COMBINATION THERAPY WITH ANTIBODY-DRUG CONJUGATES CONTINUITY [0001] This
application claims the benefit of U.S. Provisional Patent Application No. 60/979,594, filed December
10, 2007; UYSOPYOY/I8¢d| Patent Application No. 60/027,668, filed NovemB¥rT2USTH80ZRA4U . S.
Provisional Patent Application No. 61,040,641, filed March 28, 2008; the disclosures of which are
incorporated byejsiBISANa 6N FrRRATYIMYT RN TBOBRQBIRG Prosentipxantion relates, inter
alia, to methods for the treatment of Hodgkin lymphoma comprising administering both a
chemotherapeutic regimen and an antibody-drug conjugate compound to a subject in need thereof.
BACKGROUND [0003] Hodgkin lymphoma (HL) is a neoplasm of lymphoid tissue that is defined
histopathologicgNylytirgyresence of the malignant Hodgkin-Reed-Sternberg (HRS) cells. The
characteristic surface antigen expressed on HRS cells is CD30. There are an estimated 8,000 new HL

cases diagnosed apgyallyhithg pritadniaies anddeastadst. \\QveReasithin@diss of combined
chemotherapy and radiotherap%in HL qver the past half-century have resulted in a durable remission

rate of approxRRiEarreass. et tied HrgrmbgedPrégiMeHsScbrraisioat) fifteht morbidity on

patients, inciNgpg SaaONIAB0/NZTGA8NGIES NeveidketEeamy; and inferility: fvktheunaere,
approximately 30% of patie SFQL/)resentin with HL will become refractory to, initial therapy or will

relapse. Sal lﬁﬂ&ﬂé\{ﬂegé AMegthdHebMashidfog8ie: dherlieptrarspiarieRSEeT) are secondary

options for thesgRatieatsy betdatbeaiaansaciae@nitbr pignificant morbidity and limited long term
disease control. Patients who relapse after ASCT or are ineligible for salvage therapy have a very poor

prognosis. Currently, there is a lack of well-tolerated, efficacious treatment options for these patients.
[0004] Gemcitabine, alone or in combination with other chemotherapy, has been evaluated in the pre
and post-ASCT setting. In the transplant naive setting, relapsed or refractory HL patients treated with
gemcitabine%e response rates of 39% (Santoro et al., J Clin Oncol 2000 18(13):2615-9). In the
relapsed/refractory @]ﬁ%ﬁe where the majority of patients haye received prior autologous or allogeneic

transplant, gemcita PO RLE TRt ARV S P AT R e H {28 Mt B TR SR BE the regimen
necessitatesofl eaRI SR IBAPHELOMHPGIME AVenkaiashoesoth (ChBisnRigB@i200¢iRn62): 110-5). A
combination re |menﬁ##tllzég1fg_§]emcltablne, vinorelQine an ,pegylateg li osognal doxorubicin (GVD) has
demonstrateﬂlgladh‘?%' g & T AL e UM SNBSS IFFEPEITEE rates of 70% were
observed in the combined analysis of pre and post-ASCT patients, however with dose limiting toxicities
of mucositiség%%i(gm population and febrile neutropenia in the postASCT population (Bartlett
al.,, CALGB 0, 2007 18(6): 1071-9). Only 32% and 26% of patients who were
transplant naive and post-ASCT, respectively, were able to receive all doses on schedule at full dose.
For patients who d d tq standard motherapy or who relapse, the gnly. potentially
curative therapy is %@ﬁ%@ﬁ%&g %W@%W F%FL‘ M&Hﬁﬂéﬁ%ﬂ el ltrlg%%epﬁé?‘%hgion. This
treatment is adsipabhieiptetoldticaigniicant pradickityfane mortakint, odoRib-Reealr Surdivakrate of less
than 50%. Thus, there continyes to be an unmet medical need for patiepts suffering from HL. The
prosont imvelB AT LS SRS S HABH e R B E SN I 1 D BRAWINGS
[0005] Figur&héreAuntitnnast ractedty, 0f CAGH OH eiiybAdagtanedoaninuatigniinkd dmiathSRA¢D on
subcutaneous | 540c aHIA'ngors in SOD mi(fe. S B gﬂcile were im Ian%%ﬂ/(i)t L540c%/£11-|& cells in the

[ -V m

right flank. CGrSupd s ice (ﬁl-nifﬁérrlc}uﬁ)u\s/\?e?ecﬁrrﬁrea ed o?r?é)&he%a d &R ERTRARE! o/kg, q4dx3,

ip) and/or ABVE thdptantydirceh g/ kgy € dcdxBed/i), Bipotblcivrgrssiankgteogtthipropimadehblastine
(0.015 mg/kg,.a4dx3, i.p. d Dacarbazine (20 mg/kg, g3dx4, i.p.) when r size averaged
approximate) To R o hOBE TS Hs RS TGF  UR) BENGECMA A O or i
combinationinithddB\sEcondaryp authineiesek Sebbdind-i seaseo rmihi eiiipicEuSiEiihonéce were implanted

with L540cy HL cells in the right flank. Groups of mice (9 10/gr. u%ver untreated or received
CACIO M T OB 5 AT AU Rk b P RO e ). Bleomycin (6
u/kg, g4dx3,thedpV mblabtiet (0e0 1Sughw, détx@heppyangdibDacarhéaue] (bdun glka, @Bdx4, i.p.) when
tumor size averaged imately 300 mm3. 0007] Figure 2A: Antitumor activity of

TN e b S b T —
SCID mice. $GiBignitieaneneoitidiay ted VinthitdbUORyt¢tin dédtsisa toetrightfiaiektsGvbopsl gfsmice (5-
10/group) wetre un ed or rec ivf ClO-veMMAE (1 mag/kg, g4dx3, ip) alone, Gemcitabine (120
GG, A Gy e S e AN S SR D VIR e Stincitabine when turmor
sizes averagedrappsoximatedy 106 nfmdll-tolerated, efficacious treatment options for these

patients.



[0008] Figure 2B: Antitumor activity of cCAC10-vcMMAE alone or in combination with Gemcitabine on
subcutaneous L540cy HL tumors in SCID mice. SC1D mice were implanted with L540cy HL cells in
the right flar'YKOGPBUKS Y mice (5-10/group) were untreated or received cACLIHINBAZ224Nng/Kkg,
g4dx3, ip) alone, Gemcitabine (120 mg/kg, q4dx3, ip) alone, or combination treatment with cAC |

0-veMMAE and Ge[pgggpnemwhidinensigem J¥aaaRd aprpiaxinately3iGtherapfP0R9] Figure 3A:
Antitumor activity of cAC10-vcMMAE alone or_ in combination with GVD on subcutaneous L540cy HL

tumors in SCRShTIaed i e @mand irplamtld Wil Rsabt st IREVAGREHENK. Groups of
mice (8- 10/gpipRIIvsT & HAMBAIGH Op Je6aK B EAGIRNVEVHIIAKiLL Realkes AAd¥RsdRhloRe, GVD

alone, or combination treatment with cAC10-vcMMAE and GVD when tumor sizes averaged

h
approximatefy TOS AL 9ttt EMlrOq0Il et Bblwae: gerthsialmsed{isE 3G q4dx3 ip,
vinorelbine ak&iAowie A% 3iRjodind siparrelichaal b &imal ke 8dshid1beous of QIbRbIdgure 3B:

Antitumor activity of cAC10-v¢cMMAE alone or in combjnation with GVD on subcutanequs L540cy HL

tumors in SCIBRIRRS SBNSIRRE RSO TsIaN St i shse) (PR 7D AR R QS roups of

mice (8- 10/graup)suaiey Ateatadied 46seivadEt oMU MeEt Y vaalkge tiha3, iR)ialone, GVD
alone, or combination treatment with cAC10-vcMMAE and GVD when tumar sizes averaged

approximately R AR Ot Ded ieht A GRSk IR BP9 B S LR ASRS D6 mg/kg q4dx3 ip,
vinorelbine atigoRke: ahdX3 dplaaddxermdlidiskatublim ka3 bmonstRd Hrbigiiecd A:

Antitumor activity of cCACIO-vcMMAE alone or in combination with Vinorelbine on subcutaneous

L540cy HL tGHEMEIASEIRPHE BN ile WRREAhERBNRY FtF 254060 MRS thdTight flank.
Groups of mike Sl ey o st aatesbol- SV pa oA IbweNiVEh(donalkaitiddx3, ip) alone,
Vinorelbine alone (4 mg/kg q5dx3), or compination treatment cACI%chMAE and vinorelbine when
tumor sizes SVEF4GELLPPIRSIGBINS 86 ST PORBBEST BUIEPHES: IRHHRRFD A AR DAY OF-
cAC10-veMMAE Bissjaiatith ¢8arlinaiDnOMITCBEosdhing © D sedis; He0Te 08 | 540¢yohiL tumors in SOD
mice. SOD mic im ed.with L540cy HL cells in the right flapk. Gr of mice (5-10/group)
wero unireatdilb LA Ak BUERIVAARS (L Tig RO AR ) HMRE Uk dibine aione (4 kg
g5dx3), or casspdoatian tieatnent ACkdve/eVddAds anccybauelbimelwige. tiBigrsiges aweraged
approximately 100 mma3. ﬁ[togm&gl]f{iﬁure A: Antitumor activity Ef cACIO-vcMMAE alone or in

combination WP I&RADIEB AR BRY AR i AR B PO X RIFRNER S HYGe were
implanted withetZp4Qehidh-dedts dneihothighpilank o@tongpsoafwiiestébn déigranplareneountreated or
received cAG|O-veMMAE (1 mg/kg, g4dx3, i) alone, Doxoryhicin alone (3 mg/kg q4dx3), or
ombimation TS HREREURA AR 2000 A KB T SR e O e D
approximatep¢diQQuviRu3 rate {F044] thigLiessBThA]tthierercaatividysabdsGianveltMatialbne or in

combination with Doxorubicin gn subcutaneous ] 540cy HL tumars in SCID mjce. SC1D mice were
mplanted wHFCEEORS AT GNP b HE e R AR P BG83 0 Cibated o
received cAGEIVCMMAE (1 mg/kg, g4dx3, ip) alone, Doxonthicin alone (1.5 mg/kg g4dx3), or
combination treatment with cAC10- veMMAE and doxorubicin when tumor sizes averaged
approximately 100 mma3. [0015] Figure 6: Antitumor activity of cACIO-vcMMAE alone or in
combination with Vinblastine on subcutaneous L540cy HL tumors in SCID mice. SOD mice were
implanted W%E%Mfﬁﬁéﬁ%@%mf mice (7- |1 O/group) were untreated or
received cACIO-V grkg, q4dx3, 1p ) lastine alone (0/1 mg/kg q4dx3), or
combination treatment with cAC10- vcMMAE and vinblastine when tumor sizes averaged
approximately 300 [0063] Fid@tl 6A Figntiendiodntitiving bAcAit0of MMICEw MY AEalone or in

combination with Gemcitahin ubcutaneous L54 H mors in. S ice. S mice were
et e e i e e b
received cA@iCeveddd/iAlplfhtmigiith §Ad83y if). akdieinChemigita i (1AM npy/kHmiddB, ip) alone, or

combination treatment with cACIOycMMAE and citabj en tuymor sizes.averaged
et R S e A SRR K DR AR R RIS o
combination ABWIG e Anbitainiyrerofl supkgtapdedsi vy Bdydtytim@rs wkSCHRIx3icep. 5CID mice were

implanted wi 40c lIs in the right flank. G s of mice (10/group) were untreated or
received cAg}}%L?ﬁﬁawsc?f\*/ﬁﬂw_FOﬁ m %Cﬁﬁﬁg&%?,lpp ‘a o%%%lk{)&%g)n%]ftlgtg#er?%% Xg4,?c11£dsx j%?f)') alone, or
combinationttreaimizetanih cAQIPMEMMAK 40d iGefmcitabine when tumor sizes averaged

approximately 100 mm3. Figure 9: Altered Dosage Schedule for cAC | 0-vcMMAE. The total amount
of cAC | 0-veMMAE was kept constant at 3 mg/kg and the dose was split to various schedules.



DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS A. General Introduction [0018] The
present invention provides, inter alia, methods for treating Hodgkin lymphoma. The present inventors
have discov®i@aMef8Mbination therapy with two different classes of anti®4EP XY NEEHS,
antibody-drug conjugate compounds and chemotherapeutic agents, can improve a therapeutic benefit

for subjects sufferinggogMHiture IR iGHlabePresg¥ipsentorsRaveriounshéhatigombination therapy
with either gemcitabine or an ABVD regimen and an anti-CD30 antibody conjugated to an auristatin

compound pfEREEREOMSHIABMEapatbeutnsas ik ity dmtuRe iR B BEBHStheGHVent of the
present inveptignwiéeauiginknavientesmexpacted dhakR ¢NameiARragriitls agantapd an anti-CD30

antibody conjugated to an auristatin compound would have a synergistic effect in the treatment of HL.
[0019] For ctMBF SHRiBERSsHRECARE Potsyrsy oM tHe (denslke 488X iptdi st e invention is
divided into thg wpbsaatRsWhIEN19laWK B (IURBINAFY, BleliRih Tha/REcgaRkFYPNLON is based, inter
alia, on the discovery that combination therapy with either gemcitabine or an ABVD regimen and an

anti-CD30 antiBBy sl e at’dinstdih L pUaRerprs (de gk ergrdict i drap: effects in

the treatmentgfdikize aVEQQgelﬂ Aplﬁaﬁﬁmggcﬁmtmmethods for treating Hodgkin lymphoma in a
subject are provided. The methods comprise administering to a subject in need thereof gemcitabine

and an antibody-drr%i;ﬂ onjugate compound. Administration of the antibody-drug conjugate compound

and gemcitabine p B O LHDRRT AP tHAY 8L GREH oY Y ARRH RO in the patient.

The antibodyiighe@BilgAIEGETPEUNE isna iliacdddo EFLHhgd ICangatadsoIBhavEistatin
compound. 0022] In another empbodiment, methods for treating Hodgkin lymphoma in a subject
consist essenti W%&fﬁ‘iﬁi%ﬁi&%‘ﬁ@hb?é‘&%%@&&%é‘?é%? E@ﬁ{éﬂf’dﬁ%ng&?@%ﬂféﬂﬁﬁody-drug
conjugate cqsIROKRcuHORIRISHRENRD thecaRthadcd 1goamugale sRMRoYAgkangemcitabine
rovides a sypergistic effect in the treatment of Hodgkin lymphoma in the patient. The antibody-dru
(F:)onjugate cc%‘/rﬂ?ﬁ%guﬁa%lé?'?%l @Qj?ﬁbf}ég?xéo g%&‘é%y%%?wﬁﬁﬁ%tﬂaﬂﬁfg%‘ﬁ?ﬁahwh [002%/] ThgeJ
antibody-drughcorjugaiBLampeli s vl selivered aver & tiepemepsoxeigattiel teatment cycle
can be any suitgble length of time. In one aspect, it is three or four weeks. [0024] Also provided by
the present ifVention is the use of an antibody-drug conjugate compound in the manufacture of a
medicament to be administered in combination therapy with gemcitabine for the treatment of Hodgkin
lymphoma in a subjeodgidriaisi2Bionmitthecantbody-cirug Conjugee] sGmpsienst and gemcitabine
rovides a synergistic effect in the treatment of Hodgkin homa in the patj The antibody-dru
Coniugate QPO S 31 E 50 AR ot LT ek (S S LSS 10036 In°

one embodirpemnh niethwds: diniblanieaseith IDy4NtoHCesIprisaiaongin sietin gGeoasubesicth need thereof

a chemother ic regimen comprising doxonthicj eo in, vinblastine and dacarbazine (ABVD)
and an antib d@g%%l&mffﬁa%%%ﬁég%ﬁ%ﬁ%ﬁ@ﬁé& ati %@zﬂ 2&%’6‘%’0111?' gate compound
and the cheniotle Gaautishiagi(h2m werkpy isidg ] oxpildie] or bigatiysivnviralasineyignd dacarbazine
provides a synergisti in the treatment of Hodgkin lymphoma in the patient. Th tibody-drug
Coniugate o AOUIPE N S AR CET CLARe (o SRS MR H 0 (00265 I

another emhadifnent, the methods for treating Hodgkin lymphoma in a subject consist essentially of

administering to a subject in need thereof a chemotherapeutic regimen comprising doxorubicin,

bleomycin, vinblastine and dacarbazine and an antibody-drug conjugate compound. Administration of

the antibody-drug conjugate compound and the chemotherapeutic regimen comprising doxorubicin,

bleomycin, vinblastjf@d itanarbAziAatiovides @ iynergistic (ifeviMmARalveatmént of Hodgkin

O R F RV S PR P TP i RS RREORpocy coniugated
mice were implanted with L540cy HL cells in the right flank. Groups of mice (8-

10/group) were untreated or received cAC10-veMMAE (1 mg/kg, q4dx3, ip) alone,
GVD alone, or combination treatment with cAC10-vcMMAE and GVD when tumor
sizes averaged approximately 100 mm’. The treatment schedule of GVD was
gemcitabine at 60 mg/kg q4dx3 ip, vinorelbine at 2 mg/kg q5dx3 ip, and doxorubicin
at 1.5 mg/kg q4dx3 iv.



[0027] The antibody-drug conjugate compound is typically delivered over a treatment cycle. The
treatment cycle can be any suitable length of time. In one aspect, it is three or four weeks. [0028]
Also providMMbPHE4#$3ent invention is the use of an antibody-drug conju§&EERHSEIMEN the
manufacture of a medicament to be administered in combination therapy with the chemotherapeutic

regimen comprisinggereidaire L omyem vinblaainer and facamszAe fpmther tieatment of Hodgkin
lymphoma in a subject. Administration of the antibgggédru conjugate compound and the
¢ ’fg-i’@&

chemotheraSeRTREEMEH T foVIden SURHEHBTHS Yithdwrerittend gkt fhphoma in the
patient. The antibele Giydeanugate Saumaundis am antireRfartindy soniygate@ to an auristatin

compound. C.Definitions and Abbreviations [0029] Unless defined otherwise, all technical and

scientific terr¥ S8R HETES T PacAah 8 S5RsEYRseMint A Mo My a{tier atsbid B9 enst ordinary skill

in the art petingnhlont)e nesHps ifteampresiionscdesmibesiMapsad oarpinvitbe daewing terms
and phrases have the meanings ascribed to them unless specified otherwise. [0030] The term

"inhibit" or -iNFBIASA BESLpREF IREER HOMTto dhe ety thedida abieVAmBant, or to prevent
entirely.  dQQ3itiAe Ha0siignaljalarasy, cansiating assenbally(stasipsard ke bimis the scope
of a claim to the specified active agents or steps and those additional active agents and steps that do
not materiall§t &feE1¥5E Brdserttes of the specificed active agents. [0032] The term "agent" as
used herein means an element, compound, or molecular entity, including, e.g., a pharmaceutical,
therapeutic, or phar COI’_(I)EgiC 0021 ound. Agents can be natural gj}rjﬁ%nthetic or a combination thereof.
A -therapeutic anti-@ﬁé@ BUFE A Pt A i R gAhd et A gloBe REfRial) effect on

cancer cells @ithematsievatinveasriliabion withaneibes Bgendy Hipicalyssthesgieutisnti-cancer
agents usefu| in accordance with the mebhodi. and cor(‘fmgggl%}%ns-degﬁribed herein are those that exert

a cytotoxic andibr RGN BrRaM A Wifdredsy Hic RO HEROURS PARYERCe to the
effect of an agay avw reltrneanaidiogretdhecel.C Qylastmiia effeati gngagsds inhibition of cell
proliferation. A -cytotoxic agent” megns an agent that has g cytotoxic or cytostatic effect on a cell,
thoreby depbity OLIHTUEHY N8 bR o PuLbu L8 ML RS Sspbtion. . [0034] The
term "depletec MMAE caatexiooftiaecirel afracrantis GlRBkaantipocyhehue conjugaié on
CD30-expressing cells, refers to a reduction or elimination of the CD30-expressing cells. [0035]
The terms "specific binding" and "specifically binds" mean that the anti-CD30 antibody will react, in a
highly selective mafoedR Vit dB7espoodiogatargey, <030 EndaMMvith shaeusliiiude of other
antigens. Typically, the anti-GD30 antibody binds with a inity of at least 1x10-7 M, and
oreforaibly 10SSR7 E5 NG iy IO A FO R B 5 ey HDARBd s> BHfbocly” as used
herein refersSOI@piveuneglaplaitep alypepsidas, anid ¢amunole gighd f akiivelpapiotntite
immunoglobylin polypeptides, i.e., polypeptides of immu bulin family, or fragments thereof,
that contain gﬁqﬁﬁégﬁ %%ecﬁ?n]ﬂlgi%ﬁ)ﬁﬁjaﬁiﬁgﬁ?%eéisﬁgﬁi@avm%?[((;l glgélgciﬁ%é) tigen (e.g., CD30), or
(b) conservaiivaty SuhsiHbied denyatlives/iod §ock3nonenodioatibn pelypeptidas odfragments that
immunospecifically,hind to the antigen.(e.g., CD30). Antibodies are generally descriped in, for
example. HATSMEA EARE, ANTE A AT SRR AR R B SRS Nt SeP Chboratory Press,
1988). As used herein, the term -antibody" includes antibodies that have been modified by covalent

attachment of a heteraol s molecule such as, e.qg., by aftachm f.a heterologous polypeptide, or
by glycosylation, aﬁ@lgﬁgﬁggf %é%s:p rg%glfg%%na%%\%%?)rfn%l ?%Bs'svgetj:%\za;%%wgfizﬂ%gre%ﬁibody, and the like.
[0037] The teombBimaiwcionallznttdroblyineie sstioumanitosiOthatis deivedfiRGi siiegle cell clone,
including an aryotic or prokaryotic cel e, gra e.clon d,not.the method by which it is
procduces. THo e R SO Ak R e e R R8s produce
through hybrigidtrarteghnadogyntreated or received cAC10-veMMAE (1 mg/kg, q4dx3, ip)

alone, Doxorubicin alone (3 mg/kg q4dx3), or combination treatment with cAC10-

vcMMAE and doxorubicin when tumor sizes averaged approximately 100 mm”.

[0014] Figure 5B: Antitumor activity of cAC10-vcMMAE alone or in
combination with Doxorubicin on subcutaneous L540cy HL tumors in SCID mice.
SCID mice were implanted with L540cy HL cells in the right flank. Groups of mice
(5-10/group) were untreated or received cAC10-veMMAE (1 mg/kg, q4dx3, ip)



[0038] The terms -identical" or "percent identity," in the context of two or more nucleic acids or
polypeptide sequences, refer to two or more sequences or subsequences that are the same or have a
specified peWRAAYE848?¢Tucleotides or amino acid residues that are the sank€&TREABHMBA ed and
aligned for maximum correspondence. To determine the percent identity, the sequences are aligned

for optimal coRRATRAB RIS LE 0-59AP& £AANS INHorBR AR dhersaauanca afa tirsyamino acid or
nucleic acid sg]%uence for optimal alignment with a second amino or nucleic acid sequence). The

amino acid rESAEToRHLARS RIS B T RIS AHG AV TFREEC RPBERIHBAS o 'icBtide positions are
then compared. When a position in the first sequence is occupied by the same amino acid residue or
nucleotide as the corresponding position in the second seauence, then the molecules are identical at

that position. The p f Fdehk, 0 beRtivemanactivé s egs YeMMMERANS B number of identical

positions shatgsbaths sAINesstiR oY deenlitneots afsdenfierl pasiions/setabhnépositions (e.g.,
overlapping gositions) x 100). In certain embodiments, the two Sgg%uences are the same length.

[0039] The tefniP dhisSeustia i RiRMad a0 o htbaedr dR Shsdiraid heits GruBR peptities, refers to
two or more GeHYRRSES Webtl DEEELACRTIRA EAVA @l (e astRAXENT ah loRst (Risidpntity; more

typically at least 80% or at least 85% identjty; and even more typically at least 90%, at least 95%, or at
least 98% id¥fify (A8 UBHAN BRSNS IE P tFOdRPEA HBRHF 2 mefh 98] S Sfrrifarity” or
"percent similamityl AIE thei centext ok twiearanose spaly pegatidedsgguercese ¢ fRideniw or more
sequences or subsequences that have a specified percentage of amino acid residues that are the
same or conservatively substituted when compared and aligned for maximum correspondence, as

measured using on@ETNFIBEEL gds satany kta. iy Nayvoierempia Balisst amino acid sequence
can be considered similar to é%gcond amino acid sequence when the first aming acid sequence is at
0

least 50%, 65V DAL BGED SRS HaRzohncAfor tdHas divey RuBftuted, to the
second amirgCAbighseoweRcenyha ke witpareqts, M1 equislinyhehareFRANNGasigs asithesnumber
contained in the first sequence, or when comp reg an al;j ent of polypeptides that has been
e by a ORI ST B0 kP AR YA T 1 e G0 FRABH s ~subetantia
similarity" orGsuhstasitial sioilapitye, s apnteshafpeympepiids seauencasyiadicatasthat a
polypeptide regi s a,sequence with at least 70%, typically at least 80%, more typically at least
5306, and ev VLA S PET UM B56h Gati HSs SABSEH R TR oo ctorence
sequence. For example, a polypeptide is substantially similar to a second polypeptide, for example,
where the two pept'ﬂ ﬂ:IFr by gne or. more conservative substitufi Cﬂ%004.2] The determination
of percent identityi @ir ﬁ%‘éﬁa@ﬁ%‘@?&&ﬁt{w 592 tﬁﬁ&'ﬁm@%@ Blidhed using a
mathematicaloat@arifion. v threkatic chbhnelingitieg texesapliesdhayniithematical $dgorithioe utilized for the
comparison 0 _sequences is the al r'tg of Karlin and Altschul,.1990, Proc. Natl. Acad. Sci. USA
725642200 HIRHE SEE TR ok NS eHer, 1octS BABIREBPWAIRE. a0 G588 73-5877.
Such an algotithioigpineerparatedddior ikecNBL AST HnchoBMXTT( pragliamgdaixAltgohilbnet al., 1990, J.
Mol. Biol. 215:403-410. ST nucleogtide searches can be .performed with the N T program,
score = 100 CHBRHATEH, PN Shthi o e s R B HOBOBEU 1512 GG atid ncoding
a protein of imkevidiA BLAGTqpnoieibisealohesican decparfarpeat apjiolieX8L AT miogram, score =
50, wordlength = 3 to obtain amino acid sequences homologous to protein of interest. To obtain
gapped alignments for comparison purposes, Gapped BLAST can be utilized as described in Altschul
et at, 1997, Nucleic Acids Res. 25:3389-3402. Alternatively, PSI-Blast can be used to perform an
iterated search which detects distant relationships between molecules (Id.). When utilizing BLAST,
Gapped BLAST, and PSI-Blast programs, the default parameters of the respective programs (e.g.,
XBLAST and NBLAST) can be used. (See, e.g., Internet web site address: www.ncbi.nlm.nih.gov.)
Another preferred, non-limiting example of a mathematical algorithm utilized for the comparison of
sequences is the algorithm of Myers and Miller, CABIOS (1989). Such an algorithm is incorporated
into the ALIGN program (version 2.0) which is part of the GCG sequence alignment software package.
When utilizing the ALIGN program for comparing amino acid sequences, a PAM 120 weight residue
table, a gap length penalty of 12, and a gap penalty of 4 can be used. Additional algorithms for
sequence analysis are known in the art and include ADVANCE and ADAM as described in Torellis and
Robotti, 1994, Comput. Appl. Biosci. 10:3-5; and PASTA described in Pearson and Lipman, 1988,
Proc. Natl. Acad. Sci. 85:2444-8. Within FASTA, ktup is a control option that sets the sensitivity and
speed of the search. If ktup=2, similar regions in the two sequences being compared are found by
looking at pairs of aligned residues; if ktup= 1, single aligned amino acids are examined. ktup can be
set to 2 or 1 for protein sequences, or from 1 to 6 for DNA sequences. The default if ktup is not
specified is 2 for proteins and 6 for DNA. For a further description of FASTA parameters, see, e.g.,
bioweb.pasteurfr/docsiman/man/fasta.l.html#sect2,3he contents of which are incorporated herein by

reference. [0043] Alternatively, protein sequence alignment may be carried out using the
CLUSTAL W algorithm, as desciibed by Higgins et al., 1996, Methods Enzymol. 266:383-402.

T0NAA1 A< 1iceed harein the terme -treatment" ar -treat" rafer to <lowina <tonninAa or revercinA the



[0048] The abbreviation "MMAE" refers to monomethyl auristatin E. [0049] The abbreviation "MMAF"
refers to dovaline-valine-dolaisoleuninedolaproine-phenylalanine.  [0050] The abbreviations fk" and
"phe-lys" reNPOROHBYEptide phenylalanine-lysine.  [0051] The abbreviRGdnES2MB@7 % tcit" refer
to the dipeptide valinecitrulline.  [0052] The term "compound" refers to and encompasses the
chemical compound itself as well as, whether explicitly stated or not, and unless the context makes
clear that the following are to be excluded: amorphous and crystalline forms of the compound,

including poli&BFR M AtRied BRetgeiskedmeiry dl b Ys mbbgiFedrameasistion; free acid and
free base fogng 0htheveOmPoRadk¥hichharmivpiTally/tiafarmes ShRwiinpie etietbigs provided

herein; isomers of the compound, which refers to optical isomers, and tautomeric isomers, where
optical isomé&f&sHtiEtie enantiomers and diastereomers, chiral isomers and non-chiral isomers, and
the optical isomers include isolated optical isomers as well as mixtures of optical isomers including
racemic and non-racemic mixtures; where an isomer may be in isolated form or in a mixture with one
or more other isomers; isotopes of the compound, including deuterium- and tritium-containing
compounds, PRY AR EHNDESCRPTIO N ORI KVERIAFO{ORS B 0D INI RN S rapeutically- and
diagnostically-effective radioisotopes; multimeric forms of the compound, including dimeric, trimeric,
etc. forms; salts of the compound, preferably pharmaceutically acceptable salts, including acid addition
salts and base addigjon sattenéigilbipebdakiEdiaving organic counterions and inorganic counterions,
and including zwitterionic forms, where if a compound is associated with two or more counterions, the
fwo or more counteyigagimay he (he same.ar dificrent: and salvates ol e compaynd, including
hemisolvates, monoso vgites, 8lso?vat1es, etc., including organic solvates and morg%nic solvates, said
inorganic soMatiekimtjudphgrhyditie preshetr énifen toosipod ik s assdatatecbwitintwonothengpe solvent
molecules, ”v‘vetfﬂ%%{&%n Qv @PA%T?“L%%JP?X be de.same,of dittetent, I spme instances,
reference made herein to a compound o THE Thventsn wilinclude an e><%ﬁcﬁ]r§flerence to one or of the
above forms¢@nposaltsaad diumsolvatesuhowenes, this nefemercetis fareampbasifitioly, and is not to be
construed as exclydingsaneriof heAbovs forme, asidentlied abovs. 1,0, (905345 pised herein,
'pharmaceutlcafﬁl acceptagﬁe salts” refer to denvatives of the disclose compounds wherein the parent
compound isonddifigthinyheragingidcidtbebasecsatimtharenfA BXdmplamen phdamaceutiCddly acceptable
salts include, ft gre gt miiad ta, mineralit oraanic AGd salls ghbasig eridues, guch as amines:
alkali or organic satts Oracidic residues such as car oxx})lc acl s;yanc%]t%e like. The pharmaceutically
acceptable sdlisinciutie thetommv e tibinaBeder¢checadaktstaf tthe preatetnavygreimmaniondsadts of the
parent compeiad [aymef. Jpr SXAMPIR. FIOM ARIRKG NBIIRIG OLAI 933, A6, For example, such
conventional non-toxic salts include those derive from Inorganic acids suc as% drochloric,
hydrobromicsayifgaiedsalfamio]pios pomponniticoatithine likenang the efédts prépanedtment organic
acids such a tic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic, pamoic,
maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic, fumaric,
toluenesulfonic, mekfd didfonici tethbdiecdisulfonia] ogaly, isethidmaitatheh tieclikaaildtese
physiologically AGERBIAN G SIS HiERSRAEIEY MEHIOUS LRI NG, A §,0-, bY dissolving the free
amine bases with"an excess of the acid in aqueous alcohol, or neutralizing a free carboxylic acid with
an alkali metal base such as a hydroxide, or with an amine [0054] Unless otherwise noted, the
term "alkyl" refers to a saturated straight or branched hydrocarbon having from about 1 to about 20
carbon atoms (andBll confminatiang and subcombinations of ranges and specific numbers of carbon
atoms therein), with from about 1 to about 8 carbon atoms being preferred. Examples of alkyl groups
are methyl, ethyl, nroRy riROsRIQRY i 1S8a0EY bSSC AU HR-BUbYyPRAY !, 2-Pentyl,
3-pentyl, 2-methyl-2-butyl, n-hexyl, n-heptyl, n-octyl, nnonyl, n-decyl, 3-methyl-2-butyl,
3-methyl-1-bigsyibmatiesripenapy wyith ebgy Rezndiabine hax i BN B aegymenseehpn aniétRA02-pentyl,
4-me_th.\/l-2-p§mybd§-96ﬁﬁh§)&t€er BEMY G s BRI & RIS AR 0.
3,3-dimethy1-2-butyl. 055] Alkyl groups, whether alone or as part of another group, can be
optionally suti&ertia thatHearaest afdid-groups, preferably 1 to 3 groups (and any additional
substituents selectegyappyalRaGRboERAINGHIRTbIRAHOHIRIAIEIm S (B alkyl), -0-(C2-C8
alkenyl), -0-(C2-C8 alkynyl), -aryl, -C(0)R', -0C(0)R', C(0)OR',-C(0)NH2", -C(0)NHR', -C(0)N(R"2,
-NHC(0)R', -SRiecSuaRovaie2 Rhe g\@irds- campeye MBUNH g FRYIRIERIRISAHE -CN, where each
R is indepengigety selRpasl Lo a6ds6d Ak SRCRAURMIAEY Wohiahiangswherein said
-O-(C-C8 alkyl), -0-(C2-C8 alkenyl), -0-(C2-C8 alkynyl), "aryl, -Ci-C8 alkyl, -C2-C8 alkenyl, and
-C2-C8 alky Mt 8roGpecaiBE YPHSHEIRP RPHECINSSIRIERRIE BIRYigehiotEgrsisps fhdtiding, but not
limited to, -C1-C8 alkyl, C2-C8 alkenyl, -C2-C8 alkynyl, -halogen, -0-(C1-C8 alkyl), -0-(C2-C8 alkenyl),
-0- (C2-C8 alkynyl), -aryl, -C(0)R", -0OC(0)R", -C(0)OR", -C(0)NH2 , -C(0)NHR",
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C(O)N(RM2, -NHC(0)R", -SR", -SO3R", -S(0)2R", -S(0)R", -OH, -N3, -NH2, NH(R"), -N(R")2 and -CN,
where each R" is independently selected from -H, -C1- C8 alkyl, -C2-C8 alkenyl, -C2-C8 alkynyl, or

-aryl. (008 RUIEEYBtherwise noted, the terms "alkenyl" and "alkynyl" rEfe¥ I3 2W8i¢1exhd
branched carbon chains having from about 2 to about 20 carbon atoms (and all combinations and

subcombinatipni eletangRs AMNLARREIGHPRoRET Snohegrhn AtemstiaIsi) dnithc-bigmaout 2 to about
8 carbon atoms being preferred. An alkenyl chain has at least one double bond in the chain and an

alkyny! chairf B 4520 AR IR B SRAbPnecRisAteE 18 b RELHRHIKEARAPHADS include, but are not

limited to, ethylene @o)yia @Hd’t'hd‘&ﬁ%@ﬁ’ﬂneﬁt,%@ﬂ&&s‘f@@ﬁ‘éwﬁgﬂodlgkﬂemﬁ‘llibﬁbn?aﬁﬁ)@Qtenw,
-3-methyl- | -butenyl, -2-methyl-2-butenyl, and -2,3-dimethy1-2-butenyl. Examples of alkynyl groups
include, but S¥RIFFSARRHEFtsC ety IBhRAPIYSISHIE, A ety RIFSH I RSES Y et BIIRIRLIB S utyny !,
-1-pentynyl, agdoenivaybdndrd epifaghtdeiidund. 8RR FRe-alkyByligraties, whether alone

or as part of another group, can be optionally substituted with one or more groups, preferably 1 to 3

groups (and SSAH SRR SRR LR BRI hAIDEERS SHE RIGRS IR Rn BERIMEBHAD, halogen,

-0-(C1-C8 aligileiOn(GarEHbatkanih pla2-G8ealkymubly-arvk Gt B5PMRhd QRS- -C(ONH2 ,
-C(0)NHR', -C(Q)N(R")2, -NHC(0)R', -SR', SQ3R’, -S(0)2R’, -S(0)R’, -OH, =0, -N3 , -NH2, -NH(W),
N(R)2 and ‘AN OTREPODAcHIREUSHIR BB RIEHIRTE SRR RS -H, -C1-C8 alkyl, -C2-C8 alkyenl,
-C>-C8 alkynyl, or fa0dxnrhw hieieiisaisi-(nje @lopontG2 -G8 alligmdivede(CGR-G8 alkynyl), -aryl,
-C1-C8 alkyl, -C2-C8 alkenyl, and -C2-C8 alkynyl groups can be optionally further substituted with one
or more sub&ATBIGH ﬁ?&ﬁdi%f’ﬁ{ﬁam}ﬁ’ﬁﬁﬁ&]& ﬁin-%f‘lgﬁ%saf@?}qéfél%%%ﬁéﬁlﬁzl,lwft8 alkynyl,
-halogen, -04pdcEC & alkiibhe- &t -vieskalkenyl), -0-(C2C8 alkynyl), -aryl, -C(0)R", -0C(0)R", -C(0)OR",
-C(0)NH2 C(0)NHRY, -C(0)N(R")2, -NHC(Q)R", -SR", -SO3R", -S(0)2R", -S(O)R", -OH, N3, -NH2,
-NH(R"), -N(R")2 ar%o?gk, RV ULER R S RERSFRIRARY Lelb Big ¢ froth YN EP BN, -c2-c8
alkenyl, -C2<o8jalisyoybropoandin the 1R0RBIdditess Dihaliviseenoie bethdniBiivtciatkydene” refers to a

saturated branched qr straight chajn hydrocarbon radical having from about | to about 20 carbon
tome (and SR BF RN Eh e DT R BRC o e BB 3 s b atoms
therein), withftgeotalathihiarabion b8 tharhenadgrasibeing pratecteapanaddng iwadneeovalent radical
centers derived by the removal of fwo hygrogen atoms_from the same or two different carbon atoms of
o aront ST o B L S ATt GRS BT oromylone.
t_)utylene, peTmelanﬁbh@ysdﬁigecdi@pgulenﬁnqmﬂy&ﬂ&nmy@mOdﬁﬁalﬁIBEcdqﬂrg@wﬂabanylene, ar_1d the
like. AIkerngb%{géPs, whether alone or as part of another group, can be optionally substituted with one

or more gro MSABRPIES 3 groups (and any additional substituents selected from halogen),
including, but not lifeeed]ton dalegeivdigréar] medhalybf te(fids€hd mkanioh cOnipasE€3 alkynyl), -aryl,

GO, O RIS o w SRR e MR & MR G ele oD prising
doxorubicin, bleomycin, vinblastine and dacarbazine (ABVD) and an antibody-drug
conjugate compound. Administration of the antibody-drug conjugate compound and
the chemotherapeutic regimen comprising doxorubicin, bleomycin, vinblastine, and
dacarbazine provides a synergistic effect in the treatment of Hodgkin lymphoma in
the patient. The antibody-drug conjugate compound is an anti-CD30 antibody
conjugated to an auristatin compound.

[0026] In another embodiment, the methods for treating Hodgkin lymphoma
in a subject consist essentially of administering to a subject in need thereof a
chemotherapeutic regimen comprising doxorubicin, bleomycin, vinblastine and
dacarbazine and an antibody-drug conjugate compound. Administration of the
antibody-drug conjugate compound and the chemotherapeutic regimen comprising
doxorubicin, bleomycin, vinblastine and dacarbazine provides a synergistic effect in
the treatment of Hodgkin lymphoma in the patient. The antibody-drug conjugate

compound is an anti-CD30 antibody conjugated to an auristatin compound.



SO3R', -S(0)2R’, -S(0)R’, -OH, =0, -N3, -NH2, -NH(R"), -N(R")2 and -CM, where each R' is

independently selected from -H, -C1-C8 alkyl, -C7-Cs alkenyl, -C2-Cs alkynyl, or -aryl and wherein
said -0-(Ci-CE2MN0(T2-C8 alkenyl), -0-(C2-C8 alkynyl), -aryl, -C-C3 alRUTER200¥03A2hyI, and
-C2-C8 alkynyl groups can be further optionally substituted with one or more substituents including,

but not limited to, -Gg2& P PIkYnibed(-a Ik BM ju thié-Eplviny ks plegen debnbrEsvaliyl), -0-(C2-C3
alkenyl), -0-(C2-C8 alkynyl), -aryl, -C(0)R", -OC(0)R", -C(0)OR", -C(0O)NH2 , C(0)NHR", -C(0)N(R")2,
"NHC(0)R", spmessape: -Eps)pretmapskole esp bagay shieble faerd pf " B4Ra -CN, where each
R"is indepegg@aﬁmslglgﬁ@dofrgmr%(ggl-CS alkyl, -C2-C8 alkenyl, -C2-C8 alkynyl, or -aryl. [0059]
Unless otherwise noted, the term -alkenylene" refers to an optionally substituted alkylene group

containing at least SM28h/AA REPHERIRLINE MERRRt EREHina HIRelsIeha bR iERige, for
example, etheRylene tlapotnd lrrihe RIARERMERES (-ChcdiddfmklR - be alRBNisBlESS otherwise noted,

the term -alkynylene" refers to an optionally substituted alkylene group containing at least one

carbon-carb6ARRHIAIS G ERE MR ) A AL L B RIS L S SRR TBPER B SR 4 BBISARNe (-CC.-),

propargyl (-GR&Gc aNHpey I ¢EHREHRGHIRGESH men (0P BiblVale ssasheRvise Noted, the
term -aryl" refers to a mongvalent aromatic hydrocarbon radical of 6-20 carbon atoms (and all

combination SR s AR FRHRIHE She ARGRahRdr up SeME G AR VIS TS toms therein) derived

by the removatefoanedpydrrgenisiempiRma singlereathosraiem elatRarerhat@maticking system.
Some aryl groups are represented in the exemplary structures as "Ar". Typical aryl ro§ps include, but
ﬁ?ﬂ? lene,

are not limited B PARACHEASAVER I BEHDENE St SARINSHEERTREEHEATIZHE

anthracene, finbedykaijdthed tean aufGRBA]Smpsyhgroup, whether alone or as part of another group,
can be optionally substituted with one or more, preferably I to 5, or even | to 2 groups including, but not
limited to, -halogen, -C1-C8 alkyl, -C2-C8 alkenyl, -C2-C8 alkynyl, 0-(C1-C8 alkyl), -0-(C2-C8 alkenyl),

-0-(C2-C8 alkynyl),caryl, -DéBiRtiohdRiRA bBtV RO (0)NH2 , -C(O)NHR', -C(0)N(R")2, -NHC(0)R',
-SR', -503R", S(0)2R', -S(0)R', -OH, -NO2, -N3 , -NH2, -NH(R'), -N(R")2 and -CN, where each R' is

caid C-C.6 2oy, Wb e R i S RO R coce
alkynyl), anchaagythgreaps waanbeefas thenmphdnatigessiostitbiechwith @deanyrsiateisubstittients including,
o Sl T e A o 2o
terms and phrases have the meanings ascribed to them unless specified otherwise.
[0030] The term “inhibit” or “inhibition of”” as used herein means to a reduce
by a measurable amount, or to prevent entirely.
[0031] The transitional phrase "consisting essentially of" as used herein limits
the scope of a claim to the specified active agents or steps and those additional active
agents and steps that do not materially affect the properties of the specificed active
agents.
[0032] The term “agent” as used herein means an element, compound, or
molecular entity, including, e.g., a pharmaceutical, therapeutic, or pharmacologic
compound. Agents can be natural or synthetic or a combination thereof. A
“therapeutic anti-cancer agent” is an agent that exerts a therapeutic (e.g., beneficial)
effect on cancer cells either alone or in combination with another agent. Typically,
therapeutic anti-cancer agents useful in accordance with the methods and
compositions described herein are those that exert a cytotoxic and/or cytostatic effect
on target cells.
[0033] “Cytotoxic effect,” in reference to the effect of an agent on a cell,

means killing of the cell. “Cytostatic effect” means an inhibition of cell proliferation.



C(0O)NHR", -C(0)N(R™2, -NHC(0)R", -SR", -SO3R' -S(0)2R", -S(0)R", -OH, N3, -NH2, -NH(R"),
-N(R")2 and -CN, where each R" is independently selected from -H, -C1-C8 alkyl, -C2-C8 alkenyl,
-C2-C8 alkyW{,28P243P67  [0063] Unless otherwise noted, the term -aryle RETYERAIFE @324 ptionally
substituted aryl group which is divalent (i.e., derived by the removal of two hydrogen atoms from the

same or two AH{ig i Ga RN 2t PR AR M ATRIN AU THREKRYS e cameedn sheiprtho, meta, or
para configurations as shown in the following structures with phenyl as the exemplary aryl group:

typical "-(C1tesgehsiepielan o it Biemmeh Ofarsrredhtr Y sy kitk)aryl” groups
include, but ggenetigmited to, benzyl, 2-phenylethan-1-yl, 2- phenylethen-I-yl, naphthylmethyl,
2-naphthylethan-1-yl, 2-naphthylethen-l-yl, naphthobenzyl, 2-naphthophenylethan-1-y1 and the like.
[0064] Unless otheMS8hbhsde e sl ihe 8 Bis eoatex pfrhes Hamioia ittt 6iBic, or polycyclic
ring system Raybed frare3cim i oD (@lpecseipsradiio RFNG Memkers) wherein at least one

ring atom in at least one ring is a heteroatom selected from N. O, P. or S (and all combinations and

subcombinafibAEBf I ShL SPEcsREMSISEIS of carbon atoms and heteroatoms therein). The
heterocycle can hapgosonThdehiing fieteosiamindepepdentbispisaes fean thaddR. or S. One or

more N, C, or S atoms in a hetergcycle can he oxidized. A monocylic heterocycle preferably has 3 to 7

ring membef(EP3 A EboRh B Hihts Brichie 3 plerivatbreshad T Ha SRt ©aRdRs from N. 0, P.

or S), and a higeelic beteipe yevaraferablyihass 4 dReingtBambeipieady, 40P eabgo atoms and 1
to 3 heteroatoms independently selected from N, 0, P. or S). The ring that includes the heteroatom can

be aromatic SFIRSRAPIHISSE UM SEE N SRS RO ART ke Ht @isiabtndl tMiPpendant group

at any heterqatom, arocanbpn @tom tbat oeSwiis in a stable structure. [0065] Heterocycles are

described in Paquette, "Principles of Modern Heterocyclic Chemistry" (W.A. Benjamin, New York,
1968), particularly Eli,t%?h,%l,u%o&ﬁd & UHRIRURIRIES & ﬁéf&?ﬁ’éﬂp&?&%}ﬂﬂbounds, A series
of MonographsyfdphiteV\itryisHans oNexy ackya Potisnhprgsantuio gasitiulpoNpbpnes 13, 14, 16, 19,
and 28; and J. Am, Chem. Soc. 82:5566 (1960), 0066] Unless otherwise noted, the term
moterocyclok FefaTS B BRI SONAARRH W0y L B e HERRB A S HAED civalen
(i.e., der:ivedabuglla@ tsmmgadi@fﬂwmhygg%g?epbam%ﬁrmﬁqghe 5ap¢eiﬁielpm@gﬁffeg@ll c:m%@n atomfs of a
NSEEVAL bsgi vativ. 1 e
example and o TSRO RS A S SEL ARG B PenyBP By ERE LA RERASI iy,
fu;arllyl, tlhieﬁ}feiglpwﬁfwhalﬂi{iﬂﬁﬂ?h(?silgﬂidﬁ?ﬂw,bﬁfﬁflaécﬂ_lﬂahdﬁgiff(f@mﬂm\(_d ')anlaphih@cml_d_yiﬁér;dolyl, o
indolenyl, quinoliny], isoquinolinyl,.benzimida , piperidinyl, 4-piperidonyl, pyrrolidinyl, 2-pyrrolidonyl,
pyrolny| teﬁ%{h%ﬁe;f§?§a§§;é _-té?@maﬁg%@hﬁgﬁ@a%@f%f feﬁﬁfﬁ_g%’%?@yl/_rar;yl, N
tgtrq y roqummtmyll,(@m . i3 SOOI iy, ecal _ﬁoqgmp 1p3Y; ,us_eta in)sbewnalinyl, azocinyl,
jmazmyl, 611;1,21b5- hjadiazinyl, 21 ,6118- D, -%lt lazin I,é@ie I,tplgnfhrgn l, rantyl .
|sobenzofuraﬁ9f, SHromBRye, AN ) BhB%S |%ﬂ, 3-1-5 r 8Iy?, ) % zaolyl, pyrazinyl,
pyriﬂahzinﬁl, ihtldeﬂilhsgduilssmidlslléoiuh s’i}dlhiracll,cﬂ;g,,lﬂﬁimd&h@hl ygtmﬁrmtéﬂzﬁagmb 1'?q)|lci>zyp}tbtpm' Ihail %zinylé) .
naphthyridinyl, quinoxalinyl, quinazolinyl, cjnnolin teridinyl, 4H-carbazo arbazolyl, f3-carbolinyl,
pEenanthr_idjr&lgl Eﬂ%ﬁnaﬁiriy?gﬁ ik %f%ﬁ?rl%%z}#yﬁioﬁﬁlé’gé“z’@i IEhaéﬁ%(ihXil%;iWFﬁﬁlr%zaFyl,l
phenoxazinynitaelyaméirhyd, ldkromanyl, imidazolidinyl, imidazolinyl, pyrazolidinyl, pyrazolinyl,
piperazinyl, indolinyl, isoindolinyl, quinuclidinyl, morphalinyl, oxazolidinyl, benzotriazalyl,
bensisoxazolyl ox. Do BRss B SR AP P aan AR e T thotude, bu
are not limitéebto abemglefarHrybneemebibiopheanyuiadalyic beptopymaalydeltolimaronyd, geagriinolinyl,
pyrrolyl, thio%%gyl,n@%wﬁetprila&l%l Ibimiﬂia%oMg § %zo%l, dt{jtﬁzso%l géjrirgqlin | (ggrinqr(]jinyl, pyridinyl,
pyridonylr,] p)};razwd%& pyrldazmyﬁ |sﬁo h%t;z:o ﬁ ISOX zo;lfi an el%razcg‘lym.r9 rr[ég ]ZS? eterocycle
group, whethatibtaiyé ar asphacrahanothémgiredip eatibodieppionidyddbstiitddiwitvane or more
groups, prefergbly.1 to 2 groups, including but not limited to, -C1-C8 alkyl, -C2-C8 alkenyl, -C2-C8
?ealeBg . ,
alkynyl, -halogen, - -%’Cl-C8 alkyl),-0-(C2-C8 alkenyl), -O-(C2jC8 alkyny1l), -aryl, -C(O)R’, -OC(O)R’,
C(0)OR, -C((?)N|-12003810511&&51&11@@6@«@)2,Ofwmemdesww,?smbos@gmwws(@m% -011, -N3,
-NH2, -NH(RH)?ffli\lé\El\égécanddSCM \é\iheget%:\echeR 5 mdgz&epgqegéy{y selected from -H, -C1-C8 alkyl,

-C2-C8 alkeny élﬁ%ynﬁf B Y Serein gﬂﬁ?ﬁeqbe?é?& alkenyl),

BRI and Wherein said -
-0-(C2-C8 alkymgl peideGBanldyl th2a88 alkerv a-§@iedkyrogn@pe eanyladgougss canmbeturther
optionally subst'tytsei uwsit one or more su‘%%tiﬁu%ntsailn%udi (,géibm et Iinrnnit?d to, -C1-C8 alkyl, C2-C8
alkenyl, c2€ aTkynﬁ, - aﬁogen, 6?81 a&ﬁ}? Ry (6rs %ﬂﬁenyf), B ?Pflr 8 alkynyl), -aryl,
-C(0)R", -0C¢0iRSpoGdoiorR " ICdoitttize, the (@rs¢iR identity, the sequences are aligned for

optimal comparison purposes (e.g., gaps can be introduced in the sequence of a first



C(0)N(R")2, -NIIC(O)R", -SR", -SO3R", -S(0)2R", -S(0)R", -OH, -N3, -NH2, NH(R"), -N(R")2 and -CN,
where each R" is independently selected from -11, -C1- Cs alkyl, -C2-C8 alkenyl, -C2-C8 alkynyl, or
aryl. [00W8) BYW4§6T example and not limitation, carbon-bonded heter8&KERPBRHonded at
the following positions: position 2, 3, 4, 5, or 6 of a pyridine; position 3, 4, 5, or 6 of a pyridazine;

position 2, 4,5, £&Rf & RME¥iE g REfIIARF 0B o pri R PaPloARYARHINE aPREBIRNatiBobror S of a furan,
tetrahydrofuran, thiofuran, thiophene, pyrrole or tetrahydropyrrole; position 2, 4, or 5 of an oxazole,

imidazole ortASISIRCIHGERRSHE) 4 [he 5 BingARIg S IRE SR AYBIROUsSS BHSRIFEIROMYE ion 2 or 3 of an

aziridine; pogitiaf 4cid Psiohaorazrlichnge POsitionsZrs ttbrtsdingared S Whanlines af position 1, 3,
4,5, 6, 7, or 8 of an isoquinoline. Still more typically, carbon bonded heterocycles include 2-pyridyl,
3-pyridyl, 4-pRFih! SERYFRERA 1 BOTHHRISH, B iRy A riddEiHCRbYHEaHIE B Hifidatiny,
2-pyrimidinybreRysinaidingb SapyrimisiNde S ¥eguieioy] (e RYra 2nbcaty ke idgh R-ayiediny|, 6-
pyrazinyl, 2-thiazolyl, 4-thiazolyl, or 5-thiazolyl. [0070] By way of example and not limitation,
nitrogen borkfSd 9B et RIES REI TR hoPIvE Rt 5B s BinsRsdsifidinsias Sidhise pybde,

pyrrolidine, 2f pyereliae pSsdRelingrddnigageledmritdazqliding Rrintidazalipeidimigiazoline, pyrazole,
pyrazoline, 2-pyrazoline, 3-pyrazoline, Piperidine, piperazine, indole, indoline, or 1H-indazole; position
2 of a isoindBi@}%‘?ﬁ%‘?ﬁﬂdﬁiﬂé?%gﬂfﬁn A%t QRS EHIHBERSS LI P dsitih- B e @Pbazole, or

f3-carboline eidbmpeke typicadlyo RirResEbardad Heterayales include 1-aziridyl, 1-azete4l, 1-pyrrolyl
nless. otherwise nated, the term carbocycle,” refers to a

1-pyrazolyl, and 1-piperidinyl. [0071] U . S| !

saturated or unsattfl@%%] ﬁ?%éﬁ@ %‘?ﬂﬂ&@d%?ﬂ?&cli’é{ B SORIESERE Y LYLEiHHidYing from 3 to
14 ring atomsr (@l ambitationstab b stHieeReginaitens Ofunrgesnapdpatiiie mueaers of carbon
atoms therein) wherein all of the ring atoms are_ carbon atoms. Monocyclic carbocycles preferably

have 3 to 6 MG AbA LAt BrESHLRErNF £YBI8 hhy 1 ha! Bidy Al esBo & s8 e idply have 7

to 12 ring atems. de BFRAUGAASRTI0YElalFeaft D59 lophi B L1 MWBtaivatay J-rdbefingaioms
arranged as a bicyclo [th%or ,ﬁisyst m, The term "carbocycle" includes, for example, a monocyclic
carbocycle g R8BAtH A ?ﬁ’ﬁ; (RON Y .r,ﬂé)monocyclic carbocycle ring fused to a benzene ring).

