DETECTI ON AND TREATMENT OF PANCREATI C, OVARI AN AND OTHER CANCERS Continuity
5100011 This application clains the benefit of US Provisional Application
No. 61/044,457, filed April 11, 2008, the disclosure of which is

i ncorporated by reference herein inits entirety. Background [0002] CD70 is
menber of turmr necrosis factor (TNF) fam|ly of nbrane- 10 bound
and secr et DU s RN ATD A £ &Mt o Tal e EA mgr DafyiRbyN A har Fek

mal i gnant cell types. CD70 is a tra R&ne type |l protein withits
carboxyl term nus exposed to the outside of cells and its am no term nus
found in the cytosolic side of the plasma nenbrane (Bowman et at, 1994, J.

| mmunot 152:1756-61; Goodwi n et at, 1993, Cell 73:447-56). Human CD70

contains a 20 anmino acid cytopl asm ¢ #eimity, an 18 AA 15 transnmenbrane
domai n, and a 155 AA extracellular domain with two potential N-Iinked

gl ycosyl at Si t ). Specific

i mmnoér e I pl at?@%aéf&%wglagnosﬁ %%831% %ngW%Hnaq Arpyslg?tﬁ)gﬁggl | s by

ant i - CD70 ari44pi5d] gied Wpedl d$, J008ythe discidesre of whichan thebfpokddad biadehohde et at
supra; Hintzen et at, 1994, J. IntnunoL 152:1762-73). Based on its honol ogy
to TNF-al pREIRHUSTOUEIE%t a, a 20trimeric structure is predicted for CD70
(Petsch et at, 1995, Mot Imrunol. 32:761-72). [0003] CD70 has limted
expression on normal tissues in hunBadgkgrdimd nakes CD70 an attractive
target for cancer therapies. CD70 expression has been identified, however,

on only a (a0 @yn@%rm%b&w%r@moﬁHsdaoﬁsSfarc@)mérer)efakm@aff%n%%brm on
cancer, certain types of Non-Hodgkin | ynphonma and nultiple nyel ona. CD70

expr es8i orbosnd whmrct@ianellec@es Batyrpiexpetsyd e e aotiey O(I;i prgil and mpbighad t hat

bind to n%t1 é@”’ sucgr ¢ e | unogy hItSI OChlb . ;[n?ctl el Sof CD70
expressi on o BT T %‘E“% PSS RG L RRQIEY 1t %5} § FEmIHsEXPescsoor
qual ity anb It}bﬂdjtﬁﬁe dthatls batks sbfnbiteingnls HPREEIH the birt&ssd‘lmrsuBWthe plasma
particul ar, cross-reactivi ty and background staining interfere with

det ect i on TB¢mERIOBIV RN W A dsimmgl. ﬂﬁgééﬁ@ 6|1n(§@‘?ﬁ“¥18ﬁf 861 983, €8l s and
other needg. 4By Eﬁuﬁ}a{w %O%Qa%g Jd‘ﬁPln% 6})1&388 UGG Fin e ﬁ‘@‘gl% of
ro at me an reat nent of

di agnosi s, progn Si's axl's and moni t of I ng
ovari df, pamesmeabrane dmdamt iﬁ&i a mmes:tmsallmgar doiairoditle swd potEitd) N-Tihieed
invention furt pr.ov nmet hods of nosi s, progngsis, 5 prophylaxis

and treat WSQHEP%PWkg?WW@nﬁ@aﬁWﬂt Wit al neBEDaR8eABEK (1 arynx or
phar ynx), lﬂﬂﬁgg %@ﬁ @[ha&l%g e}édr&z?mxﬁdr@gg& déﬁgg Kifilotsmhonma,

non- Hodgki n | |cu renal” cel |l carcinom,
i ncl udi ng aptibadiecyblds polgpemidics bﬁi%/andciﬂ ldBae((t‘r(aidwalmdt &, agperer Hudran aiahas.

[0005] I n I%BE, A ?tgt%%}lol ?&W&L%cjd )éa &1 1?\/1'10%?0 ogy % TRP Ih]; 'afid lTlI\ﬁ: g'te‘? daS to

denat ur ed
20 trimeric structure is predicted for CD70 (Petsch et al., 1995, Mol. Immunol, 32:761-72).

[0003] CD70 has limited expression on normal tissues in humans. This makes CD70
an attractive target for cancer therapies. CD70 expression has been identified, however,
on only a small number of cancers, such as renal cell carcinoma, colon cancer, certain
types of Non-Hodgkin lymphoma and multiple myeloma. CD70 expression on cancer
25  cells is typically detected using antibodies that bind to native CD70, such as by immuno-

histochemistry. Detection of CD70 expression on fixed patient samples has proved
problematic, due to poor quality antibodies that lack sufficient specificity for CD70. In
particular, cross-reactivity and background staining interfere with detection of CD70 in

fixed samples. The present invention solves this and other needs.

30



10 CD70 relative to binding to native CD70. In sone enbodi nents, the

anti body specifically binds to denatured CD70 on a fixed, ovarian SK-OV-3
or pancreatic PANCL cancer cell line relative to binding to native CD70.
The anti body can be a nonocl onal antibody, such as a chineric, humani zed or
human anti body. Preferably, the antibody binds to denatured CD70 on
formalin-fixed paraffin enbedded RIUEF SWBIMAR  yes with a 15speci fic bindi ng
that is t Igg%g t he

hybr i dom':lh[gg;Go“’(J)]rsnlertr g%m\?\n&%ﬁﬁ% M]ééé rﬁ&ﬁb% a)saéalﬁg?l%% @ggglpgél No. PTIgi-/8733 or
ant i body S@aMGIB@m@nm:tpmmmmwuelttwfbnmdmymcmnaanrbphbsn tapderaiusingt he ATCC

and assi ne cess PTA-8734.. In tic t.he non-specific
Cross- regcgf”i V@félﬁﬂ%hﬁ?ﬁ n%gﬂfeeggpt“{? #@"f’g‘fogfhaﬁmﬁlsog 8821, 1C1 or
ant i body %&@léﬁ%d tkdltrﬁél{fﬁn@ﬂiéﬁﬂbmc%tmé’xﬁ driiggandddiadnedaasarpet e for
specific binding to denatured CD70 with anti body SG 21.1Cl1 or with anti body
SG 21.5D12h a{mg@e lanomp, gliokipstersparultipls nechynb dtadekiilympompa.gwhded t hat

I ti t
ComPr | oeS AR ARt Ao [ ORISR el S PPRRE TRIR ERLEL 1 1

in a tissuellsadphsillody, eolmt:uaemdblsddaf cxtigledas, The 25ti ssue sarrpl e can be
fromthe pancreas ovary, lung, larynx, pharynx, breast, kidney, brain,
col on, 804" MR alfRMah R fidafl fbirf&@‘{’oéé}{% CDr0
protein |g@de aturen alI5I'he a?l x%'%’?i i gld:sgg?;hpalltgﬁééslgo tact ed wt &gn ant i body
that HiOndsCpemldtivead binding tdeamtetmem (D AOneekEtodingents theadnitivedCD70, and t he

bi nding of th i.b th ed t sue sa detected to term ne
whether crspecifeonineal dmard 0 Diing SRSEE ERIREONA SE P s Ne [ xod
tissue sampéaecérménqate edatdvd to %ﬁ{aﬁgﬂe%am?cmbl il allﬁﬁﬁ)d? chBO 2 BrRbEIeaAINY
cancer. In sonme enbodi nents, e sa eis fixed wth formalin and enbedded
i n par af f iastibody, embx?a]s alghimerés, hemamggmhunaanmtlh@w i Ryefsrably, declartibody

di agnosi n ter n to nmoni tor| ng
Croat nent a8 BRRRUSH RSl PR b S e P o S BB | 2Py nx,
pharyns, hpeast buﬂ[ng&liéitﬂs thblemBoF Bértkr kgl anaBsdydsG-21 MAl RPrédaced By tHeESSI on
incells in a sanp Iefromtheq]gatlent S pancreas, ovaries, 5lung, lary

pharynx, Bpéadema deposigehwish th T§§taﬁlléﬁss1grwﬁeﬁw@ﬁquﬂéo a’r’lé%@ﬁ%%omnt@edyect abI e

(1 eat mont 52T OB PRk B BV AMH S ARSI AFECERIMT | ¢ can

be a for M¢cessﬁor»<led e -81784. nIIﬂﬁhﬁdﬂthhS amiﬂspemﬂdlﬂoﬂmEebﬁﬁ/l@aﬁ theitibedy

i ncl ude admj ni stering_an_ effective reg a CD70 anti body or CD70

ant i body d?]f@ pfhagaf antibgdy RE- If)la%%ﬂifaqtlﬁwfi}ﬁéGd@t@?H NREFEOFIMGHYS. cat es
a detegta treating
a CD?g@pog#f?%%%ggﬁ%?%&%g%gp% ‘Z‘Q?r‘%? ?cgg 78(3@ a n‘lllgg‘?gétg(fejrl ng an

ef f ecti ve 2lelgiInerwidf argibodn 8iGAZ) . algb’ht to CD70 to a patient having cancer of

t he pancreas, ovary, lung, larynx, pharynx, breast, or skin having

det ect abl go@ﬂ@}r SR SnOthePhsptld’ D diaphSKiS i it Bﬁvﬁeﬂ%d’t‘%ﬁﬁﬁéﬁs ah%nﬁﬁbc@%étbOdy, 15
anti body derivative or ant| body drug conjugate. The antibody nmay have

ef fect or fspewficadhy. biffdsdo dandtened (RRAD hiative orebiveo G AD. dnde&lgmdesmceat ment by

it hout " oy ek o TRy b SR SR BB B0 o hoay

is a oBi mMshio sahifpﬂ’@éﬂnztﬁcfrorﬁ)[heﬂi&ﬁ&@a@@irmgoﬁﬁg, 1846R, FHargixs BicaR! ti8nd)
humani zed form nonocl onal anti body 1F6 or 2 2.7°20 The ant| body drug
conj ugat e begin, qomﬂ, blpedpr skindragx the pag@zm Thei L@he bdixed agd the CRPUpiotetaent , a

DNA mi nor d%ﬁ n?"x @U %sam %cmv an gnt %\(18 t@t:@}/{dgts?% 10?.11@16"]t The

anti body in e 'aﬁJthl bo rug ¢l nj uga e can be conjuga e cy?/ot oxi c
or cytostab denaage@tjl)moa:elau{/e fokekive SWG0, énd thebididddtthé sntibodayadhk gixudmder

intracel lul ar conditions.
tissue sample is detected to determine whether CD70 is expressed in the sample.
30  Expression of CD70 on the fixed tissue sample indicates a likelihood the patient has a
CD70 expressing cancer. In some embodiments, the sample is fixed with formalin and

embedded in paraffin.



[ 0009] In another aspect, a conbination diagnostic and pharmaceutical kit
conprising 25an antibody that specifically binds to denatured CD70 for use
in diagnosis and an anti body that specifically binds to an extracellul ar
domai n of native of CD70 for use in therapy. [00101 Aspects of the
invention will best he understood hy reference to the foll ow ng

det ai | ed dB887] pin Bwthst agnset, a RMANAEF Progidsd oy Aiagnesing4Re#nasi& onj unct i on
with the 3 3 i ' i ; : | PTI ON
G THE DRANREL T BOL T e i ePor B REarefent G pficpt BN ot
usi ng ant i thogphmscS> @y, IGlg, tanghxSEha ¥n6 bist, or k. Che wethad imadale€D70 i n

t ei ts f 786-0,, 293F: CD70 t f d N d 293F
et anot octedidng CB M B gslls ™ L BB BHETET R bR eSurish on
formal ign fuxedaRak afhhiyax eblad de dkiafof i) paBeMe kB alkintthe fldsedde e dBANGHIL USi ng

the S&1.1C1 antibody. [0013] Figure 3 shows CD70 protein expression in
ovari an ceCP70 prigsss@pdaps, in die dgRsisQuo@ess. aaternTove 2 1Gatieen gracal on1C |

ant i body. . i .sho C i X { i.n pancreatic
unor sampreuors i Ame Bt 08 sy dRe Fls B OL LRl RS8R £ 280 5

ver sus congmisddded gfmplé. O0HOhethbd varefubthehiaws d CRRinist@ingl an eEfpliaSikiferon
normal pancreatic and pancreatic tunpr cells as detected by the SG 21.1Cl
anti body u&fiafgP?hantiedyrbEH0patbodzativg epiywaste todhepgtient if flgpdegrminiger e 6
shows I : i Xpression in pancreatic cancer

15cel Il?.1 #@ %ﬂg&@%aﬁ%tg@?é@fegﬁg%@o staining intensity and the y-axis

i ndi cates the percentage of the areag that i 70-.positive. [00Q17] .Figure 7
shows an é_&ﬁi?fﬂatf oY 7 bf’l‘?_f‘@drf’?éffﬁ‘i‘@s%&@ PHSIQ\V/%?%“&W if @fﬁyﬁ‘i@d- e
x-axi s i ndhe@b@mcldiRs %ﬂis‘éérﬁi§rhh'wfebtﬁkteex@§i'rﬁe)’x o@@%iﬁdi‘ﬁl_'g YeeBXioSChPliLAt es the
percentage of area that is CD/70-positive. 20[0018] Figure 8 shows an

eval uat i orpatientthagingreanger pbtheyantroas, ovag:tling, tlgryok, pharyiosureast, or skin

having detectable expression of CD70, wherein the binding agent is an antibody,

15  antibody derivative or antibody drug conjugate. The antibody may have effector
function. The patient may have previously undergone treatment by surgery, radiation
and/or chemotherapy with an agent not directed to CD70 without inducing remission of
the cancer. In some embodiments, the antibody is a chimeric, humanized, or human
antibody, such as a chimeric or humanized form of monoclonal antibody 1F6 or 2F2.

20 The antibody drug conjugate can include a cytotoxic agent, such as an anti-tubulin agent,
a DNA minor groove binding agent, or a DNA minor groove alkylating agent. The
antibody in the antibody drug conjugate can be conjugated to the cytotoxic or cytostatic

agent via a linker, such a linker that is cleavable under intracellular conditions.

[0009] In another aspect, a combination diagnostic and pharmaceutical kit comprising
25  an antibody that specifically binds to denatured CD70 for use in diagnosis and an
antibody that specifically binds to an extracellular domain of native of CD70 for use in

therapy.

[0010] Aspects of the invention will best be understood by reference to the following
detailed description of the exemplary embodiments, taken in conjunction with the

30  accompanying drawings, figures, and tables.



humani zed 1F6 anti body drug conjugates agai nst an ovari an cancer cell |ine,
SKOV- 3. [0019] Figures 9A-C show evaluations of the in vitro cytotoxic
activity of a humani zed 1F6 anti body drug conjugate on the follow ng cell

lines: (A) a CDrO-transfected pancreatic cell line, HPAFII; (B) a CD70
transfected PANC-1 Rancreatic cell line; and 25(C) a CD70 transfected
M aPaCa- 2 BRIGF PESERIFIIOPOPF HfuPBAMINGSWs an eval uation of the in vivo

ef ficacy of a humani zed 1F6 anti body drug conjugate on CD70-transfected
M aPaCa pdfétidat Figuiedrshows aaW tstiern bkt iof prodiae extrases. usiripERtidb dieCOBS-J 10021 |

Unl ess st at L se, the follow terns and phras ein are
i nt ended taﬁﬁﬁﬁgépﬂqi&f‘b‘w ﬁ’@f“ﬁ'ﬁ‘gwgéﬂ”[%@ﬁﬁtr . ?@W@#ﬁﬁ%ﬁrefers

to (a) imue@telebihnloyPeRthfiesid@nddi nmunol ogical ly active portions of

i mrunogl obul i n pol ypeptides, i.e., polypeptides of the immunoglobulin

famly, or gnents .t here t hat . cont ai.n_an.anti.gen_bi ndi |t hat

| muns Sped 1S TabE 28NS Sy B aaby §A Pl R Bbo el
conser vat i(FEPY) sahdfehiié tiEkhdesNEat hél@%th@fS(ﬁS_’ﬂCHCIi difvedgl obul i n pol ypept i des
or fragments that imunospecifically bind to the antigen (e.g., CD70).

