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185kDa, which is structurally related to the epidermal growth factor
receptor. HER2 protein overexpression is observed in 25% 309b of primary
breast cancers and can be. determ ned using an i munohi stochem stry based
assessnment of fixed tunor bl ocks (Press MP, et at (1993) Cancer Res
53:4960-70. Trastuzumab has been shown, in both in vitro assays and in
animals, to inhibit the proliferation of human tunor cells that overexpress
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cancer cell tumor growmh 1n mamual s and nay be
useful for d'f"l‘“é’éﬁ“l ng human cancer patients. The present invention relates to

the delivery, transport, accumulati Q etention of therapeutic
anti body-drug cgnj ugate (ADC) conpounds *¥Xsi de cells. The invention is nore
particugarly refSPEQt g™, f‘{”&‘i’dﬁ“i YT coRPYPs REHOEEY %S e obEE VS et abol i t e
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saf et y i N Vipkgr groups that attach a maytansinoid drug mojety to an antibody result in increased in vitre potency and in
vivo efficacy. In addition, the antibody-drug conjugates show the unexpected result of better safety in vive
relative to certain disulfide linker conjugates, or at least provide the public with a useful choice.
Broadly described are antibody-drug conjugate (ADC) compounds comprising an antibody covalently

attached by a linker to one or more maytansinoid drug meieties. ADC may be represented by Formula I:
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relative to certain disulfide |linker conjugates, or at |east provide the
public with a useful choice. Broadly described are anti body-drug conjugate
(ADC) conpounds conprising an anti body covalently attached by a linker to
one or nore maytansinoid drug noieties. ADC may be represented by Fornul a
l: 3 Ab-(L-D)p | where one or nore maytansinoid drug noieties (D) are
covalentty linked by L to an antibody (Ab). Ab is a human or humani zed
anti body which binds to HER2. The linker L may be stable outside a cel

i.e. extracellular. The linker L, the maytansinoid drug noiety D, or the
| i nker and t he maytansinoid druglﬂnkﬁfy taken together (L-D), do not
conprise a disulfide group. 1] re anti bodi & which bind an ErbB
receptor, or which binds to one or nDre tunor- associ ated anti gens or
cell-surface ﬂ@@%@%@r@ﬁm@amde@mem@W®GHWﬁﬂm&mmamQQBQUaﬂ@mawwaﬁmu%t of the
dr ug moi etly a Hu&anrbpﬁum%l %@ﬁg&d%&IQJPb&E&% ﬁﬁltzl anQQXkcrLLnrrndy be &JB@ out&ﬂ% Q:y dr UQ

conj ugate enters a cell-surface receptor speci for the

ant i body o“f‘"af“lli‘é‘afaﬁ‘ﬂe “Hi’ib‘y g pgseldagate "éﬁ“él“ff‘ﬁé““d'?ed‘ljy‘?f‘ﬁ'l“é‘l‘i?“gn“g"%l eaved
fromthe arkki bty (whkedr otyvemmintd dyofideedprig conj ugat e does enter the cell. In
gne eméogi Menped@sché Medaiestien WaGn ﬂﬁﬁ?épi"ﬁaﬁéﬁ% mdlad.smethdamae rLeeept or eRcogEg
y an FEr an n the invention, the

may spe0|5%%a¥£am% %Q&Qmﬁéﬁgﬁggéeptor The ADC may specifically bind to
t he extracellular domain of the HER2 receptor. The ADC may inhibit growh
of tunor cells which overexpress HER2 receptor. |In another enbodi nent, the
anti body (Ab) of Fornmula | is a humani zed anti body such as huMAb4D5- 1,
huMAb4D5- 2, huMAb4D5- 3, huMAb4D5- 4, huMAb4D5-5, huMAb4D5- 6, huMAb4D5-7 or
huMAb4D5-8 10 (trastuzunab). In another enbodi nent, the invention
therefore provides a m xture of antibody-drug conjugate conpounds
conprising the structure: Ofl N 15 OHp NHaS CH2CH2S O N--~ 0 20
CH3C- OONO CH30 O N~O H-H H 25 CH36
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wherein Ab is trastuzumab; pis | to 8 and the average drug loading is
about 3 to about 4. 30 Another aspect of the invention is a pharnaceuti cal
conposition conprising a conposition or mxture of the invention, or a
pharmaceutically acceptable diluents, carrier, or excipient. Another aspect
provi des a pharmaceutical conposition of the invention and a second
conpound havi ng anti cancer properties or other therapeutic effects.
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oxaliplatin Feucovorl n, “i‘n%“ﬂ‘ | apat.ini b, |onafarnib,

sor af eni b, SHH™ JEFATRG By Bhibigry °H{J/‘§ RETORRPEEPEEPRREE RS the use of a

conposi tion or enethererbogifent, leanfitede A o Tiarman His alymarred 2ribadygicoy dif 4> ®gent i n

t he manuf actwmebios-2,auvedh R b arn e DS & et es 6, M IS g ndoMsbiap-8
sequentjal Ws@uh@) the prophylaxis or treatnent of cancer. The invention
al so rel ates to[l*an(ﬁhepérﬁomenﬁthgﬁmilﬁ inbrk OV piov¥idel ke Of AfbodyRRugichiytgad i on and a
second antibody which i nds FrbB2 and bl ocks |igand activation of an ErbB2
receptor i fPPRENERBFLEPEIE™SF a nedi cament for separate, sinultaneous or
sequential use for the prophylaxis or treatnent of calycer.; Rgscribed is a
met hod for killing or inhiFiting the proliferation r cells or cancer
cells ronprising treatingithe cells with an &nmou f ah ‘dnti body- drug
conjugate, or a pharmaceutically acceptable al t sol vate thereof, being
effective to kill or inhibit the prollferatlo N6 the tunor cells or cancer
cells. Also described are nethod§ﬁ%fﬂ%?éﬁﬁ1ng cancer conpri sing

admini stering to a patient a fof gn of a” Formula | conpound. One
method is for the treat gf @ancer in a mammal, wherein the cancer is
charact#dri zed by the o¢g§g¥ of an ErbB receptor. The nmamal
optionally does not res d, of mds poorly, to treatnment with an
uncoaj ugat ed anti “®BCanyi body. 'Thel|net hod conprises adnm nistering to the
manmal a therapeuti cal I'j=(effective nt of an anti body-drug conjugate
conpound. Al so descri bed ¥ é& ol nhibiting the growth of tunor
cells that overexpress a grjowm h Laghop receptor selected fromthe group
consi st#hg of HER2 receptor anﬂ48CB receptor conprising admnistering to a
pati ent an antl‘g?x ggug Fon N ugate conmpound whi ch binds specifically to
said growth fact'BF“PAREPFFSF ™8Nd a chenot herapeutic agent wherein said
ant i body- drug COHFU@ﬁﬁﬁiand sai d chenot herapeuti c agent are each

adm ni st er ege dverag@ g Rids g @fboectte abeut$.0 i nhi bit growh of tunor cells in the

patient, Al so dﬁ@ﬁ@r'a&@:@of'{h% maenﬂﬁtlﬁgﬁ'anf]&Eut;éah%mfad’sﬂ&\tcﬂrﬁﬁtsmgﬁ colpoitivi®n pat i ent

suscept?%le to or %nos q)(ﬁ g alLach stibged by

t 11 tabl 1 i cf
over expr essi“?’i?i"eéif“‘i‘:‘i"ﬁ " @(l%a”fmeu I y“ceP g adm nj st ering a conbination of
an Another aspect provides a pharmaceutlca! composmon of the invention and a

&

secorid compound having anti-cancer properties or other therapeutic effects,
Diagnostic and therapeutic uses for the compounds and compositions are disclosed herein,
35 The invention therefore also relates to the use of 2 composition of the invention in the manufacture of

a medicament for the prophylactic or therapeutic treatment of cancer.
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anti body-drug conjugate conpound of Formula |I and a chenot herapeutic agent
Al so described is an assay nethod for detecting cancer cells conprising:
exposing cells to an antibody-drug conjugate conpound, and determ ning the
extent of binding of the antibody-drug conjugate conpound to the cells.

Al so described are nethods of screening ADC drug candi dates for the
treatnment of a disease or disorder Wnere the di sease or di sorder is
characterized by the over ression described are articles of
manuf acture, i.&°"KHd ai‘“’c‘@ﬁ%r‘o tgt’“ﬁego 5?5’“’5?‘?‘[““%068’“‘% 21 B‘E‘S“ﬁj‘mba? e, a

cont ai ner, ﬁlﬁwt@mﬁamé&g@ﬂ ihpgaspictuer of p atsepmanyen separtaqe, @‘”%f’“?"i”é’éfeﬁr‘ﬁﬁta‘ uBHOrAl S0
described ameprsppii@dsre@iet sre@td, NGerdn @ GeRBL@iticdisO eieted Ghaeraatier i zed by
the over expig AF‘ rlfu;ve‘&ﬁam E@glétrgzo@ iRak & 1aWﬁTQ7§7Q@2@ﬂ%J Ref¥ndseg, conj ugate

conpounds. escrl re neth met hods of preparing,

met hods of ngﬁ‘t"ﬂ‘é#@YC‘W%‘B‘&#“’BW“’6‘8f‘ff‘&’g%1"g?%'“““9and met hods of purification
of the anti bodyM™edirgticwein)reigatehoempotmaeiioamaitire! baperiteaiat @8 for  the
prepar at i ONangisyehit RS inShe nANGhG:O Bf g Aitdnon fdfhe fch@rambiibogdy erdéugric onfougat e
conpounds. L, ong 2sheGk . Lfe i nvention provi des a rret hod of making an

ant i body- drug conj ugat e conpound conpr|5|n & covalegtly
attached by a IThﬁ!{‘éet““‘f‘éls"dﬁﬂesé%‘h%eroéaﬁ‘ﬁ'ﬁ?sﬁ’f’% Bﬁwff 08 g o é"(dl & he
conpound hasriivegy MeehrristissErtB2 anifhlogks li@ydmetvation pfﬂaﬂ'ﬂyﬁhfie??ﬁ@e'ut‘q et froypregétept abl e
salt or sol vai@ndheraabe, sWMIRR@LIr sequdilial uSe fadlcarbliyRady redrheeior Bhdads t o HERZ;

pr ovi ded t hat t[ﬂa@cn@t!atxs dl?lggyd f!)r%ll %E'Br :M‘lté‘]g thcat'rol!fc'?an@n c’f luﬂ:gxesglls%ecjazﬁ&tc@\g fromthe
structures; O

S whor o ¢ he TR FBLe e B by e Sk ol Sl | 7 (>)< °
is: -CH2-0- sa(t @s@,aﬁ‘thm(u@qgw@% sokili or W\th_c Prol(&qati_o:Ngf @Mjrﬁgﬂs PRgAnger cele CHZ) n_
- (CH2) n- G- N- ( CHRYortesciied a¥e theBiinds of treating cancer comprising administering 10 a patient a formulation of a

Pormuta X compound. One method is for the treatment of cancer in a mammal, wherein the cancer is

characterized by the overexpression of an ExbR receptor. The mammal optionally does not respond, or

responds poorly, to treatment. with an unconjugated anti-ErbB antibody. The method comprises administering

t0 the mammal a therapeutically effective amount of an antibody-drug conjugate compound.

Also described is a method of inhibiting the growth of tumor cells that overexpress a growth factor
receptor selected from the group consisting of HER2 receptor and BGF receptor comprising administering to &
patient an antibody-drug conjugate compound which binds specifically to said growth factor recgptor and a
chemotherapentic agent wherein said antibody-drug conjugate and said chemotherapeutic agent are each
administered in amounts effective (o inhiliit growth of tumor cells in the patient,

Also described is a method for the treatment of a human patient susceptible to or diagnosed with a

- disorder characterized by overexpression of ErbR2 recaptor, comprising administering a combination of an
antibody-drug conjugate compound of Formwula I and a chemotherapeutic agent.

Also described is an assay method for detecting cancer cells comprising: exposing cells to an
antibody-drug conjugate compound, ang determining the extent of binding of the antibody-drug conjugate
compound to the cells,

Also described are methods of screening ADC drug candidates for the treatment of a discase or
disorder where the disease or disorder is characterized by the overexpression of HERZ,

Also described are articles of manufacture, i.e. kits, comprising an antibody-drug conjugate, a

container, and a package insert or label indicating a treatment.
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R -N where Ris independently 11 or C, -Ca alkyl; and nis | to 12; S D
is a mytansinoid drug noiety selected fromthe structure: H3Q (CRZ2)m S~
ONO HBCO0Od NOCHOO N-L-"O I CH3OHO H where the wavy line
i ndi cates the covalent attachnent to L; R is independently H or Cr-C6
alkyl; m is 1, 2, or 3; and pis Ito 8, wherein the nmethod conpri ses:
reacting Ab with a |inker reagent to form anti body-Iinker internediate
Ab-L, and then reacting Ab- L with a drug noiety Dto formthe
ant i body-drug coio@ates arcQlethb® alicitinga Bsealé argisinBr ebrycteBzenbst the c@eréxpiadder 1 eagent
to form a dr@ﬁm@%&.&m&h&m@;&&&.&g&m afthat hen reacting D-L wth Ab to

[

formthe ant drug conj ugat rovi.des

ant i body-drug c "G t% ST %“W”Eﬁ‘dh‘%%{]ﬁg@d“%m@ﬁ Sl ﬁ%w eth l iﬁh

i nventi on. BRI*J‘EIW’ eoptPasref eRficesien gitte SR RES VY E‘“"fs &Hon “mfe’?al n vitro,
cel | prolif esgipamoass@ys, m@hugﬁl@maeisnt@eiwtsg@vmat@mwdﬁ h anti body-drug
conj ugates: -d - bka %gc %&‘ﬂ?e@u&ﬁ% 1%etho‘9‘of rﬁaﬁlﬁgsatnldﬁMMrug %a%poﬁqﬂd - O-

t rast uzunmab- SMCC- f tion assa
with BT-474 tﬂé‘P‘l*Sg‘%Wé‘é"f’@&"we‘it’H a‘Zi‘Ht‘%)‘Hc?d@‘eH‘P °’E:‘8°rﬁ‘”ha a"s’“"‘d ”&’[T dics, i g
t r ast uzunmab- SRYeuBNBying Frmuiad:ast uzumab- SPDP—DIVIl and -o-

trastuzumab-SMCC-DM . Figure 3 sho nD| n vi tro, cell proliferation assay
with MCF7 cells treated with antibo\g@@ u)g conj ugates - 0-

t rast uzunah- SPP-DML, -A- trastuzunmahSPDP-DM, and -o0- trastuzunab- SMCC- DM .
Figure 4 shows arprpphayiaeeptisally aestpfablpial pisplareftrghvie®ay wit h MDA- MB- 468 cel | s
treated wi t h antiiady-adiboig whigOmnjdig HERS :

-0-trastuzunmab- SPﬁothﬂﬁbgn{,ﬁggly%pmab SPDP-DM , and -0- trastuzumab- SMCC
DML, Figure 5 shows the serpm cl earance in beige nude nice without tunors
of trastuzumatbSN[szﬁl\ﬂerseec tas tuzumaib SPP-DM , neasuring conj ugate and
total antibody serum cghcentration at six tine points (5 mnutes, 1 hour,

6 hours, 24 hours, 7 168 h@urs post - d(%e) C}’) r 7 days. Figure 6 shows t he
stability over tinme jin nude—m—@e Wi hou;;C—h’Ufmf— of the conjugates:

t rast uzumab- SPDP- trast uzumab- SPP- DML, trast uzunmab- SPP- DVB,

t rast uzumab- SPP- t rast uzumab- SMCC-

Q e X e GHpCHp— b\ CHEC-

where the wavy lines indicates the covalent attachments to Ab and D;

X is:

““"CH?‘Q“ R \M ) N (CHCHO), ’
Qg ===
fi d

~onl -tpen= .

R

O

===y (CHp )
'@ i or "*(CHz)n""ﬂ*N“(CHz)n"‘““
\_/ . )

Y is:

R —

| / T
NN /o NCHa

where R is independently H or C,~Cs alkyl; and nis 1 10 125




DML, neasuring serum concentration at six tinme points (5 mnutes, 1 hour, 6

hours, 24 hours, 72,168 hours post-dose) over 7 days. Figure 7 shows the

measur enent of serum concentrations of total trastuzumab /

trastuzumab- SMCC-DM, and total trastuzumab | traswzumabSPP-DML in mce, 7

days after treatnent, with and without tunor. 5a Figure 8 shows a plasna

concentration clearance study after adm nistration of 10 ng/ kg of

trast uzunab- SPB—isdﬂd&ta:ﬁiooidldr@mb}eecsilecre@.ﬁtsnthe@owgﬁntrati ons of total antibody

and trastuzunab- SPP-DM were rre red é nérastuzumab) Figure 9 shows a

pl asma concentration cl earance s FEr 3dnknistration of 10 ng/ kg of

trastuzumab- SMCC- DML to 4 subfec . Concentrations of total antibody

and trastuzumab- SMCC-DM were n§ red Figure 10 shows the nean tunor

vol ume change over tj heCin Fn & sed wi th: Vehicle (PBS pH 6.5),

trast uzumab- SPP— (

DML/ m) where s(? ;
u

=" of DM adm ni stered Figure | | shows

the mean tunor Vv e in athymic nude mce with Fo5 tunor
allografts dosed on™B4 i th: i¢le (PBS pH 6.5), 10 ng/kg trastuzumab
SIAB-DM (3.4 DM/ Ab; g A < /Kand 10 ng/ kg trastuzumab- SMCC- DML
(3.2 DML/ Ab; 158 g DML/ kg ose réfers to the dose anobunt of the

anti body-drug conjugate adm ni®kered: Fi gure 12. shows the nean tunor vol une

change over ti roup, aII
e e Rl s B PR T L B BB EE  Pl

ng/ kg t r agt MO pisSH W0 2016/ 117986 PCT/ US2016/ 01 8829 SPP-DM , 10 ng/ kg
t r ast uzunmab- SPRadithe ddhomBinjgest r ast uzumab- SPP- DMB, and 10 ng/ kg trastuzu

I’Y!ib- SMCC- DM 1. l‘Ja:(!ti b%@z@h&@ﬂ nlttbﬁ)rnt An%d)tlgﬁk&iﬁ%pl%@latg ngrprand/t%%n@/{m | 09 cell
kill anal Sv!’% for trastuzumab SPP- DM

ehj
trastuzu ﬁﬁ’“ﬁ?ﬁe‘y%?é‘é@d‘fan ‘5%‘” %Hff %Und trastuzumab- SMOC- 5 DML in
HER2- Fo5 tresptive & drugniaurRwithg lighsovagent téome hérprgiaksr ivteprsdipe Rebi i engipgtioe Pilne of
rats dosedvitmiab b forvelabcib@y-grhfconiddasodi um succi nate, 100 ng/ nL sucrose, 0.1%

Tween 20, pH 5hcql)vanntnrz@s§grld%%@%tﬁg)f D=dbVkonfuddRO OmGbuddMnb A okuced by the method of
DM/ nR), trastuzumab- SMCC-DML (3260 g DML/ n2),

trastuzurm]%'\lnvg/cc DML (1
and free "(‘%“50 g/ er) 10 Figure 15 shows a liver function test neasured
in AST units per liter over tine in the rat nodel dosed with: Vehicle (10

MM sodi um succi nate, 100 BRAFDESHEFASK orduk Wadweedy 20, pH 5.0),

trastuzu t

trast uzum%&mg?ﬁows%vi{rg&“ o/ \ﬁéggﬂw &r”g‘?%l?géga cé%ﬁﬁ@dgéﬁcﬁ%ws , and free
DML. Figure 16‘%??{%“ b%"ﬁf’ BFEPPPE-STREEYT &Y Pz nMES DMy cel |'s per

| iter overBauiegghoiyin frpyao, P@thfmie* sl P T 4chils teapbwitiahtibedy-¢ruf bOuzath sodi um
succi nat e, 100-mQdilun8uSTasa, ~A0 rdibuhweDr-2Q1, afaHo-Stra@)uumd @6 DRWNBD- SPP- DML

( 22.3 rrg/ kl@.uve 3&1(0@35‘1‘-1 H%%’f@éﬂ pm My ‘11 %@Qéeh&%&t&d%t%&ﬁdmponﬁw —QNH' ( 25

k r Z [k fre
ITg/ g) trast lﬁl'astlillgn?m S‘§lb/&&1 —— tragtu?uma”g Dl’q‘)'Ml and -0-— trastuzumab SMCC-DMI.

“Figure 4 shows an in vitre, cell proliferation assay with MDA-MB-468 cells treated with antibody-drug
conjugates: —Ch- trastuzoumab-SPP-DM1, —A~ trastuzumab-SPDP-DM1, and -0~ trastuzumab-SMCC-
DML,

Figure 5 shows the serum clearance in beige nude mice without tumors of trastuzumab-SMCC-DM1 vs,
irastuzomab-SPP-DM1, measuring conjugate and total antibody serum concentration at six time points
(5 minutes, 1 hour, 6 hours, 24 hours, 72, 168 hours post-dose) over 7 days.

Figure 6 shows the stability over time in nude mice without tumors of the conjugates: trastuzumab-SPDP-DM1,
trastuzumab-SPP-DM 1, trastuzumab-SPP-DM3, trastuzamab-SPP-DM4, and trastuzumab-SMCC-
DM1, measuring serum concentration at six time poiots (5 minutes, 1 hour, 6 hours, 24 hours, 72, 168
hours post-dose) over 7 days.

Figure 7 shows the measurement of serum concentrations of total trastuzumab / trastuzumab-SMCC-DM1, and
total trastuzumab / trastuzumab-SPP-DM 1 in mice, 7 days after treatment, with and without tumor.,
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Figure 17 shows an in vitro, cell proliferation assay wth HTI 080EphB2 ( C8)
cells treated with antibody-drug conjugates: -A- anti EphB2R 2H9- SPP- DML,
and- V- anti EphB2R 2H9- SMCC- DM . 20 DETAI LED DESCRI PTI ON OF EXEMPLARY

EMBODI MENTS Reference will now be nmade in detail to certain enbodi nents of

t he invention, exanples of which are illustrated in the acconpanying
structures and formulas. Wile the invention will be described in
conjunction wth the enunerated enbodinments, it will be understood that

t hey are not |ntended tolimt the invention to those enbodi nents. On the
contrary, THESFRYEEMG Ao rearfigpelrperdody 3ite yipiiscadpmof O meky of §isptpae-SEP-

nmodi fi cati ons, DAR@ 428iceeptsi Vmbeatratiops of whi aefpodyand sheimale SRERM wee infburdt he scope
of the present(&ﬂmanmﬁ@n as defined by the clains. One skilled in the art

wi |l feCOgﬁ@&@ﬂﬁ&ﬂ%h&ﬁhﬂ&ﬁ&mﬁ@gmﬂa%@&a@%ﬁmﬁkﬂh&ﬁfmQ&meaukMﬁhﬁﬂh«kp t hose
described here IDer’l to%&b%rt' ragoblonrganzggons c% % al anubodty a;% trQstu?‘u?utab %b?(ﬁl\ﬂ \%eﬁa ng. resent

i nvention. The gresen I nve asur?dhods and
mat eri al s 9%56?hﬂ@&em@ﬁPE§§“H@?Wﬁ%d“ﬂ?ﬁé?ﬂ?gﬁth%cWﬁT&@?gﬁﬁﬁ)screntrfrc
terns used her eisnhever-DiECSamPMIBANM g EsnSGMCOmVD By mderstiood by one of

ordinary W | h&c&@@maé&m&ggmhhgnﬁ&gjs invention bel ongs, and are

t ent I d
(l\:/grzlc al gp %gu}g:[ E)Jgﬂ(;/u:s %ﬁ Q% %chg Vot %lge c%ac ’ovex( té{regr a ym_rc nuk%rgg%';ﬂy}io?tuw al? tpl 3 ﬁg\)//\la;a/‘,n

C., Travers, PSSAmRPRME Vikicl &y P&ﬁ?brﬂ%memrabrsww BPE%WS “sth Ed.
Gar | and PubI|sﬁbh@@&%ﬂﬂmybmkmﬁﬁﬁb&MmrGNBSzsﬂuwmhﬁsaDsm@memm@mhekmnse t he
fol | ow ng t er M s@Rske PRERS S srdSodpERUcdIQRMNAER. | Nt ended to have the

fol | owi ng @@maémmﬁram&vmc&m@r@re%mﬁﬁﬂ %rapgen@m!cé(ga@ema%h'mend to
i ndependently |ncI eneric

ndependent ]y e YR AL e BHEL e GRS Sl S gone
product. 6 WO 2016/117986 PCT/US2016/ 01 8829 The term "anti body" herein i's
used in the broadest sense and specifically covers nonocl onal anti bodi es,
pol ycl onal antibodies, diners, multiners, nultispecific antibodies (e.qg.,

bi specific antibodies), and antibody fragnents, so long as they exhibit
the desired biological activity (Mller et al (2003) Jour. of | munol ogy
170: 4854- 4861). Anti bodi es may be marine, human, humani zed, chinmeric, or
derived fromother 5 species. An antibody is a protein generated by the

i mmune systemthat is capable of recognizing and binding to a specific
antigen. (Janeway, C., Travers, P., Walport, M, Shlonchik (2001) | nmuno

Bi ol ogy, 5th Ed., Garland Publishing, New York). A target antigen
general ly has nunerous binding sites, also called epitopes, recognized by
CDRs on nmultiple antibodies. Each anti body that specifically binds to a
different epitope has a different structure. Thus, one antigen nay have
nore than one correspondi ng anti body. An antibody includes a full 10 length
i mrunogl obul i n nol ecul e or an inmunol ogically active portion of a
full-length i munogl obulin nolecule, i.e., a nolecule that contains an
antigen binding site that immunospecifically binds an antigen of a target
of interest or part thereof, such targets including but not limted to,
cancer cell or cells that produce autoinmune antibodi es associated with an
aut oi nmune di sease. The i nmunogl obulin discl osed herein can be of any type
(e.g., 1gG IgE, IgM IgD and IgA), class (e.g., 1gd, 1g&, 19gG3, |1gH4,

| gAl and |1 gA2) or subclass of 15 i munogl obulin nol ecul e. The

i mrunogl obul ins can be derived fromany species. In one aspect, however,

t he
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i mmunogl obulin is of human, marine, or rabbit origin. "Antibody fragnments”
conprise a portion of a full length anti body, generally the antigen binding
or vari avbeossegrsa t hereof . Exanpl es of anti body fragmeotraseevsiousses Fab,
Fab', F(ab')2, and Fv fragnents; diabodi es; Iinear antibodies fragnents
produced by a Fab expression |library ant|-|d|o éantl-ld) ant i bodi es,

20 CDR (conpt eihe L 9e/kedtesiavimph-Hg- ]?1\4 LB mpke Gasepz M5i 961 hige’ks agment s of

any of the abewemwh$oC-DMIMUNospeciftcally bind to cancer ceII anti gens,

viral %fqu BRowe {h.e E]ng {O%QLIlb ltun?o@ tv<|)1 a%d ) cé]%!ﬂ?anglhg 1S for @e’ﬂ{cla?ﬁgﬁqu J@%l ecul es; and

rrultlspe0|f|c ant 1 bodi es torned omat| term

"nmonocl onal tAHEBEISFE-IREL HésédumﬁérS@P@M‘bFféW@ntaé SBﬁDMﬁtﬁﬂﬁ)BWZWE’ﬁM?@d froma
popdl ati on aim1 iﬁ[ﬂm‘,ﬂtﬂsﬁmﬁ&ky hom)geneous antibodies, i.e., the individual
anti bo L SII’] ation except for.possible
nat ur a?}Il ureo]gghur f |hﬁ§ha il ?wgwglgl FREE ?3‘ %e ° e% thcf}alh'idz% “ﬁ%rd%grr?osucﬁ g
Monocl onal ane mb/omsasose ane "ﬂ’mgi*doypfspe)ctratsmmmabergMd(ll‘seuznﬁmvmgél nst a single
antigenic site. Furthernore. in contrast to onal_anti djg
prepar at i ondtHPRA-TACH Y (6P pePMm )aﬁ%sfuﬁﬂdleég?é&l BRI “&@Mlﬁ% 391 Fer ent
det er m nant e@sd RRES) . each nonoclonal antibody is directed against a
Si ngl e determnant on the antigen. In addition to their specificity, the

A8c| diigare 18 st & Hyce Andionteg anpesredig Sl smifsiper lispver Hagin fhayat Bedel desed ety zed

uﬂconth ami nat\&ﬁlchIOﬁﬁM&fdlu&lgﬁdgﬁﬁléll 166 my/30 sddRe, m%d'lfvs]te@mo m@p&a@m@hab lslifmll cates
t he charact e, ant i bo i.ned fr ti y
hom)geneous%p)og{f{'ztfnig/k - gF u“%éb gﬁglegjsﬁlg(agﬁ‘g %) traStflzufn 0 1glcéons ﬁe%fé
requiring prigsrenporMet- DM‘Iéﬂblmﬂfgb@d&/foQPl\@ny particul ar nmet hod. For
exanpl &igutn@ skoR @ SdidNRbrilRdab QG BST dnfs llaeem $&hitck BvePihQh BARE R0 dobedtwi:

I e T e e b SR D
met hods ( sedMUS228pBB6TF 1z SHOGIM bid /st fasotinels SHAY-DM @5 beki)sol at ed

from phage ﬁst%hhmgdycmr%m@% ),usd 49 pvie t echni ques described in O ackson
Nat ur e

at al 9

222:58 %‘E?% Shogp AR X 8! Al P“?*rf%‘atf?ﬂ ABP ”BWE{“Q’?‘&%P‘I%&%%?%EFaéfidr\"“E E)‘é‘g?‘& 1958 1y

i ncl ude " chicomgigaes: -okt aniBEhBeR 2HRSRHAIDMN, aad PO+ hitiEphBOR 2HEMCoaavy and/ or | i ght
chain is identical with or honol ogous to correspondi ng sequences in

antpbodi es deri VedDE’i‘RfﬂEDﬁ)éS%ﬁ&TﬁWbﬂéF ERECIPERRYE to a particul ar
et

antibody class or subcl ass remal nder o the C |n(s% is 40

i dentical wikeRare HbADY Bwdsindeaitio Firiae SBRRITIS SEbR /R YRRERS: TAmRistof Weieh %%
der i vedinfstiasinihe td@fipamyd@Gingfired iind farm\ik. A0Hik/iHEIRSHHn R US2MhEHn@dnj G820
bel onging tﬁegfugis'é?attela %&Fc%ﬂﬁehtp QtCWﬂh 164 xﬁﬁéﬁ&% RS ageS@t in@R1ed'& lh!rmt% 1Jvle:ﬂ'ﬁg%r]ﬁd§e of

such antib esired biologic activit
(US 48Feb@imengngn fis F?ritrgr@ﬁheétwe@ﬂon (s1ggyyd tpﬁ‘zyer allqgrpativepappgificaieps, andjsA 81: 68 5 1-
68%25) . ctpivarees] vhichidaly boidii@iSd Rithid 1 R6RDE he ﬁxfe.@,htﬂnvlexﬂﬁh sicefine@ by t@dldiaed"

antibodi es Ci? rTEklfle%llnntge Vta w1l(l raélgcl)&glzg %mg|%0$ E{}%&T{lag 31m Iarn e%mvglen tohtgs der I ved

from a non- human
const arfiescrikeg #‘@ﬁn,s@tfbé@%@ usedfp the pactigetof é@ﬁpriewdwnther“é}emreﬁegt 1ewetloemnq sing a

VL and Mlyihg@gaaj,msme@&smllﬁateags@sdnbght chain constant donmin (CL) and heavy
chai n consta(p onst ant donmai n

be
o e e s SOl By echartaboo Rieni o e FRAPG0be GOT B B < Do
doifli nspmwenlyyridergody dneséopdiemy ekilia tieartto wlndhelneofentwﬁhelongmtaeétztre @ndistdpbdy may

have ORghindBRnSs 218 15@@bze&onwraﬁztncmezogmd%zem&%zsgs) Hdes8. Wig Leineal
activities 10 attributable to ve sequence Fc region or

t he
am no A& d e ettt &9g%; Gntraes & ’é’&‘ilQ?Ff)Mof;hl%{Wg“ké%ﬂDpHdﬁVw Bislogyptdd- of
ant i bod‘;a_rleﬁﬁ’eldtsmng NewmTbicons i ncl ude C q bi ndi ng; conpl enent dependent
cytotoxicity;
DEFINITIONS

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

following meanings:
When trade names are used herein, applicants intend to independently include the trade name product

formulation, the generic drug, and the active pharmaceutical ingredient(s) of the trade name product.
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Fe receptor binding; antibody-dependent cell-nediated cytotoxicity (ADCC);
phagocytosis; and down regulation of cell surface receptors such as B cell
recept or woaoBadrR79sbependi ng on the am no aci d sequence ®CTiUse0B0NWBRANt
dormai n of their heavy chains, intact antibodies 15 can be assigned to
different "¢l asses.” There are five or classes_of intact antjbodies:
lgA, |1 gD, | geeepcantibedy hejeipyg usedgythe BR?@IF%F“E?fan? WefealE VBT Rer  di vi ded

i nt o " swtitelias p@glonfliasdbdiediyers, enufimers) gy Bispeclfig @ribodig GBg., Hisyésttic antbgdies), amid | gA2.
The_heaysiflafefiOUbank dlgpmbnﬁle blida bs:o%%fcﬁsdamg iffer 118 z@bsf) fgrept cl asses

of anti i'es are e subunit

st r uct Upaanolsy 1108439 meneiogisainaye ﬁwr@}rumav éwgane#d éﬂﬂln?fér féﬁfrwe‘tfir%vs@@g of
i NUBUNOPEc@BUAL daBbody B a\pRkdin ééﬁk@&ﬁd’d by &€ mﬁcﬁhne sttlalB tHa€i€ E4RAU of rdc&gn&lnﬁ SCHHIRE to
protei N, t %éﬂloc %Illt}%g d:ﬁa{l{\éav%g é"’“{‘ rave q’el\xpap dmﬂ hlE éé?)?l)rr?r%@ﬁ zoloay %{)n édy Gar, an(i

are i rrpo Gf cer surviva
Er bB r Sublshias New ok 4 Hodeipdégen gcfnere#y hdfr mpieroBY blrnlmg'b@p Slsp padledraditengs, eﬁmgei@?drral

?rE O\llovth)B‘ @@R@d bn hﬁﬁﬁééirﬁ%cf{eﬁ@a@n anasda%aAt slié%ﬁl;zl)l},y bflﬂEﬂzt élﬁéﬂaxggpl%e I%aP%&g‘%ht) ] HERS
r an rb or ane 0 r nti1 nodil e as
boen NPT AT 8t SOReh e L il FERE P RO A AR kRS TPy ak
et W (1a@89hmmoklobuBe kolectBi @n 1H&(u@910gica1]3&5u@lﬂlﬁon '8 flExigtiimmielgiobilini on was
obt ai neghaMit Ret moléeme'ﬂtapmaﬁ@;n %ﬂgbémuvgut&thatmmnl@gpw@kaﬁ;%& mrnn enofa

prollferatlon b 56% % % anel reduced | ul ar
proli feFfé‘TtPHﬁte‘F opajt e S“é‘%f’féﬁf “‘?IYF“tg P*s“"%t‘%‘ﬁ?/t" °ppeT hoF GHTHP Bf%m was
f ur t heraufopunnge $npib@iges sistciare with BBRtooMEmedipaesHie higmiogeistin istieed berlnlcad ieps t o

the cytgl gsiE,e éhefgﬁsigﬂflgﬂ'\lﬁa Ry Q19§ (§g6ﬂc%17ig)a2 Il@?l igAEE %ﬁrﬁgﬁsh&i%gs' £

di scussed i n Hu her characteriz

(1990) imgHeasiebykiaaeleryle, TB@%WOE%BW Rdefigeddfomzgpy Spe%fggbl)onff fﬁp > bgggver, the
26( 3) : S8AnncpBblA il haban, fukin® Ydgebtifoagih.nh 30 Regul ation 1: 72-82; Shepard et

t. J 1991, Cel | .
I 1Ly sy A, ) o AR
37: 255- ‘26‘3’ e regiouthozest. éixarawles of antjiondy ﬁa@@%g@ﬁ@ Fob. Fgn §ebpamd Fyfreeaerty et al .
(1994) abaerlilteafdbdé; Mm'éﬁﬂﬂrocﬁ&ﬁgy a Bibley @WiGKIibref, ai-idiolyfid Bd-1d) antiBbdds,

Ch 0):14661-14665: Scott et.al .. (1991 Bi o 66: 14300- 5;
5 B, 22 CotRG ol ERRss SR Bl vibipe s o B s a0 10D
(1996) i@awespeciReadls hind o caerrglbaptigens Siral gntigenSertvaierplis! agigensy single @ma)ml%y Oncogene
15: 1385mdidés; addnki@lspeditit aniibbdidBZoradit fiROsliR ey fMgBl'@nté/a“ ous propertl es have been
deseroed gl gt glnf000y CNGEL Sl in sty © @
4: 543- 5uBtantidly bemogeneeys a@@@@@)leC&ln@émd%sntlbﬁilesSmwlssﬁgpopgawgreetent&hl (1990)

zl\g/gl ?:6 S |16'iEe Gar ﬂébsﬂﬁgﬁﬁﬁlﬁif &C%lggagutat@l@%at &%%&V@%kxh rfitor ﬁfxllouﬁtg- N dnbocI M Rtk

- 258 Xu et al
C3009) Felnen spedif i tedled b S hind G PO SPIS O o SRS HPOG VPN ) Cancor
Resear chtitsy prgpatatiohg ¥Bich ingludA@i RGO D788 Hre R hEAIBSPOTG¢rD det B8R dnts (Hatpe)cdactet  al

(1991) &G&&Eﬂ aﬁﬁ%dy églrrééz § aﬁl@%@m lt,SH@e\PMﬁgnt %th@%{ntléelgﬂl%)ldlﬁri&ﬁ&r §€<§ﬁc1ty the
54:1367-137 Arteaga et 5 Cancer X - "Harwerth et

al ( 19gzanoeiona@fwdwﬁﬁ%%va%eﬁ%% feghey e e Syvjsesg%@s“i%ﬂmaﬁﬂby %}Ebﬁ’@Pod&ﬁ at
(1997) Teimodifieri@oribdlo2IABdREOBe ch‘aeqetaﬂtheamld@mas Heing sisigdfiomg sitagntialysul ted i n

t h‘i{g?g@&b&tﬁﬁé 14 gmatga of | MRy %55 gl{delétﬁ{og@ &,3 &@m&%@a{sﬁ Gﬂﬁgﬁuboggg%%y( US

Er bB4 (@culggg@ych Fopf)@wﬂl& ﬁheé}gon%lonql fggsglesp:? sedNgygcpordangegth t}Sd)FesenUS)Qntlon
90: 1746mal 55 BhadedR the Rl 16m@AMERod ditst dedDiB)by NahitteCal (365 N2 28455, orBay be 0ddet hese

{ Ieﬁept Qbrysrecgrlnbslgan?ﬂNA DR %s%g U%ﬁ@ngosﬁ I ik monocf%nal arﬁ%oc{ies may a soqare?s%‘l?iged g8 p ea,!ge cell
35  antibody libraries using the techniques described in Clackson et al (1991) Nature, 352:624-628; Marks et al
(1991) 1. Mol. Biol., 222:581-597; for example.