Carbocyles preferafjp4vgves tiiva8 GarborpeRgrtamiarity Q0] Garbayfe g uns,ewhether alone or
as part of ano roup, can be o g’%nallg substituted with, for example, one or mllhore groups,
it i

ther
preferably 1% %pﬁg(slﬁiﬁsg?%ﬂl%%’/ P S BB BE SR LR RS A PSR YRS R G ding, but not
limited to, hapegiied-petetifl Akl aGi2n6 8cadkeritue CR-C raliieridmoflcEi8alkyl)el-(C2-C8 alkenyl),

-0-(C2-C8 alkyny)), -aryl. -C(O)R', -0C(0)R", -C(Q)OR', -C(O)N112, C(O)NHR', -C(O)N(R')2, -NIC(O)R!,
Bt e g AT ARl per T B S
independentlisiagleatest tienmdthodsIsdC Soadkyhfre BE 8 aykeadanip2e CBfatt\iRYInOBealyl and wherein
said -C1-C8 alkyl, -C2-C alken.ci, -C2-C8 alkynyl, -O-SCl-CS alk Ig, -O-%:Z-CS aIlEen I ,t-O-(CZ-CS
alkynyD. and AR SR S S Pl A S R AR S S B e W LR it ents including,
but not limitethino-G1dGaadkyk #7418 etshyt047 7HEB, alkgni0 hadogeror-O+-éh-TRialkyl), -0-(2-C8

shent). O GECAmIIL o, CORLACOR, R, COMIZ, CONE'. <N
compared to an equal number of amino acids as the number contained in the first
sequence, or when compared to an alignment of polypeptides that has been aligned by
a computer similarity program known in the art (see infra).

[0041] The terms “substantial similarity” or “substantial similarity,” in the
context of polypeptide sequences, indicates that a polypeptide region has a sequence
with at least 70%, typically at least 80%, more typically at least 85%, and even more
typically at least 90% or at least 95% sequence similarity to a reference sequence. For
example, a polypeptide is substantially similar to a second polypeptide, for example,
where the two peptides differ by one or more conservative substitutions.

[0042] The determination of percent identity or percent similarity between

two sequences can be accomplished using a mathematical algorithm. A preferred,

non-limiting example of a mathematical algorithm utilized for the comparison of two
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N(R"), and -CN, where each R" is independently selected from -1l, -C1-C8 alkyl, 472-C8 alkenyl,
472-C8 alkynyl, or -aryl. [0073] Examples of monocyclic carbocylic substituents include -cyclopropyl,
cyclobutyl, -WRRNAKEP6T1 -cyclopent-1-enyl, -1-cyclopent-2-enyl, -1-cyclop&&TAIAY/Yetdhexyl,
-1-cyclohex-1-enyl, -1-cyclohex-2-enyl, -1-cyclohex-3-enyl, cycloheptyl, -cyclooctyl.
-1,3-cycloheyagienyds 1d decaicloidxadierytinladd VeleheRtesienyhod St cyslrhsptatignyl, and
-cyclooctadienyl. L?E%CE‘)OM] A "carbocyclo," whether used alone or as \&art of another (?roup, refers to

an optionally3<udrstt capiEisdeyiblgha andine b BV i Lgivifht G ¥, deriled by the
removal of twg. hyirogen atams Loy thensameRbing Ailarrpikaren atamsekaparsnt carbocyclic

ring system). [0075] When any variable occurs more than one time in any constituent or in any

formula, its FERARSHEN R SASAMILEénd €98 inudfinBiit ot idUthftioR i ederydtrtiecombinations

of substituenis andiaiyaiaies are PRI NGB DAY 1f Seheoirations e i siable compounds.
[0076] Unless otherwise indicated by context, a hyphen (-) designates the point of attachment to the

pendant molchEH R BLGeRHYR SRSy horrAlag8usI] R RS g1 G creP e JIRVRIAEBH 1) refers to a

C1-C8 alkylenekadicet astefiorgnheieinsvharche feeraladendtagicad B atchrsbionihe pendant
molecule at any of the carbon atoms of the alkylene radical and one of the hydrogen atoms bonded to

a carbon atoii°6F ThelaR9ihe g2l 18 PBIECER RACKH SANCREGERP RO QEAHBEP HEPSH! ©F  [0077]

When a partjguasgraubisasusgijeded;ethaingy foicoiayahave pneaemos sebsitudtsapreferably
from one to five substituents, more preferably from gne tg three substituents, most %)referably from one

to two substiGSNLZTAES SERTL S SR FF A -thle Mt B SSHstiidhitest %%%%8%5’ O, however,

generally hayeranytiuenbes pBishsiivBaisselegieddramhalogen seiieHpshibatdatecsubstituted are so
indicated. [0078] It is intended that the definition of any substituent or variable aﬁs{a particular

location in a tSIBEIHEABROH R BHNESE SRS Hethi{ids WEEhMLRE e RL MOIREH is understood that
substituents Bnd SUpstdURINFattgRs omi) ehedrpalpdsaidiis ttuastiespeanbeselesied by one of
ordinary skill in the art to_prov;j 0 unds that gre ¢hemically stable and. that can be readily
ynihosimot Ao TN S S ool ST MR, L0070
Protective grpupsmdiusedhir/gin referdmgrprisrivbichhsalagtivgly-hlogks sithenieimnpetiatly or
permanently, one {Peacti. e SA

[te in a multifunctional compound. Suitable hydroxy-protecting groups for
et I the prZERH BB RS [0, LT GbIS R B B0 R 0 AR 1o b cloaved

from the parafitleprapmrakafites adinistiatidpoitians ubisctipoaradrifos the songpeycsiarhe active.
Cleavage is through normal metabolic proc s within the body. Hydroxy pratecting groups are well
cnonn i the S50 S8 B BIHENR E R AR EYAL ST i Edaibagia BI6TM. wots
(John Wiley 8iiizsende X IENipRpinaofpocatepafiekeimbyorafel sagectivés MBIy 2nddiphall purposes
and include, for example, ether (e.q., alkyl ethers and silyl ethers in¢luding, for example,
iy ey et R B AT 2y Gt P BREP L Bo 8 S iiimates, sulfonate, and
phoiplhatﬁ praieieioigigriQupshixésn p@sﬁrimmyyﬁamﬁem?gm?ﬂﬂﬂ#deﬁﬁ%ari not Iimi:]eclzl tok,]
methyl ether; ethy| ether, met igm ther, n silyl)methoxymethyl ether,
WA Ragiy e e i N PR b i e e
onitrobenzylBxysethyBeiheind (BASER aeyphiesbity Pretoyl att&ripguaiatets)dtiyt.evlael Adadtoxymethyl
ether, 4-pentenylQx thyl.ether, si thyl ether, 2- methoxyetho ethyl ether,

55 5 tiamo AR Ay AT F) TR oLTR B 2 TR Mk mety
ether, menthpxythefhlyt etherh tdfktwerdpynaihyl ieilions Inntethexyeyioaiex Hebtlhheodpared
methoxytetrahydrothiopyranyl ether,.4- 10xytetrahydrothiopyranyl ether.S,SDioxide,

L -choro S DR 2 R TERTS ST oth e o in el 43S
fluorophneyhpidsmethexypipdriditug oah bthet, th,2-alidXan Ropdieteqneteteahydioiuramyloiher,

tetrahydrothigfuranyl ether; sybstituted . | ethers such.as 1-ethoxyethyl ether,

T o-chloroe S TR el s i AT R O aRyT A P S OBt B Ay etrer,
1-methy1-1-Benzylotyatiyt@theonloefiieAINIA {rennglexy-Zeflagroethyl ether, 1-methyl-Iphenoxyethyl
ether, 2-trimethylsilyl ether., t-butyl ether, allyl ether. pro | ethers, p-chlorophenyl ether,
p-methoxypk?é?%{/llae)'éaesﬁe re'%/z(%ﬂces%nearr,l /&%leﬁ%(l%{%%%lz%{fee%tﬁ%ﬁ%%né ngvy%lecrf]%z%/rleether, trimethylsilyl
ether, triethylsidyipettasrd tipedpyisityfettbiere.dimethylisopropylsilyl ether, diethylisopropylsilyl ether,

dimethylhexylsilyl -hutyldimethylsilyl ether, diphenylmethylsilyl. ether,. benzoylformate ester,
acetate ester, chlo aé[gja élltgs %rl,v 8?@;1%%%8&% geé% earﬁ,ll)%'lllgﬁ gggé%? i ﬁ'{l)f%{ g

éa’tga(resfer? uonr%zticeetate ester,
methoxyacefakd/s3tak, MWpipeyimethoxigacebatbbystbg gpirerndace e détdrodsebizoatelester, alkyl
methyl Carb?ﬁ@?ﬁ%ﬁm 9-fluorenylmethyl carbonate, alkyl ethyl carbonate, alkyl 2,2,2,- trichloroethyl
carbonate, 1,1,-dimethyl-2,2,2-trichloroethyl carbonate, alkylsul foliate, methanesulfonate,
bentylsulfonate, tosylate, methylene acetal, ethylidene acetal, and t-butylmethylidene ketal. Preferred
protecting groups are represented by the formulas1Ra,-Si(r)(r)(R"), -C(0)R'. -C(0)0r, -C(O)NII(r),
-S(0)2Ra, -S(0)2011,



P(0)(OH)2, and -P(0)(OH)012a, wherein Ra is CI-Cm alkyl, C2-C20 alkenyl, C2-C20 alkynyl, -C1-C20
alkylene(carbocycle), -C24220 alkenylene(carbocycle), -C2-C20 alkynylene(carbocycle), -C6-C10 aryl,
-C1-C20 alkYNer8eai8#8962C2-C20 alkenylenc(aryl), C2-C20 alkynylene(aryRf; TS0y 79224
alkylene(heterocycle), -C2-C20 alkenylene(heterocycle), or -C2-C20 alkynylene(heterocycle) wherein

said alkyl, alkenyl, pdiguayl Aalkyieneraiikemylenmsane alikynyienedagicalsenieiigrialone or as part of
another group are optionally substituted with one or more groups independently selected from Al, said

carbocycle rEGRRIRSHRET HsnB OPRE 5HBY Aridth B {i8BisLré Uptisrrass Qi HestEasith one or
more groupsindgRBRLSHY selesiad fiam ddsaaishaipoadicale wheiher plengenaspart of another

group are optionally substituted with one or more groups independently selected from A3, and said

heterocycle s WHERBP D oheesreasa s aREte PG Ao RIeBIlS MY BEtituted with one or
more groupssineiapaRIsNHvGRIBSIast fampAde Al HRifkdiatd it areaseefinerchereipoP. The

Antibody-Drug Conjugate [0080] the methods described herein encompass the use of an

antibody-druREhRIGRIE InfotsseeaTieBAbHEAN THETL MK treatment of HL. 't he antibody-drug
conjugate compourgys |UsRel it RIRSEM BV KO BasiaNeflsGHA0, antihodyt i.e., an
antibody that specifically binds to CD30, linked to a drug moiety. the drug moiety is of the auristatin
type which h30& belP SR F5 MR HRRIATPOEAIGRE HYAANRES kP het a8 s Srid 8Bffalar division
and have angigakReabantivity AHdrstatinmpibiberpiesentinreatiendinshts fubrli andaxert a cytotoxic or
cytostatic effect on a lIL cell line, e.g., 1.540¢y cell line. In some embodiments of the present invention,

the auristatif K BCEHESHRLYHRASAEHAD YAt Eas Uik ATHREIIFSY REENSR05BYinder

intracellular gendifignsisvehcthat cleayagavahtbambokey tielgasap b amistatiRConpoumadfrom the
antibody in the intracellular environment. In yet other embodiments, the linker unit is not cleavable and

the drug is réiSHEERH {PAGEBBEFdBHARMRALAD: WeIBHd S TR SERE Y MAMALE5E Bftferent assays that
can be useddaisiteiedminineandieti@nan auristatin or resultant antibody-drug conjugate exerts a
cytostatic or cytotog@ (f)ée onallL. Eell line. In oge example for detecﬁ?ining whether, an auristatin or
resutant antiboy. A3 ST SR S IO B ot EFELTEHT & 1S Relf HHea thymicine
incorporatior@apaynadsysedeit0s, @samppleiddt, ettt asaentiiynoftha00f cellsiwelealc-aR6-well plated
is cultured for_a 72-hour period and expgsed to 0.5 pCi of ll-thymjdine during the final 8 hours of the
o-hou per G- (ESREBUR SF SIS RIS B LS BR S & MRS ACFIBER e i the
presence anghahssnegholuti agsistatvx @i tgniibiadio oy deegit) ugpiensEher attitstptsbinestltant
antibody-dru corf{'u ate has a C}Etostatic or cytotoxiclgif&?ct on th%HL ceqéline if the cells of the culture
have reduced 3RS THREY DU OH LR Ut s SRS SE Blitie £451 FFE cultured under the
same conditighaiuideoticanjaciag itk hgradiésitiaforsantisdymiivenconjyoaie:ptablf0082] For
determining cytotoxicjty, necrosis or apoptosis (programmed cell d at? can be measured. Necrosis is
typically aceSTHEANRH B HcFS AT b BTy AP e S TaSh Al RSP ARE SSERAE of the cell, and
rupture of theopipsmal ivexthiaiRerépoptosis is typically characterized by membrane blebbing,
condensation of cytanl and the activatian of endogenous endonucleases. Determination of any of
thoso effocts on it OTC I AATE At AHEA R 6 IR DR e Lo TSRO SN T e
treatment orqoiavenition dfedrdpy med@OBi3]din @notbiethe xampleafion deétereninitgsuhefedieanauristatin or
resultant ant,ggot -drul%é:onglgﬁtete r%s g cgtosta&ig.o éYto oXic e(ifect ona HL cell line, cell viability is
measured by de e?rﬁ?nménﬁ\ & cefl tﬁhleClusp%a eot'a dylé)é) Chrad nettd Pecﬁ?st%%%?i bfire, or ALAMARTM
blue (see, e.mhiPagtet@cut®dde hthndelidr@ncology Betd 81hi6)l dn dsughariasaapidhs oélls are
incubated in.medja cpntaining the dye, the cells are washed, and the remaining dye, reflecting cellular
ptake of thd SELIS RBRETEY St r o e e e S B S e & Rétfodamine
(SRB) can alsoelie tusefttoomeasbitetytothierty ySkalidmetial arh60a, et hiidnebr dusp, 82:1107-12).
Preferred angiobogl agel‘lég con;%gate 'né:Iudgutnt%%%% w%a}rrllol 5% \é%"fg C{g?ef@et% as, | tﬁle mAB
concentration tHa: glves%%o cetf'kill) of 1638 hanhf ng m. Bre era 3% S than 5bo ng/ml, more
preferably lessntinastci60 togathicre vghemasfupreidsanhysimsdtiheouSly amethers dessahdiffdntg/ml on a
Hodgkin lymphoma cell line, e.q9.., E540cy cell line.. . [0Q84] Methods for determining whether a
compound DA B e T s B e e P T N oo, 7s.
4390-4397; hiahsghetgiitjdvibbedia i tRhdlrhracoltomyzaDob otié: $6ihed 76 e tHiaanel gtealasd he Journal of
Biological Chemist 990 265:28, 17141-17149. For purpeses of the present invention, the relative
Attty of & B kB Lo e AR R AR SRR Vemtion bincl
tubulin with ahceffirtly aervgimoofr6re d0i boldlytohwer (dovgagee affimjty)idantherbhedingpaifioityhef MMAE to
tubulin to 10 fold fold ar eyen 100 fold higher (tighter affinit an the binding.affinity of MMAE to
buiin. £ GRS e L e Y S stering
the antibody-drug conjugate compound and gemcitabine for the treatment of Hodgkin lymphoma.
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[0086] Gemcitabine, 4-amino-I-R2R,4R,5R)-3,3-difluoro-4-hydroxy-5-
(hydroxymethyl)oxolan-2-yIThyrimidin-2-one, is currently marketed under the label GEMZAR" by Eli
Lilly and CoWBaA92/t#8Mtitabine, an analog of cytarabine, is a pyrimidine aRGHERBGIEt has been
found to demonstrate a broad spectrum of activity in HE. [0087] the present invention

encompasses compppagp Hersy¥ M4t AFMAMIRed -deuo: s oRde AltecAmReUagn gemcitabine and
optionally one or more additional agents, g.ég)(, anti-cancer agents, including chemotherapeutic agents.

For example, one dORSeTdr\ARBrevAHan dddhdtniderd o depmtie, withadrbsBlem i cluding
pegylated lippsepraindpiimhigimigan be administered as part of the combination therapy (e.g., GVD
regimen). In some embodiments, however, gemcitabine will be the only chemotherapeutic agent
administered as palf®thd boAMBHsAIRSI M ekpyutitPhsel Bhiissdy g EBFRtgSte compound. For
example, in sppRQIeANIALIRaRES, during one or more cycles of therapy, gemcitabine will be the only
chemotherapeutic agent administered as pan of the combination therapy with the antibody-drug
conjugate com pour{&(.)ﬂ]r]sgmea%‘if)\’iaﬂﬂ%té[ CodRstitind g rbesHRrE B tE c4N08F agent
administerecigs Pk, of the combination therapy with the antibody-drug conjugate compound. In
certain embodiments, doxorubicin, or, more specifically, pegylated liposomal doxorubicin, will be

specifically exclude@¥irh tHe ESRmERORRIT IS (1P SBhEnSRBRATITR R UiRiaine and
doxorubicin, @mpoanalpieranayeeaylaieetiposamalttioxenibisimoviiie.exch grd iasx the combination

therapy. F.Doxorubicin, bleomycin, vinblastine, and dacarbazine therap 0088] The methods of the

present invePMESREHCU LSRN NEI ARy A b S RtEIEds AP By Atd covigbined e &1

chemotherapeuitisnipaiheneiaaxerpdliitolplboryen, winklagine fantsdagatazin as combination
therapy for the treatment of Hodgkin lymphoma. Currently doxorubicin, bleomycin, vinblastine, and
dacarbazin M&%ﬁmﬂ’ii&%é?&f?c?&éfﬁ?r%ﬁlg Sthata it Yelmrompam MideisvD. (0089
The ABVD chegigiiyataimsiegisnewis € disanil eoasoredtthrestandasehat oar@ drethgpbling, treatment
of HL. The ABVD chfemotherap utic regimen is typically. administered to patients every two weeks in a
four week tr&HHARAE 8{/%?8.0?%?3%9@5 %ﬁ?ﬁt%tarﬁ%nﬁflﬁ‘?gl%ﬁrr‘@é:é‘wm dP Patiénts are treated with
25 mg/m2 dexdudeieianiiorkl i 2bEdimyetto B enginiday iRbiastingdansh Thirah gionz gaeadaaging.

[0090] 't he present invention encompasses combination therapy with an antibody-drug conjugate
compound, ABRSHBIERCBIEE AR SRPERCR A EE AR P IRITHAEHTIEHS optionally
one or moreiadidifipgahageaitane. gonantepaiocalxagentsviing udingche moiiterapaulicapents. In certain
embodiments, however, doxorubicin, bleomycin, vinhlastine, and dacarbazin will be the only
chemotherap@ite fehiBEm N PaG 85 BaIT 8ﬁ?¥elsc°6?ﬁ6%n%§f?6??‘?ﬁé)aél%§ GitARRY ntibody-drug
conjugate canbeding deakgxampig, tirfitiemeoamindcintanisytddinghonechidingreoaysieadyf therapy, the
ABVD regimen will be the anly chemotherapeutic regimen administered as part.of the combination
therapy with S ARHNSIA BAeE RS CE TS et R L A L RIS ISR D regimen will be
the only antiradivtertopgimean] aohrriici Soenecod shparirapdhadanehidatiodiiineiapyimikidhaantibody-drug
conjugate compound. In certain embogdiments, doxorubicin will he specifically excluded.from the
combination TR St S8 PRGBS e gAY Qo SR VLA e, anc
dacarbazin. a1 20DRH0ARS 61K CakA LT AN 07192 2dc (b dhyn ertiisimavin g 002 hfidre puieteriked
embodiments 8f.the %resent irt1vention, t erelgé{.with th antibo{d}/-drué%fonﬁgate coml%)und and the
chemotherapButicarigss Provided a yndig St REtiTh e tESmENT 5t H16dGRIR Y Sphoma in the
patient As uaeschtiaredny ttiettesor iapne cgyh e digistic @fiaote winenaused magdsmnthetion with a
description osf }plgéerff'tlc{%g%ot acom iggtsi%? t?lfeacg%ntgmrpf]ele}lré ?{1 Tgass%lieg e<:asffect of the combination
which is grea?er than the elﬁéclil pre&ic%ed rom & Sum of the effects of the individual agents.
Accordingly,ithaprdsert jnvertior e ncompdss ez enbodirudniswher dinrgabjestdwieatedidith both the
antibody-drug conjugate compound and the chemotherapeutic drug(s) have significantly better
reatment ou L e ST T L B R R80 or oy the
chemotherapsuticdmsgf{shgiveridhehsame administodtion mottddsageydginhenambempresent invention
encompasseg ”f'b? H’rrl]eszntsevyhs greliré Ssug)%ercetécgavgdb%ttreerirtlr%agrggnt 8H£%05’9%§eth%n r}/t\{(o)Hld be expected
from the sum of effects of treatment with the anthod%/-grug conjug%]t% compoun(]jnaﬁ)ne and the
chemotherapeailtiodedimareapbicg gitenritretsamecadininsttaterfand dogagdtsegidiens [0092]
Methods of determining such synergy are kngwn in the. art. .In one.example, syngenejc (same gene
e temors A1 P B S A B R B S e mto
syngeneic (sawwledtrawthbiost tnicehoknticemeses ctamiviratidnyare typically then injected at some later
time point(s), either by intraperitoneal, intravenous or administered by the oral routes, and tumor
growth rates and/or survival are determined, compared to untreated controls and controls exposed
only to one of the therapies. Growth rates are typically measured for tumors growing in the front flank
of the animal, wherein perpendicular diameters of tgnor width are translated into an estimate of total
tumor mass or volume. The time to reach a predetermined mass (e.g., time for tumor to triplicate or

time for tumor to quadruple) is then compared to the time required for equal tumor growth in the
control animale If the time t0 reach the nredetermined mace for the animal treated with the



H.Administration [0093] The antibody-drug conjugate and gemcitabine or the antibody-drug
conjugate and the ABVD regimen are administered in such a way that they provide a synergistic effect
in the treatnYEA28IWMHSPA patient. Administration can be by any suitable m&8&ASUSPERIEE2at the
administration provides the desired therapeutic effect, i.e., synergism. In preferred embodiments, the

antibody-drug conjygg4s IcRNPRUNE RN gametiabingalihe apikady-dridsRpivaaigeevround and
the ABVD regimen are administered during the same cycle of therapy, e.g., during one cycle of

therapy, e.g A iRZEHSFLEMRI AL & BersR SRR RIS SRR dt RPEHH T Fateneb g atd and the
specified chemothiesapemiccarud) AR-adrpRisiarReGHS SLbipeibln SO AaTRROgiINgRts of the

present invention, administration of the antibody-drug conjugate compound will be at such a time that it

sensitizes cARELrBIELIMB A RiseiirRgenrditpibassy irddusBcatABingse 2k ntially e g.,

immediately qighitosehe srahigiapalidicely S Manta b Bxyles sdiaanddersiorie chemotherapeutic
treatment. [0094] 't he dosage of the antibodi/-drug conjugate compound adminjstered to a patient

with HL will RRYTBRFNEBH RETREMRLS S SdRTIMSE Hiforent FRiBRES 8RR THER IR Britémplates

antibody-drugmeenilieptecamReH Rl deliMae/panas ebipaunerbaatment eysigpRF, Bbm sl delivery.
[0095] 't he present invention encompasses embodiments wherein the antibody-drug conjugate

compound Wik BHFRRISRT QAT 4B rAiNg & SR E MRS 28 Rt AR ar e sitiect's body weight
per dose, 0.2:019dkg1t6s¢ Sm@karohthesubircishodymaiahtpshiose &apakado 1.2 mg/kg of the
subject's body weight per dose, 0.4 mg/kg to 1 mg/kg of the subject's body wejght per dose, 1.0 mg/kg
to 1.5 mg/kg*BHHE SUBBRYS BOaSRRIEhOPEF &BQE?% 5 BHGRD PRRSfiY BPMeSMiSet's body
weight per dgsigs Qifiehsanges prepentempassrd Bydbecpresent lavaationlrs iangiasdney, produce the
desired result. [0096] The present invention encompasses treatment schedules wherein the total
dosage of thE ARG %‘f&fgé‘ﬁéd{:‘?ﬁ%’&ﬂﬁ%&P&ﬁﬁﬁ?ﬂ%?&%éi&%%t%ﬂﬁ%ﬁhsﬁ}%}ﬁ’be, for
example, 0.kufgthkid@ eaaikgbéhdomofimiod miads0iiome)/ ke titnde2ulgnke, colidhd mg/kg to 2.7
mg/kg of the subject's body weight over a treatment cycle, e.g., a 3 or,4 week time period. In some
empotimenta B EaP LG RO bt N 50 R LR P AP IS a pationt
withwill be, fpre@xeasdple BbOIWHO n6vaikg theabiQl &, Bgikes dbigt o ragdgite Bheytwthgikg, about
0.6 mg/kg to about ?g%g%ﬁg about 0.6 m%g to about.2,7 m%k% orbeve about 1.5 mg/kg to about
about 3 mg/R§GVEP LR AR AAYERSEIGONP s YrF WK i@ PETEY PR LOH S b Bdifhents, the
dosage will héxabondtol 6ax0ékgh abauiydréxig/ ke, whbuhQuding/kg, about 0.9 mg/kg, about 1.0 mg/kg,
about 1.1 mg/kg, a .2 mg/kg,.about 1.3 mg/kg, about 1.4 mg/kg, about 1.5 mg/kg, about 1.6
ko, about 17 R LB ARG, S AT A PRGBS 3 Wk, about 2.2
mg/kg, aboubiZbdambkdh ahoulidshmgvkies Abauikbbt Mgikdoabalicarbamgikmsabodia®. 7 mg/kg, about
2.8 mg/kg, about 2.9. mg/kg, about 3 mg/kg, ahout 3.1 mg/kg, about 3.2 mg/kg, about 3.3 mg/kg, about
4 mo/ke, SHP S A S R WBBAE S A PABGRI - DR U7 o sunjorte
body weighttheesiihesdigatmaniteycl e te thoa 8 carBonasdniinteipg pocteirbé. grrsamiénwéntion
contemplategIl c{ministration of t gl he, 1,2,3,4,5,6,

ug for one or. more treatment cycles, for exam
or more, tred rl’%é rg%fezgel%n%tg%e éi%{%éldprﬁoé)ﬁtls,liﬂ?rré) il %%%%té’t}io?éos%ftlye?sf%&v%@ént%ﬁ'e or more of

the treatmertiwytlespdnoyleXqraptd, B soinyé, embokyn2isythereewyll, rehapperiacbofyieat between the

second and third. treatment cycl of first and secand treatment cycle, In another embodiment,
there might B8 lpélf?(l)ec? %f %é%lett)% %’gﬁtﬂ%ﬁ%%%ﬁﬁqégﬁd 'rrélg?hngé'n{tl%%}éiﬁé B’&eﬁ rl’t e second and

third treatmentxgycleh&osidgnsaheddipsntyd] BdmethyleXgrapid, ddmeithigteripenthle Zmbidrbell Hrug
conjugate compound once dyring g treatment schedule, e.g, a f.a.21 day cycle, twice during
a treatment 8}9&3#2@?%# %:%%e%glhg’?éﬁ% %&E'g%ﬁy @t?é% z?r%1 fﬁ?geé}ﬂaﬁgsb ]ajflytrfing a treatment cycle,
e.g., on days 1, 8 aji®3y k2 g daysydetOthésdosagepscheadulehareremgormpassed by the present
P R e (e
antibody-drugpconju ate compound is Administered one8 ﬁuring% reatmen cjc e, e.(}']., a 3 or 4 week
time period. &ligxaahpléstinusormectrieddiorerits ottea antibbayrdr g oo ligatedwd] Beladeninistered on

the third wee or e atment cycle, .g., on day 21 .of a thr our ycle. In some
em bodimenté@%@?ﬁ%gﬁﬁélﬁ_ﬁéﬁﬁ%ﬁﬁé&%I_gégabd%%?sﬁtééglg]é)’oﬁgg’y_ @5 g 3 6&?&/@%{ treatment

cycle, or on @igCoDiet, day(iNthre€(OnNdRWe€kQudaiMment Ny E RSOoMR sus@ Ahbodiments, the

dosage of th Ihodys ,CORjYga mpQund st to a patient with IIL will typically be, for
example, O.i%rﬁ(g)tﬁ% tdssﬁsn?gﬁ/ké%ﬁtr%ig@feds éd%/ﬂ\?v{et?g%ﬁ()@%rs gi)(fégﬁfe‘ﬁ %rfc?g?he%., a3or4
week time périodepodentipisekytedh érdosdte WiChalByl. ridyiks tdkénmly/Kd-Oslathgdikg to 3.2 mg/kg, 0.1
mg/kg to 2.7 may/k kg 1Q.2.7 gﬁk ~ 1.5 mo/kq 0.2 /kg,or A.5-mg/kg.to 2 mg/kg of the
subject's body ’e%ﬁ%‘gq\}/gerre lt%éatlf%eatdr%1 n]tgg cﬁ%yéggﬁgeggzoraﬁg\l\ggg 12fm(é %%.%@3 B embodiments,
the total dosage of the antibody-drug conjugate compound administered to a patient with TIL will be,
for example about 0.6 mg/kg to about 5 mg/kg, abaqut 0.6 mg/kg to about 4 mg/kg, about 0.6 mg/kg to
about 3.2 mg/kg, about 0.6 mg/kg to about 2.7 mg/kg, or even about 1.5 mg/kg to about about 3 mg/kg

over a treatment cycle, e.g., a 3 or 4 week time period. In some embodiments, the dosage will be
ahnoiit 0O & ma/ka aboiit O 7 mal/ka abhoiit 0 Q& ma/ka ahoiit O O mal/ka aboiir 1 O ma/ka aboiit 1 1



the treatment cycle. In some embodiments, the dosage will be about 0.6 mg/kg, about 0.7 mg/kg,
about 0.8 mg/kg, about 0.9 mg/kg, about 1.0 mg/kg, about 1.1 mg/kg, about 1.2 mg/kg, about 1.3
mg/kg, aboW@.2008¢A&%About 1.5 mg/kg, about 1.6 mg/kg, about 1.7 mg/kBCABHP88TGAg, about
1.9 mg/kg, about 2 mg/kg, about 2.1 mg/kg, about 2.2 mg/kg, about 2.3 mg/kg, about 2.4 mg/kg, about

25 mafkg, alioyt 266 gty ahout 2 diweykanmaey! @ 8imkos8aputa:deglianabput 3 malky, abou
3.1 mg/kg, about 3.2 mg/kg, about 3.3 mg/kg, about 3.4 mg/kg, about 3.5 mg?/ikg about 3.6 mg/kg,
t

about 3.7 mGKGH P HBOHHSBHY/RECHH R SUB RS BE Wi GHE BYelaHEtEatrheftcdéy: In some
embodiments; the, dosage af e, amgb@@yﬂ%&gn@g@ge@@m{%@yn@;@kgpsrm@uylp,e@-l mg/kg to 5
mg/kg of the subject’s body weight, 0.1 mg/kg to 3.2 mg/kg of the subject's body weight, more typically
0.1 mokg to' ST m R B erors Gl B2 kg (6D g/l B2 kG N B gk, 0.2 maikg
to 1.5 mg/kg,( oW ke tp, LSpgtsgr or Osrto, 1sHnra/kas @)re subjesks bady weight spdays 1 and 15
of each 28 dé%ac cle. In some embaodiments, the dosage will be about 0.5 mg/kg, about 0.6 mg/kg,

about 0.7 m boufSiB gAY, S0SuYBeEFRFRE abotidersHignKy, sshsirA PR kg Gbout 1.2
mg/kg, aboutd 3kyglky-@bautdyd naglky, Abail 1op mglkg, about 1.6 mg/kg, about 1.7 mg/kg, or

about 1.8 mg/kg of the sngct's body weight on days 1 and 15 of each 28 day cycle. [0100] It will
he readily apparent $93AbLdsshiathaivie BAHathstramsnabsdyldany caliibde ebinifound doses or

frequencies gk-adnimgteatiahtiadprovideatne Klesired therdpetticeifesct 2@ Quilabledek use in the
present invention. [0101] Administration of the antjbody-drug conjugate compound and

gemcitabine (@A HLSMHBAIMBH SHPSAIRP'AA1S 5B\ 1R R HIS AR h 8!t e desired

thereapeuticagffecthdRenprasent by eBEeN EcBRES seh P b HRIA s Rbadinentis wherein
gemcitabine is administered weekly for three consecutive weeks in a four week treatment cycle, e.g.,

on days 1, 8FRIYSBIL 5% FhiFAYRS FREPBFRAM: M R ToHE MO ATFEEXRY (BR800 Ble,
embodimentgavhetieitigrRrbeiiabintéschgimiristarpteing diesinaieyiwask tiratmenscycle, e.g., on
days 1 and 15 of g 28 day.cycle. The present invention encompasses, for example, embodiments
herein g BRUETHE € A SE18 WD m R Hhres MGG r P HERY E5 eSS T Eays 1 and 8
or day 1 and 19&ftenzll dyheysle1lbgemye embraiyienisuediiie Hi¢seitdivietiion.-baetipistration of the
antibody-drug conjugate compound and gemcitabine will he on the same days, e.g., on days 1, 8, and
15 0f  Four AT AL HEER S PANE % o e eI ESD: A SO e SO Aints of the
present inventianicagdmipispatian-of ihs eyltibbeyt iyl coppigaiglcampauntd Rnddemcitabine will be on
the same an%{pr%fﬁ_ri%d%?, e.g, the antibody drug conjugate will be administered on day 1 of a 21
day cycle an élé itabMEXHibe administered on day 1 and 8 or day 1 and 15 of the 21 day cycle. In
some embodiments)05@ pAlibagy-didigiconjuigasesompatiacabsid gemaitabitandthbegacipinistered on
the same daé/s %)nd emcitabine will bg administered following cogmglﬁ]fiox of}fdminis ra%ilon of the
antibody-drug'e ﬁjﬂg%?é‘? Yo SR IERASTHE Rifi B BRI kBB ESE A Photh RiisWing
administraticmyhddétiantibadytinegtccelegadeenghadtoamy) utetuthlgwing ediniisdratjon of the
antibody-drug conju JAlternative treatment schedules.are encompassed by t resent invention
as Iong{is th%f?1 %%é%%%&g@é'gééégtﬁ re Uﬁ?z'as f’(ﬁiﬁ?j h'z)dgﬁééﬁ%{ggﬁﬁgﬁt%{ g’é%?:ﬁ@%ihe will be
administered @CIEOMS, c@HENOR IndiCatpiN i, the ) o Bie - TeaiReRt) af -INHGH 8 Fowes oL higher levels

than those ¢ ly indicated i art for the treatment of ovi Jghat s osage provides the
desired theré%gﬂr#c’ é$é5§z. mb%ﬁ}%eh'téqéf fh?t)a’ b%séﬁﬁﬁvé%é% ?hbﬂﬁges,zfoarnéi'?r%gpl‘g? ose wherein
the gemcitaleimnd RYimeddapeadeanithysteketedtfadro uHhe€ MT{ gl ydxiiuay tdlerate d@e€g Embodiments of

the present inyention incluge those wherein gempcitabine | inistered in a d apge of about 100
mg/m2 to ab%ié{/ OBrmagryrﬂaf abotit 50 a%f% rﬁg}t’d@t&o%ﬂﬁ 1558(%?@6%;2‘5 E%ngﬂ, 5@2)&?9%%2 to about
1250 mg/m2alky@daubirB0-Gglin 21k labouCE 286 nyd/mndatbaChadidministragpercainbearticularly preferred
embodiments, gemcitabine is administered in a dose range of about 75 .mg%m tg about.1250 mg/m2
=t each acm R OV Eb oLt TUOB NG e T eD g Aae LB ML AR For
example, in sgme€ e@yxiklimetis(Cgetkaitdbits-wWilabeymgmimbterad-0-&Hdsgaldnhe-OFTEHA mg/m2 to
about 1250 mg/m2 or.abgl 0.mg/m2 to ghc Om n,dz ,anc 28 day
treatment cy@iB ?r%]e%‘é e8e oai?rl]%g, geaﬁﬂitggéggﬁvillr?b@g@rﬁniétaeér( d fr)%a dodscej@zﬁﬁgg of 750
mg/m- to abel{QRYIRNGAEPDNAROUE, LO0TCNYRI2 teSROQUB OBRO m(MRRIN, day(3)R andDIh or days of
a 28 day treagment; cycl egmbodimer emcitabine-will be administered.in a dose range of
750 maims o S e B HD00 S e o ahut LA & and & or days
1 and 15 of &g dely-edtp@hyly€le CEhikprgbebh itetitioryomtemnplates administration of
gemcitabine for one or more treatment cycles, for example, 1, 2, 3, 4, 5, 6, or more treatment cycles.
Embodiments of the present invention include those wherein gemcitabine is administerd by IV infusion
over 30 minutes. In certain embodiments about 1000 mg/m-is delivered by IV infusion over 30 minutes
on days 1, 8, and 15 of each 28 day treatment cyclgs It will be understood that any of the dose ranges
indicated herein for treatment with gemcitabine can be combined with any of the dose ranges indicated

herein for treatment with the antibody-drug conjugate compound provided that administration provides
the decired theraneritic effect 1 evneraicem I0D1021 In ecome narticitilarli nreferred evamnlec nf



[0107] In embodiments of the present invention wherein treatment comprises administration of the
antibody-drug conjugate compound and the chemotherapeutic regimen comprising bleomycin,
vinblastine KA HM2AA88Tne or doxorubicin, bleomycin, vinblastine and dacBfJAY 780848224
administration of the antibody-drug conjugate compound can be on the same or different days as

administration of thgygsgMmathatanaticiseabren Meosedarsiadmipisiiatianprayides the desired
therapeutic effect. The present invention encompasses, for example, embodiments wherein the

chemotheraBERIfhFE gihiEAiRhLehAiRiBYskogashoapdisah Aavite dramabpwidele abor AR certain
embodimentg, Bethatbs s e athesanshiicoirimen seshiba amiRasd-Hug samigatacompound are

administered on days 1 and 15 of a four week cycle. In other embodiments, the chemotherapeutic

regimen will BERERIASRIRRD GtPasy SRy WHTbITaTOR Wb Ak LRI hEPtRELHEBY BB g conjugate
compound wilkherdmnaistaiad arodayaokalanddis.otenteryr waekioye g oremdayot @& three or four

week cycle. Other administration schedules are encompassed by the present methods. Methods of

administerin{HO LB SAdRE SR INE JHdeset SBRIOME IR S BRAB Rt Ay cin, vinblastine

and dacarbapifgc alleiIeRAYIRIARE Wikt RIIDEMInEd W Frakyrit o hiadakiplypyriema are known.
Typically, administration is on days 1 and 15 of a 28 da)é:cycle and doxorubicin js administered at a

dosage of 25 ¥ PSSR S AR RiMERErs S s WG e oY 5%y 4522 1SR bladtine is administered
at a dosage @fdomglyede aitd dacarbazig yicad RiNIPCrRHctha H05aae &f SaidsNghstarEmbodiments
of the present invention include those wherein the drugs are administered at the leyels currently

indicated in 18U HY BT RARAN T F R BoimBHIRCS? HE e SEHERVENTI AR THEIORS those

wherein the dhintgsndredadioinisiarsd akleyeiRtdighe: Ipuelsthamerdabindisaieg iithe art for the
treatment ofprovided that administration provides the desired therepauetic effect. |n certain instances,
dosage levert A Be e SR outhiri AETABLS e e APUN: AN Bilbodiments of the

present inverdionOnRiude@oxanhie) Niese-@ieRHRhe A8 RN(REgImeNGRANRNjsERed at about the
MTD, maxim oler ose, In certain embodjments, doxorubicin is adminjstered in a range of 0-35
g2, 10301 o o e b SN oy ) Y B Tt A28 iy
}_r%sttn;ent cy@éeh?emy@pdﬁ&ﬂwma&te' 3 dﬁ%mﬁﬂ%@p@;géﬁ l(flymgaﬁgéﬁyl,SIJc'lglm% or5to 10

m2 at each administration, e.g., on da a of a ay treatment cycle, vinblasine is
administered"iv g8rd1ai35%aﬁf%7m§feé@6s%§g7 2lor Seathym é@%{%% ?ﬁi tfgi@?' %., on days 1
and 15 of a 2&dayl tfreaymeat @clekAnddaCaniiazife iaddmitistakedyngaoignganbd A0 mg/m2,
150-375 mg/m2, 2Q0-375 mg/m2 or 300-375 mg/m2 at each administration, e.g., on days 1 and 15 of
2 2 dy 1OSRARAG, TEI HAP PRt 0N PO e 8o S Srect The
present inveaiatkghn@niplatesnatiministgativmef, thaldAgMD Gegimen fokyone@ QR treatment cycles,
for example, 1, 2, 3, 4,.5, 6, Qr more freatmen S. It i understood.tha the dose ranges
indicated he?’éfﬁ%ﬁtr’é)égg%ﬁg\ah '@ég(o' PSCfr{%féﬂgmyb%wﬂ%las’[ﬁ@gﬁgdaé?gg tan be
combined WHﬁ@)NHRhe c@@)}sﬁ(ﬂgeg indﬁ@(@jﬁereiﬁﬁt_jc tm;menm@nme a8iih@dy,-drug conjugate
compound pr% degaghq&ﬁiml_wﬁr{%? n_&rgél,l esa}ltae_%ﬁsgl % rtgggtgﬁ%utl%elggctén derlt 108] In some

0

particularly préferred éxamples presentinvention,; administration of a s?ynergls it amount of the

therapeutic aglentsdefiicombasSes adikyhis@rfg dheantidody diligednjigatglcompound in a total range
of about 0.5 mg/kg mg/kqg, about 0. /kg to.ahout 5 mg/kg, about 0.6 mg/kg to about 2.7
kg, about 0.8 I BT Mo e St & RS, AOSP T Gk o about 4
mg/kg, aboutubstiglicgl tdlgibaet Gdimedkginminguit ledsmgkgaib aboutbdnsloadlkdoardeven about 1.8
mg/kg to abcE.Jt 2.51n;1 /aligf:%v [ a 21 ors?_§1 qag trFatmgrnr;[ (fé,{c'%h irrqggeg_t'a/ﬁ_o&%? a(ljﬁ)cf:ing schedule, in
combination With BArminis erYng ABVEP ALY élngarargésma schedules known in the Art. [0109] In
some particylanpepykierie@iéxamplds pf the present invention, administration of a synergistic amount
of the therapeutic ompasses administering the antibody drug conjugate.compound once
during the treatmen D90l (LG ST D1 24 chag Gl OIS Acs Fkie P ACSUEO Lo about 2.7
mg/kg, abousbgimgikgliylabe gt cogthkionabeules6angdagbianataokibPtmydigorabout 0.6 mg/kg to
about 1 mg/kg, abqut 0.8 m {kg to about 217C[ngéklg, aboqt 0.8 rtnplkgé_%g%gut 2.0 mg/kg, about 1
mg/kg to abou Al ?ﬁﬁﬁ(g?’n Sut frgurgsgﬂ%& 6% %u?’?l?pmeg/‘f(%q or &ven'm Pé%P&%r ly about 1.0
mg/kg to abeutd,mekg, ah@kosintyd yngke torrodi=0gkg of the subject's body weight, in

combination with administering ABVD at standard dosing schedules known in the art.  [0110] In

some particularly pFAPOtLBiEinpraeraitha Prdsti frvention, SdriRGaRorrsrs Yy nergistic amount
of the therapgulit GYBNE RALYAPASSEE AGIIDISIEF it tb e ANty himgiaengsgaigicompound three
times during the treatment cycle (e.g., a 21 or 28 day treatment cycle) in a range of about 0.4 mg/kg to
about 2 mg/kg, about 0.4 mg/kg to about 1.8 mg/kg, about 0.4 mg/kg to about 1 mg/kg, about 0.4
mg/kg to about 1.5 mg/kg at each administration in combination with administering ABVD at standard
dosing schedules known in the art. [0111] In same particularly preferred examples of the present
invention, administration of a synergistic amount of the therapeutic agents encompasses administering

the antibody drug conjugate compound two times during the treatment cycle (e.g., a 21 or 28 day
treatment cvele) in a ranae of aboitit 0O A ma/ka to aboiit 2 O ma/ka aboiit O A mal/ka to abhoiit 1



[0116] the subjects to be treated with the methods of the present invention are those that have been
diagnosed with Hodgkin lymphoma or are suspected of having llodgkin lymphoma. Diagnosis can be
by methodsWRAWP AL’ art, including, for example, lymph node biopsy. ARETASAEATI2Abhoma is
diagnosed, if desired, a subject can be classified according to stage of disease using one of the known

classificationgchsanb@satibes CPianald s Rlagisrclassiiealioneshameds OnR sup uelaraifigation scheme.

Briefly, stage | can be characterized by involvement of a single lymph node region or lymphoid
structure: st PMENAlSE MaPAEISR AR HOBNENRHE SRR GFIRRE ARRMSH ISR e ions or lymph

node structufes Qpstha S8R ofdhipsdirnkremastagril Sambesharasterized by nvolvement of

lymph node regions or lymph node structures on both sides of the diaphragm; and stage IV can be

characterizedRiatiEELSPeRs RS QY AR Hidied teradiraligter bkt dBuAe87GaRs or tissue

beyond that glgsigneaie bdazvdt shenythabishyRaph & Qeeniavohse BisRén Jinerdasignation E refers to
extranodal contiguqus extension that can be encompassed within an irradiation field appropriate for

nodal disease of thEY Q82 e A & U R RE s 31086 Sh 3StRAR &1 HathEas1R4Pe SPRRorable or

unfavorable gragRASIS:HERRGHNG AR dhe Hresaacpref-atignce of seetain chvicakieptures. For the
purposes of the present invention, subjects with early stage disease are classified in Stage | or H

whereas subfEtdiRgnPaE0ghtReHGe Bastl retrkivkdin Stalasad Sralfs#Em¥hods of the

present inveriqu can Ak ynediaieal aiebigciolassidigdiyany, oagloitiofRur stagenRrf disease,
including a subject with advanced stm(#g disease, &&0117] The methods of thegore;sent invention
(U "BER

encompass ffe l)r%Rath‘)(jQ%]t\I\ﬁﬁo'lg \Wﬁ%lag(ﬁ né hlgglﬁ&?b]%e\/itﬁ}%ly R treated for HU

[0118] the meiHR Ot $10 MESSTH INNENMION AlSNKgan WE @sed Mo atsdbiesiswrithereftactory and/or
relapsed IIosquin-lynphoma. [0119] A subject with refractoré)é Hﬁdgkin lymphoma is a subject who
t

does not resPod t8 PRI Horelseteld e Hurac ealiile Ehidnide 4isdH9@ Prdresssion
despite theragyyl and [@h2RjAssldbieGtOyithirglapsed; odgkin lpnphamanisl aGubject wikglhas responded
to therapy for at one point, hut has had a reoccurence or further progression of djsease following
ihe rosponseO (C TSR hidtSce or 1 BYUoat T A BSErE o D SLSRHEHIG o subject who
has previouslybhgeiciaatchindtbr anbist sietthermoinendmel eaneni fartadgkia jxmpgma or a subject
who has been,treated with hoth a First-line chemotherapy regimen and/or a salvage chemotherapy
regimen. Firé%ﬁ' é%ﬁ?éiﬁ%plﬁ%éﬂﬂﬁypé‘éi%@r%%r&6@@&%&}5&0’@&%&@(} SOV Xé&iple, the ABVD
relgim?zn (?SWGQQ&wS%W,rQ%%[){CQr 'Deaol;ﬁ?ta’v 13?2)9)51’?5@,((_1)1)@%35(@_00|Pi rlegimEn (I[)jehr)ll edt
al., ng .348: - alate Dt J al. ng e
2003;348:2386- ,thé&\@%ﬁbﬂﬁ%@%a’ei ., Ar er &g@%m%% -895),’and the
Sta:ngordfv reIglgmeNI(llz-]oNﬁI(SQED,aN(RC}m ﬁzcmw&ﬂ@&zﬁwg)@a.}&ﬁggﬁﬁ?&mﬁ%) tﬁrf)y reg(;r?egs
include, for example, the regime ricio et al., Ann Oco ;10:593- , the modifie
Stanford V?g%%%ﬁ (&b]@ag%ﬂi:(ﬁﬂé@é%%?g() T;(f%@@ﬂ%%,'ﬂ%}GDP regimen (Baetz et al., Ann
Oncol 2003;14:176[@a63 7)) lees MihtBesm segindantéo Nl Rhal’ rdf€clinoQnegititdabyl 3:396-402,
Fernandez-Jimenez et al., Haematologicg.1999:84:1007- 1011), the MIME regimen (Enblad et al., Eur
 Faemato) TSBOIE EHDLAT) s RHE FLGTREN (Ce AR GEa RRiFOIReE] Too s 30y, he W

regimen (Jackson ftah thettialeyonphodid2@a0¢3 b htbifld)o fhep bttA Rureginie nidostiagret al., Ann
Oncol 2002;13&162 -163t ) tb%ICE rtegimen Mos{kowit et al.é&gmin Oncal 004331(suppl):54-59),
the IIVP regiahr%er(f *’(?)y%hne al Biol Bidod Marow ™t 1ﬁrsap At 4 ;‘ﬂ:’é‘s‘g? " HERIVE regimen
(Proctor etalstimotude Hadtinpheh3D6K the sitpi)a?B «3%) gthep?IP regimen (Ribrag et al., Rome Marrow
Transplant 1998;21:969-974), the ASHAP regimen (Rodxguez et al., Blood 1999;93:3632-3636), the
Dexa-BEAM regimen (Schmitz et al., Lancet 2002;359: 2071), e\CEP regimen (Szanto et al..