Ant i bodi e I 5510 : L i lQw3& Lane,
Ant i bodi ezpél%ng%l r%’?’ ogrh éwg/anué):&?%gf%pgé?l?%g{ ?—@?%gpélfé%égﬁtg\{%r 33/’ Press,
1988) . Unls©O\GBhea-MivskamppaverittG tsiogtGhe. 1Connebddyr ef erence to an anti body
al so includes antibody derivatives or drug conjugates as described in nore

det ai | belmwl[%gﬁei%o%@@dw&eﬁﬁ&tpv&%ﬂ%pauﬁ?eaﬁcaﬂn&@héneﬁgxs as defined

above, that 1s no 15 by coval ent attachnent of a heterol ogous
mol eculle slgtdsteddy the gntiboldies SG-2kc Mk nt SG2 151het wrsls ogaind nplglGypept i de, or by
gl ycosyl ati on, deglycosylation, acetylation or phosphorylation not normally

associ at edoms|h riBerea bR dI 70886kl pldskien oh @8RAd] phh@ iRy 4 papaesdonal

anti body" refers to an antibody that is derived froma single cell clone,
i ncl udi ng tamyr eakisas defested by tfp;rsvﬁc—aﬂ y6tliaatibedy usingohe phr@rnoaelpg@ﬁg &ed| one, 20
and not ”Iﬁarﬁ%l %?(% by which it is produced. Thus, the term "nonocl onal

anti body" ‘s ho ?‘m’ted to anti bodi es produced through hybri doma

t echnol ogy. {0025_] An "antigen" is an entity to which an anti body

speci fi callPYI8i nkigureSotionp argualpation of GIp{ (prpteyexpression g PRISHEAHE CaSENS to a

reducq sby 2 eagds Bk SodiRithe CW’?OtsgaiIHflg Mﬁéﬂsit? Bhd fh%lyyaxis indicates the

percentage of the area that is CD70-positive.

[0017] Figure 7 shows an evaluation of CD70 protein expression in ovarian tumors.
The x-axis indicates the CD70 staining intensity and the y-axis indicates the percentage

of area that is CD70-positive.

20  |0018] Figure 8 shows an evaluation of the in vitro cytotoxic activity of various a

humanized 1F6 antibody drug conjugates against an ovarian cancer cell line, SKOV-3.

[0019] Figures 9A-C show evaluations of the in vitro cytotoxic activity of a humanized

1F6 antibody drug conjugate on the following cell lines: (A) a CD70-transfected

pancreatic cell line, HPAFII; (B) a CD70 transfected PANC-1 pancreatic cell line; and
25 (C)a CD70 transfected MiaPaCa-2 cell line.

[0020] Figure 10 shows an evaluation of the in vivo efficacy of a humanized 1F6
antibody drug conjugate on CD70-transfected MiaPaCa pancreatic carcinoma tumors in

nude mice.



25[ 0027] The term "agent"™ means an el enent, conpound, or nol ecul ar entity,
i ncluding, e.g., a pharmaceutical., therapeutic, or phannacol ogi ¢ conpound.
Agents can be natural or synthetic or a conbination thereof A "therapeutic
agent” is an agent that exerts a therapeutic (e.g., beneficial) effect on
cancer cells, either alone or in conbination wth another agent (e.g., a
prodrug converting enzyme in conbi REFIRBHIGNSY a prodrug). 30 Typically,

t her apeuti en ! -\ t : sitions
doscr bod ROPE ORI E ot e A NG Ginf e R B B ot

[ 0028] " Cyintznded o hatd thetfollowing neheimence to the effect of an agent on a
cell, neans killing of the cell. [0029] "Cytostatic effect"” neans an

i nhi bi ti onog2icethe RERMftfHalT Qfbrs to (Lapfﬁ%mmo@db%ﬁh%%té@ﬁ&gsm " means an
agent that has a cytotoxic or cytostatic effect on a 5cell, thereby

depl et iSng iominekigidally pgtivdrrgemswf imofupoglelpicnal splidesce¢.| golwephides of cel |

popul ati o 0031] ,The term "deplete, ", in e context qf the effect of a
Co70. ant | Bbey DR singfoiTu. RS bt P SR pliashoffid 7 e
nunber of , tharimehindbgtaificany 8inds i @sfeblfR-anB¥d @S iCTY7 () edd (B) cobRéRRB dly The term

"functional ," in the context of an anti-CD70 anti bod¥F or derivative thereof
to be usedubstitaied dpideatives off wurh imaupeslolsdia nebgeplidss @t Hewerws handi cat es t hat

t he anti bo { i , N p £ bi.ndi and/ or
(25 dopl erindosttElfichRl bifdh W BRbed 6.0 JenfaP fobles AcdRhBD Bl PO
or whe canj fegatamehlé,dHalooy &dlamg) Anttgeivs: 4 Lap&ad3) Mdwveat €obd SpigpHydbaxi s"
refers to admnistration of an anfi-CD70 anti Odiﬁdru?ﬁ cor}j ugate (ADC) or
ADC der i vatdbQeaiqry Paess 588k Unlersortieryviie appatent iom heqonfixE HICTeRCedP dgnost i ¢

synpt om of SERERESSATIS i & & dru @R Uk QRbEP Aol di Vi dual
with a pr eagﬁgﬁgg%ﬁnuor at ggﬁ?gﬁarli sk o?uacqtjjl'lﬁgrai ngj1 pancr ealti coc?r ovari an
cancer) t alefal)bebdvock the occurrence or onset of the CD70-expressing cancer,

or one or nore of clinical 20or diagnostic synptons thereof, (b) inhibit

the severipynf KAsskivBHy LS HHOneXRIA%aHPE Y aE&@Tned QboveSihat R th&BA&DN t he
| i kel i hood of the onset of the CD70-expressing cancer. [0()34] The terns

"t r eatlfentby aovalentrasiaehtmendfoé p helgradpgowis mpleaicopgh ag e Lrby dtpehmemgiene

progressiqn, of, a CD70-expressjng, . cancer in at.i ent 2vi denced by a
Georease JPErioBrsaoraRPRIC 37 by AveaRraor Gl R esdBeBi 8 The o sease.
by adm ni sghogitioeflatidn @ ndadllyl asédelAecdwith Bathntibady, lab@ the Iikelg conj ugat e or
ADC derivative to the subject after the onset of the clinical or diagnostic

sympt om ofjob i I PAERRIAG SANERY: o@D o blsbofP Ina?lABAved iSALTeN can
i ncl ude, f'or exanple, a décrease in the severity of”a synptom the nunber
of synpt orsimglocelf @ arbydinf anyedulimsetic or prokaryotic cell clone, or a phage clone,

20  and not the method by which it is produced. Thus, the term "monoclonal antibody" is

not limited to antibodies produced through hybridoma technology.
[0025] An “antigen” is an entity to which an antibody specifically binds.

[0026] The term "inhibit" or "inhibition of" means to a reduce by a measurable

amount, or to prevent entirely.

25 [0027] The term "agent" 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 agent" is an agent that exerts a
therapeutic (e.g., beneficial) effect on cancer cells, either alone or in combination with
another agent (e.g., a prodrug converting enzyme int combination with a prodrug).

30  Typically, therapeutic agents useful in accordance with the methods and compositions

described herein are those that exert a cytotoxic or cytostatic effect.



[ 0035] The term "pharnmaceutically acceptabl e" neans approved by a

regul atory 30 agency of the Federal or a state governnent or listed in the
U.S. Pharnacopeia or other generally recogni zed pharmacopeia for use in
animals, and nore particularly in humans. The term "pharmaceutically

conpati bl e redient" refers to a pharmacegutically acceptable diluent,
adj uvant , QQS%pi gd:ﬁft?t%}c R cingelgrange {prhe ﬁfef%Ft ’@)aéﬁ‘i‘f ?%6891ﬁi‘§eaé?§#ilh?%t er ed.

[0036] The,tigs @y ef fective amount,” in the context of the adm nistration of
a Spharmaceutical agent refers to the ampbunt of the agent that is

sufficient i nhihit the.ogcurrence ar..aneliorate.one or nore clinical or
di agnost i cm@g%lpt mog?twa&%ﬁgd?eaé'ﬁﬂ?é@&m%“ﬁ U mRa5eratis8P- ovari an cancer in a
patient. An effective amount of an agent is adm nistered according to the
met hods deld@39lbed "BEotixic agentimengs pleagany Bat bagi appiptoxiTRecytestatic effgcbon ave

{1 oquoncy Motk PpRBIRANS Bihelhe BRARDL RprkOEaSRERt: PG RRRTE cor

[ 0037] Thepdpatasionpati ent™ includes human and ot her manmal i an subjects that
recei ve diagnostic, prophylactic or therapeutic treatnment. [0038] The

abbr evi at | @B31 A he {efhOESHILE " in ¢ text of the effect of a CD70 antibod D70-
di net hyl va@i ne]- \591? r?e- do?pa‘lg s’oll%lheﬁgggfa%r o?%e?cpﬁe?]y al gmln%-ypqnp e’r%g)/l enedi am

i ne. 15[ 003PfesTihe celbhrofers &t & oxubthvividil the efnebes of orrbimamméiph pf, tha€DS0at i n E.
[ 0040] The_ abbreviation "AEB" refers to an ester produced by reacting
auri stati ne"@f‘iﬁflflﬁcg aacetyl benzoic acid. [0041] The abbreviation "AEVB"
refers to an ester produced by reacting auristatin E with benzoylvaleric
aci d. o[ 00833] Thke &b "Euictienab int tmphtexieflangntiqCD70 antibody or derivative
doval i ne-val i ne- dal ai sol euni,ne- da roi ne-, phenyl al ani ne... [ 00 The
abbr evi at | REOEPER SHED ARG AR RIS Lh R ook it o
phenyl al andntibbysbnderivh@RAderedhie (BRpEdIE 8f biadihg tv CD 78N /oy &d)-debletesfoef er to
t he di peptide. valine-citrulline. 25[0045] Therapeutic agents are typically
subst ant i anpipitp thegrelifgration @ESD Bpxpsntingr ki ane orpyhen spjhgatedira an” agent i s
typically othﬁ@%&erﬁbom 50% w w (wei ght/weight) purity, as well as being
substanti al’l'y rominterfering proteins and contam nants. Sonetines
th t t | t abput 80% w d, . nor, f er.abl t.
© aqs" S[Og.r&?ﬁ Yrhe ferm “pr%pﬁglaxis” rcgfgs\’?(l) 2 ministration bt an aei\lrtl?(?D% gnubody-drug
conjugate (ADC) or ADC derivative to a subject before the onset of a clinical or
diagnostic symptom of a CD70-expressing cancer (e.g., administration to an individual
with a predisposition or at a high risk of acquiring pancreatic or ovarian cancer) to (a)
block the occurrence or onset of the CD70-expressing cancer, or one or more of clinical
20  or diagnostic symptoms thereof, (b) inhibit the severity of onset of the CD70-expressing

cancer, or (c) to lessen the likelihood of the onset of the CD70-expressing cancer,

[0034] The terms "treatment" or "treat” refer to slowing, stopping, or reversing the
progression of a CD70-expressing cancer in a patient, as evidenced by a decrease or
elimination of a clinical or diagnostic symptom of the disease, by administration of an

25  anti-CD70 antibody, antibody drug conjugate or ADC derivative to the subject after the
onset of the clinical or diagnostic symptom of the CD70-expressing cancer at any clinical
stage. Treatment can include, for example, a decrease in the severity of a symptom, the

number of symptoms, or frequency of relapse.

[0035] The term "pharmaceutically acceptable" means approved by a regulatory
30  agency of the Federal or a state government or listed in the U.S. Pharmacopeia or other

generally recognized pharmacopeia for use in animals, and more particularly in humans,



| east 90 or about 95% w w purity. However, using conventional protein
purification 30 techniques, honbgeneous peptides of at |east 99% purity w w
can be obtained. DETAILED DESCRIPTION |I. General [0046] The invention

provi des net hods of diagnosis, prognosis, prophylaxis and 5treatnent and
moni toring.treatpent of qvarian and pancrealic cancey using. antibodies to
CD70. The THRERE O mEr G Dy BU B T HBEGHS o SGNEERESisaBbnos: 5.

prophyl axi gcgnshit bgadnTeRjuvand ef@llﬂbﬁtoéﬂ NBidlE K&k MBI LEDLY @&ib&l@qg and neck
(larynx or pharynx), nelanoma, ¢ i obl astorma, nultiple myel oma, Hodgkin
Iynphona,fﬁgnn in lymphoma, such as follicular |ynphonma, renal cel
carcinoma, including clear cell and 10 papillary, colorectal and bl adder

car ci nomas[0o3gle Tk RaESAERIVEERBLSEUnitRe faidxt ONthe RemIRatHHLS dfresent ed in
t he Exanpl es shomnqg that CD70 is expressed at elevated levels in certain
ted

cancers. THemBioyHea geet priesde Hie amesintiel the peent that souffiient t¢ inkédt har af fi n

enbedded ( (o] =10 i et les usi ng
ant i bodi esd:étéﬁlg%ncgg)ggﬁﬁ l?%%fel dﬁe%}lﬁ{g r?@uﬁ%gf gf}éé&gg.?gmﬁ@ﬁ%t fgr(,hﬁz evat ed
expr essi orexpfesGhF Panvasatialos ovdrihatapadr étla patidnor ABleffactivexatbupacbdf ageneiybedded
(FFPE) sanp] es. from ot her cancer tissues using anthg%gies agai nst _t he
denat ur ed%lpﬁ@&in R *%ﬁa?%nﬁtilo‘éﬂj%?“‘{eé RIAES) _-ﬁmﬁrragm% 8Pt he

i nventi on e NGfecloP RIRAT R rLBAROARGLAS T HhnofRUTAY it drld dofage! | eved
that the success in detecting CD70 1 n FFPE sanpl es of ovarian an

pancr el i cfrequsseresiciimtptr ddcemphsh tratderciofie CRARCeressing cgaver al , resides in
the use of 20anti bodies that preferentially bind to denatured CD70 in such

sanpl es r ef0887)VEhd ernd adtiést" G es Auinan Uad othRembmatilien sibisds that Retiabl e CD70
in pancreatic and ovarian cancer and/or its level are not as high as sone

ot her cancEpgwstie.ipsenhetacts ehtharsperictabnetis been previ ously associ at ed,
they are very specific for cancerous tissue relative to nornmal tissue.
Thus, in pavsgnt ThrabbreigationaA N refR3ae idinéth Paaieieddline-doRioduing Whi ch CD70
is 25 det ﬁtabje, CD70 presents a particularly useful target for
selectiveﬂi’ﬁﬁ?@éwhﬁﬁﬂ@@%P%Pﬂﬁwﬂﬂﬂﬁﬁﬁ@@ﬁ6us cells. Sinilarly, in patients
havi ng ot her cancers (such as |lung, head and neck (larynx or pharynx),

nmel andifa, [§032bl At abvheeviatidnt INIMe\ Biyefeanta, mddoagkiyld alysrthroBa, non- Hodgki n

| ynphoma, such as follicular |ynphoma, renal cell carcinonma, including

cl ear cel | ggne} PRAL beti FOURIIPERks @1, BleA R &P CleARTRSrisklg poT esen

invention 30 provides a facile way to detect CD/0 eXpression in fixed
sanpl es f roih parodcepdtbiesmicacid.l . Anti bodies to CD70 [0048] The description
that follows first considers properties of antibodies to CD70 applicable to

det ecti on [@04GD79hé AbRMAkLARN AR PRIAGE QR4 Gt PRERICE B Ebabi@3duiBRMinther eof
and then focuses on ggeferred properties of antibodies for the respective

appl i cat i ofih benzagkvelssgiceid. t o CD70 in Gener al

20 [0042] The abbreviation "MMAF" refers to dovaline-valine-dolaisoleunine-dolaproine-

phenylalanine.

