected froma

0! oA R 08 BBl SRAS 1 251 LA SsABLLRs
armb@ﬁ is Mdrereasyivd thinriee pemgraﬂeeftyefdtharﬂttlﬁ@etye &peedt ai m 27
wherein the parent antibody is huMAb4D5-8

( t %@St u Z[HMHﬁody-a&g co_ﬁﬁgat&ébﬁtb&jnﬂlef cBigsneerathapitifodyinefed

m 27 l\g\lner eln rent anti body is an anti -
am‘bﬁ’dﬁﬁﬁﬁaraﬁ %cesscoo’ﬁml ie cysteine engi neered anti body

of @I ai mpmﬁnwne rehere whieo silresidies ot papOEAptiody Rypysteine; and

ant(ﬂ MJ@Qt@mﬁHEg' tlQQﬁM readtivity a-fhl% ﬁ&&ﬁe@h@&e@@@hﬁﬁ@ befacting the cysteine

anti body of claim ‘19?%%?” sing an am no acid sequence
selereiearEd FbRgY SRS B 8EG | D NO 7, SEQ I D NO. 8,

SE@hbrE)n NecR8ine arrgﬂw@&(?nmt@dw@m@@ reag@pre thiﬁh@e eoyest anfibpdy with the thiol-
gered antibody of claim1 wherein the parent
lreaCtl%%Z!’f%ody is an intact antibody selected froml gA | gD,

andIM33 The c
anEPbody PomEHAHE SBAHEREPIR A T0E [ lMEG e  Papy-tindine
peptistiaBPpegescel g3 , 19X, 19&3, 1gG4, 1gA and [ gA2. 34.
The cystei ne engi neered anti body of claim1 wherein
the, par eqt a@i%d‘y Qﬁx‘gléoﬂju%at@&) Bink Bogm b6 agHE e A%Gomﬁhﬁs a

cyst ei ne_engi neered ant |
Seq“%i%‘t *EGEE)‘EFW‘W O:1gSER r,r_;ﬁ%o %‘?@H\?d : TS%‘%)I he " cys%l g'&ﬁm NO:S.

engi neered anti body of claim 35 wherein the Fab
f r @gnentThe sntiheld DBEatBate @podFd of dajm 6 iWhrecithy¢ypieins qgineered
foBGLRbiP 36 MASH RGAR IR OMER VinaMBRE. Of the
anub%?:tqﬂﬁ%gg%aflg rescl%tuess (tJef hu4D5Fabv8 repl alced by cysteine
are selected fromL-V15 L-Ad
! Sho6, et son ol ! e 6 pespggeer
antibodyAdk fif paradi entite G bih8s to 8&:. or e ofyepters rﬂe (@rgi neer ed

t f an. S
22 t(;t)gﬁgé‘m% (bo%%]abtgﬂ en\éﬁt%"r&élﬁ‘re&e{}%r-f‘y}{éﬂsecéﬁ% R AQESEEELAM 001203)

ent antib binds to one or nore
of (?)e%léﬁtf’éfrlsﬂ(mﬁ @W“R%SGSWRIW{O%%@ nor phogenet i c

p r QBﬁST‘EAPE@&@&@fm&MQﬁ epifBeliaGangra nkprast:eeSamboil ageession no. NM_012449);

ank accession
o ORNT G MOEES Gl oo Tof LU ReadrBIT B0
e pl (6P AMPFalBLY SNRofegakanopyit Roten@E AN, et Gspbapipaccession

no.W_&%ﬂg) (4) 0772P (CA125, MJC16, GCenbank accessi on

no- (6)AI\II:a?)163% ?léAG 1:3B, NPTIIb, SLC34A2, solute carrier family 34 (sodium phosphate), member 2,

type Il sodium-dependent phosphate transporter 3b, Genbank accession no. NM_006424);
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(5) MPF (WMPF, MSLN, SMR, negakaryocyte potentiating
factor, nesothelin, Genbank accessi on no. NM 005823);

W@ 2)oomaasB8b ( NAPI - 3B, NPTI 1 b, SLC34A2, sol ute PEF/DEBD5/034353
famly 34 (sodi um phosphate), nenber 2, type II

sodi um dependent phosphate_tr

oL e TRt BIeaRIAL ] SRR iy 205 SRR v, e
doma1K|sAA11414>5LboMﬁd4a2€blﬁs (t}ﬁSEMM&{pe SEMAGansBempipitaiompin SHDHEbYort
cytoplflsmlc doTaquB(&ensaph%ﬁl\/)%ﬁ ég}'%&p&ég%m QB(&@@?% ts (type 1 and

rane

cmﬁ&paélm @708RE1 FRik. CEPABEAGRK B K%‘Bc WB%%QSQC%I&EIICBHA
27000@@&12 Q4Q80:3) acce(sﬁan RSCAss¥épss. 2700050C1 2Ri K,

0050C1 :
@%%&ﬁ Sipals fype TREA Cab R et A%%ggéezs@e&%
ET@@ Msmamm@ﬂ24nh>mytpeewe$pqo@@@pi2@¥l5 Gtk Afecsaier s
noy 1)%¥§Z§ﬂ@@\lc £630 i MEGHBANGRNISIT AR, sllrypm, keitp, Gastate cancer

assoc@&&éeﬁ%l—?gggéez fﬁﬂﬁg{%ﬁ%g% graoilgllgé%?ﬁctreaﬁ%l&% In-ﬁ pltlg%ﬁﬁgen O:Hn’ostate 2, six
transnieoARZrosBRR teip Gotbhakt secessin o AFASS$eI at ed gene 1,
pr Q%t’lﬁggel\ﬁdb §E§4%5 Fﬂ @éﬁ' ﬂif@ﬂl PEEMAY, Randient Sedptor potential cation channel,

ane e|a antigen of prostate 2, six
Subfamﬂ)aMsfheé‘ﬁber“aﬁ@lbmké%‘F%ﬂoé“‘blNM—@V 36):Genbank accession no.