Oncology 1991;48:456-458 N3OP regirhen AWalewski eta].,dMed Ql. 2000;17:195-202), and
the MVC regimen (Wiel$iK & Carcer J SciSAM 99§/:254-26 .

2] the methods of the
present invention also enconmpass treating a subjectwtio has previouslyurmdergone a stem cell
transplant. K.Anti-CD30 Antibodies [0123] Anti-CD30 antibodies suitable for use in accordance

with the preskpticdmposiiansianchanatylous jasligelhoyydantd)ady thahdpdCifiCally binds to the CD30

antigen. Ant 30 anfibodies are preferably monodional.and can ineludg, for example, chimeric (e.g.
having a hurian CoRSEAIY FegloHPA RS s VAT AR HEYIEh Chbimared PG L¥lisodies: single
chain antibodtesybithles-likg, Tiyehiimktbglobulapiniolechies]can baghangdra-(ed., |IgG, IgE, IgM,
IgD, IgA and | ass ., 1gGl, 1902, 3, 1904, | and IgA2) or subclass of immunoglobulin
molecule. na(%f\é@ Iy ‘é@ﬁﬁ%ﬁgﬁ%géllﬁ"/el}%%ﬂh%%n ihS %/i}sﬂ &n antigen-binding antibody fragment
such as, for example, a Eab, a E(ab’), a E(ab’),, a I'd chain, a single-chain Ev (scFv), a single-chain
antibody, a disulfide-linked Fv (sciFv), a fragment comprising either a VL or VH domain, or fragments
produced by a Fab expression library, or a CD30 -binding fragment of any of the above antibodies.
Antigen-binding antibody fragments, including single-chain antibodies, can comprise the variable
region(s) alone or in combination with the entirety or a portion of the following: hinge region, CHI, CH2,

CH3 and CL domains. Also, antigen-binding fragments can comprise any combination of variable
reaionf(<) with a hinoe reaion CHI CH?2 CH?R and ClI domaine Tvnically the antibodiece are hiiman



[0125] The antibodies may be monospecific, bispecific, trispecific, or of greater multispecificity (See,
e.g., PCI publications WO 93/17715; WO 92/08802; WO 91/00360; and WO 92/05793; Tultt et at,
1991, J Imn¥ASIAHEBBI; U.S. Patent Nos. 4,474,893; 4,714,681; 4,925 BB US 28980398 4and
5,601,819; Kostelny et at, 1992, J Immunol 148:1547-1553.) [0126] Exemplary anti-CD30

antibodies include, jpasa|a RAtdinitReviecninanizedeanchivngdsyite 1¢@e el hantibodies.
Accordingly, an exemplary antiCD30 antibody comgises one or more CDRs of murine HeFi-1 (SEQ

TD NO:20, SEQCis-NOPSlyIels fpeNEion kirny HN0328, 14 Hne BN 8se r SRS IS 32) or
murine AC1Gi4SRRHhNO #hSER ADIMQ Gy HOMGBit RaQ ReNR:1R SR Hadip: 14; or SEQ

NO: 16). In some embodiments, the anti-CD30 antibody comprises one/or one or more variable

regions of miffFrdcAdiom RsPF iomdang all sgepingices: oty srhrrihivdierdfSeessHaRO:2 or SEQ

TD NO:10). éptabie ngitriingrtbatesiannt AfdlRerddennlkerahichieact e HR Na corresponds to
is provided helow; Table 1 MOLECULE NUCLEOTIDE OR AMINO ACID SEQ ID NO AC10 Heavy

Chain Variab®'&REg8n Kt EBEds sraransdrrredsailyvalssism s iin i Acif® RE10 Heavy

Chain-CDRI{ N, C, or S atoms in a heterocycle can be oxidized. A monocylic heterocycle
preferably has 3 to 7 ring members (e.g., 2 to 6 carbon atoms and 1 to 3 heteroatoms
independently selected from N, O, P, or S), and a bicyclic heterocycle preferably has
5 to 10 ring members (e.g., 4 to 9 carbon atoms and 1 to 3 heteroatoms independently
selected from N, O, P, or S). The ring that includes the heteroatom can be aromatic or
non-aromatic. Unless otherwise noted, the heterocycle is attached to its pendant
group at any heteroatom or carbon atom that results in a stable structure.

[0065] Heterocycles are described in Paquette, "Principles of Modern
Heterocyclic Chemistry" (W.A. Benjamin, New York, 1968), particularly Chapters 1,
3,4,6,7,and 9; "The Chemistry of Heterocyclic Compounds, A series of
Monographs" (John Wiley & Sons, New York, 1950 to present), in particular
Volumes 13, 14, 16, 19, and 28; and J. Am. Chem. Soc. 82:5566 (1960).

[0066] Unless otherwise noted, the term “heterocyclo” refers to an optionally
substituted heterocycle group as defined above that is divalent (i.e., derived by the
removal of two hydrogen atoms from the same or two different carbon atoms of a
parent heterocyclic ring system).

[0067] Examples of “heterocycle” groups include by way of example and not
limitation pyridyl, dihydropyridyl, tetrahydropyridyl (piperidyl), thiazolyl,
pyrimidinyl, furanyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, tetrazolyl, benzofuranyl,
thianaphthalenyl, indolyl, indolenyl, quinolinyl, isoquinolinyl, benzimidazolyl,
piperidinyl, 4-piperidonyl, pyrrolidinyl, 2-pyrrolidonyl, pyrrolinyl, tetrahydrofuranyl,
bis-tetrahydrofuranyl, tetrahydropyranyl, bis-tetrahydropyranyl, tetrahydroquinolinyl,
tetrahydroisoquinolinyl, decahydroquinolinyl, octahydroisoquinolinyl, azocinyl,
triazinyl, 6H-1,2,5-thiadiazinyl, 2H,6H-1,5,2-dithiazinyl, thienyl, thianthrenyl,
pyranyl, isobenzofuranyl, chromenyl, xanthenyl, phenoxathinyl, 2H-pyrrolyl,
isothiazolyl, isoxazolyl, pyrazinyl, pyridazinyl, indolizinyl, isoindolyl, 3H-indolyl,
1H-indazolyl, purinyl, 4H-quinolizinyl, phthalazinyl, naphthyridinyl, quinoxalinyl,

quinazolinyl, cinnolinyl, pteridinyl, 4H-carbazolyl, carbazolyl, B-carbolinyl,
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Nucleotide 3 AC 10 Heavy Chain-CDR1(H1) Amino Acid 4 AC 10 Heavy Chain-CDR2(1-12)

Nucleotide AC 10 Heavy Chain-CDR2(1-12) Amino Acid 6 AC 10 Heavy Chain-CDR3(1-13)
Nucleotide ‘WO 2009/048967 PCT/US2008/079224

phenanthridinyl, acridinyl, pyrimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
furazanyl, phenoxazinyl, isochromanyl, chromanyl, imidazolidinyl, imidazolinyl,
pyrazolidinyl, pyrazolinyl, piperazinyl, indolinyl, isoindolinyl, quinuclidinyl,
morpholinyl, oxazolidinyl, benzotriazolyl, benzisoxazolyl, oxindolyl, benzoxazolinyl,
and isatinoyl. Preferred “heterocycle” groups include, but are not limited to,
benzofuranyl, benzothiophenyl, indolyl, benzopyrazolyl, coumarinyl, isoquinolinyl,
pyrrolyl, thiophenyl, furanyl, thiazolyl, imidazolyl, pyrazolyl, triazolyl, quinolinyl,
pyrimidinyl, pyridinyl, pyridonyl, pyrazinyl, pyridazinyl, isothiazolyl, isoxazolyl and
tetrazolyl.

[0068] A heterocycle group, whether alone or as part of another group, can be
optionally substituted with one or more groups, preferably 1 to 2 groups, including
but not limited to, -C;-Cs alkyl, -C»-Csz alkenyl, -C,-Cs alkynyl, -halogen, -O-(C;-Cs
alkyl), -O-(C,-Cg alkenyl), -O-(C,-Csg alkynyl), -aryl, -C(O)R’, -OC(O)R’,
-C(O)OR’, -C(O)NH; , -C(O)NHR’, -C(O)N(R")2, -NHC(O)R’, -SR’, -SO3R’,
-S(0O);R’, -S(O)R’, -OH, -Nj3,-NH,, -NH(R’), -N(R’), and -CN, where each R’ is
independently selected from -H, -C;-Cs alkyl, -C,-Cs alkenyl, -C,-Csg alkynyl, or -aryl
and wherein said -O-(C;-Cg alkyl), -O-(C,-Cg alkenyl), -O-(C,-Cg alkynyl), -C;-Cg
alkyl, -C,-Cs alkenyl, -C,-Cg alkynyl, and -aryl groups can be further optionally
substituted with one or more substituents including, but not limited to, -C;-Cs alkyl,
-C,-Cs alkenyl, -C,-Cg alkynyl, -halogen, -O-(C;-Cs alkyl), -O-(C,-Cs alkenyl), -O-
(C2-Cg alkynyl), -aryl, -C(O)R”’, -OC(O)R”’, -C(O)OR”’, -C(O)NH; , -C(O)NHR’,
-C(O)N(R’*)2, -NHC(O)R’’, -SR”’, -SO3R”’, -S(O):R”’, -S(O)R”’, -OH, -N3, -NH>,
-NH(R’’), -N(R’*), and -CN, where each R’ is independently selected from -H, -C;-
Cs alkyl, -C»-Csg alkenyl, -C,-Cs alkynyl, or aryl.

[0069] By way of example and not limitation, carbon-bonded heterocycles can
be bonded at the following positions: position 2, 3,4, 5, or 6 of a pyridine; position 3,
4,5, or 6 of a pyridazine; position 2, 4, 5, or 6 of a pyrimidine; position 2, 3, 5, or 6 of
a pyrazine; position 2, 3, 4, or 5 of a furan, tetrahydrofuran, thiofuran, thiophene,
pyrrole or tetrahydropyrrole; position 2, 4, or 5 of an oxazole, imidazole or thiazole;
position 3, 4, or 5 of an isoxazole, pyrazole, or isothiazole; position 2 or 3 of an
aziridine; position 2, 3, or 4 of an azetidine; position 2, 3, 4,5, 6,7, or 8 of a
quinoline; or position 1, 3, 4, 5, 6, 7, or 8 of an isoquinoline. Still more typically,
carbon bonded heterocycles include 2-pyridyl, 3-pyridyl, 4-pyridyl, 5-pyridyl, 6-
pyridyl, 3-pyridazinyl, 4-pyridazinyl, 5-pyridazinyl, 6-pyridazinyl, 2-pyrimidinyl, 4-
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pyrimidinyl, S-pyrimidinyl, 6-pyrimidinyl, 2-pyrazinyl, 3-pyrazinyl, 5-pyrazinyl, 6-
pyrazinyl, 2-thiazolyl, 4-thiazolyl, or 5-thiazolyl.

[0070] By way of example and not limitation, nitrogen bonded heterocycles
can be bonded at position 1 of an aziridine, azetidine, pyrrole, pyrrolidine, 2-
pyrroline, 3-pyrroline, imidazole, imidazolidine, 2-imidazoline, 3-imidazoline,
pyrazole, pyrazoline, 2-pyrazoline, 3-pyrazoline, piperidine, piperazine, indole,
indoline, or 1H-indazole; position 2 of a isoindole, or isoindoline; position 4 of a
morpholine; and position 9 of a carbazole, or B-carboline. Still more typically,
nitrogen bonded heterocycles include 1-aziridyl, 1-azetedyl, 1-pyrrolyl, 1-imidazolyl,
1-pyrazolyl, and 1-piperidinyl.

[0071] Unless otherwise noted, the term “carbocycle,” refers to a saturated or
unsaturated non-aromatic monocyclic, bicyclic, or polycyclic ring system having from
3 to 14 ring atoms (and all combinations and subcombinations of ranges and specific
numbers of carbon atoms therein) wherein all of the ring atoms are carbon atoms.
Monocyclic carbocycles preferably have 3 to 6 ring atoms, still more preferably 5 or 6
ring atoms. Bicyclic carbocycles preferably have 7 to 12 ring atoms, e.g., arranged as
a bicyclo [4,5], [5,5], [5.6] or [6,6] system, or 9 or 10 ring atoms arranged as a bicyclo
[5.6] or [6,6] system. The term “carbocycle” includes, for example, a monocyclic
carbocycle ring fused to an aryl ring (e.g., a monocyclic carbocycle ring fused to a
benzene ring). Carbocyles preferably have 3 to 8 carbon ring atoms.

[0072] Carbocycle groups, whether alone or as part of another group, can be
optionally substituted with, for example, one or more groups, preferably 1 or 2 groups
(and any additional substituents selected from halogen), including, but not limited to,
-halogen, -C;-Cs alkyl, -C»-Csg alkenyl, -C»-Cg alkynyl, -O-(C;-Cs alkyl), -O-(C-Csg
alkenyl), -O-(C,-Csg alkynyl), -aryl, -C(O)R’, -OC(O)R’, -C(O)OR’, -C(O)NH,,
-C(O)NHR’, -C(O)N(R’)2, -NHC(O)R’, -SR’, -SO3R’, -S(O)2R’, -S(O)R’, -OH, =0,
-N3, -NH, -NH(R’), -N(R’), and -CN, where each R’ is independently selected from
-H, -C;-Cs alkyl, -C,-Csg alkenyl, -C,-Cs alkynyl, or -aryl and wherein said -C;-Cs
alkyl, -C,-Cs alkenyl, -C,-Cs alkynyl, -O-(C;-Cg alkyl), -O-(C,-Cs alkenyl), -O-(C,-Csg
alkynyl), and -aryl groups can be further optionally substituted with one or more
substituents including, but not limited to, -C;-Cs alkyl, -C,-Csg alkenyl, -C,-Cs
alkynyl, -halogen, -O-(C;-Cs alkyl), -O-(C,-Csg alkenyl), -O-(C,-Cs alkynyl), -aryl,
-C(O)R”’, -OC(O)R”’, -C(O)OR™’, -C(O)NH, , -C(O)NHR"’, -C(O)N(R"’),,
-NHC(O)R”’, -SR”’, -SO3R’’, -S(O):R”’, -S(O)R”’, -OH, -N3, -NH,, -NH(R""),
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-N(R’’), and -CN, where each R’’ is independently selected from -H, -C;-Cg alkyl,
-C,-Cg alkenyl, -C,-Cg alkynyl, or -aryl.

[0073] Examples of monocyclic carbocylic substituents include -cyclopropyl,
-cyclobutyl, -cyclopentyl, -1-cyclopent-1-enyl, -1-cyclopent-2-enyl, -1-cyclopent-3-
enyl, cyclohexyl, -1-cyclohex-1-enyl, -1-cyclohex-2-enyl, -1-cyclohex-3-enyl,
-cycloheptyl, -cyclooctyl. -1,3-cyclohexadienyl, -1,4-cyclohexadienyl, -1,3-
cycloheptadienyl, -1,3,5-cycloheptatrienyl, and —cyclooctadienyl.

[0074] A “carbocyclo,” whether used alone or as part of another group, refers
to an optionally substituted carbocycle group as defined above that is divalent (i.e.,
derived by the removal of two hydrogen atoms from the same or two different carbon
atoms of a parent carbocyclic ring system).

[0075] When any variable occurs more than one time in any constituent or in
any formula, its definition in each occurrence is independent of its definition at every
other. Combinations of substituents and/or variables are permissible only if such
combinations result in stable compounds.

[0076] Unless otherwise indicated by context, a hyphen (-) designates the
point of attachment to the pendant molecule. Accordingly, the term “-(C;-Cs
alkylene)aryl” or *“-C;-Csg alkylene(aryl)” refers to a C;-Cg alkylene radical as
defined herein wherein the alkylene radical is attached to the pendant molecule at any
of the carbon atoms of the alkylene radical and one of the hydrogen atoms bonded to a
carbon atom of the alkylene radical is replaced with an aryl radical as defined herein.

[0077] When a particular group is "substituted”, that group may have one or
more substituents, preferably from one to five substituents, more preferably from one
to three substituents, most preferably from one to two substituents, independently
selected from the list of substituents. The group can, however, generally have any
number of substituents selected from halogen. Groups that are substituted are so
indicated.

[0078] It is intended that the definition of any substituent or variable at a
particular location in a molecule be independent of its definitions elsewhere in that
molecule. It is understood that substituents and substitution patterns on the
compounds of this invention can be selected by one of ordinary skill in the art to
provide compounds that are chemically stable and that can be readily synthesized by

techniques known in the art as well as those methods set forth herein.
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[0079] Protective groups as used herein refer to groups which selectively
block, either temporarily or permanently, one reactive site in a multifunctional
compound. Suitable hydroxy-protecting groups for use in the present invention are
pharmaceutically acceptable and may or may not need to be cleaved from the parent
compound after administration to a subject in order for the compound to be active.
Cleavage is through normal metabolic processes within the body. Hydroxy protecting
groups are well known in the art, see, Protective Groups in Organic Synthesis by T.
W. Greene and P. G. M. Wuts (John Wiley & sons, 3" Edition) incorporated herein
by reference in its entirety and for all purposes and include, for example, ether (e.g.,
alkyl ethers and silyl ethers including, for example, dialkylsilylether,
trialkylsilylether, dialkylalkoxysilylether), ester, carbonate, carbamates, sulfonate, and
phosphate protecting groups. Examples of hydroxy protecting groups include, but are
not limited to, methyl ether; methoxymethyl ether, methylthiomethyl ether,
(phenyldimethylsilyl)methoxymethyl ether, benzyloxymethyl ether, p-
methoxybenzyloxymethyl ether, p-nitrobenzyloxymethyl ether, o-
nitrobenzyloxymethyl ether, (4-methoxyphenoxy)methyl ether, guaiacolmethyl ether,
t-butoxymethyl ether, 4-pentenyloxymethyl ether, siloxymethyl ether, 2-
methoxyethoxymethyl ether, 2,2,2-trichloroethoxymethyl ether, bis(2-
chloroethoxy)methyl ether, 2-(trimethylsilyl)ethoxymethyl ether, menthoxymethyl
ether, tetrahydropyranyl ether, 1-methoxycylcohexyl ether, 4-
methoxytetrahydrothiopyranyl ether, 4-methoxytetrahydrothiopyranyl ether S,S-
Dioxide, 1-[(2-choro-4-methyl)phenyl]-4-methoxypiperidin-4-yl ether, 1-(2-
fluorophneyl)-4-methoxypiperidin-4-yl ether, 1,4-dioxan-2-yl ether, tetrahydrofuranyl
ether, tetrahydrothiofuranyl ether; substituted ethyl ethers such as 1-ethoxyethyl ether,
1-(2-chloroethoxy)ethyl ether, 1-[2-(trimethylsilyl)ethoxy]ethyl ether, 1-methyl-1-
methoxyethyl ether, 1-methyl-1-benzyloxyethyl ether, 1-methyl-1-benzyloxy-2-
fluoroethyl ether, 1-methyl-1phenoxyethyl ether, 2-trimethylsilyl ether, t-butyl ether,
allyl ether, propargyl ethers, p-chlorophenyl ether, p-methoxyphenyl ether, benzyl
ether, p-methoxybenzyl ether 3,4-dimethoxybenzyl ether, trimethylsilyl ether,
triethylsilyl ether, tripropylsilylether, dimethylisopropylsilyl ether,
diethylisopropylsilyl ether, dimethylhexylsilyl ether, t-butyldimethylsilyl ether,
diphenylmethylsilyl ether, benzoylformate ester, acetate ester, chloroacetate ester,
dichloroacetate ester, trichloroacetate ester, trifluoroacetate ester, methoxyacetate

ester, triphneylmethoxyacetate ester, phenylacetate ester, benzoate ester, alkyl methyl
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carbonate, alkyl 9-fluorenylmethyl carbonate, alkyl ethyl carbonate, alkyl 2,2,2,-
trichloroethyl carbonate, 1,1,-dimethyl-2,2,2-trichloroethyl carbonate, alkylsulfonate,
methanesulfonate, benzylsulfonate, tosylate, methylene acetal, ethylidene acetal, and
t-butylmethylidene ketal. Preferred protecting groups are represented by the formulas
-R%, -Si(RH(RH(R?), -C(O)R?, -C(0)OR?, -C(O)NH(RY, -S(0),R?, -S(0),0H,
P(0)(OH),, and -P(O)(OH)OR?, wherein R" is C;-Cyg alkyl, C»-Cayg alkenyl, C»-Cag
alkynyl, -C;-Cyo alkylene(carbocycle), -C,-Cayg alkenylene(carbocycle), -Ca-Cao
alkynylene(carbocycle), -Cs-Cig aryl, -C1-Cyg alkylene(aryl), -C,-Cao alkenylene(aryl),
-C,-Cyo alkynylene(aryl), -C;-Cy alkylene(heterocycle), -Co-Coo
alkenylene(heterocycle), or -C,-Cyg alkynylene(heterocycle) wherein said alkyl,
alkenyl, alkynyl, alkylene, alkenylene, and alkynylene radicals whether alone or as
part of another group are optionally substituted with one or more groups
independently selected from Al, said carbocycle radicals whether alone or as part of
another group are optionally substituted with one or more groups independently
selected from A2, said aryl radicals whether alone or as part of another group are
optionally substituted with one or more groups independently selected from A3, and
said heterocycle radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A4. Al, A2, A3,

and A4 are as defined herein.

D. The Antibody-Drug Conjugate

[0080] The methods described herein encompass the use of an antibody-drug
conjugate compound in combination therapy for the treatment of HL.. The antibody-
drug conjugate compound for use in the present invention comprises an anti-CD30
antibody, i.e., an antibody that specifically binds to CD30, linked to a drug moiety.
The drug moiety is of the auristatin type which have been shown to interfere with
microtubule dynamics and nuclear and cellular division and have anticancer activity.
Auristatins of the present invention bind to tubulin and exert a cytotoxic or cytostatic
effect on a HL cell line, e.g., .540cy cell line. In some embodiments of the present
invention, the auristatin drug is conjugated to the anti-CD30 antibody via a linker that
is cleavable under intracellular conditions, such that cleavage of the linker releases the

auristatin compound from the antibody in the intracellular environment. In yet other
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embodiments, the linker unit is not cleavable and the drug is released by antibody
degradation.

[0081] There are a number of different assays that can be used for determining
whether an auristatin or resultant antibody-drug conjugate exerts a cytostatic or
cytotoxic effect on a HL. cell line. In one example for determining whether an
auristatin or resultant antibody-drug conjugate exerts a cytostatic or cytotoxic effect
on a HL cell line, a thymidine incorporation assay is used. For example, HL cells at a
density of 5,000 cells/well of a 96-well plated is cultured for a 72-hour period and
exposed to 0.5 puCi of *H-thymidine during the final 8 hours of the 72-hour period,
and the incorporation of *H-thymidine into cells of the culture is measured in the
presence and absence of the auristatin or antibody drug conjugate. The auristatin or
resultant antibody-drug conjugate has a cytostatic or cytotoxic effect on the HL cell
line if the cells of the culture have reduced *H-thymidine incorporation compared to
cells of the same cell line cultured under the same conditions but not contacted with
the auristatin or antibody drug conjugate.

[0082] For determining cytotoxicity, necrosis or apoptosis (programmed cell
death) can be measured. Necrosis is typically accompanied by increased permeability
of the plasma membrane; swelling of the cell, and rupture of the plasma membrane.
Apoptosis is typically characterized by membrane blebbing, condensation of
cytoplasm, and the activation of endogenous endonucleases. Determination of any of
these effects on HL cells indicates that an auristatin or antibody-drug conjugate is
useful in the treatment or prevention of HL.

[0083] In another example, for determining whether an auristatin or resultant
antibody-drug conjugate exerts a cytostatic or cytotoxic effect on a HL cell line, cell
viability is measured by determining in a cell the uptake of a dye such as neutral red,
trypan blue, or ALAMAR™ blue (see, e.g., Page et al., 1993, Intl. J. of Oncology
3:473-476). In such an assay, the cells are incubated in media containing the dye, the
cells are washed, and the remaining dye, reflecting cellular uptake of the dye, is
measured spectrophotometrically. The protein-binding dye sulforhodamine B (SRB)
can also be used to measure cytoxicity (Skehan et al., 1990, J. Nat’l Cancer Inst.
82:1107-12). Preferred antibody drug conjugates include those with an ICsq value
(defined as the mAB concentration that gives 50% cell kill) of less than 1000 ng/ml,

preferably less than 500 ng/ml, more preferably less than 100 ng/ml, even most
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Nucleotide 31 HeEi-1 Light Chain-CDR3(L3) Amino Acid 32 Human gamma | constant region Amino
Acid 33 Human kappa constant region Amino Acid 34 [0127] Exemplary anti-CD30 antibodies
include funcliéh108@48Tves or analogs of AC10 and HeHA. As used herePRCTHESRME 0T dtional” in
this context indicates that the functional derivate or analog of ACID and HeFi-1 is capable of binding to

CD30. [0128]41s9pe 180 RedimeBis At Rthantihodies et pulyimmunasResifiaalindinds CD30
but also can exert cg/tostatic and/or cytotoxic effect on malignant cells in HL wherein the cytostatic or
cytotoxic efféd-id-cSHyIsreSndependent and can be achieved in the absence of (i) conjugation to a

cytostatic or cytotoxgp8gEMansti(idoeHeriehie@NS whether a compound binds tubulin are known
in the art. See, for example, Muller et al., Anal. Chem 2006, 78, 4390-4397; Hamel et
al., Molecular Pharmacology, 1995 47: 965-976; and Hamel et al., The Journal of
Biological Chemistry, 1990 265:28, 17141-17149. For purposes of the present
invention, the relative affinity of a compound to tubulin can be determined. Preferred
auristatins of the present invention bind tubulin with an affinity ranging from 10 fold
lower (weaker affinity) that the binding affinity of MMAE to tubulin to 10 fold, 20
fold or even 100 fold higher (tighter affinity) than the binding affinity of MMAE to

tubulin.

E. Gemcitabine

[0085] Some methods of the present invention encompass administering the
antibody-drug conjugate compound and gemcitabine for the treatment of Hodgkin
lymphoma.

[0086] Gemcitabine, 4-amino-1-[(2R,4R,5R)-3,3-difluoro-4-hydroxy-5-
(hydroxymethyl)oxolan-2-yl]pyrimidin-2-one, is currently marketed under the label
GEMZAR™ by Eli Lilly and Company. Gemcitabine, an analog of cytarabine, is a
pyrimidine antimetabolite that has been found to demonstrate a broad spectrum of
activity in HL.

[0087] The present invention encompasses combination therapy with an
antibody-drug conjugate compound, gemcitabine and optionally one or more
additional agents, e.g., anti-cancer agents, including chemotherapeutic agents. For
example, one or more of vinorelbine, dexamethasone, cisplatin, and doxorubicin,
including pegylated liposomal doxorubicin, can be administered as part of the
combination therapy (e.g., GVD regimen). In some embodiments, however,
gemcitabine will be the only chemotherapeutic agent administered as part of the
combination therapy with the antibody-drug conjugate compound. For example, in
some embodiments, during one or more cycles of therapy, gemcitabine will be the
only chemotherapeutic agent administered as part of the combination therapy with the
antibody-drug conjugate compound. In some embodiments, gemcitabine will be the

only anti-cancer agent administered as part of the combination therapy with the
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[0129] The anti-CD30 antibodies may be described or specified in terms of the particular CDRs they
comprise. In some embodiments, the antibodies compiise the CDRs of AC 10 and/or HeFi-1. In some
embodimen¥OtAOUMRIOUies are chimeric or humanized forms of AC 10 or HM&FL208& d%&htion
encompasses an antibody comprising a heavy or light chain variable domain, said variable domain
comprising (@38} Ak Haresh RS ciimbisl Saicsataf GBS Ak s G menasienal antibody
ACID or HeFi-1, and (1) a set of four framework regions, in which said set of framework regions differs

from the set DefiisriVoRe$¥HSHIRP IRIMAEHORSEhal Ahhn sosr Kieally sralerd frugdBetively, and in
which said agsiaethmimmusaspeadicaie Rinds B3, vinPdBidar spesHieiembadiment, the

invention encompasses an antibody comprising a heavy chain variable domain, said variable domain
comprising (4)P4"sEBf ﬁ%@e@ﬂﬁé ﬂlwﬂm]s(f?&%bmmﬁsbemﬁé%f%he NO:4, 6, or 8 or
comprises agyR®iasichaertiapges that are substantially identical to the amino acid sequences set forth
in SEQ LE) NO:4, 6, or 8 and (b) a set of four framework regions, in which said set of framework
regions differs from the set of framework regions in murine monoclonal antibody AC 10, and in which
said antibody immunospegiigatuliEas Kiddadycin, 1EHRAlIME aRadbeAbhadMRatapie invention
encompasses an antibody comprising a heavy chain variable domain, said variable domain comprising
(a) a set of three Ctﬂa%jn{\ghicht aéfi S Eof CDRst comIE)rises SEQ ID NO:20, t2?_ or 24 or comprises
amino acid sequenctes tha ard'Substan ia}}ﬁ/ﬂ{fesﬁﬁcgvt% {hoen &Mino aa&%asé?qlﬁ%sn%ré%gsael} forth in SEQ ID
NO:20, 22, emZbaiyddiin): asgtgdtocrfraonedvernk redionsthinrafticticsaig et of ftaxoevbicknregions differs
from the set gf Tamewrlotegions Inmirine manoclonst anibody. lefi, and inwhich,said antibody
immunospeci méﬂ?fbmé{s g %ﬁﬁ n'a specific embodiment fthe ihvention encompasses an
antibody corhiprdgiig bytigitioatait vartaliledooraincsaiblaarigdie domiami campdismgitayamset of three
CDRs, in which aid s6t of CIRS comprizes, S50.IR NO:2, 14,91, 40,05 eomptises amino acid
sequences that Are substan |§Fy ldentical to the amino acid sequences setTortn in SEQ ID NO:12, 14,
or 16, and (b) a set[6089UrIharABNDIchegiothsrapywiegimsaic setrofifianoevidekerbtionsuitiels from the
set of framev(y (r:lé rex i nslim murtir%%tmo 0 ?]f@l %rﬂgb ;{,B\Ch%o K é}la{n Vl‘fici:cr% slaignalrgtibody
immunospeci ica]ny inds cB%%. H[8113 na specific em oglimenrt,l%ﬁe invention encompasses an
antibody corypisiily adigivisteaid uapasiitets oneayrivgaideehsiablel domaickdormpnisingy@y a set of three
CDRs, in which said set of CDR ises SEQ ID NO:28, 30, or 32 or _compti amino acid
ceauionces o B e T I e B e o O RS Novos, 30,
or 32, and (bha/wétdokfgubiframEWa A tdiomscin \whitdwaid setsffearmeddkmegions differs from the
set of frame\gocrgrrg%iggs in murine monoclonal antibody lleFi-1, and in which said antibody
immunospemﬁcalli)y Inds CD30. [0134] The present invention encompasses embodiments wherein
a chimeric AC10 arfi9@ly Bonppeisas ithe ieavychaipasaciabie hegionmsdicfop witBEQ 1l NO:2, the light
chain variabl ion set forth | NO:10. the ma | constant region set forth in SEQ
ID NO:33 or%rﬁ’r%g)%g%é f(%l)]%%a eclicf%lé)&uf%hogé}gj lél#ﬁ[' tﬂ%%%ﬁ%ﬁ%%%ﬁ%@?ﬁt region set forth in
SEQ ID NO:@acarba@1@% ABMbnaigymere amdibptisridtaomisy hedestlibechbagmesifier in terms of
their primary, strt I-C tihod I tl 809 oM east 90%, at least
anHYG g %iaééﬁ& GRAY %%%%?h?ﬁa;ﬂggi% ?gté}z& ik %ﬁ‘aiﬁ%ﬁé&d&&%

95% and most pre at least 989 identity %:u using met nown in the art and
described hér@irovin, thexoartabie. giomg-of. mohkethe| Bnd dpeFhaziare dlde theladled in the present

invention. Angi [ ti ' I Fi . ified.i ms of their
bnaing A L A R O e R ot or K
less than 5 Xnghndp-Gig. ®uRELT ¢AmpOLTRl, 5 £Q28MI0B YOuE-onbAbngeMs. 31X ibQ-deeM. 10-10 M.

5 X 10-11 M, LO: 3N X &Qﬂe%i\g%}&'el&%'v%&%h% Wﬂ%’é%&ﬁﬁ#@ﬁ%ﬁ%&%&éﬁ% 5 X10-15 M, or

10-15 M. [0136] The antibodies can be purified, for example by affinity chromatography with the CD30
antigen. In cegairceahouivierss asmenibbelydimbineésn geveparviehsheeibadiedsty0% or at least

80% pure. In. giher, GrBRRiRGNS NG AL RGNS AN G D ABRAY AU MR 103 AA1§ pure, more

than 95% pure ormore than 99% pure.
anti-cancer regimen administered as part of the combination therapy with the

antibody-drug conjugate compound. In certain embodiments, doxorubicin will be
specifically excluded from the combination therapy and the chemotherapeutic agents

will comprise bleomycin, vinblastine, and dacarbazin.
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[0137] the antibodies also include antibodies that are modified, e.g., by the attachment of any type of
molecule to the antibody such that attachment does not prevent the antibody from binding to CD30.
For exampl&YB30¢R4896kay of limitation, the term "antibody" includes antilRfclléSS48MZ 22 been
modified, e.qg., by glycosylation, deglycosylation, acetylation, pegylation, phosphylation, amiciation,
derivatization by kngwn prg%@}igg{hlocking groups, linkage to a cellular ligand or other protein, etc.
Any of numerous chemical modifications may be carried out by known techniques, including, but not
limited to specific ¢ |cal cleavage, acetylation, f lation, metabolic synthesis of tunicamycin, etc.
(0138] The antiboa AUl 0GRS SRR EE AN et 1 R, SABAGHIS Known i the
art. Polyclonaléniibediag torfild3Q campeupiogidced byeviasibes procedrres vyedwdesn in the art. For
example, CD30 can be %dmini ered to various host animals includi hg but no Iimitedd to, rabbits, mice,
ot And e WRE S REE L B HICTE OF SRR TS LA AR 4B Sbecitc for the
protein. Varibegiadjtvants maydeeywisad tgriacisase fiicetinwhemakedioat caapaise wdtpending on the
host species }[30139 ongclonal antibodies can be prepared using a wide vari f techniques
ko in e ST RBE A S My bitaDB LR Ar A SR ey (EkGlogies. or a
combinationttharembikai@xammpleisrponasidral totiftdigs edintbefprodaicent vsithg bifbcidoiha

techniques including. those known,in the.art and taught, for example, in Harlow et al.. Antibodies: A
aboratory WEnAT (e g ASHES) Tasoriary e e g RGP B al
Monoclonal Ahtikidiedead Tre@el Wythridomhs 563:68y-{Eigsevien ity cohgBin(saind rhéerences
incorporated by reference in their tiretie?gﬁ. . 140] Methods for producing and screening for
cpecitc B T b e A B e A P et T SR o fmiing
example, miceared wehmmhutizadtivicd GO39 @miugett expipssmigp COIBY the a fragment or derivative
thereof. Once_an immune response is detected, e.g., antibodies specific for CD30 are. detected in the
mouse seru hS T URe CErg A B e e T S SR T e ter
fused by welplenenvintectiviogesoio@syes eitaizidimgetowiz celisutlgeaxdmpl daelis ramaell line SP20
available from the American Type Culture Collection Rocé:v' e . MD (ATCC). Hybridomas are selected
and clonedt B SO A B e e G o 1 the art for
cells that searstbodytibodiesnjageab e ofpoinadingoGO30! hscitesfithdrapbicic gemerkallylcontains high
levels of antibggrile&fecs%n Q% e%?ggg%% rpgﬂigjgg%ré% néli(ie g\rlli'gh positive hybridoma clones. [0141]
Accordingly,g[he presen invention provides me oés‘(’yo?lgen'erating monoclonal antibodies as well as
antibodies produce092th¥ ettt dictreprisimgecwichriygeagdyydrd domancelltbeeretihgcame antibody
wherein, preferably, the hybridoma is generated by fusin I isolated.from a mouse
manized s e A e B yorcomas
resulting fromishee fagivedfeohyteddoh theiomgeethdbsdcrete amgntino (haablettobihdstor@d30.

[0142] Antib g e ich recogni ecifi ' era kn techniques.
For sxample Lt P B L O ogiotuin
molecules, uxingtempeyssaductrascpapain dbprodecd Palthfragrhenttss orpepsie(rprdtuce F(ab'),
fragments). F(ab'),TAOMENIR.SIRIRIA e aiiabls seaion, ihe lignhehain sonsiant,iegion and the CH 1
domain of the?(%ea{l/y C l%l?iln(.)f{?a (%014% Anlt}&)oglc%s ﬁan als(?o‘%er generated) us%?g var%oug phage display
methods knewpoiredimbrtolnnehddbedisphpionetitodghftatetiomalyamvabydyaomedisxiemdisplayed on the
surtace of PRRGS REIdRe MINCH ST Ihe dlsic Akt aeBusnEee Acala e (g particula
embodiment; suc age can be utilized to display antig inding éomalns expressed from a
repertoire orveithirsatonaladedibndapiibstnyale.of tpahiamor massine ydhparfihdambeAcssehuences
encoding v & gy Aamang, are ameliad fTom. ARua FRNABIALES: @iy yman or murine CONA
libraries of lymphoid tissues). The DNA encoding the VH and VL domains are recombined together
with an scFwlinkerihy) BCRandrefenabitintecdiplsagamict e tsiugd gmpr@ANTAR €hor pComb 3 1ISS).
The vector is gleciroporated ip k. aaland e Froalisiniaried Wik Reloer Rhage Bhage used in
these methods are typically filamentous phage including fd and M13 binding domains expressed from
phage with Fith the épaiinfidenshapiized Beapridodyidselncddazind feaordsdnenthy tised to either
the phage GRARIIT G AROR Mith RIGITLLAYR. CXRESSIng AnaARagRAndi0s dormain that binds to
CD30 or an AC10 or IlleFi-1 variable region can be selected or identified with antigen e.g., using
labeled antigewes disatpehvaButigrepapiuree teaghsbivdapuridere bribeeembivanpléBestphage display
methods that can he;s6¢hig Meke theantieedies ofihe MiRseRbinyRItRN Rlidetapsg isclosed in
Brinkman etal.. 1995, J. Immunol. Methods 182:41-50; Ames et at, 1995, J. Immunol. Methods
184:177-18@Réthamored ghnes &It thoaainml trgatpedyiiihshexpobmase theraiy atight 190k Gene
187:9-18; Burton et at. 1994, Advances in Immunology, 191-280; PCT Application No. PCT/0B91/01
134; PCT Publications WO 90/02809; WO 91/10737; WO 92/01047; WO 92/18619; WO 93/1 1236;
WO 95/15982; WO 95/20401; and U.S. Patent N09.75,698,426; 5,223,409; 5,403,484, 5,580,717,
5,427,908; 5,750,753; 5,821,047; 5,571,698, 5,427,908; 5,516,637; 5,780,225; 5,658,727; 5,733,743
and 5,969,108; each of which is incorporated herein by reference in its entirety. [0144] As
AdAaceribed in the above referaencece after nhane calectinn the antibodvyv codina reainne from the nhane



[0145] Examples of techniques which can be used to produce single-chain Evs and antibodies include
those described in U.S. Patents 4,946,778 and 5,258,498; Huston et al., 1991. Methods in
Enzymology020480886Thu et al., 1993, PNAS 90:7995-7999; and Skerra &CAVUINEYB2Rdnce
240:1038-1040. For some uses, including in vivo use of antibodies in humans and in vitro proliferation

or cytotoxicityrassaimnlihe Rreierahiadedussne hiBiGhBYmRNE ehcRtRUpIaN-RERACIRa & Chimeric
antibody is a molecule in which different portions of the antibody are derived from different animal

species, sucitadisARBBRlssHeding htberar e te gishtie AvEerH R e dHih B fYodbnal antibody and a
human immypegiakulinfraskani leaiaTiddelhadscianprosivsRen dimesic.antinadigs@re known in the
art. See e.g., Morrison, Science, 1985, 229:1202; Oi et at, 1986, BioTechniques 4:214; Gillies et al.,
1989, J. ImnitirBFIgRFuaS £98 Ph 1o sHce) s iphtdpdinigs abags sy tss UTEIgI5E7: and 4,816,397,
which are ingorporptedeRaisinhy JsterpnasnHhaFenisei Hubamseskanprodiagare antibody
molecules from non-human species antibody that binds the desired anti%en having one or more CDRs

from the norHEREPEARERY S HsTh NIk UHBESHEGASE RO FOMRPALARLASHRAR R oglobulin

molecule. Oftensdramawrrkugsifurs dnthehsiman flamepiicsegions wihbecsubstitutes: with the
corresponding residue from the CDR donor antibody tg alter, preferably improve, antigen binding.

These frameRfofR BRI RARAPE MRt feASyHEHRId el RHEW fripsst1eR) oy modeling of the
interactions géﬁﬁ@@@Bl@aglsmgmﬁgﬁjdu@@ﬁ%i@@mﬁﬁmmework residues important for antigen
binding and sequence comparison to identify unusual framework residues at particular positions. (See,
e.g., Queen et al., U.S. Patent No. 5,585,089; Riechmann et at, 1988, Nature 332:323 , which are
incorporated hereirghy refai@negitertiirinentireties.) Antibodies can be humanized using a variety of
techniques known in the art including, for example, CDR-grafting (EP 239,400; PCT publication WO 9

1/09967; U.S. Pate 225.539: 5.530,101° and 5,585,0 veneering or resurfacing (EP
592,106; EP 519,5&% ah ,ﬁ%ﬁ%@&%%%ﬁg%‘aﬁ‘?i{%TC??@&&%%@&-%@%O@U%%ka et at, 1994,
Protein Engioegripg</{6) 835814 DRoguskaaet almii9gdrel NAS Gila 968y I8 hemgpehade shuffling (U.S.
Patent No. 5.565.332). 0146] Completel man antibodies, are.particularly.desirable for
therapeutic §URRLE I BT T o e AR PRSI AR, oo
known in thesaithieloing phagdedigpiatheretinodstoesoripedidboote dsingdtitdgrbptibraries derived
from human | é@tunoglobulin.ssqusn%egé Sae a\%)?.u.s P%;[entn\%osd 4,444 %87 ant% 4,716,111; and
PCT publicafione WO 58146845 WA §5E62 558 WA Ba1 4858 W8 S8 st W 06/34096, W()
96/33735, andiyusd Mui7Zinasthnef withehusinchrdorgtechhexsinchynpefardnod thatd BNiidety.

[0147] Human antibodies, can: als roduced using ira nic mice which express human
mmunoglobh e B e e S S oM, e
Lonberg andldugpar.1995htet. R évud meekiniohd P @dEothe detalledyedisugssinngiithis technology

for producin a tibadi I antihodie .l Is.for producing such
antbocies, Sen B B B R S S BB e R B s s
European PatennNcrobegB8 7R of. Be Patentt NosnE ol 3dnRyi §160en1eehs 688 dd6d6:569,825;
5,661,016; 5 S06: D, 793 9, AL oh ' re.incorporated by
reference he%%?ﬁl%%ﬁgﬁ%%g%y%ﬁ ggg}tﬁ?r%i c?o%b%ﬁ%@f??&%%%éggﬁ t %%lssa?lod Oaks, CA) and
Medarex (Prireestomt Mddhczamisd amgagetheo\di Side dimeman. antibpdiegadiye cted iagaidsatal gelected
antigen usin jmi t ibed 43]. I ntibodies
which recoggéilcgd)se %%é%%gﬁ%%% Icaa%r%l é%?%ﬁé?%gc? \lﬂ%iﬂg% g%rbs %ﬁ@gfﬁglﬁegﬁggt%%gﬂ't&ided
selection.".Iﬁlﬂﬁl‘t@approgeh a selected non-human monoclonal antipqdy, e.g., a mouse antibody, is
used to guide the seiggp Al ACOMRIPIFLAURER AntPadk teGRANFIRG,P.2AMS FalaRs. (espers et
at, 1994. Bio/technology 12:899-903). [0149] Antibodies for use In the present invention include
chimeric and: ﬂ?@hﬁ@h iwetd HCm&SIVMBam@qm}h@ﬁﬁém@dm.%tmétﬁes for use in the
present invepyiaRdaFludRRseJnah spmpaliively VAL Binding el muUns At gRHefic! to CD30 as

determined by any method Known in the art for determining competitive binding. For example, the

antibody carfi#tinnbingiegpobAcudibd¢iericy: to CD30 by at least 50%, at least 60%, at least 70%, at
least 80%, at least s af{Rast A0 L AYSNALIGASE Y ntPBSIFXAIIRIE QLA gpmpetitive binding
assay is a radioimmunoassay comprising the incubation of labeled CD30 (e.g., 3H or 125n v with the
antibody of inBdteashirdhg W@E@ﬁtﬁec@mﬁ@\ﬂ@dsmg bﬁﬂﬁ@mﬁfé‘#r@ﬁlﬁb@l@@@@‘w Qlrfdl ]t_hi@gﬂ@ection of the
antibody bOl{Q%FPrﬂ%%égBﬂﬁQ &abRle J Bsdgfm ehteatibody, [or GHI% anghithe, pipding off-rates

can then be determ from the 'data by Scatchard plot analysis. Competition with a second antibody
(such as ACTWseHeMidycasi ghspBal ehsrihimadading Faumlamihe 495i8p8 sIhafisveigbt CD30 is
incubated with the antibody of interest conjugated to a labeled compound (e.g., 311 or 125D in the
presence of increasing amounts of an unlabeled second antibody. Antibodies for use in the present
invention also include antibodies other than chimeng or humanized AC10 or lleFi-1 that specifically
bind to CD30. [0150] One method which detects protein interactions in vivo, the two-hybrid

system, is described in detail for illustration purposes only and not by way of limitation. One version of
thic evetem hac been decerihed (Chien etal 1001 Proe Natl Acad <eci IRA QQ-OKR7Q_.0KQ2)Y and ic



[0153] For example, for recombinant expression of an anti-CD30 antibody, an expression vector may
encode a heavy or light chain thereof, or a heavy or light chain variable domain, operably linked to a
promoter. AW @398484f90Vector may include, for example, the nucleotide s@§iEHEYE YA the
constant region of the antibody molecule (see, e.g., PCT Publication WO 86/05807; PCT Publication
WO 89/01036sadello S RatenioNomb/ k22 A6 e thenvasiaila foseain gl the anibedy may be
cloned into such a vector for expression of the entire heavy or light chain. The expression vector is

transferred -2 Re&icell By SoHvenmiBAdY BelshiRBdoshdeimededy tarke ot cultured by
conventionaki@gliniguea,faveresiyse gk HQ@@Mﬂ&BM&@HWWMB& for the expression

of double-chained antibodies, vectors encoding both the heavy and light chains can be co-expressed

in the host cEIVOHERG SR A ThiEPEres ARG B S molecule.  [0154] A variety of

prokaryotic and eukgpgelicrie Prexnressian yeeRbBIaNSKAMRe UiiikadtQ exeresstA® anti-CD30
antibody or derivative thereof.%g ically, eukaryotic cells, particularly for whole recombinant anti-CD30

antibody molefidagreof ho A RAdvaiite Se et e RECSRb Rt b PR BIEE mammalian
cells such agiEhine$R hemstahpnaty, CRIFKEG)mis IeQmUNeiioRowit sayaGton. susb/Rs ihie major
intermediate early gene promoter element from human cytomegalovirus, is an effective expression
system for tht P o mstke 930 Amedoarddesubiaq s podurTAipht QYer fdsetBeMe 45:101;
Cockett et akydiR90 ¢Blot beahnalegint 2prdatiGainnihesiansan alsadia axpesseehesing the
CIIEF system. (Sees e.g., U.S. Patent No. 5,888,809.) [0155] Other host-expression systems
include, for &%ﬁ%}%ﬁ?ﬂ%%&o@@ﬁ‘é%@imﬁgﬁqg iR pAatsANeEd s 0allde (B yther et al.,
1983, EMBQ+agigiédboli oLy end/kaau ot 08 pa diel aio daids ek k3 3l B9k Y/ andigeke &
Schuster, 1989, J. Riot Chem. 24:55)&3-5%#)8\2/; insect systems So%rCh as, e.g., the use of Auto grapha

ealifornica nUA&BY B8 st ER) SpRdkgithabatt Yﬁ%ﬁ%é)ﬁtﬂ%ﬁﬁ’ﬁfﬁéﬂ% cells; and

viral-based expressiabsysidois Mnapatianteelitauchas, £4. aadenpvweakhasedsysiems (see,
e.g., Logan & Shenk, 1984, Proc. aa. Acad. Set USA 81:355-359; Bittner et af, 1987, Methods in
Enzymol. 15 .é%%%ﬁ??bomlfbﬁi’é%]t% 8%1168?%?@%%% egmols?fgﬁ%%anasg%ﬁoiga% %ﬁﬁ%‘b‘mﬁes the
expression ahifecinseried. sepkpcesowr innadifies, andprocasgas e @enepreductipoiie specific
fashion desireg.A propriate Cf” lines oghostoiyste S can bjfgho nt ensij e the correct
modification HRdSfo8e ]%(?Hb](e.&l,gréﬁc% Ok ”ﬁ%paﬁ?@?i}l tOAEAR RROAY g?ef'@ﬁ?ﬁe foreign protein
expressed. hodhis Sndgtigkanmiid vaskagllsvdich pegsess the Zelllak gmabbinery fagmoper
processing of the primary transcript and gen proJ%Jsct cap be usegl. uch mammalian host cells
clude. for SVSHIge BAHOARY SRR Bl o ST Ve B P, SO DK, 263, 373,
and W138. mg/kd,abpét t8hie Axnrestion Syste, istiyini Gathy kgedtiaitl8rignieng, hightydeld production
of recombinant anti-CD3Q antibpdy. For exam E cell lines_that stably expr ss)&pe ti-CD30 antibody
or deratve TR ECH Gk b BIRNRRERSH oy AR ATaMon S PESEC BT s SNACoitihed by
appropriate 8xXpregsigrocabbial 2Rmeiis dethe, proactehpananiger psegthencesnicansatlpfion
terminators, golyageny atioqﬁstites) and (ffﬁle‘:tablet markter, folloyved lbY gr%wth .o{ tktme trapsformed
cells in a seleétivemédid, “Fhe S8BT Ebte Malkei Cotters TeSistancend the' Seiedtioh 'ahd allows cells
to stably intageadenthf& DA dntadheirclntemasaieestanckaigetd fard, Bosi shichordurn can he cloned
and expand?d irt1to ctell Ii?esIA number. o[isele tiotﬂ sgstemjs can.b u§ed,ti cluding, for example, the
herpes simp eX VIS ﬁj(ﬁﬁlsdirr\lesﬂlfﬂ%ggﬁ?ybrgﬁgﬁfhmeégﬁvénin% ppehné)sﬁhoorlf Sosyef{?%l%egfernéas%r, and adenine
phosphoribosylteastsier aisatgene syvitich- casxkhen pityployeadd reiikb p higiprivt Qlagpet wi s, sespectively.
Also, antimetabolite resistance can be used as the basis of selection for the following genes: dhfr,
ihich confer TS A o N RAt G AR B Code P o o mcid: me,
which confere¢esistanoada thelaminaglythosidehGddh8nadiyygighwiapedniess resistance to
hygromycin. Methads commoniy known.in e art efreeembigant DA teslinology, gan be routinely
applied to seqegefﬁe gsired recombinant clone, and such methods aré descibed. for example, in
Current Protogdis iDddole subed Bl dagyhdusubet @tallceddmidostoriibl ¢y ShGonly; dg., 1993); Kriegler,
Gene TransfceornalgldatEx Oggsglilo%, Aﬁ Lea orri%toﬁr'g'%%%l é(atég&lﬁgn Pregs, N.\gc. %g%(paCurrent Protocols
in Human Genetics FDJr)aCBpolill et al; eas.,%ohn iley ons,’l\elI%’.’, j[.]g%az‘:/ ?lap ars 12 and 13); and
Colben-e-Gamapentetiat, dbedg, atrddohdBiclyds0elg., on [Bi58] dde ah ad$i@p8pchntinddy has has
been produc:ii&,mle‘(v_et,l .edeg %nnagi eaal rﬁgr%mi% ésglnthgnsi 2 grqabig%r}t eﬁga%sséo@é it can be purified
by any suital% e method for purification of proteints, inc u&mg, or exampfle, y %rgma'tography (e.g., ion
exchange orGQiffiritiostgonchtdgtephne (swoimassfal exdm pies@rotemndi@nromatography for purification
of antibodies having an intact Fc region), centrifugation, differential solubility, or by any other standard
technique for the purification of proteins. An anti-CD30 antibody can, for example, be fused to a
marker sequence, such as a peptide, to facilitate purification by affinity chromatography. Suitable
marker amino acid sequences include, e.g., a hexapistidine peptide, such as the tag provided in a pQE
vector (QIAGEN, Inc., 9259 Eton Avenue, Chatsworth, CA, 91311), and the "HA" tag, which

corresponds to an epitope derived from the influenza hemagglutinin protein (Wilson et al., 1984, Cell
27-7R7Y and the "flaa" taa WO 20001 0AR0R7PCT/I1IKLR2002/N7022A4 1 Antibodv-Driiao Conitiaate | Inite



L is the antibody unit, i.e., anti-CD30 antibody (including anti-CD30 antibody fragments), and (LU-D) is
a linker unit-Drug unit moiety, wherein: LU- is a Linker unit, and D is the auristatin compound
having cyto3Y&i208Ye4A¥toxic activity against a target cell; and p is an integ@GFIRM200&03%53dt 20.
[0161] In some embodiments, p ranges from 1 to about 10, 1 to about 9, 1 to about 8, 1 to about 7, 1

to about 6, 1 to abqgp7 LRt idviaabRuhApds {6 aRathead ScheMme-eWhadimants, p ranges
from 2 to about 10, 2 to about 9, 2 to about 8, 2 to about 7, 2 to about 6, 2 to about 5, 2 to about 4 or 2

to 3. In othePBHRSAAHHREOHYEHe sompauedds gisiELANSE Sidsa tFramept avele. [0162] In
some embodiments ofheaaib@y-pEHe ConBeteEAMBPEcnastha iRinwing faimulg. L -

(Aa-Ww-Yy-D)p(Il) or a pharmaceutically acceptable salt or solvate thereof; wherein: L is the
antibody unit'& YHHee® 30hReBdayHENdiry Brtteh 36 Anthib dy Frayrik i) amd Aa-Ww-Yy- is a
Linker unit (le3d)e, WhereindA2is & SUatenar fdaitwad Byelel, eashhm\nibdadapgrdgatly an Amino Acid

unit antibody-drug conjugate will be administered on day 1 of a 3 or 4 week treatment
cycle, or on any other day of a three or four week treatment cycle. In some such
embodiments, the dosage of the antibody-drug conjugate compound administered to a
patient with HL. will typically be, for example, 0.1 mg/kg to 5 mg/kg of the subject’s
body weight over the treatment cycle, e.g., a 3 or 4 week time period. More typically,
the dosage will be 0.1 mg/kg to 4 mg/kg, 0.1 mg/kg to 3.2 mg/kg, 0.1 mg/kg to 2.7
mg/kg, 1 mg/kg to 2.7 mg/kg, 1.5 mg/kg to 2.7 mg/kg, or 1.5 mg/kg to 2 mg/kg of the
subject’s body weight over the treatment cycle, e.g., a 3 or 4 week time period. In
some embodiments, the total dosage of the antibody-drug conjugate compound
administered to a patient with HL. will be, for example about 0.6 mg/kg to about 5
mg/kg, about 0.6 mg/kg to about 4 mg/kg, about 0.6 mg/kg to about 3.2 mg/kg, about
0.6 mg/kg to about 2.7 mg/kg, or even about 1.5 mg/kg to about about 3 mg/kg over a
treatment cycle, e.g., a 3 or 4 week time period. In some embodiments, the dosage
will be about 0.6 mg/kg, about 0.7 mg/kg, about 0.8 mg/kg, about 0.9 mg/kg, about
1.0 mg/kg, about 1.1 mg/kg, about 1.2 mg/kg, about 1.3 mg/kg, about 1.4 mg/kg,
about 1.5 mg/kg, about 1.6 mg/kg, about 1.7 mg/kg, about 1.8 mg/kg, about 1.9
mg/kg, about 2 mg/kg, about 2.1 mg/kg, about 2.2 mg/kg, about 2.3 mg/kg, about 2.4
mg/kg, about 2.5 mg/kg, about 2.6 mg/kg, about 2.7 mg/kg, about 2.8 mg/kg, about
2.9 mg/kg, about 3 mg/kg, about 3.1 mg/kg, about 3.2 mg/kg, about 3.3 mg/kg, about
3.4 mg/kg, about 3.5 mg/kg, about 3.6 mg/kg, about 3.7 mg/kg, or about 3.8 mg/kg of
the subject’s body weight over the treatment cycle.