[0043] The abbreviations "fk" and "phe-lys" refer to the dipeptide phenylalanine-

lysine.
[0044] The abbreviations "vc¢" and "val-cit" refer to the dipeptide valine-citrulline.

25 |0045] Therapeutic agents are typically substantially pure from undesired
contaminants. This means that an agent is typically at least about 50% w/w
(weight/weight) purity, as well as being substantially free from interfering proteins and
contaminants. Sometimes the agents are at least about 80% w/w and, more preferably at
least 90 or about 95% w/w purity. However, using conventional protein purification

30 techniques, homogeneous peptides of at least 99% purity w/w can be obtained.



5[ 0049] Anti-CD70 anti bodi es include nonoclonal, chineric (e.g., having a
human constant regi on and nouse vari abl e region), humani zed, veneered, or
human anti bodi es; single chain antibodies, or the Iike. The inmunogl obulin
nol ecul es can be of any type or class (e.g., 119G IgE, 1gM IgD IgA and

I gY) or subclass (e.g., 1gG I, 1g&, 1gG3, 1gHA, I1gAl and 1gA2). 10[ 0050]
Anti-CD70 anti bodi es can be an anti gen-bi ndi ng anti body fragnment such as, a
Fab, a F(ab'), a F(al302, a Fd chain, a single-chain Fv (scFv), a

si ngl e-chai n anti body, a di sul DEGAILERDHECRIPTHARYV), a fragnment conprising

either a Vt or gli dgmai n, including nanobodi es or fragnents from canels,
|l amas or + Tahr fragments produced by a Fab expression library, or a

CD70- bi ndi ng fra%me_nts of any of the above antibodies 15 described supra.
Ant i gen- bi B8#¢lg Eahe inyeatjonfpragidesmethodsf diatinasjs qiragyiosiscpraphylaxis sbddi es, can

conpri the. variabl e regio | gne_or in conbination with the entirety
o por i s RR niosf B et G3%pRln 4R SRR b0 el el 1P
Al so, anti@pme.bThdinventdna@fBetigioGas BB Felianisis,Pibiideis] BopRflavsahabl e
region(s) with a hinge region, CH, CH2, CH3 and CL domains. Typically, the
ant i bodi estreEen@Ad Alonitadas regtment of Inagu eadmdimeck deynx @opkBysheep,
rabbit, gogki,GHh i%bﬂ%tgmacf'ﬂﬁﬁ#pﬁcgmyQSﬁﬁ,eHo%kgr? ha 1[1&915135{1 e antibodies
can be nono-speci’fic, bi-speciftic, tri-specific, ‘or of grea &

mul ti - speclyfipbony, subluhg follqudarilfraphond, rdat cdscaneydraa Ipdadihg ¢lehoeelindf er ent
epi topes of 70 of may b pecifi¢ for th CD70 as wel | as for a

het er oll%ogdﬁ’?‘ xstcg[qﬁf;ct%/lée& Pfaé.ga.qammr@@/ %%?I%@th%agﬂzpre@wé in pgst 97 f150360; WO
92/ 05793; Euhis fﬁ‘éseﬁtled in thd¥ka 1cslsﬂ$ﬂv‘i%g|that%§j-ﬂ)7i's @%ﬁr@%éd b cPevalf@l 1ev O fr
4,474,893; 4,714,681; 4,925,648; 5,573,920; and 5, 601, 819; Kostelny et at ,
1992, J. |eentaimodanced8THGARvat&bSpreshioh twas dptected ircfomme it Gelédeparaifimc| udi ng

bi -specific a i-specific.antibadies, useful for practicing,.he nethods
descr i bed STRRANA BPTHSHBSE AT QRS FteisEabt FtbaRs e BubBSen coro
and a secomgk spetificAil §id¢ B dRERKICDP. FRARBIMEvaEBRbRNsioS YEGDAS vaR also

i rmunog5 obulin gene superfam |y nmenber, a 30 TNF receptor superfamly

nmenberl> ardateptesgpifermadindixed parsélin embestded (FEPIDsemples diony ethegapeer tisuasj or

hi st oconpat . bi Lity.protein, a, lecti.n (C €,..5-1y |-type), or a
conpl emsnf\S g&%%nrtloﬁdlgé gqaérilsrt*u.the dfﬁ%%?jd eﬁﬁgqeﬁléﬁygolgﬁltni(ﬁ?&? & can al so be
described in terns_of their binding affinity to CD70, of 10-7 M_5 x 104 M
10-8 M 5 K047 gAlhough migtics of theguyantipg isypd gepndsnbonpmdersignding.of1m 5 x

10-12M 1 - 102 14 or
10-15 M o ouRa Al S eelngt Bk duqlsginictii cpphE T Mintel ofhngl
chimeri c aanidigaochgaticstisguenih @anicelar,rndiotieh caickfsan gatiergloresidens thé usdhef ant i body
are derived fromdifferent animl species, such as antibodjes having a

var | aaroe r ;’Bﬁ%‘”ﬂ f Reg r?‘}t’@_ﬁ?’ém}l"idﬁ’@t%aga%ﬂalsu‘g}ﬁmwgfﬁﬂ?ﬂe’éﬁ"T’%‘_Nﬁn _

i mmunogl obghirg. mﬁaggm%% 2@@@@% of‘@él\t/gbt‘?g:ﬁe bﬁmgfé P%&dﬁg 2B LURdnCeaRgl | bodi es

are known 1n the art. , rrison, ence, 1985, 229:1202; 100G

et at, 1988d/@BiisTechmiequess Mgk dgdsonG dthemmnedroat tissd@80ith whichIG(hids. Met hods
125:191- 202; U.S. Pat. Nos , 807, 715; 4,816,567; and 4,816, 397. 054]
A ant i - COPSM BF PO SSombEral BAYTRS KON RRic B Bl BByt H’g“%m%gne_er ed
anti body. #dp@NTRRMIARLEAHEARg BUAIAhRL Y piRt&fklcBScet hAbhikh th7ohe desired
antigen and have one or nore conplenmentarily determ ning regions (CDRs)
fr om a&5norddesteiie, CD70 presents a particularly useful target for selectively directing toxicity to
cancerous cells. Similarly, in patients having other cancers (such as lung, head and neck
(larynx or pharynx), melanoma, glioblastoma, multiple myeloma, Hodgkin lymphoma,
non-Hodgkin lymphoma, such as follicular lymphoma, renal cell carcinoma, including
clear cell and papillary, colorectal and bladder carcinomas), the present invention

30 provides a facile way to detect CD70 expression in fixed samples from such patients.

H. Antibodies to CD70




15 species, and framework and constant regions froma human i nmunogl obul in
nol ecule. Often, framework residues in the human framework regions will be
substituted with the correspondi ng residue fromthe CDR donor antibody to
alter, or preferably inprove, antigen binding. These franework
substitutions are identified by nethods well known in the art, e.g., by
nmodel i ng of00¢ 8l Thedeserptiandhat faﬁowﬁrsmsaiﬁ@ m‘?mwf@mw%ﬁd@@%@ 20

identify f 5@(1;1@%(@5 I éie?ééti@H F CIBah B%}Ean];a%{i Pg@@%ﬁ%p&mmr& e FHUENE S

conpari son ent1fy unusual franmewo es at particular positions.
(See, e.g.andQheefocetesah prefbir&l piBpertiedNof anfib6@ibs B8 the Mspectiveappliestiats, 1988,

Nat ure 332:323.) Anti bodi es can be humani zed using a variety of techniques
known in the arj_ Suchn@sodidafo @rdfolih inbEP O 239 400; WO 91/09967; U.S. Pat.
Nos. 5, 225,539; 5,530,101; and 5, 585,089), veneering 25 or resurfacing (EP

0 592 6; =k 6- .Padl an, | ecul ar .l nol ,1..1991

28( 4/ 5)15(:) 485’521313‘?%%1%1}%’3} ingh0 Q‘Fl,ulgt‘i) gpocigpa), diiiaec (oY havitte s lmaan 605614,
Roguska et calstant B, anfPhADsOFarBH8 R£idh), hantniebdivensdned, bt hitgar bhtihodRal . No.
5,565,332) (all_of these references are incorporated by reference herein).

[0055] An Hpgle chr ontihpdigsoerythe tike- al Boinyaunpgiahwiin malequissggn beohaity &mei bodi es
be 30 i ety pf '
i ol ay medrads e S IRGILE MM BT ACHR RSP e ATRGTUGDATEIAAT

i mmunogl oblgG4) Isehaeiiga?). See al so, e.g., U S. Pat. Nos. 4,444,887 and
4,716,111, WO 98/46645, WO 98/50433, WO 98/24893, WO 98/16654, WO

96/ 34086, MNESOPARS-(3P50 AEBoNE: &M ﬂeoaglgakggérﬂbﬁaﬂﬂfgtajnﬂﬁed iy R @ dsPpdy

recogni zi ng a sel ected epitope can nerated using a technique referred
to as "gui Badadiéabdca Foab))s, ailid i b stngbetladt Bd(sebn), hemgle-cenooitibody, a

anti body, e. e tJ bod is used.to.gquide the selection of a

conpl et el y‘%ﬁ‘aﬁgﬁ"ﬁgﬁ%ﬁ‘b@gp@@ é’ﬁe‘}ﬁ W&’Wﬁ@gseé'ﬂ'gr aegH)B 8 dpEam. inelyding 5050 5
et at, 199%anoBbdtLeMMRPnRaY fian 383cR0BImastdd MRNIAN b HOGHh&Ss FRAURIIN HRab
produced using transgenic mce that express human inmmunogl obul i n genes.
Monoc| onal exgssiondibery.diradelp @bimgiigfsagmants ofpny géfheahnvortibodigs ned from t he

the. t eehnol SO FarP K dend e ey BB S BN el RAFHLE

101995, | n¢an déeprist thewasihbid 3¢gdom(Halomenir i co@bimibli@twith Selgsiran oo h pbhios
t echnol ogy ftgrfpr oduci ng human anti bodi es and human nonaqcl onal anti bodi es
e

] ! h .
and pr ot oc® t&e fliowing dingergziendpH hife i b dehild and Ghglomaing. Alpomigasrbiadingons WO
98/ 24893; : " : 0 r P 0 598,
877 and U Qg iompY 36 SRt ARGE o RERRER LG, K811
5, 661, 016; CH25@H3 806 C15]@iddns3 TB;piblly, B8 anTadiesSrOhnaty todeantt. &, 9385598,
[ 0056], Anti bodi e an be as ed for . specific binding to.CD70 by known
met hods), sﬂ@ﬁags‘f@%fiy’ ﬁ%ré’%ﬁc%&‘ﬁqua@&&meﬁ% OESY et ¥Che i nmunoassay
systens using techni ques such as Western bl ots, radioi nmunoassays, ELI SA
(enzyme | i9R8Hl Theantibedieh emt beanenyppectisahispectic, irivspactiies sngfsgreater multi-

preci pit i nvpeety e sl PR harbesREs PranPies Rdbror 3udhe

may be specific for both CD70 as well as for a heterologous protein. (See, e.g., WO
93/17715; WO 92/08802; WO 91/00360;, WO 92/05793; Tutt ef al., 1991, J. Immunol.

25  147.60-69; U.S. Pat. Nos. 4,474,893; 4,714,681; 4,925,648; 5,573,920; and 5,601,819;
Kostelny ef al., 1992, J. Immunol. 148:1547-1553.) Multi-specific antibodies, including
bi-specific and tri-specific antibodies, useful for practicing the methods described herein
are antibodies that immunospecifically bind to both CD70 and a second cell surface
receptor or receptor complex, such as an immunoglobulin gene superfamily member, a

30 TNF receptor superfamily member, an integrin, a cytokine receptor, a chemokine
receptor, a major histocompatibility protein, a lectin {C-type, S-type, or I-type), or a

complement control protein.



conpl ement -fi xati on assays, imunoradi onetric assays, fluorescent

I nmunoassays, protein A inmmunoassays. (See, e.g., Ausubel et at, eds.,
Short Protocols in Mlecular Biology (John Wley & Sons, Inc., New York,
4th ed. 1999); Harlow & Lane, Using Antibodies: A Laboratory Mnual (Cold
Spring Harbor Laboratory Press, Cold Spring 25Harbor, N.Y., 1999.) [0057]
Further, tRO5BE ARR Bramtiipdics ¢ akse berfleratigd 1 rreprbthgin dindieg #inity M e of an
ant i body CBAGol A1t1enadts Ao RN 108 Med 107 BEd 0ONCOMREL I Yo Dinding assays.
One exanple of a conpetitive bindihg assay is a radjoi nunoassay conpri sing
t he i ncubaM, o6 ‘0¥, b abér'aM, CTOM( 6 xglo;" B4,-1070M, 52510 MLt167' Mg santobady of
interest in 1Eptne%\}Presence 30 of increasing anounts of unl abel ed CD70, and
the detectfort of'"t he anti body bound to the | abel ed CD70. The affinity of
the anti body for CD70 and the binding off-rates can then be determ ned from

t he dat%a blf0SEkfsmatii-§IH0cntibedy sagibs a abgngres antibedy. wh ichinerisewdibadwista body can
al so be determine i i.0i ssay: t.hi. GRSE [

i ncubat ed {/n\n%{eﬁu}? Eﬁengﬁc%l :h%fg‘%@%&o rﬁlrgrﬁ%g?gnseta%ég%i))u%gﬁi g%éetdo a Pg%e?g%& n%:nftl)'ar%pound
(e.g., 3H @kcit250ch ad dntibbdicPiRHQNC earizbld rogibR AStingl e dmhgimef mafodsiabbel ed
second anti bpdé}.} Alternatjvely, the binding affinity o} an antibody to CD70
and the onantRady anda humasingpuigglobyiin seesfantrsaen. nYlethads fos Aradusinge det er mi ned
by surface : ANGH gﬁ;ﬁg t J, pod) ] "W%S ) i

anti gen-coﬁ?&?ﬁ%@oggﬁﬁentswﬁ Ijrt e C{)% %E’é%ﬁsﬁg@%@zﬁaar ’%rﬁg'gg%zdr es
accor dithg ©Ooettdie 198 BicfecimyudsdBdl 4 Sdbies .08, | 980Ul lemunetl. MdthodsNESUI9a ;