AF453R38)0 (dR1CR 1, ERQMCR(IBRBMGEL teFaltad 2 610thda; deTRP b wth factor,

potential cation channel,
Ge“bﬁ’gﬁ‘fcg%o?m %F%%orﬁﬁ%é%bank accessi on no, 13790
NM1eNGE3 @Rz (Comyleneri PR 20R CIOR) (C3dfmeein BeRipt EcePipEERs:
GenbhR:&LQPAKS Ma6dDRY, der i ved gr owt h factor, Genbank

?%e S Sﬂ%ﬁg Fﬁ%f’% L}é:g?lg 3@; O%Séjg' %?e%be(t% 31%28 Q%ﬁg‘anﬁ {&B%sion no.

NM@OOB%S, receptor) or Hs. 73792 Genbank accessi on no.

f%FA%bSP(ASQZ B d&ﬁ%?@& t h@ hosphatase anchor protein 1a),
kHI2 4| n- associ_at gsd bet a) , n§129 pGenbank

SPAPdEc%’@@ﬂfg@eﬁhﬂnkWWO‘séﬁ‘f 030788y FcRH2 (1 FGP4, | RTA4,
SPAI?}ﬂm(zSHalerﬁwemoﬁnm\aﬂmong phosphat ase anchor
pr Genbank accessi on no.
I\flgglg% eLbal? Ag%ﬁ%ﬁfz ank accession no. M 1730);
(181)9)D@((€f@’=ﬁbéfﬁ$é51&‘bfé’ %%‘H’-%o ML8728); (19) MDP
( CenbRBdRACE Iﬁﬁlﬁda@&ssﬂﬁno BEOLFD3) ; (20) |L20Ra (Genbank
accessi oan no. bAE ‘_?% A%%%[gﬁ Brevi can ( Genbank
ac CaL By (b aREFSEHE EphB2R ( Genbank
ac CesEphdaR (@nbaNMCQ@ﬂM@)NM(OQ%‘Q)ASL% 59 (Genbank

ac%ﬁgﬁg g] 02430, A28132885CA (Genbank accession
AJ29743 (25) CEDA %g bank accessi on no.

AY%Q)W%* (G(“E’G‘)kaB‘ﬁFSI"—o“RO(AéZ -activating factor

I e¢BPEBDA (@hly:bk iceaapt ©f ABJ6OBR3, NP_443 177.1); (27)

l 1, or
(260 bR 0 AR e ?"%%25%% P aeae kY
aI EHACDR @-celbrepepop@d 2 EofyPotialN 7¢%dt coval ently
| nt(ﬁﬁ apis @biof, ¢I§79ﬁ3ﬁﬂ1uﬁc@@ﬁlﬁﬁ)assaﬁdedf afph#nd Bavelt-griagifiepcotemthat

surfac no| ecu es tra ules,
o iy S e b TR B PSRN P
transt@es aNfgnf) @ivolveddn B-x¢ll (ﬁ@@@rltl@)@(@%nl(&&ﬂf:@pqqn Ne. NWWW
re (&‘99 kgbgf}guﬂut@ lﬂ'ﬁgﬂ rﬁé @ceﬁt@ﬂ"pli @@roﬁe@x@&ﬁﬁl&f reJeﬁtaltthalt 8 activated by the

activate 3 .chenok
CXALfhpRBRECgr SRS o h“alaff‘{eﬁgegse B tftp iy 2gntetion
and pefhapdl d¥repinéi SLATDS yrAhoim{ eiyiays ard dapkdnigp Mervankof-cefoDSo-
NP ma, nyel oma, and | eukem a, Genbank accessi on No.
- 2%]7 *707.1); (30) HLA-DOB § Bet a subuni t of b g(lieglgn% esents
|1 (3D HEAMNGS Bria subntit of MAIC Jasdll mplpaylgdla gritsen) frakbings pep P
therdtb epent §mphocytes, Genbank accession No. NP_002111.1);

107



themto CD4+ T | ynphocytes, Genbank accessi on No.
NP_0021 11.1); (31) P2X5 (Purinergic receptor P2X
wo c@ansidgmt ed i on channel 5, an ion channel garEUUR2005/034353
extracel lular ATP, may be involved in synaptic
transn ssi on and neur ogenesi s,. defi cjenc
coft YRZEo {Faripeeit ‘ﬁ“éP‘ﬁ'al%szgEW'sgiatS‘f 89 9’3‘8\@{ %e & %‘b‘éta‘ﬁlflcgated by extracellular
ATP,GQY bdis@Ived ASEraficluiatsyissiGeant ankogacge deficionry Ny contribute to the
B 00223 G it} Befieh actbddn KoM ogiss01);
pathogﬁ? f’lﬁgn‘é&?‘?%?w_ E%%goéw%élﬁ%?ﬁk accessi on No. S
NP(DAy723B-t4lt diffemgiationmuisq GPHp SRy Genbant 1gistiongdp NP-001773.1);