[0098] In other embodiments the antibody-drug conjugate compound will be
administered more than once during a treatment cycle. For example, in some
embodiments, the antibody-drug conjugate compound will be administered weekly for
three consecutive weeks in a three or four week treatment cycle. For example, in
some embodiments, the antibody-drug conjugate compound will be administered on
days 1, 8, and 15 of each 28 day treatment cycle. In some such embodiments, the
dosage of the antibody-drug conjugate compound administered to a patient with HL.

can be, for example, 0.1 mg/kg to 5 mg/kg, 0.1 mg/kg to 4 mg/kg, 0.1 mg/kg to 3.2
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w is an integer ranging from O to 12, Y- is a self-immolative spacer unit, y is 0, 1 or 2; Dis an
auristatin compound having cytostatic or cytotoxic activity against the target cell; and p is an integer
from 1 to abW& 2299/0489%§163] In some embodiments, ais 0 or 1, w is 0 or |P&AEHIL08/0798342. In some
embodiments, if wis 1to 12, theny is 1 or 2. In some embodiments, wis 2to 12 andyis 1 or 2. In

some embodiipnts, W, i5:Qpikistd 2anthais b SAPRANDAIMANIH ISR deathis or 1, and y is 0

or I. In some embodiments, p ranges From 1 to about 10, 1 to about 9, 1 to about 8, 1 to about 7, 1 to
about 6, 1 to"%p6ut!B S9HS SBSAHUNANES Hisotnial dssaztoCh e LhadmbBdFABINEH ranges from 2 to

about 8, 2 ta.gRpididd 2dmaRAkia, 8 ipatrantvriis 1 .aPoUs4 @ Stendlusthienembotdiments, pis 1, 2,

3, 4, 5 or 6. In some embodiments, p is 2 or 4. [0164] The dru% Ioadin%s represented by p, the

average nuriBetiot H%W@Ehféé Befntirnrid sk b ki ge from 1 to 20
drugs (D) pemg/Kibasyuilhe Average Manben ohdrugsneraniidady nmianaatiesueheevgation

reactions may be characterized by conventional means such as mass spectroscogé/, ELISA assay,

and HPLC. THGRaYAtR EHERTBL IO Arnneus Rl BeRftgafelorfes s 8F 3hhuy "fso be

determined. jpaaMmestaces/ISeRd@LeNs pikisaiinmt angl aharaciesizatiomeihomeganeous
Antibody-drug-conjugates where p is a certain_value from Antibody-dru%éqci:{onjugates with other drug

loadings may-b&8CredRe by mBgARsARAAL -Aotsfke- Bhaut hPPé ks ARt dphBl¥&E. In exemplary

embodimentghduis] e A0 1L 8 eakb, abthessunikis sesaribeehiyipoipsieRihbarein. LINKER
UNITS [Ol%?% T%(pically, the antibody-dru CO&;J ate conigé)ounds comprise a linker region between
the auristatirt S3thpouRe’ S Bod mn B ks dhow ft}a\gﬂﬁ% P (M8 I2a®Bhétonal compound

that can be usgtt 40l E[Brhg waitaad En7antined bt tosfarpkan aatibodyrling canjugate
compound. In g/%me embodiments, the linker is ileavable under intracellular conditions, such that

cleavage of fA¥ fid FiddsBethe AR B tRE Hor & &8y i eésen AR 8 ular

environment3.5 mE6IHoor Bxampie, ibseneyaemiodimentss. heninker i cleavaiie/ky é-cleaving
agent that is reserg)rin the intl(rgﬁceﬂh%lar envirgpnmen se.g., within a IysosoTe 3r enclosome or
caveolea). THEHhReHREABE! 15 SUPISEh iR RE A T8 RV EY B S AtFadBINNE peptidase or

protease enzyibedinehidinge buispetiimiteadmlp lysosomnal arandasemnalijeetaasealylypically, the
peptidyl linker is at least two amjno acids long or at least three amino acids long. Cleaving agents can
eude cathSSCHIS B DREE S oD SEF SRR GO B R DEE CNRERe g
derivatives reguking i Thegkigdse sbagtive dsugdnside. 2aigek cedls ar/eng(. Dipaivgchik and Walker,
1999, Pharm. Therapeutics 83:67-123). Mast typical are peptidyl linkers that are cleavable by enzymes
that aro prodRUTH A0 P GHIE (b R b 13 BRI AV Ut R AE MR by the
thiol-dependentipyoteasanatitepsSiads 28 kioh dsdig My expressesiimearcarousstigsueilicen be used
(e.g., a Phe-Leu or a Gly-Phe-Leu(i Iin%ar). ther such Jinkers ar fdes ibeq, e.g,, in U.S. Patent No.
6214 305 TS B NS HE SV THRADIERVAIT By AP BAEIGH protoase 1 a
Val-Cit linkehy/lagPiterhty& Tinkek ¢sebow. 0.8 th@kpaibnt 60X - JAT, wichideagrikgsathrisynthesis of
doxorubicin with the val-cit linker). One adv. e of using intracellular proteglytic release of the
therapeutic ;flglfeﬁ{ S %ﬁ?ﬂ% %‘%égn%%sgtyaplgléﬁy?&e%%ggé(%ﬁiﬁ%ﬂo## é)t%#glﬁt(ﬁt emsggfém()fstabilities of
the conjugatés aubjtypicalhdhigbight of0d:6/8] Insotiner Enolfeditn2Rida thydleavable linker is pH-sensitive,
i.e., sensitive to hy s, at certain pH valyes. Typically, the pH-senstive linker hydrolyzable under
e conditions. AP E A B BT AR Ay ST A TBHD (e a
hydrazone, seifhioacdaziaivg;thiesemnicashazdaeinciF@oomniit atutesartiolestenrasatahlieial, or the
like) can he used. (See,.e.q., U.S. Patent Nos. 5,122 368; 5,824,805:. 5,622 .929: Dubpwchik and
Walker, 1908 B AT e R D S S R W R SRS raoe)
Such linkersdase fedativiEiyo Stalole Adndier tneutnah pllyctm diticns)estichh amthdsadntthenblbodgbut are
unstable at b?ilrg]i&vg EH 5.5 0r 5.0, the agtproxmate gl;dgrfith&é}/s ome. In %%[%lr?[ mbﬁ)gléments, the

hydrolyzableO erlllgtéo |b%%?qm%r fsﬁ%lﬁpé)slf,ne.g., A thioe e?gt%‘il(t:egd e ﬁgrapéutic agent via

an acylhydrdpongaogrid, (séenglg, 1) SmPhiert Nmegh 622 Aayke, 0. [Ghe&ld oy atgdregmbodiments,

the linker is ¢l ava%leu rreﬁifuci conditions (e.g., a disulfide linker), A variety of disulfide linkers
oieting S fobatlzaadviatir i bty b ladve S
(N-succinimigiyhSacbiydimoace thtely taRIDFAENeS ube minhdyg §-3-(2 -pyridyldithioypapidnate), SPDB

(Nsuccinimidyl-3-(2-pyridyldithio)butyrate) and SMPT
(N sucemmiitert QYCRN IR A0 S cramte about 0.6 metks (pabaut Sy o (sce
e.g., Thorpemegklz, 4881, 0GanghzResbdit: 39324469 3bpavwrmaikzak diait 33 inpfiignebarjugates:

Antibody Copjdgates in. Radioi ery and Ther anc r(ﬁ. . eled. ford U. Press,
1987, See ales D A Gl 5 B T s st R R U e e
a malonate linker (Johnson et al., 1995, Anticancer Res. 15:1387-93), a maleimidobenzoyl linker (Lau

et al., 1995, Bioorg-Med-Chem. 3(10):1299-1304),310r a 3' -N-amide analog (Lau et at, 1995,
Bioorg-Med-Chem. 3(10):1305-12).



[0170] In yet other embodiments, the linker unit is not cleavable and the drug is released by antibody
degradation. (See U.S. Publication No. 20050238649 incorporated by reference herein in its entirety
and for all pYP38&%948967[0171] Typically, the linker is not substantially senBiV/EIPRO R hcellular

environment. As used herein, "not substantially sensitive to the extracellular environment,” in the

context of a {ipkgEatRRANSYIAL 19 JBRKELRBHRROHE 2004 bRiCANYI NG IS et hamaeutabaYe, more
typically no more than about 10%, and even moreé}lxﬁ/pically no more than about 5%, no more than

about 3%, of id#86re ahedbdme/be G fnkere/ke &%b%%g%ﬁtiﬁg?ﬁ-érh&lé@?ﬁugate compound,
are cleaved yagp theiboshoGr Y% GARINEABSPMARBE DIasRItS shalniexipeellulgr environment

(e.g., in plasma). Whether a linker is not substantiall%sensitive to the extracellular environment can be
determined, SRR, ol idliBatiiy With P bratantitl iy Yonfgate ébithduhd for a
predetermingeh fimeapeHIoTA@ad/k 2, 4bodit 26 AeAd hantis) ANGRE Quantitading:Ike apyaunt of free drug

present in the plasma. 0172] In other, ngn-mutually exclusive embadiments, the linker promotes

cellular interAdiPsibw. ARCBL AimneAsB ottt s, Tk prom dnedge RORH A iB& kR when

conjugated t@ thadherapeutic ageskd.andnthe miliey, abthe Hnkeitherapautc pgentanoiety of the
antibody-drugef(;onlj'# ate compound as described herein). In yet other embodiments, the linker

promotes cefititdt igatiativhidMmedisu §hiRe b bR e ghidatihiesrifoddaiithe anti-cD30

antibody. o i@kKSlBavakiety: pilinkers hatedd dembsedidtotagdsesaniagsupgsiions and methods
are described in, for example, W().2004-010957, U.S. Publication No. 20060074008, U.S. Publication

No. 200502 58BHEHEP IS UBY BiitheidiF RBY ?6@6%)5%&*7%@% WS RPIREL SIYed by reference
herein in its griisetycanehigk atbmIpnesas) dOhé4lhlsompoambedimenisethgitaker unit has the
formula: -Aa-Ww-Yr wherein:-A- is a Stretcher unit, ais Q or 1, each -W- is independently an Amino
Acid unit, w BERA ey AR OB D2V 1o i B S A Uk sty is 0.1 or 2
[0175] In somg/embotliimerisoal is hokd, Wigkerd 1 andykis, drhortd.1n same esigadiments, if wis 1
to 12, thenyis 1 or 2. In some embqdiments, w is 2 to 12 and y is 1 or 2. In some embodiments, a is O
or 1, wis 0 OPRISEhd YOOI Rnbte AT B ARYELSHorm RSB tBmERS about &, 1 1o

about 8, 1 tajab@slage Wil 8babbd @, (1 3enaaytabolt 10 @hout 4, abdatabpui Bk Orabsaid). gn some
embodiments, p ranges from 2 to about 8, 2 to about 7, 2 to abqut 6, 2 to. about 5, 2.to about 4 or 2 to
1 hor oAt D e e e B AR B AT ST RE TOHER
UNIT  [0178hilbk Staetaheranip(d, hbvben pregint, dbaapable gk dinkboganiantinadytnit to an
Amino Acid upit (-W-), if present, to.a Spacer, unit (-Y-), if present; or_to a Drug unit (-D). Useful
femctions bt TR D RS e o b e B rormion
manipulation includ@100} & e obdirsiteidytap pultny dryh@mnski]dayicr axyhrthieaantimeriti bydyoxyl group of

bohydrate, and.carboxyl. Suitable functional ulfhydryl and aming. Sulfhydryl
can be genelSHe 5y Ve EHBPBPNG MEA OIS CHIA IS R BBREE ST S Py,

Alternativelydsitthlytyhgeatipefart be gengrkide bhyeraadiioprataniavemnmgroup of a lysine moiety of
an anti-CD30 antib?g%ﬁitgc?ﬁlinistration of the antibody-drug conjugate compound and
gemcitabine can be on the same or different days provided that administration
provides the desired thereapeutic effect. The present invention encompasses, for
example, embodiments wherein gemcitabine is administered weekly for three
consecutive weeks in a four week treatment cycle, e.g., on days 1, 8 and 15 of a 28
day cycle. The present invention encompasses, for example, embodiments wherein
gemcitabine is administered two times in a four week treatment cycle, e.g., on days 1
and 15 of a 28 day cycle. The present invention encompasses, for example,
embodiments wherein gemcitabine is administered two times in a three week
treatment cycle, e.g., on days 1 and 8 or day 1 and 15 of a 21 day cycle. In some
embodiments of the present invention, administration of the antibody-drug conjugate

compound and gemcitabine will be on the same days, e.g., on days 1, 8, and 15 of a

four week cycle or on days 1 and 15 of a four week cycle. In some embodiments of
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iminothiolane (Traut's reagent) or other sulfhydryl generating reagents. In certain embodiments, the
anti-CD30 antibody is a recombinant antibody and is engineered to carry one or more lysines. In
certain otheVE&MBMIAHts, the recombinant anti-CD30 antibody is engineef€d 1S Hdetional
sulfhydryl groups, e.g., additional cysteines [0177] In some embodiments, the Stretcher unit forms

a bond with & suitNeatam &itbe, anihedi 4k Jﬂlﬁ&ﬁ%dﬂ@ﬂk@@@&%@%@nﬁ@ﬂmmfhwry' group
bt

of an antibody. Representative Stretcher units of this embodiment are degicte within the square
brackets of PSRN HlAsPiathprzmaRnd oRgfiliorent fays ohg Jhgrang above, and R17 is

selected fromuifideted O AllBdRRAnniGdréléhalkenydene atGdR allypyienemikarngyclo-, -0-((1-C8
alkylene)-, 0-((1-C8 alkenylene)-, C8 alkynylene)-, -arylene-,alkylene-arylene-, -C74210

alkenylene- teredop 18 Yalkin R AE L e 12r0ldhe i i AKtend! S9¥lene-C9-Cio
alkenylene-, engylgRR1e2 iGduallooiylenge, cénlaGdP alkpensdeatbesiobimGoIEs
alkenylene(carbocyclo)-, -C2-C10 alkynylene-(carbocyclo)-, -(carbacyclo)-Ci-C10 alkylene-, -
(carbocyclo)XeBiaiesdenR [BR sam %%%%I@U@%}B%W%W&@W&@%@@%QW% alkylene-(
heterocyclo)caHisaBylaner dastarRexee)-of@r-Gibadkyavlenenfheaterocy sl nrthesaroayele):-Ci-Cio
alkylene-, -(hetero,c%/e(go -C2-Cio alkenylene-, -(heterocyclo)-C1- Cio aIk%/nerne-, -(CH,CH20),-, or

-(CH2C11,07demstesetiless BATmdgRE SR AT AHIAB iAhs ABDRGY -diR&nyI, alkynyl,
alkylene, alkemylenes, akynykiena e ybicarmocylentashacyslof hrterdtyde dand njengcradicals,

whether alone or as_part of another group, are optionally substituted. Alkyleng, alkenylene, alkynylene
radicals, whetHEMAIbYfeS R RacHL S BFANGTHET SROUBPRSTHRYGBH SR SUSHIRBEWRAS B example,

one or moretgegypsduceprnienty selaeted from Al; carbocyclo radicals, whether alone or as part of
another group, can tionally substituted with, for examplﬁjf one or.more groups independently

selected from A2; a8A8Ae LRI Sore s 4RIBG Y O MntIRUPISHONE, 247 BS optionally

substituted withefaryexamalal phe©imalg aupsintegandenty Balectacthftber AscRatriocyclo
radicals, whether alone or as part of another.grqup, can be optignally substituted with, for example,
ety h iR AL, Bt

one or more GPSESETHAEY SHUEHTY SoHB&aA Erdhs KK LR herein. Itis to
be understopeoiris alltiesaxenmplape ekodirnentaibaineven whiespretdenatadexpressly, from 1 to
(Ch2- CONHIR B8] SX0MR S L PBLkh SRR Ue R D A A b e wherein
R17 is [GHerOl AN atheiiustialiveStikicheFmbibdsnibatsaffites prekedoanvdieiginRidds
«(Cli2CI-120 ’_ocs:g| vzvil;e%]lg éci,?ngi.tabine is administered in a dose range of about 100 mg/m? to

about 2000 mg/m?, about 500 mg/m? to about 1500 mg/m?, about 500 mg/m* to about

1250 mg/m?, or about 750 mg/m” to about 1250 mg/m” at each administration. In

particularly preferred embodiments, gemcitabine is administered in a dose range of

about 750 mg/m” to about 1250 mg/m* at each administration, or about 1000 mg/m? to

about 1250 mg/m” at each administration. For example, in some embodiments,

gemcitabine will be administered in a dose range of 750 mg/m” to about 1250 mg/m*

or about 1000 mg/m? to about 1250 mg/m? on days 1, 8, and 15 of a 28 day treatment

cycle. In some embodiments, gemcitabine will be administered in a dose range of 750

mg/m” to about 1250 mg/m* or about 1000 mg/m” to about 1250 mg/m” on days 1

and 15 or days of a 28 day treatment cycle. In some embodiments, gemcitabine will

be administered in a dose range of 750 mg/m? to about 1250 mg/m? or about 1000

mg/m” to about 1250 mg/m* on days 1 and 8 or days 1 and 15 of a 21 day treatment

cycle. The present invention contemplates administration of gemcitabine for one or

more treatment cycles, for example, 1, 2, 3, 4, 5, 6, or more treatment cycles.

Embodiments of the present invention include those wherein gemcitabine is

administerd by IV infusion over 30 minutes. In certain embodiments about 1000
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[0180] An illustrative Stretcher unit is that of Formula lila wherein R17 is -arylene- or

arylene-C1-C10 alkylene-. In some embodiments, the aryl group is an unsubstituted phenyl group.
[0181] Still MO MENGAtive Stretcher unit is that of Formula lllh wherein REV/IS20084792240 AANHA

0

bond betwegpoasUKWiatRMRPHINE/antinasly Mrit anehasiwdwnaleys pfghenstrstehesunig A
representative Stretcher unit of this embodiment is depicted within the square brackets of Formula 1V,

wherein R179Y-tragfment cygley Hagil) brdaderiond B aiveot (e doge rArss) IpAISRISANE iR

[0182] In certain embodiments, the Stretcher unit is linked to the antibody unit via a disulfide

[0183] It

should be natgd thattHovgheuhibisRRpiaatinudhd iR iRty iy tbethoumd saelauntatarsdto a sulfur

atom of the antibody unit, unless_otherwise indicated by context. [0184] l@i}‘iet other embodiments,

the StretchePEsHtdMdBaEhvEid i aARtbAd e SAPRR Gt BRITIAR O

ary amino group

of an antibodunExamales pidhass trattive sitrsdpeliresfu are nghlimiied to, activated esters such
as succinimide esters, 4- nitrophenyl esters, pentafluorophenyl esters, tetrafluorophenyl esters,

anhydiides, acid chiBHRsI iR Pt b PISGEythate B KdhnBES A tBY BiGresentative
Stretcher uniigmiikisagomadinantsigidepisted withinibe serredmekats abkaunulas Va and Vb,

wherein -R17 L-, -W-, -Y-, -D, w.and y are as defined above; [LC(O)NH R17 C(O)W, -Y,- D

administering the antibody drug conjugate compound in a total range of about 0.5
mg/kg to about 5 mg/kg, about 0.6 mg/kg to about 5 mg/kg, about 0.6 mg/kg to about
2.7 mg/kg, about 0.8 mg/kg to about 2.7 mg/kg, about 1 mg/kg to about 5 mg/kg,
about 1 mg/kg to about 4 mg/kg, about 1 mg/kg to about 3.5 mg/kg, about 1.5 mg/kg
to about 3. 5 mg/kg. or even about 1.8 mg/kg to about 2.5 mg/kg over a 21 or 28 day
treatment cycle, irrespective of the dosing schedule, in combination with
administering gemcitabine at standard dosing schedules known in the art, e.g., about
800 mg/m” to about 1500 mg/m* at each gemcitabine administration during the
treatment cycle, preferably about 1000 mg/m” to about 1250 mg/m” at each
gemcitabine administration during the treatment cycle (e.g, 1-3 times during the 21 or
28 day treatment cycle).

[0104] In some particularly preferred examples of the present invention,
administration of a synergistic amount of the therapeutic agents encompasses
administering the antibody drug conjugate compound once during the treatment cycle
(e.g., a2l or 28 day treatment cycle) in a range of about 0.5 to about 2.7 mg/kg,
about 0.6 mg/kg to about 2.7 mg/kg, about 0.6 mg/kg to about 2 mg/kg, about 0.6
mg/kg to about 1 mg/kg, about 0.8 mg/kg to about 2.7 mg/kg, about 0.8 mg/kg to
about 2.0 mg/kg, about 1 mg/kg to about 2.7 mg/kg, about 1.5 mg/kg to about 2.7
mg/kg, or even more preferably about 1.0 mg/kg to about 2 mg/kg or about 1.5 mg/kg
to about 2 mg/kg of the subject’s body weight in combination with administering
gemcitabine at standard dosing schedules known in the art, e.g., about 800 mg/m? to
about 1500 mg/m? at each gemcitabine administration during the treatment cycle,
preferably about 1000 mg/m* to about 1250 mg/m* at each gemcitabine
administration during the treatment cycle (e.g, 1-3 times during the treatment cycle).
For example, in one embodiment, administration of a synergistic amount of the
therapeutic agents includes administering the antibody drug conjugate compound

once during a 3 week treatment cycle (e.g., on day 1 of a 21 day treatment cycle) in a
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[II' C NH-R17-0(0) Ww YY -D [0185] In some embodiments, the Stretcher contains a reactive site
that is reactive to a modified carbohydrate's (-CHO) group that can be present on an antibody. For
example, a ¥RF8AY/#E2E7can be mildly oxidized using a reagent such as sfilWPERHIREANd the
resulting (-("Hi) unit of the oxidized carbohydrate can be condensed with a Stretcher that contains a

functionality gch 868 didrazigex anoMime 227afi ya%ﬁegmc?mgam%@mqun@e

ne. a
thiosemicarbazone, a hydrazine carboxylate, and an arylhg(drazi e such as those described by Kaneko

et al., 1991, HiSEohRiETiehod: 2430e kR dBR dmdNoE s tretbnil it Ykenid ekt diment are

depicted withia Ae:5auaEe PIACKRISOhEQURIUIAS Wikly i th\mpiRgren WA 7-, L-, -W-, -Y-, -D, w
and y are as defined . N 0-R17-C(0)4 Ww-Yy-D THE AMINO ACID UNIT £0186] 't he Amino Acid
unit (-W-), wiHERIBHISERE HHRSHARIRS tckes irﬁle%&%dgb%é@m it ik P& RIS Bresent, links

the Stretchegynit {9 shenBsug MEIRY0D the/PPasabuiit snahaenh’ andiinks e antipdy unit to the
Drug unit if the Styetcher unit and Spacer unit are absent. [0187] When present, Ww- is a

monopeptid & i M okpidBe{Btrapeptide, pentapeptide, hexapeptide, heptapeptide, octapeptide,
nonapeptide, decapepisicinesanentide oy sledacapentidplend Haghet unitHdapendently has the

B e i ation (2 Sy SOt o e (e AP ot T osses” 12
administering the antibody drug conjugate compound three times during the treatment
cycle (e.g., a 21 or 28 day treatment cycle) in a range of about 0.4 mg/kg to about 2
mg/kg, about 0.4 mg/kg to about 1.8 mg/kg, about 0.4 mg/kg to about 1 mg/kg, about
0.4 mg/kg to about 1.5 mg/kg at each administration in combination with
administering gemcitabine at standard dosing schedules known in the art, e.g., about
800 mg/m” to about 1500 mg/m* at each gemcitabine administration during the
treatment cycle, preferably about 1000 mg/m” to about 1250 mg/m” at each
gemcitabine administration during the treatment cycle (e.g, 1-3 times during the
treatment cycle). For example, in one embodiment, administration of a synergistic
amount of the therapeutic agents includes administering the antibody drug conjugate
compound on days 1, 8 and 15 of a 28 day cycle in a range of about 0.4 mg/kg to
about 2 mg/kg, about 0.4 mg/kg to about 1.8 mg/kg, about 0.4 mg/kg to about 1
mg/kg of the subject’s body weight, about 0.4 mg/kg to about 1.5 mg/kg of the
subject’s body weight at each administration in combination with administering
gemcitabine on days 1, 8 and 15 of a 28 day cycle in a range of about 800 mg/m” to
about 1250 mg/m?, preferably about 1000 mg/m? to about 1250 mg/m? at each
administration.

[0106] In some particularly preferred examples of the present invention,
administration of a synergistic amount of the therapeutic agents encompasses
administering the antibody drug conjugate compound two times during the treatment
cycle (e.g., a 21 or 28 day treatment cycle) in a range of about 0.4 mg/kg to about 2.0
mg/kg, about 0.4 mg/kg to about 1.8 mg/kg, about 0.4 mg/kg to about 1 mg/kg, about
0.4 mg/kg to about 1.5 mg/kg at each administration in combination with
administering gemcitabine at standard dosing schedules known in the art, e.g., about
800 mg/m” to about 1500 mg/m* at each gemcitabine administration during the

treatment cycle, preferably about 1000 mg/m” to about 1250 mg/m” at each
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wherein Ri9 is hydrogen, methyl, isopropyl, isobutyl, sec-butyl, benzyl, phydroxybenzyl, -CH20H,
-CH(OH)CH. -CH2CH2SCH3, -CH2CONH2, -CH2COOH, CH2CH2CONH2, -CH2CH2COOH,
-(CH2)3NH®QRMII6T(CH2)3NH2, (CH2)3ANHCOCHS3, -(CH2)3NHCHCOE CIAF2943H2224NH)NH2,
-(CH2)4NH2, (ClI2)4NIICOCII3, -(ClI2)4NIICHO, -(ClI2)3NIICONII2, -(ClI12)4NIICONIIZ2,
CH2CH2CHRH0fedd 2l HdmenRyrdwimetivl (R meidvnetivto d-pyridyimeihyinipheayl, cyclohexyl,

[0188] In some embodiments, the Amino Acid unit can be enzymatically cleaved by one or more
enzymes, inaﬁﬁm@%%@erpﬁrﬁﬁﬁ@@%%ﬁﬂﬂﬁm{bﬁ,Si’BqHSéﬁtéﬁé‘l?P‘@ﬁrﬂlbt%it (-D), which in one

embodimenti REJIANAIGEIR MYAIURONIFRIFRRSiHY MO Vislehadyua §RdnjugatdRbEH Jinaestain
embodiments, the Amino Acid unit can compiise natural amino acids. In other embodiments, the

Amino Acid GRS cafPEomBidet R danattiaibpdiea SR M Sratred ain thil 2/asdsredoied by

formulas (VIDAIX)/kg to about 1.8 mg/kg, about 0.4 mg/kg to about 1 mg/kg of the subject’s body
weight, about 0.4 mg/kg to about 1.5 mg/kg of the subject’s body weight at each
administration in combination with administering gemcitabine on days 1, 8 and 15 of
a 28 day cycle in a range of about 800 mg/m” to about 1250 mg/m?, preferably about
1000 mg/m* to about 1250 mg/m* at each administration.

[0107] In embodiments of the present invention wherein treatment comprises
administration of the antibody-drug conjugate compound and the chemotherapeutic
regimen comprising bleomycin, vinblastine and dacarbazine or doxorubicin,
bleomycin, vinblastine and dacarbazine (ABVD), administration of the antibody-drug
conjugate compound can be on the same or different days as administration of the
chemotherapeutic regimen provided that administration provides the desired
therapeutic effect. The present invention encompasses, for example, embodiments
wherein the chemotherapeutic regimen is administered on days 1 and 15 of a four
week cycle. In certain embodiments, both the chemotherapeutic regimen and the
antibody-drug conjugate compound are administered on days 1 and 15 of a four week
cycle. In other embodiments, the chemotherapeutic regimen will be administered on
days 1 and 15 of a four week cycle and the antibody-drug conjugate compound will
be administered on days 1, 8 and 15 of a four week cycle or on day 1 of a three or four
week cycle. Other administration schedules are encompassed by the present methods.
Methods of administering the drugs bleomycin, vinblastine and dacarbazine or
doxorubicin, bleomycin, vinblastine and dacarbazine in a chemotherapeutic regimen
for the treatment of Hodgkin lymphoma are known. Typically, administration is on
days 1 and 15 of a 28 day cycle and doxorubicin is administered at a dosage of 25
mg/m”, bleomycin is administered at a dosage of 10 U/ m?, vinblastine is administered
at a dosage of 6 mg/ m?, and dacarbazine is administered at a dosage of 375 mg/ m*.
Embodiments of the present invention include those wherein the drugs are
administered at the levels currently indicated in the art for the treatment of HL.
Embodiments of the present invention include those wherein the drugs are
administered at lower or higher levels than currently indicated in the art for the

treatment of HL. provided that administration provides the desired therepauetic effect.
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wherein R20 and R21 are as follows: R21 (CH2)4N142; (CH2)4N142; (CH2)4N142;
(CH2)3ANHCONH2; (CH2)3SNHCONH2; (CH2)3ANHCONH2; (CII2)3NIICONII2; (CII2)3NIICONIIZ;
benzylmethYYhERAMEND)SNIIC(=NINII2; PCT/US2008/079224

In certain instances, dosage levels can be reduced when combined with additional
therapeutic agents. Embodiments of the present invention include, for example, those
wherein the ABVD regimen is administered at about the MTD, maximum tolerated
dose. In certain embodiments, doxorubicin is administered in a range of 0-35 mg/m?,
10-30 mg/m* or 10-25 mg/m* at each administration, e.g., on days 1 and 15 of a 28
day treatment cycle; bleomycin is administered in a range of 2 to 15 U/m?, 5 to 15
U/m?, or 5 to 10 U/m* at each administration, e.g., on days 1 and 15 of a 28 day
treatment cycle, vinblasine is administered in range of 1-8 mg/m?, 2-6 mg/m* or 3-6
mg/m” at each administration, e.g., on days 1 and 15 of a 28 day treatment cycle, and
dacarbazine is administered in a range of 100-450 mg/mz, 150-375 mg/mz, 200-375
mg/m” or 300-375 mg/m” at each administration, e.g., on days 1 and 15 of a 28 day
treatment cycle provided that administration provides the desired therapeutic effect.
The present invention contemplates administration of the ABVD regimen for one or
more treatment cycles, for example, 1, 2, 3, 4, 5, 6, or more treatment cycles. It will
be understood that any of the dose ranges indicated herein for treatment with
doxorubicin, bleomycin, vinblastine and dacarbazine can be combined with any of the
dose ranges indicated herein for treatment with the antibody-drug conjugate
compound provided that administration provides the desired therapeutic effect.

[0108] In some particularly preferred examples of the present invention,
administration of a synergistic amount of the therapeutic agents encompasses
administering the antibody drug conjugate compound in a total range of about 0.5
mg/kg to about 5 mg/kg, about 0.6 mg/kg to about 5 mg/kg, about 0.6 mg/kg to about
2.7 mg/kg, about 0.8 mg/kg to about 2.7 mg/kg, about 1 mg/kg to about 5 mg/kg,
about 1 mg/kg to about 4 mg/kg, about 1 mg/kg to about 3.5 mg/kg, about 1.5 mg/kg
to about 3. 5 mg/kg. or even about 1.8 mg/kg to about 2.5 mg/kg over a 21 or 28 day
treatment cycle, irrespective of the dosing schedule, in combination with
administering ABVD at standard dosing schedules known in the art.

[0109] In some particularly preferred examples of the present invention,
administration of a synergistic amount of the therapeutic agents encompasses
administering the antibody drug conjugate compound once during the treatment cycle
(e.g., a2l or 28 day treatment cycle) in a range of about 0.5 to about 2.7 mg/kg,
about 0.6 mg/kg to about 2.7 mg/kg, about 0.6 mg/kg to about 2 mg/kg, about 0.6
mg/kg to about 1 mg/kg, about 0.8 mg/kg to about 2.7 mg/kg, about 0.8 mg/kg to
about 2.0 mg/kg, about 1 mg/kg to about 2.7 mg/kg, about 1.5 mg/kg to about 2.7
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(Vi) wherein R20, R21-22 and K are as follows: R20R21 benzylbenzyl isopropylbenzyl benzyl WO

20091048967PCT/US2008/079224 0IR23 R22 0O(IX)
WO 2009/048967 PCT/US2008/079224

mg/kg, or even more preferably about 1.0 mg/kg to about 2 mg/kg or about 1.5 mg/kg
to about 2 mg/kg of the subject’s body weight, in combination with administering
ABVD at standard dosing schedules known in the art.

[0110] In some particularly preferred examples of the present invention,
administration of a synergistic amount of the therapeutic agents encompasses
administering the antibody drug conjugate compound three times during the treatment
cycle (e.g., a 21 or 28 day treatment cycle) in a range of about 0.4 mg/kg to about 2
mg/kg, about 0.4 mg/kg to about 1.8 mg/kg, about 0.4 mg/kg to about 1 mg/kg, about
0.4 mg/kg to about 1.5 mg/kg at each administration in combination with
administering ABVD at standard dosing schedules known in the art.

[0111] In some particularly preferred examples of the present invention,
administration of a synergistic amount of the therapeutic agents encompasses
administering the antibody drug conjugate compound two times during the treatment
cycle (e.g., a 21 or 28 day treatment cycle) in a range of about 0.4 mg/kg to about 2.0
mg/kg, about 0.4 mg/kg to about 1.8 mg/kg, about 0.4 mg/kg to about 1 mg/kg, about
0.4 mg/kg to about 1.5 mg/kg at each administration, in combination with

administering ABVD at standard dosing schedules known in the art.

I Pharmaceutical Compositions

[0112] Various delivery systems are known and can be used to administer the
antibody-drug conjugate compounds and the chemotherapeutic agents. Methods of
introduction include, but are not limited to, intradermal, intramuscular,
intraperitoneal, intravenous, and subcutaneous routes. Administration can be, for
example by infusion or bolus injection. In certain preferred embodiments,
administration of both the chemotherapeutic agent and the antibody-drug conjugate
compound is by infusion.

[0113] The antibody-drug conjugate compound and chemotherapeutic agents
can be administered as pharmaceutical compositions comprising one or more
pharmaceutically compatible ingredients. For example, the pharmaceutical
composition typically includes one or more pharmaceutical carriers (e.g., sterile
liquids, such as water and oils, including those of petroleum, animal, vegetable or
synthetic origin, such as peanut oil, soybean oil, mineral oil, sesame oil and the like).

Water is a more typical carrier when the pharmaceutical composition is administered
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wherein R213, R21, R22 and R23 are as follows: R20R21R22R23 lIbenzylisobutylll; and
methylisobutylmethylisobuty!. [0190] Exemplary Amino Acid units include, but are not limited to,
units of formUR209PAAREPE: R2 is benzyl and R2l is -(CH2)4NH2; R2 is isopfpER0RYP2LS - (C|
IM4NI | ; or R2 is isopropyl and R21 is -(CII12)3NIICONII2. Another exemplary Amino Acid unit is a unit

of formula ViHuwbhersiriR2 sa1arnaikiR4d dadeqnmduanekiésd 2/d bl a3 utiondddilistseful -Ww-

units can be designed and optimized in their selectivity for eéﬁ/matlc_cleavage by a particular enzyme,
for example %5 fRLYSL S distEd roteisseiicyelefmduirriRie soliongnid Wiakkt whose cleavage is

catalyzed by gathepsiniehl exalichd 4t RRiasminm ateaste[@Agbdnionsarmbedimantisa dipeptide,
tripeptide, tetrapeptide or 21, 20, R R 22 pentapeptide. When R19, Rtc23 is other than hydrogen, the
carbon atonF?B'RBEIRS PP EERAWEHIER R GRYLSikHERAGSa TR bulsTeg a85R1s-carbon atom to

which R'9, R20afjAds R22iebidPiaakiachadasciidiependerilyripde (R @hidRgoafiguration.
Pharmaceutical Sciences” by E.W. Martin. The formulations correspond to the mode
of administration.

[0114] In typical embodiments, the pharmaceutical composition is formulated
in accordance with routine procedures as a pharmaceutical composition adapted for
intravenous administration to human beings. Typically, compositions for intravenous
administration are solutions in sterile isotonic aqueous buffer. Where necessary, the
pharmaceutical can also include a solubilizing agent and a local anesthetic such as
lignocaine to ease pain at the site of the injection. Generally, the ingredients are
supplied either separately or mixed together in unit dosage form, for example, as a dry
lyophilized powder or water free concentrate in a hermetically sealed container such
as an ampoule or sachette indicating the quantity of active agent. Where the
pharmaceutical is to be administered by infusion, it can be dispensed, for example,
with an infusion bottle containing sterile pharmaceutical grade water or saline. Where
the pharmaceutical is administered by injection, an ampoule of sterile water for
injection or saline can be, for example, provided so that the ingredients can be mixed

prior to administration.

J. Subjects

[0115] The methods of the present invention encompass administering
combination therapy to a subject for the treatment of Hodgkin lymphoma.

[0116] The subjects to be treated with the methods of the present invention are
those that have been diagnosed with Hodgkin lymphoma or are suspected of having
Hodgkin lymphoma. Diagnosis can be by methods known in the art, including, for
example, lymph node biopsy. After Hodgkin lymphoma is diagnosed, if desired, a
subject can be classified according to stage of disease using one of the known
classification schemes. The Cotswolds staging classification scheme is one such
classification scheme. Briefly, stage I can be characterized by involvement of a single

lymph node region or lymphoid structure; stage Il can be characterized by
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[0194] In one aspect of the Amino Acid unit, the Amino Acid unit is valinecitrulline (i.e., vc or val-cit). In
another aspect, the Amino Acid unit is phenylalaninelysine (i.e., fk). In yet another aspect of the Amino
Acid unit, thRaPASF unit is N-methylvaline-citrulline In yet another aspBel/ AT Acid unit is

5- aminovaleric acid, homo phenylalanine lysine, tetraisoquinolinecarboxylate lysine, cyclohexylalanine

lysine, isonepgeHGRECOYAIREoDaRAIRRINE ¥R EMSIDEISAIIRG YadRa-alHiRNFeIaNd isonepecotic
acid. WO 2009/048967PCT/US2008/079224 THE SPACER UNIT  [0195] The Spacer unit (-Y-),
when preserMARES QA iR pRLhit Rt s oRRARASET AT AnniR% A B ERficls hradent.

Alternately, m&g@@&ﬁMQéjﬂJ@ tneiStieteheenit setthadasug weitvipenthe Aminagddid unit is absent.

't he Spacer unit also links the Drug unit to the antibody unit when both the Amino Acid unit and

Stretcher unfieareaheEnterizedonodiass o8 dinnQinalcdrinyelyemerh P s B Eelf-immolative or

selfimmolativgrAnbail sedaiin Bialatiebepaee tHab i dsi angdin MRigh RakyBRat ofihid se@cer unit remains
bound to the Drug moiety@ger cleavage, particularly enz&natic, of an Aming Acid unit from the

antibody drut} EINfIRERE . é}ﬁii?é?%‘f%%&fegéltfﬂﬁﬁ%}ﬁﬂ SPUIHOURIETHANI8, Bk Mot limited to a
(glycine-glycine)paced Wiihanth aelycinenSnasabpripfhatidepisiediR Secheme dntinfra) When a

conjugate containing a glycine-glycine Spacer unit or a glycine Spacer unit undergoes enzymatic
cleavage Vi BHURARIER. o UBI G dt-tacad<ictheen-mBtehay oreblerebivaalitiated protease or a
lymphocyte-gasagistedeptatBaseh thehene@yeinesiiud MRieiynaighangdRRigIBeiRey is cleaved
from L-Aa-Ww-. In one embodiment, an independent hydrolysis reaction takes place within the target
cell, cleavind WO ThEIDPIY TRLIBY B Stchberdtthtrihe sy i&ate s el AMmatic
enzymatic 1 Slgavpgenieaags GliEdilyw@ly ddvayesalysise yelol ysiscl Dsuglaiagsiad&riiin some

embOdimentgr’ IaVn Ql“?les gllg-g}qgggo(l)?tg}\l/g psrgs%%ﬂnl{fgirtltﬁ)ﬁ_():gg ‘E)g I1¥s_ed to treat a subject classified in
any one of the four stages of disease, including a subject with advanced stage disease.

[0117] The methods of the present invention encompass treating a subject who
is newly diagnosed and has not previously been treated for HL.

[0118] The methods of the present invention also can be used to treat subjects
with refractory and/or relapsed Hodgkin lymphoma.

[0119] A subject with refractory Hodgkin lymphoma is a subject who does not
respond to therapy for HL, i.e., the subject continues to experience disease
progresssion despite therapy.

[0120] A subject with relapsed Hodgkin lymphoma is a subject who has
responded to therapy for HL at one point, but has had a reoccurence or further
progression of disease following the response.

[0121] The methods of the present invention also encompass treating a subject
who has previously been treated with a first-line chemotherapy regimen for Hodgkin
lymphoma or a subject who has been treated with both a first-line chemotherapy
regimen and/or a salvage chemotherapy regimen. First line chemotherapeutic
regimens for Hodgkin lymphoma include, for example, the ABVD regimen
(Bonadonna and Santoro, Cancer Treat Rev 1982;9:21-35), the BEACOPP regimen
(Diehl et al., N Engl J Med 2003;348:2386-2395), the escalated BEACOPP regimen
(Diehl et al., N Engl J Med 2003;348:2386-2395), the MOPP regimen (Devita et al.,
Ann Inter Med 1970:73:881-895), and the Stanford V regimen (Horning et al., J Clin
Oncol 2000;18:972-980). Salvage chemotherapy regimens include, for example, the
ESHAP regimen (Aparicio et al., Ann Ocol 1999;10:593-595), the modified Stanford
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In some embodiments, a non self-immolative Spacer unit (-Y-) is -Gly-Gly-. [0198] In one embodiment,
a Drug-Linker conjugate is provided in which the Spacer unit is absent (y=0), or a pharmaceutically
acceptable 34t HOLB#AE thereof. [0199] Alternatively, a conjugate coREIHMA8EN2Mmolative
Spacer unit can release -D. As used herein, the term "sell-immolative Spacer"” refers to a bifunctional

chemical moiefydhadis A&anable af aavalentyilinking teaethertyvaseasedohapncRmeisties into a
stable tripartite molecule. It will spontaneously se;&%rate from the second chemical moiety if its bond to

the first moicty i@ ¥EVEd. 200313300 Liirhe bsmbbaintsare roginen G:awiHaehul Glédhol (PAR) unit

(see SchememoaMmdo3) whmgephepylangiprtiai ke stbatitetednnitionicd ywherginiQuis - - CI-C:8 alkyl,
-Ci-C8 alkenyl,alkynyl, -0-(C1-C8 alkyg, -0-(C1-C8 alkenyl), -0- (C1-C8 a%;@, -halogen,- nitro or
-cyano; and Mbﬁ{béaﬁﬁr%m@f(« Abladhet al.. fguih Hiar auieb Ib8HiAntd Iv& a PAR group

that is linkedvaNWW giMignt{IE.AMiRe NitrRgeOatoM 9d the RARGrouR: and connestgdcivaetly to -D via
a carbonate, carbamate or ether groa&. Without being bound by any particular theory or mechanism,

Scheme 2 d&pitts!& PolemRNMRERAREAT ofBrud retia S oA BB blis iPBiEhas: dtfthed directly to
-D via a carhgreste eicasbrsrets gro)pRIAESeHReeh N Dok Ritdlet 4008ehinacHlnem. 67:1866-1872.

Scheme 2 2004;31(suppl):54-59), the ITVP regimen (Oyan et al., Biol Blood Marrow Transplant
2005;11:688-697), the IVE regimen (Proctor et al., Eur ] Haematol
2001;64(suppl):28-32), the VIP regimen (Ribrag et al., Bome Marrow Transplant
1998;21:969-974), the ASHAP regimen (Rodriguez et al., Blood 1999;93:3632-3636),
the Dexa-BEAM regimen (Schmitz et al., Lancet 2002;359:2065-2071), the CEP
regimen (Szanto et al., Oncology 1991;48:456-458), the CN30P regimen (Walewski
et al., Med Oncol. 2000;17:195-202), and the MVC regimen (Wiernik et al., Cancer J
Sci Am 1998;4:254-260).

[0122] The methods of the present invention also encompass treating a subject

who has previously undergone a stem cell transplant.

K. Anti-CD30 Antibodies

[0123] Anti-CD30 antibodies suitable for use in accordance with the present
compositions and methods include any antibody that specifically binds to the CD30
antigen. Anti-CD30 antibodies are preferably monoclonal and can include, for
example, chimeric (e.g., having a human constant region and mouse variable region),
humanized, or human antibodies; single chain antibodies; or the like. The
immunoglobulin molecules can be of any type (e.g., IgG, IgE, IgM, IgD, IgA and
IgY), class (e.g., 1gG1, IgG2, 1gG3, 1gG4, IgA1 and IgA2) or subclass of
immunoglobulin molecule.

[0124] In certain embodiments, the antibody is an antigen-binding antibody
fragment such as, for example, a Fab, a F(ab’), a F(ab’),, a Fd chain, a single-chain Fv
(sclv), a single-chain antibody, a disulfide-linked Fv (sdFv), a fragment comprising
either a Vi, or Vg domain, or fragments produced by a Fab expression library, or a

CD30 -binding fragment of any of the above antibodies. Antigen-binding antibody
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Qm 11,6-elimination Drug [0202] In Scheme 2, Q is -C1-C8 alkyl, -C1-C8 alkenyl, -C1-C8 alkynyl,
-0(C1-C3 alkyl), -0-(C1-C8 alkenyl), -0-(C1-C8 alkynyl), -halogen, -nitro or -cyano; m is an integer
ranging fronV@-29{4834¢anges from 1 to about 20. [0203] Without bein& GB&RABY/BAZHarticular
theory or mechanism, Scheme 3 depicts a possible mechanism of Drug release of a PAB group which

is attached dirgatiiQ fcviaial hgs ehaminilnkRacReEHNR inclugesibeaxygen or nitrogen
group that is ?art of the Drug unit. Scheme 3 enzymatic cleavage 11,6-elimination NH [0204] In
Scheme 3, GO B sAunBnaton &y e L a8 BRKJAYI Lo ElleBingk N LD JREIES alkenyl),

-0-(C1-C8 alkynyli; H20H8 ki 10 @Y OA RolSaandetegaaniansingdeay Qrfic g éanges from 1 to
about 20. [0205] Other examples of sell-immolative spacers include, but are not limited to,

aromatic corfipiBhHds MR ard iahe sorrny Cithith Re e PAB Grbu s Sl 5 and CL
aminoimidazgirhamethgprhderiativasiday ettlumh93oBiaord Mathusham rhetld i3 7) and ortho or

para-aminObs%gg[))/,larg‘te)ﬁ?il,s g(%[:[),agueiga? %{]g,bgagl%?igi,tﬂgrtsg,ngrecr i(():ken. As used herein, “human”
antibodies include antibodies having the amino acid sequence of a human
immunoglobulin and include antibodies isolated from human immunoglobulin
libraries, from human B cells, or from animals transgenic for one or more human
immunoglobulin (see, for example in U.S. Patent Nos. 5,939,598 and 6,111,166).