256: 495, (1975). rl ow, >, tJ bodi boratory Manual (C.S. H P.,
NY, 1988);%@2%%%’?%‘?5: 5§9>J(2£5e %\@wéﬁc%ﬁ%é A 86: 10029- 10033 (1989) and
WO 90/ 07861; Dower et al., WO 91/17271 and I\/l_:Caffer(tg et at, WO 92/01047
(each of 1006#i & ants-GINdantbedit wa absp heef lamamizedfaptibedy ingudipgsesheerad an

exanpl e, nonoclongl antibodies. can b e ed usi w de. vari ety of

Cochni quectTerTanigARE Rt Rist R anEpRoRP G P Ead il SR gi shage

di spl ay t egfineheehess méfe @dnplifkinfaity abtckhiaipateiohb(C DR dne @ Moh Gugsnar e

generally discussed in, e.g., Harlow et alL, supra, and Hammerling, et al.,
I

I'n NMonldcl owpgricayend higaicaerinand cpngtant regiphy fremrdimasgmnsgoebBelin grofeclsy i er |

N. Y., 198 . i ] - : ke the
ot - coro QR RR R R aae bR BN BB E R 1B RS RR AP algR
1995, J. |¢omesmindiviziresidse 62 tHACBR dove antéodglto all@O&, prfetabtyuimgirovdyet hods
184:177-186;. Ketftl eborg}ugh et at, 1994, Eur. J. | not §4' 952-958; Persic
et at, 199ntigenhwdngy Tgespframgqrk qubttitgtions prrgdent gthods W%ﬂwwy

57: 191- 28040 BieTe APRY hoBElifof the interactions of the CDR and framework residues to

20 identify framework residues important for antigen binding and sequence comparison to

identify unusual framework residues at particular positions. (See, e.g., Queen et al., U.S.
Pat. No. 5,585,089; Riecbmann et al., 1988, Nature 332:323.) Antibodies can be
humanized using a variety of techniques known in the art such as CDR-grafting (EP 0
239 400; WO 91/09967; U.S. Pat. Nos. 5,225,539; 5,530,101; and 5,585,089), veneering
25  orresurfacing (EP 0 592 106; EP 0 519 596; Padlan, Molecular Immunology, 1991,
28(4/5):489-498; Studnicka ef al., 1994, Protein Engincering 7(6):805-814; Roguska et
al., 1994, PNAS 91:969-973), and chain shuffling (U.S. Pat. No. 5,565,332) (all of these

references are incorporated by reference herein).

[0055] An anti-CD70 antibody can also be a human antibody. Human antibodies can be
30  made by a variety of methods known in the art such as phage display methods (see
supra) using antibody libraries derived from human immunoglobulin sequences. See

also, e.g., U.S. Pat. Nos. 4,444,887 and 4,716,111; WO 98/46645, WO 98/50433, WO

10



20 No. PCT/ (GB91/01 134; PCT Publications WO 90/ 02809; WO 91/ 10737, WO
92/ 01047, WD 92/18619; WO 93/11236; WD 95/15982; WO 95/20401; and U.S. Pat.
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; 5,658,727, 5,733,743

and 5, 969, 108 éthe di scl osures of which are incorporated bi_/r reference
herein). 2% 1 W 88/ Pefe VP 8F/338%e MEE 989G 3dA%.i a8 YO igid ht B addhtion,

recogni ze | flGenl | r | DL . For
ecoun 2o JHBAHL SR, 955G PLoR SIS e SO BB o
of i mmunogiefinrddito antuedad serectiotst mowlenlz y sEsctedindh-mangpamanscldiab apiladyce Fab
fragnments) or pepsin (tqQ produce F(ab') fragpents). F(ab') 2 fragnents
contain t h&8vamust @tfijévéy,dﬁ?8¥ﬁ‘é TS seiion eﬁ%&%ﬁeﬁ%ﬁw Shhoghe.
domai n Of thexBanHARYME RBitdhe (JES B.g.', q érstg%z,qmmbm%@kwo oogRofpb, Fab’
and F(abl )2 fragnents can al'so be €npl oyed using, e.g., nethods dis [ osed
i n WO 92/ 2H8@4y aniiodicygan elso ¢ protdged, usBigdRasmi ques R CE)regcnnS60; and
Sawai et affﬁm&r?ogg?dbuﬁ‘i]n lg!ane%A' c?ﬁo%ﬁ)halaa%%bgﬁgst (%{rec%d aaglai'nSt the antigen can be

obtained from the immunized, transgenic mice using hybridoma technology. For an

overview of the technology for producing human antibodies, see Lonberg and Huszar,

10 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; and U.S. Pat. Nos.

5,413,923; 5,625,126; 5,633,425; 5,569,825; 5,661,016; 5,545,806; 5,814,318;

15  5,885,793; 5,916,771; and 5,939,598.

[0056] Antibodies can be assayed for specific binding to CD70 by known methods, such
as for example, competitive and non-competitive immunoassay systems using techniques
such as Western blots, radioimmunoassays, ELISA (enzyme linked immunosorbent
assay), "sandwich" immunoassays, immunoprecipitation assays, precipitin reactions, gel
20 diffusion precipitin reactions, immunodiffuision assays, agglutination assays,
complement-fixation assays, immunoradiometric assays, fluorescent immunoassays,
protein A immunoassays. (See, e.g., Ausubel et al., eds., Short Protocols in Molecular
Biology (John Wiley & Sons, Inc., New York, 4th ed. 1999); Harlow & Lane, Using
Antibodies: A Laboratory Manual (Cold Spring Harbor Laboratory Press, Cold Spring
25  Harbor, N.Y., 1999.)

[0057] Further, the binding affinity of an antibody to CD70 and the off-rate of an
antibody CD70 interaction can be determined by competitive binding assays. One
example of a competitive binding assay is a radioimmunoassay comprising the
incubation of labeled CD70 (e.g., *H or 12I) with the antibody of interest in the presence

30  ofincreasing amounts of unlabeled CD70, and the detection of the antibody bound to the
labeled CD70. The affinity of the antibody for CD70 and the binding off-rates can then
be determined from the data by Scatchard plot analysis. Competition with a second

antibody can also be determined using radioimmunoassays. In this case, CD70 is

i1



1988, Science 240:1041-1043 (the disclosures of which are incorporated by
reference herein). [0060] Exanples of techniques that can be used to
produce single-chain Fvs and anti bodi es include those described in U S
Pat. Nos. 4,946,778 and 5, 258, 498; Huston et 5at, 1991, Methods in
Enzynol ogy, 203: 46-88; Shu et al., 1993, Proc. Natl. Acad. Sci. JUSA

90: 7995- 7998ubatilgvigy BieantibedyAf interpgisconmgated de a Japgledempenudie. g odbag

At - CD70 Ay LRELRR AR ARIIAL MRInte08 Bhisbled s@bAd HARTHL. 1 the present

nmet hods can al s e produced by reconbi nant expression techni ques.
Reconbi nantliexpiiesys itimbioflingafanty dfad yntbodyen iIGRHR0 and thher-eofl offrateshifads t o

CD70 and/ or_,depl .0r 10inhibits the proliferation of CD70-expressing

el s 1 equiniBelt SRR Bereti Gin b foasprnlbis Gob ainebissaiiPhg o nucl orc
acid that encodes the antibody or derivative thereof Once a nucleic acid
encodi iy sl#@PBlaApiibsdegsean bs nisde froobandigaedonteinmp feapnamts ithe GB7P poetaiot i on of
the protei cule be pr.oduced by recombi nant t.echnol ,ogy using
technt ques it ERhoRs R RGP I6 Tt PEARERI AR o S MEL P those

descri bed Nauid 256abs qo87 HNHafs el hne, NoliBsidsal IGhoRIOY MbulapOEAL BIY
Manual (Cold Spring Harbor Laboratory Press, Cold Spri ng Har bor, N.Y., 3rd
ed., 2001)NYSAMDoRRecSE! gf-, Pige| Med | Aced Qb Sy 86: LI HIGE 6FSSMERERYO ( Col d

Spring Har b Y, 7P p n%PM%: , : 1989);
Ausubel etgg??éﬁgh%? t%%gétgtl'bco ?l/llﬁ?k}g? ecu ggffgﬁé %‘9%§%@1W§§%°%ons, New
Yor k, Mi h which idi@8@ppradmichyGeferénced fGadt mrpades). Mol ancaxlamuple? hoBbdbead hnol ogy:
Principles and plications,of Recopbi nant ASM Press, Washi ngt on,

D G o HAPodiES B BEPHR Hhieis FORC YEOHH RA OISR LI B th e tHePToe,

nucl ei ¢ achghrRishaNRebBbinaM ilnc}:ﬁﬂa?gggsglla&rtﬁiﬂﬁ% Rs, RGQDRMiHbA Mherddtd

reconbi nant” protein expression. _ For exanpl e, for reconbi nant
expr essi ontighridomantecini QB @raganetd o yiscassed e d&slovnendcsigramayl encode a

heavy or lj,ght chain therepf, or .a heayy or_ light, chajn vari omai n,
oper abry | RIS B it G iy P Pl e lioi M lafpat it SRESETT e
nucl eots de(FHeqULNCY . erve¥li Bearkples @?]ﬁg@&kplﬁfﬁie@{bdﬁfthatt Bgh BeridcB asinar@iRCUl €
(see, e.g., WO 86/05807; WD 89/01036; and U S. Pat. No. 5,122,464), and the

vari abl e d&WefR78rntbadiesrineladrly. evihossaisclasedin Brinsamseict., A9%% dt brmsnsy.
expressi on khe Y, 10k obd chaj ressi on vector is
transferre {hgbg?%%ﬁ Isg’e‘ﬁ%gé ﬁi‘hg%i?g%”h’%?”d’zg@h%‘zd 4%& @nsf ected cells
are then cKettleb@tugtoesau.0U0®E FiRel BnjinlindIXAQ93MOIN@dsic Al €8, Geng or t he
expression of doubl e-chai ned antibodies, vectors _encodi n]g bot h t he heavy
and |ight 1&h%ilRsBekm @el.cbi¥x drusennimutelons st 1962801 BT daplieainon of
the enjq renhBEfRHARMU 133, E‘Eﬁﬁﬁ%hi@ati&x@%é]!;o/bz‘égé;' Wb\’m‘?fo*@hoﬁ %9k 42N
eukaryotic host-expression vector systens can b€ utilized to express’an
anti - CD70 W PROE§ oW a3 MaB oW Ot It BB2; WpPTaD4Gk ; endk Bl S dat. ANos.

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; 5,658,727; 5,733,743 and 5,969,108 (the

disclosures of which are incorporated by reference herein).

25  [0059] Techniques for generating antibody fragments that recognize specific epitopes are
also generally known in the art. For example, Fab and F(ab'"), frapments can 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 Cyl domain of the

30 heavy chain. Techniques to recombinantly produce Fab, Fab' and F(ab'), fragments can
also be employed using, e.g., methods disclosed in WO 92/22324; Mullinax et al., 1992,
BioTechniques 12(6):864-869; and Sawai ef al., 1995, AJRI 34:26-34; and Better et al.,
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5 cells, particularly for whol e reconbinant anti-CDr70 anti body nol ecul es,
are used for the expression of the reconbi nant protein. For exanple,

manmal i an cells such as Chinese hanster ovary cells (CHO (e.g., D344 or
CHOS) in conjunction with a vector such as the major internediate early
gene pronofer elenment from human cytonegal ovirus aor the Chinese hanster
ovary EF-| 258 esignesr40i194 41 043 {ihe disgleswgpelioshirh aregpearpataied bypptereange

product i omy@finpnt i - CD70 anti bodi es and derivatives thereof (see, e.g.,
Foecking et at, 1986, Gene 45:101; Cockett et at, 1990, Bi o/ Technol ogy 8: 2;
Al'lison, Pat ent. No , 888, 809). .[0064] O her host-expression systens
el ude, pIVBER B GaTenp sl B Cdaned lPBaeetTal et s pabe, “hoge
Rut her et altibodibdB3ludeMRRe Hekiibddih UINOUY Ro& 4 OMAYR. and 3858 4dy. NiclRi.¢ Aci ds
Res. 13:3101-3109; Van Heeke & Schuster, 1989, J. Bl ot Chem™ 24:5503-

5509) ;  ns@otl 98It ehedssiudirzamoloie2WBs46-88; Shutas gt aii9a, Brakci Vot nilea. Baicl ear

pol yhedr osj N7 | NP Xpr essi tor in. era frugi perda
cells; andUgﬁq}églﬁgggégﬁe%%rs gg@? (e)tfla%EEg%éé/ﬁ%eFﬁe %@n@ﬁ?@ﬁbbel | s, such as,
adenovi r al -Based systens (see, e.g., Logan & Shenk, 1984, Proc. Natl. Acad.
Sci. UsA sP08BsAng D78 antigadiependerivages therepfibatisermsciul e prptent

153: 51- 544), [ ' ' [ - ' f
ant i bodi es F %@% a?%ﬁ;e sg&l?'fr?d ?2:rg%ﬁbglganﬁé§%§g)n&g%§%§§?ﬁ8%@ﬁaelﬁ CD70 is
det ect ed bgxpeessioo foffi b aetitiodz tor derdnaitive shetketf dett bods of CBE0 ahdivedepl@éOoor nati ve
CD70 ( expr.essed o.fceJ I s).&l;,r& met hods, such .as Western blotting or

251 muttohi SRR L REafeEtion of (G O ¥ PigivaR oeligrequifgeentieton of uparemion, |t
is prefer a@cﬁ)rtcgnt‘dﬁﬁlge‘flpnlﬁﬂéib Qé;axnatt RAdode ﬂﬁ%nﬁeoﬁwr%ewatft%nﬁ&ﬂé&@Cbei&ram

(e.g., human or cynonol gus CDr0). Typically such antibodies preferentially
bi nd t o t heucdieadidereding swchegroteindian hedncdtfinedythe veetor f@ii@® pasluctionosfcur s i n

nature or en.i.solated w thout exposure tp. denatur.i ondi tions, such as
col vent s, UEPEnGE e BbGHe Bt bePiog SRR Put IRy o BRI Hine00 ). “Stch
ant i bodi eswe}aﬂ%m Wolll R nUs itNGare SeRRE U tRRiFEREGuE IR Megedtségbdd in human or
cynonol gus_CD70), or_an inmunogeni ¢ fragnent thereof fromthe extracellular

porti ok DatnbrgplkandRussalh Meleedlfetloningyy! kabortprigene! (Goldrivgiag Herbdr SDS
.g., 0.5 i pnald.y. heat i lso b
(F1 it e PO BRI POR S IIRANONY. SR 0200 ST 2R U0,

effected sinp i mrunogén’ from’an y the
i munogen. CRintrgr Aaltabertryry Mikidd (0bld S pping Haren LiabbdatorP Preds, (pld 8pdepat ur ed
CD70 can bﬁ ]%rquuced Si ng{gs%nt hetic peptides fromthe extracellular domain
of CD70 asHiPRlIAbYerdd edo hRSYudRsYPEheiddeShaafEotoenss Widplecylar PidegydIehme
confor mat i Wiiegle BofONeRSPARIINGAS T00RLLERYDE MRLLNE PERKLME. Synthetic
peptides can be but 'do not Uusuall'y require denaturation to use as an

i Munoyden. Biedeé6} oAntRrbothlesargetipdiab sy Rededenon TCAHEASMEtrhads are

screened f ref er ial, binding to denatured 70 relative to native
0. " DenabBOEGR es TRomob Kkt D R OB RS AU B b e assay
or by diffReat a3 SAyResifaEl bﬁtﬂrar&axs%ené iﬁdaﬁ;dr@é&n,ean&@e&ﬁ%anﬂp?oﬂeﬁled; the
screening can be perforned wth a control antibody known to bi'nd native