5 ( RB20S964 (it phipBockte &Hi@tﬂ' GANRP 15Ol Imeﬁlﬁraﬁehﬁotéil_ebfclile_n@cimé Kidh repeat
o B35 b 0 R B LA 0
activityic pgias ety weaslerta ety hematpisi Genprak peesstian Ng- NR-8958-¢hi ¢

lu EREY HRSNBLQSkS prottia 103K R C& 65 & & Fhe N@munoglobulin Fc domain that
\PCD 5c573,( 1)@ 34) FeRH ba%gc]ﬁ%e%t or-like protein 1.
contaips B2, v feyike #1d LUV Gomamsymay eV et AR &gl BB T H Fe o
10  accessibalo. cleM4a3i708); C2 type I g-1i ke and | TAM domai ns, may
ha WO V6 e Ro ki TRRRGH L Secklitd b RBlbRlsiRRied £aBRaNK
_ acX%%%ToA_gla ’r{”&ﬁg_&gw%?o.@) e;cg%gés TRTAG ored S8 e sono b
immynpRsPRROYNTBbIeOEUPE e Y AP AYBRhORFesHS T Jagefafn of the gene by

transRESOCIcalrEd sotue Bce]d) thhldnhné s, Gaabankor@sep Nor NRul 12437 1p0ssd bl e

rol g8 L o g8y IPRABGRAES biFin family of growth

der@grﬂ# @%%EEB%%\)’? uat“ﬁ%%é’%ﬁ%@%;@?%ﬁ%%ocat I on occ%rg aimﬁyo Bon

15  factopsendfolistatinl Genhank pegeraipeNe 1@ Hbank accessi on No.

NP_112571.1); and (36) TENB2 (putative transnenbrane
pr @t eoghycanbody-elugt@figitOcdmpemnErldie seghtkdnp it &mi | y of
growth factors and follistatin, Genbank accession No.
Alles 7927, 0o B8 oS BLEL AR ARG GRS LOhRL Oy Of

t Re ant1 bo

claim1l erel y I's covalently attached to

a drug noiety. 40. The cysteine_engineere nti body of
cl &m 1 Tanwikqdprdpg eonipgets FRgwgmng gf%‘%aT %‘?ﬁﬁ“&@aﬁhg?%ﬁa-t 0
a capture label, a detectfon lypel—¥ -a solid
support. 4 1. The cystei neengi n¥ere Yant i body of
20 Wher%,l aim 40 wherein the antibody is covalently attached
to a biotin capture |abel. 42. The c%(stei ne en,gi n%er%dd AD):
ant# ipadyetcher veik eavaealp atapher Baeysiing tehel Bogryiepgengieered antibody (Ab);
cowadestil y attached to a fluorescent dye detection
| abel ... 43.. Th st.ei.ne j.neered anti body of claim
42 S g{gilnﬁeQeﬁ%ntg}%/aﬁépé%(%ﬁltrhg%ye is selected froma
f | wois esigegenrangiyedion) e higdani ne type, dansyl, Lissan ne,
25 a CYRREMEBer uRtt RINGALEMERE lohe dhgXRRyREd, and an anal og
t hereof. 44. The cystei ne engi neered anti body of claim
40 %hE' 8T the antibody is covalently attached to a
rad i-onucli i-d e detecti on la b ell sellected f r.o
m 3FT T, Thejan@body-diug canjugate copgroynd of clgm $phavigg the frmula:g 4
C-,u 68Ga 86Yxr , 99Tc, 11 1l,n, 123 1T, 124
T125 T 13 1T 133 177 T @1 1. . , 213,, . |, I, I,
Xe, Lu, At, and Bi./45./The c@tei ne engi \eered

anti body of claim40 reintihe ant Lhady Y s
coval ently atgact det ecti |€‘§§rbb a
O P

chelating |igand.

where PAB is para-aminobenzylcarbamoyl, and R is a divalent radical selected from (CHy),, C3-Cg
30 carbocyclyl, O—(CHy),, arylene, (CH,)~arylene, —arylene—(CH,),—, (CH,),—(C;-Cs carbocyclyl), (C3-Cg
carbocyclyl)~(CH,),, C3-Cs heterocyclyl, (CHy)—(C5-Cs heterocyclyl), —(Cs-Cg heterocycly)—(CHy)—,
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46. The cystei ne engi neered anti body of cl aim 45

wherein the chelating ligand is selected from DOTA
wODDR030eTMA, DTPA and TETA. 47. A nethod of SPCEES1008034353

cystei ne engi neered anti bodies for thiol reactivity

conprising: (a) introducing one or nore st ei am no
CHAGIRI S o R b aep or B S o B Re™
—(CHSE&{)ﬁk‘@@ﬂz%ﬁ&bp@ﬁ!@g(cﬁmtﬂzgdele_(bEt)HZCst&,i Ing the