[0125] The antibodies may be monospecific, bispecific, trispecific, or of
greater multispecificity (See, e.g., PCT publications WO 93/17715; WO 92/08802;
WO 91/00360; and WO 92/05793; Tutt et al., 1991, J Immunol 147:60-69; U.S.
Patent Nos. 4,474,893; 4,714,681, 4,925,648; 5,573,920; and 5,601,819; Kostelny et
al., 1992, J Immunol 148:1547-1553.)

[0126] Exemplary anti-CD30 antibodies include, but are not limited to,
humanized or chimeric AC10 or HeFi-1 antibodies. Accordingly, an exemplary anti-
CD30 antibody comprises one or more CDRs of murine HeFi-1 (SEQ ID NO:20, SEQ
ID NO:22; SEQ ID NO:24; SEQ ID NO:28, SEQ ID NO:30 or SEQ ID NO:32) or
murine AC10 (SEQ ID NO:4; SEQ ID NO:6; SEQ ID NO:§; SEQ ID NO:12; SEQ ID
NO:14; or SEQ ID NO:16). In some embodiments, the anti-CD30 antibody
comprises one/or one or more variable regions of murine HeFi-1 (SEQ ID NO:18 or
SEQ ID NO:26) or murine AC10 (SEQ ID NO:2 or SEQ ID NO:10). A table
indicating the region of AC10 or HeFi-1 to which each SEQ ID NO corresponds to is

provided below:

Table 1
MOLECULE NUCLEOTIDE OR AMINO | SEQ ID NO
ACID
AC10 Heavy Chain Variable Region Nucleotide 1
AC10 Heavy Chain Variable Region Amino Acid 2
AC10 Heavy Chain-CDRI1(H1) Nucleotide 3
AC 10 Heavy Chain-CDRI1(H1) Amino Acid 4
AC 10 Heavy Chain-CDR2(H2) Nucleotide 5
AC 10 Heavy Chain-CDR2(H2) Amino Acid 6
AC 10 Heavy Chain-CDR3(H3) Nucleotide 7
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cyclization upon amide bond hydrolysis, such as substituted and unsubstituted 4- aminobutyric acid

amides (Rodrigues et al.,

hicyclo[2.2.2YA380848867s (Storm et al., 1972, J. Amer. Chem. Soc. 94:58 ) HH§2008/079224
2-aminophenylpropionic acid amides (Amsberry et al.,

1995, Chemistry Biology 2:223), appropriately substituted hicyclo[2.2.1] and

1990, J. Org. Chem. 55:5867). Elimination of

amine-contdining drugs Ky BECUREITUTEd at the aaeSEROTTIRCOR KNIDSOUTY SEJ 1DRG. J- Med.
Chem. 27:1447) are also examples of self-immolative spacers.p cypl0206] In ong embodiment, he
Spacer unit |Sg0TanEhRY %&W@@m@yl)- styrene (BIIVI) iflyhasdepicted in Schege 4, which
can be used g@’]f@m‘%m e Qﬁ@ rugs. bcnemﬁlééoﬁg@zymatlc CIeavagegz arugs
[0207] In Sc A0 15eIR dhﬁ&?ﬁiﬁﬁlekég’%ﬁ alkenyi -CT mlﬁg(my& -O(CI-CHalkyl); P-(CI-LC8
alkenyl), -O- ACG® T Haq9R {0 Or Cyano; m IS m&mg&gg ranglng from O=47qmis 0 ar 1;
and p range A@TWLféﬂ't‘Cl’lﬁlﬂ%Rf&l [uzu Ttmsome EHM%UAQ{:HM the=Drmoretigs are t e
same. In yet RO EHPeRY ﬂb‘ebﬁmﬁ\l):gleue $are umeuﬁncl"o%%’%] tone aspect,-Spacer units
(-Y)-)arer PAE@‘iUlﬁlgw@la'lﬂ'wﬂﬁmzwi X Amino Acid 14

AC 10 Light Chain-CDR3(1.3) Nucleotide 15

AC 10 Light Chain-CDR3(1.3) Amino Acid 16

HeFi-1 Heavy Chain Variable Region Nucleotide 17

HeFi-1 Heavy Chain Variable Region Amino Acid 18

HeFi-1 Heavy Chain-CDRI1(H1) Nucleotide 19

HeFi-1 Heavy Chain-CDRI1(H1) Amino Acid 20

HeFi-1 Heavy Chain-CDR2(H2) Nucleotide 21

HeFi-1 Heavy Chain-CDR2(H2) Amino Acid 22

HeFi-1 Heavy Chain-CDR3(H3) Nucleotide 23

HeFi-1 Heavy Chain-CDR3(H3) Amino Acid 24

HeFi-1 Light Chain Variable Region Nucleotide 25

HeFi-1 Light Chain Variable Region Amino Acid 26

HeFi-1 Light Chain-CDR1(1.1) Nucleotide 27

HeFi-1 Light Chain-CDR1(1.1) Amino Acid 28

HeFi-1 Light Chain-CDR2(1.2) Nucleotide 29

HeFi-1 Light Chain-CDR2(1.2) Amino Acid 30

HeFi-1 Light Chain-CDR3(1.3) Nucleotide 31

HeFi-1 Light Chain-CDR3(1.3) Amino Acid 32

Human gamma I constant region Amino Acid 33

Human kappa constant region Amino Acid 34

[0127] Exemplary anti-CD30 antibodies include functional derivatives or

analogs of AC10 and HeFi-1. As used herein, the term “functional” in this context

indicates that the functional derivate or analog of AC10 and HeFi-1 is capable of

binding to CD30.

[0128] In some embodiments, anti-CD30 antibodies not only

immunospecifically binds CD30 but also can exert cytostatic and/or cytotoxic effect

on malignant cells in HL. wherein the cytostatic or cytotoxic effect is complement-

independent and can be achieved in the absence of (1) conjugation to a cytostatic or

cytotoxic agent and (ii) effector cells.

[0129] The anti-CD30 antibodies may be described or specified in terms of

the particular CDRs they comprise. In some embodiments, the antibodies comprise

the CDRs of AC10 and/or HeFi-1.

In some embodiments, the antibodies are

chimeric or humanized forms of AC10 or HeFi-1. The invention encompasses an
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wherein Q is -C1-C8 alkyl, -C1-C8 alkenyl, -C1-C8 alkynyl, -0-(C1-C8 alkyl), - 0-(C1-C8 alkenyl),
-0-(C1-C8 alkynyl), -halogen, -nitro or -cyano; and m is an integer ranging from 0-4; -HN-CH2-CO-1XI
and NHCH2EQRMNHERATC (0)1 xil. [0210] Embodiments of the Formula PGRS2PEINEASiIng
Antibody-drug conjugate compounds can include: wherein w and. y are each 0, 1 and. wherein w
andy are eaa(lzrﬂigbdy comprising a heavy or light chain variable domain, said variable domain

comprising (a) a set of three CDRs, in which said set of CDRs are from murine

monoclonal antibody AC10 or HeFi-1, and (b) a set of four framework regions, in

which said set of framework regions differs from the set of framework regions in

murine monoclonal antibody AC10 or HeFi-1, respectively, and in which said

antibody immunospecifically binds CD30.

[0130] In a specific embodiment, the invention encompasses an antibody
comprising a heavy chain variable domain, said variable domain comprising (a) a set
of three CDRs, in which said set of CDRs comprises SEQ ID NO:4, 6, or 8 or
comprises amino acid sequences that are substantially identical to the amino acid
sequences set forth in SEQ ID NO:4, 6, or 8 and (b) a set of four framework regions,
in which said set of framework regions differs from the set of framework regions in
murine monoclonal antibody AC10, and in which said antibody immunospecifically
binds CD30.

[0131] In a specific embodiment, the invention encompasses an antibody
comprising a heavy chain variable domain, said variable domain comprising (a) a set
of three CDRs, in which said set of CDRs comprises SEQ ID NO:20, 22 or 24 or
comprises amino acid sequences that are substantially identical to the amino acid
sequences set forth in SEQ ID NO:20, 22, or 24 and (b) a set of four framework
regions, in which said set of framework regions differs from the set of framework
regions in murine monoclonal antibody HeFi-1, and in which said antibody
immunospecifically binds CD30.

[0132] In a specific embodiment, the invention encompasses an antibody
comprising a light chain variable domain, said variable domain comprising (a) a set of
three CDRs, in which said set of CDRs comprises SEQ ID NO:12, 14 or 16 or
comprises amino acid sequences that are substantially identical to the amino acid
sequences set forth in SEQ ID NO:12, 14, or 16, and (b) a set of four framework
regions, in which said set of framework regions differs from the set of framework
regions in murine monoclonal antibody AC10, and in which said antibody
immunospecifically binds CD30.

[0133] In a specific embodiment, the invention encompasses an antibody
comprising a light chain variable domain, said variable domain comprising (a) a set of

three CDRs, in which said set of CDRs comprises SEQ ID NO:28, 30, or 32 or
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comprises amino acid sequences that are substantially identical to the amino acid
sequences set forth in SEQ ID NO:28, 30, or 32, and (b) a set of four framework
regions, in which said set of framework regions differs from the set of framework
regions in murine monoclonal antibody HeFi-1, and in which said antibody
immunospecifically binds CD30.

[0134] The present invention encompasses embodiments wherein a chimeric
AC10 antibody comprises the heavy chain variable region set forth in SEQ ID NO:2,
the light chain variable region set forth in SEQ ID NO:10, the human gamma I
constant region set forth in SEQ ID NO:33 or amino acids 1 to 329 of SEQ ID NO:33
and the human kappa constant region set forth in SEQ ID NO:34.

[0135] Additionally, the antibodies can also be described or specified in terms
of their primary structures. Anti-CD30 antibodies having at least 80%, at least 85%,
at least 90%, at least 95% and most preferably at least 98% identity (as calculated
using methods known in the art and described herein) to the variable regions of
murine AC10 or HeFi-1 are also included in the present invention. Antibodies of the
present invention may also be described or specified in terms of their binding affinity
to CD30. Preferred binding affinities include those with a dissociation constant or Kd
less than 5 X 10°M, 10°M, 5 X 107 M, 107 M, 5 X 10° M, 10° M, 5 X 10° M, 10”
M,5X10"°M, 10" M, 5 X 10" M, 10" M, 5 X 102 M, 102 M, 5 X “ M, 1077
M,5X 10 M, 10 M, 5 X107 M, or 10™° M.

[0136] The antibodies can be purified, for example by affinity
chromatography with the CD30 antigen. In certain embodiments, the antibody is at
least 50%, at least 60%, at least 70% or at least 80% pure. In other embodiments, the
antibody is more than 85% pure, more than 90% pure, more than 95% pure or more
than 99% pure.

[0137] The antibodies also include antibodies that are modified, e.g., by the
attachment of any type of molecule to the antibody such that attachment does not
prevent the antibody from binding to CD30. For example, but not by way of
limitation, the term “antibody” includes antibodies that have been modified, e.g., by
glycosylation, deglycosylation, acetylation, pegylation, phosphylation, amidation,
derivatization by known protecting/blocking groups, linkage to a cellular ligand or

other protein, efc. Any of numerous chemical modifications may be carried out by
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NH2 THE DRUG UNIT [0211] D is an auristatin drug compound having an atom that can form a
bond with the Spacer unit, with the Amino Acid unit, with the Stretcher unit or with the antibody unit. In
some embo¥itheMEBBDrug unit D has a N-terminal nitrogen atom that cafCBHFRZA8EALHith the
Spacer unit. As used herein, the terms "Drug unit" and -Drug moiety" are synonymous and used
interchangeably and refer to an auristatin drug unit or moeity. [0212] In cetain preferred

embodimentS R Aehoigtisaiig rins st neldim e oS RS R THEILBE AR Brdingly, the term

"auristatin” ageigediber ety meahiednakiceyaurisiatn detiwtivas, dibe synthesis and structure of
exemplary auristatin derivatives are described in U.S, Patent Application Publication Nos.

2003-0083263, 20081883385 AP D IoBE PFSEN LIRS e SRR B BISHAYI8ANO. WO

04/010957, kiripRtigRalRatesk Publicatian Moy WR:0 24088472 (a0thdS R BtepioasBr323,315;

6,239,104; 6,034,065; 5,780,588; 5,665,860; 5,663,149; 5,635,483; 5,599,902; 5,554,725; 5,530,097,
5 521,284 5‘,’3@2%9’19?19}1@?0‘2&1,1 known in the art. For example, CD30 can be administered to

various host animals including, but not limited to, rabbits, mice, rats, and the like, to
induce the production of sera containing polyclonal antibodies specific for the protein.
Various adjuvants may be used to increase the immunological response, depending on
the host species.

[0139] Monoclonal antibodies can be prepared using a wide variety of
techniques known in the art including the use of hybridoma, recombinant, and phage
display technologies, or a combination thereof. For example, monoclonal antibodies
can be produced using hybridoma techniques including those known in the art and
taught, for example, in Harlow et al., Antibodies: A Laboratory Manual, (Cold Spring
Harbor Laboratory Press, 2nd ed., 1988); Hammerling, et al., in: Monoclonal
Antibodies and T-Cell Hybridomas 563-681 (Elsevier, N.Y., 1981) (said references
incorporated by reference in their entireties).

[0140] Methods for producing and screening for specific antibodies using
hybridoma technology are routine and well known in the art. In a non-limiting
example, mice can be immunized with CD30 or a cell expressing CD30 or a fragment
or derivative thereof. Once an immune response is detected, e.g., antibodies specific
for CD30 are detected in the mouse serum, the mouse spleen is harvested and
splenocytes isolated. The splenocytes are then fused by well known techniques to any
suitable myeloma cells, for example cells from cell line SP20 available from the
American Type Culture Collection, Rockville, MD (ATCC). Hybridomas are
selected and cloned by limited dilution. The hybridoma clones are then assayed by
methods known in the art for cells that secrete antibodies capable of binding CD30.
Ascites fluid, which generally contains high levels of antibodies, can be generated by
injecting mice with positive hybridoma clones.

[0141] Accordingly, the present invention provides methods of generating
monoclonal antibodies as well as antibodies produced by the method comprising
culturing a hybridoma cell secreting an antibody wherein, preferably, the hybridoma

is generated by fusing splenocytes isolated from a mouse immunized with an antigen
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5,138,036, 5,076,973; 4,986,988; 4,978,744, 4,879,278, 4,816,444, and 4,486,414, each of which is

incorporated by reference herein in its entirety. [0213] In some embodiments, -I) is an auristatin of the

formula DE WOZBY9/03GDF or a pharmaceutically acceptable salt or solvatBGhHH 2SR herein,

independently at each location: the wavy line indicates a bond; R2 is 4714720 alkyl, 472-C20 alkenyl,

or -C2-C20 %Ifk ﬁlrz:yilr;lvention with myeloma cells and then screening the hybridomas resulting from
the fusion for hybridoma clones that secrete an antibody able to bind to CD30.

[0142] Antibody fragments which recognize specific epitopes may be
generated by known techniques. For example, Fab and F(ab’), fragments may be
produced by proteolytic cleavage of immunoglobulin molecules, using enzymes such
as papain (to produce Fab fragments) or pepsin (to produce F(ab’), fragments).
F(ab’), fragments contain the variable region, the light chain constant region and the
CH 1 domain of the heavy chain.

[0143] Antibodies can also be generated using various phage display methods
known in the art. In phage display methods, functional antibody domains are
displayed on the surface of phage particles which carry the nucleic acid sequences
encoding them. In a particular embodiment, such phage can be utilized to display
antigen binding domains expressed from a repertoire or combinatorial antibody
library (e.g., human or murine). In particular, DNA sequences encoding Vi and Vi,
domains are amplified from animal cDNA libraries (e.g., human or murine cDNA
libraries of lymphoid tissues). The DNA encoding the Vg and Vi domains are
recombined together with an scFv linker by PCR and cloned into a phagemid vector
(e.g.,p CANTAB 6 or pComb 3 HSS). The vector is electroporated in E. coli and the
E. coli is infected with helper phage. Phage used in these methods are typically
filamentous phage including fd and MI3 binding domains expressed from phage with
Fab, Fv or disulfide stabilized Fv antibody (dsFv) domains recombinantly fused to
either the phage gene III or gene VIII protein. Phage expressing an antigen binding
domain that binds to CD30 or an AC10 or HeFi-1 variable region can be selected or
identified with antigen e.g., using labeled antigen or antigen bound or captured to a
solid surface or bead. Examples of phage display methods that can be used to make
the antibodies of the present invention include those disclosed in Brinkman et al.,
1995, J. Immunol. Methods 182:41-50; Ames et al., 1995, J. Immunol. Methods
184:177-186; Kettleborough er al., 1994, Eur. J. Immunol. 24:952-958; Persic et al.,
1997, Gene 187:9-18; Burton et al., 1994, Advances in Immunology, 191-280; PCT
Application No. PCT/GB91/01 134; PCT Publications WO 90/02809; WO
91/10737; WO 92/01047; WO 92/18619; WO 93/1 1236; WO 95/15982; WO
95/20401; and U.S. Patent Nos. 5,698,426; 5,223,409; 5,403,484; 5,580,717,
5,427,908; 5,750,753; 5,821,047; 5,571,698; 5,427,908; 5,516,637; 5,780,225;
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R3 is -ll, -Cl-Go alkyl, -C2-C20 alkenyl,alkynyl, carbocycle, -Ci-C20 alkylene
(carbocycle),alkenylene(carbocycle), alkynylene(carbocycle),-C1-C20 alkylene(aryl), 4724720
alkenylene(3¥Q100938%20 alkynylenc(aryl), -heterocycle, -C14720 alkyle R{RATEIHS/RTRI24
alkenylene(heterocycle), or -C2-C20 alkynylene(heterocycle); R4 is -H, -C14220 alkyl, -C2-C20
alkenyl,alkynyl, carbocycle, -C1-C20 alkylene (carbocycle), 4.724720 alkenylenc(carbocycle), -C74720
alkynylene (CHfBc)ole) -t bR Ly 1525 2 s RS REEIR SO P20 alkoynylene(aryi),
-heterocyclerefeinfe@dnalkydgneieterocycle), alkenylene(heterocycle), or 422-C20
alkynylene(heterocycle); R5 is -H or 471-C8 alkyl; or R4 and R5 jointly form a carbocyclic ring and

have the formula -((O4AF1 MhersshipeddndheBhakeiFriErsance il Rhags-eoRs ity the2-C20 alkenyl,

422-C20 alkynyhsayGyasyele @R e Phded QbR istetl and Ine@ @ alkybrate24i{A0 alkenyl, or
-C24720 alkynyl; R7 is -ll, -C1-C20 alkyl, -C2-C20 alkenyl, -C2-C20 alkynyl, -carbocycle, -C1-C20

. K | IKYI, Y, - A
alkylene (ca diss ARy ian B cRhesics iy eSS RIS )IDRANE 20 alkylene(ary),
-C2-C20 alkgnylaeg(and bxfresfed Aalkyrielape (@il inbateeoralamiiCa aldeneeierocycle),

alkenylene(heterocycle), or -C7-C20 alkynylene(heterocycle);
plant cells, yeast, and bacteria, e.g., as described in detail below. For example,

techniques to recombinantly produce Fab, Fab’ and F(ab’), fragments can also be
employed using methods known in the art such as those disclosed in PC'T publication
WO 92/22324; Mullinax et al., BioTechniques 1992, 12(6):864-869; and Sawai et al.,
1995, AJRI 34:26-34; and Better et al., 1988, Science 240:1041-1043 (said references
incorporated by reference in their entireties).

[0145] Examples of techniques which can be used to produce single-chain Fvs
and antibodies include those described in U.S. Patents 4,946,778 and 5,258,498;
Huston er al., 1991, Methods in Enzymology 203:46-88 ;Shu er al., 1993, PNAS
90:7995-7999; and Skerra er al., 1988, Science 240:1038-1040. For some uses,
including in vivo use of antibodies in humans and in vitro proliferation or cytotoxicity
assays, it is preferable to use chimeric, humanized, or human antibodies. A chimeric
antibody is a molecule in which different portions of the antibody are derived from
different animal species, such as antibodies having a variable region derived from a
murine monoclonal antibody and a human immunoglobulin constant region. Methods
for producing chimeric antibodies are known in the art. See e.g., Morrison, Science,
1985, 229:1202 ; Oi et al., 1986, BioTechniques 4:214; Gillies et al., 1989, J.
Immunol. Methods 125:191-202; U.S. Patent Nos. 5,807,715; 4,816,567; and
4,816,397, which are incorporated herein by reference in their entirety. Humanized
antibodies are antibody molecules from non-human species antibody that binds the
desired antigen having one or more CDRs from the non-human species and
framework and constant regions from a human immunoglobulin molecule. Often,
framework residues in the human framework regions will be substituted with the
corresponding residue from the CDR donor antibody to alter, preferably improve,
antigen binding. These framework substitutions are identified by methods well
known in the art, e.g., by modeling of the interactions of the CDR and framework

residues to identify framework residues important for antigen binding and sequence
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each R8 is independently -H, -OH, -C1-C20 alkyl, -C2-C20 alkenyl, -C24720 alkynyl, -0-(C1-C20
alkyl), -0-(C2-C90 alkenyl), -0-(C1-C20 alkynyl), or -carbocycle; R9 is -H, -C1-C20 alkyl,
-02-C20alkeMP 200489620 alkynyl; R19 is -aryl, -heterocycle, or -carhocycRET/US288/4324¢1-C20
alkyl, -C24720 alkenyl, -C2-C20 alkynyl, -carbocycle, -0- (C1-C,0 alkyl), -0-(C2-C20 alkenye,
-0-(C2-C20 alkynyl), or OR18 wherein R18 is -Il, a hydroxyl protecting group, or a direct bond where
OR18 repre&8HtBon to identify yaysual Egmenptigrcridecs 2 Agrigdal Pasiien-co6atk§nyl, -aryl,
-heterocycleQaecaaACYS!S; Risntany. of, 3yeteroeKilehéinnls: ab;, INER, REnNRIR: frgein R12CI-Coo
alkyl, -C2-C20 alkenyl, or -C7-C20 alkynyl; Rn isC1-C20 alkyl, -C2-C20 alkenyl, -C2-C20 alkynyl, -aryl,
- heterocycleV g RERRAralyd aeieip Py eqigrenssin thedr sAUREES ARy SR PE000; le3 is

-C2-C20 alkylgngni#e@srd alkenyiene «@hrianés 20 alkynytapartindfudiCraealiiheC2-C20 alkenyl,
or -C2-C20 alkynyl; each occurrence of R15 is inde%dentl -H, -COOH, -(CH2)11-N(R16)2,

-(CH2)11-Sd3PR-geafting 110338 40¢s 3 b liciion W3 AR %70 WiReMtest NoB-C2-C20 alkynyl:

each occurrgness 63816 43 INdARandSis ko hErrateybr 162nCA0halkenyy2 €8s Q20 alkynyl or
-(Cli2)11-COQIll; and n is an integer ranging from O to 6; wherein said alkyl, alkenyl, alkynyl,
alkylene, alk%h%/ﬁagrﬁé,l)é@lﬂﬁymlfé“&ﬁ O8> Al fbe) ¢ radfc AR Riskther Hione or as part

of another greuR, areeRtioNalvSuRSHtYiens-814; Roguska. er al., 1994, PNAS 91:969-973),
and chain shuffling (U.S. Patent No. 5,565,332).

[0146] Completely human antibodies are particularly desirable for therapeutic
treatment of human patients. Human antibodies can be made by a variety of methods
known in the art including phage display methods described above using antibody
libraries derived from human immunoglobulin sequences. See also, U.S. Patent Nos.
4,444,887 and 4,716,111; and PCT publications WO 98/46645, WO 98/50433, WO
98/24893, WO 98/16654, WO 96/34096, WO 96/33735, and WO 91/10741; each of
which is incorporated herein by reference in its entirety.

[0147] Human antibodies can also be produced using transgenic mice which
express human immunoglobulin genes. For an overview of this technology for
producing human antibodies, see, L.onberg and Huszar, 1995, Int. Rev. Immunol.
13:65-93. For a detailed discussion of this technology for producing human
antibodies and human monoclonal antibodies and protocols for producing such
antibodies, see, e.g., PCT publications WO 98/24893; WO 92/01047; WO 96/34096;
WO 96/33735; European Patent No. 0 598 877; U.S. Patent Nos. 5,413,923;
5,625,126; 5,633.425; 5,569,825; 5,661,016; 5,545,806; 5,814,318; 5.,885,793;
5,916,771; and 5,939,598, which are incorporated by reference herein in their entirety.
In addition, companies such as Amgen. (Thousand Oaks, CA) and Medarex
(Princeton, NJ) can be engaged to provide human antibodies directed against a
selected antigen using technology similar to that described above.

[0148] Completely human antibodies which recognize a selected epitope can
be generated using a technique referred to as “guided selection.” In this approach a
selected non-human monoclonal antibody, e.g., a mouse antibody, is used to guide the
selection of a completely human antibody recognizing the same epitope. (Jespers ef

al., 1994, Bio/technology 12:899-903).
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[0214] Auristatins of the lonnula DE or DE include those wherein R2 is -C1-C20 alkyl, -C2-C20
alkenyl, or -C7-C20 alkynyl, each of which is optionally substituted with one or more groups
independentkPKdPéiom Al; R3 is -ll, -Ci-C20 alkyl, -C2-020 alkeny? CORIZ0E/ANG2A 1,
monocyclic C3-C6 carhocycle,alkylene(monocyclic (73-C6 carbocycle), -C2-C70
alkenylene(monocyclic C3-C6 carbocycle), -C2-e20 alkynylene(monocyclic C3-C6 carbocycle),aryl,
-C1-C20 alkylene(CBIEYARYROdEs IenbaiteiyiBrs bR ARM) NEB K 56 HIRYRyishe (CB-Cio aryl),
-heterocyclehu@iatizEialyiena(helie eyt CarDathalkpoy sre(hete aayelaks 9br G2 (20

alkynylene(heterocycle); wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene, and alkynylene

radicals whetMePXerY &ngtw&é%ﬂ%%%ed%ﬁ%ﬂee&&ma LhibBindtas Wi RUEHE or more groups

independentiy(selesteR fiomAds3ichsashaeyielrsdisajshfib&halon e ehagrpeyt of another group are
optionally substituted with one or more grou}gs independently selected from A2, said ar)F/I radicals

whether alorté'63R& tONBRGHE PGHES-at O LPiBRRMNY Lisathiedy Gt dHBILPRMERAS Stoups
independentlycselestedfiom« Bpant paiddaetsipryaladadicads, whetheraong Rhasspest af another

group are optionallgl substituted with one or more groups independently selected from A4; R4 is
11, -C1-C20 k)89 at iy wIRByIor e s sl sary e nidho eyemple e e Bty ine 14220
alkylene(moRagydic, 3R AMIRYEIRJonkieas ke TUaRRNTIOORIEIC CHE6 cabonysle), -C2-CTO
alkynylene(mgnocyclic (73-C6 carbocycle),aryl, -C1-C20 alkylene(C6-Cio aryl), -C2-C20
alkenylenc(CBICO &rilly atitheshorh e i (bsresie eyl Retergdgcigcmiscpgnlabeled

alkylene(hetefiogyclg mEadreAAKeNenfbeIsTasHIR) Bf-GR:C2¢ BRyNRRS NRIErAeyCle); wherein

said alkyl, alkenyl, alkynyl, alkylene, alkenylene, and alkynylene radicals whether alone or as part of

another groupearetigpasnang siibstidids Wndivaelbr aereagrospdmdipeniaedtiose betdetdrom Al, said
carbocycle rgdisale-whather ARNRIRT @S RPLAIANQIHIEL HOMRI 3k PRIP IR Subgtityred with one or

more groups independently selected from A2, said aryl radicals whether alone or as part of another

group are optehiallysurdtohe deisinsred gpinbredinupeidesssndEhtiisesatedPidm A3, and said

heterocycle [adigalsiRRtNGL AR & B5iRRTEAf ANBELATQUPIAE QPLARBIYRIRSHIUtRd,pith one or
more groups independently selected from A4; R5 is -H or -C1-C8 alkyl; or R4 and R5 jointly form a

carbocyclic ring ahthhavesenectofrinaea(DanynownicrelnReniahglRbsarendaapbadently -Il, -Ci-Cs alkyl,
-C2-C8 alkenyl;(G5hiEs Bk M ELAIRAGY EiS e AGhS:ISPndndie aitRidies oBBrThad ke dO alkyl,

-C2-C20 alkenyl, or -C2-C20 alkynyl, wherein said alkyl, alkenyl and alkynyl radicals are optionally
substituted withwnanstechde lgroupsindehensimstiycsdiebiad fodn A R7 is -Il, -C1-C20 alkyl,

~C2-C20 alkenyl, -Cey{zpf ¥RV SAANREHAG &8s G RAIIREYG R s 1200 akyisngimgagcyclic (73-05

carbocycle), -Cl/irem alkenylene(monocyclic C3-C6é carbocycle), -C2-C70 alkynylene(monocyclic
(73-C6 carbegsicin) isdesa i drplde@il- 02 ollakyidne (C6PCKO anyy)and 2ath wikenl/lene(C6-Cio aryl),
-C2-C20 alkyny C yl), - r oGl I r le
alkenyione ) o S e YN Lot by,
alkylene, alkdatiehegdadialk§ny 1888 Yast2 ok winet rercaone @alls prartablafrothdrlgntegh are optionally
substituted v&;& g%qtgr?&c?re groups independently selected from Al, said carbocycle radicals whether
alone or as part of anothef group are optionally substituted with one or more groups independently
selected from A2, dAitbalyDradied[$dhbindimglpnsan asigentibeédnbthsirgdoip dvidigptibmally

Sstted VRO SR A S PSSR AR A g il
independenthcseleateddromotekic effect on HL cells can be determined by contacting a culture
of an HL cell line, such as 1.428, 1.450, HLLM2 or KM-H2, with the protein. Culture
conditions are most preferably about 5,000 cells in a culture area of about 0.33 cm?,
and the contacting period being approximately 72 hours. The culture is then exposed
to 0.5 uCi of *H-thymidine during the final 8 hours of the 72-hour period and the
incorporation of *H-thymidine into cells of the culture is measured. The protein has a
cytostatic or cytotoxic effect on the HL cell line if the cells of the culture have

reduced *H-thymidine incorporation compared to cells of the same cell line cultured

under the same conditions but not contacted with the protein. There are many other
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each R8 is independently -H, -OH, -C1-020 alkyl, -C2-C20 alkenyl, -C2-C20 alkynyl, -0-(C1-C20 alkyl),
-0-(C2-C20 alkenyl), -04C1-C20 alkynyl), or carbocycle, wherein said alkyl, alkenyl, and alkynyl
radicals, wheRepPUEHEor as part of another group, are optionally substitut®§ WER28P&0392Hore groups
independently selected from Al and said carbocycle is optionally substituted with one or more groups
independently selected from A2; R9 is -Il, -Cl-Go alkyl, -C2-C20alkenyl, or -C2-C20 alkynyl;
wherein saicd IR KIEATT R BAYALR FAOTEA e iR sOBXhted WitA SAB &F M6YdYroups
independent{ygslgl@ggml{egmdgl; RIL9 is -aryl, -heterocycle, or -carbocycle; wherein said
carbocycle radical is (})rg%]onally substituted with one or more groups independently selected from A2,

said aryl radical is sPlRHal)sbsEla0 iR uhies shahthetritiHs thadpeat mihadectddErom A3,

and said hetgragysle p3disainizOptomNYnSRsHLeb WD SnenesinersrataupsIpaapsndantly selected
from A4; R2 is selected from -II, -C1-C20 alkyl, -C2-C20 alkenyl, -C2-C20 alkynyl, - carbocycle,
-OH, -0-(C1 26MAN2BL (APIRSSAIKERSAYUS- (ROCODBI BN PISH TSR £3 AR RBHERHLAE alkyl, alkenyl,

and alkynyl @agicalsevhaigTRIPImE RS(NaSHAhaNRIS9tURNHie ARlipRA]l aubstpted with one or
more groups independently selected from Al, and said carbocycle is optionally substituted with one or

more group<iRdepeiieniResaibttas AsHJ& sonstrucRABAE A CXPRGHBRVISSIOTEOMRR HR8D, or a direct
bond where QRILR reeagNtacRe SRR ingslRGied dterie o RO@ikYla fedtGelealkenyl, -C2-C70

alkynyl, or carbocycle; wherein said alkyl, alkenyl, and alkynyl| radicals are optionally substituted with

one or moreSrOGHRE Atdbe RERAY Nse BesB @ hiaincal thiuestnn foaibe ayericaral HopERisaIy

subst@tuted %@l&ﬂ?e%a[?%@p%%@é‘d!B??&ﬁﬂﬂﬁ%ﬁﬁt@i@ﬁt%ﬁ%%sin technidRiQ i@e’}f_w optionally
substituted with one or more groups independently selected from A3, or%eterocycle optionally

substituted WiRWhEdheridte ifpedpinige ntighstieeerpamploatiose dgsgsibad ins- _NH-, or -NRI2,

wherein R30Ik AT oo pRallieninlCR-E a0 Allorm sagh @oNhighis.optionally
substituted with one or more groups independently selected from Al; Rid is -14,C.20 alkyl, 472-C20

alken yl, -021&pooa kgpgratex Prosstérold 2rring dlegogr: R, id ed3PALOHIRDBYOAKItEFEIN said alkyl,
alkenyl and alynylradioa)s areoplionally - supshiied WHR PREATARSEIHRMRR Iderendently selected

from Al, said aryl radical is optionally substituted with one or more groups indepéndently selected from

A3, and saiM@éy@l(I_EIPS‘bﬁmi%leﬁ@@@ﬁixd%?Wﬁﬁ@h@r@Qﬁd@@Mefgﬂfﬂfe@iémtly selected from
A4, m is an KGR iERUNI TRMMIL DS ons, R&® Bok2at2 U2l et Qplkenylene, or

-C2-C20 alkynylene, each of which is optionally substituted with one”or more groups independently
selected froMaaternak, Molecular Biotechnology: Principles and Applications of Recombinant

DNA (ASM Press, Washington, D.C., 2nd ed., 1998) can be used for recombinant
nucleic acid methods, nucleic acid synthesis, cell culture, transgene incorporation, and
recombinant protein expression.

[0153] For example, for recombinant expression of an anti-CD30 antibody, an
expression vector may encode a heavy or light chain thereof, or a heavy or light chain
variable domain, operably linked to a promoter. An expression vector may include,
for example, the nucleotide sequence encoding the constant region of the antibody
molecule (see, e.g., PCT Publication WO 86/05807; PCT Publication WO 89/01036;
and U.S. Patent No. 5,122,464), and the variable domain of the antibody may be
cloned into such a vector for expression of the entire heavy or light chain. The
expression vector is transferred to a host cell by conventional techniques, and the
transfected cells are then cultured by conventional techniques to produce the anti-
CD30 antibody. In typical embodiments for the expression of double-chained
antibodies, vectors encoding both the heavy and light chains can be co-expressed in

the host cell for expression of the entire immunoglobulin molecule.
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Ru is CA) alkyl, -C24:20 alkenyl, or -C2-C20 alkynyl wherein said alkyl, alkenyl and alkynyl radicals
are optionally substituted with one or more groups independently selected from Al; each occurrence of
R15 is indeyeAd8H1YA8R67-COOH, - -(CH2)11-S03H, -(CH2)11-S03-C1-C20PAIK{S2008/079224
-(CH2)11-S03-C2-C20 alkenyl, or -(CHAIS03-C2-C20 alkynyl wherein said alkyl, alkenyl and alkynyl

radicals are optionglly syjbatitted,with RRE:9bfRaIAURSIRdapandgntiserlcetest tpmAL each
occurrence of R16 is independently -H, -CI-C20 alkyl, -C2-C20 alkenyl, C2-C20 alk nyI or
-(CH2)11-CEBHwWHE A g%?&%rw aniRaTRAN g apresi¥atie dhersAGIy ¥easatiited with one or

more groupsideRfRAQILY SRR asR wihole iscmifgeLARNTINSMRRMLEIP Borkiadalogen,
-0-(C1-C8 alkyl), -0-(C2- C8 alkenyl), -0- (hz -C8 alkynyl), aryl, -C(O)R’, OC(O)R' C(O)OR' -C(O)NH,,
-C(O)NHR', &R s thagreieien-op &y cing fyRexamnle-gamalifgo -NH(R),

-N(R)2 and i, svhiese €ashe R’ Hﬁﬂﬁd@nﬁaﬂﬁeéhysq@g@m{r&m thetfor~GBhalkiderss el alkenyl,
-C2-C8 alkynyl, or -aryl, and wherein said -0-(C1-C8 alkyl), -0-(C2-C8 alkenyl), -0-((2-C8 alkynyl),

-aryl, -C1-C8 F@"HOblﬁt@glﬁﬂ%%tﬁﬁa%}ﬁée@@glﬁmﬁ/ﬁkﬂ‘ﬁ‘?ﬁhg@%&ﬁ”ﬁ‘@%ﬁff8ﬁ}%?%ﬂﬂ§r Substituted

with one or MPEfaraUPSAPHLPRAAS kSRt driam isnloEalon 3¢ 2ntihalke e, -&2-C8 alkynyl,
-halogen, -0-(C1- C8 aIkyI) -0-((2-C8 alkenyl), -0- f{gz -C8 alk§ gl l, -C(O)R", OCOIAZFl ", C(O)OR",
ClONH2 , -LqB5RER SR by Rocksiker dodt, Bigorbnolegs) k) OPhiing , -NH2
-NH(R"), N(@mbbﬁmmﬁa@s@@%{br@s@@ﬂﬁg@wdﬂﬁﬁiagte@lﬁrqrxeelj e-&1-C8 alkyl, -C2-C8
alkenyl, -C2-C8 alkynyl, or l; A2 is -halogen, -C1-C8 alkyl, -C2-C8 alkenyl, -C2-C8 alkynyl,
-0-(C1-C8 akgi§n bl% éé%%ﬁﬁy&%yl), -0-(C2-C8 alkynyl), -aryl, -C(O)R", -0C(0)R’,

[0155] Other host-expression systems include, for example, plasmid-based
expression systems in bacterial cells (see, e.g., Ruther er al., 1983, EMBO 1,2:1791;
Inouye & Inouye, 1985, Nucleic Acids Res. 13:3101-3109; Van Heeke & Schuster,
1989, J. Biol. Chem. 24:5503-5509); insect systems such as, e.g., the use of
Autographa californica nuclear polyhedrosis virus (AcNPV) expression vector in
Spodoptera frugiperda cells; and viral-based expression systems in mammalian cells,
such as, e.g., adenoviral-based systems (see, e.g., L.ogan & Shenk, 1984, Proc. Natl.
Acad. Sci. USA 81:355-359; Bittner et al., 1987, Methods in Enzymol. 153:51-544).

[0156] In addition, a host cell strain can be chosen that modulates the
expression of the inserted sequences, or modifies and processes the gene product in
the specific fashion desired. Appropriate cell lines or host systems can be chosen to
ensure the correct modification and processing (e.g., glycosylation, phosphorylation,
and cleavage) of the foreign protein expressed. To this end, eukaryotic host cells
which possess the cellular machinery for proper processing of the primary transcript
and gene product can be used. Such mammalian host cells include, for example,
CHO (e.g., DG44 and CHO-S), VERO, BHK, Hel.a, COS, MDCK, 293, 313, and
W138.

[0157] A stable expression system is typically used for long-term, high-yield
production of recombinant anti-CD30 antibody. For example, cell lines that stably
express the anti-CD30 antibody or derivative thereof can be engineered by
transformation of host cells with DNA controlled by appropriate expression control
elements (e.g., promoter, enhancer, sequences, transcription terminators,

polyadenylation sites) and a selectable marker, followed by growth of the transformed
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C(0)OR', -C(0)NII2 , -C(O)NIIR', -C(0)N(R"2 -NIIC(0)R'", -SR', -SO3R', S(0)2R', -S(0)R', -OH, =0, -N3 ,
-NH2, -NH(R"), -N(R")2 and -CN, where each R' is independently selected from -H, -C1-C8 alkyl,
-C2-C8 alkeWfd, 282088 kynyl, or aryl and wherein said -(Ti-Cs alkyl, -C2XETAIRENFI072224C8 alkynyl,
-0-(C1-C8 alkyl), -0-(C2-C8 alkenyl), -0-(C2-C8 alkynyl), and -aryl groups can be further optionally
substituted with one or mare substituents independently selected from -Cit8 alkyl, -C2-C8 alkenyl,
-C2-C8 alkyfi§H!>Hafoigdst Ly @adies L irlcettls Batikentifrssegessess MPRyHaivr -c(o)rR”,
-0C(0)R", -C{RIORGWE I s ta kO ERite-GOMN(R Do tUIEERIR0sOREs HIOBRW B (@I2R", -S(O)R",
OH, -N3, -NH,, -NH(R"), -N(R")2 and -CN, where each R" is independently selected from -H, -C1-C8
alkyl, -c2-caogikehifh e upcandngloppd 4 expandedidnig el ies c & eamfiky pleckeeton keny |,
-C2-C8 alkynykieAr(ta®alk), Be(GBneaalkanmplcOnCRGR AP vad (G MRic-OCOR,
-C(0)OR', C(0)NH2 , -C(0O)NHR', -C(0)N(R")2 -NHC(0)R', -SR’, -SO3R’, -S(0)2R', S(0)R', -OH, -NO2,
-N3 , -NH2, SR YRRy g ueniaprerehostiy Rt miepEnasidy Qikcted from -H, -C1-C8 alkyl,

-C2-C8 alkepybsihdr{b8saidamybcpdscarh@NhWRB QIR SRlGmSidybBiatky nfpa-GBplenyls -C2-C8
alkynyl, -0-(C1-C8 alkyl), -0(C2-C3 alkenyl), -0-(C2-C8 alkynyl), and -aryl groups can be further
optionally swméﬁiymitﬁléwwrﬁm%ﬁgﬁw@ﬂ%eiﬁaébeﬁa%ﬂy@é@a@&frwcw& alkyl, C2-C8

alkenyl, -C2:688lkyiule-halegem rOnlfidnCBr¥y e sQtifrd tebntlRimdkatd- s 2:G&calkynyl), -aryl,
-C(0)R", -OC(O)R", -C(_o§0R", -C(0)NH2 , -C(O)NHR", C(0)N(R")2, -NHC(0)R", -SR", -SO3R", -S(0)2R",
-S(0)R", -OHCING'S gy NGq TRy capiRryDig AgidengowBieh €oBf R s TfsseRdBRAtly selected from -IL

-C1-C3 alkylysfifs i §c8enyl. 4 625 Yoyl RlcAVbnfers ARSI G RIM, Tédldalkenyl,
-C2-C8 alkynyl, -halogen, -0-(C1-C8 alkyl), -0-(C2-C8 alkenyl), -0-(C2-C8 alkynyl), -aryl, -C(0)R’,

-0C(0)R', -Coyorenlg impwypin esyinRecondra PN iesinRogsren hsaaginekyapphed

to select the desired recombinant clone, and such methods are described, for example,
in Current Protocols in Molecular Biology (Ausubel et al. eds., John Wiley & Sons,
N.Y., 1993); Kriegler, Gene Transfer and Expression, A Laboratory Manual
(Stockton Press, N.Y., 1990); Current Protocols in Human Genetics (Dracopoli et al.
eds., John Wiley & Sons, N.Y., 1994, Chapters 12 and 13); and Colberre-Garapin et
al., 1981, J. Mol. Biol. 150:1.

[0158] Once an anti-CD30 antibody has has been produced (e.g., by an
animal, chemical synthesis, or recombinant expression), it can be purified by any
suitable method for purification of proteins, including, for example, by
chromatography (e.g., ion exchange or affinity chromatography (such as, for example,
Protein A chromatography for purification of antibodies having an intact Fc region),
centrifugation, differential solubility, or by any other standard technique for the
purification of proteins. An anti-CD30 antibody can, for example, be fused to a
marker sequence, such as a peptide, to facilitate purification by affinity
chromatography. Suitable marker amino acid sequences include, e.g., a hexa-
histidine peptide, such as the tag provided in a pQE vector (QIAGEN, Inc., 9259 Eton
Avenue, Chatsworth, CA, 91311), and the “HA” tag, which corresponds to an epitope
derived from the influenza hemagglutinin protein (Wilson er al., 1984, Cell 37:767),
and the “flag” tag.
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S(O)R', -OH, -N3, -NH2, -NH(R"), -N(R")2 and -CN, where each R' is independently selected from -H,
-C1-C8 alkyl, -C2-C8 alkenyl, -C2-C8 alkynyl, or -aryl and wherein said -0-(1-C8 alkyl), -0-(2-C8
alkenyl), -0-YC2208/84R8961/), -C1-C8 alkyl, -C2-C8 alkenyl, -C2-C8 alkynyl, B&d/H82088@ipB£an be
further optionally substituted with one or more substituents independently selected from -C1-C8 alkyl,
C2-C8 alkenyl, -C2C8 alkyfwihoaglesieny con§ulitd Bliiyd), -0-(C2-C8 alkenyl), -0- (C2-C8 alkynyl),
-aryl, -C(0)R", -0C(0)R", -C(0)OR", -C(0)NH2 , -C(0)NHR", C(0)N(R™2, -NHC(O)R", -SR", -SO3R",
-S(0)2R", -S(0)R", -OH, -N3 .-N112. - NH(R"), -N(R")2 and -(TN, where each R" is independently
selected from -H, CIBEER}/IT}@Zﬁaﬂcalkdagdrik@a-l@&hﬂqmympaﬁrsﬂﬂcmscaqﬂwrtthad‘wstihaﬂl@a}acceptable
salt or solvate forfm t{iertgzo {?%1511 rlstatlns of tt% rmﬁjla% IlDs 3 1nnc L(J)de tho%e wﬂereln said alkyl,
alkenyl, aIkyrRﬁ y nergik eny éne, al nyrlglene] §ry? car ocyle, and%é]tlgrocycle radicals are
unsubstitutedntibod@=it6¢ Aurjstaiisohpoefdsrutg e imcinde(thdfantherdindheapralips of R2, R3,
R4, R5, R6, and R9 are unsubstit ted and the groups of R19. R2 and R21 ar optlonally
substituted a&%%@g?l egz}%%ﬁ%dwﬁ]‘?}ﬁAunsFa{lrr}é o) orp uta Slhact]luger{ﬂjosec\?vr%rem R2is
C1-C20 aIkyDopgl@naﬂyasubsﬁbﬂeldnwmﬁhedmlmm aroiipslindependenilyselected from Al; R3

and R7 are indepe selected fro C20 C2-C20 alken [, -C2- alkynyl,
monocyclc 036 ITBDLURRS e SO ARy BB DR e e E4E chtnpotind R 10

carbocycle), &bkl@mi@ﬁﬁmﬂmcycllc C3-C6 carbocycle), -C2-C20 alkynylene(monocyclic C3-C6
carbocycle), -C6-C10 aryl, -C1-C20 alkylen (_@65;; o aryl), -CyC20 alkenylene(C6-Cm aryl), -C2-C20
alkynylene(C6-CiO aryl), heteroce)/cle C1-C20 alkylene(heterocycle -C2-e20

alkenylene(heteroc§E P BFRAGHIRAN HeterBC R Wistrtshitretky VIR, alkynyl, alkylene,

alkenylene, and alkynylaoedapicssihethesaioanp3y agipadyaf@nether SHeuPEBe aptiaglly
substituted with one or mare groups independently selected from Al, said carbocycle radicals whether

alone or as 6%%?%% group are optionally substituted with one or more groups independently

selected from A2, saity avylisadigalewhethefalang Moasparhatanother group are optionally
substituted with one or more groups.independently selected from A3, and said heterocycle radicals

whether alone or as-Part SRS 30 are optionally substituted with one or more groups

independently seleced fitemdiatin coMfdendhaGlese2datitd, o310 ialkemyiky-GdiasfQ alkynyl,
monocyclic C3-C6 carbocycle, -C1-C20 alkylene(monocyclic C3-C6 carbocycle), -C2-e20

alkenylene(ﬁ%%?fc%f&}rca -C6 carbocycle), -C2-e20 alkynylene(monocyclic C3-C6 carbocycle),aryl,
-C1-C20 aIkerne(CfﬁsGlm1ﬁf¢@ar~fﬁ&n€2€b&lﬂf@nﬁene(C6 -Cio aryl), -C2-C20 alkynylene(C6-C10 aryl),

-heterocycle, -C1- ene ete oc cle), C2-C20 alkenylene(heterocycle), or -C2-C20
alkynylene(heterogﬁiga v)\;ﬂéP z'éﬁkgﬁwgﬁ ¥a fRyIBNY, ]a(?k ﬁ?fl%tf%lta?ni Hlkynylene
radicals whe&heﬁtaﬂpmeomfb@stparl ai abmlher group@itesg)pm@aaﬂytsubsttdlatﬁﬁlmmlone)or more groups
independently selected from AI s d carbocycle r ther Io e o art of another group are
optionally s s(%ﬁb?eaf B]reélﬁré) it %%tl t dt?rﬁ{ﬁ‘? g é i’ﬂﬂ radicals
whether alorge bt@ﬂapatﬂoﬂaaaﬂm group abemmlartalabsumm% Withaenkeer more groups

ind d ted f A3 d I Is whether,al t of th
group arc o ORI CIbeiida i e b o b BU OB EOERYY Sobcted hom Ad:

[0162] In some embodiments, the antibody-drug conjugate compound has the

following formula:
L - (As-Ww-Yy-D)p (1))

or a pharmaceutically acceptable salt or solvate thereof;

wherein:

L is the antibody unit, i.e., anti-CD30 antibody (including anti-CD30 antibody
fragments); and

-Aa-Wy-Yy- is a Linker unit (LU), wherein:

-A- is a Stretcher unit,

aisOorl,

each -W- is independently an Amino Acid unit,
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R5 is -1l or -C1-C8 alkyl; or R4 and R5 jointly form a carbocyclic ring and have the formula (CleRDb),-
wherein le and le are independently selected from -H, -C1-C8 alkyl, -C7- alkenyl, -C2-C8 alkynyl, or

carbocycle, W46 ¢ted from 2, 3, 4, 5 or 6; R6 is -C1-C20 alkyl optidASR 588 dted with
one or more groups independently selected from Al; each R8 is independently selected from -OH,

-0-(i-C20 alkyl), -O-Q@?S-le@@r}yﬁgﬁrg-ﬁdg,@»[QZQ, alkynyl) wherein said alkyl, alkenyl, and alkynyl
radicals are optionally substituted with one or more groups independently selected from Al, R9is
-hydrogen or -Cl—Cﬁ% Ky idhidmalp EfReReENNith one or more groups independently selected
from Al, R19 isyaryh, hesgpocycle, or carbocycle; wherein said carbocycle radical is optionally
substituted with one or more groups independently selected from A2, said aryl radical is optionally
substituted with onel b ABAIGIEUBRBPEHHBM SEIMEIE E RS IR dR AR e8Iy radical is
optionally suastittited;with one or more groups independently selected from A4, RN is 00;
wherein R18 is -H, a hydroxyl protecting group, or a direct bond where OR18 represents =0; R21 is
selected from -H, -15EBHLiRGT TR EXAREMA:alkynyl, or -carbocycle; wherein said alkyl, alkenyl,

and alkynyl radical§(e3pRiiQoallysithslitHiat Wth 0Re Drnere grouasiipdependentlyselected from Al
and said carbocycle radical is optionally substituted with gne or more g%Prt$ups independently selected

from A2; and BICAS DRI AN S ds s AdanbifhErsih:Sra PhitasBlhrdimr Yec¥pihni salt or
solvate form tthengof.i§0Pd8} Atissatinensis shenarimulai Of ngludenthese whereimik?2 is -C1-C8 alkyl;
R3, R4 and R7 are independently selected from -H, -C1-C20 alkyl, -C2-C70Q alkenyl, -C2-C20 alkynyl,
monocyclic EBRBIEEFHSYL) ELoE QRYILRNORGLYEIlc EBsPBCEHEIE) S-EIaBse
6,010 aryt 20 slhylenel o Ol A, Co-Ca0 aherene(Ce 10 A T o0
-C6-C10 aryl, -C1- alkylene(C6-Cla aryl), -C2- alkenylene(C6-C10 aryl), 477-
Akyrylene(CAE Ui HABObIold | e 46 RSB OEy s [ 1 abou
alkenylene(rgterociele) 702 adkytnienethotesosysle) iwdmrein sailtalBylalkasyl, alkynyl, alkylene,

alkenylene, alr%'ii3 aﬁ!{lgln lene radicals W%ether lone or as part of another group are optionally
substituted WiH9 8%%&@ draups In é)ﬁénggrfﬁﬁ?@qua‘é%‘wwﬁﬁ,%éigrc%rbocycle radicals whether
alone or as part of poIBHETHEQLDDIe0PBARalreuhstiLie G With DrReagt MaK®grotds independently
selected from A2, said aryl radicals whether alone or as part of another.group are optionally
substituted VISR SPThAR BrOUES HiBelbH ety sakiad o i B e radicals
whether alon®ppaspabbof anthesgiapp areeptionalygsphsiiuted withpasRfoiose groups
independentlél selected from A4; R5 is -thdro en ; )
onjugation reactions may be charactetized by conventional means such as mass

spectroscopy, ELISA assay, and HPLC. The quantitative distribution of antibody-

drug conjugates in terms of p may also be determined. In some instances, separation,

purification, and characterization of homogeneous Antibody-drug-conjugates where p

is a certain value from Antibody-drug-Conjugates with other drug loadings may be

achieved by means such as reverse phase HPLC or electrophoresis. In exemplary

embodiments, p is from 2 to 8.