The monoclonal antibodies herein specifically include “chimeric” antibodies in which a portion of the

heavy and/or light chain is identical with or homologous to corresponding sequences in antibodies derived from
a particular species or belonging to a particular antibody class or subclass, while the remainder of the chaings) is

40  identical with or homologous to corresponding sequences in antibodies derived from another species or
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The ErbB receptor will generally conprise an extracellular domain, which
may bind an ErbB ligand; a |ipophilic transnmenbrane domain; a conserved

i ntracel Iwbano¥yressi ne ki nase domai n; and a car boxyl -t erairnskoosk@1segnal i ng
domai n har bori ng sever al tyrosine resi dues whi ch can be phosphoryl ated. The
Er bB r ecept or % "native sequence" ErbB recePt or or an "am no_acid
sequencBoUsTs tappoter aﬁ@r"%”oﬂiass oF ePclessiys Vb esdisgnts phspcihtibpdies §olongas fe B HEB human
Er bB r gbefeticd bioldgicdicdvitygUy 481a567nativetrisaf et ilDsHrad. Nacept.oei. Usaigiylsii s EGFR
(Er bB! )6555) EehBai alifb@ﬁﬁs of 3 tgéf'he% Wie O rplﬁ{ingr %@; rf;%scc%%égsrin Cv%a%ﬁ%mé{n known or

to be identified uture. The te er ma row h
fact or s Bingipe sequepseyorived figmrepmpRiumap prmaied. @ Waskd dfosketydrebind hidtei n and
ref ér tondkohBiase@emeal osed, for exanple, in Carpenter et al (1987) Ann.

Rev. Bioche 6 914, . i.ncl udi n OCCUrri ant. forns
t hereof (e. KH m%d Fb  gieimit AR e Onl?ég ag\'ysl‘ ?nﬁl\%%‘ﬂsr @ifwe@g‘s gﬁé’t chaiy CPFEY pPnaS
(USA) , m&mmanﬂmam cham#renssae?dwemb BH1, GHéfaed GHY. Jhe frastgpedenagn gadbengtiche EGFR

pr ot ei rke@@&g Wiibtant Ma;nb@dgl aﬁmﬁgewassquéﬂ@%n%aiogﬁﬁg o} 23kb acqusqu%@&mh@, in
Mur t hy Arch. Bi ochem

560
05/ 2516F e OT*’g‘rHl e R EpypYe one %@9“%%%%{ %‘P"“ﬁé&l éYP‘é‘afe f Bﬁfé’?“ﬁ“‘g"g‘ BRI at ed
Pr d0ei rettributedle tethd Baegiml (2 gtivvseduenck Hctegipn gremmp baid seqeh@tvaitiniiicaodgen)of aar e used

interc w@e@tﬁxynzlgme ro?énﬂbcﬁg foercefr RhctbR &Bﬁ@eﬁ,%uﬁin%%%g%m JeQénd%Rgm ity US

6399743 and ﬂ? he expressi ons are used
i nter chﬁﬁtf&%?ﬂ g?dlﬂ%f"éi yadﬁﬁf’“?eéf Cl-medate prioxieiO PChY Bhagpaogis e 4oBad, for
exanpl eggularionSe pdilauréte @eeploh38H hs P IeceiiTA)d BER: 6497- 6501 and Yamanoto et al

(1986) 25 Najuiisy orﬁrﬂ.@a%ﬁogacgﬁéqg L EERRALRLAGERS S bOR AR ik QAP Blnostipe term

refers tot unman ers
ger’r erfé’bEﬁ agenpdip differgm n%lifses ErpBare Ly ygrior ey of inaptaptinogies Ré\ leBclgptlef, and
pol ypepkMdad aserdiosthéso sepbe flirther @X@aplie;suticRsstdS(@hBaR 84, 1403, 1:64 8AB6BH4 Kr aus et

he. i?%@g@\@gﬁ8%%@%“8%‘%%%3%88%“3&17@%%‘8%@3 R R Ry
" HER4" & henenép espectivey- laewpingstrystyrey prdpireedimensioni epafigheations of gerenkanpl e,
in EP dBades &p@hﬁhogibouﬁl&%;ez%ﬁ kncRImowrran et at, Proc. Natl. Acad. Sci. USA

90 4746- 1750, 3 366:.473-475
rg %gb% rgc’e];r){or IS afrecepeor éjrotem tgro%n fase wth Lgélor%oélg 4r§c§ptgk9 bO di es

|nc ud|n i SOf Or nNB FEsed
agai nstWIHERZF HaPOefaIHES@?tPrbe@eﬂ gfewthek@mtlfelon jnd S‘V@V@ZT@Wecemwfmﬂybwndess to

ErbB r ec@Ris@fcbmadbers &mmhg@h&mogm& Gletdd edéptb (EOFIR BUBTDRER 10,fHERO 618 Sor
i ncl udi ng wed O35 exanpl e, Santa Cruz Biotechnology, Inc., California,

USA. ByP18Er hEER? Gt and HER{ GirpB4or BE%) p“emi?laea%ﬁf@& apfibAadies heghesifpagterized
act | vatSfg &8 histah BredseG RO Line BRBRE(HABziad ok £ 21960) WRY. dRR. Bl V7)1 ¥&-19guence human

I d h id ) al 72) J.

5 ob. | BTSSRt PR s b R e R PR sty
( Mar qu a@tbhf ansibodigs in(theq@ue) redlSefi eHuler P@@&rallwga E@@zé)(tentarn'ph Bys®y JN mtipddg Dk nown as
% chwanogg fther Iﬁ%@&i gé%gﬁz\etgeb@wva@f aa@,gq,feegt\%.hmf RE iRk toélc% c(yt?%?% g#geget)f ﬁg‘e &éé 9§9) t

Cci ence re oK e
2 (10915 OaTD ot B gl stk R Ssarrasgn by et
11: 25471 PBBPncer Restaaab SDLEH0; 165, Bhisretaldtooaitin Vib0 96(p):Bai mpet 25999166:4wh607; and
Saggda gbulon 1:2.99 ?shep@d%ﬂ Q”E'wﬁ?]@lﬂmfﬁnunﬁeﬁ (3&?97”@7' rkuml@éi’ allﬁgﬁ) Mol Cell.

hepari n- bi ndi n row h factor (J _L ana_ et al
(1991) Rigl; L 2"§€ L%’ee@éég%% DEBEGEPe: HnpERpsiga 36255 3%@@%&%”%1 ol . Chem

270: 74%0mcogene 9:1829-1838; Vitetta et al. (1994) Cancer Research 54:5301-5309; Sliwkowski et al. (1994) J. Biol.
Chem. 269(20):14661-14665; Scott et al. (1991) J. Biol. Chem. 266:14300-5; D'souza et al. Proc. Natl. Acad.
Sci. (1994) 91:7202-7206; Lewis et al. (1996) Cancer Research 56:1457-1465; and Schaefer et al. (1997)
35  Oncogene 15:1385-1394.

Other anti-ErbB2 antibodies with various properties have been described in Franklin et al (2004)
Cancer Cell 5:317-328; Tagliabue et al (1991) Int. J. Cancer 47:933-937; McKenzie et al (1989) Oncogene
4:543-548; Maier et al (1991) Cancer Res. 51:5361-5369; Bacus et al (1990) Molecular Carcinogenesis 3:350-
362; Stancovski et al (1991) PNAS (USA) 88:8691-8695; Bacus et al (1992) Cancer Research 52:2580-2589;
40  Xuetal (1993) Int. J. Cancer 53:401-408; W094/00136; Kasprzyk et al (1992) Cancer Research 52:2771-2776;
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7500; and Konurasaki et at (1997) Oncogene 15:2841-2848); a heregulin (see
bel ow); neuregulin-2 (NRG2) 5 (Carraway et al., Nature, 387:512-516
(1997)); weunegubiss- 3 (NRG 3) (Zhang et al (1997) Proc. piatus200soas829 Sci .,
94: 9562- 9567) ; neuregulin 4 (NRG- 4) (Harari et al (1999) Owcogene

18: 2681-89) or cripto (Kannan et al (1997) J. Biol.

272( 6) ‘Hinmek 4 algipP1) CEP‘E?BR?si %éﬁ%ﬁs‘ﬁ@&\ SEAVvEichdl (BRRRagerdiey; éélw?ﬂ %@ﬁaaa etal

anphi r el Gncebrdsa37 58.4765) HatwBritEGH (209d) JePiol. e%a:ﬂ{ nmf1sgﬂoh§1d71 tgesvdbmsmhh@;lh 3i nd
Er bB3 ixncl ud u | i gands capable o i nding ErbB4 incl ude
bet acel Eﬁ’ere?alg%ﬁg)“coﬁen§l4§%p%&9—‘, NRG 2, NRG 3, NRG 4 and 10 heregulins.
The ErbB i gﬂ&mﬁnmntm sstsertiitg hes re3ptadiethy iergifigpgion) ¢fgfam§her FrfB resentar featilyc | i gand
may 5be nep@&t; Fupafos 5,883 s@amtslsq&b R, IEhlaBe 41 GOSN PRAS wsrA) BEY198-6 94N EEHB4 (EP

Par bl B S LR REC R RN o @é&éﬁ%ﬁé@@@w PSR NgEnes o
aI (19 9§§ 47|38ES Beth bEthese recepipig dRPIFy iR@dasedwhiireskion & af lasoopobradsedndoycell Efieer ence) .

"Heregul i n" 1Res récggterwﬁ{%egera{ Q&Lg@%%k@@elﬁﬂﬁ&%ﬂ fhichtnld$ biaesﬁeulb hifhn@GNE
producéll)%ts[x di scl ose é’ or Marchionni or al (1993) Nature

362: 312PPPBlC TERmEpITs dypaim roassaiet HEa A HEER ERsy AT aé}daC%wélgﬁfnfnﬁ (31,
hed@gu Imgmhﬁgdmdx hiadoring sdvimk-tP3sidesldn@svhieh calbe HibSMar)y1a6E | Ehia EHB2EGBptdAMHyHd 210;
and US . %93%91%)1% Esaﬁtaecq;ta}E#Jne%h@;cid%&u&ggtm%f( N ffekb%%ec%t gﬁéﬁﬂ% Cel |

69: 205-216 acet% ' ne receptor ucl ng_activit et al
(1993) Stsdpiee humap BrpBgecgyor. @f@@fﬂg@rf’omﬁﬁb@fra@wf B (eegvgiam(lwf BRERB1at  al
(1993) ENm2UFBB3, E3B2 0i3ih otBck B)bB réea@inyen@ykhoWh biQs bd18Atid itkRs mmed factor

(SMDP) (Ho e ) | 2 -heregulin
(Schaef er etelthaﬁlnz é%g? C%gggléréww%amﬁ%g%ég?gﬁfﬁg %ﬁém rncl udes ‘
bi 3P ogilrerhagecatty ern ang Ife&g B ayditglognd, farxpreplen i1 Grpsuie g €88 Anp-Ret-s of a
nﬁt i VefB‘i@ﬁdJlleBG%l%l@&HMQﬁdﬂﬁdﬂ@ieccuﬁéﬂ@ﬁu@[& fis deéebot (el @ del&mr&mtantfgcﬁgrmmt |
t her eo H t.ero- is a o) ent y
associ ate hrg’f T @g&%ﬁl@;@jﬁh 2 7‘{2?5 ?}% 8 :1 errset(r’lgheémﬁﬁ“co tﬁe%‘l&;
"Er bB drqﬁemmoqust éntrmﬁle@gmselrﬁliwwmwaioe@a@m gavierthy et pht19%70 Aqsh Bsenbennwo
d| fferemaphﬁr bﬁsaﬁ.ssmgﬁm@ss/gﬁgph conpl exes may form when a cell expressi ng

nor e B r pt, is e and. Er ners,
Sudh s B baT e EREER it S SPRRTHob ) PR e 1Y it SO i 7 o
by SDS{acpaGEepts retied projelnd afe isad Biejohdagenbly iherein amlref¢r IORRRP a3 dis@psed, for Semple in
269(20)05163@531@&4@]@6593/&)%37§xanp| e. Exanples of such ErbB hetero-oligoners
i ncl ude EGF Er bB2 [ef e red to as HERL/ H Er bB2- Er bB3 ( HER2/ HER3)
and Er bB3- Er8 %‘Zf‘pfeﬁl‘é’éé 5154%5 bt esceged ”i%ﬁ@ WF?%W“‘EPgB“’ﬁB’P@r 31 i goner
may  3@ragdngssoriba, fonexamgple, ntﬂeeb&t blBESﬁHﬁ@ﬁt(USA), DI -6/08 andi Yamamotd bifaf @988t Er bB
reegpt Qfature%’u‘l@&?@@%%&@%k agég%nlﬁ)ﬂ’ber )&@@) (kBB LloB2 TR 10 RE QJnQEx{E&imgSUCh as a

cyt okine receRDtor subunit (e. ‘6‘% 30) may be i ncl uded I n"the hetero-
ol i gome'Fmangyrbha and gy réf&“ﬂo\}léﬁ%"’?fr?n gt BAM8Yr eceptor” is meant signal
t ransduct i orEfbB3 tand “HERSL refed wSkedretiptoapplypepitls @actibsed, &ir etaimprsie Ud6nER3%; U an

Er bB r%@@@&some{@a&m tSi(ﬁ%s)tSX@gQ%bﬁ;%E;Agx%tﬁq %ha E}bﬂemlém&n &{ﬁgﬁ%@@ or a

35 substrateHg % Inding to a
het er 041380 He P4 gq?pWP?’ﬁ@“? bhe ErbB receptor of interest. CGenerally, this
wi BD i nvol veahbienti“BHBOfanarHHRUb Berdih ganad tHeQeoé;ﬂorEblb;Bpthﬁbﬁﬁ@hﬁﬁd] tgﬂﬁaﬁplm ch

acti VatE%%at‘%c?ﬁE %%39 Qﬂni% agfet a? rkgr?cof\latm{:a% % e90|':Ir7£%Bl7g(? 88#15 %EdsPlg)ur/]ma;[n e?

het er o- ol and t here resu ylation
resi duébs I‘Tawff‘@?ﬁ@ 463 4%%9@3)011*”1‘@% ifofdyps th@@ﬂégtgeﬁ%dlsalnﬁﬂ Ve ﬁ%%ﬁ%)rtwlmdleen of
tyr osi Aginst ESH4dHARschifed it i) alwe olysdseat e pol ypeptl des(s). ErbB receptor

:g;;ygt 1on cap bolales t%l'éab trlecfell)toers arlélg\lfaﬂgﬂevc%rrn}n(e)rlé'igllyélf% ! nlin(r)\ er o fe SO\E)rQecs) Eclud r% fa tion

example Santa Cruz Biotechnology, Inc., California, USA.

By “ErbB ligand” is meant a polypeptide which binds to and/or activates an ErbB receptor. The ErbB
ligand may be a native sequence human ErbB ligand such as epidermal growth factor (EGF) (Savage et al
(1972) J. Biol. Chem., 247:7612-7621); transforming growth factor alpha (TGF-o) (Marquardt et al (1984)
Science 223:1079-1082); amphiregulin also known as schwanoma or keratinocyte autocrine growth factor
40 (Shoyab et al (1989) Science 243:1074-1076; Kimura et al (1990) Nature 348:257-260; and Cook et al (1991)
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WO 2016/ 117986 PCT/ US2016/ 01 8829 A "native sequence" pol ypeptide is one
whi ch has the sanme am no acid sequence as a pol ypeptide (e.g., ErbB
recept or wo 280pB79ssgand) derived from nature. Such nati PETASQUSOCES29

pol ypepti des can be isolated from nature or can be produced by recombi nant

or synthet mean a nati v uence poly ti de can have the am no
aci d séey #ﬁeB ’rs1%15t4 %7 )'?et?)céltl:‘ﬂﬂl ‘%ﬁﬂﬁgﬁ) %“szg%ﬁ)?oééémnﬁfjlsﬁédaﬁb‘i‘ly pept i de,
or pol y@epi Bickderh. rB(mphan&esECantrﬂmﬂ%mnmalmpam-tﬁrme@bﬁ&ermé[ @ wihefidir (HBYEGE) aci d
Sequenc(ﬁlg\‘@lfyﬁtﬁzpét al (E@fl)egc nJeQSPQJ@éQ@V%]I%ﬁﬁn (Q@%th& a15%{59§‘)q ﬁlgf gh %?gd%@gﬁe s that

differ sonme extent rom a nat| uerice g}w narily,
ani no aéPQi andepruraeakt < a1 9 Qreggerd 1B 98 ad‘Pfegqllééﬁéftbe é)@?“f%%%@a‘t‘fe%ce
i derft i t(Cavivhetal, NaR@SI87GNB5 16&meP); @éuré@mm;h (mnga@(mmrrg 0fl (@on@tdcwatExdad | i gand

or wt t aone Er bB regeptor, or
at |eas Cﬁagl%gg?agg@ neuregulu??ﬂﬂzobhﬂ tggg%b ﬂﬁw?%“e 0 Ggitjgg)\?\n Ctnﬁtoé r ecept or
or |i gadtamp %HH(FP&HOWEI fkem. ?%6)%%3@&@3%@@9@1#&@ WﬁﬁﬁﬁﬁE@1Uéﬁf§§e§§F-
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40  region (FR) residues of the human immunoglobulin are replaced by corresponding non-human residues.
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35  thereof. For example, the antibody that blocks ligand activation of an ErbB receptor may be one which is about

50-100% more effective than 4D5 at blocking formation of an ErbB hetero-oligomer. Blocking of ligand
activation of an ErbB receptor can occur by any means, e.g., by interfering with: ligand binding to an ErbB
receptor, ErbB complex formation, tyrosine kinase activity of an ErbB receptor in an ErbB complex and/or

phosphorylation of tyrosine kinase residue(s) in or by an ErbB receptor.
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40  (ADCC) or complement dependent cytotoxicity (CDC). Thus, the assay for cell death may be performed using
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35  and/or cytotoxic. In animal models, efficacy may be assessed by physical measurements of the tumor during the

course following administration of the ADC, and by determining partial and complete remission of tumor. For
cancer therapy, efficacy can, for example, be measured by assessing the time to disease progression (TTP)
and/or determining the response rate (RR).

The term "bioavailability" refers to the systemic availability (i.e., blood/plasma levels) of a given

40  amount of drug administered to a patient. Bioavailability is an absolute term that indicates measurement of both
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“Alkynyl” is C2-Cjg hydrocarbon containing normal, secondary, tertiary or cyclic carbon atoms with at
least one site of unsaturation, i.e. a carbon-carbon, sp triple bond. Examples of alkynyl radicals include Cp-Cg
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"Alkylene” refers to a saturated, branched or straight chain or cyclic hydrocarbon radical of 1-18 carbon

35  atoms, and having two monovalent radical centers derived by the removal of two hydrogen atoms from the same or

two different carbon atoms of a parent alkane. Typical alkylene radicals include C1-Cg hydrocarbon moieties such
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2- ph enyl]a%itt (Jfﬂlerj: y nap%thc&ﬁtgﬁlsﬁ éatphtéﬂ)hfnyy; han hé‘ﬁh‘i g,*liqeg‘mylalkyl group compnses 6to

2- napht2oychdéoranms) e-gythe alRyl majetyt lhqllllcﬁtghEﬁhyﬂ, alydnyl on alpyilyhadam$) o8thg arylalkyl group is 1

2- naphtHRehERYlAL Qla%elayﬁmgtpg stiffs daboliPuonkn® aryl al kyl group comprises 6 to

0 carbon atons, 1%4 moi ety, including al kanyl, al kenyl or
al kynyl gr oupterogplalkygretspsye %{‘IaRXFPC Jlbipical i whichope ¢ the Ry duesisn aiehondshp at he ary|

MoINBL Y dafhoratdn® tylsﬁal%ﬁ@%al%t“ ﬂﬁ@arhon"@ﬁneﬂé Ratk%h arktifyﬁetergaﬁﬁ ﬁlﬁl@al t”l@fpl@a{" acyclic
al kyl radical in which one of é rogen at ons bonded a 25 carbon
¥

at om thgisroaielit epupsdpclids dpt affrmélﬁgteé %kﬁamatdmylm%hyk éﬁlrr&etéﬂ A iplikg. The
het er oateittoatyalty1@atup cohppies alo 2ohab(e1raa;aﬁ,3elgaﬂhkmky1 Gbiet ARclidihg |amﬁl@1 alladﬁyl odl € not

limt eda lgyﬁyl q"gfe& ﬁll mtgga%oﬁall}/yl IT% % 0 6 cirg %tandytlld[ he?‘ero%-y m01ety isﬁ?o 14 Cﬁl%(])n

het er oaryla "bon
noi et y,9mErdidp A et‘ﬁPWﬁy?leCtedlffR’@ﬁ&p %Fﬂd SalTv@ylmroagi @pr% Of thyf hetewerylalkyl group

Petaﬂ1 oahayivah lyloc @leGipng ﬁoirlﬁg)m@mﬁ@r(m'c@smﬁmlam bﬁdé;ﬁ? Reine Yy @AY ABhREY 1S 5
(0] C e r m
The het eroél.)sgcrar Vi artronnllsé‘f‘dalnttg1‘3 Jﬁftﬁrgat?lnésts F‘%‘g?‘ my 8 d?% B e3H™ y@é%&“ %ﬁggycl e

havi ng [3,616[76]rsr/&ﬁﬁg1 rrenbers (2 to 6 carbon atons or a bi cycl e having 7 to 10

rl ng menber sap Aalkt,@n&arﬁ%&pmeyl aam)ﬁs&nﬁ&m;l QupSmi)e SIARL I BherOhEGRL from N,

+ 40 groge)n atoms(,) Ite S ependenqy replaéiad with L substituent. Tyleaf substituents include, but are not
35 limited to, -X, -R, -0, -OR, -8R, -S’, -NRj, -NR3, =NR, -CX3, -CN, -OCN, -SCN, -N=C=0, -NCS8, -NO, -NO,,
=Nps, -N3, -NC(=0)R, -C(=0)R, —C(=05NR2, -S07’, -SO3H, -S(=0)2R, -OS(=0)20R, -S(=0);NR, -S(=O)R, ~
OP(=0)(OR)2, -P(=0)(OR)y, -PO3, -PO3H>, -C(=0)R, -C(=0)X, -C(=S)R, -COsR, -COy, -C(=S)OR, -
C(=0)SR, -C(=S)SR, -C(=0)NRy, -C(=S)NRy, -C(=NR)NR,, where each X is independently a halogen: F, Cl,
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[5,6], or [6,6] system Alkyl, alkylene, aryl, arylalkyl, and
het eroaryl al kyl groups may be substituted where one or nore hydrogen atons
are each wodegenadmat | y repl aced with a substituent. TypiPpcalussabssisstuent s
i ncl ude, but are not 35 Iirrited to, -X -R -0-, -O?, -SR-S, -NR2,
-NR3, =NR N=C=0, -NCS, - -NO2, =N2, -N3,
- NC( =0)H% OIIG("L@yfRR is lleepﬂdemhfﬁ Clé‘ogalkyl §@taf‘Ho aryleg fe)éﬁerocses(pfewmfouw( =0) 2NR
-S(=0 %rodmg%(etyo)\ﬁ(%&lkeﬁyp (le‘g)d #ne gr a’é?'descrggh?ﬁh@le maﬂlsﬁ@ Bmlaﬂg:ﬁub@
g S INEC U tee e oY e o e E e A= oL
- Q(=NR) NR2, WHEPEYedtH R ?ﬁ%fé%%% TP el sa Vg o h Y e &
2016/ 117988 2RPOTY iSREIBGH O le.88@%en, Brygenoand $uffurgFie heterodryl Rudicsl comnplgseditd &édatbpn H,
Cl-618 a@dn{@ﬂld 1 t%h«ggrgatﬂ%élccte@%org% ohﬁfaﬁrso%% eﬁyaryprﬁgrtbg(a\gﬂoﬁ&y(ger lQMRg 9{07r18£ odrug

moi ety. Al kyl ene, al kenylene, and a I ene ]grou ps as describ bove may
al so bé“"é‘}bﬁ‘F F%?PWE“&B@FF T“ﬂtlé@h“eﬁ@i"@? E?&F'ﬁ‘f from }y Q8 %A St aé@"r"Fe‘t“?é‘F%ﬂ:S‘?dPe or
het er ocing mginpery @foes @rbbmatcansrand]gtogylsﬁmemmsaellbmlfromm whp,chd Hnfer Gimpléabeydd Ng

atons i sﬁ[srs@t[%]oag@@syseﬂlg Het@,!bsr%%g@&ﬂ%%%g%b gnlt ag {ﬁE GA. T@ nct‘? gFoaryl

r adi cal ; eroa *Sel ect ed
fromN M@anrﬁetea‘)ﬁtthChemlSHé't@%aBrewnnﬁdiﬁWB@ﬂa 1988 hexylady Rlgiend 334{607 49 ng
mertber S'ThCHeMisBy &a{eefbayca& Odfipodids] Alsedidd oBMbIREEFHEBIMIWiREkS6hseRev YORN1D50(0, P,

?gdBS%]é)t?Jsen é.l?ll § cusaé?/%g‘\“ 39f1z 1t6 an62§| ncpJ KE er S {24%1§68) 8% SE&r bon .at ons and 1

( or exanple: a bicyclo
[4,5], [5,5] kg’ @] hnkome{nsaéiem@glﬂomcommsexgeaqﬂyllent@mlwowdm ofgtemstascri bed in

Paquet tc@valeln@ﬁat’eéshes anRkbB&/ 1P &8¢ ﬁi&ety Ma A& B8 HREHC b Tifke/GH 9811“15:@ BYT. MR
Ben am n, New York, 1968), particularly Chapters 1, 3, 7, and 9; 10

Th e CHerHde ¢ fialept raglieat eﬁ’e)we Plhéene&ﬁﬁwh@ 8 hetegoagydgne, gnoteies iy gﬁ%}n@(@@&oh n

W 18y &epoRing ummemﬁ&ws(we gl&ﬁ@mmmxpﬁ:eeqiatyhah éhe@@y dnll G 18HhinA f lgunes 13, 14,
; 5566. "Lin or "link"

16, 19, @ %ﬁﬁfﬁ] ng Socd 1960 d8
means &°0F "8%{‘1““ 2 g fger 4o Fiaeledg SeRgmge- S‘éfc‘f,‘ﬁ%‘iiendlélffcoéf’feons t hat
coval emdlopatatabdehegnidm antl body to a drug noiety. In various enbodi nents, a

linker is spgg Itefrm e&lu@sm}m t&m&%@whl&hweq%@e@ Af%%ﬂ}fﬁ@%@%@h@% an

al kyl ene, an arylene, a heteroarylene, noietiées such
15 repéﬁf‘%‘*rﬁ@mﬁhw{“@e thyftermy " pofiradagters &0 r@"l“"‘ﬁlﬁﬁ SPuthgA SBRTERYOS A, hep Sl ETAg | eneoxy)

an@0al kpptani no (e g. polyethyl eneanino, Jeffam neTM; and diacid ester and

am des incl lda?e% 5 ’,;rs reifé?é'ltg %#néb%ﬂdg @hicﬁjl}age Meﬁm@:a@& %).’IHC?.} rlﬁlstgetnﬁ%tnel:iut @Qer

caproami de. The term 'chira to nol ecu ave the property
of non-"é‘iﬁ‘ﬁ"eﬁ‘“i S ABNgemesf olghe atqiws oREIAYS in spaskge partner, while the term
"achiral" r eﬂjearstSreasrﬁbr vk Gl s@feoldbthet itafn@ osm&e Ednfé’ﬁ@ﬁ(&ﬂ&hl&y o whbke imolefalds bRl

| mag € %Pmlprﬁ f onﬁl~| z%o%x B.'astgreoenll’egql[ veghqf fent physma ;ﬁoper 19 C 9 rl"q)ft) lr"lg? ﬁoslnts\,\'poﬂcn have

i dentica constitut! on arrar%gement
of %Phe P&tntﬁn%’ecﬁﬁl Pg}P?fﬂ‘rﬁsanii feadiipitiese Mixtppsf ﬂe&@mme&s 'may @P@iﬁsuqd@f highseselptioni somer

with tVhﬁalﬁfcal@ﬂk@lu&@ﬂf:lﬂsSle&rfoplﬁ)hahlﬁ aldichymabdappfiose nol ecul es are not mrror
i mges of on%nanpo ast er eoners. have d(lff@rent g gm ca ert| es,
X I¥]

e. g n,el t| n g p0| A GI'S I‘ CI'P tWO stereozs,gmer& fhathmPOHB 61‘18? 'u{qio%a le d‘lmages

reactl}RfPIleeiSOtheM xtures of d| astereoners nay separate under hi gh resol ution
anal ytl cal PIQEBRHiRSIcAHERS @aceiveﬁsx{s%h%% géle@mommm%r BRWcGraw-

TPt e R SR o OOy Bt B v
def i n| tS.. Sreseodmudisicon Vegatiic Gmspoumdw% Aehn Wilge SiesSoms| Iny., Neod Yookv Muny BrgaRar ker, Ed. ,
MG aW-compounds exist in optically active forms, i.e., they have the ability to rotate the plane of plane-polarized light.
In describing an optically active compound, the prefixes D and L, or R and S, are used to denote the absolute
configuration of the molecule about its chiral center(s). The prefixes d and 1 or (+) and (-) are employed to
35 designate the sign of rotation of plane-polarized Iight by the compound, with (-) or 1 meaning that the
compound is levorotatory. A compound prefixed with (+) or d is dextrorotatory. For a given chemical structure,
these stereoisomers are identical except that they are mirror images of one another. A specific stereoisomer may
also be referred to as an enantiomer, and a mixture of such isomers is often called an enantiomeric mixture. A
50:50 mixture of enantiomers is referred to as a racemic mixture or a racemate, which may occur where there