cystel ne ngl neer e antl ) -reactyyv
AR O D St atbr Sri il I et Ry c-coatiy

phenyg, ¥Ste@iyl @ndaighddpRiddy anhtdeodygingdrd 1(t¢)0. neasuri ng t he
bi nding of the affinity | abelled, cysteine engineered
antj body to_a capture nedia. T had .of ;. . o
s cﬁt‘ge eni ﬁﬁ 2 tl‘bo‘lyrdg'lp%o'ﬁ‘?ga? g ?T‘?%?dﬁfog SR pf’? s‘,’virﬁ%%m gﬂ‘”t lgga}hnenclnﬁuélme‘
the thiol reactivity of the cysteine engi neered
angd. bodyheWhitthaytdigs dokji@te-cbR@aid of elairag@etin RA¥Gs (CHaj or (CHa).
met hod of screening of claimd47 wherein step (a) of
the process. c rises: (i) site-directed agenesi s
of % geﬂ@a‘ﬁ@%gﬁﬁﬁmwwgwgﬁé?gwﬁgC%ﬁﬁ%ﬁ@@ﬁé%Héﬁgﬁbody in
a doubl estranded (ds) plasmd; and (ii) expressing the
cystei ne engi neered anti bod 50. Jhenmet hod of
screening of claim49 fu r co i siyg isolating and

purifying the expressdd /cys e|?g7 imeered anti body.
W10 O clai#? 7 wherein the

5 1. The nethod
thiol-reactive affinity réagent conprises a biotin
moi ety. 52. The nethod of “screening of Bl aim47
wherein the thiol-reactive reagent conprises a
mal ei m de noiety. 53. The method of _screening of C'éh”1
47 Tiher Ehenntitiedy-Gaproniuerte RRAPAIE F3r Yeerctoke gt Gl Pt
54. The nethod of screening of claim47 wherein the
parent and dntdy drbGcorjufditSdompoupd atcinn6cdang thsiomglaan
al bum n- bi ndi ng peptide (ABP). 55. The nethod of
screeni ng of claim54 wherein the ABP conprdses a
sequence selected fromSEQ ID NO 1, SEQ ID\NO 2, SEQ
ID NO 34 SEQID NO 4., and SEQ I D NO A& 'DThe
screeni ngpf ai | 47 gwvhe tﬁ% par en
ant ifbpdy\is an anti nt]| Fap. 37. An

- g MO C owrd ‘dnpri sing a cysteine
engi\ne¢r ed anti body (fp), nd 3 di'ug noiety (D)

wher®i I t he cysteine engineer'ed anti body is attachgd
t hrough one or nore free cysfteine amno acids by a

i nker noiety (L) to D conpound havi ng Formul a |
Ab-(L-D)p where pis 1, |2, 3, or 4; and wherein the
cystei ne engi neered anti Hs prepared by a process

conprising replacing one or nore am no acid residues

of parent antibody. by one or : LY Skhicee

anﬂﬁo a i8§W§%§?m%ﬁé”§%??%ggvgagﬁgggéﬁﬁﬁghte conpound

of claim 57 wherein the cysteine engineered antibody

i s 7Aor e Theantibidy-drug panivertheompand 4 clap P BlsgRm nis BNEEO-

thiol-reactive reagent. 59. The anti body-drug

conjsugatie GABROURE cHfugtb SniPoind ofdiem 67 Rhekdiethedrad oisteD is selected
oGS TP AR, ARGl BALPSEARNA s

residues of a parent antibody by cysteine; and (b) .

det7ér ni riihe gntibdve-drusceriugpe mppwtogﬁl%m 51 Heerds /bt Epgygoicty D s selected
ﬁom%yﬂﬁs@(oﬁ%n@%s_&a@@ dMolYatih, QAL dafi@edntin. CY St €i ne

engineered anti body with a thiol-reactive reagent;

1 SRS AP AR PR IR s

ody W
strudidid: ol r eacti ve
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reagent. 60. The anti body-drug conjugate conpound of

claim57 further conprising an al bum n-bi ndi ng peptide
W@ 2BPp3asgjuence. 61. The anti body-drug conj ugaP@I/UsS2005/034353
conpound of claim®60 wherein the ABP conprises a
sequence selected fromSEQ ID NO 1, SEQID NO 2, SEQ
ID NOQOBL 62. The

y B
ERZ(a HER3, &
ugChquMgate mpound of cl
wherein the cystelne engi neered anti body or the parent
anti body binds to one or nore of receptors (l)-(36):
(1WMBNWRWBYPﬁﬁﬁemﬁbWbﬁ%ﬁeﬁ@FWﬁoﬁFBW@T receptor-type
| B, Genbank accession no. NM 001203); (2) E16 (LATI,
SLEGI A5, TKeRhRMKdraC@aisgiteetmprond MMa (0B 486kin D(i8MVBFHAMINg the
églx transnmenbrane epithelial antigen of prostate,
S nbank accession no. NM 012449); (4) 0772P (CA125,
MJC16, Cenbank accession no. AF361486); (5) MPF ( MPF
ntisati ng factor,
. (6)
er

' sodLun1 hosfjhat e) , Arre
t pbqspat e trQns

accessi on no. NM 006424); (7) Sena 5b (FLJ10372
Kl AA1445, NMm 42015, SEMASB, SEMAG, Semaphorin 5b H og,
s e mherclbermiv linsiediestes thh ptpmsaisEn@its ipksplat s (type 1 and
type 1-1ike), transnenbrane donain (TM and short
cyyopl aghd HrislairadugconfugRddmPBaRd 6f)clabiB;7 \Gertbahi DY clesisg ba
no. AB040878); (8) PSCA hlg (2700050012Rilc