[0116] Each of these units is described in more detail herein.

LINKER UNITS

[0165] Typically, the antibody-drug conjugate compounds comprise a linker
region between the auristatin compound and the anti-CD30 antibody. A “Linker unit”
(LU) is a bifunctional compound that can be used to link a Drug unit and an antibody

unit to form an antibody-drug conjugate compound. In some embodiments, the linker
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R6 is -C1-C8 alkyl; each R8 is independently selected from -OH, -0-(C1-0)0 alkyl), -0-(0)-C20
alkenyl), or -0-(C7-C20 alkynyl) wherein said alkyl, alkenyl, and alkynyl radicals are optionally
substituted With28#04$%ore groups independently selected from Al; R9 is MyHlegams ¢y 2224-C8 alkyl;
R19 is phenyl optionally substituted with one or more groups independently selected from A3;

RN is 00; whetgiaRAR igntieraykaribPERIRGHDASI LU (9t d16kReGRIMAWhRE PR:sderesents =0;
R21 is selected from -H, -C1-C20 alkyl, -C2-C20 alkenyl,allgﬁrllgl, or -carbocycle; wherein said alkyl,

alkenyl, and ST SOTRBREISTORY IboHEURG E EhE B remeregi6lips independently selected

from Al, and said caogey¢i6radiediés pripnalin sobisHEdie AN mREE PEIBIED 8Oy RS independently
selected from A2; and Al, A2, A3, and A4 are as denned herein; or a pharmaceutically acceptable salt

or solvate fofHiAHBRARCIO SO PRAGEEALIHS B tRE 3T DIETRRMGY (ke WIS e hethy!;
R3 is -H, -Chi@@kytnc G2k alkenyher ity oy, whepritys ditkelkyaakeryl.andyalkynyl

radicals are optionally optionally substituted with one or more grouPs independently selected from Al
R4 is -11, -G &8RPl pepiaan i aiko sy FRERG e B8 e lock-C10 aryl, -C1-C8
alkylene(C61Giasanhl, defrfelonlise pYienRiC B pR ary G5l Al knrlan et Ghniavanting 1-C8
alkylene (monocyclic C2-C6 carbocycle),alkenylene (monocyclic C3-C6 carbocycle), -C2-C8
alkynylene(rADHSL)RECTH ER LS ARIRY, ATk roResdideane ancahfaaiBiyicriteREnsIkenylene,

and alkynylepadadicala pagtiar alarevidspakinohanethed:@i9up apepptianalydstbstiteied with one
or more groups independently selected from Al; said carbocyle radicals whether alone or as part of

another grodpUtENSofdAa NG SEs ARt Wit S I6F BT §rO8 & mdehe NIRRT &R ed from A2; and
said aryl radigaigsvheiher plane. arasdpailRk 33a@heangrowateyentinnadysihsiituigdwithone or more

groups inde%(;)gl gl%Q\tflgb ee !beycg%czj;rrl?erg tﬁ\%; a|§e5 piﬁeye;nlt?gl i%lr)n?)%[—r(]ag(l[;)ressing cells. For example, a
peptidyl linker that is cleavable by the thiol-dependent protease cathepsin-B, which is
highly expressed in cancerous tissue, can be used (e.g., a Phe-Leu or a Gly-Phe-Leu-
Gly linker). Other such linkers are described, e.g., in U.S. Patent No. 6,214,345, In
specific embodiments, the peptidyl linker cleavable by an intracellular protease is a
Val-Cit linker or a Phe-Lys linker (see, e.g., U.S. patent 6,214,345, which describes
the synthesis of doxorubicin with the val-cit linker). One advantage of using
intracellular proteolytic release of the therapeutic agent is that the agent is typically
attenuated when conjugated and the serum stabilities of the conjugates are typically
high.

[0167] In other embodiments, the cleavable linker is pH-sensitive, i.e.,
sensitive to hydrolysis at certain pH values. Typically, the pH-senstive linker
hydrolyzable under acidic conditions. For example, an acid-labile linker that is
hydrolyzable in the lysosome (e.g., a hydrazone, semicarbazone, thiosemicarbazone,
cis-aconitic amide, orthoester, acetal, ketal, or the like) can be used. (See, e.g., U.S.
Patent Nos. 5,122,368; 5,824,805; 5,622,929; Dubowchik and Walker, 1999, Pharm.
Therapeutics 83:67-123; Neville et al., 1989, Biol. Chem. 264:14653-14661.) Such
linkers are relatively stable under neutral pH conditions, such as those in the blood,
but are unstable at below pH 5.5 or 5.0, the approximate pH of the lysosome. In
certain embodiments, the hydrolyzable linker is a thioether linker (such as, e.g., a
thioether attached to the therapeutic agent via an acylhydrazone bond (see, e.g., U.S.

Patent No. 5,622,929).
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R7 is -C1-C8 alkyl, -C2-C8 alkenyl or -C2-C8 alkynyl; each RS is methoxy; R9 is -hydrogen or -C1-C8
alkyl; RI-9 is phenyl; R2 is OR18; wherein R18 is -H, a hydroxyl protecting group, or a direct bond
where OR18VQBPRYBHRLZO; R21 is methyl; and Al, A2, and A3 are as RHESZAEEI2t a
pharmaceutically acceptable salt or solvate lomi thereof. [0220] Auristatins of the formula DE include

those wherein R2 isg168yh 23 dehkiQinfbloAclsykhR Ak & 1s OR alkyle BRdS HedtBilszmethyl; R7 is
isopropyl or sec-butyl; R8 is methoxy; R9 is hydrogen or CI-C8 alkyl; RI-9 is phenyl; R2 is OR18;

wherein WSSENiORY hr&xyt BHtIdmMnGoup orai ettt BeHEds It R POSTR IR AR 28 and R21 is

methyl; or a pharmacauticalihprceriablasalPpsalyaialfosmotRareal 102eddifutiatatins of the formula
DE include those wherein R is methélT or or Ci-C3 alkyl; R3.is H or Ci-C3 alkyl; R4 is Ci-05 alkyl; le is

H; R6 is C1-tslieagetate bR Yrsras inimidh} 3 il i pparalaiisr SR8 Nikyl: R19 is
phenyl; R2 isfoftdighivesain- AR Sdihfollyekauid) RIISNVIPG grovRsQRitdiled -Qonthyere OR18

represents =0; and R21 is C1-C3 alkyl; or.a pharmaceutically acceptable salt or solvate form thereof.

[0222] AuristARR& BethE fie B 'ﬁéf}tﬂglfﬂgglél%‘?éréﬁp an§§g4t13€'1§ééf® Syl IePEC 20 alkenyl,

or -C2-C.20 alkynybeaatuatavireh soptionsdlyisubstituiad with-0ng, of meiggupssidependently
selected from Al; R3, R4, and R7 are independently selected from -H, -C1-C20 alkyl, -C7-C20

alkenyl, -C24badkyrRH H8BHS &) dhedeo B1a8eEABICTR-ELE SIS Ak fen¥nosstsic C.3-05
carbocycle),glkenileneinenosyrlicte. 300 caagyaiey oalkyryless(monocyclic C3-05 carbocycle),
C5-Cm aryl, -CI-Cm alkYlene(C5-Cm aryl), -C7-C20 alkenylene(C6-Ci 0 aryl), -C2-C20
alkynylene(C6-Cio LR dsigDsfesitic Wgﬁgﬂq&e%c% RIS URERS e (heterocycle),
or -C>4790 glkynyiene (ietesosydelicwhereresais pikyloalkenyhlalikioyhealkyenakalkeaylene, and
alkynylene radicals whether alone or as part 8f another group are optionally zﬂ)bstituted with one or

more group<ittependeiiRy sedets s fram AL Q&i&98a}88%§,c?é 3 adiOE R tRRIC 8164 8F as part of

another_groug, arewnBbay. Helstnsnduith:0resoranore groups independ.ently sellected from A2, said
ary radicals whethg s o 25 PRI ST ASNIST TP A QRN SHBsH R gng o more

is released by antibody degradation. (See U.S. Publication No. 20050238649

incorporated by reference herein in its entirety and for all purposes).

[0171] Typically, the linker is not substantially sensitive to the extracellular
environment. As used herein, “not substantially sensitive to the extracellular
environment,” in the context of a linker, means that no more than about 20%,
typically no more than about 15%, more typically no more than about 10%, and even
more typically no more than about 5%, no more than about 3%, or no more than about
1% of the linkers, in a sample of antibody-drug conjugate compound, are cleaved
when the antibody-drug conjugate compound presents in an extracellular environment
(e.g.,in plasma). Whether a linker is not substantially sensitive to the extracellular
environment can be determined, for example, by incubating with plasma the antibody-
drug conjugate compound for a predetermined time period (e.g., 2, 4, 8, 16, or 24
hours) and then quantitating the amount of free drug present in the plasma.

[0172] In other, non-mutually exclusive embodiments, the linker promotes
cellular internalization. In certain embodiments, the linker promotes cellular
internalization when conjugated to the therapeutic agent (i.e., in the milieu of the
linker-therapeutic agent moiety of the antibody-drug conjugate compound as
described herein). In yet other embodiments, the linker promotes cellular
internalization when conjugated to both the auristatin compound and the anti-CD30

antibody.
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independently selected from A3, and said heterocycle radicals whether alone or as part of another
group are optionally substituted with one or more groups independently selected from A4; R5 is -H;
R6 is -Il, -CXO 29%M§161C2-C20 alkenyl, or -C2-C20 alkynyl, wherein said IV SA0ERTPZAd alkynyl
radicals are optionally substituted with one or more groups independently selected from Al; each

R8 is independently@etscied frmy J 1infRkts thak-Cadbaldd Weh@rOpatkenyorkpdrGiashaliounyl,
-0-(C1-C20 alkyl), -0-(C2-C20 alkenyl), -0-(C1-e20 alkynyl), or carbocycle, wherein said alkyl, alkenyl,
and alkyny! fREiRaHS Ahdtraitadie rﬁ%ﬂl%f\gﬁb%}éfz d?}b ,7ar1é'§p]ﬁ6]h’|é‘i%;1886\§ﬁtuted with one or

more groupiigependently selamaealionng andssaiskeathagialegsamiraaty supstituted with one or
more groups_independently selected from A2; R9 is -H, -C1-C20 alkyl, -C2-C20 alkenyl, or

-C2-C20 alkyRYPUREPdin a5l aikyhishkisdPrame g Ry Fatfrencs et dh e etisdserddith one or

more groupsiingepeRegntly selected from Al 141. is phenyl optionally substituted with one or
more groups independently selected from A3; Z is -0-, -S-, -NH-, or -NRI2, wherein RI12 is

-C1-C20 alkyl, 47718bHH L RN e BB My Eﬁ”c‘illimﬂl?sf%ﬂ%lly substituted with one or
more groups independently selected from Al, -As-W,-Y,RU. -14, -C1- C20 alkyl, 472-C10 alken yl,
-02-C20 alkynyl, -aryl, - heterocycle, -(R13 0),"-R14, or -(R13 0),"-CH(R15 )7 wherein said alkyl,
alkenyl and alkynylyadieals Rres0pygnpaihksthstituted with one or more groups independently selected
from Al, said aryl radical is optionally substituted with one or more groups independently selected from
A3, and said heterdcidiefsloptionally substituted with one or more groups independently selected from

A4; mis an integer Janging omMudpdB8Qit1y anlddhhis ACd-GA0 alkylene, -C2-C20 alkenylene, or
-C2-C20 alkynylene, each of whiclg is optionally substituted with one or more groups independently
selected from Al; RY i§-g#integer ranging-5om.§ idd, -c2-C20 alkenyl, or -C2-C20 alkynyl wherein said

alkyl, alkenyl and alkynyl4agicaisasR@Rtiopally sHliskitdted with one or more groups independently
selected from Al; each occurrence of R15 is independently -H, -COOH, -(CH2)11-N(R16)2,

-(ClI2)"-S03ll, -(CII?)H-%dBQC%CZO alkyl, -(012)11-S03-C2-C20 alkenyl, or S03-C2-C20 alkynyl
wherein said alkyl, pjkesyliavshaliemybiadicals aie EpHONRIY suhstititad, Wit ore or fore groups
independently selected from Al; . ) ) )

some embodiments, i1f w is 1 to 12, then y is 1 or 2. In some embodiments, w is 2 to

12 and yis 1 or 2. In some embodiments,aisQor I, wisOor 1,and yisOor 1. In

some embodiments, p ranges from 1 to about 10, 1 to about 9, 1 to about 8, 1 to about

7, 1to about 6, 1 to about 5, 1 to about 4, 1 to about 3, or 1 to 2. In some

embodiments, p ranges from 2 to about 8, 2 to about 7, 2 to about 6, 2 to about 5, 2 to

about 4 or 2 to 3. In other embodiments, pis 1, 2, 3, 4, 5 or 6. In some embodiments,

pis2or4.

THE STRETCHER UNIT

[0176] The Stretcher unit ( A ), when present, is capable of linking an
antibody unit to an Amino Acid unit (-W-), if present, to a Spacer unit (-Y-), if
present; or to a Drug unit (-D). Useful functional groups that can be present on an
anti-CD30 antibody, either naturally or via chemical manipulation include, but are not
limited to, sulthydryl, amino, hydroxyl, the anomeric hydroxyl group of a
carbohydrate, and carboxyl. Suitable functional groups are sulfhydryl and amino.
Sulfthydryl groups can be generated by reduction of the intramolecular disulfide bonds
of an anti-CD30 antibody. Alternatively, sulfhydryl groups can be generated by

reaction of an amino group of a lysine moiety of an anti-CD30 antibody with 2-
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each occurrence of R16 is independently -II, -Ci-C20 alkyl, -C2-C20 alkenyl, alkynyl or
-(CH2)"-COOH wherein said alkyl, alkenyl and alkynyl radicals are optionally substituted with one or
more group¥AdepeHdently selected from Al; n is an integer ranging frdfAT0US26984HA224, A2, A3,
and A4 are as defined herein; or a pharmaceutically acceptable salt or solvate form thereof. [0223]

Auristatins ofriiefaromia Qrinaude thess wieiaimMds Mmethiting rdddeité, BNCLRARIE
independently selected from -1, -Ci-C20 alkyl, -C2-C20 alkenyl,alkynyl, monocyclic C3-C6 carbocycle,
-C1-020 alkylBYhediBryeydrcaed- 8 KarBiRyIels W@Q@‘%‘}Réﬁ%é‘?@éﬁﬁ‘&ﬂé&%ﬁb"@ﬁé@carbocycle),

-C7-C20 alkyw?eeﬁémpﬁ@wqgigi&gr% CAHRRYHE) ekt YlheGdcbmiRlkylane(@ssGio aryl),
-C2-C20 alkenylene(C6-Cio aryl), -C.2-020 alkynylene(C6-Cio aryl), -heterocycle

alkylene(het dieis esanecspd-in spyeALtHRb ST BIRVATISH (RETSRIL R GiRETein said
alkyl, alkenyl, alkyny1 aigyieseqrlkamdenesandikynyieoe dadicas whethervalaneserras part of

another group are gptionally substituted with one or more groups independentl% selected from Al, said

carbocycle rAl§iEafd haaEodbRRIbr He sHHWRLMBHY BT e Sytich SN yaetiesesd Glith one or

more groups:inglepeiage Ry seleciadd i ter saifsayirdisdsdhetber-alepe i astpalief another
group are optionallérsubstituted with one or mare groups independently selected from A3, and said

heterocycle PABEaRGRsEthaF hramess d4aepd SHhnyierigrbup Wre opticRaly A% ataRY with one or
more groupsdiTiraendestynaatectieddraie AR Sas-t;, R jsemethyl;-eachiRE yeeneethoxy; R9is
-H, -CI-C20 aJkyl, -C2-C20 alkenyl, or -C2-C70 alkynyl: wherein said alkyl, alkenyl and alkynyl radical

are optionalIg;1§L?I]J]§¥i‘ﬁ§ﬂ8]&e\7viiﬁa%%‘#%o'@'é?difﬁ%%g‘ﬁ@ﬁdQﬁf@1§€Feﬂ%eﬂl¥}8]i‘ﬁ)m;'O'(C1141. is aryl
optionally substitkiegiwith-oneyaerpore goypskndapandenty selecipditan 3. aylaterocycle
S P Sl S LA ek 2o
substituted witj1@REDIMPiE ghgURes INdEPendarile seleatdddyors)ALC,-C , alkenylene-

(carbocyclo)-, -C,-Cp alkynylene-(carbocyclo)-, -(carbocyclo)-C-Cyg alkylene-, -

(carbocyclo)-C,-Cyg alkenylene-, -(carbocyclo)-Cs-Cio alkynylene, heterocyclo-, -C;-

Cjo alkylene-( heterocyclo)-, -C,-Cjp alkenylene-(heterocyclo)-, -C,-Cjo alkynylene-

(heterocyclo)-, -(heterocyclo)-C-Cyg alkylene-, -(heterocyclo)-C,-Cio

alkenylene-, -(heterocyclo)-C;-Cjg alkynylene-, -(CH,CH,0),-, or -(CH,CH,0),-CH,-

, and r is an integer ranging from 1-10, wherein said alkyl, alkenyl, alkynyl, alkylene,

alkenylene, alkynyklene, aryl, carbocyle, carbocyclo, heterocyclo, and arylene

radicals, whether alone or as part of another group, are optionally substituted.

Alkylene, alkenylene, alkynylene radicals, whether alone or as part of another group,

can be optionally substituted with, for example, one or more groups independently

selected from Al; carbocyclo radicals, whether alone or as part of another group, can

be optionally substituted with, for example, one or more groups independently

selected from AZ2; arylene radicals, whether alone or as part of another group, can be

optionally substituted with, for example, one or more groups independently selected

from A3; heterocyclo radicals, whether alone or as part of another group, can be

optionally substituted with, for example, one or more groups independently selected

from A4. Al, A2, A3, and A4 are as defined herein. It is to be understood from all

the exemplary embodiments that even where not denoted expressly, from 1 to 20 drug

moieties can be linked to an antibody ( p = 1-20).
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c,1 C20 alkyl, -C2-C20 alkenyl, -C2-C20 alkynyl, -aryl, -heterocycle, -(R130)m-R14, or
41{130)m-CH(R15)2 wherein said alkyl, alkenyl and alkynyl radicals are optionally substituted with one
or more gro¥s3 2WEPdently selected from Al, said aryl radical is optional BAIBSMEBEOdNEAt one or
more groups independently selected from A3, and said heterocycle is optionally substituted with one or
more groups independently selected from A4; m is apn integer ranging from 1-1000; 12113 is
-C2-C20 alkylene, -C2-C20 alkenylext, or -C2-e20 alkynylene, each of which is optionally substituted
with one or more groups independeitly selected from Al; R14 is -1l, -C1-C20 alkyl, -C2-C20
alkenyl, or -C-C20 alkynyl IWh rgin sg A.@l Walkynyl-@jicals are optionally substituted
with one or more groups indepe tly selected from Al; each dccurrence of R15 is independently -H,
-COOH, -(CH2)-N(R16)2, 112)11-S03-C1-[C20 alkyl, -(012)11-S03-C2-C20 alkenyl, or
S03-C2-C20 alkynyl wherein [said alkyl, alkenyl and_glkynyl radicals are Oﬂtignally substituted with one
or more groups independently selected from Al; each occurrence of R16 is independently -II, -C1-C20
alkyl, -C2-C20 alkenyl, alkynyl or -(CII")"-COOII wherein said alkyl, alkenyl and alkynyl radicals are
optionally substituted wfth one or more groups independgntly selected from Al; nis an integer
ranging from 0O to 6; gn 2. ?ﬁp _A4-are @2 reins riegarmaceutically acceptable
salt or solvate form tﬂi%gi_fé f% ﬁn ctftaiﬁag‘t %W%dir@nts. if) is phenyl optionally
substituted with one or more groups independently selected from A3. [0225]IAlltistatins of the
formula DF include those wherein the groups of R2, R3, R4, R5, R6, R7, R8, and R9 are unsubstituted
and the groups of RO&T8] RH @ig asidesnhesthareins that §0R3EhAlstatingeitire fesmula DF include
those wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene, alkynyklene, aryl, carbocyle, and
heterocycle il are unsubstituted. [0227] Auristatins of the formula DF include those wherein

R2 is CI-C.3 alkyl; R3 is Il or CI-C.3 alkyl; R4 is C1-05 alkyl; R5 is II; R6 is CI-C.3 alkyl; R7 is CI-C.5
alkyl; R8 is CI-C.3 alkoxy; R9 is hédrogen r C1-C8 alkyl; Rim is phenyl optionally substituted with one

or more groups independently sel m A3;Zis.0, S, or NH;, and R11 and A3 is as defined herein;
or a pharmaceutically acceptable ate Torm théreof:

O

alt

[0179] Another illustrative Stretcher unit is that of Formula IIla wherein R is

-(CH,CH,0),-CH,-; and r is 2:

0O
% N/\/O\/\O S,
/ﬁo( |

@)

[0180] An illustrative Stretcher unit is that of Formula Illa wherein R is
-arylene- or arylene-C;-Cjg alkylene-. In some embodiments, the aryl group is an
unsubstituted phenyl group.

[0181] Still another illustrative Stretcher unit is that of Formula IIIb wherein
R is -(CI,)s-:

;’XQJ\N,(\/\/\[O(&!‘H |
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[0228] Auristatins of the formula DE include those wherein R2 is methyl; R3 is H or CI-C.3 alkyl;
R4 is CI-C.5 alkyl; R5 is H; R6 is methyl; R7 is isopropyl or sec-butyl; R8 is methoxy; R9 is hydrogen
or CI-C.8 all\® RR$feényl optionally substituted with one or more groupPRb&SeHE& 324elected
From A3;Z is 0, S. or NH; andand A3 is as defined herein; or a pharmaceutically acceptable salt or
solvate form thereofp{82P 9 Auristading «fithé formeulicHBE e hase MiatRiAntiboRAlsiimethyl; R3
is Il or C1-C.2 alkyl; R4 is CI-C.5 alkyl; R5 is Il; R6 is methyl; R7 is isopropyl or sec-butyl; R8 is
methoxy; R9'#4 & B RRE RA SHI & PRt R eIt 20 BH Rt AriiS s 9BtiAEd herein,
preferably hyglragem ¥ %ﬂihaﬂﬁ@ﬁ%@ﬁé‘ﬂ%@@&ﬂ@éﬁ&‘%ﬁ|@pﬂh§§é\‘1@l§6cfﬁﬁ@h£h§@9&:{&@30] Auristatins
of the formula DF include those wherein R2 is C1-C3 alkyl; R3 is H or CI-C.3 alkyl; R4 is CI-05
alkyl; R5 is FVIREN&E FEaakyrkety f Eyre Yl VRETE -ck atfhxy RS HyeRddetor c1-c8
alkyl; Rio is phasglicangdvis 0 or NH and R11 is as defined herein, preferably hydrogen; or a
pharmaceutically acceptable salt or solvate form thereof. [0231] Auristatins of the formula DE or
DE i ncl ude those wherein R3. R4 and R7 are independently isopropyl or sec-butyl and R5 is -H. In an
exemplary cmbodiment. R3 and R4 are each isopropyl, R5 is H, and R7 is sec-butyl. the remainder of
the sub stituents are as defirt rerR '/ —fo26P Ay tirs-of tre-Brmula DE or DE include those
wherein R2 and R6 are each mgthyl, and R9 is H. The remainder of the substituents are as denned
herein. [0233] Auristatins of the formula DE or DF include those wherelYeach occurrence of R8 is
-0C112. The remainder of the substituents are as defined herein. [0234] Auristatins of the formula

DE or Dr include thE383Hésdipn iRl Beapriqd Ahatdhageshisgpgiopypricating. e Srereisén imBwyl, R5 is H,
R7 is sec-bugyl,RACRAGERUERNE RS RS aBMB aneh RSbis HinhenieroatResrQf thaiskbgtituents are

as defined herein. [0235] Auristatins of the formula Dr include those wherein Z is -0- or -Nil-. The
remainder oPtheP8ifitituents are as defined herein. [0236] Auristatins of the formula Dr include
those wherein R1 is aryl. The remainder of the substitugnts are as defined herein. [0237]

Auristatins of the formula Dr include those whres+f8—@ -phenyl. The remainder of the substituents are
as defined herein.

[0184] In yet other embodiments, the Stretcher contains a reactive site that can
form a bond with a primary or secondary amino group of an antibody. Examples of
these reactive sites include, but are not limited to, activated esters such as succinimide
esters, 4- nitrophenyl esters, pentafluorophenyl esters, tetrafluorophenyl esters,
anhydrides, acid chlorides, sulfonyl chlorides, isocyanates and isothiocyanates.
Representative Stretcher units of this embodiment are depicted within the square
brackets of Formulas Va and Vb, wherein —R”—, L-,-W-,-Y-, -D, w and y are as

defined above;

=——C(O)NH—R'"—C(O)—W,,~Y,— D

Va

Vb
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[0238] Auristatins of the formula Dr include those wherein Z is -0-, and R11 is H. methyl or t-butyl. 't he
remainder of the substituents are as defined herein. [0239] Auristatins of the formula Dr include
those where¥ #&R43%7-NII. Riiis _cH(Ris)", wherein R15 is -(CH2).-N(RPEUaH#8478224 -C1-C8
alkyl or COOH. The remainder of the substituents are as defined herein. [0240] Auristatins of the

formula Dr include {oegs)whesaie whssuzrismb the ke ish BIREM S o« WHRIBIP $d3Hs #(CIL)11-SO3lI.

The remainder of the substituents are as defined herein. 0241] In preferred embodiments, when D
is an auristatffdf YormaR s i saranhveyersrahditl SomPieH sabRsreramy 285112, y is 1 or 2, and a

is preferablyahiibod {034%] diaBgiRe £LEARRMTAILAS: MR &I B jois @ncaurisiatinelJonmula by, ais 1 and
w andy are 0. 243 IIIustratlve Dru umtséI g D) include the drug units having the following
structures: 1sogiE @eriodate and the resulfing (-CHO) unit of the oxidized carbohydrate can be

condensed with a Stretcher that contains a functionality such as a hydrazide, an

oxime, a primary or secondary amine, a hydrazine, a thiosemicarbazone, a hydrazine

carboxylate, and an arylhydrazide such as those described by Kaneko er al., 1991,

Bioconjugate Chem. 2:133-41. Representative Stretcher units of this embodiment are

depicted within the square brackets of Formulas VIa, VIb, and VIc, wherein —R”—, L-,
-W-,-Y-, -D, w and y are as defined

L ==N-NH—R'-C(O)}+W,,—Y,—D

above. - - VIa

L ==N-O—R"-C(O)—W,—Y,—D
- VIb

o)
L Z:N—NH—Q——R”—C(O) W, —Y,~-D

R Vie

THE AMINO ACID UNIT

[0186] The Amino Acid unit (-W-), when present, links the Stretcher unit to
the Spacer unit if the Spacer unit is present, links the Stretcher unit to the Drug moiety
if the Spacer unit is absent, and links the antibody unit to the Drug unit if the Stretcher
unit and Spacer unit are absent.

[0187] When present, W - is a monopeptide dipeptide, tripeptide,
tetrapeptide, pentapeptide, hexapeptide, heptapeptide, octapeptide, nonapeptide,
decapeptide, undecapeptide or dodecapeptide unit. Each -W- unit independently has
the formula denoted below in the square brackets, and w is an integer ranging from 0

to 12:
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HOOC N COOH SO3H NH2 or pharmaceutically acceptable salts or solvates thereof. [0244] In
one aspect, hydrophilic groups, such as but not limited to triethylene glycol esters (TEG) can be
attached to Y@ BAIY48PT at RH Without being bound by theory, the hydropRHE/ HP3ME02%344t in the
internalization and non-agglomeration of the Drug Unit. [0245] In some embodiments, the Drug unit
is not TZT-1027. In some embodiments, the Drug unit is nogauristatin E. dolastatin 10, or auristatin
WO 20091048967PCT/US20081079224  (J(246] Exe ;I)Iary anflbpdy-drug conjugate compounds
have the following structures whe iﬁ} "mAb-§-' rgprese ts\the an %30 antibody:

R19

, or

wherein R" is hydrogen, methyl, isopropyl, isobutyl, sec-butyl, benzyl, p-
hydroxybenzyl, -CH,OH, -CH(OH)CH3, -CH,CH,SCH3, -CH,CONH,, -CH,COOH,
-CH,CH,CONH,, -CH,CH,COOH, -(CH,);NHC(=NH)NH,, -(CH;);NH,,
-(CH,);NHCOCHs3, -(CH2)sNHCHO, -(CH»)sNHC(=NH)NH,, -(CH»)sNH,,
-(CH»)sNHCOCHs3, -(CH2)sNHCHO, -(CH»);NHCONH,, -(CH»)4JNHCONH,,
-CH,CH,CH(OH)CH;,NH,, 2-pyridylmethyl-, 3-pyridylmethyl-, 4-pyridylmethyl-,
phenyl, cyclohexyl,

%“/O EA/O %LL
CC
; , %&’ el

O O E_CH2<H©)N o E—CHZ/

’ N
H

[0188] In some embodiments, the Amino Acid unit can be enzymatically
cleaved by one or more enzymes, including a cancer or tumor-associated protease, to
liberate the Drug unit (-D), which in one embodiment is protonated in vivo upon

release to provide a Drug (D).
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L-MC-vc-PAB-MMAF  L-MC-vc-PAB-MMAE Or N Nry | OCHOOCH30 0 OH L-MC-MMAF wherein

Val is valine, and Cit is citrulline

WO 2009/048967 PCT/US2008/079224

[0189] In certain embodiments, the Amino Acid unit can comprise natural
amino acids. In other embodiments, the Amino Acid unit can comprise non-natural

amino acids. Illustrative Ww units are represented by formulas (VII)-(IX):

0 R21
H
N
g ﬁ)k)\,(%’“
R O

(VII)
wherein R and R* are as follows:
R R
Benzyl (CH2)4NH,;
methyl (CH2)4NH,;
isopropyl (CH2)4NHo;
isopropyl (CH2);NHCONH;
benzyl (CH2);NHCONHS;
isobutyl (CH2);NHCONHS;
sec-butyl (CH2);NHCONH;
S (CH,)sNHCONHS,;
o)
N
benzyl methyl;
benzyl (CH2);sNHC(=NH)NH,;

0 R21 @)
§ §
% N é“'
R20 o R22

(VIID)
wherein RZO, R?! and R* are as follows:

R R2 RZ
benzyl benzyl (CH;)4sNHy;
isopropyl benzyl (CH2)4sNH,; and

8| benzyl (CH,)4NHy;
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WO 20091048967PCT/US2008/079224 ANTIBODY UNIT [0247] The antibody unit (L) has at least
one functional group that can form a bond with a functional group of a Linker unit or a Drug unit. Useful
functional gNSQPEAHE4828NA be present on an antibody unit, either naturally, \B& BREAMEA ¥2dipulation
or via engineering, include, but are not limited to, sulfhydryl (-Sll), amino, hydroxyl, carboxy, the
anomeric hydroxyl group of a carbghydratez2and carboxyD In sop®@ embodiments, an antibody unit
functional group is asullhyHryI groyip. 't he pulthyd Igroblg is ty ically%solvent accessible sulfhydryl
group, such as a solve@?cc wile d u a cygteinesteSidue. Sulfhydryl groups can be
generated by reduction & an inframolegular or{|nterm Iz%culalﬁ disulflde bond of an antibody. Sul Ihydryl
groups also can be generated B§’reaction of a® amincagroup of a lygine moig#Xof an antibody using
2-iminothiolane (Traut's reagent) or another sulfhydryl generating reagent. [0248] In some
embodiments, one thg&;p@q!fﬁy@rﬁhgd{gg@%aﬂ% epgipegred into an antibody unit, such as by amino
acid substitution. Foroexample, a sulfhxldryl group can beziintroduced into an 2e3mtibody unit. In some
embodiments, a suBAydryl group is iffoduced by an anBio acid substitutid¥of serine or threonine to a
cysteine residue, ang/or by addition,gf 8 cysteine resi%@d[‘gip an antibodpjugj(an engineered cysteine
residue). In some embodiments, the cysteine residue is an internal cysteine residue, i.e., not located at
the N-terminus or®8fminus of th&*8RElbdy moiety. M8249] To cont!SPtHE humber of Drug or
Linker unit-Drug units attached to an antibody unit, one or more cysteine residues can be eliminated
by amino acid substjiuti nEFor elxamlgle th nlémbf%r of oclive ttacces i Ie.%/éﬁeine residues in an
immunoglobulin hiﬁtgtggr@glo%er@ n berettded” byuélﬁn?ﬁgca%lﬁ’s%éﬁ%ul%?onn&lcys %’ngl{% ‘Serine residues.
[0250] In sorerentbydimédnts; BA antibody amitROritail@HL) NB,:R3,i6ifoprd golvdrR-adcessible

cysteine resi ln.some.embodiments, an gntibod i s 2 Qr 4 solvent-accessible cysteine
residues. (%E%‘S%)fﬁﬁ%éoﬁrlgglﬁtllsﬁ%?ﬁgr? %.QS% p%%v?ggsailts vo? r% ttﬁgh['réga Aentof H}Rfalrﬁe kit can
comprise (a)adontAiriénodritaining affantibedyitirugacijREte had¢h)Rihésdrenmyteaadditional

containers c%@iain_i@ael\ﬁqemotherapeutic drugs. Such kits can further include, if desired, one or
ve

. 1S . . . . .
more of various co fonal pharmaceutical kit components, such as, for example, containers with

one or more pharmgdéifidashfuhecdéptabie carrterdesidoliticmeal comtainvel &y dteir sdontiilvbg readily

apparent to lih(r)%gzs@llla%% I the artb Prlntt%gcllrﬂ%tructlons Flther as fnse{ts or as labels, indicating

guantities of the € ponen%gvt%gﬁe % ?llnlsteré&n é{l]%eé’l|r(1)(ra§)%rrng(fm?|ln|us?}g¥8?ls,0§ha ?c()lr guidelines for

mixing the comporents, carcalbodbadntlad®d.inuiie ikithat wHeREA¢ahg resgnatyimdhtion is not to be

limited in scogﬁqb Ih%saecif' embodfments de[scribed herein. Various modifications of the invention
Hisdeiids e IS 4

in addition to escribed herein will becBme apparent to those skilled in the art from the foregoing

description and acd0##3ddyingdigubediiBeh Wadificatigrepéade, impemekt.toefaiboyitite dhe scope of the
appended claims.. . .. 02&/%}'?‘ publicagjons, and. patent documents cited apove are hereby
incorporateop Bry} ?B%)rue(}%ée in tneli|{r é%irét% férialIOgljkrpolgeoﬁ%%rﬁéns%}ﬁ%oé%éntea%a@)ggc ?Ovr\?ere o)
individually dendtiat. R, RE284] Rié imRshitioatischedtiexbiescribed in the following examples, which are

in not intended to ”[BE&QF]%&%%%@%’}%{?Q %ﬁch@% MRI,‘ES, R** or R* is attached is
independently in the (S) or (R) configuration.

[0194] In one aspect of the Amino Acid unit, the Amino Acid unit is valine-
citrulline (i.e., vc or val-cit). In another aspect, the Amino Acid unit is phenylalanine-
lysine (i.e., fk). In yet another aspect of the Amino Acid unit, the Amino Acid unit is
N-methylvaline-citrulline. In yet another aspect, the Amino Acid unit is 5-
aminovaleric acid, homo phenylalanine lysine, tetraisoquinolinecarboxylate lysine,
cyclohexylalanine lysine, isonepecotic acid lysine, beta-alanine lysine, glycine serine

valine glutamine and isonepecotic acid.
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Example 1: Combination of the antibody-drug conjugate cAC10-vcMMAE (cAC10- MC-vc-PAB-MMAE)
with chemotherapeutic regimens for the treatment of HE [0255] The effects of combining

cAC10-ve MWARHUUBAEH with gemcitabine or ABVD or other chemotheraBe&leSEEdAER3were
studied in a 1.540cy tumor model (Francisco et al.. Blood 2003;102:1458-146). To determine the
maximum tolgrgted desetihiP) of ABVD and gemcitabine, body weights of SC1D mice treated with
increasing amounts of drugs were assessed daily. The criteria defining the MTD were? 20% decrease
in body weights or gig5 sipRsf.meRidiyvyripgdhecatie thaatmeRhinlipaed Byiag week recovery

period. Tumor quadrupling or triplicating times were chosen as time to endpoint (TYE), which were

determined B USHEUHEFOHLINSI TR GFESSIHH ARS8 o AERPERINtRICGPBAReT SPEABIKSHBR/idual tumor

growth data §gtfraep ﬁﬁ@'fb‘%ﬁ@ﬁfmge{i‘ﬁ?ﬂ @H'Eﬁ‘%emﬁiﬁmi&lHﬁfirfé%*ﬂégn@.mﬁﬁé’%é&l%‘ﬁted basec_:l on
the tumor volume at the beginning of treatment. Animals that did not reach the endpoint were assigned

a TtE value 8iaditkstHis lRsaapibfaysle siiiho by o v RISy Hetvimiesagy id ettante delay in
reaching TTEfelative igceatipldseated tumors, which was determined by using the formula: %TM=
[(TC)/C]x100, where T and C are the median times in days for treated and control groups, to reach

'HE, using the startl81 dtadiprsst H8ikAre OSaSrasr dl MRRSIMARGG PO Biéeniatibns were
conducted ugigdraism. (RranhRadiseluace KrWindaws 3:Q3seiinarsaMadian tugeor growth curves

show group median tumor volumes as a Function of time. The Logrank test was used to analyze the
significance OPIFE Yitferemalys betiddn MerPorar@isty aHe OriortRBHgrtPs Y atiferences

deemed signjfigaN ihatARLmE ff&f%e@ﬂqwgplmd@&ﬂ £ FRLRTQ B aAch grky, q4dx3

treatment schedule for cAC10-vcMMAE was selected based on previous reports demonstrating

maximal the ERRIEY eierder Ay dduds- agriret limigdsa pARHIS IR O RBSFHGI!
CAC10-veMIME 3B ESbadQantH Bemegitedos:itguced (HMOr regrassiensanagksignificant tumor

growth delays compared to control treatment (Fi(t;ure I A). However, tumors eventually progressed.

There were S/5'@UER8I8 BlBIcT8BIPaSi SR HE Rt RE BRIt EARIYZOBMMAE monotherapy

and 0/9 durahigyasiotrRas 48t anicnaimiraated MithoBMR MeRiherapyelRCantiastrcombination of
cAC10-veMMAE with ABVD resulted in durable tumor regressions in all experimental animals (9/9

durable respSTsaS EEd PAYISHE o &AYTREQRY SighRERT I REALeAS P RGNt & HErelative to
each treatmemisTbAORIS c DALY nwhe ) eatmeatwasinkialgchatl 3001w emsunasmolime, there

was a significant increase in TGD and 50% durable responses (5/10 animals) in the animals treated

with combin&RPEREFApIYFEINFL T8 HORLPEES RISFIDIB A B A5t RAPEREE%in animals treated
with cAClO-ggMﬁl}{b&ﬁram@mgmpymmm@}ufﬁlglql@aggjsese in animals treated with ABVD
monotherapy. It should be noted that the dosages for the ABVD regimen were reduced by 25% in the
high-bar model as compared to the low-bar model. The delay in tumor growth induced by the
combination treatment was highly significant r&atigent® £ach individual treatment arm alone (Table 1).
No significant differences in body weight loss or morbidity were noted in the combination group,
suggesting comparablé tolerability (data hot shown). Table 1;treatment Median OD (Figure 1A) (days
to quadruple) Medidri Weguré vBYIays to uiple) Combad vs stgle dgent{PiHue) (A)(B)

cAC10-vcMMAE 63 . .
enzymatic enzymatic
cleavage cleavage

Gly-D Gly-Gly-D
hydrolysis hydrolysis
Drug Drug

[0197] In some embodiments, a non self-immolative Spacer unit (-Y-) is -Gly-
. In some embodiments, a non self-immolative Spacer unit (-Y-) is -Gly-Gly-.
[0198] In one embodiment, a Drug-Linker conjugate is provided in which the

Spacer unit is absent (y=0), or a pharmaceutically acceptable salt or solvate thereof.
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41 p=0.0101p=0.05 ABVD 38.4 22.5 p<0.0001p=0.001 ABVD + cAC10- vcMMAE >80.5* 61.5 *rlhe
experiment was terminated. At this point, there were durable tumor regressions in all animals.

[0257] NextWRSEHEH 'combining cAC10-veMMAL with gemcitabinc was BETAEGOE4783&¢ purpose,
mice were implanted with L540cy tumors and treated with cAC10-veMMAE and gemcitabine, either

alone or combined.[§Ybie Aﬁ@&{%ﬁbm%ﬁ! galmanied i diamican delays nilespaaiowih amd one

durable response, the combination of cAC10-vcMMAL with gemcitabine enhanced the anti-tumor
response antf@atante réSpBRLESTR BRI e-SRMM IS 8Pt 2aicrnioraeatHessl in the
combinationdfgating ih Gy mas alpapnoted whrndyum e B istiatian, ecpuErac W dLUmMors reached

a substantially larger site (300 mm3, Fig. 2B). Immunohistochemical analysis of tumors did not reveal

. )
significant cRAPIGESSIHM B3P RlOTERAIT Rokeuls b troatarertetiRerE I dhgemcitabine,

ruling out dryg:tiedReanes Wbhetargelaona exressiomidaipinelaheyvn). Similar to the ABVD
experiment, combination treatment with gemcitabine resulted in a si%nificant delay in rumor growth,

which was more thAfPRBbR P REBRPORR iead 1o drBie ReGsarEea Ry Sighiibatt ifferences in
body weight dagsseherarditifyves reHIRteshih e & porainAtion BiewiR SUIgeSingheamparable tolerability
(data not showra. Table 2

C1-Cs alkyl, -C1-Cs alkenyl, -C;-Cs alkynyl, -O-(C;-Cs alkyl), -O-(C;-Cs alkenyl), -O-

(C-Cs alkynyl), -halogen,- nitro or -cyano; and m is an integer ranging from 0-4.

[0201] In some embodiments, -Y- is a PAB group that is linked to -Wy, - via

the amino nitrogen atom of the PAB group, and connected directly to -D via a

carbonate, carbamate or ether group. Without being bound by any particular theory or

mechanism, Scheme 2 depicts a possible mechanism of Drug release of a PAB group

which is attached directly to -D via a carbamate or carbonate group as described by

Toki et al., 2002, J. Org. Chem. 67:1866-1872.

Scheme 2

Qm

-|=
= aW,,—N H‘@—\O_C_D

Il
O

enzymatic
cleavage

\ 1,6-elimination

Drug
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Treatment Median TGD (Figure 2A) (days to quadruple) Median TGD (Figure 2B) (days to triplicate)
Combo vs single agent (P-vlaue) (A)(B) cAC | 0-vcMMAL 34 39.5 p=0.0088p=0.0375 Gemcitabine 5
15.5 p<0.009H20%#826Gemcitabine + cAC10-veMMAE PCT/US2008/079224

[0202] In Scheme 2, Q is -C;-Cg alkyl, -C;-Cg alkenyl, -C;-Cg alkynyl, -O-
(C1-Cg alkyl), -O-(C;-Cg alkenyl), -O-(C-Cg alkynyl), -halogen, -nitro or -cyano; m is
an integer ranging from 0-4; and p ranges from 1 to about 20.

[0203] Without being bound by any particular theory or mechanism, Scheme
3 depicts a possible mechanism of Drug release of a PAB group which is attached
directly to -D via an ether or amine linkage, wherein D includes the oxygen or

nitrogen group that is part of the Drug unit.

Scheme 3
l m
= Aa_WW_NH@_\
D
P
enzymatic
cleavage
Qm

I 1,6-elimination

Qm

NH:<_|_:>: +  Drug

[0204] In Scheme 3, Q is -C;-Csg alkyl, -C;-Cg alkenyl, -C;-Cg alkynyl, -O-
(C1-Cg alkyl), -O-(C;-Cs alkenyl), -O-(C1-Cs alkynyl), -halogen, -nitro or -cyano; m is
an integer ranging from 0-4; and p ranges from 1 to about 20.

[0205] Other examples of self-immolative spacers include, but are not limited
to, aromatic compounds that are electronically similar to the PAB group such as 2-
aminoimidazol-5-methanol derivatives (Hay er al., 1999, Bioorg. Med. Chem. Lett.

9:2237) and ortho or para-aminobenzylacetals. Spacers can be used that undergo
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>75 >75 [0258] In a second study illustrated by Figure 7 and Table 3 below, 7/8 durable
responses were seen with combination treatment with cAC | 0-vcMMAE and gemcitabine, whereas 1/7
durable respHASEPRERWSeen with single arm treatment with cAC10-veMMARCHNS2908/H(321 e
responses were seen with single arm treatment with uemcitabine. Table 3 Treatment Median TCiD

(Figure 7) (daysiiQ@stpapeRISh{derpbiI v 8100/6i 2a8eH (8 B ANAY) £AGAKeMMAE 78.01 p=0.0037

Gemcitabine o : : . .
aminobutyric acid amides (Rodrigues et al., 1995, Chemistry Biology 2:223),

appropriately substituted bicyclo[2.2.1] and bicyclo[2.2.2] ring systems (Storm ef al.,
1972, J. Amer. Chem. Soc. 94:5815) and 2-aminophenylpropionic acid amides
(Amsberry et al., 1990, J. Org. Chem. 55:5867). Elimination of amine-containing
drugs that are substituted at the o-position of glycine (Kingsbury et al., 1984, J. Med.
Chem. 277:1447) are also examples of self-immolative spacers.

[0206] In one embodiment, the Spacer unit is a branched bis(hydroxymethyl)-
styrene (BHMS) unit as depicted in Scheme 4, which can be used to incorporate and

release multiple drugs.

Scheme 4

Qm  CHy(O(C(0)))nD

AW /> CHA(O(C(0)nD

enzymatic
cleavage

2 drugs

[0207] In Scheme 4, Q is -C;-Cs alkyl, -C;-Cg alkenyl, -C;-Cg alkynyl, -O-
(C1-Cs alkyl), -O-(C;-Csg alkenyl), -O-(C;-Cg alkynyl), -halogen, -nitro or -cyano; m is
an integer ranging from 0-4; nis 0 or 1; and p ranges raging from 1 to about 20.

[0208] In some embodiments, the -D moieties are the same. In yet another
embodiment, the -D moieties are different.

[0209] In one aspect, Spacer units (-Y,-) are represented by Formulas (X)-
(XII):

wherein Q is -C;-Cs alkyl, -C;-Cg alkenyl, -C;-Cg alkynyl, -O-(C;-Cs alkyl), -
O-(C;-Cs alkenyl), -O-(C1-Cs alkynyl), -halogen, -nitro or -cyano; and m is an integer

ranging from 0-4;
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42 P=0.0021 Gemcitabine + >100* WO 20091048967PCT/US2008/079224 cAC10-vcMMAE *rlhe
experiment was terminated. At this point there were durable tumor regressions in 7/8 animals.
[0259] the eYEL2WPEdBABINiINng cAC10-veMMAL with G VD was studied. For R&iE PYAMEdE 2aice were
implanted with L540cy tumors and treated with cACIOveMMAE and GVD, either alone or combined.
Treatment was initiated at 100 mgn3 | éggQgL \ﬁ'gng ég@rgﬂg separate experiments that were conducted
(3A and 3B). In the first experimeht, 6/3 dur 2e se@s were segn with the combination therapy
whereas 4/9 durable responses were seen with cAC10-vcMMAL treatment alone and 0/9 durable
responses with single arm treatment with GVD. Inatrp second experiment, 7/7 durable responses were
seen with the combination therapy whereas 0/7 durable responses were seen with cCAC10-vcMMAL
treatment alone and 0/7 durable responses with single arm treatment with GVD. Table 4 Treatment
Median TGJ) (Figure 3A) (dags to quadruple) Median TGD
g—NHCHzc(O)—NHCHZC(O)—
XII.

[0210] Embodiments of the Formula I and II comprising Antibody-drug

conjugate compounds can include:

L{S‘&/O\N\(";WW_YY_ D >

wherein w and y are each 0, 1 or 2,

p

and,
O
N/\/\/\"_D
L—S o)
o p

wherein w and y are each 0,

H O
|
| AQ_IFI(N_¢LYY-D

HN

A

0% NI,
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(Figure 3B) (days to quadruple) Combo vs single agent (P-vlaue) (A)(B) cAC10-vcMMAE 84.6 54.7

p=0.5089p=0.0004 GVD 33.2 34.4 p<0.0001p=0.0005 G VD + cAC10- veMMAE >77 >107
WO 2009/048967 PCT/US2008/079224

0 H o§ H p
NH
o=
NH; , and
O
O
. S 9] H 9] /©/\OJI\D
N\/\/\)]\ N
O O } P
NH
o=(
NH,
THE DRUG UNIT

[0211] D is an auristatin drug compound having an atom that can form a bond
with the Spacer unit, with the Amino Acid unit, with the Stretcher unit or with the
antibody unit. In some embodiments, the Drug unit D has a N-terminal nitrogen atom
that can form a bond with the Spacer unit. As used herein, the terms “Drug unit” and
“Drug moiety” are synonymous and used interchangeably and refer to an auristatin

drug unit or moeity.