40  has been no stereoselection or stereospecificity in a chemical reaction or process. The terms "racemic mixture”
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30 H Il Dictionary of Chemical Terns (1984) MG aw Hi || Book Conpany, New
York; and Eliel, E. and Wlen, S., Stereochem stry of O ganic Conpounds

(1994) John Wley & Sons, Inc., New York. Many organic conpounds exist in
optically amthdd@ud @fe an chuifblar m&lﬁey‘ft\b@\(&ﬁtl&n@& s@gbﬂdevto)ﬁ ot@nc&l@&tﬁtﬁ t he p| ane of

p | ane- po lari ze thL f)hgtl:t HM&@ut%? &&b@la@ﬁn“ms&l@&& YOH)S&LBB@V Em&%%%‘t the

prefixes Dand Lm 2 ﬁ]? ? tl ote. t

confi gurat F8A" Of Ofgﬁ“'c SHBPIAL AP FABBID S Lolvdh P 4P op et o ALY S et | xes d
and 1 or (PPRigsieride yromifesiodidsyiitisidiguliely PP ssidghrathas tspiisotipptey Hotet, ittt | on of
pl ane- pol ardidrigee, tatglatolelty tatie powipet hithranadcbrbale; iccite, halewe apitisigpte! f@taet he
conpound i §ludoROYuBliRkg Eaiohardle, HARDEHICke it BetnaWslifnale EhhardutdHacd, S

dextror ot aLéB;Ee%squ,QJé p%ugbeyu%},atg NeTLGak ¢St rluﬁwrc%’-bls 40838 3%21)%&1&9@ A&% r 5 ar e
i denti cal exce

e BB Rkl 80 G b Bl Rden o Se aotlien A spect fic
such i s%rrefugwiafémb?ftméﬂ cuEifrion e IR RSAR OIERI T MrgpiRmoisy TR EBs i xt ur e of
enant i oner shajgson the pagnycegbotnd. Bughegroregpbammaceulivhliyta i rr@blo fait gayrhac enmthey onavhi ch may
occur Wher eralddae id®suids.. DeeesMeerShaE e QS8 8Ghi a&rparocrrmsﬁha{n&ﬁ&p@ﬁi ficity in a

C hem cal r g%&:d[&gt &l haQrtthQ@§ &untcTQ% f’l@l&nﬁ}hmzﬂe@&ﬁ&lw a&cﬁgb%gaﬂ'}:é% have gn%or%g

"racemate' refer to q_ﬂ m xture of two enantioneric specl es,
char; edato sandlr{tnne O'i orecsﬁgllteu

devoi d of optica phrase " pharmaceutically acceptable

sal t,' f8s used R&PEFRicY é"ﬁfé*}a%‘e ‘es‘“ep Far et sttt Earey aRteptagtre et ¢ or

i nor gani ¢ 48§ tExauptes o pelvaphat Ereipsharegealiyatorntabl prvierdusiudephyt arcgptdimydto. | i mited, to
sul fat e, Cividrao@opadl @hasdl, @ethan@XZMSHK @i acdalepidticl@id, 499 @miod@ine.i 0di de, nitrate,

bi sul fat e, phosphat @empasiet agibaFRhadhe;ficitied.aOtdniidibey ledsBt padbe, wigal | cyl at e,
acid citr aIn@ retu%regcﬁ %tgnent% tﬁl@gp@clﬂcgt@pmﬁnlﬁludepm&t mﬁ'}l@‘f chtLuIe@tﬁiIeI t@ah ﬁzat

ascorbate, su [

gl ucur dnat %rm"%eﬁeéaﬁezgsgf"étm"f“m' P?%?tbgpmsﬁ’gﬁ?%‘g{ tgrims a'Pu}hafga‘i’?ﬁP‘ge o et ‘h"ﬁﬂsé% ﬂ'i fonat e,
et hanesul f brisiteetedietizen: vaed-f onat e, p-tol uenesul fonate, and panpate (i.e
1, 1' - met hyl ene- bi s- (2- hydr oxy- 3-napht hoate)) salts. A pharmaceutically
accept abl eANEBRRDNRRYG ¢RVYEEE he i ncl usi on of anot her nol ecul e such as an
acetate ion, aTh ®u@eidnatid i terinentionhdiels thee witt witity dm antidaner ooty rigritiodr thay be
any or gani &mfbunds AP aNRkiGod Binflakd, Lo ahaslyaRickel 603t = aGhadiganmanddg par ent
conmpoungl. Bk LASK &E%ﬁo anGntid BM&%M&;&&@JstMw%&e%%Q \A%caﬁa@tmty ABYqsfpave nore

than one ¢ Q&%{&Eg ugm ]ﬁ/ conﬁstmnst uz)(x%nnFcid “The an?l;og¥ 8?3‘1 conju, gtrs%AH@ uaeﬁR m%]e %hﬁan{w(%e‘d

atons are

counter i oﬁgﬁf sl PI% %"“‘""éa”ﬁ'ifl?é‘f"ﬁ‘éf’éeé’ﬂ? g ?e“%{?:'(‘,’ﬁ?ft“?iﬁlwé“’”"sbéFrf“‘eEsélﬁc“H%}& “one or
more char igedetErednysdoseriedy rechised: or nore counterion. 10 "Pharmaceutical ly
accept abl e sol vadesmbsddheay Be hoavadBilia sisio aDator amtakiuanetabritenbreA S0t vent

nol ecubes SBdvedid o mdhNeal wieX AR S 1R borGRIVRHeSiadsiied cobRtinupRasipEeut i cal |y
accept abl eb,omhae%%ﬁmwfd &q,ﬁ ﬁaaumm ﬁsta%o;reeqarmé A it ﬁ,gme:ca)mam oPlien ol opanol ,
et hanol , Ehe coxrespondmsg antgbd& elone.¥a{\ bo g' o} ﬂ% A?)KJ wn.? ouf dle dﬁug moxethor?imccq’%et anol ami ne. The

term" corrp nsi sting at | east
in part of' V\ﬁ’b‘ﬁ" °“i"Pf‘t”@’f‘*p‘F"é¥W‘ﬁ@‘“‘l§’é’&ﬁ %‘f‘&?fé’ﬁéﬁ? s ngf clpapid o Beetitefsest | on t hat

i ncl udes th@n@b@vmdge@mrﬁlbs«i’srmgi ‘coll-shugiget regpreos or o tduesreelt vhith mcetl-brafirce redeBtospecifihos e

pr ef ac ed by ttehaibmmuemwodahgsg)cob&mprmsm_tmieﬁahm gehvedd @i Siibody st the CONMPr i se”
and " conpr 888/ anak&jkR: cndeihd c@\t &ﬁfmaﬁsn@@k d dfig tbiBly SATRinEBRRNES cleANY T BODY- DRUG
CO\UUGATES ;E'Dr‘gl ﬁ%&@%ﬁ@cﬂ?of&% Qom ugd QaT lﬁgce!hﬂa\{%ru{bolgc of!h %L‘qg{}q% I{y@%ﬁ%mw th utili ty

for anticancer ac an anti body

conj ugat ed*"3™ hédml"é‘&\?éf%?ﬁ s "‘h"ét’“fclél&‘ﬁ‘éd? offgRmgle, anriVé’r‘”“y ’f‘ed’“é? g By HBIRTY wher e

t he drug DPgEHechEEm efd*ﬁ'fwaw@a atprgf i ma’ﬁﬁsinb‘éérngOém%WCd‘t%Rﬁi ogidigel to

cyt ost &8 i caslfohes tulfoxida erolpi Brbtog brabongipbiid witite yulfofe atdh@fotdfeurgy Wrmiveteyunids t hus

nmodul at ed RyerC® Bjzpad da@RistidSiaR cailkhd LAY a beh R AMIBARY G digie R gat es ( ADC)
useful in ;emeg tﬁkvdﬁ\@Hch?meamﬁagéy mﬁ’ﬁ ! xmqgtlvay Giber @au&fvfuﬁ&aunggwg&ﬁ% of a

cytot oxi ¢ agmxdcs in the lmker ant:ba&y or dsrug moiety may el&c}ét sﬂmlar%rage"n{cucgﬁ%nf&ea\tra!gevulzech\é&mms inside a a

cell.

40 | Broadly described are antibody-drug conjugates (ADC) represented by Formula I
25



| ower efficacious dose may be achi eved. In one enbodi nent, the

bi coavail ability of the ADC, or an intracellular nmetabolite of the ADC, is
25 i npr owsd 2005/a7988mmal  when conpared to the correspondipog/usayisansenoi d
conmpound al one. Also, the bioavailability of the ADC, or an intracellular
metabolite of the ADC is inproved in a manmal when conpared to the
correspondi ng anti body al one -8 [gbﬁié of the ADC, without the drug noiety
or linker). In one enbodlnenf& )pn5|n0|d drug foiety of the ADC is
not cleaved fromthe antibody unt|I t he anti body-drug conjugate binds to a
cel | - swrkapenacatieqiy axeptibleeait @sevag tieadof, winiréilh a cel | - surface receptor
specific 30AJ Ok ol ml&mﬁm 1% Ew@%e bl Q%%ﬁ BhdGo & gp{)ﬂ%@& or-abbEialdlf U9

moi ety may he cl eaved from t eant| y after the an rug conj ugate
ent er s PHETEPTL SR eRRIPESARE I Sios Hr(iﬁ@ noi ety may be int racel lularly
cl edved in al)BraPRIBI(bdne @naphdreneadfrbthio chyepok-tyb 1B, Caitfpiut@ssiod ho. AM_boomBcel | ul ar

netabolite 0&)&1'8‘&&1‘3”&%&9 GeQé/anf? ééH@r{[x{oCNM%Bdsgﬁ hydr ol ysi s, oxidation, or

ot her mechanl sm "For exanpl e, in no meant to limt the invention to
a particul d® ﬁ?@éﬁbﬁistalﬁmaeweﬁwhaﬂ W@g@@f mrmtat%ﬁ@wﬁr&facqeﬁ@n raYBAALIAd] d drug
nmoi ety of tne)oqm(cmyzsl;MUam Gbrﬂﬁdcab&ss&ﬁn@ASBﬂlﬁ&'ﬂ)\;e or sul f oxi de group.

Protons on caiRANSmROUSN: S0l Ner il NG ARy SHLLOXLAR BN RS L GIRY S, under

general or enzymatic’ ca dly3|s resul
betl®- el TMiNW5¥2bn fragnentation that cleaves and separates the drug noiety

fromth e ant @Mhﬁb efarihe, iGn, AN LA i @iidr farQﬁ;J"ﬁ l(soBiuR phdsPHteYVindef6H 2 NQ

groups |bo ety may effect

siml art“fer asﬁ%lﬁfj & ’lldg'htlp E(iséﬁ\?érﬁlésp?‘?&ﬁ’aﬁ?‘@ﬁ% a‘fCFF@’l ‘él%o 2’19[ @%ﬁwl 40 Broadly
descri bed ar@ Spd Pb@HILOTEZUGIAGGHSUart4ed 5 (SEDBSBr $MAG Sahagtlomsb Blognena | : 25

V\D 2016doddif %&@n B%Bi%grggn@é&;ts @ﬁg 9 aﬂ}y;{e ly 'llpé)praggmeﬁibﬂhwo%ﬁw a‘ﬁé"L}JO

clgpt able salt or solvate thereof, wherein. Ab is an anti body whi ch bi nds
EP ISRy A OB R8y (Semgphogip); 5Bn CpaR accession e ABMOY SN e t unor - associ at ed
antl gens or @BISCADIFRHOSOCERSR CO300808 bRik REKEN ¢TI 1709650CE) RIKEN(CDNABVPRI B

(bone MBpHRBGES &gl@n@w&g&sgog&cgﬁﬁg% ype | B, Genbank accession no.

NM 001203) ; éj SLC/7AS nbank accessi on no. NM 003486) (3)
STEAPI (si X @}Eﬁ%ﬁéﬁ‘a %iﬁéypéﬁirf‘}"r%tP‘i Genbapk pcgfsinn BF ASEH43 e, Genbank ‘accessi on

no. NM_0124490);MSG74) ROFT2Phypbikelih proteldELEN3 1GGHabIK aessies . NM_0107635)F361486) ;

5 F ( MPE hel
Goroank scoaull ot UG SRRIROLY JENAP ERROE] Satt Sk HoBRRY ) Caano,
sol ut e BRFRPhens lapffigfe ucer @%iaﬁwfﬁﬁﬁémﬁfaéﬁmmhﬁéweﬁhekﬂl ant{g?"pé pfoftate 2, six
sodi umeependein pr@fae pkat, Gedbhikiasdesioh @s. ABlIx5158gnbank accessi on no.

NM 00642 4) Z)Efp%ﬂ@ll?ﬁﬂi Eié]&&&& 7'8(1’1\/1&' %4% n%l\@xilt ége%%)? Rot SF ;tBﬁ ch(a?nl\e/PG’

Semaphorin omal h, sev repe ype 1 and
type 1-¥biRmlyMirp g ferbaaccasion s NMIA 636id short 15 cytopl asm ¢ domai n,

( sesaphor i n)1HBRrIGeONLAITR 1IACRES TRWTA)ODCHBRASE G omaldBlive SR Mcfr, Genbank
(2700050C12Ri K, qu ]%7[6&3512 RIKEN cDNA 2700050C12, RIKEN cDNA

2700050 ene acce%¥di on no. AY358628) ; (9) ETBR (Endot helin type
B receptor, (@ﬁ'@éh(@R@é@@gﬁqn@m rmptor,&){@'}lgbggﬁdmpstein Barr virus receptor) or Hs.73792

Genbank accession no. M26004);
(15) CD79b (CD79B, CD79f, IGb (immunoglobulin-associated beta), B29, Genbank accession no.
30 NM_000626);
(16) FcRH2 (IFGP4, IRTA4, SPAP1A (SH2 domain containing phosphatase anchor protein 1a),
SPAPI1B, SPAP1C, Genbank accession no. NM_030764);
(17) HER2 (Genbank accession no. M11730);
(18) NCA (Genbank accession no. M18728);
35 (19) MDP (Genbank accession no. BC017023);
(20) IL20R ¢ (Genbank accession no. AF184971);
(21) Brevican (Genbank accession no. AF229053);
‘(22) EphB2R (Genbank accession no. NM_004442);
(23) ASLG659 (Genbank accession no. AX092328);
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(10) MsGr83 (RNF124, hypothetical protein FLJ20315, Genbank accessi on no.
NM 017763); 20 (11) STEAP2 (HGNC 8639, |PCA-1, PCANAPl, STAMPI, STEAP2,
STMP, prostate cancer associated gene 1, prostate cancer associ ated
protein 1, six transnmenbrane epithelial antigen of prostate 2, six
transnmenbrane prostate protein, Genbank accession no. AF455138); (12) TrpM4
(BR22450, FLJ20041, TRPMA, TRPMAB, transient receptor potential cation
channel, subfamly M nenber 4, Genbank accession no. NM 017636); 25 (13)
CRI PTO (CR, CR1, CRGF, CRIPTO, TDGFI, teratocarcinona- deri ved grow h
factor, Genbank accession no. NP_003203 or NM 003212);' (14) CD21 (CR2

( Conpl enent  r ec EHHESEA Spnbgik seestyr g B8 *BPist ei n Barr virus receptor) or

Hs. 73792  Genbaxw) GEDoeGsiagreargion WR6UOUS%: (15) CD79b (CD79B, CD790, |Gb

(i mmunogl obul i n¢aaseeRat @O-.BiehiR)fcoB2BporGepeankor aG88IBI4ENTTHY. 30

NM_000626) ; (16), Gz cg];rg%z}cmlgmﬁm &Pﬁd?’mé\l)( SH2 domai n cont ai ni ng
phosphat se ancho ot e'%é‘??}% mmuno ohuhn mocl?ﬂéf?\ﬁ ?gg Q&giﬁ %q@gl on no.

NM 030764) (17) SECes Genbank
accessi o n R valeNIy STREE) ¥ W“h lgxa (CPGYE) W‘W@éﬂlﬂﬁﬁ?{‘ thg Sl TR M “ﬁiﬁ‘i‘ 23): (20)
| L20Ra ( Genbapk inadeds Brdidifferentiatid- COUDY deyession F@ P _OWF VL can ( Genbank accessi on
no. AF229053); do¥icrEphRRyhfEeRaRK: 30 CessinoRpiRleceiNMaD BAdidR) by the 23)
ASLGE59 ( Ge nig %ﬁf;esmc%s A8m M@%&%&D&na 12804 2fehse REBArdGembankcas cessi on

A32 no(26) BAFF-R (B
(r:]gl I | vﬁ‘flf’“ﬂ F%\V%}?pgfm? ecfaégty opromaB’ﬁiégr gng%&e:@&’ GE@X‘%@&,@&NS E143)177 1); 527)

CD22 (B—cel NP PEEBRE or CD22-B isoform NP- 001762 1); 428) CD79a $CD79A
CD79a, i munogl aRui AP sTsanied M pha Ll malecge GeAnieon fra &indsipe 45t BY BEH™t hat
coval ently ina{ @tB6HYymhdefes|@robebaes(GDEOB) 0vantyf or s a conpl ex on the
surface with I g M pmk Ml.,,g@m};t&aﬂﬁﬁ&dﬁ%cd i@ cSahn@Iadn idn ERAOLGRE b) ExnBelgiel |

differe o} Q0 - NQ e ( cdneBe RS (Burkitt's
|ynphon35re%"éf°f“ i RNy ARG S8R A, b ﬁ{ﬂggﬁ%}%@ &nzae% CHERS(Bu it

CXCL13 cherrWi”Wé“mmF’LPﬁ&‘t“FaB‘Eg“i“ﬁrIPStaglptl"n rati on an 7@1 def ense,
plays a role in (M?/CWZ|(1h‘fe&é'{f‘1“'d'r‘1“‘°“f('}‘g%{’ﬁt’}¥ P §baﬂ‘é‘v°§sls‘6"p Rl

| ynphorma, nyel ones) Lerdyinpudee itigen CGRABEKe: BreBgipEiin Righe 1°“NP f'dmvmf%“ib (30)
HLA- DOB ( Be';caau;,s kehink B-cel et M afd agcp®sid, Joss Gne s @sopibig whhprg@h)ilseeSh&thltbllinds
pepti de g Q&%@J}L@m ﬁﬂ%m&gito@%abmk kR ae yib @sss7s@enbank accessi on No.
NP_002111 .1 % %cep LRSE Jp%&tﬁpmggxme higRpegat shwineR channel

5, an ion channe extrace ¥ed in
synaptic tr & Cs@ipbﬁ‘h 0 P BN B vcaf? ?nmytw@r&{%gﬁweﬁ%ut e to the

pat hophysi olkaggsjond¥- I‘TPdfi‘%‘ﬁQa]t) hi ¢ det rusor inst abl lity, Genbank accessi on No.
NP_002552. 2); (35) IRTAZ (Imumunoglobulin superfamily receptor translocation associated 2, a putative

25 immunoreceptor with possible roles in B cell development and fymphomagenesis; deregulation of the gene by
rapslocation occurs in some B cell malignancies, Genbank accession No. NP_112574.1) and
{36) TENB2 (putative transmembrane proteoglycan, related to the BGF/heregulin family of growih
factors and follistatin, Genbank accession No. AF179274;
provided that the antibody is not TA.L.
30 In compounds of Formula 1 useful in the invention Ab is a human or humanized antibody which
binds to HER2.
L is a non-disulfide linker selected from the structures:

27



(32) CDr2 (B-cell differentiation antigen CD72, Lyb-2, Genbank accession
No. NP_001773. 1); (33) LY64 (Lynphocyte antigen 64 (RPICB), type |
menbrane protein of the |eucine rich repeat (LRR) famly, regul ates B-cel
activation and apoptosis, loss of function is associated with increased

di sease activity in 20 patients with system c |upus erythematosis, Genbank
accessi on No. NP005573. 1); (34) PCRH (Fc receptor-like protein 1, a

put ative receptor for the inmunogl obutin Pc domain that contains C2 typo
lg-1i ke and 1TAM donai ns, nmay have a role in B-1ynphocyte differentiation,
Genbank accession No. NP_443170.1); (35) IRTA2 (Irmmunogl obulin
supcrfam |y receptqr translocation associated 2, a putative 25

i mmunor eceptor wi t/h possible roles in B cel iy devel opnent and

| ynphomagenesi s; regul atign of ghe géne by tw&ranslocation occurs in sone
B cel |l nalignanici esy—-Genlgans accessiGiONY.—NPIe 12571.1); and (36)' TBNB2
(putative tran rane prot’eoglycan, related to the BG-/ heregulin famly
of growth famlor and follistatin, Genbank accession No. AF179274;

provi ded that the @ntibody is not TA. 1. 30 In conpounds of Fornula | useful
in the invention is a human gr hunmani zed anti body which binds to HER2.
1, is a non-disulf§yde linker selgcted fromthe sQructures: 27 0 Q 0 O -

C Y-C~t,, NX8&8-CH OO0O0OQO - CH2CRR--N Jl sCH2C O O where the
wavy |ines inditatent-hr-cpnaheniN att achment fApsand D; X is: -CH2-0-
(CH2),- - (CHp n- O-0-1 R 2)n or -(CH2)n- C -N(CH2)n-" 5
Yi s: %m,
O
where the wavy lines indicate the cavalent attachments to Ab and D;
P S TH
-0Hg4<i:>}~ﬁ —(CHa)n — (CHoCH0) ™ ,
B CH— X
—CHa C-—-E (CHg)a— \ / ,

0

— (O n
—6 ore o ~—{(CHa)—C—N—(CHe)
\ / , ! ;
R = R
_mm&““4<;i:i?j/’or *“*&-"%Ckbhf‘ |

R is independently H or Cy~Cg atkyl; and nis 3 to 12;

D is a maytansinoid drug moiety selecled from the structure:
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-N or B. is independently Hor C-C6 alkyl; and nis i to 12; Dis a

mayt ansi noid drug noiety selected fromthe structure: 28 H3C (CR2)m'S-~
ONHIC OO CL NO CH30 O CH30HO H where the wavy line indicates the
covalent attachnment to L; R is independently Hor Cl1-C6 alkyl; and to
isl,2,or3. 5 The drug to antibody ratio or drug loading is represented by p
for Formula | conmpounds. The drug l|oading value pis 1 to 8 Formula l
conmpounds include all mxtures of variously |oaded and attached anti body-
drug conjugates where 1, 2, 3, 4, 5, 6, 7, and 8 drug noieties are
covalently attached to the antibody. In another enbodi nenf described, Ab is
an anti body which binds to one or nore tHﬂbr-asstg@féﬁ—agtlgens or

cell -surface receptors selected from (4)-(
Er bB receptor, including HER2. 10 ABTI
Formula | includes withinits scope an
reactively associ ates or cohb exeg’
receptive noiety associ at &l
anti body can be any proteik
conpl exes with, orCHgaets
t herapeutically or other pi ol ogi cal ly
antibody unit acts to delivel the naytansir
particular target cell popul atj on
Such anti bodi es include, but ar¥g No, Parge nol ecul ar wei ght
proteins such as, full-length anti bodi d ]ntibody fragnments. Anti bodies
conprising the antibody-drug conjugates of the invention preferably retain
the antigen bi wdiengwvoahabiibaet §ie ofaletthetimemati ve, wild type counterparts.
Thus, anti bodi egjsQbe dliga,ixtyeNEi A Aie capable of 20 binding, preferably
speC|f|caIIy to, t| ens. Suc antigens include, for exanple,

t uror - associ at el *arft ¥ dens g%% cell surface receptor proteins and ot her
cell surface nnﬂﬁewvégmm@@wwo pding s rpeyTidY BRYFOrEEf eymgounds oftp drg

prol i f er at iofiervdgulistiot Forfdetcorpsundyipludaall nixarenss swigisia toeddd an Htheh{dfapibode., g. |

known or suspesgiees ke COr4; 5, bt 8d 8 duigRoidcoaadotalpnily @acted 6 Gelaitd@v el opment or

di fferentiati ony, ahhaRROkinReescrbYd, RKis RESIiboBOIHRE Y@ So b1 Ao @fhol-BsobiQbdlantEdis bie

reg ul ation ’cel{gﬁ)rlt‘agcc‘f&L %ﬁ sélactgé)flo}{lqg (16{1218()/ 6‘%%% pogt%ntgﬁf EEDB%Q) oleg(ﬁ\hg IHE associ at ed

with (for e.g., Wn or suspecte contri fUncti 6na 'y to)
angloge&psu&ngg%qtunnr-aSSOC|ated antigen may be a cluster dlfferentlatlon

fact or §7 en_.to which an anti bad
i nvent i OI’I I S Capaﬁlnboﬁy mt{e)ﬁibl)l Pormu! tIng w1thm its 8GO, ;écanyuf-uto an antle(P%} Lywn sor ne Of t he

above- nment i"GHEW TEFEHIFIBE e W‘él“’é‘?Pﬁ" fofiesn Eft"ﬁ‘éf"’“"é’h”ﬁ g @5"“'?5?" “’ét%ﬁ g“tat egory
conpri se ottigrcel yyplldeupesfiairtcinge s protbiaer pletripdikeanolipulpttiintpings to egwlaest wihi sti c
(Wi t h r espetiact gittaheicq Ataicgi@bpufon kanghen BSliejapen®@Bly or otherwise biologically modified, In

15 one aspect, the antibody unif acts fo deliver the maytansinoid drug moiety to the particular target cell population

nd (18)-(36), i.e. not to an
S They anti body unit (Ab-) of
it of an antibody that binds or
receptor, antigen or other
arget-cell population. An
ecul e that binds to,
{ cell population sought to be
hfied. In 15 one aspect, the
rug noiety to the

anti body unit reacts.

with which the antibody unit rcacts. Such antibodies include, but are not Hmited to, large molecular weight
proteins such as, full-length antibodies and antibody fragments.
Antibodies comprising the antibody-drug conjugates of the invention preferably retain the antigen
binding capability of their native, wild type counterparts, Thus, antibodies of the invention are capable of
20 vinding, preferably specifically, (o antigens. Such antigens include, for example, tumor-associated antigens
(TAA), cell sucface receptor proteins and other ceil surface molecules, cell survival regulatory factors, cell
proliferation regulatory factors, molecules associated with (for e.g., known or suspected to contribute
functionally to) tissue development or differentiation, lvmphokines, cytokines, molecules invelved in cell cycle
regulation, molecules involved in vasculogenesis and molecules associated with (for ¢.g., known or suspected to
25 contribute functionally to) angiogenesis. The tumor-associated antigen may be a cluster differentiation factor
(ie.,a CD protein). An antigen to which an antibody of the invention is capable of binding may be a member of
a subset of one of the above-mentioned categories, wherein the other subset(s) of said category comprise other

molecules/antigens that have a distinet characteristic (with yespect to the antigen of interest).
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I n one enbodi nent described, the anti body of the antibody-drug conjugates
(ADC) specifically binds to a receptor encoded by an ErbB gene. The

anti body may bind specifically to an ErbB receptor selected from EGFR, HER3
and I-1ER4. In the invention, the ADC nay specifically bind to HER2
receptor. The ADC may specifically bind to the extracellul ar domai n ( ECD)
of the HER2 receptor and inhibit the growh of tunmor cells which
overexpress HE122 receptor. The antibody of the 5 ADC may be a nonocl onal

ant i body, e. g. I@onu@“ﬁﬂoﬁlﬁeu@%@d%%hﬂb%t& tpeoagtymdyadn%Q nj :yt 5 A@Egegﬁ%ﬁgﬁg

h d d {
hﬂ%héﬁ 3 i‘b b’éamé%m 5B Q‘R%TB?? 1’at""“’h °“ﬁu|\/Ab4D5 8

(trastuzundl Fﬁé‘“ﬁ Htei“b d’ﬂ‘?e ’f‘r‘ﬁ?""b é‘e ARC amx PrsHiag)y bing fa@’ﬁ’é?}"ﬂ“ep“é "@he ARCFab
fragment. Am wbtrﬁ#n B $inil v theormaglhder foraintEdDO dykedr ug conj ugat es (ADC) and whi ch
may be usefusks keddpira@ ifhibRad AR of Qfior celiDwifi BERKprebsMERERprorDTH: adbRy s1@t |1 mi t ed

E 9 AA;int ggg%b%%aéa@;ngggommb 7k a@nqrgnﬁ isnsggs&mxuﬁod@qg“&aumam@séane.agg ant i gens

prepared f PR ‘Ki‘ ﬁ‘@ﬁ%ﬂe” SioK gﬁ‘?‘?bﬁ%sd @“&Abﬂﬁg%h EBE ‘E}“‘%’ﬁ 'nf or mat i on

whi ch are Wé4b4RHd *‘ibr‘Pf‘tﬁhlé*MéP"tW T privpiBirhirasup el Ye eery &Y P iy cel | ul ar

t arget s f ofagmnceraldi agmosi s and t herapy, researchers have sought to

identify transnemibiane rebuQtdbed e ol AD@ &8 agitat@ 6k upod iy pephineles t hat are

zgﬁg; @Rl lh.L%BELI86d n&nnmg dalugdte@@mpc@u e @&ptmaﬁumaswm&w @fgor ypel( IS% S;)f
Suc EF.‘JEA) @ sh tumonBssoc:S% arc:i1gens &Ire knowrz m []C’f art, andecan epreﬁnnéad for usﬁ m r% &erginf anoboaes

O ten, 15 Iy expressed on
the surfac é"*”@f‘“"’?‘ﬁ’éa“ﬂ &WE‘@P"“&’&’F*’I 2 Vi k“ﬁ?ﬂ‘rfb%i’r d I“ta‘(‘}"“ﬁ‘ﬁw f"FFé"""s‘i‘ij"f“éf(?ﬂ R t he nom

cancer ous dasdets for carpradiaprdsisgnd defaprateseqstierpifevesorein otidspifir g gerebrapey eeprvge fupnors ur f ace
antigen polaypept ptfepuideaast g speificallyl cgieste@on ttel@fa bl ohd dr yort prigpegpels) Gadey t ar get
cancer el le8i of @hpst@Sich bie binRR ndth@ndARinkdrRO¥rDaSRE sd-h@h@Ri:Ried B¥aIRLES of TAA

include, b lﬁlte wide gbnﬂﬁ&tly L;Jpljg;lqg'd%:gmésgrfﬂcc-gytquancé%élgg %ng tmtﬂ'leg% of(ll;le)non( 36) l'isted
bel ow. 20 For co ens, all of

which are lgsﬁlcems ccl s. ?1}(1: 1de nchtal?ion cfréucﬁsum%r as docgateii cel[ surt!nce gm%en <1t]y653§£s has 1vergnse to’

al ternativé® ‘?ilﬁ%'g Si""‘ﬁ%ﬂ%&ﬁk‘c‘ﬁt"é“é’%ﬁr "rﬁ“"i‘i‘ffﬁﬁé?“?’%?i‘ﬂﬂ“‘b‘f‘?“ﬁﬁ? ref er ence( s),

fol | owi ng nucl ePempigef @Aarmﬂdemumeeptmmseé@u@m@3$06émﬁnﬁae@a%){36ﬂisted@ﬂ% ntions of
t he NatdOonab: cgsatear, iff@naili rotienhned @aas] aN boRBLG Jatwn i INGIL3d lipted thlae @i ¢ aci d
and pr ot ei MBRIMBRCASERM NS DAREL Ressto@nukbdk dodhimlrPRereRE(®), (RMRId @b 1 n public
dat abases aaal&.bpraan &ﬁ,@,@amﬁc;[ Ui @5 QG AR @a&afammmggﬁkmmny

anti bodi es

aci
possessi ng (g&% T SASY ac‘%mg’fwmﬁf@fd“e%@omsgg@“g t@Wa&) @yt g5Y%'se 'Fme ¥ %ubllms‘mmds ntity
rel ative td*hf&eniegy fEmEEYiyaness ‘i“é"éFd P’fﬁ“'ﬁbﬁf@‘” tf’f"”t’dééi‘I ﬁ’”@’f’éﬁ“‘é%@%ﬁ vl whi ¢ h
exhi bi t23s ulswtisyfetnpsgbshegsing i assaoreT0Bi 9P F§Feat. optEperdieddsntigyrelatipdithact eri sti cs as
a TAA havi ngudces@guin B fiedielercd, of Midcheibibe chbsagdally ienaediclofalprexemml e, a TAA
havi ng a vahddtsics SRTHERERg gafﬂ@sea&uwm inSci@ddbiBentdd. ol dishpRREGIATAVGEL Jafant O AN
antib Ody t Q@ﬁleu% gg}g&l g%ﬂ@!ﬂotz:’n&s@é txéﬁll%tggx aﬂ%rd-g% b%sts EJ&% to &QFAA%EP ledl ng

Sequence l I St & S d%(}%)ﬁo U%E}e!' x‘leren(‘cs eclﬁcaﬁ)érccxtedq]grgn S(PeCI f I Cal l y

e
reci ted her’ %“esﬁméifnés%mg ‘r?er}g%sf’%‘l’cmeﬁc Voreferen
TUMOR- @smmemcﬂw*@Ngﬁc"f) (36): (1) BMPRI B (bone norphogenetic protein
receptor'-type I B, Genbank accessi on no. NM 001203) ten Dijke,P., el at
Sci ence 26 RRSFOCGHEDYOUIENS GIFS: Oncogene 14 (11): 1377- 1382 (1997)):
WO2004063362 BMER i (onQharh D26 0B 64 266 br-(EllR CrmbdR)ccessySROTYIBAYD0- Al ( Page 38~
39); 35 WORA@3dH2 235cibdcd 28k (53Ap1-Bag @42 06)een-\WR DOB0554 48o7Page 91- 92) ;
%8839912%&25%%%2%:1%“2 W@ﬁ@o@?ﬁ(&@r@}z &%Q@@Qﬂ@t‘l&%ﬁs@ I%:am 6)183)
WO20025 9433?%&11‘%%%5‘“1& g"%‘%‘?ﬁ%@ é? {392%&@ RS,
Page 528-530); WO2003026421 (Claim 6); WO2003024 92( aim 2; Fig 112) (200298358

(Claim 1; Page 183); WO200254940 (Page 100-101); W(G200259377(Page 349-350);

WO200230268 (Claim 27; Page 376); WO200148204 (Example; Fig 4)

NP_001194 bone morphogenetic protein receptor, type IB /pid=NP_001184.1 -

40  Crossreferences: MIM:603248; NP_001194.1; AY065994
30




W)200230268 (C ai m27; Page 376); WO200148204 (Exanple; Fig 4) NP_001194
bone nor phogenetic protein receptor, type 1B /pid=NP 001194. 1- 40

Cr oss-r efwoanesen79sl M 603248; W01 194.1; AY065994 30 WBC2OB6605DLTH36

PCT/ US2016/ 01 8829 (2) E16 (LAT1, SLC7A5, Cenbank accession no. NM 003486)
Bi ochem Bi ophys. Res. Commun. 255 (2), 283-288 (1999), Nature 395
(6699):288-291 (1998), Gaugitsch, H W, et al (1992) J. Biol. Chem 267
(16): 1JIZBEH6H1AQIZ3$LC7M,ZM%148:%8MIEM0@482)) W2004032842 5 (Exanple 1V);

WD20030¢ 64, Q&B(l&ﬁu@sg M@%Q%?;Q 5%9%%‘216%‘%38%9}151@%%%’%@%% Al e 2);

W200299074 (Claim 1 e} es 222,
393); VPos @@%é%‘@fﬁwﬁﬂﬂﬂ = 1%@2)‘7"0%%8?2%@%@11@ WPA048288a g e
93- 95) ; (EM@QQ@)’LWBOXO@@ (Ol 1579620088 6473 Qiaim 14200827294 Fxalnbte 9); 3)

W 2003 5 01 0

102003045 @LIl 5L 35 0P R d 000N O D38 (S RO0RENONRAE
syste n)(ClaWEW@B#gC 893):p¥Y @ZW“MS‘@?IW ?é Pagd-#5rR5); SEPR0H 4228 Psig-5¢ Téafgei@rié@s

M M 60&1&3032&&1%%7@6200%3&9&3 12; 4063 48620b5d18)5985 UsABbs0f Sk 24;

trans &ga |thel |fa1 ap& en o rostate, Genbank accession no.