CD70, suchexpessiosr apeutic anti bodi es described bel ow (e.g., humani zed 1F6
or 2F2; see U.S. Patent Application Publications Nos. 2006-0233794 and

2006- 00837[#@62NEor! RbMP1RAfdr @8RImbRINe Bk prE¥sfin dFahiagn- M Oflibddoea) . 1f an
anti body shows a higher 15ratio of binding to denatured CD70 relative to

nat i ve2XCD7expressignvgetor may gecadgmihgawsf on lkght chain thereof, or a heavy or light chain

variable domain, operably linked to a promoter. An expression vector may include, e.g.,
the nucleotide sequence encoding the constant region of the antibody molecule (see, e.g.,
WO 86/05807; WO 89/01036; and U.S. Pat. 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
30 chain. The expression vector is transferred to a host cell by known techniques, and the
transfected cells are then cultured to produce the anti-CD70 antibody. Typically, for the

expression of double-chained antibodies, vectors encoding both the heavy and light
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control antibody, then the antibody preferentially binds to denatured CD70.
[ 0067] Preferred antibodies for detection of CD70 in pancreatic and ovari an
cancers are those that specifically bind to CD70 on pancreatic or ovarian
cancer specinens that are fixed with forrmalin and enbedded in paraffin
(FFPE). These anti bodies 20 preferentlally recogni ze epi topes on CD70 that
are reveal Bbfircanihe oprpprepied at Hishosttlder Geresionat pendsipamoeldngnon
untreated panepgatic or ovarian cancer cells. Such antibodies are referred
to as FFPE-specific anti-CD70 antibodies. Such anti bodi es |ack detectable

speci fic bjndi to native CD70. Prefera these0|f|c bi ndi ng of the
et bod es 83 RaReh oy o ol and SRk IO oSBT E OGS BTBIPe |
particul ar uGlRA to &opradlanRARIESTPLAHLBARE JerfiaN e hERoE ATRIN ]y RWEN ofEt ect abl e
cross-reactivity to other cellular proteins, as determned by V‘gstern bl ot

or st aihi neellst pafrtlsaé@rlscﬁ)lr Mﬁlolmmblsw@nm@m andibndy woleditles,ensysedsfoctepar ed
to anti bodi Les SGZOJf he L (g) bSG 21, t5D ir[&’é %Pﬁ% Pref rred 1aQtl bo%zgs for
det ection SIPTEDFG G A GEREPLIEAH LY gm( 8 B A a}nae}% lfcllf Pr?)glees) are

those whi charifieciviathyeedils YCHO) e, £ ODCAQ ICHO3 S csigibbn SRBG VERRS s3éh 4hat are
fixed with formalin and enbeg‘él%d in paraffin (FFPE). These anti bodies

pr ef er ent | Hemjaiodaiegnediate spily sﬁz@r@mo@?@mnh org e gaemegaleyiriner thpg
treatment peialdy, ?lrsrté} o%@@' &PFogn@ egpvéj(g%:p% Bﬁ‘é s?é}ﬂ? Gkl c or

ovari an cancer ce peC| ic binding to
nat i vel(CD7prodBrteharfahliyCDThatidpéies ﬁm&ddmvadve&gh@éoﬁ(h@e agt Fbecdm@ema' sanme or

better tha i 1,1C1 or 2. I n_par cuI t he anti bodi es
pr ef er abl y?ﬁgefl%ggéghég%ketl £ 6hr lggq égé‘f/zmhé’ofﬂ%&z-v &ié )Pafe& deher

cel lular prggekps, as determned by Western blot or staini ng of fixed
cell's, under 5specific binding conditions, as conpared to anti bodies

SG 21, 1C1 1.0069 f ti.-CD70
S Cbodi o ST Tl REespetRqn DaTeRts IpgrEeR Pﬁfaﬂi‘%g o0 et sRaY 13 ng
50- 21. 5D12p4efer(ap L8R (5&f @gr eatiieP S, 3982 IEMPH2., §$791 @s & &PNRLGE Neds,
anti bodi es_conpete with 1C1. B3 or SO-21.

eci fi ¢ binding
PO Lol o Mol sk A Pl e HeP oA OB o s0id Bohadey SRE5H-10

chan compt 1 ET RS FRou bR fe AR P B B PR B B
Q her pref elws@@kcﬂw)lwﬂteeﬁomw&rmwp@ddwwﬁ@WJu edleparidsiingbided three CDRs

fromthe heavy chain of SG 21.5D12. C3 and a |ight chain conprising the
three CDRseW@wom&sth@mmélwmahawelémh@maziewﬂabm@fl spHteRefseed-ant i bodi es

conprise a &%h@xﬂ@‘i SJF*}%P Na@{]A@t% %‘c{]%m.%- 'E“@ne@tetiuzeal@g 90%

sequence i etltytot ‘mat Ur e heav ain variablé region of
21. 1C12B3 Mathods t‘mEmuymol i1ght51944).n vari abl e regi on having at | east 90%
sequence identity to the nmature |light chain variable region of

SG 21. 1C1. B3. Qgher Rh%&ﬁésqgrgggebm%]ﬁ@npri se a mature heavy chain
vari abl e regi on having at |east 90% sequence |dent| ty to the mature heavy

h f. S 5D d I t .20 ¢h bl
Feai on. havitR§Sht SPsl S baleeRed TERar § CEelhE ARl 5t chan
vari abl e rggé0e Ob76E RlechRiIb {RBehiiqu¥thhti0giRS deRchdY OF edhtuldierBPeYE | C
Appl i cations [0070] Antibodies used for therapeutic applications

speci fi cal paviGITG (os axpreseed ae e¢llshl by meibads, sudf asnWestorm biptiog ant i gens on
pancr e ! Cinfthufoh (') %%m?&?ﬁet{actgo%l 1L %vhlc%nttn' ?argétetsl)ﬁl%%enatured, it is preferable to

use an antibody that binds to CD70 in denatured form (e.g., human or cynomolgus
CD70). Typically such antibodies preferentially bind to the denatured form over the
native form (i.e., CD70 as it occurs in nature or when isolated without exposure to
denaturing conditions, such as solvents, detergents or elevated temperatures (e.g., over

30 50°C)). Such antibodies can be raised using a denatured CD70 immunogen (e.g., human
or cynomolgus CD70), or an immunogenic fragment thereof from the extracellular

portion. Denaturation can be effected by treating the immunogen with SDS (e.g., 0.5%)
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25f or therapeutic applications can also specifically bind to an

extracel lul ar domain of native CD70 antigen on |ung, head and neck (I arynx
or pharynx), nelanoma, glioblastoma, multiple nyel oma, Hodgkin | ynphonsg,
non- Hodgki n | ynphorma, such as follicular |ynphoma, renal cell carcinomg,

i ncl udi ng cl.ear. c and l,ar col or ect al der rci.nonas. The
ant i bodi gs and gptigpe Jé'gﬁ?ﬁ'i‘%& 1?:% ?GB"HP?PPE 06‘}33‘?1{;%6% P qﬂhe lutypy
respect i veu ighitdA6BePirBahl anLQSES)gé ItSed dogRmdy @Q%mxﬁb};&m@%r%%w ce of the

invention is not dependent on an understandl ng of mechanism Tt is believed
that the oantibpdigs @@fe@maﬁxémn@ to yiewtaeil €THH0 wapthe pratuced esﬂrﬁzes)tnﬂmtmcher as a

vt gt PRl heh heedeiecifhr A8 qfiedd B AT tst Moo Yk upiticlh event

t he cytsot axé odholYd mdlﬁtlieCcoﬁf(fr@x@i]olﬁé\ﬂ’h freRpSI st gh¥niCaMhe gatie@plife
antibody to a cytotoxic or cytostatic_agent. The Cét otoxic or cyt ostatl C

effect exetXdtic PepHden sambe aitale nof usaly seuire gonatvration 10958 BBUND t 0 CD70
can additi HJ?I%J pr Salternatively be pronoted by an antibody constant
(effector) |on The anti body constant domains nediate various Ig

ffect f h t t f th tibo ti bod
Cepondont | BRI ARIbG IS dsRoralil by (haskes oDEuREIherCeE SEPBH e reRy by | ci t y
(CDC) and/wghdiaptd éléﬁ%réiﬂ?@'?@?é“&tn&% hak@rc@b@ggﬁyatﬁ%a snd {f%)cnﬁgadt@gﬁ" ly,

the effector function of bi ndi ng agent can be augnented ver al
10 appoactaebeassagetioy ihb@atnﬂ nsswzﬂbﬁﬁﬁ&mgssa%d’anmmrbx lfdheiattcyt ostatic

effect exerted by th nti bodi es al so .can be. d bl.ocki n

Ut or et | APERCE O G S e Gu i Dbk Fishh SomticT apHody 3 s bindoro
anti body imtin®ODYBGs1Rh a2 flrapeiitiGaibbdRs i6scAbed BHIBWKZ dhlﬁxﬁﬁl’ﬁ'ﬁed mmof as
described in WO 2004/ 073656 and Publ i shed US Application

2006- 02337292; gged”. Snsz@”am/llmtsmglblmmmfl\é}sr%@ﬂ-ﬁé’é@@f’cm %Odérdi&saé%axan abl e
h f ht .ch t
vl ol o b eAEONEPa ARSIl Mo ot PIGE, BUR nB5SY ShhRLh il ) ™

ant i bddi esfamaimsmﬁmg mwamr&eamyoaaﬁkn}e tg atied@D0 velativalb ¢ha @gb@Aghehavi ng at
| east 90% and pregerabl y at | east 95% or 99% sequence identity to SEQ ID 20
NO 1 and Sonirplsdiiaedy, fispyhe @I}b@%%@f%@ﬂt%l)fm‘lﬁﬁo deratergd €7/8% i abl e regi on

framewor k resi dues are needed for binding is provided by W2006/113909.
O her usefll06Ant Prefoned antibdiodi fesd wectidanif Ci0Me patdrestieahd oamigoepedkt i vel y

i nhi bit bi nd 1F F CD70, as determ ned, for exanple, by
i munoassd§° h@%ﬁrﬁe& PERTEARHPS T B0 A8 ZHETAROr 2o FBEdPPRHBT S ent i n

at | east awd WRed WIHsaRAIRERE %%H@édﬁﬂ Safrl @Fpﬁf %@ﬁﬁnﬂdamsb' ts binding of
1F6 or 2F2 to CD70 by at |east 50% re typically at |east 60% yet nore

typi cally Paftfelteeasliy r‘ﬁo@@nlmltmomfylpmaiak yreaccvdaédsbty thSE’FPE)fcreaﬂmEnant i body

conpetiti vel ¥, d nhi 2F2 CD70. st, 80% at
enet oot QP Sottogplighs P sblrCeytd pichisbS T Hian Cais SRR | bodi es
conprise amhmues 6 S B r &R lF?PEng)te&iﬁc b-eD RS bSBed. r UL taRBb LG AVMcIc hai n
vari able region of 1F6 and a |i chain conprising the three CDRs fromthe

| i ght chaidsiogablespreifiopinding, tomh\eerCEﬁ@f Brofereblanthi iprti fessbiodimg of ﬁ@ a mature
heavy Cha'aﬂtﬂ‘f@dx%aip L §ind 59 @?tha %htnlgodgfscl‘zﬁgﬁgrll dyg%bsffgﬁrff € I ﬁdﬁeﬁ' t o the

mat ur e heav ar v ar Abi e region rel
vari ablbe raﬁﬁb@lﬁeshﬁvfefwlﬁhavleelaéstan&ﬁ%lower detectable cross-reactivity to other cellular
proteins, as determined by Western blot or staining of fixed cells, under specific binding

conditions, as compared to antibodies SG-21.1C1 or SG-21.5D12,

[0068] Preferred antibodies for detection of CD70 in other cancers (as described infia

in the Examples) are those which specifically bind to CD70 in these cancer specimens
30 that are fixed with formalin and embedded in paraffin {(FFPE). These antibodies

preferentially recognize epitopes on CD70 that are revealed by the FFPE treatment

relative to native CD70 antigens on untreated pancreatic or ovarian cancer cells. Such
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sequence identity to the mature |light chain variable region of 2F2. O her
preferred anti bodies conprise a mature heavy chain variabl e regi ons having
at |east 90, 95 or 99% sequence identity to the mature heavy chain variabl e
region of 1F6 and a mature light 5 chain variable region having at |east

90, 95 or 99% sequence identity to f.he mature |ight chain variahle region
of 1F6. Ga}‘i‘gg"%?@ﬁg‘f gﬁﬁctgtﬁ? PRSGHIC nch%‘ﬁr‘?a'%‘é{e gnrfgt %Fgerﬁgfé(vghecﬁl?ﬁ?lﬁcvari abl e
regi on hawifdin@bf the astibcAs i%n%r%%?{eﬁcﬁ&%ﬁ%g& denti. i1 bosGha g heavy
chain variabl e rﬁgl on of 2F2 (SEQ ID NO 3) and a mature light chain

vari abl e regficetarnie paiipodies peefenblydiavethe same 99doswen detnctedble grassireactivivy tche

mature i chain. vari abl e. regi on,of,,,2F2 S l. D 4).. [.007 Numer ous
o her - ant 1 sa cau PRy et G g i b o i & i selip 3ty

Appl i cat i apedibbindaigi Aditons, 298 phlalRBiibadies $GerITatdr@@b 1 Bulbi cati on No.
WO 07/038637. Ot her antibodies binding to an extracel lular domain of CD70

can be SCgﬁg&sﬁg;o%%e)%@hiaﬁEigf%-:é,\}_aé‘ééﬁé‘ﬁ{ti-éb‘?ﬁﬁnt%od?e% a?@&h%@%@?f.lé’l‘%l% .

conj ugat e escri Creening can assess 1nternaliZation into
cel | s exprrefesicd tp SONMG-20dCrgB3)aind|S€E2 BAD1 hadi(also rédfaraknian§EaAn5SBN3.a3gssess

ancr oat | (OB EETPA AN OIS o RRHe A IaTC Eraries s S HIAIE: FSRONSES ovar i an

car ci noma &lihg d difiatn S IORB fefeled GRETIIIRfRkb a b\, chEEV210 ovari an
carcinoma cell; can be used. Al so, PANC | and M aPaca2 pancreatic 20cell

| i nes 18an dompusied thy hor3IDRs fremi thethéays chiin af SGAL Y. 1 CDBO aadeilightishaian al so be

used in the practice,of sent .hqds.. Typi iLficatio i ncl ude,
PRI S e e S AT R e
phosphor ylaatib@iies ot b BBavyddaindhipzRingRe BYedDDRS fidhothe abivadhinaski ng
groups, proteolytic cleavage, |linkage to a cellular |igand_ or other 25
prot ei n, agr%Zl-ﬁéwi%ea.ﬂdﬂrlyg chaiyerenprigingthe threaCORs drom Ewtlisdih shavmpt Be-
carried out , r i flC ] . i.on,
Formyl at i ok B2 AEE LR BRI et BRI Bl e BB P b6