[0212] In cetain preferred embodiments, the auristatin drug unit is auristatin E
or a derivative thereof. Accordingly, the term “auristatin” as used herein is meant to
include auristatin derivatives. The synthesis and structure of exemplary auristatin
derivatives are described in U.S. Patent Application Publication Nos. 2003-0083263,
2005-0238649 and 2005-0009751; International Patent Publication No. WO
04/010957, International Patent Publication No. WO 02/088172, and U.S. Patent Nos.
6,323,315; 6,239,104; 6,034,065; 5,780,588; 5,665,860; 5,663,149; 5,635,483;
5,599.,902; 5,554,725; 5,530,097; 5,521,284; 5,504,191; 5,410,024; 5,138,036;
5,076,973; 4,986,988; 4,978,744; 4,879,278; 4,816,444; and 4,486,414, each of which

is incorporated by reference herein in its entirety.
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[0260] The effect of combining cAC10-veMMAE with vinorelbine was studied. For this purpose, mice
were implanted with L540cy tumors and treated with cAC10-vcMMAE and vinorelbine, either alone or
combined. TVEMBREIEE initiated at 200 mm3 rumor volume for two separBfd/EBUAERES that were
conducted (4A and 4B). In the first experiment, 1/6 durable responses were seen with the combination
therapy whereas fyp1dyrapie s82RaN66S WELR ST With e AfatQ-yeMMbEiRabPerINO
20091048967PCT/US2008/079224 alone and 0/6 durable responses with single arm treatment with
vinorelbine. In the secong experimery, 6/1@durable respanses were seen with the combination

therapy whereas 4/10 durableHespofjses were seen with cAC10 VCM%KE tré&tment alone and 0/9

durable responses Withsi ™ e NyAth W ine Tahle 5 Freatent Median TGJ) (Figure

4A) (days to quadruple) Média 5(FF';gure REB) (o ys to quadruplg) Corfibo vB'Single agent (P-vlaue)
21

(A)(B) cCAC10-veMMAE ~ © R O R D,

RS o) R? o o
H
W N |

N N N N R
| | z”

R O R* R R R O

R8 O 10
R Dy

or a pharmaceutically acceptable salt or solvate form thereof;

wherein, independently at each location:
the wavy line indicates a bond;

R%is -C1-Cyo alkyl, -C,-Cyp alkenyl, or -C,-Cyg alkynyl;

RYis -H, -C;-Cyo alkyl, -C2-Cyo alkenyl, -C1-Cy alkynyl, carbocycle, -C1-Cao
alkylene (carbocycle), -C,-Cyg alkenylene(carbocycle), -Ca-Cag
alkynylene(carbocycle), -aryl, -C1-Cyg alkylene(aryl), -C,-C,g alkenylene(aryl), -C,-
Cyo alkynylene(aryl), -heterocycle, -C;-Cyo alkylene(heterocycle), -Ca-Cao
alkenylene(heterocycle), or -C,-Cyo alkynylene(heterocycle);

R*is -H, -C-Cy alkyl, -C5-Cyg alkenyl, -C,-Cyg alkynyl, carbocycle, -C-Capg
alkylene (carbocycle), -C,-Cyg alkenylene(carbocycle), -Ca-Cag
alkynylene(carbocycle), -aryl, -C1-Cyo alkylene(aryl), -C»-Coo alkenylene(aryl), -Cs-
Cyo alkynylene(aryl), -heterocycle, -C1-Cy alkylene(heterocycle), -C2-Cao
alkenylene(heterocycle), or -C,-Cyg alkynylene(heterocycle);

R’ is -H or -C;-Cs alkyl;

or R*and R’ jointly form a carbocyclic ring and have the formula
-(CR*R®),- wherein R and R" are independently -H, -C;-Cy alkyl, -C,-Cyp alkenyl,
-Cy-Cyo alkynyl, or carbocycle and s is 2, 3, 4, 5 or 6,

R®is -H, -C-Cyp alkyl, -C,-Cyg alkenyl, or -C,-Cyg alkynyl;

R’ is -H, -C;-Cy alkyl, -C5-Cyg alkenyl, -C,-C, alkynyl, -carbocycle, -C;-
Cyo alkylene (carbocycle), -C2-Coo alkenylene(carbocycle), -Ca-Cao
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64 78.8 p=0.4500p=0.3769 Vinorelbine 28 34.4 p<0.0004p=0.0001 Vinorelbine + cAC10-vcMMAE 71
>78 [0261] The effect of combining cACIO-vcMMAE with doxorubicin was studied. For this
purpose, MO IMAnted with L540cy tumors and treated with cAC10-ReNNAAES A dxonthicin,
either alone or combined. Treatment was initiated at 100 mm3 tumor volume for two separate

experiments itghWereEbde¢ied, (341and TB) A figdisy exprerimgniiei dusakhia yespanses were

seen with the combination therapy whereas 1/6 durable responses were seen with cAC10-vcMMAE

treatment alGHEBAHANSIE L SIS RSEF s s e SivlgRe disir treatlsentwittedoxorubicin. In the second
experiment, iR furaeEESBRNSES Wers-ses I b grieRipatien therapy whereas 4/10 durable

responses were seen with ¢ACIOVCMMAE treatment alone and 0/9 durable resPonses with single arm
treatment with doxorGRF&IRTERAePerdaRthentl -OH., -C1-Cao alkyl, -C2-Cao alkenyl, -Co-Cao

alkynyl, -O-(C;-Cyg alkyl), -O-(C,-Cyg alkenyl), -O-(C;-Cy alkynyl), or -carbocycle;

R’is -H, -C;-Cy alkyl, -C,-Cyg alkenyl, or -C,-Cyg alkynyl;

R" is -aryl, -heterocycle, or -carbocycle;

R¥ is -H, -C1-Cyp alkyl, -C,-Cao alkenyl, -C,-Cao alkynyl, -carbocycle, -O-
(C1-Cap alkyl), -O-(Cy-Cao alkenyl), -O-(C,-Cyo alkynyl), or OR™ wherein R™ is -H, a
hydroxyl protecting group, or a direct bond where OR" represents =0;

R is -H, -C;-Cyp alkyl, -C»-Cao alkenyl, or -C,-Cao alkynyl, -aryl,
-heterocycle, or -carbocycle;

RY is -aryl or -heterocycle;

Z is —O-, -S-, -NH-, or -NR'%, wherein R" is -C-C alkyl, -C,-Cyo alkenyl,
or -Cy-Cy alkynyl;

R is -H, -C1-Cap alkyl, -C»-Cao alkenyl, -C»-Cao alkynyl, -aryl, -
heterocycle, -(R"Z0),-R"™, or -(R®0),,-CHRY),;

m is an integer ranging from 1-1000;

RY is -Cy-Cyp alkylene, -C,-Cyo alkenylene, or -C3-Cyg alkynylene;

R™is -H, -C1-Cap alkyl, -C»-Cao alkenyl, or -C»-Cap alkynyl;

each occurrence of R is independently -H, -COOH, —(CHz)n—N(Rm)z,
—(CH»),-SOsH, —(CH3),-SO3-C-Cyp alkyl, —(CH,),-SO3-C,-Cyg alkenyl, or —(CH3),-
SO3-C2-Cy alkynyl;

each occurrence of R is independently -H, -C;-Cyg alkyl, -C,-Cyq alkenyl, -
C2-Cyo alkynyl or —(CH>),-COOH; and

n is an integer ranging from O to 6; wherein said alkyl, alkenyl, alkynyl,
alkylene, alkenylene, alkynyklene, aryl, carbocyle, and heterocycle radicals, whether
alone or as part of another group, are optionally substituted.

[0214] Auristatins of the formula Dg or Dy include those wherein

R%is -C1-Cyo alkyl, -C,-Cyg alkenyl, or -C,-Cyg alkynyl, each of which is
optionally substituted with one or more groups independently selected from Al;

RYis -H, -C;-Cyo alkyl, -C2-Cyo alkenyl, -C1-Cyp alkynyl, monocyclic C3-Ce

carbocycle, -C-Cy alkylene(monocyclic C3-Cg carbocycle), -C2-Cao
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Median TC1D Median TGD Combo vs single agent (Figure 5A) (ligure 5B) (P-vlaue) (days to

gquadruple) (days to quadruple) (A)(B) WO 20091048967PCT/US20081079224 cAC10-vcMMAE 64
WO 2009/048967 PCT/US2008/079224

alkenylene(monocyclic C3-Cg carbocycle), -C,-Cyg alkynylene(monocyclic C3-Cg
carbocycle), -Ce-Cip aryl, -C;-Cyg alkylene(Ce-Cig aryl), -C-C,p alkenylene(Ce-Cig
aryl), -Ci-Cyo alkynylene(Ce-Cip aryl), -heterocycle, -C1-Cyo alkylene(heterocycle),
-C2-Cy alkenylene(heterocycle), or -C,-Coo alkynylene(heterocycle); wherein said
alkyl, alkenyl, alkynyl, alkylene, alkenylene, and alkynylene radicals whether alone or
as part of another group are optionally substituted with one or more groups
independently selected from Al, said carbocycle radicals whether alone or as part of
another group are optionally substituted with one or more groups independently
selected from A2, said aryl radicals whether alone or as part of another group are
optionally substituted with one or more groups independently selected from A3, and
said heterocycle radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A4;

R*is -H, -C;-Cyp alkyl, -C5-Cyg alkenyl, -C,-C5 alkynyl, monocyclic C3-Ce
carbocycle, -C;-Cyg alkylene(monocyclic C3-Cg carbocycle), -C,-Cag
alkenylene(monocyclic Cs-Cg carbocycle), -C,-Ca alkynylene(monocyclic Cs-Cs
carbocycle), -Cs-Cip aryl, -C1-Cyo alkylene(Ces-Cip aryl), -C2-Cso alkenylene(Cs-Cio
aryl), -C,-Cyg alkynylene(Ce-Cg aryl), -heterocycle, -C1-Cyg alkylene(heterocycle), -
(C,-Cyp alkenylene(heterocycle), or -C,-Cyg alkynylene(heterocycle); wherein said
alkyl, alkenyl, alkynyl, alkylene, alkenylene, and alkynylene radicals whether alone or
as part of another group are optionally substituted with one or more groups
independently selected from Al, said carbocycle radicals whether alone or as part of
another group are optionally substituted with one or more groups independently
selected from A2, said aryl radicals whether alone or as part of another group are
optionally substituted with one or more groups independently selected from A3, and
said heterocycle radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A4;

R’ is -H or -C;-Cs alkyl;

or R*and R’ jointly form a carbocyclic ring and have the formula
-(CR*R®),- wherein R* and R" are independently -H, -C;-Cg alkyl, -C,-Cg alkenyl, -C,-
Cs alkynyl, or carbocycle, and s is 2, 3,4, 5 or 6;

R®is -H, -C;-Cyo alkyl, -C,-Cy alkenyl, or -C,-Cyo alkynyl, wherein said
alkyl, alkenyl and alkynyl radicals are optionally substituted with one or more groups

independently selected from Al;
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78.8 p=0.0140p=0.0762 Doxorubicin 32 17,1 p<0.0067p=0.0001 Doxorubicin + 52 > 78
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R’ is -H, -C;-Cyp alkyl, -C5-Cyg alkenyl, -C,-C5 alkynyl, monocyclic C3-Ce
carbocycle, -C;-Cyg alkylene(monocyclic C3-Cg carbocycle), -C,-Cag
alkenylene(monocyclic C3-Cs carbocycle), -C,-Cayg alkynylene(monocyclic Cz-Ce
carbocycle), -Cs-Cip aryl, -C1-Cyo alkylene(Ces-Cip aryl), -C2-Cso alkenylene(Cs-Cio
aryl), -C,-Cy alkynylene(Ce-C g aryl), -heterocycle, -C;-Cyg alkylene(heterocycle), -
(C,-Cyp alkenylene(heterocycle), or -C,-Cyg alkynylene(heterocycle); wherein said
alkyl, alkenyl, alkynyl, alkylene, alkenylene, and alkynylene radicals whether alone or
as part of another group are optionally substituted with one or more groups
independently selected from Al, said carbocycle radicals whether alone or as part of
another group are optionally substituted with one or more groups independently
selected from A2, said aryl radicals whether alone or as part of another group are
optionally substituted with one or more groups independently selected from A3, and
said heterocycle radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A4;

each R®is independently -H, -OH, -C;-Cyp alkyl, -C,-Cyg alkenyl, -C2-Cao
alkynyl, -O-(C1-Cyp alkyl), -O-(C,-Cyp alkenyl), -O-(C1-Cy alkynyl), or carbocycle,
wherein said alkyl, alkenyl, and alkynyl radicals, whether alone or as part of another
group, are optionally substituted with one or more groups independently selected from
A1 and said carbocycle is optionally substituted with one or more groups
independently selected from A2;

R’is -H, -C;-Cy alkyl, -C,-Cyp alkenyl, or -C,-Cyg alkynyl; wherein said
alkyl, alkenyl and alkynyl radical are optionally substituted with one or more groups
independently selected from Al;

R is -aryl, -heterocycle, or -carbocycle; wherein said carbocycle radical is
optionally substituted with one or more groups independently selected from A2, said
aryl radical is optionally substituted with one or more groups independently selected
from A3, and said heterocycle radical is optionally substituted with one or more
groups independently selected from A4;

R? is selected from -H, -C;-Cyp alkyl, -C,-Cyo alkenyl, -C,-Cyo alkynyl, -
carbocycle, -OH, -O-(C-Cy alkyl), -O-(C,-Cyg alkenyl), -O-(C,-Cy alkynyl)or ORIS;
wherein said alkyl, alkenyl, and alkynyl radicals, whether alone or as part of another
group, are optionally substituted with one or more groups independently selected from
Al, and said carbocycle is optionally substituted with one or more groups

independently selected from A2;
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[0262] the effect of combining cAC10-vcMMAL with vinblastine was studied. For this purpose, mice
were implanted with L540cy tumors and treated with cAC10-veMMAE and vinblastine, either alone or
combined. TVERMNREIEE initiated at 300 mm3 tumor volume (6). 0/10 durdiSi&/ES3peE32bere seen
with the combination therapy whereas 1/8 durable responses were seen with cCAC10-vcMMAE

treatment alone and @%®Q.dyrablg sespANseewity SIRGIS, 3HR JeRINBSAN Wi pdgjiastine. Table 7
treatment Median TOD (Figure 6) (days to triple) Combo vs single agent (P-vlaue) cAC 10-vcMMAE

45.9 p=0.59 7P V¥itHiastide 30.93 p<0.0001 Vinblastine + cAC10-veMMAE 55.7
R is selected from -H, -C;-Cao alkyl, -C,-Cao alkenyl, -Ca-Cao alkynyl, or

-carbocycle; wherein said alkyl, alkenyl, and alkynyl radicals are optionally
substituted with one or more groups independently selected from A1, and said
carbocycle radical is optionally substituted with one or more groups independently
selected from A2;

RY is aryl optionally substituted with one or more groups independently
selected from A3, or heterocycle optionally substituted with one or more groups
independently selected from A4;

Z is —O-, -S-, -NH-, or -NR'?, wherein R' is -C-Ca alkyl, -C»-Ca alkenyl,
or -C,-Cyo alkynyl, each of which is optionally substituted with one or more
groups independently selected from Al;

R is -H, -C,-Cyp alkyl, -C»-Ca alkenyl, -C»-Cao alkynyl, -aryl,
-heterocycle, —(R13O)m—R14, or —(RBO)m—CH(RIS)z wherein said alkyl, alkenyl and
alkynyl radicals are optionally substituted with one or more groups independently
selected from Al, said aryl radical is optionally substituted with one or more groups
independently selected from A3, and said heterocycle is optionally substituted with
one or more groups independently selected from A4;

m is an integer ranging from 1-1000;

R s -C,-Cyo alkylene, -C,-C,g alkenylene, or -C,-C,g alkynylene, each of
which is optionally substituted with one or more groups independently selected from
Al;

R™is -H, -C1-Cap alkyl, -C»-Ca alkenyl, or -C»-Cap alkynyl wherein said
alkyl, alkenyl and alkynyl radicals are optionally substituted with one or more groups
independently selected from Al;

each occurrence of R is independently -H, -COOH, —(CHz)n—N(Rm)z,
—(CH2),-SOsH, —(CH2),-SO3-C1-Cyo alkyl, —(CH2),-SO3-C1-Cyg alkenyl, or —(CH2),-
SO3-C,-Cyp alkynyl wherein said alkyl, alkenyl and alkynyl radicals are optionally
substituted with one or more groups independently selected from Al;

each occurrence of R is independently -H, -C;-Cyp alkyl, -C5-Cyo alkenyl,
-C2-Cy alkynyl or —(CH»),-COOH wherein said alkyl, alkenyl and alkynyl radicals

are optionally substituted with one or more groups independently selected from Al;
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Example 2: Combination of the antibody-drug conjugate cAC10-mcMMAF with gemcitabine for the
treatment of HL [0263] The effects of combining cAC | 0-mcMMAF treatment with gemcitabine was
studied in tH¥Q3MMHAer as the experiments with cAC | 0- veMMAE. A PRYNRFOMEIeatment
schedule for cAC10-mcMMAF was selected. At day 51 of the experiment, 9/10 durable responses

were seen with the cambinatipstherapmwhergas9/40 durable responses were seen with
cAC10-mcMMAF treatment alone and 0/1(9 durable re&g{)nses with single arm treatment with

gemcitabine. The experithBaeH Q-6 salidha & orGettsmled Epfmelymihle use of an
antibody-drug,§enjgasReODTROUNIR COMIRYIE anCrOYNEB30@midAgR conjégatae 10-an auristatin
compound in the manufacture of a medicament for use in combination therapy witha
chemotheraPBdteQuimSR coMeing BoRBrabR bicdMy e vibidle, Sl RaaMBzihe for the
treatment of {Agdgiin heRhARIARN @ BidRiRGdeaiY heldseiat shim L whegein paidantibody-drug
conjugate compound is for delivery over a treatment cycle wherein the total dose over the treatment

cycle is fromPa58t 0L rhg RRYAESure s g RGSFihead Bkt bedlwight (3 Fhe use of claim 1

wherein saich ptipnyed(ug-coRINgale campoiandis faydelivery, anend titent cymgiyherein the
total dose over the treatment cycle is from 0.1 né%{%l;e to 2.7 mg/kg of the subject's body weight. 4. The

use of any oROWRTFANRE SRE LR ¢h e R gl RoAJUGEE FooiHEREdentéred as a split

dose over the:fse@tiresthcygle:, 51k§ne_@§9cgfamylgn@f@gaimﬁ@nolfawg@{pjm{@lmtibody-drug
conjugate compound is delivered as a sinqgle dose over the treatment cycle, 6. The use of any one of

claims 2 to AlKBrefd the treatknBrb cyfdiéla trralk YrBurndels O The USEBRaim 6 wherein said

chemotherapeutisORFGIMEN @NAFSAI d@UTIgR-drug CoONjale aoRPEAIKRE aresedmigistared on days 1
and 15 of a four week treatment cycle. 8. The use of claim 1 wherein said antjbody-drug, conjugate
r

compound is ¥dhRisteré iR a Wige BHE: 2 TS hgkGormansubiBetdsaiAe Rt per dose.

is independently selected from -H, -C;-Cg alkyl, -C,-Csg alkenyl, -C,-Cg alkynyl, or
-aryl;

A2 is -halogen, -C;-Cs alkyl, -C,-Cs alkenyl, -C»-Csg alkynyl, -O-(C;-Csg
alkyl), -O-(C,-Cg alkenyl), -O-(C,-Cs alkynyl), -aryl, -C(O)R’, -OC(O)R’,
-C(O)OR’, -C(O)NH; , -C(O)NHR’, -C(O)N(R’), -NHC(O)R’, -SR’, -SOsR”,
-S(0),R’, -S(O)R’, -OH, =0, -N3, -NH,, -NH(R’), -N(R’), and -CN, where each R’
is independently selected from -H, -C;-Cs alkyl, -C»-Csg alkenyl, -C,-Csg alkynyl, or
-aryl and wherein said -C;-Cs alkyl, -C»-Csg alkenyl, -C»-Csg alkynyl, -O-(C;-Cs
alkyl), -O-(C,-Cs alkenyl), -O-(C,-Cs alkynyl), and -aryl groups can be further
optionally substituted with one or more substituents independently selected from -C;-
Cs alkyl, -C»-Cg alkenyl, -C»-Csg alkynyl, -halogen, -O-(C;-Cs alkyl), -O-(C2-Cs
alkenyl), -O-(C,-Cs alkynyl), -aryl, -C(O)R”’, -OC(O)R”’, -C(O)OR”’, -C(O)NH; ,
-C(O)NHR"’, -C(O)N(R’*),, -NHC(O)R”’, -SR’’, -SO3R’’, -S(O),R”’, -S(O)R”’,
-OH, -N3,-NH,, -NH(R""), -N(R’’), and -CN, where each R’’ is independently
selected from -H, -C;-Cs alkyl, -C,-Cs alkenyl, -C,-Cs alkynyl, or -aryl;

A3 is -halogen, -C;-Cs alkyl, -C,-Cs alkenyl, -C,-Cs alkynyl, -O-(C;-Cs
alkyl), -O-(C,-Cs alkenyl), -O-(C,-Cs alkynyl), -aryl, -C(O)R’, -OC(O)R’, -C(O)OR”,
-C(O)NH; , -C(O)NHR’, -C(O)N(R’), -NHC(O)R’, -SR’, -SO3R’, -S(O):R’,
-S(O)R’, -OH, -NO», -N3, -NH,, -NH(R’), -N(R’), and -CN, where each R’ is
independently selected from -H, -C;-Cs alkyl, -C,-Cs alkenyl, -C,-Csg alkynyl, or -aryl
and wherein said -C;-Cg alkyl, -C,-Cg alkenyl, -C,-Cg alkynyl, -O-(C;-Cg alkyl), -O-
(Cy-Cs alkenyl), -O-(C,-Cs alkynyl), and -aryl groups can be further optionally
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9. The use of claim 1 wherein said antibody-drug conjugate compound is administered in a dose range
of 1 to 1.5 mg/kg of the subject's body weight per dose. 10. The use of any one of claims 1 to 9
wherein saidVeuH)etP48%eated with about 25 mg/m2 doxorubicin, about 10 BFHPHE8#N7ERI4about 6
mg/m2 vinblastine, and about 375 mg/m2dacarbazine on days 1 and 15 of a four week treatment

cycle. 11. Therys@RIAMhNIR Of BlRiIDSubI feaRd RIS udhareivifor MRy drGkQNjugate

compound and chemotherapeutic regimen comprising doxorubicin, bleomycin, vinblastine and

dacarbazine Sreladiitidlerba Haaty wireltingnt ol orthdEydlk télif e kalkeryHo-Bhiditional
anti-cancer agsunts @WW&M@[@Q@I}H@Q Im@ﬁgm,e@@ym”;?@(@mgﬁg qu(@a}mm{ consisting

essentially of adminlsg,erlnﬁ to a subject in need thereof a chemotherapeutic regimen comprising

doxorubicin,'@ 'n,)ﬂ\’/i' thRana aBcarpaie ’aﬁ%(Q?Fgﬁtib%ﬂ?/l Fug‘ Q&nrﬁ\éﬁél\gé%npound,

wherein said gptiRody-8ieg Goning atenc Qe wadh Ran aikeBRR AN badyiconivwatgd -to an auristatin
compound and administration of said antibody-drug conjugate compound and the chemotherapeutic

regimen proYislékd et giglleBect mthalk S hd ¥ Hodgkin lymphoma in the patient. 13. The

use of any one of claims A49s12 whesainsaid-sybirehhpsaelepaad pyirefiasten, Hpdgkicdymphoma
and has not previously been treated with said chemotherapeutic regimen.. 14. The use of any one of

claims 1 to P3¢ HerSi (- aatisodl:-afdd Cohp gk tBnmpainé 1O R mirec R foredid 9Rmore
treatment cyalge)NH, The OsRI@RaN@WHINOGR/-JragROmuRate SRMFMIKE compyRMg an anti-CD30

antibody conjugated to an auristatin comgou,nd in the manufacture of a medicament for use in

combination tHetihy wWith gyicitAbile foH{Re vdithentde HodlgRiRSmipHbMalth a subject. 16. The

use of claimihGephirrain saktartitRsh-duatonjugrie, compeurdisi deivercaigysi.adreatment cycle
wherein the total dose over the freatment cycle is from 0.1 m]é;/Ir(# t0.3.2 mJ%/kg of the subject's body
o

weight. 17. R DR St s et d L did Atis Sy iy dorfuderd e 3Mhydtha S detivered over a

treatment cyglieywherein thiectstal dose augmiflediieatylanbeycleristedunaboop@aamg/kg to about 3.2
mg/kg of the SE% weight. 18. f e of clai

ject's bo he use of any o ims 16 to 17 wherein the
antibocy-cret S TIELES AR ATAES G AT HOCE B0BF i TEBEmEnE IR 19, The use
of any one of(cjaimsidmie, 17, wherrinihe-hatiedly-0rug, aopiligate «epeupalissialivered as a single
o hroe weolts: GLIFEALEBYSrG BhE of SOOI o Gt UnEreir e Dbtk e four weeks,
22. The use Gf(CGNIRE 5 wherinanR aniiocy-dsugrRONSgajeRcaMROIRd is @HMiNistered;in a dose
range of OAIQH(EQ’ ;[,0 -ﬁ{ﬂg/)fga%th@ﬁux? -%(r:g%apc d%’wi%i%teBgrﬁ&%?@ selected from -H, -C;-
Cs alkyl, -C,-Cs alkenyl, -C,-Cs alkynyl, or aryl; or a pharmaceutically acceptable
salt or solvate form thereof.
[0215] Auristatins of the formula Dg include those wherein said alkyl, alkenyl,
alkynyl, alkylene, alkenylene, alkynyklene, aryl, carbocyle, and heterocycle radicals
are unsubstituted.
[0216] Auristatins of the formula Dg include those wherein the groups of R?,
R’ , R4, RS, R6, R7, RS, and R’ are unsubstituted and the groups of R19, R?° and R* are
optionally substituted as described herein.
[0217] Auristatins of the formula Dg include those wherein
R?is C1-Cyo alkyl optionally substituted with one or more groups
independently selected from Al;
R? and R are independently selected from -H, -C-Cyg alkyl, -C5-Cyo
alkenyl, -C,-Cyo alkynyl, monocyclic Cs-Cg carbocycle, -C1-Cyp alkylene(monocyclic
(C5-Ce carbocycle), -C,-Cyg alkenylene(monocyclic C3-Cg carbocycle), -Ca-Cao
alkynylene(monocyclic C3-Cg carbocycle), -Ce-Cig aryl, -C;-Cyg alkylene(Cs-Cio
aryl), -C,-Cy alkenylene(Ce-Cig aryl), -C,-Cyg alkynylene(Cs-Cig aryl), -heterocycle,
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23. The use of any one of claims 15 to 22 wherein gemcitabine is administered in a dose range of 500
mg/m2 to 1500 mg/m2 per dose. 24. The use of any one of claims 15 to 19 and 22 to 23 wherein the
antibody-driHMUBRS Tompound and gemcitabine are administered duriR§ B Y 248%€12eycle of

three or four weeks and no additional anti-cancer agents are administered during the treatment cycle.

25. The use of c@jmikJicRNRIBeyeRSENtialY, PliIREMIRIRBIMG e RISHRIECHINMSed thereof

gemcitabine and an antibody-drug conjugate compound, wherein said antibody-drug conjugate

compound i&5aiteebasrarrtebyasHiystirtimisnalaghceshpbodansnalsamimistration of said

antibody-drugh gQniyagiene QRIRAN G RAR:S 8 PRI APINE RFOVIURS B GYRIBIP e Sbiestdnthe treatment of
Hodgkin lymphoma in the patient. 26. The use of any one of claims 15 to 25 wherein said subject is

suffering froft Bt iscediags HdBgIsEIgHRsHBrSRENdon R selicled sy Orle Bt YEl%0 25 wherein

said subject hasselapsed-phIefsianphedgkinviieirhomarcshiioralisasf@narnatalislaims 15 to 19
and 22 to 27 wherein the antibody-drug conjugate compound is administered for two or more

treatment cyIBWE HILRDIGHREY solscPHdiqun At -aiiahEl srdcalh & b I g R Alidsthe
auristatin copaposinshisieoningptes i anisehidtaathadivricoa hkebibapds cleavable under

intracellular conditions, such that cleavage of the linker releases the auristatin compound from the

antibody in tHE SR NSt ATR AY - 859-PRid E}g?@%ﬁ]ﬁ HHCAPMIRCT 4B Witerein the
antibody-drughaasTjHeRIR£QrRP URdJpaS 1By ellBwiftGeatvichsge ovekeinBupb-s- represents the
i L e A LAC A i
R*is -H, -C1-Cao alkyl, -C1-Cyo alkenyl, -C,-Cyg alkynyl, monocyclic C3-Cs
carbocycle, -C-Cy alkylene(monocyclic C3-Cg carbocycle), -C2-Cao
alkenylene(monocyclic C3-Cg carbocycle), -C,-Cyg alkynylene(monocyclic C3-Cg
carbocycle), -Ce-Cip aryl, -C;-Cyg alkylene(Ce-Cig aryl), -C-C,p alkenylene(Ce-Cig
aryl), -C,-Cyo alkynylene(Ce-Cip aryl), -heterocycle, -C1-Cyo alkylene(heterocycle),
-C2-Cy alkenylene(heterocycle), or -C,-Coo alkynylene(heterocycle); wherein said
alkyl, alkenyl, alkynyl, alkylene, alkenylene, and alkynylene radicals whether alone or
as part of another group are optionally substituted with one or more groups
independently selected from Al, said carbocycle radicals whether alone or as part of
another group are optionally substituted with one or more groups independently
selected from A2, said aryl radicals whether alone or as part of another group are
optionally substituted with one or more groups independently selected from A3, and
said heterocycle radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A4;
R’ is -H or -C;-Cs alkyl;
or R*and R’ jointly form a carbocyclic ring and have the formula
-(CR*R®),- wherein R and R" are independently selected from -H, -C;-Cs alkyl, -C,-
Cs alkenyl, -C,-Cg alkynyl, or carbocycle, and s is selected from 2, 3, 4, 5 or 6;
R®is -C;-Cao alkyl optionally substituted with one or more groups
independently selected from Al;
each R® is independently selected from -OH, -O-(C-Cap alkyl), -O-(C2-Cao
alkenyl), or -O-(C,-Cyo alkynyl) wherein said alkyl, alkenyl, and alkynyl radicals are

optionally substituted with one or more groups independently selected from Al;
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about 10. 31. The use of any one of claims 1 to 28 wherein the auristatin compound is conjugated to
the antiCD30 antibody via a linker that is not cleavable under intracellular conditions and the auristatin
compound i¥PEAYEEIY antibody degradation. 32. The use of any one of BIHS24¥ 0 8%herein the
antibody-drug conjugate compound has the following structure: whereinmAb-s- represents the

anti-CD30 antibody atip raresschiom & te-abariiléhussiihavsaatelainm 30:ar3donherein there is
an average of 4 auristatin druas per antibody. 34. The use of any one of claims 1 to 33 wherein said

anti-CD30 a8ttty 1P Yoalededdhiod): or competes for binding with a chimeric AC10
antibody. 35. The usp'®fclaim R4 sheaanit (<R3 ARy dscarsbingisafedidantibody. ST25

SEQUENCE LI STI NG <110> Seattle anet cs, Inc. a uyt er s, Ezo?el in Sievers, Eric ar, ber,
Hans-Peter optionally substituted with one or more groups‘independently selected from A2, said
aryl radical is optionally substituted with one or more groups independently selected
from A3, and said heterocycle radical is optionally substituted with one or more
groups independently selected from A4;

R? is OR™; wherein R® is -H, a hydroxyl protecting group, or a direct bond
where OR'® represents =0;

R is selected from -H, -C;-Cay alkyl, -C,-Cap alkenyl, -C5-Cso alkynyl, or
-carbocycle; wherein said alkyl, alkenyl, and alkynyl radicals are optionally
substituted with one or more groups independently selected from A1, and said
carbocycle radical is optionally substituted with one or more groups independently
selected from A2;
and A1, A2, A3, and A4 are as defined herein; or a pharmaceutically acceptable salt
or solvate form thereof.

[0218] Auristatins of the formula Dg include those wherein

R? is -C;-Cs alkyl;

R®, R*and R are independently selected from -H, -C-Cy alkyl, -C2-Cao
alkenyl, -C,-Cyo alkynyl, monocyclic Cs-Cg carbocycle, -C1-Cyp alkylene(monocyclic
(C5-Ce carbocycle), -C,-Cyg alkenylene(monocyclic C3-Ce carbocycle), -Cp-Cag
alkynylene(monocyclic C3-Cg carbocycle), -Ce-Cig aryl, -C;-Cyg alkylene(Cs-Cio
aryl), -C,-Cyo alkenylene(Cs-Cig aryl), -C2-Coo alkynylene(Cs-Cio aryl), -heterocycle,
-C1-Cyo alkylene(heterocycle), -C,-Cao alkenylene(heterocycle), or -Cy-Cao
alkynylene(heterocycle); wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene,
and alkynylene radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A1, said carbocycle
radicals whether alone or as part of another group are optionally substituted with one
or more groups independently selected from A2, said aryl radicals whether alone or as
part of another group are optionally substituted with one or more groups
independently selected from A3, and said heterocycle radicals whether alone or as
part of another group are optionally substituted with one or more groups
independently selected from A4;

R’ is -hydrogen;
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<120> Corrbi nat i on Ther apy Wt h Mt i body- Dr ug Conj ugat es <130> 0030- 00513PC <150> LS
60/979, 594 <151> 2007-10-12 <150> LS 61/027, 668 <151> 2008-02-11 <150> LS 61/040, 641
<151> 2003224893 34 <170> Pat ent | n version 3.5 <210> 1 <211> BET/US2IIYOFIRN <213> Ms
rruscul us <220> <221> CDS

R® is -C;-Cs alkyl;

each R®is independently selected from -OH, -O-(C;-Cyg alkyl), -O-(C5-Cyp
alkenyl), or -O-(C,-Cyo alkynyl) wherein said alkyl, alkenyl, and alkynyl radicals are
optionally substituted with one or more groups independently selected from Al;

R’ is -hydrogen or -C;-Cs alkyl;

R is phenyl optionally substituted with one or more groups independently
selected from A3;

R? is OR™; wherein R® is H, a hydroxyl protecting group, or a direct bond
where OR™ represents =0;

R is selected from -H, -C;-Cay alkyl, -C,-Cap alkenyl, -C5-Cso alkynyl, or
-carbocycle; wherein said alkyl, alkenyl, and alkynyl radicals are optionally
substituted with one or more groups independently selected from A1, and said
carbocycle radical is optionally substituted with one or more groups independently
selected from A2; and
Al, A2, A3, and A4 are as defined herein; or a pharmaceutically acceptable salt or
solvate form thereof.

[0219] Auristatins of the formula Dg include those wherein

R?is methyl;

RYis -H, -C;-Cs alkyl, -C,-Cs alkenyl, or -C,-Cs alkynyl, wherein said alkyl,
alkenyl and alkynyl radicals are optionally optionally substituted with one or more
groups independently selected from Al;

R*is -H, -C;-Cs alkyl, -C,-Cg alkenyl, -C,-Cg alkynyl, monocyclic C3-Cg
carbocycle, -Ce-Cig aryl, -C;-Cs alkylene(Cs-Cjo aryl), -C,-Cs alkenylene(Cs-Cio
aryl), -C»-Cs alkynylene(Ce-Cio aryl), -C1-Cs alkylene (monocyclic C3-Cs
carbocycle), -C,-Cg alkenylene (monocyclic C3-Cg carbocycle), -C,-Cg
alkynylene(monocyclic C3-Cg carbocycle); wherein said alkyl, alkenyl, alkynyl,
alkylene, alkenylene, and alkynylene radicals whether alone or as part of another
group are optionally substituted with one or more groups independently selected from
Al; said carbocyle radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A2; and said aryl
radicals whether alone or as part of another group are optionally substituted with one
or more groups independently selected from A3;

R is H; R®is methyl;

R’ is -C-Cg alkyl, -C,-Cg alkenyl or -C,-Cg alkynyl;
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<222> (1)(351) <400> 1 cag at c cag ct g cag cag t ct gga cct gag gt g gt g aag cct ggg gct48 On lle
On Leu On On Ser Gy Pro Gu Val Val Lys Pro Gy Aa 151015tcagtgaagatatcctgc aag gcttct
ggc t ac acHYP 20480436t ac96 Ser Val Lys lie Ser Oys Lys Ala Ser Gy TyPEAYPSROFATRZD Tyr
202530t at at a acc t gg gt g aag cag aag cct gga cag gga ctt gag t gg at t144 Tyr lie Thr Tr p Val Lys
Gn Lys Pro Gy On Gyt R&Y 5@@5@354045 ggatgg atttatcct gga agc ggt aat act aag t ac aat gag
aagttcl92y Trp lle Tyr Pro Gy Ser Gy Asn Thr Lys Tyr Asn Gu Lys Phe 505560 aag ggc aag gcc
acattg act gt a gac BedsrB¥dregeaqy seagealtvb240

R" is phenyl;

R? is OR™; wherein R® is -H, a hydroxyl protecting group, or a direct bond
where OR™ represents =0;

R s methyl; and A1, A2, and A3 are as defined herein; or a
pharmaceutically acceptable salt or solvate form thereof.

[0220] Auristatins of the formula Dg include those wherein
R? is methyl; R? is H or C;-C5 alkyl; R* is C;-Cs alkyl; R’ is H; R® is methyl; R is
isopropyl or sec-butyl; R®is methoxy; R’ is hydrogen or C;-Cs alkyl; R is phenyl;
R? is OR™; wherein R® is H, a hydroxyl protecting group, or a direct bond where
OR' represents =0; and R is methyl; or a pharmaceutically acceptable salt or
solvate form thereof.

[0221] Auristatins of the formula Dg include those wherein
R? is methyl or or C;-Cz alkyl; R is H or C;-Cs alkyl; R* is C-Cs alkyl; R® is H; R® is
C,-Cs alkyl; R7 is C;-Cs alkyl; R® is C1-C5 alkoxy; R? is hydrogen or C;-Cs alkyl; RY
is phenyl; R? is OR™; wherein R® is H, a hydroxyl protecting group, or a direct
bond where OR'® represents =0; and R is C;-C5 alkyl; or a pharmaceutically
acceptable salt or solvate form thereof.

[0222] Auristatins of the formula Dy include those wherein

R%is -C1-Cyo alkyl, -C,-Cyg alkenyl, or -C,-Cyg alkynyl, each of which is
optionally substituted with one or more groups independently selected from Al;

R3, R4, and R’ are independently selected from -H, -C;-Cyg alkyl, -C2-Cao
alkenyl, -C,-Cyo alkynyl, monocyclic Cs-Cg carbocycle, -C1-Cyp alkylene(monocyclic
(C5-Ce carbocycle), -C,-Cyg alkenylene(monocyclic C3-Ce carbocycle), -Cp-Cag
alkynylene(monocyclic C3-Cg carbocycle), Co-Cig aryl, -C-Cyg alkylene(Ce-C g aryl),
-C1-Cyo alkenylene(Ce-Cig aryl), -C2-Coo alkynylene(Cs-Cig aryl), -heterocycle, -C;-
Cyo alkylene(heterocycle), -C,-Cyp alkenylene(heterocycle), or -Ca-Cao
alkynylene(heterocycle); wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene,
and alkynylene radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A1, said carbocycle
radicals whether alone or as part of another group are optionally substituted with one
or more groups independently selected from A2, said aryl radicals whether alone or as

part of another group are optionally substituted with one or more groups
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Lys Gly Lys Al a Thr Leu Thr Val Asp Thr Ser Ser Ser Thr Al a Phe 65707580 at g cag ct c agc agc ct
gacatctgaggacactgctgtctatttctgt288 [VW S n Leu Ser Ser Leu Thr Ser S u Asp Thr Al a val
Tyr Phe Oy3VEsH9984§8¢7aac t at ggt aac tac t gg tt t gct t ac t gg ggc caa Bl BEIWEH3BR4Ala Asn
TyrOy Mn Tyr Trp Phe Aa Tyr Tr p Gy On Gy Thr Sn 100105110 gt c act gt c t ct gca351 Val Thr Val

Ser Al a 115, STE35nd2407 Risadd FrdhTAR 4AT RRT AR MS SHSAUNIRFAPQRR: o as

part of another group are optionally substituted with one or more groups
independently selected from A4;

R is -H;

R®is -H, -C;-Cy alkyl, -C,-Cy alkenyl, or -C,-Cy alkynyl, wherein said
alkyl, alkenyl and alkynyl radicals are optionally substituted with one or more groups
independently selected from Al;

each R®¥is independently selected from -H, -OH, -C;-Cyg alkyl, -C2-Cxo
alkenyl, -C,-Cyg alkynyl, -O-(C-Cyg alkyl), -O-(C,-Cg alkenyl), -O-(C;-Cyp alkynyl),
or carbocycle, wherein said alkyl, alkenyl, and alkynyl radicals, whether alone or as
part of another group, are optionally substituted with one or more groups
independently selected from Al and said carbocycle is optionally substituted with one
or more groups independently selected from A2;

R’is -H, -C;-Cy alkyl, -C,-Cyp alkenyl, or -C,-Cyg alkynyl; wherein said
alkyl, alkenyl and alkynyl radical are optionally substituted with one or more groups
independently selected from Al;

RY is phenyl optionally substituted with one or more groups independently
selected from A3;

Z is —O-, -S-, -NH-, or -NR'?, wherein R' is -C-Ca alkyl, -C»-Ca alkenyl,
or -C2-Cy alkynyl, each of which is optionally substituted with one or more
groups independently selected from Al;

R is -H, -C-Cao alkyl, -C1-Cy alkenyl, -C»-Cao alkynyl, -aryl, -
heterocycle, —(R13O)m—R14, or —(RBO)m—CH(RIS)z wherein said alkyl, alkenyl and
alkynyl radicals are optionally substituted with one or more groups independently
selected from Al, said aryl radical is optionally substituted with one or more groups
independently selected from A3, and said heterocycle is optionally substituted with
one or more groups independently selected from A4;

m is an integer ranging from 1-1000;

R s -C,-Cyo alkylene, -C,-C,g alkenylene, or -C,-C,g alkynylene, each of
which is optionally substituted with one or more groups independently selected from
Al;

R™is -H, -C1-Cap alkyl, -C»-Ca alkenyl, or -C»-Cap alkynyl wherein said
alkyl, alkenyl and alkynyl radicals are optionally substituted with one or more groups

independently selected from Al;
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On lle On Leu OnOn Ser 0y Pro O u Val Val Lys Pro Gy Aa 151015 Ser Val Lys lie Ser Oys Lys Ala
Ser Oy Tyr Thr Phe Thr Asp Tyr 202530 Tyr lie Thr Trp ValLysOn Lys Pro Gy On Gy LeuOu Trp
lle 354045 OXOROWNSI’E Pro Gl y Ser 0y Asn Thr Lys Tyr Asn 0 u Lys PhBGUESEIYY23t y Lys Al a
Thr Leu Thr Val Asp Thr Ser Ser Ser Thr Al a Phe 65707580 Nbt Gl n Leu Ser Ser Leu Thr Ser Gl u

Asp Thr Al a Val Tyr Bhg Q585909 Ak ASRTYEQMp Ty FopAhe G@ Tykfiem Gy On Gy Thr G
n 100105110 Val Thr Val Ser Al a
—(CH2)p-SO3H, —(CH3),-S0O3-C1-Cyp alkyl, =(CH3),-SO3-Ca-Cop alkenyl, or —(CHz),-

SO3-C,-Cyp alkynyl wherein said alkyl, alkenyl and alkynyl radicals are optionally
substituted with one or more groups independently selected from Al;

each occurrence of R is independently -H, -C;-Cyg alkyl, -C,-Cyg alkenyl, -
C5-Cyo alkynyl or —(CH,),-COOH wherein said alkyl, alkenyl and alkynyl radicals are
optionally substituted with one or more groups independently selected from Al;

n is an integer ranging from 0 to 6; and Al, A2, A3, and A4 are as defined
herein; or a pharmaceutically acceptable salt or solvate form thereof.

[0223] Auristatins of the formula Dy include those wherein

R?is methyl;

R’, R*, and R are independently selected from -H, -C1-Cyg alkyl, -C2-Cao
alkenyl, -C,-Cyg alkynyl, monocyclic C3-Cg carbocycle, -C;-Cyg alkylene(monocyclic
(C5-Ce carbocycle), -C,-Cyg alkenylene(monocyclic C3-Ce carbocycle), -Cp-Cag
alkynylene(monocyclic Cs-Cg carbocycle), -Ce-Cio aryl, -C-Cao alkylene(Ce-Cio
aryl), -C,-Cyo alkenylene(Ce-Cip aryl), -C2-Coo alkynylene(Cs-Cig aryl), -heterocycle,
-C1-Cyo alkylene(heterocycle), -C,-Cyg alkenylene(heterocycle), or -C,-Cyo
alkynylene(heterocycle); wherein said alkyl, alkenyl, alkynyl, alkylene, alkenylene,
and alkynylene radicals whether alone or as part of another group are optionally
substituted with one or more groups independently selected from A1, said carbocycle
radicals whether alone or as part of another group are optionally substituted with one
or more groups independently selected from A2, said aryl radicals whether alone or as
part of another group are optionally substituted with one or more groups
independently selected from A3, and said heterocycle radicals whether alone or as
part of another group are optionally substituted with one or more groups
independently selected from A4;

R is -H;

R®is methyl;

cach R® is methoxy;

R’is -H, -C;-Cy alkyl, -C,-Cyp alkenyl, or -C,-Cyg alkynyl; wherein said
alkyl, alkenyl and alkynyl radical are optionally substituted with one or more groups

independently selected from Al;
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115 <210> 3 <211> 15 <212> DNA <213> Ms rruscul us <400> 3 gact act at a t aaccl5 <210> 4

<211>5<212> PRT <213> Ms rruscul us <400> 4 Asp Tyr Tyriie Thr 15 <210> 5 <211> 51 <212>
DNA WO 2009/048967 PCT/US2008/079224

RY is aryl optionally substituted with one or more groups independently
selected from A3, or heterocycle optionally substituted with one or more groups
independently selected from A4;

Z is —O-, -S-, -NH-, or -NR'%, wherein R" is -C}-Cy alkyl, -C,-Cao alkenyl,
or -C,-Cy alkynyl, each of which is optionally substituted with one or more groups
independently selected from Al;

R is -H, -C1-Cap alkyl, -C»-Ca alkenyl, -C»-Cao alkynyl, -aryl,
-heterocycle, —(R13O)m—R14, or —(RBO)m—CH(RIS)z wherein said alkyl, alkenyl and
alkynyl radicals are optionally substituted with one or more groups independently
selected from Al, said aryl radical is optionally substituted with one or more groups
independently selected from A3, and said heterocycle is optionally substituted with
one or more groups independently selected from A4;

m is an integer ranging from 1-1000;

R s -C,-Cyo alkylene, -C,-C,g alkenylene, or -C,-C,g alkynylene, each of
which is optionally substituted with one or more groups independently selected from
Al;

R™is -H, -C,-Cyp alkyl, -C,-Cy alkenyl, or -C,-Ca alkynyl wherein said
alkyl, alkenyl and alkynyl radicals are optionally substituted with one or more groups
independently selected from Al;

each occurrence of R is independently -H, -COOH, —(CHz)n—N(Rm)z,
—(CH»),-SOsH, —(CH3),-SO3-C-Cyp alkyl, —(CH,),-SO3-C,-Cyg alkenyl, or —(CH3),-
SO3-C,-Cy alkynyl wherein said alkyl, alkenyl and alkynyl radicals are optionally
substituted with one or more groups independently selected from Al;

each occurrence of R is independently -H, -C;-Cyg alkyl, -C,-C,g alkenyl,
-C2-Cy alkynyl or —(CH»),-COOH wherein said alkyl, alkenyl and alkynyl radicals
are optionally substituted with one or more groups independently selected from Al;

n is an integer ranging from 0 to 6; and Al, A2, A3, and A4 are as defined
herein; or a pharmaceutically acceptable salt or solvate form thereof.

[0224] In certain of these embodiments, R' is phenyl optionally substituted
with one or more groups independently selected from A3.

[0225] Auristatins of the formula Dy include those wherein the groups of R?,
R’ , R4, RS, R6, R7, RS, and R’ are unsubstituted and the groups of R'% and R are as

described herein.
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<213> Ms rruscul us <400>5tggatttat c ct ggaagcgg t aat act aag t acaat gaga agt t caaggg c51
ST25 <210> 6 <211> 17 <212> PRT <213> Ms rruscul us <400>6 Trp lle Tyr ProOy Ser 0Oy Mn Thr
Lys Tyr Mn WO 2409/p4886[ys 151015 y <210> 7 <211> 24 <212> DNA PCT/US2008/079224

[0226] Auristatins of the formula Dy include those wherein said alkyl, alkenyl,
alkynyl, alkylene, alkenylene, alkynyklene, aryl, carbocyle, and heterocycle radicals
are unsubstituted.

[0227] Auristatins of the formula Dy include those wherein

R?is C;-C; alkyl; R? is H or C-C; alkyl; R*is C,-Cs alkyl; R® is H; R is
C,-C; alkyl; R7 is C1-Cs alkyl; R® is C;-C5 alkoxy; R? is hydrogen or C;-Cs alkyl;
RY is phenyl optionally substituted with one or more groups independently selected
from A3;Zis O, S, or NH; and R and A3 is as defined herein; or a pharmaceutically
acceptable salt or solvate form thereof.

[0228] Auristatins of the formula Dy include those wherein

R?is methyl; R is H or C;-Cs alkyl; R* is C-Cs alkyl; R” is H; R® is
methyl; R is isopropyl or sec-butyl; R®is methoxy; R’ is hydrogen or C1-Cs alkyl;
RY is phenyl optionally substituted with one or more groups independently selected
from A3;Zis O, S, or NH; and R and A3 is as defined herein; or a pharmaceutically
acceptable salt or solvate form thereof.

[0229] Auristatins of the formula Dy include those wherein

R?is methyl; R is H or C;-C5 alkyl; R* is C-Cs alkyl; R” is H; R® is
methyl; R is isopropyl or sec-butyl; R®is methoxy; R’ is hydrogen or C;-Cs alkyl;
RY is phenyl; and Z is O or NH and R is as defined herein, preferably hydrogen; or
a pharmaceutically acceptable salt or solvate form thereof.

[0230] Auristatins of the formula Dy include those wherein

R?is C;-C; alkyl; R? is H or C-C; alkyl; R*is C,-Cs alkyl; R® is H; R is
C,-Cs alkyl; R7 is C1-Cs alkyl; R® is C;-C5 alkoxy; R? is hydrogen or C;-Cs alkyl;
RY is phenyl; and Z is O or NH and R is as defined herein, preferably hydrogen; or
a pharmaceutically acceptable salt or solvate form thereof.

[0231] Auristatins of the formula Dg or Dy include those wherein R?, R* and
R’ are independently isopropyl or sec-butyl and R’is-H. Inan exemplary
embodiment, R? and R* are each isopropyl, R’is H, and R is sec-butyl. The
remainder of the substituents are as defined herein.

[0232] Auristatins of the formula Dg or Dy include those wherein R and R®
are each methyl, and R’ is H. The remainder of the substituents are as defined herein.

[0233] Auristatins of the formula Dg or Dy include those wherein each

occurrence of R® is -OCHs;. The remainder of the substituents are as defined herein.
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<213> Ms rruscul us <400> 7 t at ggt aact act ggttt gc t t ac24 <210> 8 <211> 8 <212> PRT <213>
Ms rruscul us <400> 8 Tyr 0y Mn Tyr Tr p Phe Ala Tyr 15 <210> 9 <211> 333 <212> DNA <213> Ms
rruscul us <WADPBITOS <222> (1) .(333) PCT/US2008/079224

[0234] Auristatins of the formula Dg or Dy include those wherein R® and R*
are each isopropyl, R* and R® are each methyl, R’is H, R’ is sec-butyl, each
occurrence of R® is -OCHs;, and R’ is H. The remainder of the substituents are as
defined herein.

[0235] Auristatins of the formula D include those wherein Z. is -O- or -NH-.
The remainder of the substituents are as defined herein.

[0236] Auristatins of the formula Dy include those wherein R s aryl. The
remainder of the substituents are as defined herein.

[0237] Auristatins of the formula Dy include those wherei, R' is -phenyl.
The remainder of the substituents are as defined herein.

[0238] Auristatins of the formula D include those wherein Z. is -O-, and R'
is H, methyl or t-butyl. The remainder of the substituents are as defined herein.

[0239] Auristatins of the formula D include those wherein, when Z is -NH,
R is -CH(R"),, wherein R is -(CH,),-N(R'®),, and R'® is -C;-Cs alkyl or -(CH,),-
COOH. The remainder of the substituents are as defined herein.

[0240] Auristatins of the formula Dy include those wherein when Z is -NH,
R'is —CH(RIS)Z, wherein R' is -(CH3),-SOsH. The remainder of the substituents are
as defined herein.

[0241] In preferred embodiments, when D is an auristatin of formula Dg, w is
an integer ranging from 1 to 12, preferably 2 to 12, y is 1 or 2, and a is preferably 1.

[0242] In some embodiments, wheren D is is an auristatin of formula Dp, a is
1 and w and y are 0.

[0243] Tllustrative Drug units (-D) include the drug units having the following

structures:

H o) H OH
S N N
N N////,, N
. | O O o O
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<400> 9 gac att gt g ct g acc caa tot cca gottottt g got gt g tot ct a ggg48 Asp lie Val Leu ThrOn
Ser Pro A a Ser Leu Ala Val Ser Leu 0y 151015 cag agg goo acc at ct cc t gc aag goo ago caa agt gt
t gat t t t gatd® HRYOAFThr lie Ser Cys Lys A a Ser 0 n Ser Val Asp Phe RIAG288H002dat agt t at
at g aactggtac caa cag aaa cca gga cag cca cccl44 y Asp Ser Tyr Nbt Asn Tr p Tyr On On Lys Pr
oGy On Pro Pro 354045 aaagtcctcatctatgotgcatccaatctagaatctggg atcccagecl92 Lys Val
Leuiie Tyr AaAla Ser Asn Leu O u Ser Gy lle Pro A a 505560 agg tt t agt ggc agt ggg tot ggg aca
gacttcacc ct c aac at ¢ cat240 Arg Phe Ser0y Ser 0 y (% y Thr Asp Phe Thr Leu Mn lle Hs
65707580 cct gt g gag gag gag gat gotgca acctattac g caa agt aat288

o) o)
X\(g*l\l\(g*N N N \/\O/\/ \/\O/
H OCH40
5 o !l ocHo s o
o)
§ .
Y | " "
o) oL O
~ o © I\Q
~ o” ~o
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Pro Val OuGuOu Asp Al a Al a Thr Tyr Tyr Cys OnOn Ser Asn Page 3 ST25 859095 gag gat cog t gg
acg ttcggtggaggc acc aag ct g gaa at c aaa333 u Asp Pro Tr p Thr Phe Gy Gy Gy Thr Lys Leu Gl u
lle Lys 100N912P09438%3 10 <211>111 <212> PRT <213> Ms rruscul us <REGIYWLME4Vval Leu
Thr Gl n Ser Pro A a Ser Leu Ala Val Ser Leu Gl y 151015 n kg Ala Thr lie Ser Cys Lys Aa Ser0n

HOOC\V/N\V/COOH

0
A LN !
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0O 0O 0O
SOIT IO
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SOsH
’ o}
N, H
| ﬁ I @YH(N
o} o. O
ATT O
~ o NH
HOOC
COOH ,and
o}
R § H
ll\l ll\l N N
o} Oo_ O
O TT IO
~ o} NH
NH,

or pharmaceutically acceptable salts or solvates thereof.