NM 012 ? gy %‘?m"%‘%’ CUSBHPYEH01), Hubert, R S., et al
(191@9) W@l@adeS/pﬁemOOﬁa?» Hgn@ sgpien96 (25): 14523- 15 14528) W2004065577

(Ol ai M @ MH2RQHARTRAsS, FChodds 5 NP 3942 Fdi 0BuaeR! e 11); WD2004016225
(Claim2); W2003042661 (Caim12); US2003157089 (Exanple 5); US2003185830

(Exampl e 5); US2003064397 (Fig 2); W?200289747 (Exanple 5; Page 618-619);
W20030229%BP{ EikampmemBpnefepithelaBifigen Bk mogtitee GEBankRegeiol 8 NMERsdphe 2; Fi g

2A NR t f 20
2. AL L5 e e 0 A R 0,

6, GAANROAERIL (Gim ey W%ﬁ%@i@é%@gﬂ? B 5P427¢daatrle Y @@W(ﬁ?@ 1- 27375
(2001) )(ClaitD 0@ 00eB6E861((Claii 12); 12003 1402002A2813 6); (ShaR 18580 (FHagpld B)) ;

WD2002

US200300 L a0 P bk Sy o R9E8y GARRARE kb AP R A BB Mgl P 134,

Cr oss- riépeplest Bae 135 E@E@@@4@32A)AAK74120 3; AF361486_1 (5) MPF (MPF, NBLN,
SMR, negaba%ypﬁy&ﬁxsxﬁ&ﬁlﬁmb;aihetliagmﬂigaﬂbﬁnaprdm&ot hel i n, Genbank accessi on no.

pr ot etk MOy ReoBl o Bae %7136 (1090, Proc. Natl

Acad. Sci. U.S.A 93 (1):136-140 (1996), J. Biol. Chem 270
(37): 21(9)&#7@&@2025(104&@56 )Senbamzéé@%lg&zlﬁ%6(4@)ai m 14); (W02002102235 (Cd ai m

13; Pa ( 200271928 (Page
320- 300, PoUbIA 0813 Crabe machn MM CRG Ao brslba 15!

NP_ 0058WQ2®283RM (G@BIBQ?SPHEG 1B61206 YSNBHRBI40 (Hxlﬂmle BiB USRIBPI1630 (SI@@B@AZ solute
carasi erwbmd@glﬁéla@@% mophggphate), nenber 2, type Il sodi umdependent

PhoSPaLS, ! 8RR0B korlhr SRRAARL A6SG38.n no- NL006424)

(5) MPF (MPF, MSLN, SMR, megakaryocyte potentiating factor, mesothelin, Genbank accession no.
NM_005823)

30  Yamaguchi, N., et al Biol. Chem. 269 (2), 805-808 (1994), Proc. Natl. Acad. Sci. U.S.A. 96 (20):11531-11536
(1999), Proc. Natl. Acad. Sci. U.S.A. 93 (1):136-140 (1996), J. Biol. Chem. 270 (37):21984-21990 (1995));
W02003101283 (Claim 14); (W02002102235 (Claim 13; Page 287-288); W02002101075 (Claim 4; Page
308-309); W0200271928 (Page 320-321); W09410312 (Page 52-57);

Cross-references: MIM:601051; NP_005814.2; NM_005823_1

35
(6) Napi3b (NAPI-3B, NPTIIb, SLC34A2, solute carrier family 34 (sodium phosphate), member 2, type II
sodium-dependent phosphate transporter 3b,Genbank accession no. NM_006424)

J. Biol. Chem. 277 (22):19665-19672 (2002), Genomics 62 (2):281-284 (1999), Feild, J.A,, et al (1999)
Biochem. Biophys. Res. Commun. 258 (3):578-582); W02004022778 (Claim 2); EP1394274 (Example 11);
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1. Biol. Chem 277 (22):19665-19672 (2002), Genomi cs 62 (2):281-284 (1999),
Feild, J.A, et al (1999) Biochem Biophys. Res. Comrun. 258 (3):578-582);
W20040227v0&0¢sal129sm 2) ; EP1394274 (Exanple 11); 31 WO POTA/S200Z086329

PCT/ US2016/ 01 8829 W2002102235 (C aim 13; Page 326); EP875569 (C aim 1,

Page 17-19): 1571 m 20:; Pag W2004032842 (Exanple |V);
vwgoon\é’%ga/"?tog%? 535 ’ﬁé“gg%%g"’féﬁ?)@la@rlo%e 9 ERBLST Ly (ffeigeERHeps
NP_0064328); WO2MMD DO SARBAnbleB VY, WOBeITal 73 kCI{ LA PO T29-140)AAL1445, Mn 42015,
SEMASB, c&%%n&em%&&m}%%okh)@g NN SJSBgqmai n, - seven t hrombospondi n

repeats (type 1 and type 1-T transrrenbrane domain (TM and short
cytoplasm c domain, (semaphorin) SB, Genbank accessi on no. AB040878)
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1) ; W2003025148 (O ai m20); Cross-references: G :37182378; AAQBBI91. 1;
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5, 1 9 91;
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Chem ;o 2(%%(72%148 endler B., et al J. Cardiovasc. 25 Pharnacol .
20, L) i B2 j(&g%ﬁowa t at Cene 228, 43-49, 1999: Strausberg R L.

et al #Ffa%-fef?{aﬁs GIA%&%&?”S AAQBSIOL. 5 AX358588_116899- 16903, 2002; Bourgeois C. .
et al . din. Endocrinol. Metab. 82, 3116-3123, 1997; G<am)to Y., et at

1 1997; Verh.ei' t at Am J. Med. Genet.
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hy 36t hel9p@E almiep. ot € HomPIJ20BE5S3, 3G AIING; Hotsesrs MON., aeLNdNM_eﬁ):lM’aaf) 347, 1996
Svensson P.J., et al Hum. Genet. 103, 145-148, 1998; Fuchs S., et al Mol. Med. 7, 115-124, 2001; Pingault V.,
et al (2002) Hum. Genet. 111, 198-206; W02004045516 (Claim 1); W02004048938 (Example 2);
W02004040000 (Claim 151); WO2003087768 (Claim 1); W02003016475 (Claim 1); WO2003016475 (Claim
1); W0200261087 (Fig 1); W02003016494 (Fig 6); W02003025138 (Claim 12; Page 144); W0200198351

35  (Claim 1; Page 124-125); EP522868 (Claim 8; Fig 2); W0200177172 (Claim 1; Page 297-299);

US2003109676; US6518404 (Fig 3); US5773223 (Claim 1a; Col 31-34); WO2004001004;

(10) MSG783 (RNF124, hypothetical protein FLJ20315, Genbank accession no. NM_017763);
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32 WD 2016/ 117986 PCT/US2016/01 8829 W0O2003104275 (Claim 1); WR004046342
(Exanple 2); WXR2003042661 (C aim 12); WX003083074 (d aim 14; Page 61);
V\D200301&6mzm(5@|1msm 1); W2003024392 (G aim2; Fig 93); Podasodwsn6sds
(Exanple 6); Cross-references: Locusl D:54894; NP_060233.2; NM_ 017763 1 5
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pr ot ei Ne); Genbank accession no. AF455138) Lab. Invest. 82 (11):1573-1582
(2002)) W02003087306; US2003064397 (Claiml; Fig 1); WOR200272596 10 _
(O ai m g ToegEesshocaHb:s4 W@&@%@&NWHV%E Fi g 4B); WD2003104270 (O aim
11) ;5 W2003104270 (C ai m 16); U82004005598 (Caim22); W?2003042661 (d aim
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[ ad. Sci A. 98
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(Claim é r?&ngﬁ ”‘éagg"o 8 (Jam ! 1\%1%0606936 NP_060106. 2;

NM 0176@68816%@@95 @3@2955@8( GRN04URL1; ABREGE38_CRI PTO, TDGF1,

terat ocarEi nonma- derived grow h factor Genbank ac;:essi on 980 (TSB(Q);)SZRS 05
NM_Q032 codicola, A al EMBO J. 8 (7):1987-1991 m J.
> ot RARyERES

A5G EEI2R0M, RRi’%ﬁI}PM“BuS?’e‘e‘E FE9PIPT ROIER! 41tien ghpnne\pPHOTD8304 1
(ExarrpIM,nie)rr;bel\Ama{ba&Cﬂdﬁ&ﬁn(xﬂ\IM m7629); WO200288170 (O aim 2: Page 52-53):
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(Fi g 2)Chemy2g8 S3y308L3-208aE003 N {20033 4330 B (ClapA o 9200940614 Wl@@@m@ 190-103D ( 14)

CD21 ( CRR20Cu3RY (€rimnnt; Figa@ W00 12651 (TaRR2) G3U6EP®ESINiBaY:Padsisblys ecept or)

7 Fujisaku et at (1989) 1. Biol.
e 2[6%28@342 RIS D BB [um VETRAAD Exp. Med. 167, 1047- 1066,
1988; A%%SéefmnceSeMﬂ\ééO G NP_ORRI0P.2; ME AU 7636 . U, SA 84, 9194-9198, 1987;
Bare[ M, et at Mot. 35 Immunol. 35, 1025-1031, 1998; Wis J.J., et al

0 i b g A i 7 R
( Exanpl - @6—0039@32@9@@8@84@ (Claim9); W2004045520 ( Exarrpl e 4); W9102536
(Fi2g 9.GccB4ia, A., WAPEMBO Z2RFBT o€ G0l Tbéb),:Am. J. Hum. Genet. 49 (3):555-565 (1991));
US2003224411 (Claim 1); W02003083041 (Example 1); W02003034984 (Claim 12); W0200288170 (Claim
2; Page 52-53); W02003024392 (Claim 2; Fig 58); W0200216413 (Claim 1; Page 94-95, 105);
W0200222808 (Claim 2; Fig 1); US5854399 (Example 2; Col 17-18); US5792616 (Fig 2);
Cross-references: MIM:187395; NP_003203.1; NM_003212_1
30
(14) CD21 (CR2 (Complement receptor 2) or C3DR (C3d/Epstein Barr virus receptor) or Hs.73792
Genbank accession no. M26004)
Fujisaku et al (1989) I. Biol. Chem. 264 (4):2118-2125); Weis I.1., et al J. Exp. Med. 167, 1047-
1066, 1988; Moore M., et al Proc. Natl. Acad. Sci. U.S.A. 84, 9194-9198, 1987; Barel M., et al Mol.
35  Immunol. 35, 1025-1031, 1998; Weis J.I., et al Proc. Natl. Acad. Sci. U.S.A. 83, 5639-5643, 1986;
Sinha S.K., et al (1993) J. Immunol. 150, 5311-5320; W02004045520 (Example 4); US2004005538
(Example 1); WO2003062401 (Claim 9); WO2004045520 (Example 4); W09102536 (Fig 9.1-9.9);
W02004020595 (Claim 1);
Accession: P20023; Q13866; Q14212; EMBL.; M26004; AAA35786.1.
40
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11038674) Proc. Natl Acad. Sci. U S A (2003) 100 (7) 4126- 4131, Bl ood
(2002) 19(%%3% 68-3076. Muller et al (19 . Imunol . 22
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W200138490 (A aimb5; Fig 18D 1- 15 18D 2); W?2003097803 (Cl aim 12);
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US2003118592; W2003008537 (Claim 1); W?2003055439 25 (Claim?29; Fig |A-B);

W02003025228 (Claim37; Fig 5C); W200222636 (Exanple 13; Page 95- 107);
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WO 04 d 000 5869445
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117); W0200153463 (Claim 2; Page 41-46); W0200141787 (Page 15); W0200044899 (Claim 52;

Fig 7); W0200020579 (Claim 3; Fig 2); US5869445 (Claim 3; Col 31-38); W09630514 (Claim 2;

Page 56-61); EP1439393 (Claim 7); W02004043361 (Claim 7); W02004022709; W0200100244
30  (Bxample 3; Fig 4);

Accession: P04626; EMBL; M11767; AAA35808.1. EMBL; M11761; AAA35808.1.

(18) NCA (CEACAMSG, Genbank accession no. M18728);

Barnett T., et al Genomics 3, 59-66, 1988; Tawaragi Y., et al Biochem. Biophys. Res. Commun. 150, 89-96,
35  1988; Strausberg R.L., et al Proc. Natl. Acad. Sci. U.S.A. 99:16899-16903, 2002; W02004063709; EP1439393

(Claim 7); W02004044178 (Example 4); W02004031238; W02003042661 (Claim 12); W0200278524

(Example 2); W0200286443 (Claim 27; Page 427); W0200260317 (Claim 2);

Accession: P40199; Q14920; EMBL; M29541; AAA59915.1. EMBL; M18728;

40 (19) MDP (DPEP1, Genbank accession no. BC017023)
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MDP (DPEP1, GCenbank accession no. BC017023) 34 WD 2016/ 117986 PCT/ US2016/01
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6-8); S fer ences: MM 179780; AAH1.7023.1;
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Chem 277,47517- 47523 2002; Pletnev S., et al (2003) Bi ochem stry
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accessi 0 }gﬁiyﬁﬂﬁé‘%%% 61511?9/%‘ ““Blt 21 20psp{d0; 2’53’6394%7:?@’@2{11?16 1Dp00; d ark

H. F10 eUS2004086%20 (Rxaigs?); W@ZOOBQEBQZ%QM ZH08020080p A0 sdEMmE; Rt 63); et al Proc.

Natl. A . 2 (d 11
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Fi g 52); U82003119125 (daim1); WR003016475 (Caim1); WR00202634
g% @)2 (22) EdohBZR DRT, ERK, HekS, EPHT3, Tyros, Cenbank accession no.
4.443) BreYiosh (BCAN, BERB { Genbankpecesgppooghlf?a9®s3) 6) | 1057- 1061 (1991) Oncogene
10 (5): G&?Smaa(di&%sﬁ,, 138NA% 2008 lark E210, NG oS iRes. 24, 283D23# 5006,1998) , I nt.

(0 o o P36, HrGidsl R0 0 YR RS0, SR Il PR 0 21
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Uszoo31‘2’@2%0(6554%1@)2\y02®g22©@@(@@@1m3 (Fig 60); W02002102235 (Cl ai m 13;
Page 299); U52003091580 (Exanple 2); W200210187 (Claim6; Fig 10);

\W20019 0202624 (Claim13; Fig 1A 1B);
uszoozoégﬁféﬁ%@?ﬁ‘ﬁﬁf ‘iég‘b‘]épf)isﬁﬁ%% & ‘@ﬁ%@ﬁ%‘é’%@i"r NMEQUHAD e g; Page) 320- 321,
d ai m 3@han330PHee VIR 1082R)c 6 BERODATAALY 1 RegendBE5)B68905 (WORDAZOES 7

Exz97p| Reudosci o WO200036107
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st em celPhgedA%-i gr WQROeNS8A1S (TlaimGePdgask; accessi on no. AJ297436)
Cross-references: MIM:600997; NP_004433.2; NM_004442_1

30  (23) ASLG659 (B7h, Genbank accession no. AX092328)
1US20040101899 (Claim 2); W02003104399 (Claim 11); W02004000221 (Fig 3); US2003165504 (Claim 1);
US2003124140 (Example 2); US2003065143 (Fig 60); W02002102235 (Claim 13; Page 299); US2003091580
(Example 2); W0200210187 (Claim 6; Fig 10); W0200194641 (Claim 12; Fig 7b); W0200202624 (Claim 13;
Fig 1A-1B); US2002034749 (Claim 54; Page 45-46); W0200206317 (Example 2; Page 320-321, Claim 34;

35 Page 321-322); W0200271928 (Page 468-469); W0200202587 (Example 1; Fig 1); W0200140269 (Example
3; Pages 190-192); W0200036107 (Example 2; Page 205-207); W02004053079 (Claim 12); W02003004989
(Claim 1); WO0200271928 (Page 233-234, 452-453); WO 0116318;

(24) PSCA (Prostate stem cell antigen precursor, Genbank accession no. AJ297436)
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35 WD 2016/ 117986 PCT/US2016/01 8829 Reiter R E., et al Proc. Natl. Acad.
Sci. U S A 095, 1735-1740,1999; GQu Z., et al Oncogene 19, 1288-1296, 2000;
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EP1394274 (Exanple 11); 1J82004018553 (G aim17); W2003008537 (Claim1l);
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daim ; b 043653; EMBL;
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(daim %%2 éﬁggg?qe%}%nc a%gg‘%z%%%%@%&dﬁﬂ@m 1, AY260763_1 15 (26)
BAFF- RA(CBS%%‘%P436§%W$59d349&e“tﬁ&39¢(€deptor BLyS receptor 3, BR3, Genbank
accession No. AF116456); BAFF receptor /pid=NP_443177.1 - Hono sapi ens

Thonps Sci (5537), 2108-2111 (2001); W200405 8309;
m20048%18%’3%(Ge’\s@éﬁésélﬁ%ﬁ‘é%e?@%g le; Page 32-33): W02003014294 (Ol ai m 35;
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Cr NP 443177, 1, NM_052945 j; AF132600 (27) CD22
(B?EZI |‘%§’8§%§§? (%?% %%ég‘ggqﬂﬁ%ﬁ%ﬁ"‘d&w OpgR023013 (%‘?_lle& im0y F(LJ 2)2814
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NP_ 001 Wa0b@)5A005a308 88282 33)820@(3)@@128@19@%@@8@6@@20030}5@3 (@1 70;

w0330 é’?ﬁ%%ﬁﬁfé? @%%523‘8%2%@%20 L R e R O T

1531; NuEePer or al (1992) Eur. J. Biochem 22:1621-1625; Hashinoto et al

(1994) drevmenagesaiMvGe62d( Mp_ 412877 2%/1 oPpeyd: Aasmoe et al (1992) din. Exp.

| nonunol . 90(1):141-146; Yu et al (1992) J. Imunol. 148(2) 633- 637;
Sakaguchi et al ﬁ1988) EMBO J. 7(11):3457-3464; (29) CXCR5 (Burkitt's

| ympho @) £BE%(BtasH regeptonClo220 iseferimn Be 6. &vb-8. doefp SIGLECHHLI?A8 14 Eeibenkt ed by t he
CX25.13 accdfios Remkonewdy); f unctions in | ynphocyte mgration and hunoral

def ens gy Bl Y11 PES, dabh. Y3 2146™685hd30 0 Rraimm 1. Fig 1),

Cross-references: MIM:107266; NP_001762.1; NM_001771_1

(28) CD79a (CD79A, CD79q, immunoglobulin-associated alpha, a B cell-specific protein that covalently

30  interacts with Ig beta (CD79B) and forms a complex on the surface with Ig M molecules, transduces a signal
involved in B-cell differentiation) PROTEIN SEQUENCE Full mpggpgv...dvglekp (1..226; 226 aa), pl: 4.84,
MW: 25028 TM: 2 [P] Gene Chromosome: 19q13.2, Genbank accession No. NP_001774.10)
W02003088808, US20030228319; W02003062401 (claim 9); US2002150573 (claim 4, pages 13-14);
W09958658 (claim 13, Fig 16); W09207574 (Fig 1); US5644033; Ha et al (1992) I. Immunol. 148(5):1526-

35 1531; Mueller et al (1992) Eur. J. Biochem. 22:1621-1625; Hashimoto et al (1994) Immunogenetics 40(4):287-
295; Preud’homume et al (1992) Clin. Exp. Immunol. 90(1):141-146; Yu et al (1992) J. Immunol. 148(2) 633-
637; Sakaguchi et al (1988) EMBO J. 7(11):3457-3464;

(29) CXCRS5 (Burkitt's lymphoma receptor 1, a G protein-coupled receptor that is activated by the CXCL13

40  chemokine, functions in lymphocyte migration and humoral defense, plays a role in HIV-2 infection and
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36 WD 2016/ 117986 PCT/ US2016/ 01 8829 perhaps devel opnment of Al DS,

| ynphoma, nyel ona, and | eukem a) PROTEI N SEQUENCE Full mypltl...atslttf
(1..372; 8020ea)1798pl : 8.54 MN 41959 TM 7 [P] Gene Chr ecoase®s/okssig23. 3,
Genbank accession No. NP_001707.1) W»X2004040000; W02004015426;
U3200310529 ampl ;. US6555339 (Exanple 2): WXPY00261087 5 (Fig 1);
W200157% %ﬁ%f‘%%%“%%@?l%&&&i%@ﬂygm@ﬁi%@%@ P%‘8%5’6‘8%5E@élﬁi@}*?,'f“ﬂ/wzoooz2129

( Exanpl enypitl...atgt @ 372:5322 45 1: 3Bk M1 44932, TNMAIJERGAE GhrdhGpine: WP 286Gk cl ai m 1,
page 38)cesiMANPId170E 2Pl € 2, col 49- 52); W9428931 (pages 56-58);

W)92174§7 40? aim 7. Fi 81555%6 Dobner et al (1%?}512?) Bur. J. I mmunol. 22:2795-
2799: BRPAIYE 00 WP200{Biga306: BP79aHEIR? Frampy?): 8655738 (Exqnple30)W QORMY ( Bet a
subuni t (Figfl); MH20015a588 (Clhinno) gd d6e); (WIoa0asB@@es 1hm; Wd10d®: peptiases 1and

pr esent 1 ELN SEQL I
RS g 2T L e, it WIDAOAN b S Mg G0l agmple, col
Chr onmose” 0961582’%1. BazehBPAIKORE 8T &lapm?: Kig. 5): pbwost 21(1992) Eurdimeiuh@. 2827%+
(1985) BMBBaxdila effillbps5)A8atBen? 8409 73angson et al (1989) | mmunogenetics
29(6):411-413; Beck et al (1992) J. M. Biol. 228:433-441; Strausberg et
al (2002) Proc. Natl. Acad. Sci USA 99:16899-16903; 15 Servenius et al
(1997) (G0 HBAJPOB (Bstarsubupie of MEG dJasg ¥ @@lecube(iantigen)ahat bitBPetides andiyésentBheph to

255: 1- 1@04:Namsec j ; 59551 3 | ai
Loesuge, SRR 0 851450 (JORBSRRE (0 o

13, Fi 5).. MS6153408 ( 35- 38); col ~168- X

(col '19@91%1{8])&11 g%rﬂ%ff’lgé'g’t(’)ilgra’(“%%%cesflm% e(??«(%]tlil& 30(1): 66-68; Larhammar
et al Tonggsit ali(1988) BYIBO CHEHH 28260442 Bpnsioh bl (1989 LTfmundenétdd Jo(H2KE4 18 PRtck erer gi C
recept ofi (18X il @i -9 Bl B4l B EHANE] 2082) PR, LANAGHANNGA 28R 1Y

extracel |l ul.ar AZP may. . be involved in synaptic transm ssion_an

neul g cTBETE o 4 4PB D ek ey 22 B AORT it BerkEigt RS paoh Ginhy?a bl Bgricsret

i di opat®@9) Hety Argigens 5NS2:009;| W95 S6PRCIRM N, BEQHENGEsS 08 (Coraygag Uk597635¢ pdar St
1. . 42263475 , col 14836): ar N , 8..Chr. one: . 17pl 3. 3,
( 163.47%; t?s’abmz{Nﬁé( 1 {4593 6). My 3%7%21@3%%45# 6&%&%@2@%@{2{1{%0”‘? cat P

Genbank accéssi on No, NP 002552, 2
418( 1- 29325 BiphGhemdeNRoAB 5 2919\W 2003072035 (cl ai m 10); Touchman et al 25
(2000) Genome Res. 1.0:165-173; WO200222660 (clai m 20); WO2003093444 (claim

1) ;o0\ erofcGL A o\ 77 age, 82); 2). D12 -cel |
e enpiat] Caerdcit hRe e Aahd of RISt el el B iy
naeai t yPe nvplgdrin yygaptiq trangmigsion agdgurggenesisyyeficigiesgay quptyibulrp e pathdphybiofoy ofGene
(Ch :’ ono Si@imthicgﬁ&lﬁoﬁnstaﬁﬁfygﬁm [FIN GESSENIE INQSJ ;ngg%glOQépma(l Ipo; élggaa%/,\% 0@4 Qﬁ\gg 4 ? 06)
clalm ; a 5 - ; ages - ;
Von Hoeﬁ?r? Tél%fqg[?f) ‘?‘%‘%g@‘)%mﬂs.(“‘%f'ﬁ%gf‘?eﬁﬁaﬂ‘&fiﬁ??%gﬁ’g%,ﬁa r aug bgr g et al
(2002) Ipretd (19RAEEBS Ieia#l8(1Spil9%ISA WOW04E B9, We 0307233 §laith YBAT(uthmp biat y t e
antasgena@d) bl 101y €73| WRIDEBAR R WD208300 384 (BIE1HRObd0ETR7TRPEat

(LRR) famly | at es. B-cel |l activation and apoptosis, |oss of
funct i éﬁlalfnslxgysgzég?og%z(p\ﬁfﬁ)’i ncreased di sease activity in patients wth

system ¢ | upus erythematosis) PROTEIN SEQUENCE Ful | mafdvsc...rwkyghi
(1..66132)0D%2 @Rl diftkrentRiicdQmti e%n?ﬂymzé PROYE dE lmﬁ@ﬁ@ulgﬁa(e{a’i[}}!?.&?f%!@(l..%%lz
Genbanlgsﬁl/i(]:a%egil {QWO gl; 005573. 1%: U52002193567, W9707/198 (claim 11, pages
39-42); 5 560 MV 10rgo B HEhGie Chromasony: 9pbig: Sephankgpcssion Np- Mi-001¢ B g)

Bl G0d IPOZGAW2E 224im ) 2G03WBRO4IB;(pafB 3742, 45-38)( W0a00075855 Pagers5576)Huon;

WO2000 52,120 {PAGRS 7. 2t muddP 14612):4870-4877; Strausberg et al (2002) Proc. Natl, Acad. Sei USA

99:16899-16903;

(33) LY64 (Lymphocyte antigen 64 (RP105), type I membrane protein of the leucine rich repeat (LRR) family,
35  regulates B-cell activation and apoptosis, loss of function is associated with increased disease activity in patients

with systemic lupus erythematosis) PROTEIN SEQUENCE Full mafdvsc...rwkyqhi (1..661; 661 aa), p: 6.20,

MW: 74147 TM: 1 [P] Gene Chromosome: 5q12, Genbank accession No. NP_005573.1)

US2002193567; WO9707198 (claim 11, pages 39-42); Miura et al (1996) Genomics 38(3):299-304; Miura et al

(1998) Blood 92:2815-2822; W02003083047; W09744452 (claim 8, pages 57-61); W0200012130 (pages 24-
40  26);
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37 WD 2016/117986 PCT/ US2016/01 8829 (34) FcRHL (Fe receptor-like protein
1, a putative receptor for the imunogl obulin Fe domain that contains C2
type | g- Iwbeoend78§AM domai ns, may have a role in B-|ynphoastes/018829
differentiation) PROTEIN SEQUENCE Full mprlll...vdyedam (1..429; 429 aa),
pl: 5.28, MN 46925 TM 1 [P] Gene Chronosone: 1g2l-1g9g22, Genbank 5
accessi on No. NP _443170.1) W?2003077836; W=200138490 (claim®6, Fig

18E- 1- 184ECRIN (FDaveipwr-bite padteif RAQd)tivPreomptor MNatht immAaahbulSciic duidn that contains C2

98(17): eig-m@JaZJ ITA‘Iopd%qugiQ %1%? 123416 £ ﬁ)lleq}l @lﬁaphoc?rp ;Ii %&%ﬁonﬁ ﬁi@’fﬁﬁ\l JSE U'g\ﬁélg 91?110 89624

(clalm z&rmuno l1n’su er am receptor tra ocat1 on
associ atEHL Q’dyeﬂa“bgt‘gﬁ aay) rWeﬁﬁ%sr i $ 1 Gag %%?%Pelq?blq@% Gepbagk cel |
devél opa@&mcnafmch\lll’_wmbmnagenem s; deregul ation of the gene by translocation

occurs N.S Pu
s Fo s Y8208 ‘fE 01%@ b ‘?@é@‘éq@ ; ?@Fgé“ﬁg{w%i%kwwf B3 ene
Chr onmpsBREY: 97165717 219808R624 (dum &) 313%)46 falaimnh; WP2003¢76924 (Afi®A3663,
AF343664, AF343665, AF369794, AF397453, AK090423, AK090475, AL834187,

AY35808 e: AKQ8975 Y158090, AY506558: .NP_112571.1 15 W2003 24392
(claim ) %%um%%é}&?n L rﬁ ]Iy refep?ﬁwgﬁca@nﬁsﬂ%aﬁ?ﬁ@ By g eoe Ry

7](01) P}.>2541161r21?9 in BMQ@@@@W@@@ lyngR OB B4 Sigrefuidtion ohttB gerfeiby trdBbGidn kBAGin 2)
( 36) TENBZB(CJiVRER I&nmsspnmmn bE OuENEIEFR iRRL.. assl;Bu (p 97!7a§77\é§) m%xr @asHmATbr ane
pr ot eogllao%g%gq, o t he ) ‘4%%\%@' in X factors and
fol list Mo QBE’HEE‘I%{M en sipn. Or%‘g’faflr‘\ﬁ‘ti‘ 6~’é$3zﬂ366 20 374 an,
NCBI Acfts'@ééﬁ6é)mF34®A@£51?3ﬁe794AeﬂBQl@9,AK0M@1M@&QMN@BBMM SEeEsodd> 057276; NCBI

Gene: %&Z&AK@MMA‘@Q@J@%Y%&%S@ 912549l K5, Genbank accessi on No.
AF179274: AY358907 CQT82436 W2004074320 (SEQ I D NO 81.0

JP2604 1‘.’(@%09%02(4?%@1%21%972 Nakayalea et aNIBPIer AT BiorpisERys| Gommen g1 124-127;

WD 200309984077 BEQVD OGB4 (tirim EPL 2959488 gpages 69- 70) ;. W200230268 (page
329); W200190304 25 (SEQ | D NO 2706); US2004249130; US2004022727;
W02004063355 US2004197325; US2003232350; U52004005563; US2003124579; US
641050630 ENER FDEFEL. tompreplin. TREE, PRI BR@ytatise Heymembray propeslycam relagdtit @a  or al
(1999) B}mfbgm: il phytSwih Re®rs abDidMbHRin) PGBIERY SEGORNCH Full g 1vakp. &llstrﬁ 2060)

oacs ok NeR e St M PR N L N o Goancer, 1
enpl oy e@qlooﬁp\écﬁ%@“ ORI PIIPAIK A Fetbaekaasssiop NSl 792/ ByYi3eR9fa CAFERhol ogy,

whi ch rejmeseto a cloned cell line that produces a single type of antibody,

uses t | f i c

e, | MR st h0 30861795, BEINRONS, I S MIELAR cpllATRRS,
hunmani Z¥82M300H 4 §IESID Iﬂ%‘élé) FBIOF944 (r@sﬁg PEBrW A200230268. (paze 329D PRAAIIOTIMA

t ecdsni queS ID ROLyus); @8ado420idoboshoem 21y, washobab384 Ushood b78mt Ssdays33sh.i pl e

anti gero 2 %{S??r A ARELARTR bbbl P LoBRL ARl 3ot Lok
popul atdt gi198%) Bl@hﬂnstnlms Heb. omamp §6M¥8G82; hiatg doa d2068), CanceeRes. 0HE07 i vi dual

ant i bodiieie FABRE 1¥2000 heheaROPBL:a5bA%.196 84 | dentical  except for possible
natural |y occurring nutations that may be present in mnor anounts. Human

nyel O%%%Cgﬁﬁsgﬁﬂgﬁﬁpﬂﬁ%m onyel oma cell lines also have been described

for the pro n nmonocl onal anti bodi es (Kozbor, (1984) J.
| m?9nol . 1 3BrigB @kthodsrhaveBrandeployadtto mbduge monoclonal antibodies (MAbs). Hybridoma

technology, which refers to a cloned cell line that produces a single type of antibody, uses the cells of various
species, including mice (murine), hamsters, rats, and humans. Other methods to prepare MAbs, including
chimeric and humanized antibodies, uses genetic engineering, i.e. recombinant DNA techniques.
Polyclonal antibodies may be raised in animals by multiple subcutaneous (sc) or intraperitoneal (ip)
35  injections of the relevant antigen and an adjuvant. Monoclonal antibodies are 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.
Human myeloma and mouse-human heteromyeloma cell lines also have been described for the
production of human monoclonal antibodies (Kozbor, (1984) J. Immunol., 133:3001, and Brodeur et al.,
40 Monoclonal Antibody Production T: echniques and Applications, pp. 51-63 (Marcel Dekker, Inc., New York,
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40 Monocl onal Anti body Production Techni ques and Applications, pp. 51-63
(Marcel Dekker, Inc., New York, 38 WD 2016/117986 PCT/US2016/ 01 8829
1987)). Gubtuosetimesdi um i n whi ch hybri doma cells are growrcmgsc@sassayed for
production of nonocl onal antibodies directed agai nst the antigen. Binding

speci fi non clon tibodi es produced b brldona cells may be
det er mi 1%%@' G P RMEHED P BF}’E% ‘fi?nﬂﬁfe'gs am&"\} O 1§ ??S"\Y/ ch&Pﬁla??ifg“ e8! such as
r adi oi mm'md@a@sa?d agfift iy antigene Bimglinp se¢ifidite df mqsmumbdnsbmﬂbepﬁbduaﬁ$ayyb@&hﬂaaSA)