Addi t il6nalhayingtahkast@0bysequstese idonticototihe maninehevy khiia vaniable tadsi efG-an no
acids. [0Q76]. The anti body_ derivative can be a nmultine such as a di ner,

A . . r
conpri si ng1did-B antpn meEe HigHehainyariale Fesiankavingi denst O seansase (i) an
ant1 gen- Ddditio" B AN TighhdNariaGPAd A0 RO 1 CAUBR By Brfbige T edl on
derived therefrom (e.g., DBy conservative substitution of one or nore am no
aci ds), andti$adigs @myuise hmextirz hegyy(dhag. varidblewegian haping pdeasp 8Pt sdguanegi on,

such that .t he antjbody derivative farns nult r onodj ey, t hat
poci {1 ca$Sb fdhe Gt Bl GerighIe Bt th D SN oGP EA oAt

anti - 6970 canhivhasHle réﬁiorﬁhd?/ﬂ{%’zﬁ%%! OR/, L&A HBRttY et RO koM cHapn
reconbi nantly or chemcally Tused with a heterol ogous protein, wherein the
het er ol ogoagalje vaggemoBKoRpASDI@€ 3 di neri zation or nultimerization domain.
Prior to admi nistration of the

C. Antibodies to CD70 for Therapeutic Applications

[0070] Antibodies used for therapeutic applications specifically bind to an extracellular
domain of native CD70 antigens on pancreatic or ovarian cancer cells, Antibodies used
25  for therapeutic applications can also specifically bind to an extracellular domain of native
CD70 antigen on lung, head and neck (larynx or pharynx), melanoma, glioblastoma,
multiple myeloma, Hodgkin lymphoma, non-Hodgkin lymphoma, such as follicular
lymphoma, renal cell carcinoma, including clear cell and papillary, colorectal and
bladder carcinomas. The antibodies can be agonistic, non-agonistic or antagonistic with
30 respective to CD70 binding to its ligand CD27. Although practice of the invention is not
dependent on an understanding of mechanism, it is believed that the antibodies can exert

a cytotoxic or cytostatic effect either as a result of binding to CD70 and being
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anti body derivative to a subject for the purpose of treating or preventing
CD70- expressing cancers, the derivative is subjected to conditions that

allows formation of a honodi mer or heterodiner. A heterodi ner nay conprise
i dentical dimerization domains but different CD70 anti gen-binding regions,

PR TNGE R AR B A o AR S K
domai ns. [QAJ7In RePiche, FQ1AMiE BP Y oRRTd offtki 48 bfegagorﬁ&ea ngsgﬁﬁﬁgﬁ%n&y

conjugating an anti-CD/0 antibody t0 a second anti body (an
het er oconjthgantébily iceeytoloxig.or cifoSatiPaganht TiNocytetpBig @1 080jtatiteffent esatgdugat es

ful f tici t et hod ' .15ant i body that bind
o opro (g B Ridtons e RaF indoin B eeis BRi7RGe 0T o e of the
nonocl gnalaleniatibagbe prokifiedby afAtivaag cadtantdiedy) fuh@ionbimdsntiBod, surface

receptor or receptor conplex, such as an inmunoglobulin gene superfamly
nmenber, a wnﬁamtél@éwtlﬁﬁn%@ww Ly cHedierdpnctions, seele gy pasticipatign ofichae

recept or, . mKi e [.ar. hi t ). 0l s { a
ect i n (o TBRE R P BRI R coMMPLRE B TRTRY, bpibhbnieBbRist, 3
[0078] Antdykeehieisy (CDORA/ @ adtibdiei depdrichvatlulae phapoytbds caDPgat ed to a
cytotoxic or, cyt] ostatjc mojiety tq form.an_anti body drug conjugate (ADC).
Par t i cul arPRo8akY, At effeetardpnction php CLyNrhinding asent 62mba 2ussisntd Byrsexerel body
der i vahi V&3 enes e HRNBEARON00HILIY0D: TRE BRH6HE CANNRIIAREHPZKIRS]
radi oacti ve 1sotopes or compounds, or toxins. For 25 exanple, an anti-CD70
ant i body dry tbeantibatliey elso her boproomteddsy Wockingmteaaction od CBYA0ov ok ite liggeint such
as a chemﬁflgfyrapeuti c agent, or atoxin (e.g., a cytostatic or cytocidal
agent suc , e.g., abrin, ricin A pseudonpbnas exotoxin, or diphtheria
toxin). [0079]] The anti-CD70 antibody or derivative thereof can be

conj ugat ed0@d] &\ pretered wgtiCdaikantibagdy srmsbd F6 Phelhrog adhimerisoonhantanirgd enzy me

chen cal | yORB) et b tRERed § WA Shir R Bl SO bR BTGy g

convensi NQoeADYIED4ANE i€ WOIV0BAEROIT a8 Préfdredifdaty GhAif uiadit Sagsble region
penicillin-V-am dase, Eeni cillin-G am dase, p-Iactanase, P_-gl ucosi dase,

ni t r or edudeate segienexe PN daand aprefegd dightrdehnmaiues veriadlessgiondas i ng
t her apeut i r s, and in particular to antibodies, are
wel | - known%l.% %@%"‘S’é’.&pg?@ Iglﬁg)?et al ., "Mnoclonal Antibodies For 5

| mrunot ar I O Drugs | n Cancer . Therapy," in ocl onal Anti bodi es And
Cancer Thﬁ@aﬁth@i%?@%@@d&ﬁ corppese mauEhegvy pREYEhtchain Varigls yegions| | st r om
et al., " | 1 J 659 t : 1 y

( Robi nsonﬁgflhgﬁglggsg .9§90R51ar ég?fe%bjk%%%%%c* %rgﬂ% %%én%géd%l?@%@g p ﬁj "Ant i body
Carri @6s OO:QyamstHxéspedtyeht GuidarCane &y witich residues AaiRelé sagioh framdvbmkcl| onal

cds. - lopsidichath iefd fSpbiudMesSpisiufa IV DoBIGLLRRD: (BhERSERLather apeut i c
Use of Radipioah@bsdicH bt dpRevdsIh&adtcah cdngs@iely ing{bit“ﬂ?ﬁm% ePRIALYHg fodi es

For Cancer Detection And Therapy (Baldw n et aL eds., Academ c Press,
1985) ; andlFZhotpdOets determinkdgior examplady inRaynoagyl (ongetitigembidiitse e. g.,

PCT publicatio 89/ 12624.) 100811 The.ther utkc agent can. he

conj boat edre Bt fldEn §hed oitRElt g G BT Wha ffRRRl FRMEC,) caved
of f the apkédOMiHiL bihdindyf IBEGrPF2SD €D A0 ya tiéRosy: dagfcadpitalbnatgasby a
cl eavi ng ggent). Such therapeutic agent is attached to the anti body or

deri vat i vEUYhuetapgrefynienlly at least/ ABb.cndinpss bypigedly af keagfdidds, or the angbedseavage in
the intra ' I [ b t is not
subst ant | ST TG LEeL NE® PERRe E 8 P (P BRI SRR I tho

conj ugat eldast @Wearadlchst@itd.he anti body or derivative thereof 20 when it is
internalized by the CD70-expressing cancer cell (e.g., in the endosonal or,
for exanpi@my ofhdripHfala RILRARELbKIiLYs MayPLAlBRSRpRERZ I tidioDRYT e

| ysosonmal "environnent or 1 n the caveol ear ehvironnment).

30  from the heavy chain variable region of 1F6 and a light chain comprising the three CDRs

from the light chain variable of 1F6. Other preferred antibodies comprise a mature

heavy chain variable regions having at least 90% sequence identity to the mature heavy
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[0082] Typically, the ADC conprises a |linker region between the therapeutic
agent and the anti-CD70 anti body or derivative thereof As noted supra,
typically, the linker is 25 cl eavable under intracellular conditions, such
that cleavage of the linker releases the therapeutic agent fromthe

antibody in the j racell r environng e. th|n a | ysosone or
endosone o AHA\AES a&gwwgﬁlfa% Hider matyre 1&3.1 éﬁl@%aﬂa& "p’@ﬁ’coind?l"ml&aﬁi‘@?t Wat is
cl eaved bYSeaﬁ'edcm&eﬁ ﬁtb%@rﬁaﬁ?&ﬁgﬂ@ﬁﬁn QhridYIOlefRAGIOREY @nel'p Hej ng a

| ysosomal or endoso protease.” Typically, the peptidyl er 1s at |east
two am no atibdéies emgpree agnat@e Hea\ascthauhvaeebbrmgmnsahavdg atd.magt 9(I;I9éa:m DAt agent s

can incl ude cathe S D ,and asm

Vel ker . 1008 BRERHIO SRR 8% B a5 V) Ripnfr P peb Bife el oy

| i nker g thﬂﬁarﬁfaﬁaﬁﬂa@@@bhm atQ@e?sYQ@$Stdﬂ@9%'9€f<-:Qucﬁfc@%ﬂhly to t}@%@tme RART essing
cells. For example, a pe |l inker that is cleavable b

t hi ol - depeqli’d@n‘tar%\?]@ﬁ%@éoﬁbﬁ%éb@ﬁfm@femﬁﬂ petbadéesisogmriye @mg{vég beayyiohain
cancerous éaklaﬁlg??ge%@%@x)?g 5{3@% 66 9% 980/ Q\lf&rce ?&Hg{é) 3 'tﬁkgmgm?é‘ﬁeak’%hé%

G y- Phe- Leu er suc i nkers are SCri

Pat ent No.vaGiaBle4eBdibof 22 (SEECID NO:Brdnddi mantedight t?l&mpeq:rtabdyﬂegﬁ)lnlhakﬁhg at
cleavable b |ntr cel lul ar protease conprises a Val - t l.inker or a
Phe- Lys d.lﬁéﬁ& de ¢sh e’o segugpce l%nety 9 dhemptuge fzafzt chag Vawh eFPeiserifes t he
synthegi s @EQdexQoupi cin with the Val-CGt linker) One advantage of using
intracel | ul ar proteolytlc rel ease of the therapeutlc agent is that the

t t tt t ed. h Pliti f
the con; udtP el NmberPl TR HGoRMERD GRTbHETE=THET i GelaBrRls Uikdtshn be
pH-sensi t i Agplichtich PubHRMSIH NY €009-019 798l ¥sd Fit@hatfoRhl PublicRibVRbLUED
Typical ly, the EF#sen5|t|ve li nker is hydrolyzable under acidic conditions.

For exarpi G/ hodthar abilodicbineens orarcxisccyar doysiai €1 whdel ysosor
: d
(2.9 & AL RO Ci SRR RAS o hARRATLSARIRT 89Bup LS 2GR0k 2m de

can be use U S.

Pat ent1 sNoseldw. 182 el cdn, 824s BidérhallAabo®dde 618, exﬂ@@ﬂ@ﬂﬁ?@@@ﬁlg%e@r 1999,
Phartn. Therapeutics 83:67-123; Neville et at, 1989, Biol. Chem
264: 14653-1bales, Ssigenng Gk lse anyess exdptaricityl hdditigpplecisrpar carberal pH

condi ti ONSye f3HidH APardify ?Ha?]ﬁfc'fan@}egﬂgor iR i ddP s nh&éﬂ%’r%ér?f By PH 5.5 or

5.0, the approximate p Sosone. TN certaln e s, the
hydr ol yzakdxemplenREM-3 omaridmi aaemﬂmma talhlker, ANSEh craometriad carcottu @Etlhﬁ[

attached e.therapeutic nt via a e bond (see, e.g.,
0 s Pat erfOYAG G gvigya @wwa?@@mb@% At AN R o R Brdereitiger
reduchpg ngqh&hgﬂ%eQng a disulfide linker). Exsulflde | i nkers include
t hose that can be forned usi ng SATA (N-succi ni m dyl - Sacetyl t hi oacetate),

A PRI R

(N-succi nipfatkds: ibﬁhﬁ@cﬂmlcatlons include, e.g., glycosylation, deglycosylation
25al pha- net hyl - Iﬁpyﬁa (2-pyridyl-dithi o%t glyuenye Iﬁsyanbé I\/F5T (See, e.g.,

Thor pe et aa¢ty1ath1983¢gyl@‘a¢rc@ho erlaiwnwmaegmﬁeﬂvﬁmﬂymbzhkmém at, In

| mrunoconj b A of Cancer
(C W Vortreuiy b S BRI Tl A LA L AP -
4, 8802935 pyotiO@hl thd like.| ARk 6f n@aerods SIQ’,HHEalandmﬁm%thhy bl @sirried @hnlsyon et at,
1995, Anticancer Res.

for example, specific chemical cleavage, acetylation, formylation or metabolic synthesis

in the presence of tunicamycin. Additionally, the derivative may contain one or more

non-classical amino acids.

[0076] The antibody derivative can be a multimer, such as a dimer, comprising one or
30  more monomers, where each monomer includes (i) an antigen-binding region of an antj-
CD70 antibody, or a polypeptide region derived therefrom (e.g., by conservative

substitution of one or more amino acids), and (ii) a multimerizing (e.g., dimerizing)
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3015: 1387-93), a nul ei m dobenzoyl |inker (Lau et at, 1995, Bi oorg-Med-Chem
3(10):1299-1304), or a 3 -Namde analog (Lau et at, 1995, Bi oorg-Med-Chem
3(10):1305-12). [ 0086] The |inker also can be a non-cl eavabl e |inker,

such as an mal ei m do al kyl ene- or maleimde-aryl linker that is directly
attached to the uni t n actiye drug-l.inker is released by degradation
of the antl?‘)gﬁ%’?t W] S“@ﬁﬁ%&?q fi}’tl\éf"ilpéd?rivﬁ%‘? qras HB}IU@EYE?? Entially

sensitive Hd?nddhﬁe@rmﬁtaﬁﬁblki'é!ali’}rbﬁmd Cgﬁﬂemgg/i%al'lﬁ?%ﬂ'aﬂ@oélhﬁ‘ﬁdlﬂgrég?érﬁoftﬁan
9

about 20% t)r/‘gDcal no nore 't han about more typically’no nore than
about 10%andirfdDéy anfihedy cortaymil ypebtige mmmcdeavcdwdanre&bnuus 15ogmbipanthy e t han

b 9 h %of.th K | f th
o1 caved witk TR R R B el Ry Rkl el o Bed el o -

envi r orsme ndon{pRises a d1mr@ht&ﬁffﬁ)muliﬂ‘lﬁhbﬁfonaiohﬂaﬁlkandr&o A@hinstREbABE Rl | Y
sensitive to the extracellular environnent 10 can be determ ned, for

exanpl e, HAPPAETbRHEE foroabisstiln theypurpask of fraaling Berevepkng ERFOADC or ADC
derivativ I nj ugat ed
anti body | o Rgne SeeREHR b fible (iblecid ERURY IR Bt IR RrsBliiOERTY 108
time peri denfeliger orzneteﬂqdlﬁmr Lﬁhetarod%ehwy S()mpmkde 1t1émmalabmﬁammm t he anount

of unconj ugat ed antl t her apeut.i c agent in the ADC. sanpl e
with that ‘gﬂff@é@rhuf %’ie 7@0%““& jndingge Wﬁ%lé 5(5%?0 Atigepiband Ub%/ h| gh
perf0rlr@inCx@glbhﬂthtQhﬁ&%ﬂt@h@ﬂf@ﬁﬁﬁon{aﬁﬁfsgl]d1f'f@1%n cnk%nt@%@ﬂ lﬁlluﬁﬁ #@

cel lul ar ernal i zati on. The |1 nker can pronote cell I nt zat| on

when conj Lﬁj’dtdelucm@tlphdomhmsapeutl c agent (i.e., inthe mlieu of the
| i nker-therapeutic agent noiety of the ADC or ADC derivate as descri bed

herein). 2007)t&f Bal-CPS0Vntibd® derRkeve é‘aﬁrbe%@xﬁeatlgr @Rlgdtiag ah BtECDALI Zat i on
when conjugated to both the therapeutic agent and the anti-CDr0 antibody or

deri vat i veilfihedylsra seron antibady ¢sa "antihody heteradeaiuamie dpecane 6B Ratent . as
d bed h th
present oot it HelbRBhi LI Ebid SEEIR SBR ARloR iR iy, " 1 e

25Aa- i7;  dppodybnetinds to/cmcs(eag sdnr@hbhgr therhds ;the@CDRs @ndor Aéavgaifins V¥ i S
[ ndependenhl ¥n an am no acj d uni
onoclonal antibodies 1F6 or 2F2) and an antibody that binds to a surface receptor
or receptor complex, such as an immunoglobulin gene superfamily member, a TNF
receptor superfamily member, an integrin, a cytokine receptor, a chemokine receptor, a
major histocompatibility protein, a lectin (C-type, S-type, or I-type), or a complement

20 control protein.