[0244] In one aspect, hydrophilic groups, such as but not limited to triethylene
glycol esters (TEG) can be attached to the Drug Unit at R'". Without being bound by
theory, the hydrophilic groups assist in the internalization and non-agglomeration of
the Drug Unit.

[0245] In some embodiments, the Drug unit is not TZT-1027. In some

embodiments, the Drug unit is not auristatin E, dolastatin 10, or auristatin PE.
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y Asp Ser Tyr Nbt Asn Tr p Tyr On On Lys Pro Gy On Pro Pro 354045 Lys Val Leu ii e Tyr A a Al a Ser
Asn Leu O u Ser Gy lle Pro A a 505560 Arg Phe Ser Oy Ser 0y Ser 0y Thr Asp Phe Thr Leu Mn lle
Hs 65707580 P0VEHOGUOU Asp Al a Al a Thr Tyr Tyr Cys OnOn Ser ASPCHBESRIE8/07224 Pro Tr p
Thr Phe Gy Gy Gy Thr Lys Leu Gl u lle Lys 100105110 <210> 11 <211> 45 <212> DNA <213> Ms

rruscul us <400> 1}(236p¢saasnAqadtiebl gatilt satjoghebagdatia faaad Folidhingl2 <211> 15
<212> PRT <213> Ms rruscul us ) )
structures wherein “mAb-s-* represents the anti-CD30 antibody:

CH3

c
o 0 &
s PN N N N
o 07N 7N
NS~ 5 I 0cHO  OcHiO
Val-Cit—N
g H OH

0

L-MC-vc-PAB-MMAF

CHs OH

H
o 0 &
s N N N N
o 0" "N N
NS~ A I 5 I Och0 OCH50
Val-Cit——N
3 H

L-MC-vc-PAB-MMAE

or

[t o 0

OCH30 OCH30
H

L-MC-MMAF

wherein Val is valine, and Cit is citrulline.
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<400> 12 Lys A a Ser 0 n Ser Val Asp Phe Asp Oy Asp Ser Tyr Nbt Mn 151015 <210> 13 <211> 21
<212> DNA <213> Ms rruscul us <400> 13 ST25 got goat cca at ct agaat c t21 <210> 14 <211>7
<212> PRTYORSMSMlscul us <400> 14 Al a A a Ser Mn Leu Gl u Ser PCT/US2008/079224

ANTIBODY UNIT

[0247] The antibody unit (L) has at least one functional group that can form a
bond with a functional group of a Linker unit or a Drug unit. Useful functional
groups that can be present on an antibody unit, either naturally, via chemical
manipulation or via engineering, include, but are not limited to, sulthydryl (-SH),
amino, hydroxyl, carboxy, the anomeric hydroxyl group of a carbohydrate, and
carboxyl. In some embodiments, an antibody unit functional group is a sulfhydryl
group. The sulfthydryl group is typically a solvent accessible sulfthydryl group, such
as a solvent accessible sulfhydryl group on a cysteine residue. Sulfhydryl groups can
be generated by reduction of an intramolecular or intermolecular disulfide bond of an
antibody. Sulthydryl groups also can be generated by reaction of an amino group of a
lysine moiety of an antibody using 2-iminothiolane (Traut’s reagent) or another
sulfhydryl generating reagent.

[0248] In some embodiments, one or more sulthydryl groups are engineered
into an antibody unit, such as by amino acid substitution. For example, a sulthydryl
group can be introduced into an antibody unit. In some embodiments, a sulthydryl
group is introduced by an amino acid substitution of serine or threonine to a cysteine
residue, and/or by addition of a cysteine residue into an antibody unit (an engineered
cysteine residue). In some embodiments, the cysteine residue is an internal cysteine
residue, i.e., not located at the N-terminus or C-terminus of the antibody moiety.

[0249] To control the number of Drug or Linker unit-Drug units attached to an
antibody unit, one or more cysteine residues can be eliminated by amino acid
substitution. For example, the number of solvent accessible cysteine residues in an
immunoglobulin hinge region can be reduced by amino acid substitution of cysteine
to serine residues.

[0250] In some embodiments, an antibody unit contains 1,2, 3,4,5,6 7 or 8
solvent-accessible cysteine residues. In some embodiments, an antibody unit contains
2 or 4 solvent-accessible cysteine residues.

[0251] The present invention also provides kits for the treatment of HL.. The
kit can comprise (a) a container containing an antibody-drug conjugate and (b) one or
more additional containers containing the chemotherapeutic drugs. Such kits can
further include, if desired, one or more of various conventional pharmaceutical kit

components, such as, for example, containers with one or more pharmaceutically
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15 <210> 15 <211> 27 <212> DNA <213> Ms rruscul us <400> 15 cagcaaagt a at gaggat cc gt
ggacg27 <210> 16 <211> 9 <212> PRT <213> Ms rruscul us <400> 16 n On Ser Mn 0 u Asp Pro Trp
Thr 15 <210¥0Q 700994896375 <212> DNA PCT/US2008/079224

acceptable carriers, additional containers, etc., as will be readily apparent to those
skilled in the art. Printed instructions, either as inserts or as labels, indicating
quantities of the components to be administered, guidelines for administration, and/or
guidelines for mixing the components, can also be included in the kit.

[0252] The present invention is not to be limited in scope by the specific
embodiments described herein. Various modifications of the invention in addition to
those described herein will become apparent to those skilled in the art from the
foregoing description and accompanying figures. Such modifications are intended to
fall within the scope of the appended claims.

[0253] All publications and patent documents cited above are hereby
incorporated by reference in their entirety for all purposes to the same extent as if
each were so individually denoted.

[0254] The invention is further described in the following examples, which

are in not intended to limit the scope of the invention.
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<213> Ms rruscul us <220> <221> CDS <222> (1) .(375) <400> 17 gag gt g aag ct g gt g gag tot gga
ggaggcttggtacag cctggg ggt48 u ValLysLeuValGluSer0OyGlyOylLeuValOnProOyGly
151015 tot V9 2W8/e48847cc t gt gca act tot ggg tt c acc t t ¢ agt gat t ac96 BET(UESF0$/Y79%d Ser Oys
Al a Thr Ser 0y Phe Thr Phe Ser Asp Tyr 202530t at at g aac t gg gt ¢ cgc cag cct cca gga aag got ct
tgagtggttgldd Tyr NW Mn Tr p Val kg On BxoaRiP1I0RsLys Ala Leu O u Tr p Leu 354045 ggttttatt

aga aac aaa got aat ggt t ac aca aca ?ag ttcagtgcal9?2 y Phe lie ArgMn Lys Ala Mn Oy Tyr Thr
Thr 0 u Phe Bxamplechigsggbination of the antibody-drug conjugate cAC10-veMMAE (cAC10-

MC-vc-PAB-MMAE) with chemotherapeutic regimens for the treatment of HL,

[0255] The effects of combining cAC10-vcMMAE treatment with
gemcitabine or ABVD or other chemotherapeutic regimens were studied in a L.540cy
tumor model (Francisco et al., Blood 2003;102:1458-146). To determine the
maximum tolerated dose (MTD) of ABVD and gemcitabine, body weights of SCID
mice treated with increasing amounts of drugs were assessed daily. The criteria
defining the MTD were > 20% decrease in body weights or other signs of morbidity
during the entire treatment followed by a 2 week recovery period. Tumor quadrupling
or triplicating times were chosen as time to endpoint (TTE), which were determined
by using the non-liner regression analysis for exponential growth of each individual
tumor growth data set from each experimental animal. The tumor quadrupling time
was calculated based on the tumor volume at the beginning of treatment. Animals
that did not reach the endpoint were assigned a TTE value equal to the last day of the
study. % TGD (tumor growth delay) reflects the delay in reaching TTE relative to
control treated tumors, which was determined by using the formula: %TGD= [(T-
C)/C]x100, where T and C are the median times in days for treated and control
groups, to reach TTE, using the start of treatment as day 1. Statistical analysis and
graphic presentations were conducted using Prism (GraphPad) software for Windows
3.03 software. Median tumor growth curves show group median tumor volumes as a
function of time. The Logrank test was used to analyze the significance of the
differences between TTE of treated and control tumor groups, with differences
deemed significant (*) at 0.01< P < 0.05, and highly significant (**) at P < 0.01. A 1
mg/kg, q4dx3 treatment schedule for cAC10-veMMAE was selected based on
previous reports demonstrating maximal therapeutics effects at a q4d x4 schedule.

[0256] Administration of ABVD or cAC10-veMMAE alone to 1.540cy tumor
bearing mice induced tumor regressions and significant tumor growth delays
compared to control treatment (Figure 1A). However, tumors eventually progressed.
There were 4/9 durable tumor regressions in the animals treated with cAC10-
vcMMAE monotherapy and 0/9 durable responses in the animals treated with ABVD
monotherapy. In contrast, combination of cAC10-veMMAE with ABVD resulted in

durable tumor regressions in all experimental animals (9/9 durable responses) (Fig.
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totgtgatgggtcggttcaccatctccagagatgattcc caaago at c240 Ser Val Nbt 0 y Arg Phe Thr lie
Ser Ar g Asp Asp Ser 0 n Ser lie 65707580 ctctat cttcag at g aac acc ct g aga got gag gac agt goo
act t at288 [VEQ 20908967 n Nbt Asn Thr Leu A- g Al a 0 u Asp Ser Al a Thr BGTRS2E$H)PAYe 5 ST25 t
ac t gt gca aga gat coo ccct at ggt aac ccc catt att at got at g336 Tyr Oys Ala Ar g Asp Pro Pr o Tyr

Gl'y Mn Pro As Jht o aANadily JiQRHRSALMEREsak Logagt SRt dom PRALER 86 6RAC gt C t cc t ca37s
Asp Tyr Tr pGy On Gl y Thr Ser Val Thr Val Ser Ser 115120125 <210> 18 <211> 125 <212> PRT
<213> Ms rrif€atnet arm alone. Similarly, when treatment was initiated at 300 mm” tumor

volume, there was a significant increase in TGD and 50% durable responses (5/10

animals) in the animals treated with combination therapy (Figure 1B), whereas there

were 2/10 durable responses in animals treated with cAC10-veMMAE monotherapy

and no durable responsese in animals treated with ABVD monotherapy. It should be

noted that the dosages for the ABVD regimen were reduced by 25% in the high-bar

model as compared to the low-bar model. The delay in tumor growth induced by the

combination treatment was highly significant relative to each individual treatment arm

alone (Table 1). No significant differences in body weight loss or morbidity were

noted in the combination group, suggesting comparable tolerability (data not shown).

Table 1
Treatment Median TGD Median TGD Combo vs single
(Figure 1A) (Figure 1B) agent (P-vlaue)
(days to quadruple) | (days to triple) (A) (B)
cAC10-veMMAE 63 41 p=0.0101 p=0.05
ABVD 38.4 22.5 p<0.0001 p=0.001
ABVD + cAC10- >80.5%* 61.5
veMMAE

*The experiment was terminated. At this point, there were durable tumor regressions

in all animals.

[0257] Next, the effect of combining cAC10-veMMAE with gemcitabine was
studied. For this purpose, mice were implanted with [.540cy tumors and treated with
cAC10-veMMAE and gemcitabine, either alone or combined. While single arm
treatment led to significant delays in tumor growth and one durable response, the
combination of cAC10-veMMAE with gemcitabine enhanced the anti-tumor response
and durable responses were found in all animals (5/5, Fig. 2A). Improved efficacy in
the combination treatment group was also noted when drug administration occurred
when tumors reached a substantially larger size (300 mm”, Fig. 2B).

Immunohistochemical analysis of tumors did not reveal significant changes in CD30

94



<400>180uValLysLeuValGluSerOyGlyOyLeuValGInProOyGly 151015 Ser Leu Arg
Leu Ser Oys Al a Thr Ser 0y Phe Thr Phe Ser Asp Tyr 202530 Tyr NW Mn Tr p Val A-gOn Pro Pro0 y
Lys Ala LeuVWQ2#99948647354045 0 y Phe lie Ar g Mn Lys Ala Mn Gl y Tyr BSTIH2E80 PR Ser A a
505560 Ser Val Nbt 0y Arg Phe Thr lie Ser Ar g Asp Asp Ser 0 n Ser lie 65707580 Leu Tyr Leu O n

Nbt Asn Thr di@hebsi shAd @R thASR et dd Wi ¥iRGI0BY DY QyséManed risRRI@ BR@ Tyr Gl'y Mn

Pro His Tyr Tyr Ala NW 100105110 ) o
interference with target gene expression (data not shown). Similar to the ABVD

experiment, combination treatment with gemcitabine resulted in a significant delay in
tumor growth, which was more than additive (Table 2) and lead to durable responses.
No significant differences in body weight loss or morbidity were noted in the

combination group, suggesting comparable tolerability (data not shown).

Table 2

Treatment Median TGD Median TGD | Combo vs single

(Figure 2A) (Figure 2B) agent (P-vlaue)

(days to quadruple) | (days to (A) (B)

triplicate)

cAC10-veMMAE 34 39.5 p=0.0088 p=0.0375
Gemcitabine 5 15.5 p<0.0024 p=0.0154
Gemcitabine + >75 >75
cAC10-veMMAE

[0258] In a second study illustrated by Figure 7 and Table 3 below, 7/8
durable responses were seen with combination treatment with cAC10-veMMAE and
gemcitabine, whereas 1/7 durable responses were seen with single arm treatment with

cAC10-veMMAE and 1/6 durable responses were seen with single arm treatment with

gemcitabine.
Table 3
Treatment Median TGD (Figure | Combo vs single agent
7 (P-vlaue)
(days to quadruple) (A)
cAC10-veMMAE 78.01 p=0.0037
Gemcitabine 42 P=0.0021
Gemcitabine + >100*
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Asp Tyr Tr pGy On Gl y Thr Ser Val Thr Val Ser Ser 115120125 <210> 19 <211> 15 <212> DNA
<213> Ms rruscul us <400> 19 gat t act at at gaacl5 <210> 20 <211> 5 <212> PRT <213> Ms rruscul
us <400> 20VASHPIHIWNDt Mn 15 ST25 PCT/US2008/079224

cAC10-veMMAE

*The experiment was terminated. At this point, there were durable tumor regressions

in 7/8 animals.

[0259] The effect of combining cAC10-veMMAE with GVD was studied. For
this purpose, mice were implanted with .540cy tumors and treated with cAC10-
veMMAE and GVD, either alone or combined. Treatment was initiated at 100 mm®
tumor volume for two separate experiments that were conducted (3A and 3B). In the
first experiment, 6/9 durable responses were seen with the combination therapy
whereas 4/9 durable responses were seen with cAC10-veMMAE treatment alone and
0/9 durable responses with single arm treatment with GVD. In the second
experiment, 7/7 durable responses were seen with the combination therapy whereas
0/7 durable responses were seen with cAC10-vcMMAE treatment alone and 0/7

durable responses with single arm treatment with GVD.

Table 4
Treatment Median TGD Median TGD Combo vs single agent

(Figure 3A) (Figure 3B) (P-vlaue)

(days to quadruple) | (days to quadruple) | (A) (B)
cAC10-veMMAE 84.6 54.7 p=0.5089 p=0.0004
GVD 332 34.4 p<0.0001 p=0.0005
GVD + cAC10- >77 >107
veMMAE

[0260] The effect of combining cAC10-veMMAE with vinorelbine was
studied. For this purpose, mice were implanted with [.540cy tumors and treated with
cAC10-veMMAE and vinorelbine, either alone or combined. Treatment was initiated
at 100 mm’ tumor volume for two separate experiments that were conducted (4A and
4B). In the first experiment, 1/6 durable responses were seen with the combination

therapy whereas 1/6 durable responses were seen with cAC10-veMMAE treatment
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<210> 21 <211> 57 <212> DNA <213> Ms rruscul us <400> 21 ttt at t agaa acaaagct aa t ggt t acaca
acagagt t ca gt gcat ct gt gat gggt57 <210> 22 <211> 19 <212> PRT <213> Ms rruscul us <400> 22
Phe lie Ar ghRQOBWMNn 0y Tyr Thr Thr 0 u Phe Ser Ala Ser 151015 VRB{B49807024 23 <211>
42 <212> DNA <213> Ms rruscul us <400> 23 gat cccccct at ggt aaccc ccat t at t at gct at ggact ac42

alone and 0/6 durable responses with single arm treatment with vinorelbine. In the
second experiment, 6/10 durable responses were seen with the combination therapy
whereas 4/10 durable responses were seen with cAC10-veMMAE treatment alone and

0/9 durable responses with single arm treatment with vinorelbine

Table 5
Treatment Median TGD Median TGD Combo vs single agent

(Figure 4A) (Figure 4B) (P-vlaue)

(days to quadruple) | (days to quadruple) | (A) (B)
cAC10-veMMAE 64 78.8 p=0.4500 p=0.3769
Vinorelbine 28 344 p<0.0004 p=0.0001
Vinorelbine + 71 >78
cAC10-veMMAE

[0261] The effect of combining cAC10-veMMAE with doxorubicin was
studied. For this purpose, mice were implanted with [.540cy tumors and treated with
cAC10-veMMAE and doxorubicin, either alone or combined. Treatment was
initiated at 100 mm’ tumor volume for two separate experiments that were conducted
(5A and 5B). In the first experiment, 0/4 durable responses were seen with the
combination therapy whereas 1/6 durable responses were seen with cAC10-veMMAE
treatment alone and 0/3 durable responses with single arm treatment with
doxorubicin. In the second experiment, 7/10 durable responses were seen with the
combination therapy whereas 4/10 durable responses were seen with cAC10-

vcMMAE treatment alone and 0/9 durable responses with single arm treatment with

doxorubicin
Table 6
Treatment Median TGD Median TGD Combo vs single agent
(Figure 5A) (Figure 5B) (P-vlaue)
(days to quadruple) | (days to quadruple) | (A) (B)
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<210> 24 <211> 14 <212> PRT <213> Ms rruscul us <400> 24 Asp Pro Pro Tyr O y Asn Pro His Tyr
Tyr Ala Nbt Asp Tyr 1510 <210> 25 <211> 333 <212> DNA <213> Ms rruscul us <220> <221> CDS
<222> (1) .(9%BINAOMIP5 gac at t gt g ct g acc cag tot cct got t cc t t a got BETHBPHOEYYUS Asp lie
Val Leu Thr O n Ser Pro A a Ser Leu Ala Val Ser Leu 0y 151015

cAC10-veMMAE 64 78.8 p=0.0140 p=0.0762
Doxorubicin 32 27.2 p<0.0067 p=0.0001
Doxorubicin + 52 > 78

cAC10-veMMAE

[0262] The effect of combining cAC10-veMMAE with vinblastine was
studied. For this purpose, mice were implanted with [.540cy tumors and treated with
cAC10-veMMAE and vinblastine, either alone or combined. Treatment was initiated
at 300 mm’ tumor volume (6). 0/10 durable responses were seen with the
combination therapy whereas 1/8 durable responses were seen with cAC10-veMMAE

treatment alone and 0/10 durable responses with single arm treatment with

vinblastine.
Table 7
Treatment Median TGD Combo vs single agent
(Figure 6) (P-vlaue)
(days to triple)
cAC10-veMMAE 45.9 p=0.5970
Vinblastine 30.93 p<0.0001
Vinblastine + 55.7
cAC10-veMMAE

Example 2: Combination of the antibody-drug conjugate cAC10-mcMMAF

with gemcitabine for the treatment of HL.
[0263] The effects of combining cAC10-mcMMAF treatment with

gemcitabine was studied in the same manner as the experiments with cAC10-

veMMAE. A 1 mg/kg, q4dx3 treatment schedule for cAC10-mcMMAF was selected.
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cag agg goo acc at ctcat gc agg goo ago aaa agt gt ¢ agt gca tot96 0 n A- g Ala Thr lie Ser Cys Arg
A a Ser Lys Ser Val Ser Ala Ser 202530 ggc t at aatt at at g cac t gg t ac caa cag aaa gca ggg cag
cca ccc144 W9 209PM895yr Nbt Hs Tr p Tyr On On Lys Ala Gy On Pro Pro 384082885934 ct c ct ¢
atccatcttgcatccaacctagaatctggg gtc cotgool92 Lys Leu Leu lie His Leu Ala Ser Asn LeuOu

Ser Gl y Val r@aA $1219R60,308ht 20t 00k AGIORYIO QIS BEAEAE W R ReChbRRGE C cat240 Arg
Phe SerOy Ser0y Ser 0y Thr Asp Phe Thr Leu Mn lle Hs 65707580 CCt}\%t{jglA ag gag gag gat got t

ca acc t at t feregy Hress Sgiydyshls B Usrovsa S rEhrAGK RS %Ar%%ﬂ@i nHis Ser0

y alone and 0/10 durable responses with single arm treatment with gemcitabine. The

experiment is in its S1rst day and is not yet complete.
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859095 gagcttccattcacgttcggctcgggg acaaagttggaaataaaa333 ulLeu Pro Phe ThrPhe Oy
SerOy ThrLys Leu Gl u lle Lys 100105110 <210> 26 <211>111 <212> PRT <213> Ms rruscul us <400>
26 Asp lie Val Leu Thr GI n Ser Pro A a Ser Leu Ala Val Ser Leu Gl y 151015 n A- g Ala Thr lie Ser Cys
Arg A a Ser Lys Ser Val Ser Ala Ser 202530 y Tyr Mn Tyr Nbt Hs Tr p Tyr On On Lys Ala Gy On Pro Pro
354045 Lys Egyrkeu lie His Leu Ala Ser Asn LeuOu Ser Gly Val Pro A a

1. The use of an antibody-drug conjugate compound comprising an anti-CD30
antibody conjugated to an auristatin compound in the manufacture of a medicament for
use in combination therapy with a chemotherapeutic regimen comprising doxorubicin,
bleomycin, vinblastine, and dacarbazine for the treatment of Hodgkin lymphoma in a
subject.

2. The use of claim 1 wherein said antibody-drug conjugate compound is for
delivery over a treatment cycle wherein the total dose over the treatment cycle is from
about 0.1 mg/kg to about 3.8 mg/kg of the subject's body weight.

3. The use of claim 1 wherein said antibody-drug conjugate compound is for
delivery over a treatment cycle wherein the total dose over the treatment cycle is from 0.1
mg/kg to 2.7 mg/kg of the subject’'s body weight.

4, The use of any one of claims 2 to 3 wherein the antibody-drug conjugate
compound is delivered as a split dose over the treatment cycle.

5. The use of any one of claims 2 to 3 wherein the antibody-drug conjugate
compound is delivered as a single dose over the treatment cycle.

6. The use of any one of claims 2 to 4 wherein the treatment cycle is three or four
weeks.

7. The use of claim 6 wherein said chemotherapeutic regimen and said antibody-

drug conjugate compound are administered on days 1 and 15 of a four week treatment

cycle.

8. The use of claim 1 wherein said antibody-drug conjugate compound is

administered in a dose range of 0.2 to 1.2 mg/kg of the subject's body weight per dose.

9. The use of claim 1 wherein said antibody-drug conjugate compound is
administered in a dose range of 1 to 1.5 mg/kg of the subject's body weight per dose.

10. The use of any one of claims 1 to 9 wherein said subject is treated with about 25
mg/m? doxorubicin, about 10 U/m?bleomycin, about 6 mg/m? vinblastine, and about 375
mg/m?dacarbazine on days 1 and 15 of a four week treatment cycle.

11. The use of any one of claims 1 to 6 and 8 to 9 wherein the antibody-drug
conjugate compound and chemotherapeutic regimen comprising doxorubicin, bleomycin,
vinblastine and dacarbazine are administered during a treatment cycle of three or four
weeks and no additional anti-cancer agents are administered during the treatment cycle.
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505560 Arg Phe SerOy Ser 0y Ser 0y Thr Asp Phe Thr Leu Mn lle Hs 65707580 Pro Val OuGuOu Asp
Al a Ser Thr Tyr Tyr Cys Gl n Hi s Ser 0y 859095 u Leu Pro Phe Thr Phe Oy Ser Oy Thr Lys Leu Gl u
lle Lys 100105110 <210> 27 <211> 45 <212> DNA <213> Ms rruscul us <400> 27 agggccagca aaagt gt
cagtgcatctggctataattatatgcacds <210> 28 <211> 15 <212> PRT <213> Ms rruscul us <400> 28

ST25 Arg A goSer Lisedes YetIeh A\l@oneisting EyseMtinilyofNaimiisistering to a subject in need
thereof a chemotherapeutic regimen comprising doxorubicin, bleomycin, vinblastine and
dacarbazine and an antibody-drug conjugate compound, wherein said antibody-drug
conjugate compound is an anti-CD30 antibody conjugated to an auristatin compound and
administration of said antibody-drug conjugate compound and the chemotherapeutic
regimen provides a synergistic effect in the treatment of Hodgkin lymphoma in the
patient.

13. The use of any one of claims 1 to 12 wherein said subject has relapsed or
refractory Hodgkin lymphoma and has not previously been treated with said
chemotherapeutic regimen.

14, The use of any one of claims 1 to 13 wherein the antibody-drug conjugate
compound is administered for two or more treatment cycles.

15. The use of an antibody-drug conjugate compound comprising an anti-CD30
antibody conjugated to an auristatin compound in the manufacture of a medicament for
use in combination therapy with gemcitabine for the treatment of Hodgkin lymphoma in
a subject.

16. The use of claim 15 wherein said antibody-drug conjugate compound is delivered
over a treatment cycle wherein the total dose over the treatment cycle is from 0.1 mg/kg
to 3.2 mg/kg of the subject's body weight.

17. The use of claim 15 wherein said antibody-drug conjugate compound is delivered
over a treatment cycle wherein the total dose over the treatment cycle is from about 0.6
mg/kg to about 3.2 mg/kg of the subject’'s body weight.

18. The use of any one of claims 16 to 17 wherein the antibody-drug conjugate
compound is delivered as a split dose over the treatment cycle.

19. The use of any one of claims 16 to 17 wherein the antibody-drug conjugate
compound is delivered as a single dose over the treatment cycle.

20. The use of any one of claims 16 to 19 wherein the treatment cycle is three weeks.
21. The use of any one of claims 16 to 19 wherein the treatment cycle is four weeks.
22, The use of claim 15 wherein the antibody-drug conjugate compound is
administered in a dose range of 0.4 mg/kg to 1 mg/kg of the subject's body weight per
dose.
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151015 <210> 29 <211> 21 <212> DNA <213> Ms rruscul us <400> 29 ct t gcat cca acct agaat c t21
<210> 30 <211> 7 <212> PRT <213> Ms rruscul us <400> 30 Leu A a Ser Mn Leu Gl u Ser 15 <210> 31
<211> 27 <212> DNA

23. The use of any one of claims 15 to 22 wherein gemcitabine is administered in a
dose range of 500 mg/m? to 1500 mg/m? per dose.

24, The use of any one of claims 15 to 19 and 22 to 23 wherein the antibody-drug
conjugate compound and gemcitabine are administered during a treatment cycle of three
or four weeks and no additional anti-cancer agents are administered during the treatment
cycle.

25. The use of claim 15, consisting essentially of administering to a subject in need
thereof gemcitabine and an antibody-drug conjugate compound, wherein said antibody-
drug conjugate compound is an anti-CD30 antibody conjugated to an auristatin
compound and administration of said antibody-drug conjugate compound and
gemcitabine provides a synergistic effect in the treatment of Hodgkin lymphoma in the
patient.

26. The use of any one of claims 15 to 25 wherein said subject is suffering from
advanced stage Hodgkin lymphoma.

217. The use of any one of claims 15 to 25 wherein said subject has relapsed or
refractory Hodgkin lymphoma.

28. The use of any one of claims 15 to 19 and 22 to 27 wherein the antibody-drug
conjugate compound is administered for two or more treatment cycles of three or four
weeks.

29.  The use of any one of claims 1 to 28 wherein the auristatin compound is
conjugated to the anti-CD30 antibody via a linker that is cleavable under intracellular
conditions, such that cleavage of the linker releases the auristatin compound from the
antibody in the intracellular environment.

30. The use of any one of claims 1 to 28 wherein the antibody-drug conjugate
compound has the following structure:

& CHs OH

mAl
N~ o OCH;0 OCH30
Val-Cit—N s °
Ju H

whereinmAb-s- represents the anti-CD30 antibody and p ranges from 1 to
about 10.
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<213> Ms rruscul us <400> 31 cagcacagt g gggagct t cc at t cacg27 <210> 32 <211> 9 <212> PRT
<213> Ms rruscul us <400> 32 On Hs Ser GyOu Leu Pro Phe Thr 15 <210> 33 <211> 330 <212> PRT
<213> 1-brro sapi ens <400> 33 Ala Ser Thr Lys 0 y Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
151015 Ser Thr Ser Gy Gy Thr Ala Ala Leu 0y Cys Leu Val Lys Asp Tyr 202530

31. The use of any one of claims 1 to 28 wherein the auristatin compound is
conjugated to the antiCD30 antibody via a linker that is not cleavable under intracellular
conditions and the auristatin compound is released by antibody degradation.

32. The use of any one of claims 1 to 28 wherein the antibody-drug conjugate
compound has the following structure:

mA

O” OH

p

whereinmAb-s- represents the anti-CD30 antibody and p ranges from 1 to
about 10.

33. The use of claim 30 or 32 wherein there is an average of 4 auristatin drugs per
antibody.

34, The use of any one of claims 1 to 33 wherein said anti-CD30 antibody is a
chimeric AC10 antibody or competes for binding with a chimeric AC10 antibody.

35. The use of claim 34 wherein the anti-CD30 antibody is a chimeric AC10
antibody.
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Phe Pro O u Pro Val Thr Val Ser Tr p Mn Ser Gy Aa Leu Thr Ser 354045 0 y Val His Thr Phe Pro Ala
Val Leu O n Ser Ser Gl y Leu Tyr Ser 505560 Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gl y
ThrOn Thr Page 9 ST25 65707580 Tyr lie Cys Asn Val Asn His Lys Pro Ser Mn Thr Lys Val Asp Lys
859095 Lys Val 0 u Pro Lys Ser Cys Asp Lys Thr His Thr grs Pro Pro grs 100105110 Pro Aa Pro (3u

Leu Leu Oy Oy Pro Ser Val Phe Leu Phe Pro Pres14%120125
SEQUENCE LISTING

<110> Seattle Genetics, Inc.
Gruyters, Ezogelin
Sievers, Eric
Gerber, Hans-Peter

<120> Combination Therapy With Antibody-Drug Conjugates
<130> 0030-00513PC

<150> US 60/979,594
<151> 2007-10-12

<150> US 61/027,668
<151> 2008-02-11

<150> US 61/040,641
<151> 2008-03-28

<160> 34
<170> Patentln version 3.5

<210> 1

<211> 351

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<222> (1)..(351)

<400> 1

cag atc cag ctg cag cag tct gga cct gag gtg gtg aag cct ggg gct 48
GIn Ile GIn Leu GIn GIn Ser Gly Pro Glu val Val Lys Pro Gly Ala

1 5 10 15

tca gtg aag ata tcc tgc aag gct tct ggc tac acc ttc act gac tac 96
Ser Val Lys lle Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asp Tyr

tat ata acc tgg gtg aag cag aag cct gga cag gga ctt gag tgg att 144
Tyr Ile Thr Trp Val Lys GIn Lys Pro Gly GIn Gly Leu Glu Trp lle
35 40 45

gga tgg att tat cct gga agc ggt aat act aag tac aat gag aag ttc 192
Gly Trp 1le Tyr Pro Gly Ser Gly Asn Thr Lys Tyr Asn Glu Lys Phe
50 55 60

aag ggc aag gcc aca ttg act gta gac aca tcc tcc agc aca gcc ttc 240
Lys Gly Lys Ala Thr Leu Thr Val Asp Thr Ser Ser Ser Thr Ala Phe
65 70 75 80

atg cag ctc agc agc ctg aca tct gag gac act gct gtc tat ttc tgt 288
Met GIn Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val Tyr Phe Cys
85 90 95

gcg aac tat ggt aac tac tgg ttt gct tac tgg ggc caa ggg act cag 336
Ala Asn Tyr Gly Asn Tyr Trp Phe Ala Tyr Trp Gly GIn Gly Thr GlIn
100 105 110

gtc act gtc tct gca 351

Val Thr Val Ser Ala
115
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Lys Pro Lys Asp Thr Leu [VW lie Ser Arg Thr Pro (3 u Val Thr grs 130135140 Val Val Val Asp Val Ser
His O u Asp Pro O u Val Lys Phe Mn Tr p 145150155160 Tyr Val Asp 0 y Val (3 u Val His Asn Ala Lys
Thr Lys Pro Arg (3 u 165170175 (3 u (3 n Tyr Mn Ser Thr Tyr Arg Val Val Ser Val Leu Thr Val Leu
180185190 His (3 n Asp Trp Leu Asn 0y Lys (3 u Tyr Lys Cys Lys Val Ser Asn 195200205 Lys A a
Leu Pro Ala Pro lie (3 uLys Thrlie Ser Lys Ala ISf29 y 210215220 (3 n Pro Arg O u Pro (3 n Val Tyr
Thr LEGHT0 Prp, Ser Arg Asp (3 u 225230235240 Leu Thr Lys Mn (3 n Val Ser Leu Thr Cys Leu Val

Lys Oggé}e

<213>

<400>

Tt

Mus musculus

2

GIn I1le GIn

1

Ser

Tyr

Gly

Lys

65

Met

Ala

Val

Val

Trp

50

Gly

GIn

Asn

Thr

<210>
<211>
<212>
<213>

<400>

gactactata taacc

<210>
<211>
<212>
<213>

<400>

Lys

Thr
35

Lys

Leu

Tyr

Val
115

3
15
DNA

Leu

Ile

20

Trp

Tyr

Ala

Ser

Gly

100

Ser

GIn

Ser

Val

Pro

Thr

Ser

85

Asn

Ala

Mus musculus

3

4
5
PRT

Mus musculus

4

Asp Tyr Tyr lle
1

<210>
<211>
<212>
<213>

<400>
tggatttatc ctggaagcgg taatactaag tacaatgaga agttcaaggg c

5
51
DNA

Thr
5

Mus musculus

5

GIn

Cys

Lys

Gly

Leu

70

Leu

Tyr

Ser

Lys

GIn

Ser

55

Thr

Thr

Trp

Gly

Ala

Lys

40

Gly

val

Ser

Phe

Pro

Ser

25

Pro

Asn

Asp

Glu

Ala
105

Glu

10

Gly

Gly

Thr

Thr

Asp

90

Tyr

Page 2

Val

Tyr

GIn

Lys

Ser

75

Thr

Trp

Val

Thr

Gly

Tyr

60

Ser

Ala

Gly

Lys

Phe

Leu

45

Asn

Ser

Val

GIn

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly
110

Gly

15

Asp

Trp

Lys

Ala

Phe

95

Thr

Ala

Tyr

Phe
Phe
80

Cys

GIn

15
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245250255 Pro Ser Asp Il e AlaVal O u Trp (3 u Ser Asn (3y (3 n Pro 0 u Asn 260265270 Mn Tyr Lys
Thr Thr Pro Pro Val Leu Asp Ser Asp (3 y Ser Phe Phe 275280285 Leu Tyr Ser Lys Leu Thr Val Asp
Lys Ser Arg Trp (3n (3 n 0y Asn 290295300 Val Phe Ser Cys Ser Val [VW His Gl u Al a Leu His Asn
Hi s Tyr Thr 305310315320 (3 n Lys Ser Leu Ser Leu Ser Pro (3y Lys 325330 <210> 34 ST25

ST25
<210> 6
<211> 17
<212> PRT
<213> Mus musculus

<400> 6

Trp Ile Tyr Pro Gly Ser Gly Asn Thr Lys Tyr Asn Glu Lys Phe Lys
1 5 10 15

Gly

<210> 7

<211> 24

<212> DNA

<213> Mus musculus

<400> 7
tatggtaact actggtttgc ttac 24

<210> 8

<211> 8

<212> PRT

<213> Mus musculus

<400> 8

Tyr Gly Asn Tyr Trp Phe Ala Tyr
1 5

<210> 9

<211> 333

<212> DNA

<213> Mus musculus

<220>
<221> CDS
<222>  (1)..(333)

<400> 9

gac att gtg ctg acc caa tct cca gct tct ttg gct gtg tct cta ggg 48
Asp lle Val Leu Thr GIn Ser Pro Ala Ser Leu Ala Val Ser Leu Gly

1

cag agg gcc acc atc tcc tgc aag gcc agc caa agt gtt gat ttt gat 96
GIn Arg Ala Thr 1le Ser Cys Lys Ala Ser GIn Ser Val Asp Phe Asp
20 25 30

ggt gat agt tat atg aac tgg tac caa cag aaa cca gga cag cca ccc 144
Gly Asp Ser Tyr Met Asn Trp Tyr GIn GIn Lys Pro Gly GIn Pro Pro
35 40 45

aaa gtc ctc atc tat gct gca tcc aat cta gaa tct ggg atc cca gcc 192
Lys Val Leu lle Tyr Ala Ala Ser Asn Leu Glu Ser Gly Ile Pro Ala
50 55 60

agg ttt agt ggc agt ggg tct ggg aca gac ttc acc ctc aac atc cat 240
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Asn lle His
65 70 75 80

cct gtg gag gag gag gat gct gca acc tat tac tgt cag caa agt aat 288
Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys GIn GIn Ser Asn
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<211> 106 <212> PRT <213> 1-brro sapi ens <400> 34 Thr Val Ala Ala Pro Ser Val Phe lie Phe Pro
Pro Ser Asp Ou On 151015 Leu Lys Ser 0y Thr A a Ser Val Val Cys Leu Leu Asn Mn Phe Tyr 202530
ProArgOuAlaLysValOn Trp Lys Val Asp Asn A a Leu 0 n Ser 354045 0 y Asn Ser 0 n O u Ser Val
Thr O u 0 n Asp Ser Lys Asp Ser Thr 505560 Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Al a Asp
Tyr O u Lys 65707580 His Lys Val Tyr Ala grs 0 usvabThrHisOn Oy Leu Ser Ser Pro 859095 Val Thr
Lys Ser Phe Asn Arg 0 §9 u Cys

gag gat ccg tgg acg
Glu Asp Pro Trp Thr
100

<210> 10

<211> 111

<212> PRT

<213> Mus musculus

<400> 10
Asp Ile Val Leu Thr
1

GIn Arg Ala Thr lle
20

Gly Asp Ser Tyr Met
35

Lys Val Leu lle Tyr
50

Arg Phe Ser Gly Ser
65

Pro val Glu Glu Glu
85

Glu Asp Pro Trp Thr
100

<210> 11

<211> 45

<212> DNA

<213> Mus musculus

<400> 11

ttc
Phe

GIn

Ser

Asn

Ala

Gly

70

Asp

Phe

ggt
Gly

Ser
Cys
Trp
Ala
55

Ser

Ala

Gly

Pro

Lys

Tyr

40

Ser

Gly

Ala

Gly

Ala

Ala

25

GIn

Asn

Thr

Thr

Gly
105

90

acc aag

y Thr Lys

Ser Leu
10

Ser GIn

GIn Lys

Leu Glu

Asp Phe
75

Tyr Tyr
90

Thr Lys

ctg
Leu

Ala

Ser

Pro

Ser

60

Thr

Cys

Leu

gaa
Glu

Val

Val

Gly

45

Gly

Leu

GIn

Glu

aaggccagcc aaagtgttga ttttgatggt gatagttata tgaac

<210> 12

<211> 15

<212> PRT

<213> Mus musculus

<400> 12

Lys Ala Ser GIn Ser Val Asp Phe Asp Gly Asp
1 5 10

<210> 13

<211> 21

<212> DNA

<213> Mus musculus

<400> 13
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atc
lle
110

Ser

Asp

30

GlIn

Ile

Asn

GlIn

Ile
110

aaa
Lys

Leu

15

Phe

Pro

Pro

Ile

Ser

95

Lys

Ser Tyr Met Asn

15

Gly

Asp

Pro

His
80

Asn

333

45



100105

gctgcatcca atctagaatc t

<210>
<211>
<212>
<213>

<400>

14
:
PRT

Mus musculus

14

Ala Ala Ser Asn Leu Glu Ser

1

<210>
<211>
<212>
<213>

<400>
cagcaaagta atgaggatcc gtggacg

<210>
<211>
<212>
<213>

<400>

15
27
DNA

5

Mus musculus

15

16
9
PRT

Mus musculus

16

GIn GIn Ser Asn Glu

1

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

gag gtg aag ctg
Glu val Lys Leu
1

tct
Ser

tat
Tyr

ggt
Gly

tct
Ser
65

ctc
Leu

ctg
Leu

atg
Met

Tttt
Phe
50

gtg
val

tat
Tyr

17
375
DNA

5

Mus musculus

CDS

(1)--(@75)

17

aga
Arg

aac
Asn
35

att
Ile

atg
Met

ctt
Leu

ctc
Leu
20

tgg
Trp

aga
Arg

ggt
Gly

cag
GIn

gtg
val
5

tcc
Ser

gtc
val

aac
Asn

cgg
Arg

atg
Met
85

Asp Pro Trp Thr

gag
Glu

tgt
Cys

cgc
Arg

aaa
Lys

ttc
Phe
70

aac
Asn

tct
Ser

gca
Ala

cag
GIn

gct
Ala

acc
Thr

acc
Thr

act
Thr

cct
Pro
40

aat
Asn

atc
Ile

ctg
Leu

tct
Ser
25

cca
Pro

tcc
Ser

aga
Arg

ST25

tac
Tyr

aga
Arg

gct
Ala
90
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ttg
Leu

ttc
Phe

aag
Lys

aca
Thr

gat
Asp
75

gag
Glu

gta
Val

acc
Thr

gct
Ala

aca
Thr

gat
Asp

gac
Asp

cag
GIn

ttc
Phe

ctt
Leu
45

gag
Glu

tcc
Ser

agt
Ser

cct
Pro

agt
Ser
30

gag
Glu

ttc
Phe

caa
GIn

gcc
Ala

Gly
15

gat
Asp

tgg
Trp

agt
Ser

agc
Ser

act
Thr
95

tac
Tyr

ttg
Leu

gca
Ala

atc
Ile
80

tat
Tyr

21

27

48

96

144

192

240

288



tac tgt gca aga gat
Tyr Cys Ala Arg Asp
100

gac tac tgg ggt caa
Asp Tyr Trp Gly GIn
115

<210> 18

<211> 125

<212> PRT

<213> Mus musculus

<400> 18

Glu Vval Lys Leu Vval
1

Ser Leu Arg Leu Ser
20

Tyr Met Asn Trp Val
35

Gly Phe Ile Arg Asn
50

Ser Val Met Gly Arg
65

Leu Tyr Leu GIn Met
85

Tyr Cys Ala Arg Asp
100

Asp Tyr Trp Gly GIn
115

<210> 19

<211> 15

<212> DNA

<213> Mus musculus

<400> 19
gattactata tgaac

<210> 20

<211> 5

<212> PRT

<213> Mus musculus

<400> 20

Asp Tyr Tyr Met Asn
1 5

ccc
Pro

Glu

Cys

Arg

Lys

Phe

70

Asn

Pro

Gly

ccc
Pro

acc
Thr

Ser

Ala

GIn

Ala

Thr

Thr

Pro

Thr

tat
Tyr

tca
Ser
120

Gly

Thr

Pro

40

Asn

Ile

Leu

Tyr

Ser
120

ggt
Gly
105

gtc
Val

Gly

Ser

25

Pro

Gly

Ser

Arg

Gly

105

Val

ST25
aac ccc
Asn Pro

acc gtc
Thr Val

Gly Leu
10

Gly Phe

Gly Lys

Tyr Thr

Arg Asp

75

Ala Glu
90

Asn Pro

Thr Val
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cat
His

tcc
Ser

Val

Thr

Ala

Thr

60

Asp

Asp

Ser

tat tat gct atg
Tyr Tyr Ala Met

tca
Ser
125

GIn

Phe

Leu

45

Glu

Ser

Ser

Tyr

Ser
125

110

Pro

Ser

30

Glu

Phe

GIn

Ala

Tyr
110

Gly

15

Asp

Trp

Ser

Ser

Thr

95

Ala

Gly

Tyr

Leu

Ala

lle

80

Tyr

Met

336

375

15



<210>
<211>
<212>
<213>

<400>

tttattagaa

<210>
<211>
<212>
<213>

<400>

21

57

DNA

Mus musculus

21

22
19
PRT
Mus musculus

22

Phe 1le Arg Asn Lys Ala Asn Gly Tyr
1 5

Val Met Gly

<210>
<211>
<212>
<213>

<400>

23

42

DNA

Mus musculus

23

ST25

acaaagctaa tggttacaca acagagttca gtgcatctgt gatgggt

Thr Thr Glu Phe Ser Ala Ser

10

gatccccect atggtaaccc ccattattat gctatggact ac

<210>
<211>
<212>
<213>

<400>

24
14
PRT
Mus musculus

24

Asp Pro Pro Tyr Gly
1 5

<210>
<211>
<212>
<213>

<220>
<221>
<222>

<400>

25

333

DNA

Mus musculus

CDS
(1)--(333)

25

gac att gtg ctg acc
Asp lle val Leu Thr
1

cag agg gcc acc atc
GIn Arg Ala Thr lle

99
Gl

20

c tat aat tat atg
y Tyr Asn Tyr Met

35

Asn Pro His Tyr Tyr Ala Met Asp Tyr

cag tct
GIn Ser

tca tgc
Ser Cys

cac tgg
His Trp

cct
Pro

agg
Arg

tac
Tyr
40

Ala

gcc
Ala
25

caa
GIn

10

tcc tta gct
Ser Leu Ala
10

agc aaa agt
Ser Lys Ser

cag aaa gca
GIn Lys Ala
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gtt
Val

gtc
Val

ggg
45

tct
Ser

agt
Ser
30

cag
GIn

15

ctg
Leu
15

gca
Ala

cca
Pro

tct
Ser

ccc
Pro

57

42

48

96

144



aaa
Lys

agg
Arg
65

cct
Pro

ctc
Leu
50

ttc
Phe

gtg
Val

ctt
Leu

<210>
<211>
<212>
<213>

<400>

ctc atc
Leu lle

agt ggc
Ser Gly

Glu Glu

cca ttc
Pro Phe
100

26
111
PRT

cat
His

agt
Ser

gag
Glu
85

acg
Thr

Mus musculus

26

Asp Ile Val Leu

1

GIn

Gly

Lys

Arg

Pro

Glu

Arg

Tyr

Leu

50

Phe

val

Leu

<210>
<211>
<212>
<213>

<400>

agggccagca

<210>
<211>
<212>
<213>

<400>

Ala Thr

Asn Tyr
35

Leu Ile

Ser Gly

Glu Glu

Pro Phe
100

27
45
DNA

Met

Ser

Glu
85

Thr

Mus musculus

27

28
15
PRT

Mus musculus

28

ctt
Leu

gat
Asp

ttc
Phe

GIn

Ser

Leu

Gly
70

Asp

Phe

gca
Ala
55

tct
Ser

Ser

Cys

Trp

Ala

55

Ser

Ala

Gly

tcc
Ser

tca
Ser

tcg
Ser

Pro

Arg

Tyr

40

Ser

Gly

Ser

Ser

aac
Asn

aca
Thr

acc
Thr

999
Gly
105

Ala

Ala

GIn

Asn

Thr

Thr

Gly
105

ST25
cta gaa
Leu Glu

gac ttc
Asp Phe
75

tat tac
Tyr Tyr
90

aca aag
Thr Lys

Ser Leu

10

Ser Lys

GIn Lys

Leu Glu

Asp Phe

Tyr Tyr

90

Thr Lys

aaagtgtcag tgcatctggc tataattata
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tct
Ser
60

acc
Thr

tot
Cys

ttg
Leu

Ala

Ser

Ala

Ser

60

Thr

Cys

Leu

ctc
Leu

cag
GIn

Val

Val

Gly

45

Gly

Leu

GIn

Glu

tgcac

gtc
Val

aac
Asn

cac
His

ata
lle
110

Ser

Ser

30

GIn

Val

Asn

Ile
110

cct
Pro

atc
lle

agt
Ser
95

aaa
Lys

Leu
15

Ala

Pro

Pro

Ser
95

Lys

Ala

cat
His
80

999
Gly

Gly

Ser

Pro

Ala

His

Gly

192

240

288

333

45



ST25
Arg Ala Ser Lys Ser Val Ser Ala Ser Gly Tyr Asn Tyr Met His
1 5 10 15

<210> 29

<211> 21

<212> DNA

<213> Mus musculus

<400> 29
cttgcatcca acctagaatc t 21

<210> 30

<211> 7

<212> PRT

<213> Mus musculus

<400> 30

Leu Ala Ser Asn Leu Glu Ser
1 5

<210> 31

<211> 27

<212> DNA

<213> Mus musculus

<400> 31
cagcacagtg gggagcttcc attcacg 27

<210> 32

<211> 9

<212> PRT

<213> Mus musculus

<400> 32

GIn His Ser Gly Glu Leu Pro Phe Thr
1 5

<210> 33

<211> 330

<212> PRT

<213> Homo sapiens

<400> 33
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu GIn Ser Ser Gly Leu Tyr Ser
50 55 60

Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly Thr GIn Thr
Page 9



65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

Lys

GIn

225

Leu

Pro

Asn

Leu

Val

305

GIn

Ile

Val

Ala

Pro

130

Val

vVal

GIn

GIn

Ala

210

Pro

Thr

Ser

Tyr

Tyr

290

Phe

Lys

<210>

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Lys

275

Ser

Ser

Ser

34

Asn

Pro

100

Glu

Asp

Asp

Gly

Asn

180

Trp

Pro

Glu

Asn

Ile

260

Thr

Lys

Cys

Leu

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

GIn

245

Ala

Thr

Leu

Ser

Ser
325

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

GIn

230

Val

Val

Pro

Thr

Val

310

Leu

His

Cys

Gly

Met

135

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Val

295

Met

Ser

Lys

Asp

Gly

120

Glu

Arg

Lys

200

Glu

Tyr

Leu

Trp

Val

280

Asp

Pro

Pro

Lys

105

Pro

Ser

Asp

Asn

vVal

185

Glu

Lys

Thr

Thr

Glu

265

Leu

Lys

Glu

Gly

ST25

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

Asp

Ser

Ala

Lys
330

75

Asn

Val

Thr

Glu

155

Lys

Ser

Lys

Pro

235

Leu

Asn

Ser

Arg

Leu
315

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Asp

Trp
300
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Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

GIn

Gly

285

GIn

Asn

Val

Pro

110

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Pro

270

Ser

GIn

His

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Phe

Gly

Tyr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn

Phe

Asn

Thr
320



<211>
<212>
<213>

<400>

Thr

1

Leu

Pro

Gly

Tyr

65

Val

val

Lys

Arg

Asn

50

Ser

Lys

Thr

106
PRT
Homo

34

Ala

Ser

Glu

35

Ser

Leu

val

Lys

sapiens

Ala Pro

Gly Thr

20

Ala Lys

GIn Glu

Ser Ser

Tyr Ala

85

Ser Phe
100

Ser

Ala

val

Ser

Thr

Cys

Asn

val

Ser

GIn

val

55

Leu

Glu

Arg

Phe

val

Trp

40

Thr

Thr

val

Gly

Ile

Val

25

Lys

Glu

Leu

Thr

Glu
105

ST25

Phe Pro
10

Cys Leu

Val Asp

GIn Asp

Ser Lys

75

His GIn
90

Cys
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Pro

Leu

Asn

Ser

60

Ala

Gly

Ser

Asn

Ala

45

Lys

Asp

Leu

Asp

Asn

30

Leu

Asp

Tyr

Ser

Glu

15

Phe

GIn

Ser

Glu

Ser
95

GlIn

Tyr

Ser

Thr

Lys

80

Pro