The bi ndjiBayat bdidintaya ¥fimb 1 anFnvirr ng-Ass C i
deter O(nR%Ag y trtleg‘gcda?chairﬁ% gﬁg%&s?}gﬁ% ahlill\/!l;J}n(';s)%lﬂ(b{ég51 QTQQU hgso% &M %’I ochem

107: 22 Z%}PFcl PG HP8bSAB AR 2P HEHIS A tThp by prling e tfinity ?fé%fdvqngwlqngldptaao@d and
s equencead fuskagleciprivednticd bathe Sqafcmeﬂalmssof (Engn ot aby980BAiRg BchegO MarERE@OL | de
probes t hat @Iﬁﬁ e&aa@g%%nogtclafaﬂ%&&e&pgeg 558 eé%sﬁtseqﬁ EDSn %ﬁve%ﬁlq g the

heavy and |i hains of nurine anti A cell's serve as
a sour clﬁ°°64“f§ (s DDRERS obipfuprleofidegrobeseiiat are ﬁ@awbﬁﬁyg &F@l’%ﬁ%{ﬁe genpyrnepdiag freessi on
vect or sheawphdiiphedh&ing df Qlﬂnﬂeraﬁtfb&ﬂx&ﬁ}t”ﬂé hyHBiH&nsh,@ﬁstseﬁ&a{s |a§ou%é%hsu&$DﬁA élQ;eCOl i

cells,
cel s t OIatrgd%e %m%}' %eé)%ced%lo e’%’ress U cvg‘% AR twlh’ﬁ oﬁ? Xlﬁ) tgl_‘%cﬁ’% mttoohoétlff IL? ;?{‘taﬁé
sy rhoh esqoé ceip, s EISoall Chinesd Hrogiee@vai CHARceHe oomsioma pdlls thatsio nor@thkisvise US

2005/ 0Q48AZ sy OO/ OGAIAAOyminR b RWolal €550 o FEOTAARL: AXREESST 0N

i n bact g, the antibody include Skerra et at (1993) Curt.
i o oD BN BDBRE O oo e R RE TR LF3Sion i A L DN Arsgeding
130: 151thel@Bbody Belpdy Sierfagt 41 HOH3) SipRhiimerit Immmpel 061564164 and Rt Kot i 1982) Gnmadat.i body
fragner;{es‘,s gayhshegd sol ated from anti body phage | i brari es generated using
t echni ques . dtgscr bed in McCafferty et al (1990) Nature 348: 552-554;

ékson et BETF @@T&"’dmh%ﬂ%‘s&ﬂ golods g anthody fiagPREs @ bejpolyteigigmyantibodyp|
B| ol ., HR@R1iB8des 58ifrage sdzitivacctigues desoibalih MaCofertyias bl (MOOEMGrd348EFR-5571 | bodi es,
" eSPECtinelaf o HEOAINANRGS: bk ?ﬁ@ﬁdd%arks%[“%ga@&ﬂ?ﬁol R d&z%%%ib%%ﬁs%‘b G be the

productl on of hig rinit 1% uman ant ain shuffli ng
(Mar ks #atigyo (f&*@@@?}l Q‘BﬂaBPfB leléf‘éﬁﬁsﬁ?%&ﬂly 1neprage g gies. Sa@sem@m publisatiopydsporie or i al
i nf ect i toapratodion nf high\afinite GO gBEHm@anfSodas 1St dhalh S@hflidg @arkE 81319921}3'[ ing very
lzi‘r 5o 6?1%’%%%*0&&%_%?7@%8%%%@15 ﬂ%ylﬁﬁna? rlaﬁgfeo(n;s agn§ )mbvwo recPAglnglortl as a séatft‘gé for

tradit |°6’|‘f§Fcuﬁ%)YFEib‘PféWé‘IagedﬁfaPﬁdﬁ’weﬁyw Ptdb(ﬁ%?’l %@h&ﬂl@:ﬁd&ﬁg 2ﬂ@?65r2§@<1>aﬁuemhe@er
monoc| aaahiq@nire ek @ratiligo AR HOnJIBYa1 RitibsH dithii@sh tedhMfue FoaiRhiRn oDY

substi t%g@&alagt@oogl adi ng sequence for human heavy 25 chain and Iight chain
const ant domai ns I n ‘pl ace of the honol ogous nurine sequences (US 4816567);
and Morri sofie ENAgiso mrroigsyodified dor exgaiple. XsehitituiBgithe cofB sB1e@B BT humap healgy

codl enhiiyardOiki chgh Joﬁzstahmmmﬂam @@lomblhdlﬁblog&@%ﬁ& saﬁaléé‘srt@;g 4@1'6!5679%11&08” of

t he codi.n u |n ti such
non- 1 T SRR Ber yE g @339%&9 o B B O bPari i e of
an antcptbquuew al W@yﬂ @ft’d@ cedifrssequense éa afl@lrlmtrhwglwhtrlmabilmptdbrral ns of one

| o SO 8 Sl b LB ST Bl e,

anti bOdth sin bone L GO
anti gen éﬁgyngﬁh éﬁﬁ%‘ﬁ“ﬁ@ﬁ% BRBIHORg s pioRe aHse ﬁa“’%fb%ft? fap wlb?ddﬁo Ggeate

di BPer eyvhimearit blg@nt anfioodie®epiigptsioonantiginicomisniagssitt taviex grpticty forheahipingues for the
pr oductah ity OfigdlEmifh} BR Y shoRbinHBE il fieen ANt | DOCY- drug conjugat es

(ADC) of the present invention product | oh of antibodies will be
i | ust rat ed AWFHPIPLFHIOMRHRexemPan fsehupsHor terprqdpsign efdherspiibogies () usedgmthe
appar enttitbdy-drogrosiegask (AD@ df thepresae idertiod. ek pxamichdmﬂmﬁsmﬁd@ wol 3 @ilusifed WRRbEr s

of the ré&rp[%ga {O%EI?EIthE ar;ftlﬁtmieL Yut 1t§)r?11 l‘é@ap%are%?forﬁtgé/se gqlp 9 {n the E tlbo(ales to other

t unor - assocl at ed ant | gen or
members of the ErbB receptor family, as well as any other receptor or tumor-associated antigen or target, can be

produced and modified in a similar manner.
The ErbB2 antigen to be used for production of antibodies may be, e.g., a soluble form of the
extracellular domain of ErbB2 or a portion thereof, containing the desired epitope. Alternatively, cells

expressing ErbB2 at their cell surface, e.g. NIH-3T3 cells transformed to overexpress ErbB2; or a carcinoma
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produced and nodified in a simlar manner. The ErbB2 antigen to be used for
production of antibodies nmay be, e.g., a soluble formof the extracellular
domai n ofwBrb@B2iimséa portion thereof, containing the depcras2@pioisspe.

Alternatively, cells expressing ErbB2 at their cell surface, e.g. NIH 3T3

per Us2BT Do RE S e R SR B T e e R s s S Mol B Gl pery
(1991) PrirGics By foggs SEHB286HS Jor swamtingentipsdich wilbbegermemat eoseakitidiodt @s. O her
forms of FEr blﬁamk)l@ @fiéél:nl;e%rocgl@tfbﬁ Bﬁn‘e%pﬁmﬂug%e@ Saci B2 atﬂﬁooay p@l{e%ﬂ&antlzgd those

skilled |£1 % a % escrib %ro uction of an exenpla
hurmani 284 Og?ﬁfnf‘y ¥ BBEPI S 5%9890“ "'F‘Pféh}‘ﬂﬁﬁ‘éﬁ‘ﬁ L &ggion sidpes B9SFPorRsH intp 6?”‘%%Qarrpl e,
Comfrl serifbrisundondiy pemag furtad kenpriegi fomewes regioe FR) mmnmo:r At pehitiolfefec@d human 5

vari abl @or@t‘ﬂ@éﬂfupQMhﬂg o@@g‘h Ff?ﬁffr)(d%ﬁ ntﬁi"z?lg %gpa[r{]ﬁg do%la n n%m e\f\ig [ §§/tst£nel gat %]%h FR)
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and 73H8 ?lzfeﬂge"faﬁéfRfatFlr%W@mﬂdﬂ@fahbszm%@h Eﬁ%uléry @#ﬁgr@pe Netrqnﬁ IjsHituteKabat

et al ., of Beditichrtesia, D B0or)eintge @fbodifmeliRl R@LER aiBdd t&Sirises TR BubsslutioRd ! | C

Heal t h st Vi tutes of Health, Bethesda, MD (1991). In one
enbodl rrtgﬁ dl%ﬁ%%%&;rsfggl??é agdz%lhbody conprises FR substitutions at two or

al 1 1bf posi tfomsltesntive ty hymagigeiion Bppanpotibadiesoan bel gexeratrdt Farexapplehitisnow pasiblon,
human  awpiobee ir@Sgesia mnifiQs g@n i3l R are E@ﬁbl@ ¥R RhBunizhtton) oig;@%ng Q ﬁfﬁ'r@)'e@olre 2

produc ni c .an

P run oS ARAGR & SRS e Soeichs Pl Edeiobn P rcton Hkarm Bt FGAD@0ci Ntk e
absencet"“@{1 S@n@%@ﬁéﬁﬁé Iammn©gladbw3} Natpe Y2652 BnBrideatombioy bt ($998) Yeat in( 1993)
Pr oC. Naialuno. 74828k USEI01669545 559@6@51%%545%@%0b0v' tS et a' (1 993) Nat ur e

55- 258;
Sooitea0, - Us MBEUSEE! FRR Bl Srimyon ity it Al spbIN s 55 o an sy to
t echnol mgiyce(fmwﬁ@ﬂteyané Ratdhbdy((O8G)s #Naitra) frem 3dBunbB@bubbByialtaV) bienatisest t 0
pr oduc ere[mﬁl&ﬁﬁlfr@}ﬁ'ﬁdugﬁﬁldlﬁg d%g ﬁﬁﬂs&p REAYn & LRTRILS ]jan Y I(%QB%’Cuﬁrr 7 %wn in
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35  (1983), Nature 305:537-539) may bind to two different epitopes of the ErbB2 protein. Other such antibodies

may combine an ErbB2 binding site with binding site(s) for EGFR, ErbB3 and/or ErbB4. Alternatively, an anti-
ErbB2 arm may be combined with an arm which binds to a triggering molecule on a leukocyte such as a T-cell
receptor molecule (e.g. CD2 or CD3), or Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32)
and FcyRIII (CD16) so as to focus cellular defense mechanisms to the BrbB2-expressing cell. Bispecific

40  antibodies may also be used to localize cytotoxic agents to cells which express ErbB2 (WO 96/16673; US
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rocesses of the anti'body, such as changln t he nunber

post - tra sl ati ona
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Vel l's (1989) Sci ence 244: ere ain amn resi group
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35  al (2003) Current Pharm. Design 9:2155-2175) or a polypeptide which increases the serum half-life of the

antibody, such as an albumin-binding peptide.

Plasma-protein binding can be an effective means of improving the pharmacokinetic properties of short
lived molecules. Albumin is the most abundant protein in plasma. Serum albumin binding peptides (ABP) can
alter the pharmacodynamics of fused active domain proteins, including alteration of tissue uptake, penetration,

40  and diffusion. These pharmacodynamic parameters can be modulated by specific selection of the appropriate
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Nucl eic acjd nol ecul es encodi ng am no acl d sequence vari an
ant i bod%To‘H’FBaS??r"éﬁ%fPré‘H‘s rhainpiappEes; of net hods known in the art. These
nmet hods i ncl (ileydrophwbicaodeuniod, net, fth, tveldled, @e; | SOl ati on from a natural source

(i g he caseq0fe,dfn walloy, urring am no acid sequence variants) or
preparation %9 eg I g@?\o%crleo%ﬂ Igﬁ]?rredl ated (or site-directed) nutagenesis,

PCR mut agene@%/%?‘ dicyh sassett e nut agenesis of an earlier prepared variant or
a non-vari an(t4)haem&s:og1n neflyd kg, anti body. The sites of greatest interest for

substituti ong ﬁ%l{e?ﬂ&ﬁ%ﬁén&c‘h n?ryeagtl(%n%%tpyopervarl abl e regions, but FR

alterations are SO conte h?l al nodifications in the
bi ol ogi cal pOLPYRAIF: &8, thPhFhe anti body are acconplished by selecting 15

suldsst i t ut i onSontddmkrvalive fubsinSib@Riill ér@@Rkdh¥ngtnd aﬁﬂaﬁbé’r ofnl BiGhes Qs iR IoPLRINE NY ( a)
t he strtluag% ure of the polypeptide backbone in the area of the substitution,

for exanple, as a sheet or helical conformation, (b) the charge or
hydr ophobi ci 4%y cygfinetrésisiugmsl inpaited ingpairtéigng tay merer whfberatiorof (he yntibbiy aboinky ®f t he
side c f'bﬂbsﬂtuteﬁg@édéfaﬂi/ lwith RELUD Erh{ﬁtgve ERDkiAHES iRy FuinfRdud fh Breveg{ afgyrpaﬁ based on
conm)n C%S ch EE operti é {1 crl(d) phobi'c: norl euci ne, , ﬁa val ,
| eu, 516g a("é)j\ S ,tclygt?meﬁrglair(s e &,t e anglé)ldy totnm)rove(ltgytalé]gy @pr@culaé_]gp g| u:
( 4)30baswh9fe tigppntibog iman dnfitmdy fragment awchy ps 05 fmgehglues t hat i nfl uence chain
ori entati on:thXeaseRheQeru DL 1iel @th@aﬁ%, b mgy rerorpsrXtE a samge receptor binding epitope

into the antibody (especially an antibody fragment) as described in US 5739277, for example. As used herein,

the term "salvage receptor binding epitope" refers to an epitope of the Fc region of an IgG molecule (e. g., IgGy,

IgGy, IgGs, or IgGy) that is responsible for increasing the in vivo serum half-life of the IgG molecule (US

35 2003/0190311, US6821505; US 6165745; US 5624821; US 5648260; US 6165745;US 5834597).
Glycosylation variants of antibodies are variants in which the glycosylation pattern of an antibody is
altered. By altering is meant deleting one or more carbohydrate moieties found in the antibody, adding one or
more carbohydrate moieties to the antibody, changing the composition of glycosylation (glycosylation pattern),

or the extent of glycosylation.
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25 Non-conservative substitutions will entail exchanging a nenber of one of
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i nt r anol&Giktledhe WO BHLAE Init@bEt Ween portions of the glycoprotein which can
affect the conformation and presented three-di nensional surface of the

gl ycopr ot ei ' gy iaiop strugis of WHpdies ¢ap Pereadily analvasd by veryeneipnal ttdoigyes efir r ent
Opi n. Biabbleyddate analydid Inohilitn); lectil dlxg@ﬁtagﬁﬂn@,n\il\de&v[asgwtr&h&@ mrcvemt 0 tar get a

i r upo Gyl | t | on
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structures rrana e

(1999) AP e‘cmnéft BEqatography Temg ) olisqRensinvigts bespd anrhaire Msttoddfareletsiag | des nay

?pt [ m) Zcmgciam:mageaa fdanamumg pl&ﬂdes@iehEIS k@mpm iR, ﬁfhoﬁthlﬁut?e?ﬁ'e baaidBatenet al
1996) Mo tors af f ect 0 ation

during $RESABP ﬁrgnTedollrs%'%lﬁegF ‘i%%\%gl 5‘?051%% Y88 eg§1a‘it?f sﬁh%“‘@f’a&% 'f‘?l“grh%é‘ aﬁy}r‘ﬂ?dl a

f or mul @Ywnme%@lrﬂwmd@nwwd stoxipge raaiqh@mcal pethodsusing anlpatouphydsciametaand t he

11 kB ( Watmd0 43R hikelStigoaech@@bsl; US 5278299). dycosylation, or certain types

of glycosylation, can be enzymatically renoved from 15 t he gl ycoprotein,

for exqu_, dase H (Endo H). In addition, the reconbi nant
host ce can %@ﬂ) gen(gglj(%gﬁ% engi neered, e.g. make def ecti ve in processing
certain typé%amflsnpmbl}lsae@mézlrbltd@@rolﬂ'dn@tgebsamdblslignﬁel farmatidne€ nizicgalss darigg Wel |
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Maytansinoid drug moieties are attractive drug moieties in antlbody—drug conjugates because they are:
(i) relatively accessible to prepare by fermentation or chemical modification, derivatization of fermentation
35  products, (ii) amenable to derivatization with functional groups suitable for conjugation through the non-
disulfide linkers to antibodies, (iii) stable in plasma, and (iv) effective against a variety of tumor cell lines.
Maytansine compounds suitable for use as maytansinoid drug moieties are well known in the art, and
can be isolated from natural sources according to known methods, produced using genetic engineering
techniques (see Yu et al (2002) PNAS 99:7968-7973), or maytansinol and maytansinol analogues prepared
40  synthetically according to known methods.
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ol i gosacchari des for anal ytical purposes are also known, and incl ude,
without Iimtation, enzymatic treatnment (comonly perforned using

pepti de- Nvol2yesonrase F/ endo- ( 3- gal act osi dase), el i m natrcorsaaisogsskar sh
al kaline environment to release mainly O linked structures, and chem cal
met hods usi a drous h azine to rel ease, 25 both N and O-Iinked

ol i gosacchap‘%ﬁeqa&/ %{gﬁﬁ CIFEEECIAS JE’ﬁ‘E§“%§‘P‘%F§‘FW§‘”&°dW§(§H‘E‘i‘d§q Ithi bi t
cel | prdasthildre (ERt4287440) 9pr¢pn1h<ii i Hthing attuinigurh bydred reduntiap fof akamiotinbr)] @$0-thdroxnpr

i t 0Si schflida L/fﬁ]ldDAeEﬁl&Q I§'§Pap Y g otein,

tubul in '(Rem I ?) et al ‘5& woc?"gg@%& &67&%)6%%%% %ﬂgg%)gg%i

Mayt ansi RROBSE Oﬁﬁﬁf‘f’%(’ﬁvé‘fsﬁb ’éloré{’l‘“émh‘ﬁlbgrﬂ‘@l{)c%?t’ 6128xepmmethneiy, G Heicylony| GOGORAIH-use i n

30 Sancderhlarh @ISRy 75 prdperedbygac datoh yisidg angl tredkidby. ahdiBbse hSMERI0BIfSASsIBter

side-eff@6ts primarily attributed to their poor selectivity for tunors.

Clinical trials wth maytansine had been di scontinued due to serious

adver se ef f EEEPIgH maytpsineid A pictirs plgcipeduds hete dpvingrepdifiastionoiueitaedt-9-fl  syst em

(I'ssel Bdpadl byileIéBon @ MaytahbifR W BLS orla?é{;(U§44}igﬁ9)2@H4 a%&[’n@t‘ﬂﬁkd@rﬁ&&xg&ﬁg

noi eties are attractive drug noieties in antib drug “conj ugat es” because

t hey ar@)(UJ43315p®| Gi4-ydtopymativbgrsiiidxgmetioyl mfbparoeCmOHceprmﬁ &bmdyncamza @iseni cal

modigf i ¢ ble to
diof | CA549M; ¢ g@ﬁ}’dﬁﬁ%/%c;yg&)} g@;éa?!d b}r% 5055 o?gu[as;’%?nfsx%l%g dpfom § Js AETRE

derivatizati'on wt S sult onj ug gh the
non- dislY- F‘Ftb‘é‘yvllﬁ"m@é?fgmirff“’s?ﬁt"iﬂﬁﬁélK 313016 gyl U§t4é1é%9)|q~.1§amﬁgmy1 anphegdiby )

ef fecti tv@demgraymﬁﬁ ofanay@fisindl by S&Ept$xwmr(use36héds laRESS 43234aY) 20315MBoxG PSS

sul tablg, {igfutigi AT TR IANSLG 0 (RS des are vell known in the art,

and can e I sol ate m natural> s6urces acco ing to known met hods,
produced usiMyy gesitiens o mapgisie eqinggnds wekionh thbe gsefub ssgheYinkage paitiof, Z@@@ngPNAS

29 n135g gtarpzrsatli{%),pe @nmcgayﬁeaaﬁjlmmr foRhidle mytaaﬁﬁaga Ae AN ﬁzguasm Jrga@ggru 5521016/ o1
8%29 ggﬁi)oflyo ficdi (Ejglrtlmyﬁr(ﬁ’ﬂinem&nﬁol?@ﬁt@g ‘H}d[\gd'ﬂ% ?‘Pﬁ%%"éf HAPiPSCAddi fi ed

ar omat |R?Sl?if?nrhgwngsad]cﬁwa/égromal@alldwhlbor 0 (US 4256746) (prepared by lithium

al um num hy dyriyel@sidoRCisethdMlie QD) RBS@MSORliRe Bdmucthe:20- hydroxy (or
C- 20-denethyl) +/-C 19-dechloro (US Pat. ‘(Ty\lo 4361650 and 4307016)

(prepared by denet hyl ati on usi ng Strept ces (GR,ActB yces or
dechl orinati on using LAH); and C 20-d %gc- 20-acyl oxy (-OCOR), +/ 5
dechl oro (US 4294757) (prepared by acy ng acyl chlorides). and
t hose having nodifications at other H enpl ary maytansi noid drug
noi eties al so include those Haé\w ng’ nodi fi cations such as: C-9-SH, prepared
by the reaction of maytan§ nol na R P2S5 (US 4424219);
C- 14- al koxynet hyl (denet hoxy-CH 3 8); C 14- hydroxynet hyl or
acyl oxymet hyl ( CH2OBHg®—CGHA Nocardia (US 10 4450254);
C- 15- hydroxy/ acyl oxy, preRared by the conversion of maytansinol by
Streptonyces (US 4364866); & 15-net hoxy, ed fromTrew a nudl flora

: ,%epar ed by the -

(US 4313946 and US 4315929);
psN( US Q1362663 and US 4322348) ;

denet hyl ati on of mayt ansi nol !
and 4, 5-deoxy, prepared by thelti tanCH o '%!QI ori de/ LAH reduction of
yt ansi ne conpounds are known

mayt ansi nol (US 4371533). Many positi on$ on
028e udekile vay linhimdicitss kimgevaposattedhment oiii@pellﬁd latng of DB aljpbar (W)eartaygedpdrug i nk.

For exapnl L n osition havi
hydr oxy ngggo&%?é) E%a%a%ﬁm ﬁ)t% ?I{)OrrlL Eb?? g Bt he 2 k%ielll? Cgar“b%tacmrigﬁhel amm{] %ré’u‘t- 15
posi t i dnthergwéfinfajosnayioe metaanbiydh@xlyd)r PoPBUR- rand 2, hre3 (08253341@(580801’00ﬁhah&vd1 ng a

hydr oxy 998y ke Rds S2ab}-123 Uiih 8t @996) Proc. Natl. Acad. Sci 93:8618-8623).

All stereoisomers of the maytansinoid drug moiety are contemplated for the compounds of the

25  invention, i.e. any combination of R and S configurations at the chiral carbons of D. In one embodiment, the

maytansinoid drug moiety (D) will have the following stereochemistry:
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Mayt ansi noid drug noieties (D) include those having the structure: H30
(CRRYmS- O H3CO0O O d NO CH30 /?\ O N_'"k 0 CH30HO H 20 where the
wavy line indicates the covalent attachnment of the sulfur atomof Dto a
|l inker (L) of an antibody-drug conjugate (ADC). R may independently be H
or a C1-C6 alkyl. The al kyl ene chain attaching the amde group to the

sul fur atom may be net hanyl, ethanyl, or propyl i.e. onis 1, 2, or 3 (US
633410, 5208020, Chari et al (1992) Cangg (Ié ,,045.127-131; Liu et al
(1996) Proc. Natl. Acad. Sci 93:8618-86 3) N s"i ereoi sonmers of the

mayt ansi noid drug noiety are contenpl a%r the conpounds of the 25
i nvention, i.e. any conbination ngj‘ R;a S ®donfigurations at the chiral
carbons of D. In one enbodi nen® ansi Noi i

have the foll ow ng stereolgEBJ m g
- 0 .1110 CHSOO N CH3o0 H

(N2, - deacet yl - - ( 3- ner capt o-
CH2CH2; H3C CHZCHZS ON H3C OO

G2)mS ~ ONO H3CO OC N

maﬁ ansi ne) where (CR2)m =

A\\-NGH30 DML O N - ~10
!
H

Embodiments of D include:
DM1 (N¥-deacetyl-N* «(3-mercapto-1-oxopropy!)-maytansine) where (CRy)y = CH;CHy:

HiG,  CHyCHp8——3¢

DM

DM3 (N -deacety}-N-"'(4-mercapto-1-oxopentyl)-maytansine) where (CRy), =
CH,CH,CH(CH;);
CHs

e, CHCHyG— S §

DM3

DM4 (N*-deacetyl-N? (4-methyl-4-mercapto-1-oxopentyl)-maytansine) where (CR;)p =
CH)CH;;C(CH_’,)I :
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CH3OHO H DMB (N2' -deacetyl-N-2'(4-mercapto-I|-oxopentyl)-maytansi ne) where
(CRR)m= Cl-12CH2CH(CH3); CH, 113C CH2CH2CG-S- ON~H O H3IC OOCd 0
a\p\ CH3ODVMV3S ON-LO CHOHO 3 H DV (N2
-deacetyl - N2 (4- net hyl - 4- nmer capt o- | - oxopent yl ) - mayt ansi ne) where (CR2)m =
CH2CH2C(CH3) 2: 45 CHs HSC CHZCH2C-S- O Np CHs NQ 0 OdC N=0O"0 Dva
CHsO O N CHspHO H Steric hindrance conferred by al kyl groups such as the
met hyl groups on the carbon adjacent to the sukfur atomof DM3 and DV4 nmay
affect the rate of intracellular cleavage of thée ADC (US 2004/ 0235840 Al).
The variable alkyl unit (CR2)m may thel& or £"&ffect ~pat ency, efficacy, and
safety/toxicity in vitro and in vivo.% LI'NRERS he linker, L, attaches the
anti body to a drug noiety thrggghcpog e bond(s), not conprising a
disul fide group. The linkercis™g @i fancsional or nultifunctional noiety
whi ch can be used to |ink ong_or uge noi em¢es (D) and an anti body
unit (Ab) to form anti bddy= (ADC) of Formula |I. Antibody-

v Poepared using a |inker having
reactive functionality for binding | ,Egug and to the Antibody. A

cysteine thiol, or an am ne, e.d. ﬁhs ®r amino acid side chain such
CH,C H
as 3

Steric hindrance conferred by alkyl groups such as the methyl groups on the carbon adjacent to the
sulfur atom of DM3 and DM4 may affect the rate of intracelular cleavage of the ADC (US 200440235840 A1),
‘The variable alkyl unit (CRo)y, mey thersfore affect potency, efficacy, and safety/toxicity in vitre and in vivo,

LINEERS

The linker, L, attachies the antibody to a drug moiety through covalent bond(s), not comprising a
disulfide group. The linker is a bifuncdonal or multifunctional moiety which can be used to link one or more
Drug moteties (D) and an antibody unit {(Ab) to form antibody-drug conjugates (ADC) of Formula I. Antibody-
drug conjugates (ADC) can be conveniently prepared using a linker having reactive functionality for binding to
the Drug and to the Antibody. A cysteine thiol, or an amine, e.g, N-terminus or amino acid side chain such, as
lysina, of the antibody (Ab) can form a bond with a functional group of a linker reagent, drug moiety or drug-
linker reagent.

The linkers are preferably stable extracellulasly. Before transport or delivery into a cefl, the antibody-
drug conjugate (ADC) is preferably stab-le and remains intact, i.e. the antibody remains linked to the drug
moiety. The linkers ara stable outside the target cell and may be cleaved at some sfficacious rate inside the cell.
An effective linker will: (i) maintain the specific binding properties of the anttbody; (i) allow intracellular
delivery of the conjugate or drug moiety; (iil) reroain stable and intact, Le, not cleaved, until the conjugate has
been delivered or transported to its targetted sise; and (iv) maintain & cytotoxic, cell-killing effect or a cytostatic
effect of the maytansinoid drug moiety. Stability of the ADC may be measured by standard analytical
techniques such as mass spectroscopy, HPLC, and the separation/analysis technique LC/MS.

Covalent attachment of the antibody and the drug moiety requires the linker to bave two reactive ,
functional groups, i.e, bivalency in a reactive sense. Bivalent linker reagents which are useful to attach two or
more functional or biclogically active moieties, such ns peptides, nucleic acids, drugs, toxins, antibodies,
haptens, and reporter groups are known, and methods have been described their resulting conjugates
{Hermanson, G.T. (1996) Bioconjigate Technigues; Academic Press: New York, p234-242).

Linkers may have structures selected from:
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| ysine, of the antibody (Ab) can forma bond with a functional group of a
| i nker reagent, drug noiety or drug- l|linker reagent. The |inkers are

pr ef er ablwobebiiesext racel lul arly. Before transport or ®€lrivsesos/ oisstd a
cell, the antibody- drug conjugate (ADC) is preferably stable and remains
intact, i.e. the antibody remains linked to the drug noiety. The |inkers
are stable outside the target cell and may be cl eaved at sone efficaci ous
rate inside the cell. n effecQve linker willQ (i)Qmintain the specific

bi ndi ng properties of the anti bdldy; (H) zg low ilptracdlludar delivery of

t he conjugate or drug nmoiRtyX—G9 remai BleYan@-+r@act, i.e. not

cl eaved, until thga’ j4gate has been delivered or tranSported to its
targetted site; angh (iv\\ maintain a cytotoxic, cell-killing effect or a
cytostatic effect of thHe maytansinoid drug noiety. Stability of the ADC
may be neasured by stan%srd anal ytical _techniques such as nass
spectroscopy, HPLC, and;the separationfgnalysis technique LG Ms. Coval ent
attachnment of the antibgdy and the drug \wi ety requires tike linker to have
two reactive functi I&hgups i.e ncy in a reactfive sense.

Bi val ent |inker reagents Xi‘r@ﬁ;gCld attach§t—v«@l—{§c—- ?rore functi onal
or biologically t ieties, such as s, hucleic atids, drugs,

t oxi ns, antibodi e haftens, and report gr obips are known, and rnet hods
have been descri bed thei® resulting conjQgates (Ilermanson, G T. (1996)

Bi ocor %ﬁ%abe Teghnl esh dem ¢ Press: New York, p234-242). Linkers may
have st I'UEt 0T &Y SEF & 3é%|t ??08 nt pschgents ioyApyasd 1 neihes OWP%%HM%VWEH 8829
0 O O Ostrupfuss, @eitheGf@atinC- O O O O 11 ~ N X-CH2CH2-N -CH2C '-~4 0 O where
the wavy |lines jreicate the covalent attachments to Ab and D in either
orient at LRy ave the__: tures, Ln 3kﬁﬁﬁﬂ4 ientation: -CH2 (CH2)n
- (CH2CH20) n n2 OC—N—{CHZ) n (CHZ)n 2)NnC-N - (CH2)n S
where R is independently Hor C-C6 alkyl; and nis 1 to 12. Y may have the
structures, in either orientation: R

0
i =
_CHQO—C—I}I—(CHz)n— | \ 7 |

R

O

==y (CHa)p—— I
—@ o or —(CHp)y—C—N—(CHp)y—

R

5 where R is independently H or C1—Cg alkyl; and n is 1 to 12. 'Y may have the structures, in either orientation:

R
ap'd |
—N \ » / or —N—(CH,),—

where R is independently H or C;—Cg alkyl; and nis 1 to 12.