Sm”T@SBOOOSC&GRIk RI KEN ¢cDNA 2700050C12, RI KEN cDNA
2700050C12 gene, Cenbank accession no. AY358628); (9)
ETBR (Endothelin type B receptp, Cerhaok.8 i on
no. AY275463); (10) MSG783 (RNF134, Qypothetica
protein FLJ20315, Genbank acgessyon . NM 017763);
(11) STEAP2 (HGNC 8639, | PCA- RCANAPI , STAWPI ,
STEAP2, STMP, progi@te canc@r asst|ated gene 1

transmenbr ane ep{theli B Of @wostatéyé Si X
transmenb 8 ' Gepbank acc i on no.
AF455 13§? Q?l DV4 ( BR22450, FLJ20041, TRPM,
TRPMAB, transi erf=y falT@ation channel,
subfamly M nenben 4, GEnbank a«ceSS|on no.

NM 017636) (13) CRMRLZ YoCRI PTO, TDGHI ,

t erat ocar ci noma-deri ved gromﬁh_ﬂacﬂor Genbank
accessi on no. NP_003203 or §W9032t2): (14) CD21 (CR2
(Conplenent receptor 2) or C3DR (C3d/Epstein Barr

s rece ggé%f§%%ﬁ%é%%I%%tﬁggg%n%F%%peSS|on no.

(|nnunoglobulln associ ated beta

B29,
ac8ssi olhe ﬁ@bomgemgﬁ, corr(pi }Z‘é (’PWEG pafeﬁt-[a'& Abody is a fusion

protAP AR A S Beinding paptidd (ABPYY phosphat ase anchor
proteln la), SPAPI B, SPAPI C, Genbank accession no.

307 1) (s} 1S Seiecte
(153 Gﬂ%ﬁgﬁggﬁ?ggﬁﬁgggﬁgﬁﬁﬁhoﬁ&&ﬁ%?%%ﬂ ?ﬁgyk%&%&&hy Jected

fron(z(mqmb(écmkl agithody 8 pispscifipantipdy 27@2131)10 antcl@é; h{% %m?@ezﬁls 3 Hlf{namzed
amﬂgg§e55|on no. AF184971); (21) Brevican (CGenbank
accessi on no. AF229053); (22) EphB2R (Genbank

ac CSeS i O”H-le antiboJ\I Mru%%érﬂligt)e .bornpound of claim 57 wherein the parent antibody is

huMADb4D5-8 (trastuzumab).
110



10

15

20

25

(23) ASLG&59 (Genbank accession no. AX092328); (24)
PSCA (Genbank accession no. AJ297436); (25) CEDA

W@ Bmelo3aks accessi on no. AY260763; (26) BAFF- R PE&/U81005/034353
-activating factor receptor, BLyS receptor 3, BR3,

o So22 5 Sabbo SR S S2B5 Bty s an -
ErbB2 #M0eMRQIl obul i n- associ ated al pha, a B cell-specific
protein that covalently interacts with I g beta (CD79B)
a for ; MR & %ni ! i . i nt antibody is an anti-
el DE P i TRl b e L ioRidol AR sfhch e e gy
EphBZR fnfisdpnt i at i on, Genbank accession No. NP_001774.1);
(29) CXCR5 (Burkitt's |lynmphoma receptor 1, a G
prgat ei nrie autidb@dirie6Gihe korfdatd of Saigcl iwiatie the paent imgbody is an anti-
CXCL13 chenoki ne, functions in |ynphocyte m gration
D23 Runor al - def ense, plays a role in H V-2 infection
and per haps devel opnent of AIDS, |ynmphoma, nyel oM, . .
amks. | e uRiemhtiodyessyasaRikeat CoreRoutdh cIng! 57 Nibrel thy giyend Jribqdy épyan anti-
mMuchdpale@B (Beta subunit of MHC class Il nolecule (la
antigen) that binds peptides and presents themto CD4+
T | ynphocyt es nbank accessi : / Y odvy is an intact
() B R B S T R 2EEERR By Ml e by kb
antibadlpn sefpated frén IeanlsPolsE.dianmdEMgat ed by extracel | ul ar ATP,
may be involved in synaptic transni ssion and

Negy. 0geNRShishodyl@hd hjene\omByinddalkhi 8Juwthereih the fdteis selected from

at hophysi al fidi hic detrusor instability,

S“bd%é"ﬁt}%‘ﬁ‘k@&g[é‘g%?%%’ Iﬁ%’.a“i&%‘ozﬁz. 2): (32) CD72 (B-cell

differentiation antigen CD72, Lyb-2, Genbank accession

No$9. NP_DBEritRdyrdrug qoiggate cvmepund §f hitbrythereia fieipgran afglody is an
antibddRBi80R)s, type | menbrane protein of the leucine rich

repeat (LRR) famly, regulates B-cell activation and

apoptosis, l.oss.of functi ' SOG) i ment is a Fab

e cacdly ai SEiede cnti bRk PoREE) B ihabiboo tuar
fragnlefpus er yt hemat osi s, Genbank accessi on No.