{0078] Antibodies to CID70 and their derivatives can be conjugated to a cytotoxic or
cytostatic moiety to form an antibody drug conjugate (ADC). Particularly suitable
moieties for conjugation to antibodies or antibody derivatives are chemotherapeutic
agents, prodrug converting enzymes, radioactive isotopes or compounds, or toxins. For
25  example, an anti-CD70 antibody or derivative thereof can be conjugated to a cytotoxic
agent such as a chemotherapeutic agent, or a toxin (e.g., a cytostatic or cytocidal agent

such as, e.g., abrin, ricin A, pseudomonas exotoxin, or diphtheria toxin).

[0079] The anti-CD70 antibody or derivative thereof can be conjugated to a pro-drug
converting enzyme. The pro-drug converting enzyme can be recombinantly fused to the
30 antibody or derivative thereof or chemically conjugated thereto using known methods.

Exemplary pro-drug converting enzymes are carboxypeptidase G2, beta-glucuronidase,
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w is independently an integer ranging fromO tol2; -Y- is a spacer unit;
and y is 0, 1 or 2. 5[0090] Representative |linkers are depicted within the
square brackets of Forrmulas (la) and (Ib; see infra), wherein A-, -W, -Y-,
-D, wand y are as defined above and Rl is selected from-Cl1-C1,0

al kyl ene-, -C3-C8 carbocyclo-, -0-(C-C8 alkyl)-, -arylene-, -Cl-C10

al kyl ene- al?f’gﬂr%%#@:\{-a%%sm}?él- lin&-amiglars Bdagamasech-ehacesigpsey Pioseduesses

car bocycl 0y caitfo%opentiaked bocycl o) -G -C o al kyl ene-, -C3-C8 heterocyclo-,
-C1-C10 al Iélylcglne??%%- (% 10het erocycl 0)-, -(C3-C8 heterocyclo)-Cl-Ci o

al kyl ene-, - 20)1-, and - (CH2CH20)r.-CH2-; and r is .an _integer ranging
rom 1 10 10RR0T Eeskig %So%psonwgﬂélpa)%wré@ﬂc agenf 1o PEYBINEA R PRIGYRALY st - D 15
(1'b) 10091dntihoMi8L larcRE I RAGWL. (el k. HNAnoh-WW)., “NidndRIREERAtibddi&KSrt he
Stretcher unit (-A-) to the Spacer unit (-Y—%@If the Spacer unit is
presentd, atmpnairgetingeOSprues diheaneeniThenapy.t reMoyedeonlidntibediey dod Can¢ar agent

(Drug unity | spac |t 8. aksen ILf . pr nt,, - Is a
di pepti de, T;EerP%pd)e(Il}tel}sg&,i eétjcglt ‘rg‘{a%ple}‘g{“u‘ %’el?issﬁtehr]ﬁ'afpgeggf’iqjlacgf,%%ﬁllé‘lxeégle"pt[i%(lsltgo,(’dies Wor
hept apept i Desg [Deivepepini Oy rolled Apep Diclitsry (RSERRALA dE edd)idetaPPpkliicd el
dodecapeptide unit. wis an integer ranging from2 to 12. [0094] The Spacer
unit (- Y-)20dgde 0% eonpe, "PnHRedyRarpiggs(f Aap@xisgentoniraces Therimi & Spacer
units are ®f,;iwe i 98Rsh VRESH S e IBINTDLAL 08- 088 ke T lve. A
non self-i n‘%ol ’atu?ve s%grggrﬁ ﬁ%%@fﬁ%geﬂl? z%\/{h/%@h@lgg? t %gf) aﬂitfonom %]getréspacer
unit rlidmaigisl ledantd8s); “Analysis, Results, and Future Prospective of the Therapeutic Use of
Radiolabeled Antibody In Cancer Therapy,” in Monoclonal Antibodies For Cancer
Detection And Therapy (Baldwin et al. eds., Academic Press, 1985); and Thorpe ef al.,

1982, Immunol. Rev. 62:119-58. See also, e.g., PCT publication WO 89/12624.)

[0081] The therapeutic agent can be conjugated in a manner that reduces its activity

15 unless it is cleaved off the antibody (e.g., by hydrolysis, by antibody degradation or by a
cleaving agent). Such therapeutic agent is attached to the antibody or derivative thereof
with a cleavable linker that is sensitive to cleavage in the intracellular environment of the
CD70-expressing cancer cell but is not substantially sensitive to the extracellular
environment, such that the conjugate is cleaved from the antibody or derivative thereof

20 when it is internalized by the CD70-expressing cancer cell (e.g., in the endosomal or, for
example by virtue of pH sensitivity or protease sensitivity, in the lysosomal environment

or in the caveolear environment).

[0082] Typically, the ADC comprises a linker region between the therapeutic agent and
the anti-CD70 antibody or derivative thereof. As noted supra, typically, the linker is

25  cleavable under intracellular conditions, such that cleavage of the linker releases the
therapeutic agent from the antibody in the intracellular environment (e.g., within a
lysosome or endosome or caveolea). The linker can be, e.g., a peptidyl linker that is
cleaved by an intracellular peptidase or protease enzyme, including a lysosomal or
endosomal protease. Typically, the peptidyl linker is at least two amino acids long or at

30 least three amino acids long. Cleaving agents can include cathepsins B and D and
plasmin (see, e.g., Dubowchik and Walker, 1999, Pharm. Therapeutics 83:67-123).
Most typical are peptidyl linkers that are cleavable by enzymes that are present in CD70-
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to the Drug unit after enzymatic cleavage of an amno acid unit fromthe
anti-CD70 anti body-I|inker-drug conjugate or the drug-Iinker conpound.
Exanpl es of a non selfimuolative Spacer unit include a (glycine-glycine)
spacer unit and a glycine spacer unit. 5 Wen an anti-CD70

anti body-1i nker - glrg%?%con j ugat e cont 3| ni ng | yci ne-gl yci ne, spacer. unit or

a gl yci ne SPATER HfR qEigoes? RepsigHelinker %wagw&@éah}? gy Hhertpipbrepeadent
associ at eds

T mphocy L 6 R L P P Ok RSl Tn B wacd (e 0

gl yei ne-dr hn@kemmplysm§a Chedvedr 4 Grb)ni’hbeéla—GN peptifie).| Other atch lmﬂtersdiwg, an

i ndependen SLS I ce W rget 10cel |
o ol eave (SEVG et Hrhasteh RosuRth oy dosafeli tublidimrde S pafidlht i “ooro
anti body diipi@r @Iéé‘\idb&aﬁyealﬁﬂﬂb@dllﬂlaﬁﬂnﬁea%@|c$1h5‘9"52:'3@Wa‘l’@lﬁlﬁlﬁ&?{m #phé-1Gan rel ease
the drug (D) without the need for a sep arate hydrol ysis step. In"these

enbodi ment dipeptide (58, agpUatipgsneh2 4,34, cyﬁmh despary thiniynthepiaof dexerubicind t o
1\5/\‘\0,\7 aV;aC;‘? %ﬂigt\éﬁqggirug%e t(glfleoéﬁrg{ltﬂl?é@o%sﬁan&gmh%&ﬂuﬁ?@%‘?&ol flc r%iqagec §tdheto -

sel f - i Mol thesapentippestris thantheudentas Wﬂa‘allp atanpRy rm&ntchﬁghgae@am tetse@ni cal |y
equi val ent taq,.the g@ group such as am noi m dazol - 5- net hanol derivatives
(see Hay ettabilitiescgdiee conjygs arq\yg@cal@,]@@ Lett. 9:2237 for exanples) and
ortho or para-am nobenzyl acetal s. Spacers can be used that undergo facile
cyclizdki o[rﬂﬂﬁijo"ﬁhemﬁammbdimaemmbeIpﬁsi;esxsitis*el,ahz asn@ﬁﬂﬂbi@dﬁo@dimdeﬂﬂn

unsubsti t ut d4a bt ric.acid, .a 199 Chem str
B ol ogy 2 BEasited THASGH e bR B ST iRk o BREyb PR ustes pidic FopRitipRTof 2. 2 3]
ring syst %&&hﬁfe@tﬁ&m@-’labﬂel%ﬁ& thek-is ﬁﬁﬁblyzﬁ]@fﬂth@%oso%e L5) and

2- am nophenyl propi onic acid am des (Ansberry et at,” 1990, O g. Chem
55: 5867) . Imdravonatsewicatiazend, Hiowsoneabarong cirargaitictiatida oetheestst acetled at t he

21 %0° exang Gl BrRELRD iRBASE (Moo e s THEN et Phae S AR Sl o 16

the ants - G}E@zmlmmdmmmhewak@iglwmw EherdYelifdsTBEENELIY NevIR gpacer
unit is a branched bi s(hydrox hyI%styrene (BHMS) unit, which can be used
to incor potlat@ddtivk Cheral 264 1i§e3-146¢ bb Seph UBletrnireatlagedy siebleapden oxi c

t |
naents | nolUR i SRRy SN ACHEHER ARBBH TBE B

or the |i ke aplﬁreﬁma]te P afifHed gsoabmus &f edrtait] @sb@Bmerts,alié bydrsiyeatilg&nks is ncl ude
nyci ns, etopqsi des, maytansinoids and

auri statins ecl ns duoc
vinca al kaﬁ%‘lﬂ ﬁ@%@'éf“@tﬁst%b%%E?ﬁt]&?fé‘%?@leéé‘éﬂlcéh‘?rﬁ@udaégerﬁdf*a*Ekarrpl e,

auri st i ng (lﬁ/dﬂazon@wﬂds(k&ztb AfFa?%xéWE& , DNA m nor groove binders
(e.q. enedly es and | exitropsins uocarnyC| , taxanes (e.g.

acl i t axel C n rub cin,

D e SRR gt s SRR aiiefniene

cytotoxic memaeme@mu&h%@a&mrc@@symrﬁlea %&BF%%TA OV-sBXFMRIiGy1-S-
doxor ubi ci n, E)ac itaxel nmel phal an, vi nca al kal'oi ds, net hot r exat e,

mi tonyci n acebithiveegas), $8DPI(N- am:dnrmmmlcrl -3{3teridyldijbioiopiandtela SPDB- MND65
R T R A
25  alpha-methyl-alpha-(2-pyridyl-dithio)toluene), SPDB and SMPT. (See, e.g., Thorpe et
al., 1987, Cancer Res. 47:5924-5931; Wawrzynczak et al., In Immunoconjugates:
Antibody Conjugates in Radioimagery and Therapy of Cancer (C. W. Vogel ed., Oxford
U. Press, 1987. See also U.S. Patent No. 4,880,935.)

[0085] The linker can also be a malonate linker (Johnson ef af., 1995, Anticancer Res.

30 15:1387-93), a maleimidobenzoy! linker (Lau et al., 1995, Bioorg-Med-Chem,
3(10):1299-1304), or a 3’-N-amide analog (Lau et al., 1995, Bioorg-Med-Chem,
3(10):1305-12).
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CD70 anti bodi es or derivatives thereof. [0100] In exenplary enbodi nents,
the cytotoxic or cytostatic agent can be auristatin E or a derivative
thereof. Typically, the auristatin E derivative is, e.g., an ester forned
between auristatin E and a keto acid. For exarrpl e, auristatin E can be

reacted with 15 paraacetyl benzoic acjid or oyl val er,i ¢ acj d to produce
AEB and ABMB36] Bhglirker glse fan kg hean-¢lggya 1&|11n§aw 1&@@}%%?%1 kxtepe- apvar,

and MVAE, {Bﬁeﬁuﬁﬂae LR SRe AR SR WSRN (@M TRLBLLR, En%efﬁvéac pdRIEVRL | ves

are descri r exanple, U S. Patent Application Publication Nos.
2005-02386@93awdd>)2@&&d@0(7m1308e antibod®101] The cytot oxic agent can be a DNA
m nor groove binding agent. (See, e.g., U S. 20 Patent No. 6,130,237.) For

exanpl e, tfnos7T) MRficAlOMéeinRédd hﬁﬁuﬁﬁ@rmallz@éhshﬁveéto G ex&QENRUIEnOTro@Hent
enediyne (e.g., cali cheani ci n) @102 The ADC or ADC derivative can

conpri e amneaning thetmumpre theeshtout 200antppissllvno mers thag Beaut A5 %g arre tipirallbde,

but are n 1§(3 1|n' EPGL‘}gr?a]ﬁq tl(.t)‘ixgtﬂlee%eﬁ ﬁiog? ngﬁghg M@@ah%@&ﬂﬁ%% n-!)arégxte%egl( r)

(docet axel ari vinca a

vi nbl ast i nghoul®%| MORSINOL, thambout haroglii lidkess zﬁmdamprelmladADs: (seldaved
auristatin E, AFP, MVAF. MVAE, AEB, AEVB). & ?%ary auristatins are shown
bel ow i n F‘@h‘mﬂiséf?@ pr 4P deryties pregent & @mneex AtS tps GPYIFPIsRER (%L Hel ude, for

exanpl e, 8 Ry Siehdr Uik 4SS Pof K68 At [y%lel%ﬁve(t% g extl‘%@&hﬁéx‘ Mfoindftd B) .
nocodazol co Chl cine and colcimd, anusti ne, cryptophysins,
cenmadditi n canﬂ:y:tdatcsmnmddsr exnrde, éiyamtimaimgmdepes\dmdbnmﬂh pdema &oth (a) the
30el eut herngICno'r AIS)C lderi\(?a 1ve thg “AD samp(?e”) %&(Ii }Q) an equal molar amount of

unconjugated antibody or therapeutic agent (the “control sample™) for a predetermined

time period (e.g., 2, 4, 8, 16, or 24 hours) and then comparing the amount of

unconjugated antibody or therapeutic agent present in the ADC sample with that present

15  in control sample, as measured, for example, by high performance liquid

chromatography.