For example, the linker may have the structure, designated as SMCC:

O B
N—CHQ C
“LLL

10 In another embodiment, linker (L) has the structure:
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-Nor -N(CH2)n- where Ris independently Hor Cl-C6 alkyl; and nis 1 to
12. For exanple, the |linker may have the structure, designated as SMCC. O
N-CH2 0 IwO20ds1v9s86anot her enbodi nent, |inker (L) has treTatSeaostousses 47 WO
2016/ 117986 PCT/ US2016/01 8829 0 0 -CH2ClI-Y-Cl- where the wavy lines

i ndi cate the coval ent attachnents to Ali and Din either orientation. For
exanpl e, the linker may have the st Ructure, esignated as SLAB: OO
-CH2ICGN\ / ICG i 5 In arpother nHodlnent' i nk (L) has the structure:
O -CH2Cl 10 In another e d+ﬁeoklcbheyh+nkyp—ﬂa§ be substituted with
groups whi ch nmodul ated solubility or reactivity.>For exanple, a sulfonate
SUbSt i t ety RYy hﬂagfna@aﬁeqhy@l;a@erm AQdnHRh eotAxs afP({]D ol fihek &%ggrbg‘yand facilitate the

coupling reaction of | i nker reagent he anti or the drug
noi ety, or f%?éﬂain?‘&tﬂé‘? IWWémélb*ﬁ‘ﬁ? ‘f“ﬁ%jmftéfa@ﬁl@ﬁ%ﬂfs SIdb-L with D, or DL with
Ab, depending on the synthetic ooute e ed to prepare the ADC. In
anot her enbodi nent, a Lirker haj ayreag funktiogal group which has a

nucl eophilic group that isT18:Feadtive ametect bophilic group present
on an anti body. Useful electrophilic gﬁ ¢ on an anti body i ncl ude, but
are_not limted to, al dehyde and ketone carbonyl groups. The heteroat om of
a nécleophlllc group of a Linker can react with an electrophilic group on
an anti body magbtepdniBodime® Viakee (1) h@ARAri@ran anti body unit. Useful

nucl eophilic groups on a Linker include, but are not limted to, hydrazide,
oxi me, am no, hydrazine, thiosem carbazone, hydrazi ne carboxylate, and
aryl hydrazi de. The el ectrophilic groug on an antibody provides 20 a
convenient site for attachnment to a L nker Li nkers can be peptidic,

conpri sing one or nore anlno aci d H L Pegti de |inker reagents nay be
prepared by solid phase or ud g as’e synihesi s nethods (E. Schroder and
K. Liibke, The Peptides, volune 1, pp 76-136 (1965) Academ c Press) that
are wel | knomm in the field of peptide chem stry, including t-BCC

Chel'@i' stry ( § e%&bo{fﬂnent tie 119 Elg)pl? s%s? ! e(é wﬁ'h ;Qhas ehx%e dulgted sso?lu%thheSI s" in

Macront ol ecu ar equenci ng 'S, %1988, pp.
199- 218FChAY- %@Pﬂhwulé%@ﬁf@ftwm(wewsse waer sahbﬂlm@bqh@reagm agdifadipyte the Sol i d

phase p;emmgleacﬁymfrﬂesml&r idﬁglelktl\ﬁth n@ aRibbdyWe the eny heed, hﬁﬁylﬁa{emwdph Qordpi ds”
on, an .aut o esi zer such

lagt t he %a]? Q/}th He T Brlg 4 B%Sndléaé ozéth% %yﬁthét%c ngeu;,te X)et to b prepare the ch)(,s ynt
In another embodlment a Linker has a reactive functional group whxch has a nucleophilic group that is
15  reactive to an electrophilic group present on an antibody. Useful electrophilic groups on an antibody include, but
are not limited to, aldehyde and ketone carbonyl groups. The heteroatom of a nucleophilic group of a Linker can
react with an electrophilic group on an antibody and form a covalent bond to an antibody unit. Useful
nucleophilic groups on a Linker include, but are not limited to, hydrazide, oxime, amino, hydrazine,
thiosemicarbazone, hydrazine carboxylate, and arylhydrazide. The electrophilic group on an antibody provides
20  aconvenient site for attachment to a Linker.
Linkers can be peptidic, comprising one or more amino acid units. Peptide linker reagents may be
prepared by solid phase or liquid phase synthesis methods (E. Schroder and K. Liibke, The Peptides, volume 1,
pp 76-136 (1965) Academic Press) that are well known in the field of peptide chemistry, including t-BOC
chemistry (Geiser et al "Automation of solid-phase peptide synthesis" in Macromolecular Sequencing and
25 Synthesis, Alan R. Liss, Inc., 1988, pp. 199-218) and Fmoc/HBTU chemistry (Fields, G. and Noble, R. (1990)
“Solid phase peptide synthesis utilizing 9-fluoroenylmethoxycarbonyl amino acids", Int. J. Peptide Protein Res.
35:161-214), on an automated synthesizer such as the Rainin Symphony Peptide Synthesizer (Protein
Technologies, Inc., Tucson, AZ), or Model 433 (Applied Biosystems, Foster City, CA).
The compounds expressly contemplate, but are not limited to, ADC prepared with cross-linker
30  reagents: BMPEO, BMPS, EMCS, GMBS, HBVS, LC-SMCC, MBS, MPBH, SBAP, SIA, SIAB, SMCC,
SMPB, SMPH, sulfo-EMCS, sulfo-GMBS, sulfo-KMUS, sulfo-MBS, sulfo-SIAB, sulfo-SMCC, and sulfo-

SMPB, and SVSB (succinimidy!l-(4-vinylsulfone)benzoate), and including bis-maleimide reagents: DTME,
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Technol ogi es, Inc., Tucson, AZ), or Model 433 (Applied Biosystens, Foster
City, CA). The conpounds expressly contenplate, but are not limted to, ADC
pr epar ed wotzhonoms- | i nker 30 reagents: BMPEO, BMPS, ERCS/USGMBS]1sSRIB VS,

LC- SMCC, MBS, MPBH, SBAP, SIA SIAB, SMCC, SWPB, SMPH, sul fo- EMCS,

sul fo- GBS, sul fo- KMJS, sul fo-MBS, sulfo-SIAB, sulfo-SMCC, and sul fo- SWVPB
and SvIBIR-SMEN. FMH. 810 BMEENE ad BMSPRY b evhighae eommeggipdly pyadablediomdierce

bl s- nal]ﬁbtealglﬁ{o&q%emt@m@m&e Dep éﬁne\m: 2)%&&1%%&&&’@ /6P§3%156AQ115 8828 BM,

ommercially avail abl e

A, A o S A S F RN o P I M T NN
117, Rdikhdeiohjde kehgen® 2llddSthd hitaehAent bE SSrebithiol B0 of 8 CybicBid 2Siduel off hrentitaitly ©RA@iol-
+8 1 % 9 Q:%ntQ31ﬂg drugsﬁ(ﬁetjp %@lsor‘i@ger ﬁ%@ned%tlg Q§ a ﬁlg tldﬁprgl) Gr?ént 8&1 on H@Plgl}Qn% n?i‘ln d

Bis-maleim d reag ents a e att ac ree IO| group
of a cﬁ‘t“@ﬁ fgeides galeiide- MIC%FF ra%mewayt%graua qfuamnt@d&mwmsmoﬁgwmgtym ety,
| abel , ke knitakeifatel i @e BGlcAinade, brom@cMadEkyl fridRE, dBEIRE pyrRRtdishiaghi on. O her

functi r es nal ei mde, which are reactive wth a thiol group
of an g%tg{’agat‘ga&q&rrgv?g%ét?nm d drug noiety, or [linker internediate include

i odoacet am de, bronpacet de, vinyl pyridine, disulfide, pyridyl

di sul fi @, isocyanate, and \sotHhDocyanate. 0 0 O N'~-O-\@~ It Co0OThs O
O O BM B~BMPREC) 4 ~LNEXEnpl a ant-Bady~gy-ug €9y t es_where DM is

| i nked §hrjough a BMPEO Ii nkgr to<@ fjhiol group of trastuzunfib have the
structure: ON~O-ONS Tr n o O H3C CH2CH2S 0 CoO0/ d N
O CH30 N OOO aHwhere Tr is trastuzumab; nis 0,7 1, or 2; and p is
1, 2, 3, or 4. ﬁf( E%nker reagents can al ggypemibtained via ot her
commerci al sources," sU as Mol ecul ar 15 Bi osci ences Inc. (Boul der,

o e o B B0 D R T S BRSO e tb%@%%op 5

2003 1301_’9891“m@82®ﬂ@€)@8¢143

where Tr is trastuzumab; nis 0, 1, or 2; and pis 1, 2, 3, or 4.

Useful linker reagents can also be obtained via other commercial sources, such as Molecular
15  Biosciences Inc.(Boulder, CO), or synthesized in accordance with procedures described in Toki et al (2002) J.
Org. Chem. 67:1866-1872; US 6214345 to Firestone et al; WO 02/088172; US 2003130189; US2003096743;
WO 03/026577, WO 03/043583; and WO 04/032828.
The Linker may be a dendritic type linker for covalent attachment of more than one drug moiety
through a branching, multifunctional linker moiety to an antibody (Sun et al (2002) Biocorganic & Medicinal
20  Chemistry Letters 12:2213-2215; Sun et al (2003) Bioorganic & Medicinal Chemistry 11:1761-1768; King et at
(2002) Tetrahedron Letters 43:1987-1990). Dendritic linkers can increase the molar ratio of drug to antibody,
i.e. loading, which is related to the potency of the ADC. Thus, where an antibody bears only one reactive

cysteine thiol group, a multitude of drug moieties may be attached through a dendritic linker.
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WO 03/ 026577; WO 031043583; and WO 04/032828. The Linker may be a dendritic
type linker for covalent attachnment of nore than one drug noiety through a
br anchi ngyormeésiifesact i onal |inker noiety to an anti bodyPCSus2@s/0a8s2¢ 2002)

Bi oorgani ¢ & Medicinal 20 Chem stry Letters 12:2213-2215; Sl(Jn et)al (2003)
Bi oorgani c jcinal Chemstry 11;1761-1768;, King et al (2002)

Tet ragedr on&flgt%qlt??’vg’g 2’?‘“@@’8’?‘“&@9‘%‘5““ of fendsitie finker raspieAllew i} njng Bycisartdicdg ol ar
rati o ofoiely teggehts todbi tanpgalyd by réactbon with &l cil@oethptmiigdted Sust-el @ickchat @ouphie pot ency
of the A%E)C Thus, mhere an antibody bears only one reactive cysteine thiol

group, a rrultltude of drug noieties may be attached through a dendritic

i nker. \/\D\ZB}GlLLU/QB(G PCT/ US2016/ 01 8829 The foll owi ng exenpl ary
enbodi N endrﬁti c linker reagents allow up to nine nucleophilic drug
noi ety r ts to be conjugated by reaction with the chloroethyl nitrogen

mustard functPonal groups: OON'CX3 Z :N _~ H O_ 11 X=
CH2 OCH2 CH2 CH2 NHCCH2 CH2 ’ '~CY3 HOO Y=
CI—IZOCI—IZG&-QCJWWM Cass MohREHR2H\c), N(CH2CH2Cl)2 5 O CZ3 N H

drug Ioad| ng is represented by p in a nolecule of Formula I, the average

nunmber of maytansinoid 10 drugs per antibody. Drug | oading nmay range from
1 to 8 dgugs (D) per antibody (Ab), i.e. where 1, 2, 3, 4, 5, 6, 7, and 8
drug noi @§ties are ¢govalently attached to the anti body. Conpositions of ADC

of For mupa} el Nl

\\ H
0]

[ [
Y = CHyOCH,CHaCNHCH,CH,CHoCHaCH(COH)NHCCH,CH,CHy N(CHoCH,Cl),
5

0 (0]

CZ

N/\)LE'/ 3 ”

\ Z=  CHyOCH,CH,CNHCH,CXg
@]
or

[

CHpOCH,CH,CNHCH,CY 5
DRUG LOADING

3

The drug loading is represented by p in a molecule of Formula I, the average number of maytansinoid

10 drugs per antibody. Drug loading may range from 1 to 8 drugs (D) per antibody (Ab): i.e.where 1,2, 3,4,35,6,
7, and 8 drug moieties are covalently attached to the antibody. Compositions of ADC of Formula I include
collections of antibodies conjugated with a range of drugs, from 1 to 8. The average number of drugs per
antibody in preparations of ADC from conjugation reactions may be characterized by conventional means such
as mass spectroscopy, ELISA assay, electrophoresis, and HPLC. The quantitative distribution of ADC in terms

15 of p may also be determined. By ELISA, the averaged value of p in a particular preparation of ADC may be
determined (Hamblett et al (2004) Clinical Cancer Res. 10:7063-7070; Sanderson et al (2005) Clinical Cancer
Res. 11:843-852). However, the distribution of p (drug) values is not discernible by the antibody-antigen
binding and detection limitation of ELISA. Also, ELISA assay for detection of antibody-drug conjugates does
not determine where the drug moieties are attached to the antibody, such as the heavy chain or light chain

20  fragments, or the particular amino acid residues. In some instances, separation, purification, and
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col l ections of antibodies conjugated with a range of drugs, froml to S
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(iii) pdectingaMarsh 27 -Blis ?\QOﬂ,u PrqgeadinghLrd thie VA CRoMdliuhd ngartion004 S dnebliisy thdihtion of

modi fi cabid ﬂii’achzgéat 1%@&1%@”@&@ CBA}@g@teQnglléQ/% eQRAL £t 1@5 697| gﬁllgtﬁcg Rssuu&mtgfopl'm of

t he antébod %@4§n hirwze nb?t i nt er nedi at e, reagen
f oI I ov\edm‘fﬁ3r 3 Py NS amlt Weﬂ 19e Frosstipgsiohige ﬁf”Sﬁu‘éﬁunies*Sa‘d%%(t ur e of
c o?ﬁp‘bqu&sevw thése singdhi ls4ding Ipalte ATPCsafiay dilLig hemb@hdoesSmiatuteabdael hoOdrah
ant [ boqymetl@s Hay b attaghed 3ia dlifker Lt &Hﬂ: grhg}% ﬁfhy net hods such as
obi c

pol ymeric reverse phase (PLRP) nteraction (H C) may
separ at he mxture by dr ug | oadi ng val ue. Pr epar ations of
ADC Wi tpﬁggggﬂ@d BMWM@% 158 may be isolated 25 ("Effect of
drug | oadi nngoADCtméFqndnaa hegdlepgyareqyasvemnoksN@ipl9 g ox@ﬂﬂ: &Qﬁﬁbn@rlr&ayndﬂi an
ant' B CQ%thﬁaﬂg hrgqga%en@rkﬂ(gvn t& Qs]eg ﬁ’etdefn the Egmgllug B : (1) g@%ﬂﬂ anuc efophl sthact, No.

% American Asso6ci ation for ncer. Rasear ch nnua ?“lpr?ran Mar ch
anjvaexc me i ng
31, cHerRhlieEaRosy Ao it Hhivalpdivker vegantrie form, anthadiclinka @ mediGol- L,odld

t he Locaabvaant tofid, followed by reaction with an activated drug moiety D; and (2) reaction of a nucleophilic group
or an electrophilic group of a drug moiety with a linker reagent, to form drug-linker intermediate D-L, via a
covalent bond, followed by reaction with the nucleophilic group or an electrophilic group of an antibody.
Conjugation methods (1) and (2) may be employed with a variety of antibodies, drug moieties, and linkers to |

40  prepare the antibody-drug conjugates of Formula I.
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Drug Attachnent in Antibody-Drug Conjugates”, Alley, S.C, et al, Abstract
No. 627, Anerican Association for Cancer Research; 2004 Annual Meeti ng,
March 27-w0,2085007986 Pr oceedi ngs of the AACR, Vol une 45, barais2@8/026304) .
However, these single |oading value ADCs may still be heterogeneous

m xt ures becguse .the dru i.eti may be attached, via the linker, at
different si ]tqese(’%wlctgﬁogps Q%taf‘tgo‘aif mc%ﬁ&b’ﬁl%&ﬂ’@ﬂ“‘dﬁm BT PRGNV ES
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ant i boc]1 yegm Yy be pyoiaiz éodem‘%aﬂ’gzonﬁmhi“{ﬁazﬂg F‘gﬁ’)‘ﬁ‘élf‘t& aﬁgl:??‘g{‘waﬁ‘ﬂe FRRYERIE oft o form
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I eagentastive bstdld dch AL LiES HOﬁh&tefse@%kJnhQ& dn%@@ha‘ﬁ’@e@'(galkypaﬂﬁ gen%ﬁ RHOS TRy form
astablellna e reduced bor ohy de reagents to form

stabl e aépﬁl%‘éeta“}fﬁlg‘&g"é@%leﬁ ks, &Wéﬂi%ﬁf‘lmmﬂcﬁé@ﬁ’%n of the carbohydrate
porDi on of aMtayGRssly at@dax@ma; b0l tad 18 Maes MBI whidRhPet Q8R4 thdRs Briddl sodi um
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I'n anOtdﬂ@lﬁdeﬁiﬁiQ&QﬁaU@&kn reﬁHrtQ& @M‘ézt/(ﬁ@ébtladlé‘és@ 7h¥ 153%6‘3/&? 76%‘?%8%3/888&51‘ [goni ne

resi dues can re ta-perio uétion of
an al d@ﬂ%@@lﬁi?’ﬁ% @‘4516311%52%0?% psé‘l'ﬁ@l@ Wé)cﬂl@zﬁ@o”g%e‘bfa\%d@%ﬂrsﬁiﬁ is (1992)
Bi 86onjcog@iced @it HakeSedkad Nisd@ininki®1 536288hio) Sithoat| defydesipasmbenfugast ed

are represented by the structure:
Disulfide (S-S) linker antibody-drug conjugates were tested for purposes of comparison to the non-
disulfide linker ADC of the invention. Trastuzumab-SPP-DM1 was prepared according to Example 3 (Ranson,
M. and Sliwkowski M. (2002) Oncology 63(suppl 1):17-24). Disulfide antibody-drug conjugates: trastuzumab-
40 SPDP-DMI, trastuzumab-SPP-DM3, and trastuzumab-SPP-DM4 were also tested, and have the structures
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with a drug noiety or |inker nucleophile. 25 Likew se, nucl eophilic groups
on a drug noiety include, but are not limted to: amne, thiol, hydroxyl,
hydr azi dewoasesmy9shydr azi ne, thi osem carbazone, hydrazi meTamedsxydsas e, and
aryl hydrazi de groups capable of reacting to form coval ent bonds with
el ectro |I|c groups on linker noieties and |inker reagents including: (i)
active ?%rs such as NHS esters, HOBt esters, haloformates, and acid
hal i des; (ii) al kyl and benzyl halidﬁécsuch Las-hgloacetanides; (rii)
al dehydes, ketones, carboxyl, and nal iy de/groups. 30 Maytansi ne may, for
exanpl e, be converted to Muy- SSCHI), whi be reduced to the free thiol,
May-SH, and reacted with a nodifie |bodyClChar| et al (1992) Cancer
Research 52:127-13 1) t o generate nayzan3|n0|d ant i body i ni

E&er Ant i body- naytan5|n0|d conjugates

2004/ 039176 Al; WO O {12 " 54 88 Al.; US 6441163 us 5208020
US 5416064; WP ' ) . i Tnker SPP is 35 constructed with
| i nker reagent i 4- (2-pyridylthi o) pentanoate. Antibody- SPP-DM

| conjugates are rem
ant i body-drug conj ugat e§
disul fide linker ADC of

ctye: Disulfide (S-S) |inker
purposes of conparison to the non-
3 skﬁgunab SPP- DML was prepar ed

E N wkoWski M (2002) Oncol ogy
63(suppl 1):17-24). D sulfide ant Ig conj ugates: trastuzumab 40
SPDP- DML, trastuzunmab- SPP-DMB, an ?rastu umab- SPP-DV4 were al so tested,
and have the structures 52 WO@1)1)5/117986 PCT/US211115 /111 8829 bel ow:
H3C L-Ab N O H3COOC NO |FH30 O NO CH30HOH O L-Ab =
CH2CH2- §-S- G2 CHRELH,-5rS-THaSHAGHN@B-—SPDP- DML 0 Trhst®Rinfab-SPDP-DM1
CH2CH( CH3) - S- S- CH( CH3) CH2CH2CI HNH- Tr  Tr ast uzumab- SPP-DM3 0 11 L-Ab =
CH2GE( CH3) 2- S- S- CH( CH3) CH2CH2CHNH- Tr Tr g§t uzunab- SPP-DVA 5 ADC of the
i nvention include SMCC |inkers and the mayt ansi noi d drug noi ety,

representedags. CHoCH(CH3)-S-S-CH(CHg)CH,CH,CHNH—Tr  Trastuzumab-SPP-DM3

L—Ab = CHyC(CHg)»-S-S-CH(CH3)CHoCH,CHNH—Tr  Trastuzumab-SPP-DM4

5 ADC of the invention include SMCC linkers and the DM1 maytansinoid drug moiety, represented as
Ab-SMCC-DM1:

@)
Ab
| .
O p
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Ab-SMCC-DML: 0 OeNtAb HP NHICCHRZCH2S ON~O0O O H3COC N-O
CH30 0 N--~-O OH H CH3O 53 One enbodi nent of Ab-SMCC-DM is

t st uzumab- SMCC- DM where pis 1, 2, 3, or 4 (Ab = trastuzunab, Tr, WO
2005(037992). Anot her enbodi nent of an ADC is trastuzumab- Sl AB- DM
(trastuzumab Tr) having the structure: 0 O [ H3C 11 CH2CH2S- CH2CNH CNH _
O4Tr P HCOo00C NO CH30 O CH30 OHH 5 SCREEN NG FOR

ANTI BODY- DRUG CONJUGATES (ADC) DI RECTED AGAI NST TUMOR- ASSOCI ATED ANTI GENS
AND CELL SURFACE RECEPTORS Trausgenic aninmals and cell lines are

particul arly us6£etunbomm§&@@%@e@smmaasmg% SIUOEIRLHGRL 85 ARGl that have
potenti al as FH @%‘iﬁ@ er ap: eut C

di sorders |“ﬁs\/ é y%ﬁbﬁ’gﬁ it B?d‘m"‘l‘ﬁfaf‘ﬁ%’ts R %?%HMéW?Sf“@’é’ﬁ% and

cel | surfacé‘”f)rh@é’éﬁ‘ﬁ?f’fé“m e.g. IIER2 (US 6632979). Screening for a useful ADC
may i nvol ve admi nistering candi date ADC over a rangeyof 1doses to the

transgeni ¢ ani fal, and assHﬁng at _var g 0|ihts for the effect(s)
of the ADC on tihe disease_or | 3)1295'28 8%;1 N ternati vel y, or
additionally, the drug ca b ni stered prior to or st nmul taneously with

exposure to an mh’eﬁeroofo & di sease,

SN

\\\\\

CH30O

SCREENING FOR ANTIBODY-DRUG CONIUGATES (ADC) DIRECTED AGAINST TUMOR-
ASSOCIATED ANTIGENS AND CELL SURFACE RECEPTORS

Transgenic animals and celi lines are particularly useful in screening antibody-drug conjugates {ADC)H
that have potential as prophylactic or therapeutic treatments of diseases or disorders involving overexpression of

10 tumor-associated antigens and cell surface receptors, e.g. HER2 (US 6l6329'79). Screening for 4 usefu] ADC
may involve administering candidate ADC over a range of doses o the transgenic animal, and assaying at
various time poiats for the effect(s) of the ADC on the disease or disorder being evaluated. Alternatively, or
additionally, the drug can be administered prior to o simultaneously with exposure to an inducer of the disease,
if applicable. Candidate ADC may be screened serially and individually, or in parallel under medium or high-

15 throughput screening format. The rate at which ADC may be screened for utility for prophylactic or therapeutic
teeatments of diseases or disorders is Hmited only by the rate of synthesis or screening methodology, including
detecting/measuring/analysis of data.

One embodiment described is a screening method comprising (a) transplanting cells from a stable breast cancer
cell line into a non-human animal, (b) administerieg an ADC drug candidate to the non-human animal and (c)

20 determining the ability of the candidate to inhibit the formation of tumors from the transplanted cell Tine,

Also described is a method of screening ADC candidates for the treatment of a disease or disorder
characterized by the overexpression of a receptor protein comprising (a) contacting cells from a stabie breast
canger cell line with a drug candidate and (b) evaluating the ability of the ADC candidate to inhibit the growth
of the stabie cell line.

25 One embodiment described is a screening method comprising (a) contacting cells from a stable breast cancer cel}
line with an ADC drug candidate and (b) evaluating the ability of the ADC candidate to block ligand activation
of HER2. Another embodiment the ability of the ADC candidate to block heregulin binding is evaluated, In
another embediment the ebility of the ADC candidate to block ligand-stimulated tyrosine phosphorylation is

evaluated.
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i f applicable. Candidate ADC nmay be screened serially and individually, or
in parallel under medium or high 15 throughput screening format. The rate
at which ADC may be screened for utility for prophylactic or therapeutic
treatnments of diseases or disorders is |limted only by the rate of

synt hesi s or screeni ng net hodol ogy, including detectinglneasuring/analysis
of data. One enbodi nent described is a screening nethod conprising (a)
transplanting cells froma stable breast cancer cell line into a non-hunan
animal , (b) admnistering an ADC drug candidate to the non-human ani mal and

(c) 20 determ nAn@tger tcth%d:@lprlt !ic'sctrlyed sta s&r&ﬁngcrﬁ’e%q}l gﬁl{)r%m& @1) éoHtEUng' cts!lstﬁ}arﬁ agtgolie Es% QheeP f

tunors fr om
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35 According to this assay, HRR2 qverexpressing cells are grown in a 1:1 mixture of F12 and DMEM medium
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The in vitro potency of antlbody drug conjugates was measured by a cell proliferation assay (Figures 1-

35  4). The CellTiter-Glo® Luminescent Cell Viability Assay is a commercially available (Promega Corp.,
Madison, WI), homogeneous assay method based on the recombinant expression of Coleoptera luciferase (US
5583024; US 5674713; US 5700670). This cell proliferation assay determines the number of viable cells in
culture based on quantitation of the ATP present, an indicator of metabolically active cells (Crouch et al (1993)

J. Immunol. Meth. 160:81-88; US 6602677). The CellTiter-Glo® Assay was conducted in 96 well format,
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used of 14.4 ug/ml with a range 9.1 to 22.3 pg/ml for 6 experiments against SK-BR-3 cells and a mean ICsg of 51.7
wg/ml with a range 28.7 to 63.1 pg/ml for 4 experiments against BT-474 cells. A lot of conjugate trastuzumab-
SMCC-DM1 with 2.7 DM1 per trastuzumab (drug/Ab) gave a mean ICsg of 15.2 ug/ml with a range 12.6 to
18.8 ug/ml for 4 experiments against SK-BR-3 cells and a mean ICsg of 94.9 ug/ml with a range 75.2 to 114.6

35  pg/ml for 2 experiments against BT-474 cells. The conjugates were inactive against cells MCF7 and MDA-
MB-468 which do not overexpress HER2.
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and separation of the antibody fromits DML noiety. As illustrated by the
hi gher conjugated anti body serum concentration at seven days, SMCC-Ili nked
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treati the t l%xggect ed dependi ng

on t herigel | nlsgculc mouie er.h dges n(!?fcc pondQO ur:tig;ponds {Jo{}byota glN cra;gf 5 )&BC to
receptors PF&d Rt ﬁDFH@m"‘B‘&ﬁ‘{:"é?‘géé’F"f‘ss‘° ‘“‘iﬁ%‘?lﬁﬁ&“?‘%@’i”ﬁgwbh“&ﬁ“& *FeNerd f act or s.
The in vi vémefpivkae Folst SRS BRE AP R P EE yeeerrdygeda  hi gh expressing
HBR2 transgeni cTuexphkiantdiybuserdno it ha Aprea b hograltctivas ipnofpagatred from t he
FO5 mnty 1@nolok SMNSGE Bt Ge ATRIFR: i SHrc60 BSreROkncsr@SRORMGEH By wab: rR8Pands poorly

to, HER@‘EPELAN 1anszﬁ.@m>&ansg§uchju@qta§wa4a5r@s nohh Rl ﬁ@lmqweﬁef\a ab Jiggmgn Arghcgroni t or ed
over 3-6 wg 6Mgizmaasure the tinme to tunmor doubling, log cell kill, and

tunor shri nka ol | ow up dose-response _and nul ti-dose, experi nment s wer e
conducted. Tu nDT°§m*§?VF ygor f“&%‘f”l“&’h PH™{HA SR e Eenitimts w‘f’?fﬁ?d“‘@%g’r“%”s%ﬂ
mut at i onal IFN/apizsid itwdigh 0 srsimee A TE gep deledq én opdgrtio prpyypigep cdfFanfiimRosuchhyt  t he HER2
that i s oversesprES sdds ivhicthrddgtervdand@e e fegempd! mimslttat eidatianidmttynor f or mat i on
1S 20  downstream authentic initiation codon of HER2 (for example, see Child et &l (1999) J. Biol, Chem. 274: 24335.
24341), Additionally, a chimeric intron was added to the 5' end, which should also enhance the level of
expression as reported earlier (Neuberger and Williams (1988) Nucleic Acids Res. 16: 6713; Buchman and Berg
(1988) Mol. Cell. Biol. 8: 4393; Brinster et al {1988) Proc. Natl, Acad, Sci. USA 85:836). The chimeric intron
was derived from a Promega vector, pCl-neo marmmalian expression vector (bp 890-1022). The ¢DNA 3'-end is
25 flanked by buman growth hormone exons 4 and 5, and polyadenylation sequences, Moreover, FVB mice were
used because this strain is more susceptible to tumor devetopmont. The promoter from MMTV-LTR was used to
ensure tissue-specific HER2 expression in the mammary gland. Animals were fed the AIN 76A diet in order to
increase susceptibility to tumor formation (Rao ef al (1997) Breast Cancer Res. and Treatment 45:149-158).
Figures 10-13 show that the ADC have strong anti-tumor activity in the allograft of a HER2 positive
30 tumor (Fo5) that originally arose in an MMTV-HER? transgenic mouse. The antibody alone (e.g, trastuzumab)
does not have significant anti-tumor activity in this model (Brickson et al US 6632979). As illustrated in
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The time for tumor size to double was measured (MTD, mean tumor doubling time). The three naked

anti-CD22 antibodies showed essentially no efficacy relative to a non-specific binding ADC (trastuzumab-

15 SMCC-DM1). The corresponding conjugates all showed the effect of significantly retarding tumor growth. The
effect of multiple dosing was established with RFB4-SMCC-DM! where the MTD for singly dosed mice was
18 days whereas the MTD for mice dosed three times, at days 1, 7, and 14, was 55 days. Complete remission of
tumor occurred in all 8 mice in the triple-dosed group. Other antiCD22-SMCC-DMI1 conjugates, with
antibodies 12F7, 9A8, 8C9, 8G10, 3F11, 10D2, 6C9, 14D1, and 11H10, showed shrinkage of initial tumor

20 volume or retardation of tumor growth relative to control (trastuzumab-SMCC-DM 1), after 7 days following a
single dose (400 pg DM1/m2) in SCID mice with 20 million Bjab-luc xenograft tumor cells per mouse.
AntiCD22 conjugates, RFB4-SMCC-DM1, 5E8-SMCC-DM1, and 7A2-SMCC-DM1 were also effective in
retardation of tumor growth relative to conirol (trastuzumab-SMCC-DM1), after 11 days following a single dose
(200 pg DM1/m2) in SCID mice with 5 million Ramos RA1 xenograft tumor cells per mouse.

25 The conjugate RFB4-SMCC-DM1 was studied at three different drug loadings on groups of ten SCID

mice with Bjab-luc xenografts (Example 8). The low (1.95) and medium (3.7) drug loaded conjugates each
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The in vivo efficacy of antiTENB2 ADC was measured with a mouse tumor xenograft model. TENB2

is a tumor antigen that is shown to be almost exclusively expressed in the human prostate and overexpressed in
human prostate tumors (Glynne-Jones et al (2001) Int T Cancer. Oct 15;94(2):178-84). PC3-TVA-919cvi:5isa

human prostate cancer cell line expressing high level of TENB2.

Athymic nude mice were subcutaneously injected with 5 million PC3-TVA-919 high expressor or

20

medium expressor cells in a volume of 0.2 ml per mouse. Cells were suspended in HBSS. When mean tumor

size reached 100-200 mm3, the mice were randomly grouped into 8 groups of 8-10 mice each and give a single

1V treatment of the samples below (Example 8).

63



At hym ¢ nude m ce were subcutaneously injected with 5 mllion PC3-TVA-919

hi gh expressor or
Calvb=oesenesssuspended i n HBSS. When nean tunor I
the mce were randomly grouped into 8 groups of 8-10 m ce each and

g&LEﬂEbH88016/01
hi m

nouse.
mB,
give a si
2016/ 1179
expressor
30 22
muri ne anft

i gh expressor

BBLIOM 1/ADC & mg ot 1
puse MID |(days)

MDDl alyss)

20 medi um expressor cells in a volunme of 0.2 m per

sipzeE/USe@shhegs24.00- 200

el ow ( Exanpl
Ghed@imlMré o2

e 8). 63 WD

An¥Epréssdé g redi um
PES/["(W@Igysy:I e lcontrol)

10 29 ﬂlﬂ

F - O
mur e daimt =1 aygv

PB§ Gugbideehar@y3 9

A QDD 72 [~ L0
cU=orr-=

34 14 18 - SMCC- DN

{megatiwve—eontrol )
rine

@éntrol)

[ N © My ay

m&xnegatlve

2

anti TENB2:
19 SMCC |
373 7.63 4
efficacy é
vehi cl e cc
anti -t unof
control and

31463737345
DREC RS A rEAe Y eed RRE-
@Mz‘z(negﬁ\veefmﬁm M

=DV

TmBz SPR-6.8873 8. 7
Uri ne ant

i - TENB2- DML conj ugat g

—3146=—373-10. 6 44

GRi meric anti TENB2-
s showed anti -tunor

TN DA
e JalftT TEIND,

187 43 DML

nst PC3- TENBZ
%a‘“‘ F’T’ e 10
COII

ative _ .
I Ca adal n

|cle contro

nors, frelatirve
TS, I

ant i NalFi
st PC3- NaPi 3b tung

#h- SMCG

control a
18 showed n
to negativ
5 anti NaPi

T0 negati ve
conj ugat

rs, relative

variants of

0
e
3b

conj ugat es
cancer cel
ADC- m nus
nodel .

Sprague- DadMEY-DMt s with t

kpp-bna@s. RODENT

K intifie)anOFENRRG148aS

dﬂ%&éﬁﬁ%ﬁﬂz%LﬂiV 378
control , "\ehi cl b" —were

. O her janti body
D3aCt i Vi tly, fgai nst
Ant 1 body-

eval yate

TOXI CI TY

RC3- NaPi 3b
ug conjugc
in_an acutsd

tynors, or ot her
it es and an

toxicity Jrat

smvest i gatoed by t
he ADC and subseq

A _~An ~r ~Ac

rgat nent of
uent inspect

aobhcaoaryviat i

fiemal e
ion and anal ysis of

Q a

the effect
wei ght s),
and hi st of

ofr—VvVar+ousS—ot

eliiingricepi TENBL1$8P-0
p&Mol ogy, the to

no Rac

1S, DASCTU—UTr yr o
p¥73par ameit®&t s (ser
Ki city ofi  ADC may

Lhaodv. 1

LLE*] YDJ’UUT‘.L
4and hemat ol ogy)
char act erji zed,

Wh chem stry
be observed

A

and neasul
SMCC- DML

ed. Tt was_Tound|

That at [equivale
3l ess dctitPe t oxi

A 5-day a¢

e e sruby

tTastuzumab-
PP-DM | .

t—dose tevet
Bty than tr

S,
23t uzumab- S

dy in addgl escent f

emal e rats (]100- 125 gns) was

conduct ed

and 3260 g
(two doses:

by a single

b T

injection of trastuzumab-SMCC-DML (two doses:
arison disulfide ADC,
R Yed animef Rfichay Aeainst P TEXTH, BIgTs.atkdive

owa}e

1860
15 trast uzumab- SPP- DML

cont r olto Meghtive b@tr()ldlaq/veﬁl)lc cdandy Mmenegllom wadaPisiasMcedMiabhjysate Showad S@dnti-tumor

chem's te%ﬁéacy%@&ﬂé%(%%ﬁ% Runffd
conclu

and 5

ng wth co

npl.

Qelgm r%}ge@ QY con@crl

et e necrops

?rk%’élhcﬁe

duies

ogl ca

K71 €8

t opat ho

DMarlBys 3

assessnent .

fagrLad

ant1NaP13b conjugates may have in vivo activity against C3-NaP13b tumors, or other cancer cell lines.

RODENT TOXICITY

Antibody-drug conjugates and an ADC-minus control, “Vehicle”, were evaluated in an acute toxicity

rat model. Toxicity of ADC was investigated by treatment of female Sprague-Dawley rats with the ADC and

subsequent inspection and analysis of the effects on various organs. Based on gross observations (body

10

weights), clinical pathology parameters (serum chemistry and hematology) and histopathology, the toxicity of

ADC may be observed, characterized, and measured. It was found that at equivalent dose levels, trastuzumab-

SMCC-DM1 was associated with less acute toxicity than trastuzumab-SPP-DMI.