NP_005573.1); (34) FcRH (Fc receptor-like protein 1,

a pyt at irkeanfiReLMuPEonfufdic doRgouhdAsRBYIOHuteinnheMeb Higumentrs

that contains C2 type 1g-1ike and | TAM domai ns, may
huDREDS 2 role in B-I ynphocyte differentiation, Genbank

accessi on No. NP_443170.1); (35) |IRTA2 (| mmunogl obulin .

supar f affhd aptibod-aige enmiuereABPYRALTclim Asusteindhedge & mogp of the amino
acid %’H&@% éf%@ﬂSFIW@%bIF&EE} fteidd ddbepassidal BV tsiaLeA_%,ian?o,dﬁAlM, L-

eve n S ul ati on of the

stoiggd SUAT BAL OB Po Sebara PrsARe D cal

mal i gnanci es, Genbank accession No. NP_1 12571.1); and

(36}. TEMB2ntbpditdies opejugaiespranonifselasie fopdiesBiysan,

related to the EGF/ heregulin famly of growth factors

~and follistatin, Genbank ggcgssiony No~AF179274. 64.
Ab~5: apt i bo_dybdr ug conju Ue;j%gﬂs,p of~chal m 57',jl
erdin p isQi. 65$7@g§%t|b y-ldriug e Jﬁgotoj:\@>

co CH-Bit erein p i's 2. 66. The®~ °0”oH 0
ant idody- drug conjugate conpound of claim57 ereLn

has the fornula: - Aa- WM Yywhere: Ais afgM Y.Oﬁ%éBEMMAF
unit covalently attached to a cysteine thiol of the

Ab-8 ei ne engi neered anti body~N(AQ);0a 0 ; I$a@>hw
i 3\ nfependeptly an Am )Agl' Nﬁﬁl i %%)
r ing fr 0 .12 i's acer 'umitocovyl gntly
att %@M\é&‘t‘&i‘gbﬁ moiety; and y is 0, 1 or 2. 67. p
The ~anti body-drug conj ugate conpound of cl ak M6, i
having the fornmula: where PAB is AbR1ESc PAB-MMAE
par a- am nobenzyl car banmoyl, and R is a dival ent radical
sel ected from (CH2)r, C3-C8 carbocyclyl, O(CH 2)r,
arylene, (CH2)r-arylene, -anylene-(CH 2)r- , (CH2)r-(C
3-C8 carbocyclyl), (C3-C8 carbocyclyl)-(CH 2)r, C3-C8
het erocyclyl, (CH2)r-(C 3-C8 heterocyclyl), -(C 3-C8
heterocyclyl)-(CH 2)r- ,-(CH 2)rC(O NRb(CH2)r- , -(CH
2CH20,-, -(CH 2CH20 -CH 2- , -(CH

" NI IS SN 1S N
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- (CH 2) r C(O) NRb( CH2CH20) , - CH 2- , - (CH
2CH20) , C( O) NRb( CH2CH20) -, - (CH

wWQ B eX O) NRb( CH2CH20O),-CH 2- , and -(CH PCT/US2005/034353

2CH20) , C(O NRb(CH2),- ; where Rb is H, Cl-C6 al kyl,
phenyl, or benzyl; and r is independently an integer

Ab-8 ing from1l to 10. 68. The antibody-drug conjugate

and

CQMRo of cl & We@m al i ne-ci I I'ine.
69. [The anti body-dilugncodj ugat e _cdnppurld i 7
wher 'anl—a) o[t"éid]il. 70 % g>7

1

conj Qgat e conpound &9 i m 68~Havi ngot he f d
The anti body-drug conjugate conpound of claim 70
wherein R17 is (CH2)5 or (CH2)2. 72. The anti bod\w-MIUMIMAE
conj ugat e conpound of claim 66 having the fornula: 73.

The anti body-drug conjugate conpound of claim57

inLis SMCC. 74. The anti body-drug conjugate

ouggl of claim57 wherein L._is BWEQ 75. The
ant | y-drug o@ﬂ}%&iﬁ nplound | m$p7 wherein

t he g/mgye{,yLEN lech Lcr Nubu
inhiitor, a mtosisQinhbiltop, @ tophi saneras
@~ "OH D
anti body-drug conjugate conmpound of claim57 wherei

the drug noiety Dis selected froma mayt ansi noi‘%il?‘l\gq:rMMAF
auristatin, a dolastatin, and a calicheamcin. 77. The
antvhdedyal drvalipecGnis cigetties: eisifodietd: ofd A4 g pissipe gigBpessdantody

inhibitor, and a DNA intercalator. 76~

prepa!ré%&%ﬁcessn%ﬁrﬁglg tDBcifd 8rd 61 Hr@aMRAcR rdsiaBes\WBaYarehi dAbody by one or
I n

icates the attachment site to the linker L. 78. The

moredige PYHFIRAMIAG It onj ugat e conpound of claim 57 wherein D

i s MVAF, haying the st ; &chdgeWavy |ine
i ndtcat &% a’?ﬁ%@gﬂgﬁgﬂlﬁ%%?%ﬁ%t[@htaé e [1nker L. 79. The
ti body-drug conjugate conpound of cPaim5 wherein D

ils DM, having the structure: t iAbe
ijndi cates the attachnent '/te\e/tg tC%e\/li ker |. 80. The

ti body-drug conjugate ound of tl a'm 57 Rherein
t he parent andi®odyCH:£HaSf usi on protein conprising the
al bum n- bi nddng ide (ABP). 81. The anti body-drug
conj ugat e corﬁm@.;)d f claim57 wherein the parent
ant i Bdd s%ebect ed froma nonocl onal antibody, a
i sRecj antiRody, a chineric antibody, a human