A 5-day acute toxicity study in adolescent female rats (100-125 gms) was conducted by a single

injection of trastuzumab-SMCC-DM1 (two doses: 1860 and 3260 ug DMl/mZ), a comparison disulfide ADC,

15

trastuzumab-SPP-DM1 (two doses: 1860 and 3260 ug DMl/mz), free DM1 maytansine (thiol) and a control

Vehicle (day 0). Body weight was measured daily. Clinical chemistry, serum enzymes and hematology

analysis was conducted on days 3 and 5; concluding with complete necropsy with histopathological assessment.

Toxicity signals included the clinical observation of weight loss.

20

It is considered that weight loss, or weight change relative to animals dosed only with Vehicle in

animals after dosing with ADC, is a gross and general indicator of systemic or localized toxicity. Figure 14

shows the changes in body weight (grams) over 5 days. Rats receiving the disulfide ADC, trastuzumab-SPP-

DM1 showed a marked, dose-dependent toxicity, indicated by lethality at the higher dose and a decline in body
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morphologic evidence of toxicity against hematolymphoid tissues. The extent of toxicity was similar compared

30 to that encountered in previous studies using a dose of 25mg/kg. In contrast, animals in Groups 3 and 4 given
trastuzumab-SMCC-DMI1 at 10 and 25 mg/kg, respectively, were indistinguishable from vehicle-treated animals
based on clinical pathology and body weight data. Morphologically, these animals showed a mildly increased
number of mitotic figures in the liver, however, peripheral lymphoid and hematopoietic tissues were within
normal limits.

35 Group 5 animals, 50 mg/kg trastuzumab-SMCC-DM1, showed evidence of toxicity. However, with
the exception of one liver function test (ALT), the severity of toxicity was less than in animals receiving 50% of
the same drug dose as trastuzumab-SPP-DM1 (Group 2). At about the same dose, trastuzumab-SMCC-DM1
(Group 4, 22.3 mg/kg) showed about 25% of the AST level as trastuzumab-SPP-DM1 (Group 2, 25 mg/kg). By
day 5 of this study, Group 5 animals showed increases in body weights (following a transitory loss during days

40 3 and 4), a decreasing serum bilirubin and a rising platelet count (Figure 15).
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35 The formulations include those suitable for the foregoing administration routes. The formulations may
conveniently be presented in unit dosage form and may be prepared by any of the methods well known in the art
of pharmacy. Techniques and formulations generally are found in Remington's Pharmaceutical Sciences (Mack
Publishing Co., Easton, PA). Such methods include the step of bringing into association the active ingredient

with the carrier which constitutes one or more accessory ingredients. In general the formulations are prepared
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Formulations suitable for parenteral administration include aqueous and non-aqueous sterile injection
solutions which may contain anti-oxidants, buffers, bacteriostats and solutes which render the formulation
isotonic with the blood of the intended recipient; and aqueous and non-aqueous sterile suspensions which may

40  include suspending agents and thickening agents.
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40  head and neck cancer.
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,—

An exemplary dosage of ADC to be administered to a patient is in the range of about 0.1 to about 10 mg/kg of
patient weight.
For repeated administrations over several days or longer, depending on the condition, the treatment is

40  sustained until a desired suppression of disease symptoms occurs. An exemplary dosing regimen comprises
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35 Williams & Wilkins, Baltimore, Md. (1992).

The anticancer agent may be combined with an anti-hormonal compound; e.g., an anti-estrogen
compound such as tamoxifen; an anti-progesterone such as onapristone (EP 616812); or an anti-androgen such
as flutamide, in dosages known for such molecules. Where the cancer to be treated is hormone independent
cancer, the patient may previously have been subjected to anti-hormonal therapy and, after the cancer becomes

40  hormone independent, the anti-ErbB2 antibody (and optionally other agents as described herein) may be
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injections of a wheat germ agglutinin-Sepharose (WGA) purified FrbB2 membrane sxtract on weeks 9 and 13.
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or a vial having a stopper pierceable by a hypoderm c injection needle). At
| east one active agent in the conposition is an ADC. The | abel or package
i nsert i mstocatse74shat t he conposition is used for treatiPog/ush@s/ocssadi tion
of choice, such as cancer, In one enbodi ment, the |abel or package inserts
indicates that the 10 conposition conprising the anti bodé %eﬁl ntgs Er bB2
can be This@es follpwied byan i¢ driectipn Qﬁﬁﬂ(&rﬁo‘@k%%)@é%%@’a‘aﬁo@%@ sple, tﬁi‘éﬁre &f&¢ted from
the gr %Qse@rgﬁﬁﬂn§ﬁde')®3-@cg8 6 Bi@Fidala sgetmihilis FaciciEncd &¢ BpBobindikgHHRLIS AMI B2,
ErbB3 and. Erb In addition, the | abel or package insert nmay indicate
that tf loﬁ‘éfP‘fn@?ffClFEltSmSe treated i s one having cancer characteri zed by
excessi ve adhé wardrieamnesiong ntiSedy PS5 machaperited SEingE 2t PP ERIRESEFhB2, ~ Er bB3
'?[1 Brb @éateg?%ﬁ des&%&@ﬂf}? ke ,5a%qlbﬁhﬁ@é}@§rdlsﬂlaéﬁrebﬁwﬂﬁlﬁs M\Aildbﬁé b:gfrééésley RUPFLES S ) one of

ese recep ors_and/ or i ch over es r | ch as
TGP- a) Teforise:| B dpmagizedauRd e 3“55@83?%% edsi‘é s%ﬂ?vﬁ getnme?tﬁ es?gﬁ%§&éorrp05| tion
can be husasiDises. Thisestbodyand &Gl isstyes.ei n the cancer is not char acterized by
over expression of the BrbB2 receptor. In other enbodiments, the package
i nser t g MRV b gl GRli8n bidlsutign ADC conposi ti on can be used also to treat

hor none ndependent cancer rostate can n rect al
cancer. Tlhe Céﬂgf"}ah‘loéta‘ﬁ‘ing Wﬁ?ﬁf@l‘:&?m@a@%%@ﬁ sgq%‘gs ng@%s 5§2%37ﬁ é‘?né% W th
a qoﬁp%@ gissoRed iabnad MEseE: (25 nAOMBRS0eiM NedCiepEChhpalindetarmpriog exhange ADC

usef ul ﬁ% ?53 %}Pr es& qg Eg an)In Cflt he{d%c%{llﬁltbrz}tJ&Qn {ﬁQ;aan Bh¥r. Ofne E&ﬁnﬁ%tﬂe§ a first

ant i body Brias B I nhi cancer cel

over expragsd with tthameé?W#r (teplugn ¥dereRL Té"’éﬂ%“&la'i’l BpS e\‘/\ﬁtefi Ry Ristog %%%O%&W&?Wéd

t her ei Nye mgrrtam nIl\heFerﬂBHQ QbHRghi AR eSwae SeRarituard ihogyLydi iyl nts:

Er b- B2 and Iocks | i activat i or a conjugate of
this sc®8H &O‘ﬁ?ﬁ‘fli‘%gdvnglssrlumphos %at? §§%’%%?%§2%P?§Dg$t?‘%e of manufacture in
this enbodi nent may further conprise a package insert indicating 25 that
thesf i rgh ARY . SESARG: SOTRRENLS. €aludes: Yaa el brreptcancer . Al ternatively,
or additronalTy, the article of nmanufacture nmay further conprise a second
(or third) container corrpri sing a pharmaceutical |l y-acceptable buffer, such

as bactgj;statl C \@p [ HNAFe6E if0 BV\FI) pposphat e- buffered saline,
X
A

Ri nger ol Wion rosep solluki d. d.t_may fuctrher include ot her
mat eri al 8sirabr’e @r a co rcijal Nan8 u¥er stH dpoi nt, including other
buffers, diluents, filt@rs, Tneédled, and syringes' 13§ EXAVPLES Exampl e |

- Production, Characterizati on and Humani zati on of Anti-ErbB2 Mnocl onal
Ant i body 4D5 The nurine nonocl onal antitody 4D5 which specifically binds
the extracel lul ar dormain of ErbB2 wa pbmiduced as described in Fondly et
at (1990) Cancer Research 50: 1550-1958. Briefly, N H 3T3/HER2-3400 35
cells (expressing approximately | x 105 ErbB2 nol ecul es/cell) produced as
described in Hudzi aket at (1987) Proc. Natl. Acad. Sch. (USA) 84:7158-7163
wer e harvested vvi’{h phosphate buffered saline (PBS) cht a%ng 25mM EDTA

and used to i munize BALE/c ce (_3§_0 He S eAchRikertirons i . p. of
107 cells in 0.5rn1 PBS on %41%5!'“8 e mce th anti sera

that inmunoprecipitated 32p-I 'B d ErbB2 Were g| ven i.p. Anjections of a
wheat germ aggl uti ni n- Segggbie (WBA) purified ErbB2 nenbrane extract on
weeks 9 and 13. , 43 V\@ 206/ 117986 PCT/ US2016/01 8829 This was fol | oned by
an i.v. inject oﬁ the ErbB2 preparation and the spl enocytes
were fused wit ZnB | i @e X63- Ag8. 653. Hybridona supernatants
wer e scrcg_gged o

=

y ELI SA and radi oi nmmunopr eci pitation.

Purified trastuzumab was derivatized with N-succinimidyl-4-(2-pyridylthio)pentanoate to introduce
dithiopyridyl groups. Trastuzumab (376.0 mg, 8 mg/mL) in 44.7 mL of 50 mM potassium phosphate buffer (pH
20  6.5) containing NaCl (50 mM) and EDTA (1 mM) was treated with SPP (5.3 molar equivalents in 2.3 mL
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The marine nonocl onal antibody 4D5 was humani zed, using a "gene conversion
nut agenesi s” 5 strategy, as described in US 5821337, the entire disclosure
of whi ch we 2nevimssexpressly incorporated by referencepPCThms26vs0e8322 ed
nonocl onal anti body 4D5 used in the foll ow ng experi nments is designated
huMAb4D5-8. This antibody is of 1gd isotype. nmple 2 - Purification of
Tr ast uztiereb. e ingibationder P afinyen grdapeeondf aﬂ@ﬁé@?ﬁ&i{‘?)me(fﬁﬁw&m &% Fhumab
HER?, WRerSBR:b33 4) Scpiiiéxsms ¥ dtumd QuiBistedhvisisas|nie sbdium cEfiteril sAVBE NoOf 2 8M (25 M

MES, 5 5. 6 oad 0 |

S 15 AL Maipofy Phbing kol e RORE Ay 68 ThP R ARG o f R RGN AT 05€
col umm waagsterhiest as daethediabaie: Redobray @éh?éﬂoﬁlfﬁ wHbdp (tREPAYRAP -V RYIE)337 me

Tra tU%w%v)ﬁﬂ&5€éléd§agfé2bMopryﬁan$échglp§1h@edmaﬁnumﬁ@entratl on of the buffer to
200 mM Fractions caontaini ng t he ant 9 ng/ i,
and di al yzed NEEHRSTBE PafBbiCAPRPAG S e orager apvbhu et T

NaCl , 2bedyBENAdipicifatbbufits plEX Ak ﬁnchonceﬁzraapacpfatsmmﬂefDMhtN bb@ytylai ug-

Conj ugat es rast u SPPR- Pl
S S N OneE ZNE@% (f%gltrg;uge %S&?%P—g %l\lﬁ:léﬁe H'i'l ‘feqm%le%tssl% 1 p_mo CN: g q
N 0 mm dlmwtmcet@%@(nwpa%wfw ine ﬁ?%@ﬁ“ﬂ@ulﬁﬁb‘f%%@‘ t%?éﬁ‘i‘(\?%ﬁﬁ?éeflb\%‘& h

'g\Fr 313)0‘) g i salwand tsthe réac&% ppaeéédslwt i) PRpARO@Ie afg@n fortatogce  dit hi opyri dyl
astuzuna

phosphat e buff &7 ‘(’b}fés:i‘?agedémg%e%’&ﬁqgé g}il fhtﬁa%ﬂ Co{ugg nﬁm 2, %@?\}9 A u 5 was

t r eat eckquilitiriiedSRA 36 MMBsodivingitraegidit wivl Natl, $>H|6r$ Thegflay ratg was Y Izle(%vaﬂ tlons

PCT/ US?(Q(;'@A']E dacBBth cofidchRa le kdjor gl (%ﬁterlam&ljﬂ@-ﬁ!lcﬂ&l IfI(Q 87 @@guﬂ?ﬂﬁl uthe ﬁlaJUﬂﬂﬁd’ ar g on

at anbient tenperature, e reaction. m (9 tﬁr hte

S phadcmEES TP Ea T LTI ST G e ofte Tl R ©

MVl 15EDTdug risidciixaiyedpendnghody moledule et wan determimedbypombuais féﬂd)S@B@Wé%ﬁz niptpad deg r ee

of mod'isbggtahﬁfau&fmfa@@mngmms VaEbekelaned as described above.
Recovery o nodi f1ed anti bodp (trastuzunmab- SPP-Py) was 337 ng 5

(89.7% with 4.5 rel easabl e th| QE)&ES rasmzu% ‘s'ﬁﬁclﬂlv?lked per antibody (p').

Example 4 - Preparation of Antlbodv—Dru,q Conj

Purified trastuzumab was derivatized with (Succinimidyl 4-(N-maleimidomethyl) cyclohexane-1-
20  carboxylate, SMCC, Pierce Biotechnology, Inc) to introduce the SMCC linker. Trastuzumab was purified from
HERCEPTIN® as in Example 2 and buffer-exchange treated at 20 mg/mL in 50 mM potassium phosphate/ 50
mM sodium chloride/ 2 mM EDTA, pH 6.5 with 7.5 to 10 molar equivalents of SMCC (20 mM in DMSO or
DMA (dimethylacetamide), 6.7 mg/mL). After stirring for 2 to 4 hours under argon at ambient temperature, the
reaction mixture was filtered through a Sephadex G25 column equilibrated with SOmM potassium phosphate/ 50
25  mM sodium chloride/ 2 mM EDTA, pH 6.5. Alternatively, the reaction mixture was gel filtered with 30 mM
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Trast uzumab- SPP-Py (337.0 ng, 9.5 nols of rel easable 2-thiopyridine groups)
was diluted with the above 35 mMsodiumcitrate buffer, pH 6.5, to a final
concent r avoanosoft 7865 nmg/ nL.. DML (N2' - deacetyl - N2' - (3- PCT/US2005/018829

ner capt o- | - oxopropyl ) - eyt ansi ne), the structure of which is shown in
Figure 1, (1.7 equivalents, 16.1 nols) in 3.0 nMdineth ce de (DWVA
39% v/ v citmte el 59 nMzpdiyreflaride # POk AutReyY sRafainiog BRrtio et PP‘Bed%/aH as ?adr body 10

sol uti Q{@eovéib@ft{a@@zﬁﬁmmmam%ed at anbi ent tenperature under argon for 20
hours. The r atlo i ol um
(5.0 cmx 9 [ﬁimgefmﬁ‘faegasw lIunabra e Qr[g){,hveSQQ(&ﬂ&QdW th m ci &rtag{hélp 154
Nadl , [phbSﬁha&/SO mh@soq‘hmwhlvraﬂp/é A EDBA.QH L5 92 fingd Aepcaation E10; r%ﬁ/fgl anfl 52606 W each)

\_II_\ﬁr § cqlib ﬁﬁ/ﬁ S%ﬁlltlcl'f%f BRi191 7 RRAKALRHEERE SMCTARStuAuial 30 Mg, in eﬁﬁetﬁ}lﬁcghtmﬁe 3).
e nmmj or

rlssm)norrerlctrasu DI\/[lT‘ ra 1 O 4-51
wer e pJ(S‘F @EF“%WS é%”ggf/té‘al leﬁ‘ﬁeé“pﬁ‘ﬁ%é'lnde{)?rgwﬁ%g&ﬁ ug%ﬁrrutr) ecu ugﬁkon [E&Bél
ant i bodyixtnme weciiieed (uh afzshadet@S el fitdtidnyeolrpa Sluir 3 ‘h%;cnt) hyéth éb§8§ HaHoS- at 252 nm
and 28 tjfmtlvlggqﬂe rgagm%;tf&e R&s } fﬁteful Wih m%&&:i‘ﬁ&e RRANs@Eak S&Qﬂﬂchﬂﬂﬂhéﬁ EJHG

eparation of An ni u s

N - PP 5 @A hiss B T s PR S B PR Bisghere o
N-KO QhtidddGaiBsp) i aisé beatbatuied Dy thass spebron@sy. desnjuyaipn meschlspibe moritSiad b HISri dyl
4- (N-mal ei m.do 0 oMeSne aRlIRIsCe
Bi ot eckf’ng'f%}éy,yegnll’%écgogﬁ%%%&r og%(g%&% %aggwgwc%gs@?%%gl T ast uzgurra% was purified
from HERCEPTI N(r) as in Exanple 2 and buffer-exchange treated at 20 ng/m_

LB geugHet e/ 50 M sodi um chloride/ 2 mMv EDTA, pH 6.
with 7.5 to ﬁgﬁovﬂmg tﬂlﬁ proQttl \oeeeatiind pliruSidaGet@ Bvithrivie SMCOMBIOr gnd DMJ\aug moiety
(di nmet h\}J/I acet %E"mcf)hn 6.7 ng/nL). After stirring for 2 to 4 hours under
argon at B et erature, the reaction mixture was filtered through a
Sepifadex &5 colum equilibrated with 50mM potassiumphesphate/—56-25 nmV

uuuuuuuuuu 'JI AT C7
sodi um clhAQibbdd€hug2o tEDTA,anaL—édﬁ(Ai)) Al ter nat iilzah, the peagtdran m Xt ure was
gel filtepedywith 30 M 75 WO 2016/ 117986 PLCT/ US2016/ Qloa@a82®MIgiHrat e and
150 nM spdi-um-echl-ertde—at—pH-6—Antibody containing fractions were pool ed
and assaysi-sM@eDMYery of | t@Emznmab- SMCC wadlalddvs 5.0 ‘
anti-NaPi3b

2H9-SMCC-DM1 2H9 Mab anti-EphB2R | 4.0

ragweed-SMCC-DM1 ragweed 2.7

antiTENB2-SMCC-DM1 anti-TENB2-3416#2 Mouse | TENB2 2.5

MAD

anti-TENB2 20D1 Fc Chimeric Human Mouse TENB2 3.32

Chimera-SMCC-DM1 anti-TENB2

antiCD19-SMCC-DM1 antiCD19 (mlgG1 isotype) CD19 5.05

2H7-SMCC-DM1 antiCD20 (mIgG2a isotype) CD20 2.44,3.84 (two

lots)

CD20 LC-SMCC-DM1 antiCD20 (Rituxan®) CD20

HB5-SMCC-DM1 antiCD21 (mlIgG2a isotype) | CD21 4.05

RFB4-SMCC-DM1 antiCD22 CD22 1.95-6.75 (multiple

lots)

Cy34.1.2-SMCC-DM1 antiCD22 CD22 2.70

12F7.1.5-SMCC-DM1 antiCD22 CD22 5.90

9A8.1.1-SMCC-DM1 antiCD22 CD22 5.00
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The drug-1inker internediate,
50 mM pot assi um phosphate/ 50 mM sodi um chl ori de/2 mM EDTA, pH 6.5,
and reacted with 5 a POTdst@sioudsecon of

final

corwertvesativa of 10 ng/
DML (1.7 equivalents assumng 5 SMCC/trastuzumab, 7.37 ng/m)

in

trast uzumab- SMCC from above, was diluted with

to a

under

ng

D20

di met hyl f,g,g(_a.m_d,g The reaction was stirred anbi ent tenperature
argon fo 8@19 tosmbouwivil6 hougsicpdhe conj ugatl oRpheact i oﬁp 296‘ xture vva*g
filtered-through—a—Sephadex—G25 gel filtratign caolum x 4.9 ¢
X PBS at| pH#36. 153MC(Z\DMer nat | mgtpz2 t he reacti onomyxt ure wa@ogel filte
10 MM sugetrrate—antd—156—+mMsedi-umechlorideat—pH 5 The DM /trastu
ratio (p 8M§.2$M¢C-EmlrreasuamdDw t he absorbaﬁm:)ezat 252 3ton and at
The drugrtoI0—antibody ratio{p)y—ray—aso—bereasuredbyrass—
spect r onetH4L4-BBEC-WHHL | on paiCREB0 be noni t ol €2by SDS| s5pol yacryl am
el ectropnoresis. _Aggregatipm be—assessedibytaser—ttght—secatter
anal ysi s| 7A%ht-P¥eEPMMOC- DMREERH ugat es:  Fol | 6RRAg t hi $ 3ot ocol , o
ant i bodyf ﬂﬁ% g@n{:‘ aT €S W1in the SMCC T T nker _and Divit grug noiety
pr epar ed, 115 Ant #8683~ dr ug conj ugaf®2ant i body-5PAb) anti gen
aver age d%%gl% oadi ngﬂg% 10OH SMCC- DVIL ru-i rrurl nejy Ne
ant i - NaPi anti - EphB2R®2d  r agyédl- SMcC- DML
2.7 antj 'I;lgll\lgg Sm%qmgﬂvﬂ antj - 2- 3416#2 Moyise TENB2 ]@% VAL anti
20DL Fe |Chinat] A oSS 3 35 chi PR swcc ; Oanti - TENB
ant i CD19- SMGG: v apf;i CD19 :(nﬂtﬂﬁl i sotype) Ci é% Eé SMCC- DML
(mM gRa lisotype) CDH20 2. 44 4 (two | ots) LC— -DML anti G
(R t uxan|O@b2@B2R1cdBk1 SMCG- MD@MI CD21 (mg E)zi sotype é? 1 4.05
RFB4- SMOGc-BML—anti CD22 CD22 1. 95-6.75 (multiple Tots) v34, 1. 2- SMC
anti CD22 10D32.13MEC-DM2F7. 1 Hu&yiaC- DML ant i CDR2peb22 5. 99909A8.1. 1-S
ant i CD22—€p22-5—060—76-\WO12016/ 117986 PCT/ USP016/01.8820 8C9 1 2-S
ant i CD22| O2SMQC-DM1 14B3. 3 b SVOa(AMA) ant i COR2D@I22 5. 208.60 8GLO. 4. 2-
anti CD22€D22—3-69
5C3-SMCC-DM1 antiCD79a (alpha) CD79a 1.85
6G1-SMCC-DM1 antiCD79a (alpha) CD79a 3.50
TH7-SMCC-DM1 antiCD79a (alpha) CD79a 3.25
8D11-SMCC-DM1 antiCD79a (alpha) CD79a 3.60
8H9-SMCC-DM1 antiCD79a (alpha) CD79a 3.40
11E5-SMCC-DM1 antiCD79a (alpha) CD79a 3.60
15E4-SMCC-DM1 antiCD79a (alpha) CD79a 3.25
16C11-SMCC-DM1 antiCD79a (alpha) CD79a 2.50
2F2-SMCC-DM1 antiCD79b (beta) CD79b 3.20
17A7-SMCC-DM1 antiCD79b (beta) CD79b 4.40
SN8-SMCC-DM1 antiCD79b (beta) CD79 4.40, 0.80 (two
lots)
1F9-SMCC-DM1 antiFcRH1 FcRH1 4.20
7A2-SMCC-DM1 antiFcRH2 FcRH2 4.20, 3.95 (two
lots)
7G7-SMCC-DM1 antiFcRH2 FcRH2 3.80
cl1D6-SMCC-DM1 antiFcRH2 FcRH2 2.20
51505.111-SMCC-DM1 antiCXCRS5 CXCRS 6.10
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284.1.4-SMCC-DM anti CD22 CD22 5.20 7A2.4.1-SMCC-DM anti CD22 CD22 3. 60
4H3. 2. 2- SMCC-DML anti CD22 CD22 3.60 5B8.1.8-SMCC-DM anti CD22 CD22 3. 60
3F11. 2. 1-\goRmsAvIsant i CD22 CD22 4.50 6C9. 1. 3- SMCC- DML aoTiuSRRa/ogit2? 3. 70
10D2. 4. 3- SMCC- DML anti CD22 CD22 3.65 10D6.8.1-SMCC-DML anti CD72 CD72 2.90
ZL7- SMCC-DM—ant i CD79a (alpha) CD79a 3.60 5C3- SMCC- DML_ant i CD79a (al pha)

CD79a 1. 852CHGIChHMeSNIM- anthi@an (al pha) COAQ&;i3, 50 |74y SMCC- DML

ant i CD79q1]11\/a]I pha) CD79a 3.25 8D11-SMCC-DML dnti CD/79a (fal pha) CD79a (3. 60

8H9- SMCCBMt—ant+EB79a T’al §
CD79a 3. GO2:PESEASHEUCCOM. dntiPSDRYmg (al pha) GDZ@a 3. 25 | 46C11- SMCC- [
ant i CD79a DMl pha) CD79a 2. 5

hay—Cb79a—3—40—11E5-SMCC-DML_ant i CD79a (lal pha)

0 2F2-SMCC-DML anti CD79b (beta) CD79b 3./20

17A7- SMCC- DML —ant T CD79b (bgta) CB79b—4-46—=Sh ant+Cb#9b—(het a)

CD79b 4. 4%{6%@%&%@ ot s)| antPEGA&NEC- DML ant| ISERH FCHHI6 4. 20
7A2- SMCC

FcRH2 3. 80
anti CXCRr
Chi ner a- § an | Br eV| can

Wg PSCA ML 9 sX 2T %anthSCA hl CA 2.6, , DML
XFgRHS: 3¢ %%Cﬂﬂld; 11@D f {%t A2 2.6 SI\/D?[,R xFCRHE! 7D11- svoc] DML

anti | RTA? 1115*1'5&&%601)1\41 Mouse anti-CA 0772P MAb | CA 0772P
MUC16
xNCA LC-SMCC-DM1 Mouse anti-CEACAMS CEACAMS
MAb NCA

10

15

anti FcRH2 FCRHZ 4.20, 3.95 (twojlots) 7G7-SMCG-DML ant]i FCRH2

AN ECIYE FORIZ 220 STS05. [L11=SNCO- -
KE)117086 PCT] U848/ 01 980 12C7 Fe |
brevican 4. 60 DML | H2: PSCA hl oo SMCC- ant/i PSCA

%

Antibody-BMPEO-DM1 Conjugates:

For cysteine conjugation, the antibody may be reduced with a reducing agent such as dithiothreitol
(DTT) or TCEP, in the presence of EDTA. After incubating for about one hour at 37 °C, the pH is adjusted to
about 7 with 100 mM potassium phosphate. The reduced antibody is modified by the bis-maleimido reagent
BM(PEO)4 (Pierce Chemical), leaving an unreacted maleimido group on the surface of the antibody. This may
be accomplished by dissolving BM(PEO)4 in a 50% ethanol/water mixture to a concentration of 10 mM and
adding a tenfold molar excess to a solution containing antibody in phosphate buffered saline at a concentration
of approximately 1.6 mg/ml (10 pM) and allowing it to react for 1 hour to form Ab-BMPEO. Excess
BM(PEO)4 is removed by gel filtration (HiTrap column, Pharmacia) in 30 mM citrate, pH 6 with 150 mM Na(l
buffer. An approximate 10 fold molar excess DM1 is dissolved in dimethyl acetamide (DMA) and added to the
Ab-BMPEO intermediate. Dimethyl formamide (DMF) may also be employed to dissolve the drug moiety
reagent. The reaction mixture is allowed to react overnight before gel filtration or dialysis into PBS to remove
unreacted DM1. Gel filtration on S200 columns in PBS was used to remove high molecular weight aggregates
and furnish purified Ab-BMPEO-DMI.

Following this protocol, other antibody-drug conjugates with the BMPEO linker and DM1 drug moiety

were prepared, including:

Antibody-drug conjugate antibody (Ab) antigen average drug

(ADC) loading (DM 1/Ab)

trastuzumab-BM(PEO)- trastuzumab (Herceptin®) HER2 2.94

DM1

CD120-BMPEO4-DM1 Mouse anti-GP120 MAb GP120 2

RFB4-BMPEO4-DM1 antiCD22 CD22 3.7 and 4.25 (two
lots)
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11D10 LG SMCC-DM Mouse anti-CA 0772P MAb CA 0772P MJCL6 xNCA LC SMCC- DML
Mouse anti - CEACAM6 CEACAM6 MAb NCA Anti body- BMPEO-DM Conj uptes: For
cyst ei ne wonpesgaresen, the anti body may be reduced wi th acraseasogsagent
such as dithiothreitol (DTT) or TCEP, in the presence of EDTA. After

i ncubating faqr _ahout one hour at 37 C, the pHis adjusted to 5 about 7

wi th 10650 et RS SH P PRcSPHE8Y The reduced antibody is nodified by the

bi s- mal ei n défficeagemidC Bt REGI4d (R cellt paifEiieabea] euployiagint Pt ptbact ed

mal ei m : I i i S,. > acconpl i shed
by di ssg?(\)/[%rrg\gé&BR/(q%%g)a% B?%&lg%ggg%qg?ﬁ%%gﬁy %%ngnﬁrx@fﬁg%g@%sgggoncent ration of
10 nM and  addi ng AR afiahtfoPidd MEH Al cuft€ ERintn® abbuSR¥ Ue%llg RRBRNERA! 0t | body
in phosphate buffered saline at a concentration of approximately 1.6 ng/m
(10 DM and al | owMRP-MB-46%) it wedim vasdeppsitadinreachavell of aACAIS I BYREOY Ik gletss 10

BM PEO) 4 i s eenoveshtlywdelvet bﬂeﬁdisgtc%r?imix(g"rﬁlquﬁh&n@QﬁHéﬂ%dlsPhar ][mflda) : n 30 nM
citrate, pH 6 wt 50 uffer. An approximate 10 fo nol ar excess
DML i s dissolved ?ﬁ&&aﬁ%rﬁt%ﬂ%‘{y\ésgaé’% ré%nﬁfewcelbﬁﬂ&)l'gg??ﬁfé5053"3&1‘“(50 the Ab- BVPEO

i nt er medi at e4 Di nkepjdtes figte auitibeted (DR teprpgyatark o afpexemplyd®Pednites di ssol ve t he
drug noi ety 5reagaRblumd HECelIBREGI0MRaddht¥bdl 6 the Folithd VBl Qe WEARE p &\éﬂr{“ ght
bef?de gel filtration lﬁr déqal ysis into PBS to renove unr eact ed . Cel
filtration on 5206 REFLIEEIY PBS was used to rempve high nol ecul ar wei ght
aggregates @5 an@befogntentssiereomirédfforeomidites BAREDiEN\bhakelto ildmaiceigysishi s pr ot ocol ,
other anti bodly- dr 4, JFRNHGRkRS: W ddh dRERIE0 S o DA, %xﬂa&é@&n@' ety
wer e prepared, including: Antibody-drug conjugate anti ocfy ( anti gen
average drug (ADt‘ﬁn‘"q'oadi ng (DM /Ab) trastuzumab- BM PEO) - trastuzunab
(Herceptin(cy) HERBniZes@dceDib recdind 2tV erb¥k adIS-LreR el lnddibe2BeceMaiR, GP120 2
RFB4- BMPEO4- DML anti CD22 CD22 3.7 and 4.25 (two lots) 78 WD 2016/117986

PCT{3JS2016HR % - 8849 cledetdd Rl Sty inldlcevi trO cell proliferation assay Efficacy
asured by a cell proliferation assay enploying the foll ow ng

of ADC were € . L1 ) .

pr ot ocol (P’le‘ngﬂ%eg‘ﬁ“tﬁi”ﬁ?‘de?r'@é"ﬁ AVIERgYt tumigrs) wics 4 sirSpams ofifjpus arvpals ware idied2802)
Cancer Ras, eaﬁl?m&lﬂBﬁeeﬁé&iBéiﬁglerSn&g@fg @hel og$nt7: onfol(\)/%g%u@hs dﬁféieﬁ/%{g\kpt ﬁlb‘i\{téﬂsﬂl@@roup 4
contain ce - r - MB-. _in nmedi um
was dep{gglg‘}rgcggﬁloné%%ﬁ&\hgh%d ((jv?s Cgﬁe §§§1 ?/\y/eclarl%fac %uﬁg&rﬁélgé\/%é‘fnfsé}lfs%?tﬁ%\%?me Q%mtént r ol
wel |'s weteeyt Byyn fderry dhboarsnihguipraei 1gPrheursiipasi-doo (Tihe sain was isglated\dE anéhadyadded
to 20he exdp@®Cwetadurddel | s and incubated for 3-5 days. 4. The plates were

equi l'ibratedsto r.oom.t er re ]f) r approximately 30 mnutes. 5. A volune
. r@fp .gghlcle ﬁ’gg,é) .#n?A @h ;
of CellTiter-d o Reage ud 0 e volunme of cell culture nedium present
in Group 2: Trastuzumab-SMCC-DM1
Group 3: Trastuzumab-SPP-DM1
Group 4: Trastuzumab-SPDP-DM1
25 Group 5: Trastuzumab-SPP-DM3

Group 5: Trastuzumab-SPP-DM4

Example 7 - Serum stability in rats

Six dose groups with 6 Sprague-Dawley rats (100-125 gms each) per dose group were studied. At Day
0, Animals were administered a single IV dose of Vehicle, 10 mg/kg trastuzumab-SPP-DM1, or 10 mg/kg
30 trastuzumab-SMCC-DM1, at a dose volume of 10 ml/kg via the lateral tail vein. Approximately 300 ul whole

blood was collected at each timepoint: 0 (predose), 10, and 30 minutes; 1, 2, 4, 8, 24 and 36 hours; and 2,3, 4,
7, 14,21, 28 days post dose.