CH.aL#ba and la hpumani zed anti body. 82. The

proceso PILifEE rexflactul gRerpr Byre AP aiidretidyes 953 P AR

jat e conpound of claim57 wherein
i s huMAb4D5-8 (trastuzumab). 83.
g ~P%ﬂc @) ugat e conpound of claim57

wher ei n thebl.pg@' en|£| anti body is an anti- ErbB2

anti body. 84.” The anti body-drug conjugate conpound of

clai,m57. r.el n. the pare LI QAL of Abday prepared by a

Epr%?ﬁ“gﬁswg’éa‘gg’ @8 ]Tﬁrg’%gfx?%(ﬁy-drﬁg&gﬁdu ate ’
5 BEORS of morgfee

od

cystéilanino G2 anti body. 86. The antibody-drug conjugate

conpound of claim57 wherein the parent antibody is an .
antds:  MJUGIBrnanduiidababynposBipn coRipesizrhe dntinpyy-ergiepnivesty aegaguad of claim

57 of ) rﬁgr?r%&gticglfly &l g’éaﬁé # MRer Sia pﬂaﬁﬁac%ﬁa@%ﬁcc@gﬁﬂbie%ﬁ@)ﬂt, baSricR6Y
I nt act antlbocf S I gb,

el ected fromlgA, IgE, 1gG and

excipigh 88. The anti body-drug conjugate conpound of claim

87 wherejn the 149G i 1 d 0.5 MBSl rapeilicilly effective
rocb. | ge et oSSl ta S BB VB ARE iy A g

amoGi@ bf i géditend oigpotherdpeatic agénai m 57 wherei n t he parent

anti body is an anti body fragnent. . .
97. A method for killing or inhibiting the proliferation of tumor cells or cancer cells comprising

treating tumor cells or cancer cells with an amount of the antibody-drug conjugate compound of claim 57, or
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“ reag?jlfte\ﬁafﬁ a?%?&‘ly&}n F é’éeé‘ﬁ?db

90. The anti body-drug conjugate conpound of claim 89
wherein the anti body fragnent is a Fab fragnent. 91.

wab@eas4sbody- drug conj ugate conpound of cl ai PEP0S2005/034353
wherein the Fab fragment is hu4D5Fabv8. 92. The

anti body-drug conj ugate conpound of
a pharthdentiontis aseptais st a5 pol yaffehersef H‘Eﬂ“%@@d“’?%&”&b@ég %e HBL) of e
tumor&%@%g@gm@mr epl aced by cysteine are selected from
L- V15, L-A43, L-VII O L-A144, LS168, H A40, H A8S8,
H9§I 19, mdthoAbPidhibitthgSERPar pﬂthﬁmf?@ cogmiging- S179. 93. An
nii bod SONLHGALE . CATRAKNELRE et Sfibddyang thugate
r)uct urpé)gFlg - MC-vc- F;AEElB MVAF
compoAmiqf/@almcSJPAB MVAEAb- MC- MMAE and Ab- MC- MMAF wher ei n Val
[ s(b)val I @surifd acylofoxie bltdytmlsthtlcmaxvupoﬁlg afitjbo@y-dr@ copjpgaty: cogppynd,
ﬁ@%ré@}r@%?gugn g)]f%he cnlgs JliF Elgg anti body prepared by a

nprising replacing one or nore am no acid
residues of a parent antibody by one or

C\Pst ei rlemeihgdipdinpibitipgsthe ggrwth p&fura(mc?lla Slav)varf,)@éﬁss a ogrr]owqh fa%tor receptor
selectéa%ﬁql}fi:!iZ If’ﬁ%éﬁtcfﬂ Gndtadd BGS Trd‘cé{ﬁﬂr de@nmﬂd’r@memmnm thg p@entzn argbody-drug

conj u%lﬁtci)rwag}il ogf;lglgx ai} wéuc& bifids SBecgicéﬁg éd 521(01 %pogllﬁif%c@dr Ra%ep%? glh(ﬂ;? er ed

%ﬁam n .
chemaiRep@iic FpoIte/herrin Frisl ?&éb@dy g faiyease Hf said %ﬁ?‘g‘?ﬂap £ ?gﬁ%tgﬁf eac

admmﬂﬁ.reg %%nf&ﬁnt!@?{e&wé {03&1&){;&&@ dandnteNOin@eipategnt. 95. A
phar rraceutl cal conposition conprising the

ant i bod ju ate co Qf .6l Qdnd Rensitizes the

ph%?Prrac [Hfj‘g‘f ‘i’fﬁp ‘%ephtereﬁll gp gngp%y;a \&r engd é) y e
tumoxnbmrtmmehmnomaﬂabeytlcaag@épt abl e diluent, carri er or

exci pient. 96. The pharnmaceutical conposition of claim

95, 1urtjg@gmg@m{ahlﬁgcn,ge@mprh‘smgapeuti cally effective

amount of an additi onallmd Ctth herapeutic agent. 97. A
rrei’%‘&’of%‘ik”%‘fofulugaﬁejowo "1’hg the proliferation of

t upahtaicel 908 or cancer cells conprising treating tunor
C e!‘i l Rhat gt[: in&f3CETel ﬁ@l:dtﬁg Nt c@fpotsieiTbe wedd td @t cancer.
drug conjugate conpound of claim57, ora

p h @(;zrmc guﬁethg@ifo} Yal@Ge pitiablydng adbdjugae ccsrwbw@tcgnnﬂhleg peypteine
engmge?édpagtgg%{i f@%t hnd% dtrug mg):l‘e }J égg%lgl!geﬂglépdygtelL{)E%gl@gefag%{tlﬁ&ﬁtld #@ththed through
the oerpininbie tmgngere(td}'iitmwﬂma@ﬁﬁ arigker BAe% Ot %’i‘er?@mp"(%‘} bing Formula

exposing mammelian cells in a cell culture mediumto

the anti body-dr%goc ?pate conmpound of qlaim57, and

(b) measuring a’ Cyt c or cytostatlc activity of

EPS&&?&%B&%@’%&%&'& et ST RE B s OEaT MLt o aren
antib&dy by Bfdiehit td pagart he cyyreombrtzinedredapitody- cel | s t hat

overexpress a growmh factor receptor selected froma

HER®. r e Gepinghodaheainm 0FHarther em@ptisrhERYT si ng

ad 'H) Ni St&kdaRan én@ln@ardﬂ@?dt&ﬁtgroaﬁbfmmymyﬁmugd wobrjdy gih elinker

compound_ of c )j nds specifically to said
%hb%gﬁna chenot her apeuti ¢ agent

wheb)ei n reaing Adt wihed ycildmﬁgir@mqyg‘%tt“@efalﬁld ﬁﬂi?dy-df“g conjugate is
forrmc(permt herapeutic agent are each adm nistered in
arounts effective to inhibit growt h of tunor cells in
t hgppat lﬁ@heth&d%@clalmez filhdd edhnpaifingthaiteys @9 wher ei n sai d
ant i body-dr u fdrd BRE-linker
cel®s tdea§tﬁ1gg nBCﬁe ) ug%g{ﬁ%l?glggoge e‘ﬁtﬁ]\sdl ik %ﬁngrt i cl é
inter@ikdisreDUlf @dt ur e conpri sing an anti body- dr ug conj ugat e

co IT{B))O un qea@fing‘ﬂ-ﬁ Lt §n7engiﬁeefe@ B}ts@inﬂ @bup ofi v cysteine engineered antibody;

whereby the antibody-drug conjugate is formed.
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engingefrd pRiibAd Ve

a package insert or |abel indicating that the conmpound

can be used to treat cancer. 102. A nethod for making
w@eooans44e0dy drug conjugate conmpound conpri Si NBCHUS2005/034353

cystei ne engi neered anti body (Ab), and a drug noiety

(D) wherein the cysteine engi neered antibq%y Is . - eered
at ¥0ach e'H‘eﬂTﬁﬂl@ilﬁ ﬁlatnhlé)2 %@erépmwlln%thcé ﬁfﬁ cﬁ é)g)lteé gévsclyséﬁnﬁ eengmeere

antibcd{nRRAnAE halStelyvadt (CHOMKers. noi ety (L) to D; the conmpound

having Formula | : Ab-(L-D)p | where pis 1, 2, 3, or
4: 106he Tretetdd cfehinr 108 iwherein éhp baoisagicisiniae enzinprirda@niribisan 126

mmm%iid resi dues of a parent antibody by cysteine to

epare the cystei ne engi neered anti body. 103. The
mejhod Bfe nelhdd Hcihi 100 Wil @bmERIFP the Sty vtdiieg Bt epsssod cysteine
reacti.n (%n.engineered cystei ne group of the
W%F BE%EE ™ int i body with a linker reagent to
fofg ang,i b %ﬂ.}é{i L cﬂﬁx? {o7'WALSH AR %Q&% BB & 5e1 Q138 £r6R X CEP and DTT.
Ab-T Wit

reacting an activated drug noiety D; whereby
t heyoant iRQE o8 6k A7 fit et Bmpriink Gl BEBSlof trdlitkg thd Brgpreseed yoine

~of claim 102 further co riSJng.ﬁQe gteg;e%f: (a)
“%mﬁﬁﬂéWFﬁ@”ﬁmﬁﬁ8?@6$HWPW€H§P8ﬁ$g Fr 3T ageASiety with a

i nker reagen form -1 {0 int ' D L;
angh)( b) rn?ee ac Ofti (r)lftgc v Edgv\\)llv h? {%Mg}? O;élﬁliéﬁ%aeégﬁtgg&g%ggtug%tﬁe group
of the cysteine engi neered anti body; whereby the

anti body-drug conjugate is forned. 105. The net hod of
claim 102 further conprising the step of expressing
the cysteine engi neered anti body in Chi nese hanster
ovary (CHO cells. 106. The nethod of claim 102
wherei n the expressed cystei ne engi neered antibody is
an 1gG anti body. 107. The method of claim 102 further
conprising the step of treating the expressed cysteine
engi neered anti body with a reducing agent. 108. The
nmet hod of claim 107 wherein the reducing agent is

sel ected from TCEP and DTT. 109. The nethod of claim
107 further conprising the step of treating the
expressed cystei ne engi neered anti body with an
oxi di zing agent, after treating with the reducing
agent. 110. The nethod of claim 109 wherein the
oxi di zi ng agent is copper sulfate.
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