Example 8 - Tumor volume in vivo efficacy

High expressing HER?2 transgenic explant mice:

35 Animals suitable for transgenic experiments can be obtained from standard commercial sources such as
Taconic (Germantown, N.Y.). Many strains are suitable, but FVB female mice are preferred because of their
higher susceptibility to tumor formation. FVB males were used for mating and vasectomized CD.1 studs were
used to stimulate pseudopregnancy. Vasectomized mice can be obtained from any commercial supplier.
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10 each well was added. 6. The contents were mxed for 2 minutes on an
orbital shaker to induce cell lysis. 7. The plate was incubated at room

t enper at we 2bew11iB6ni nutes to stabilize the | um nescenceCTaisgealorssads

:_urr! nescence was recorded and reported in graphs as RLU = rel ative

um nescence units. 15 Example 6 - Serum cl earance and stapility . in mce A
bei ge Fetnders were bdieieh cithraF VB miogiot HEURYBLADF 5 P??ihétémf“}ﬁo@i“}lcee%&fﬁ‘%e ‘}éfh f our

a][n ZBDE§¢t%éy%(gﬁ§ s@bRdicle Abre udddio pPentRBEcremesorfemeioneHovevel, highs pRveg/ kg dose
o] i n ueou arrier,. ex Lt ' Linherd €5€1 ved
only caPFFEFY %#%e e e’ﬁﬁges%g? oésqatreecg r%’}(leﬁgtgaﬁnd in@d%{El%}:og Jua?ee%ér)\%@r' Sgr?élglt ﬁ{esi a at
each t iobteingiovithtsorfidevetripipg tugsrs withes baving§tttibur s, 24 hours, 72 hours, and 168

houss) post -gase haJﬂ\n}ﬂmﬁ&ér i ' %rd.pﬁgl{e&-fr&ﬁ' Fesnam@ Brhrsfaid ynice? Qera RchteAREh wer e
measured. Group 1: Ve PB

Tr ast uzligaHueire! ﬁiﬂfmyl C%ﬁ ?ay%?sg‘gdg%ngdﬁﬁtgﬁg%g%%sgé% gﬁlﬁn %liff(’lume was assessed
Tr ast uzetvady2GRPPaflMbject®® G oup 5: Trast uzumab- SPP-DMB G oup 5:
Trastuzunab- SPP- DVA Exanple 7 - Serumstability in rats Six dose groups
\,IA\VIttBaG Bﬁ%ﬁ@%&éﬁ@@;ﬁ%ﬁyn&éts (100- 125dgi ns each) per dose group were studied.
y , Animal s were m nistered a single |V dose of. Vehicl 10 nog/ k
t r ast uzumab-Gpps Eﬁ\‘?ﬂ.gf‘tt{’)?enggmrfﬁ‘f%&t “P'?‘&%I%ngg Wit} 9%%(36—" TS pgrtmoz‘ise 0se ng umg
of 100 nioleg andag tvitieanlaaibedyadrug canjhgateedrra nakp mrtibody ey of3abt rgike WitoP¥ed cihood was
col | eCtvg% aﬁtﬁ-Cﬁ%ﬂ)é,hgg@%MDZZ Qntﬁa@c[i&,d;ﬁﬁ @r)ntrol.l@onn%ﬂﬂ)égramziﬂﬂﬁlﬁmCd—Dl\/ﬂ; 4, 8,

24 and ours; an , 3, 4, 7, 14, 21, 28 days post das mle 8 -
Turor  Veddipeed N Hragiuggap 3 Doy SPW@W@S‘{‘&P‘E%@P%“‘%‘E‘ at??%ﬁﬁs%@{v‘gﬁg& ant

mt Ceid %istminamg&p&llw, inaBds@tell Bfa iR BGEBLIInSKRITiabiRIE dy< amtiliD20 binfigniesd from
standard .c o) S i .

strai nsﬂﬁf%‘sﬁé@fw&ng'ﬁ}?ﬁ%gﬁ g%@?SeMgnég%ﬂa Ogél%g?g%be_ ' )’edggggﬁeét_soh?@?%ei r
hi dher Vs dedngIINIi/Ay=4.9. Naked antibedissats2otES, EIDRI/BF‘gfh‘IV“é%d%%‘raé“ BEEHST mat i ng
and vasectom zed CD.1 studs were used to stinulate pseudopregnancy.
Vasect oiagfido MRg@xean be obtained fromany commercial supplier. 79 WO

2016/ 117986 PCT/ US2016/01 8829 Fo g i ' '
W th 12066 WeroR Bad) Ral'sPosy sy om SR muPhRth Mok Pk R BLIITE 2"
P53 al | @l easivenaebFMGE-PM1 ror-gistfide|linker) wae praliaed) + ARBRLS PHF EPOIRE PHOWRORTS t hi s
Egs 8;?%&8%}?&;{@9%&%\% yroﬁ1|3'sh€'e£e§a_‘b£arn]§d at SRBMhe fay 3 AHAALYSS Al € cadfplerd né@6bsg tvaisali N.

nly. Six founders wer '
GovBl oprHEb RS SRS I P b ool i el kBl Mol bl
(al | ogrfafiwine tispag sttrewn. fivarkidaess thymrsy spicem frsgg e satineseinevBe @ R B &Mt h a
single &%égscfgﬂog,g of a trastuzumab-DM maytansinoid conjugate (10 ny/kg
dose) and tunor volume was assessed for over 20 days after injection.

Group 1: Vehicle (10 mM sodium succinate, 100 mg/mL sucrose, 0.1% Tween 20, pH 5.0)
Group 2: Trastuzumab-SPP-DM1, 22.3mg/kg
25 Group 3: Trastuzumab-SMCC-DM1, 10mg/kg
Group 4: Trastuzumab-SMCC-DM1, 25mg/kg
Group 5: Trastuzumab-SMCC-DM1, 50mg/kg
Group 6: Free DM1, 160ug/kg

Example 10 - Cynomolgus Monkey Toxicity/Safety

30 Three groups of four (2 male, 2 female) naive Macaca fascicularis (cynomolgus monkey) were

studied.
Group 1: (4 animals) received only Vehicle (PBS, pH 6.5, i.e. formulation minus ADC) at day 1 and

day 22, followed by necropsy at day 36.
Group 2: (4 animals) received trastuzumab-SMCC-DM1 4900 pg/m?2 at day 1 and at day 22.
35 Group 3: (4 animals) received trastuzumab-SMCC-DM1 7200 ng/m?2 at day 22.
Dosing is expressed in surface area of an animal so as to be relevant to other species, i.e. dosage at

pg/m2 is independent of species and thus comparable between species. Formulations of trastuzumab-SMCC-
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Bj ab-l uc xenograft SCID mce: Goups of eight to ten SCID mce with 20
mllion Bjab-luc xenograft tunor cells per nouse were 10 dosed at day |

wi th an awOi2bexdp7gsug conj ugate, or a naked anti body. Apgmaspooshisseght m ce
were tested each with anti-CD22 ADC, naked anti - CD22 anti bodi es, and

control. Contr (trastuzumab- SMCC F % rastu%1 2)
is not Wéfﬁ’é@f"FP %a‘lﬂl(ﬁ‘d’@? Studies corfined fHP r?r‘%‘%?"g’dm& osphy| ﬂ(;lllploﬁsélum op %,
t r ast uzuoeiM dogivfohis@ie, fEh.r esul ted in a nmean tunor doubl ing time of about 3

gﬁ%s (I 'g‘gg: h%m ? g%lg%gﬁégmiﬁ%& ane rvgj?%@x t(( ﬂirg{%gé &%Qacclmé;ﬁgnod) §Hd® %?ﬁg SMCC
Naked akitn8ddiafessthe frapioseq@mups 4 e Replet s & 7stE‘da"§t2 Aftenye F@@Of‘ﬁﬂi’f% éGfOUPE}arrpl e

9 - sRaty 4:8%). ErfidtoclRERBOWAEPLi (FITY YouRs Grt lneasﬂf:d myrtmtghtz;wﬂf&brg SRRoDML
E g:)?] u lj:c fS d?(*(:}/t& @5 ?‘5)>c lénr? rr?s Vr\rllaagsglré:é\% ttllle %err]o%;das%&aso S % N Re%fugoc tuv;alsl ”ggué%/m DML
conpl et e thedigbisratiening nmhdd Wénmcaikdg‘y G edunts eigre\mspsared ot 3&#%‘\‘@‘6 1&@%@‘@! Nﬂf@ day

3 and d@pnire a?rﬂﬂtr@nsﬁﬁ@LrﬂtA%T@a%ﬁthQ@SMmM‘Pﬁsz&QeMJr@d’am HOWVLBRY VINATRO Wt e

hlstolo erf hree ra dom fo far, the

fol | ow ‘%é Q\ﬁﬁ%’ﬁ’%n 8@?8‘?5&8%06 PprEps. 2 uﬂ% lgﬁbﬁr@ %Sg ég‘an qq{ar G&VANY smal |
i ntlést | FIISA TkipMgEERBiciRntRP tegy. oups wer e as foI I ows G oup 1: Vehicle (10
MM sodi um sugg Pk)e{?é?l{sepatekgpphw&m-anﬁE@Jr&r’é&ycu& e T MR B speficafidd aR eQressi@ OUP 2:
Trastuzumab- S /'kg 25 Group 3: Trastuzumab- SMCC- DML, ~ 10ny/ kg
G oup 41“C°ﬁ°é?§ﬁdG¥E?FFéaB°eSNCC DML, 25ng/ kg Group 5: Trastuzunab- SMCC- DML,
50ng/ kg Goup 6: Free DM, 1609/ kg Exanple 10 - Cynonol gus Monkey
Toxicity/ Safety 30 Three groups of four (2 nale, 2 fermale) naive Macaca
fascicularis (cynonol gus nonkey) were studied. Goup 1. (4 aninals)
received only Vehicle (PBS, pH 6.5, i.e. fornmulation mnus ADC) at day |
and day 22, followed by necropsy at day 36. Goup 2: (4 aninmals) received
trastuzunmab- SMCC-DML 4900 g/n2 at day 1 and at day 22. 35 Goup 3: (4

ani mal s) received trastuzumab- SMCC-DM 17200 g/ n2 at day 22. Dosing is
expressed in surface area of an animal so as to be relevant to ot her
species, i.e. dosage at ag/nR is independent of species and thus

conpar abl e between speci es. Formul ations of trastuzumab- SMCC- 80 WO

2016/ 117986 PCT/ US2016/01 8829 DM for G oup 2 and Goup 3 studies

cont ai ned PBS, 5.4nM sodi um phosphate, 4.2 nmM potassi um phosphate, 140 nM
sodiumchloride, pH 6.5. Blood was coll ected for hematol ogy anal ysis prior
to first dosing (acclimtion period) and at days 3, 7, 11, and 14 after
the first dose (Goups 1 and 2) and at days 3, 7, 11, 14, and 21 after the
second dose (Groups 1, 5 2 and 3). Erythrocyte (RBC) and platelet (PLT)
counts were neasured by the |ight scattering nethod. Leukocyte (WBC) count
was neasured by the peroxi dase/ basophil method. Reticul ocyte count was
measur ed
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by the light scattering nmethod with cationic dye. Cell counts were neasured
on an Advia 120 apparatus. ALT (al anine am notransferase) and AST
(aspartate am notransferase) were neasured in UL by UV NADH |FCC

nmet hodol ogy on an A ynpus AU400 apparatus, and using Total Ab ELI SA -

ECD/ GxhuFc-HRP. Conj. Ab 10 ELI SA - xDML/ ECD-Bi o/ SA-HRP tests. Al

patents, patent applications, and references cited throughout the
specification are expressly incorporated by reference. 81 W-TAT LTVE

CLAI M | S:wAAJOWBAIIAIMIIS: conpri sing a nixture of antibody-drub conjugate
conpounds, wherein each antibody-drug conjugate conpound conprises an

ant i body covallent |yt catpesitivadombrysizg 4 innee of atibetly-dove tpoiugaterageRmsdsnoi d drug

noieties; the ¢ n Vi n ically
accept abl &LEp f’ac rant% ﬁY/a &1 %e%a?e #Emp\%er eéﬁng&&g%lb%y ﬁ)v%g%wﬁgﬁ{&?mm zed
ant i body W‘alﬁﬂtebuomdsortrmorbi&ﬁgtansmmd sugmostieditsebhpaed hivmegforgeladet ed from
the structures: CO Oi CC I;r{ D " ct~Ci t --CHc. “fi t11i 00
where the wavy |ines indicat %bhgl_l Ient attachments to Ab and D, Xis:
---- -- ---HL-n- (CH, CH20), 1 ' 0 &@or { HO)r -f {GL z)n - " Sr
is: RRand 82 P. is independently Hor Cr-C6 alkyl; and nis 1 tc 12; D
lt S, a T naybarshholthidhiit.coRiBlokas 6 BRkRUndédMbdanst ructure:  H 0 t'e L
ar Ab is a human or humanized antibody which binds to HER2;

L is a non-disulfide linker selected from the structures:

7 o
N—X—C—3 z—CHZC—Y—-é—é

O
@] @)
i
N—X—CH,CHy— é —CH,C- é
% s
o) O

where the wavy lines indicate the covalent attachments to Ab and D;

Xis:
_CHZO— ' —(CHy),— , — (CH,CH,0),—
o) —
i o
—CHZO—C—w—(on)n—' \ /
R
|
=\ (CHp)y——
—@ or —(CHy),—C— l}l (CHp)y—
: 1] ;
Y is
i Ff
—N —N—(CHy)a—
\ / or (CHy) and
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n ~~~ .-i ~~, ~yr KNO T1,110t C+tHitl. 3" t where the wavy line

i ndi cates the covalent attachnment to L, R is independently H or CE-Cs _
alkyl, mis 1; 2, or 3; and 1) is i to 8; wherein the average drug | oadi ng
per antibody in the m xture of antibody-drug conjugate conpounds is 2 to

5. 2. The conposition of claim1l wherein n: is 2, and Ris H 3. The
conposition of claim1 or claim2 wherein the average drug | oadi ng per
antibody in the m xture of antibody-drug conjugate conpounds is about 3 to
about 4. 4. Theisa@epagidly ororaf,-e lkimdafis clodi2rs 1 to 3 wherein the

mayt ansi noi d. drug noi et DML, e structure: ¢ 0 t_HaQ [7N31
NIt[] =FiC3 ~ @FB%Q“*PS”X¢H§nEHWbﬁ?FFF%%HHP ﬁﬂvmﬁhe of claims i to 5
having the structure: 83 0 0 1- The 0Si _afly one of clains |

to 5 having the slructurc: i _Ab ( L'+ ﬁﬁgP &%PQT t 0.1 The
conposition of claim6 wherein .4b isQras Uﬁéﬁb. 8. The conposi tion of

asnv one of clains | 1o 4 haV|ng. t he cture: 0 Sr ZC p H)C
1~~~"F~~N NVYJ. V 1, HaC o O

Y

CH;0

CH,0 |L

where the wavy line indicates the covalent attachment to L,

R’ is independently H or C,—Cg alkyl, m is 1, 2, or 3; and

pis1to §;

wherein the average drug loading per antibody in the mixture of antibody-drug

conjugate compounds is 2 to 5.

2. The composition of claim 1 wherein m is 2, and R is H.

3. The composition of claim 1 or claim 2 wherein the average drug loading per
antibody in the mixture of antibody-drug conjugate compounds is about 3 to about 4.

4. The composition of any one of claims 1 to 3 wherein the maytansinoid drug

moiety is DM1, having the structure:
HoG  CHaCH,S—— S

DM1
CH,0

3. The composition of any one of claims 1 to 4 having the structure:
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CH A whereinnis 0, 1. or 2. 9. The conposition of claim8 wherein 4.b is
trastuzunmab. 84 10. The conposition of any one of clains | to 6 or 8
wherein the antibody is selected froma nonocl onal antibody, an anti body
fragnent, a chineric antibody, and a humani zed anti body. 11. The
conposition of any one of clains | to 6, 8 or 1 O wherein the antibody is a
Fab fragnent. 12. The conposition of any one of clains 1 to 1 | wherein the
anti body or antibody fragnment is attached to the linker through a cysteine
thiol of the antibody. 13. A m xtur@® of anti body- drug conj ugat e conpounds
conprising the structure: H3C G4 " .. ~1 " C
Lt ti whereinra b is trastuzufmb ghd the average drug

| oading is about 3 to about (4. 5 conposition for the
treatment of cancer conprisindthe conposrtron of gny one of clainms | to
12 or mixture of claim13 and a pha&nmaceutically acceptable diluent,
carrier or excipient, 15. A conposition according to any one of clains Ito
12 or a mxturg of "Iﬁ anEB gong Bﬁ@oi‘dfhlﬁlg'?td'ﬂ%{n@%stﬂ&u&ancer 16. The
use of a conposition ac Ing t any one of clains Ito 12 or a mxture of
claim13 in the manufacture of a nedicanent for the proﬁhyla ta,Cc or
therapeutic treatnent of carcer 17. The use according Ncr%]n116 wherein
the cancer is selected fromthe group consistigg o easy, ' fovari an,

stomach, endonetdal, salivary gland, liver, |ung, ey, colon,
colorectal, thyroid, pancreatic, prostate and binagdder cancer. 85 18. The
use according to claimi 7 whereip,dhe cane s breast cancer which

One of claine 16 to 18 wherein dieganent is fornulated to adm ni ster

over::xpresses ErbB2 at a 2+ | evel ¢rﬂQDre. 19.0The use according to any
t
t he anti body, -drug conjdggteciozéeégsient in the range of about 0.1 to
Cl Y :

.n\\\

CH,0
@)
\/KO
g H
CH40
7. The composition of claim 6 wherein Ab is trastuzumab.
8. The composition of any one of claims 1 to 4 having the structure:
0]
O .
S Ab
N/\/Oﬁ/\oa\,Df
0O
0 " P
CH,CH,S
whereinnis 0, 1, or 2.
9. The composition of claim 8 wherein Ab is trastuzumab.
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about 10 ngAg of patient weiglal per dose. 2d. The use of any one of clains
16 to 18 wherein the nedi canent when adm nistered, admnisters the

anti body-drug conjugate to a patient in the range of about 0.1 to about 10
me/ kg of patient weight per dose. 21, the use according to any one of
claims 16 to 20 wherein the nedi canent conposition is fornulated for

adm ni stration at about three week intervals. 22. The use of any one of
clains 16 to 20 wherein the nedi canent when adm nistered, is adm nistered
at about t hr eelOneeRhi pimenovitibs of @3 ondbieclaipe] crortdiireein Beapypodne of cl ai s
16 to 22 i tol f 14l Lon by

i nfusion. X@%{eﬁﬁ%& %@%@&%ﬁ%ﬁ ﬁlanfﬂf%fdp‘ﬁl Qx%&g acg{ Zeglq\%tgdrog? naﬁﬁhe medi canent
when adnhwhatzdenjboils admi ni stered by i nfusion. 25. The use according to
any one of clajns Lo 24 .wh s a
chenot hcr ap EU{IC ageﬁ?mmsnongfgw??%§$%$€%¥%$?2Q5é%iﬂéégﬁ%ﬁgﬁgﬁp¢i§trant
sutent, | Elrbzapleel. i matini b nesylate PTK787/ ZK. 222584, oxaliplatin, 5-FU
Ieucovorin rapa |n | a atl i gefitinib.

26. The use ac@grd & TY% 10“(‘3neny(§)1m0 %Ll?}ié%(g“ ‘%)eﬁ’t' ﬁH\%halge?trlbeolﬁ2gli he medi canent
is fornuhaﬂ&dyﬁqmmﬁepanamaimshahmdmﬂm@ogsaqmmeQU@mfﬂahnduﬁvnistration with

Ful vestrant st ont Frary oOB B Fdnut (R Tralhidpd orBhRSE B detysscas

oxal i platin, 5-FU, |eucovorin, rapanycin, Iapatlnlb Ologal n|b

sorafenib, and gefitinib. [27. The use according tg f clains 16 to
24, wherein the nedi canentl when adm nistered, ig per ed separately,
simul taneously or sequentially with a che her apedti ¢ agent sel ected from
erietinib, bortezoxnib, fulvestrant, sutent|, Netrozole, imatinib nesylate,
PTK787/ ZK 222584, oxalipiatin, B%ELU Cﬁguebv rin, rapanycin, |apatinib,
| onaf am b" sorafeni ba, and gefidqin b<;28 Thé3use according to any one of
claims 16 to 27 wherein the nedi n further conprises an
anti -angi ogeni ¢ agent ..,'86, 29. ?hq)use according to any one of clains 16 to
27, wherein the nedlca et BAnulated for separate, sinultaneous or
sequentlal adm ni G308 \ Wi th ah anti-angi ogenic agent 30. The use
according to any one O ov@7., wherein the nedi canent when
adm ni stered, is adm nister ratkly, sinultaneously or sequentially
wi th an anti- angi ogenic ag ~_§ NThé use according to any one of claims
28 to 30 wherein the antl-ang Q%@ H agent is bevacizurnab. 32. The use
according to any one of claing *I6 to 31 wherein the nedi canent

wherein Ab is trastuzumab;

pis1to 8 and

the average drug loading is about 3 to about 4.

14. A pharmaceutical composition for the treatment of cancer comprising the
composition of any one of claims 1 to 12 or mixture of claim 13 and a pharmaceutically
acceptable diluent, carrier or excipient.

15. A composition according to any one of claims 1 to 12 or a mixture of claim 13
for use in the treatment of cancer.

16.  The use of a composition according to any one of claims 1 to 12 or a mixture
of claim 13 in the manufacture of a medicament for the prophylactic or therapeutic treatment
of cancer.

17.  The use according to claim 16 wherein the cancer is selected from the group
consisting of breast, ovarian, stomach, endometrial, salivary gland, liver, lung, kidney, colon,

colorectal, thyroid, pancreatic, prostate and bladder cancer.
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further conprises a second anti body whi ch binds Erbl32. and bl ocks |igand
activation of an ErbB receptor. 33. The use according to any one of clains
16 to 31 wherein the nedicanment is fornulated for separate, sinultaneous
or sequential admnistration with a second anti body which binds ErhB2 and
bl ocks ligand activation of an ErbB receptor. 34. The use according to any
one of clainms 16 to 31 wherein the nedi canent when adm nistered, is

adm ni stered separately, sinultaneously or sequentially with a second

anti body whi cl&. bi fitle ukerabd2diak @d!dixh 4 ¢ kdeteinglaanmineec tsibyerst comceofvhiam Er bB

receptor. 35. The acc i to any one of clains 32 to 34 wherein the
EREPREES fRflee

second anf"l’%%‘@&esse% '6hal ~ant i body 2C4 or humani zed 2C4. 36.

The use according (e gdeaiceardbg whey endofshins eo d B dharin thodydi¢esegionj ugat ed

with a cytotoxjc, agent.. 37. The use of .a ¢ osi ti.on accordi.n any one
of cl ai ms%qmi%{e%? ISt tﬁ? ?f;[lg‘)dyé‘?mﬁ%?ur%afggg%%eg e gr{%r%gﬁg?ag)ﬁgtu(%f@ agent in
t he manuf aleduut®@mefkg af praditcaignperfdoge. separat e, simul taneous or segiaenti al
use for the prophyl axis aqr treatnent of ncer., .wherein the

chenot her apeut?dg a ﬁPSqoga’é%?r}? 8]8“’fsr1§r¥? g@?’vg?rflhiﬂl‘?,merﬁlbcra{ng%td’v%eﬁ, ful vestrant,
sutent, | elm@&ekd, adniimkls fidunteslyl daiLconfgid &7 paKer? 22th8 dangoadadbbylOdtto n, 5- FU,
| eucovorm _ rapanycin, |apatinib,  |oxarfarnib, sorafenib, and gefitinib.
38. The ué@%f(?@g@éﬁf%’él?ﬁiwqﬁeggﬁﬁ ng to any one of claims | to 12 or a

m xture of claim I3eanthcaidiaptd mangt OQRihe | @@0twhierdid themadinaiact ure of a
medi canent for the separate, ,sinhultaneqgus or sequential use for the

pr ophy!| axiC%mB‘?S‘t’L"PéSafPﬁ’ﬁﬁ?te‘{)q%r plppigatiog gt &?ﬁtégrﬁ%ge%fmtavﬁ?m 38 wherein the
anti - angi ogeni £, agemk uksorR8Y a6 FUIBRs 1640 20 Thereidsie médianeangesi ti on

accordi ng itlo, any one of.clgi'ms 1 to 12 ?r a rin'xture of claim 13 and a
second anffBBHFhiseAm s atabws hEsrd 61 BERE i gand activation of an 87
ErbB2 receptor2in tine ubBRuraek b Syohe af dEah CRMENtwHcatn hie padiaimsent is

si mul t anequs or seanI%nt_i al, use_for the prophylaxis or treatnent of cancer.
41. The u ated)fog; GBSt BY BIUSKE second anti body conprises monocl onal
anti body 2C. 4 91 humBRiZ&En?64e of4RimsTee U8 &/hokinthahadidinenhelici n sai d second
antibody is conjugated with a ¢y totoxic agent. 43. The use according to
any one oﬁg@l“ﬁtéﬁid?f:s S‘F‘B“%"Z%We’?ﬁ%‘ﬁ“t he. cancer is selected fromthe grout)
consi sting of by easthe usatéraing (SAiQroRE bf cleme 06ret i vellereis ik imedicymgitand, | ver,

hung, Ki %p , colon, colorectal, thyroid ancreati.c rast.gt e and bl adder
cancer. 4 .rﬁ}éﬁ‘é""ﬁg’éesai’cc grairrgPEe e&%ﬁﬁ’ﬁ@d &)ﬁ@reg?wal-?’t?gﬁ% gﬁlg% rﬁﬁ TS e ast
cancer Whisglnt, RY Sl REEEHasesHARPBBIK 27/2K 228584 vedlipbitinnBFE, ledbyorthe use
according to any one o:f cifai rlr)s 3f7 1o 34 rein the nedi canent is
f or mul at ed*ReBY SRR o4 prat0 SR HEY B Y AR ™ Eonj ugat e to a patient in the
range of about26. |THe@se according to any one of claims 16 to 24, wherein the medicament 1s
formulated for separate, simultaneous or sequential administration with a chemotherapeutic
agent selected from erlotinib, bortezomib, fulvestrant, sutent, letrozole, imatinib mesylate,
PTK787/ZK 222584, oxaliplatin, 5-FU, leucovorin, rapamycin, lapatinib, lonafarnib,
sorafenib, and gefitinib.
27.  The use according to any one of claims 16 to 24, wherein the medicament
when administered, is administered separately, simultaneously or sequentially with a
chemotherapeutic agent selected from etlotinib, bortezomib, fulvestrant, sutent, letrozole,
imatinib mesylate, PTK787/ZK 222584, oxaliplatin, 5-FU, leucovorin, rapamycin, lapatinib,
lonafamnib, sorafenib, and gefitinib.
28.  The use according to any one of claims 16 to 27 wherein the medicament

further comprises an anti-angiogenic agent.
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about H) env,"cg of patient weight per dose. 46. The use according to claim
45 wherein the medicanent is fornulaed fbr admnistration at about three
week intervals. 47. The use according to claim45 wherein the nedi canent
when adm nistered, is admnistered at about three week intervals. 48. The
use according to any one of clains 45 to 47 wherein the Ene;licanrent is
formul ated for adm nistration by infusion. 49. The use according to any one
of clainms 45 to 47 wherein the nedi cament when administered, is

adm ni stered bap I nfrisisenccobding 6 ang bead ckafmmktb a@ varereemthi: ediyandhntng conj ugat e

conmpound ¢o an_antibod | atta
ror eyt GHETAST 6" g srarel et e oo AE0 Py afhaneledhe o °TE. 5)

ﬁr a pharﬁgﬁeutlcally acceptable salt or solvate thereof wherein: Ab is a
uman or unanlzed nti body,whjch bin el ected
fromthe structur egﬁe URHACROTENE o any poe ‘gs‘:laﬁs {_AER%KI “%heﬁrel ememﬁ §G wher e

t he wavy I\Nh&ﬁﬁilﬂlﬂﬁbl@@-tlﬁﬁhﬁlﬂl@tefe@‘éﬂﬂa&fﬂly, aibtudtelvorddy o sequeAlinligvdthBn adi-3.  ( CH
HOr,------- t ( ~~C-N((CF-1k) /) R S is: | I ff' F2 where R
is |ndepeﬁﬁ@ﬁ?P§a$T>or Cl-C6 alkyl; and nis 1 to 12; D is a maytansinoid

drug; nmoiety sgl ectradufd0m0:8ing tosdnk Ued eficBimdEg ©B30 WERRiIn the argi-angiogenic ~ ti C 0
f?2- -r ,~ A .fir r N--ta0 C
agent is bevacizumab.

32.  The use according to any one of claims 16 to 31 wherein the medicament
further comprises a second antibody which binds ErbB2 and blocks ligand activation of an
ErbB receptor.

33.  The use according to any one of claims 16 to 31 wherein the medicament is
formulated for separate, simultaneous or sequential administration with a second antibody
which binds ErbB2 and blocks ligand activation of an ErbB receptor.

34.  The use according to any one of claims 16 to 31 wherein the medicament
when administered, is administered separately, simultaneously or sequentially with a second
antibody which binds ErbB2 and blocks ligand activation of an ErbB receptor.

35.  The use according to any one of claims 32 to 34 wherein the second antibody
comprises monoclonal antibody 2C4 or humanized 2C4.

36. The use according to claim 35 wherein said second antibody is conjugated
with a cytotoxic agent.

37.  The use of a composition according to any one of claims 1 to 12 or a mixture
of claim 13 and a chemotherapeutic agent in the manufacture of a medicament for separate,
simultaneous or sequential use for the prophylaxis or treatment of cancer, wherein the
chemotherapeutic agent is selected from erlotinib, bortezomib, fulvestrant, sutent, letrozole,
imatinib mesylate, PTK787/ZK 222584, oxaliplatin, 5-FU, leucovorin, rapamycin, lapatinib,
lonafarnib, sorafenib, and gefitinib.

38.  The use of a composition according to any one of claims 1 to 12 or a mixture
of claim 13 and an anti-angiogenic agent in the manufacture of a medicament for the separate,
simultaneous or sequential use for the prophylaxis or treatment of cancer.

39. The use of claim 38 wherein the anti-angiogenic agent is bevacizumab.

40.  The use of a composition according to any one of claims 1 to 12 or a mixture

of claim 13 and a second antibody which binds ErbB2 and blocks ligand activation of an
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:H30 H 13St where the wavy line indicates the covalent attachnment to L; R
is independently Hor C-Cu alkyl; inis 1, 2, or 3; and pis 1 to 8;
wherein the method co;rlprses: reacting-g Ab with a |inker reagent to form
anti body- linker internmediate Ab-L, and then reacting Ab-L with a drug

nmoi ety Dto formthe antibody-drug conjugate; or reacting a drug noiety D
with a linker reagent' to forma drug-linker internmediate D-L, and then
reacting DL. with Ab to formthe anti body-drug conjugate. 51. The net hod
of cl ai m §Bahedepionintthemhriufctie sfaageiihmes foisegdrate, ¥intyfanebug d-sequential

mal ei m dor net hh%/%n)ﬁﬁlé&l ohexane- | - car boxyl ate (SMCC). 52. The nethod of claim

50 wher ei Bt aXﬂSeQééré?{Pe?t-sogéanB?rs- mal ei nii de reagent selected from

DI ME, BMB, BMDB, BNtk uBMEElainbM Riédih theabebnBMitRaM) domdBes rishoalndidl body - dr ug
conj ugat e c%g%gund when produced by the nmethod of any one of clains 50 to

52. 54. A <51 9TOWMARIZe4 Ki% red in any one of claims | to 12 and 15,

substantial ly @5 hekeidbrdrseti haeeinisiib sécoh @irdibed it corgupyteéxahpl e t her eof .
55. A mxture as clained in claim13 of an anti body-drug conjugate,

subst ant i &/'PY*1c38herei n described with reference to any exanple thereof.
56. A pharmacey i Cathe gWRESHLE @ engSnEbfldme3T 1o alvaicrainlde caiulsd htieal |y as

herein described with reference tq any efy}gngﬁe ”e'frel()f'hgi?' 1A use as

cl ai med i Homrhe e ensisting ahbrops, 3 SOWGHY FAIRMELIA YNGR 1 4% r i bed
wi t h ref ekRIREE cbi0n, 30N rLUAME&d ARk et, pr&ite Mdmridaadaeder. maki ng an

ant i body-drug conjugate conpound as clainmed. in an%/.S one of clainms 50 to 52,

substantial |y 5 hersiee ase¥ding tdai rvieedt bR Cceds Bi5est eS¢ her eof .

59, An anbihegYests ¥ onk vgadel Genpaund as clainmed in claim 53,

substantially as herein described with reference to.any eé_arg%l e, t her eof .
a1 45, The use according to any one of claims 37 to 44 wherein the medicament is

formulated to administer the antibody-drug conjugate to a patient in the range of about 0.1 to

about 10 mg/kg of patient weight per dose.

46.  The use according to claim 45 wherein the medicament is formulated for

administration at about three week intervals.

47, The use according to claim 45 wherein the medicament when administered, is

administered at about three week intervals.

48.  The use according to any one of claims 45 to 47 wherein the medicament is

formulated for administration by infusion.

49.  The use according to any one of claims 45 to 47 wherein the medicament
when administered, is administered by infusion.

50. A method of making an antibody-drug conjugate compound comprising an
antibody covalently attached by a linker to one or more maytansinoid drug moieties, the

compound having Formula I:

or a pharmaceutically acceptable salt or solvate thereof, wherein:
Ab is a human or humanized antibody which binds to HER2;
L is a linker selected from the structures;
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where R is independently H or C;—Cs alkyl; andnis 1 to 12;

Y is:

D is a maytansinoid drug moiety selected from the structure:

HoG,  (CRo)m—S—3




where the wavy line indicates the covalent attachment to L; R is independently H or
Ci—Cg alkyl;mis 1,2,0r3;and pis 1 to g,

wherein the method comprises:

reacting Ab with a linker reagent to form antibody-linker intermediate Ab-L, and then
reacting Ab-L with a drug moiety D to form the antibody-drug conjugate; or

reacting a drug moiety D with a linker reagent to form a drug-linker intermediate D-L,
and then reacting D-L with Ab to form the antibody-drug conjugate.

51.  The method of claim 50 wherein the linker reagent is succinimidyl 4-(N-
maleimidomethyl)cyclohexane-1-carboxylate (SMCC).

52.  The method of claim 50 wherein the linker reagent is a bis-maleimide reagent
selected from DTME, BMB, BMDB, BMH, BMOE, BM(PEO);, and BM(PEO)4.

53.  An antibody-drug conjugate compound when produced by the method of any
one of claims 50 to 52.

54. A composition as claimed in any one of claims 1 to 12 and 15, substantially as
herein described with reference to any example thereof.

55. A mixture as claimed in claim 13 of an antibody-drug conjugate, substantially
as herein described with reference to any example thereof.

56. A pharmaceutical composition as claimed in claim 14, substantially as herein
described with reference to any example thereof.

57. A use as claimed in any one of claims 15 to 49, substantially as herein
described with reference to any example thereof.

58. A method of making an antibody-drug conjugate compound as claimed in any
one of claims 50 to 52, substantially as herein described with reference to any example
thereof.

59.  An antibody-drug conjugate compound as claimed in claim 53, substantially

as herein described with reference to any example thereof.

90



	Biblio.	(p. 1)
	Desc.	(p. 2)
	Claims	(p. 83)
	Drawings	(p. 96)