[0088] The linker can also promote cellular internalization. The linker can promote
cellular internalization when conjugated to the therapeutic agent (i.e., in the milieu of the
linker-therapeutic agent moiety of the ADC or ADC derivate as described herein).

20  Alternatively, the linker can promote cellular internalization when conjugated to both the
therapeutic agent and the anti-CD70 antibody or derivative thereof (i.e., in the milieu of

the ADC or ADC derivative as described herein).

[0089] A variety of linkers that can be used with the present compositions are described
in WO 2004-010957 have the form

25 AT WYy an

wherein:
-A- 18 a stretcher unit;
aisOortl;

each -W- is independently an amino acid unit;
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15

20

H3CCH3 oH3C..."--z-CH3 ¢g,,,,. 1l CH3 0., CH3 OCH3 0 H3CCH3

w is independently an integer ranging from 0 to12;
-Y- is a spacer unit; and

yis 0, 1 or 2.

{0090] Representative linkers are depicted within the square brackets of Formulas (Ia)
and (Ib; see infia), wherein A-, -W-, -Y-, -D, w and y are as defined above and R is
selected from -C;-Cg alkylene-, -C3-Cy carbocyclo-, -O-(C-Cy alkyl)-, -arylene-, -C|-Cjg
alkylene-arylene-, -arylene-C;-Cy alkylene-, -C;~Cyg alkylene-(C;-Cg carbocyclo)-, -(Cs-
C; carbocyclo)-Cy-Cp alkylene-, -Cs-Cy heterocyclo-, -Ci-Cyg alkylene-(C3-Cs
heterocyclo)-,

-(C3-Cy heterocyclo)-C;-Cyg alkylene-, -(CH,CH;0),-, and -(CH,CH»0)-CHy-; and r is
an integer ranging from 1-10. Ab is antibody.

O

Ab 1
N--R —C(O)"""WW'"‘YV—D

O

(Ia)

H
AbJICHZMCONMR*mC(O)+Ww—meD
(Ib)

[0091} [0092] The Amino Acid unit (-W-), if present, links the Stretcher unit (-A-) to the
Spacer unit (-Y-) if the Spacer unit is present, and links the Stretcher unit to the cytotoxic

or cytostatic agent (Drug unit; D) if the spacer unit is absent.

[0093] If present,-W,- is a dipeptide, tripeptide, tetrapeptide, pentapeptide, hexapeptide,
heptapeptide, octapeptide, nonapeptide, decapeptide, undecapeptide or dodecapeptide

unit. w is an integer ranging from 2 to 12.

[0094] The Spacer unit (-Y-), when present, links an Amino Acid unit to the Drug unit.

Spacer units are of two general types: self-immolative and non self-immolative. A non
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(XI'1) 5[0103] The cytotoxic agent can be a maytansinoid, another group of
anti-tubulin agents. For exanple, the maytansinoid is maytansi ne or a
mayt ansi ne containing drug |inker such as DM or DM4 (InmunoCGen, Inc.;
see also Chari et at, 1992, Cancer Res. 52:127-131). [0104] O her binding

agents to 0 can .be used as an alternative.to antibodies. Such a 10
CE70- t ar geFTREARETS SRACH Y (e OHRCIoRer B G SHRGira e TS ¢ hat
bi nds to Clyfe @t HEPAIES @Az Mhatlc¥MaRhdSofR@mhPhdid §hiflbANLE hnHRfPrEXpPr €ssi ng

cell's when conjugated to a cytotoxic agent. Typically, the protein is a
mul ti mer, nﬁﬂlodygwk@radmgcmdgmm thg dn@sjnker erenpaoD@ 0 Examples Phgnemiaf-i es can
i ncl ude CD27 ﬂﬁ%vgéi ant S¢ A~ fraggents ‘151 hfreof t .atdbi r11dc.to CD70. "

CD70- t ar gem@ f RRACESTRERCI f REYCP el GRS REST e e e e PARY WBither

mol ecul £s Wiah 28peEIAD WaInkBo -Hﬁkdr@lr&%ﬂﬂjuga{e&bﬁ@]ni@ hglyclaliddlyding gRbENY

noi eties useful in the nethods described herein can be identified using any
net hod sui Baibpia Elyping spaseiiigundgrecsy Staamatin it wies vian Wpwecrlb assocriedr cal |y,

proteins a Lol ti bdent LT hej ,@?{'I' Y. . Qﬁlﬁjc i ly bind to
CD70, thenﬁ?ﬁég?%’tdeacg%“lie%(tcéﬁtg %%g%{ecrg?}rg&g%? gé?a é)ct%} aé%‘/"t%ba?o c{elg %Leict on
activat ed tlyniphetyiresdrog niidy Or 2 xhressirmgmosncrclaetd Somiren AgoMjudad ed to a
cyt ot oxic

r cytostatic .agent t hods, t hat, can | oyed. j ncl ude
“Vnter act | BRPTEFSH B8 ae’ée&ﬁmﬁif@g/ﬁwﬂplaﬁﬁéwm% ek Plasd b BR s ar i es
with | gpel gd) {1IQvé eI VEIGLz ShiTbbAd. tO the technique of antibody probing
of Agtll libraries. (see, e.g., Blanar and Rutter, 1992, Science

256: 1014- 1 . th t hod. .S, th - hybrid t.em (Chi t at, 1991,
proc. 10 nADPT AfGRANELY Rantan BundbetlSpEkRbud SHAEIE TS avar | abi e
from O ont geholaffed $habdrtidit ceiveleds® e dru QI Pw ARSI flet @hiiksepirateei N i s

identified, its ability (alone or when multinerized or fused to a

di meri zat i bydrelysigsiepi Hefhescambndimentai-) - ra romjnehansd alcehel (RABovaitihat or
cytostati c, nmi wo rt . j K t Oxi f fact. VAR
Thexpr osst RGTKEROLI Y Bl unl BLAE 23 G605 B bl ity (50

det er mMsedviea catbohhtarcaftasibion: digertghalp. f{@hetsxampldsbdgslf-irhinblatibetgetisng CD70
[0108] The, slglgpl es to be assayed for diagngstic zippl i cations can be

obt ai ned b{rckids giogagtic somppids dlapt ate cleetygnically gguyalcntiy e AR grjupuel,as

detected by ,afdiRIH42Q- RER b ML s fsee Hay ef al, 1999, Bioorg. Med. Chem. Lett.

9:2237 for examples) and ortho or para-aminobenzylacetals. Spacers can be used that
undergo facile cyclization upon amide bond hydrolysis, such as substituted and

20 unsubstituted 4-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 et
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.

25  27:1447) are also examples of self~immolative spacer strategies that can be applied to the
anti-CD70 antibody-linker-drug conjugates. Alternatively, the spacer unit is a branched
bis(hydroxymethyl)styrene (BHMS) unit, which can be used to incorporate additional
drugs.

[0096] Useful classes of cytotoxic agents include, for example, anthracyclines,
30  antitubulin agents, DNA minor groove binders, DNA replication inhibitors,

chemotherapy sensitizers, or the like.
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sanpl e containing cells known or suspected to be froma cancer (e.g.
pancreatic or ovarian cancer) is contacted with an anti body. After contact,
the presence or absence of a binding event of the antibody to the cells in
the specinen is determned. The binding is related to the presence or

absence of 1 ntigen expressed op cancerous cells in this 25speci nmen.
Conerarly, 0T BolE SR aeee AT iG-S e Rt gulstiins, Gmap GO R  ner
of the ant hu&%%c%t; PO d G aRaRhSIRid PRk Avidet ect abl e si gnal .

Al ternatively, the anti1 CD70 anti body itself can be |abel ed. Exanpl es of

types of | i. ude .enzyne_ | abel.s,. radi oh.sotopic | abel s, nonradi oactive
| 2bers 1 IDPRCoURPI e Re i ReRuR L AR S Ruith i RS el ihbel

Det ecti on AFPaMAMZRAMA BN nligiglrod edicdt €. & Bedivesend ¢ctfrogind he

anti body specifically bound to CD70 in the sanple. 50109] The sanple on

whi ch the @%QWY%nSpé"Wéﬁsrﬁéﬁ-aé@ﬁhtﬂi@l mddageigrel), rvancarlialpidis dpkervhicit ol ogi cal
secti oni ng e the J [ e . are fixed in al dehyde
fixatives %185{?%2{55 ?%%‘i’%@h?}gﬁ@agﬁ%%gﬁﬁa %@ﬁoﬁégﬁgl ut ar al dehyde; or heavy
metal fixat]yes such as nmercuri¢c chjoride. Myre refFrabI ,. the excised

1 seue sanlOdSl BRCHiRRis S Fonfh FHOEHGTERBEETRT T BREIPin wax prior to
i ncubat i 0ndd!oh*ﬂai&iﬁ%pa%ﬁiak@l?ﬁ%lph@l@n,@%‘(@a@ll@aﬂ&d?ﬂﬁ&ﬁé’:ﬁ&a %’mﬁtgin@?@ﬂn'@bf' xed

par af fi n-enbedded ('FFPE) specinens is the 5 preserva ion of cellular and
ar chi t ect uetaposdsy gheddigoe, pesmbpgentssuch ss(€- K6 tananguessedichaugicin, Fox et al .,

1985, H st.ochem t oche 3.845-853).. tional.l FE eci nens can
be tr ot e O AR Pt ermlastaie bzt whurRhRtin Fen hei R Ble o
accessi bi | Chyo ehtiedidsRasrit388s theregf,, Shi et al., 1991, J Hi stochem
Cytochem 39:741-748). [0110] Alternatively, a protein fraction can be

i solated f I ct e r | I cancer
and anal vzl Pe PRl TREBaMeR P BURRR GRS RIS s B PP

| n anot heronviaddridhiicntheeof, | Byadlybthe anastyneH defivatBxis, @3S, dreset fDied by FACS
anal ysis, preferably in conbination_wth another pancreatic or ovarian cel

mar ker . [ oqehypen dristatin ds andra Kete acidi Bor, exananle, awpstyin o g bccaelod it cel | s

fromk j Vgt [ or
L e B e obagte BBBRCIRC AR PAGK AR DO RYAIA B ARV kamedRYTR
hybri di zat Oter typical muckatine inphaelee\ EH, MMiAd:, tod BRAAEN dtispgthS&hY hd strucfdd 12] | n
anot her varjation, .a pancreatjc or ovarian cancer ca detected jn vivo
by admi ni s¢'ePEglR E anplaps daragiives disAssathen By dor ?X&H&?ﬁai{-?g’ﬁeena PGB ng

the ant i boglyHytidd N30 283023 95A9 1A 206Q8dRloRet ecti on of CD70 in tissue
sanpl es can be qualitative or quantitative or both. Qualitative detection

means det egt | t he presence or, ab e .of CD70 .expression antjtative
expr o5t onORLRTiCiBORR ARRY <& pEY RV il ot s GROBE REE, e S b coro.
The prasenegera™V. 6130092 Rr ekhMPle] the MiRANGHOA BifdiAE aQMACAebe 4 CBIUE sanpl e
at issue can 25(but need not) be determined with respect to one or nore

st andar ds. coTH®uBE ghanenpdibg ke Be clicheaniconl |y or cont enpor aneousl y

determ ned. The standard can be, for exanple, a pancreatic or ovarian

sanpl e knog@mo2orhd ADORrANC detidiviercancamphidd By it tubulhj aeht. Bxdnigeus from
either the patient or aother subject known not to express CD

pancr eat i cSrtupyit wﬁtSééglpd% pHEAre pREligitethtpataxapet{e 4l Jox i@ @;gﬁtbgll, ont
oDl ATOESRIeb (L SOnL 15} PN AP AT b o
25  vindesine, and vinorelbine), and auristatins (e.g., auristatin E, AFP, MMAF, MMAE,
AEB, AEVB). (Exemplary auristatins are shown below in Formulas III-XIII. Other
suitable antitubulin agents include, for example, baccatin derivatives, taxane analogs
(e.g., epothilone A and B), nocodazole, colchicine and colcimid, estramustine,
cryptophysins, cemadotin, maytansinoids, combretastatins, discodermolide, and

30  eleutherobin.
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CD70 is not expressed to any significant extent in non-cancerous pancreatic
or ovarian tissue, such non-cancerous tissue can be used as a zero
(background) expression standard. 101141 The presence of detectabl e signal
from bi nding of an anti-CD70 anti body to CD70 relative to a standard (if
used) indicates the presence of CD70 in the tissue sanple, 5and the |evel

of detectabl e binding provides an indication of the |evel ‘preSS|on of

CD70. I n assays pe d on ti ections, the leyel of ession can
be expressed as a pe cenﬁageobf the surfa %ﬁ ¢ show ng
det ect abl e expressi of NCDY [ or ladditiqgnally, the |evel
(intensity) of e essjon « gb of \thestotal expression
in the sanple or of t ce Xpresgi;,ng CD70 iin th ganple. 10

| V. Di agnosi's, Prognosis, “Designi ng and Moni tor i%4: T eat ment 101151

Det ecti on of expression of CD70 in a sanple of pancreatic or ovarian tissue
is an indication that the sanple is caggprous. Simlarly, detection of
expression of CD70 in a other patient sanple is an indication that the
patient has |ung, head and neck (larynx or pharynx), nel anons,

gl i obl astoma, mnultiple nyel oma, Hodgkin |ynphoma, non- 15/;ogkhmhlynphona,
such as follicular |ynphoma, renal cell carcinom, includ Clear cell and

papillary, colore or blad ci no or therapeutic
appl i cati ons speci |can1y bj nd native CD70
antigens The i nd] | evel of CD70

can be conbi ned wn or external

exam nation of a' patiGent a 20 physici an, GT Scan ( Conput ed
Tonmogr aphy), PET Scan (P03|tron Em ssi on Tond&&&pﬁy PET/ CT Scan,

ul trasound, MRI (Magnetic Resonance Inaqfng) endoscopy, ERCP (Endoscoplc
Ret r ogriade Chol angi opancr eat ogr aphy) , V3t ol ogi cal exam nation and tissue
culturing in arriving at an overall diagnosis. 10116] Perhaps of greatest
rel evance to the physician, the presence and | evel of CD70 25provi des
useful information for designing a treatment protocol for :atient, and
in particular adm nistering an dy agai nst CD70, a de i ve, an ADC
or other binding agent tg a fatient.

det ect abl e CD70 exp ssiu)) i m_no

W

H;C._ _CH

CH,
CH,
Nn
N S

N
- OCH; O H
o e, } OCH; O J\\;>

(VD

10
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30 expression and/or the higher percentage of a tunor expressing CD70, the
nore effective treatnent is likely to be. Continued analysis of CD70 after
treatment provides a neans of nonitoring whether the treatnent is
effective, a reduction in the |level of CD70- positive signal (i.e., as a
proxy for the presence of CD70-positive cancer cells) that the treatnment is
effective. V.Patients Anenable to Treatnent [01171 Patients anenable to
treatment by the nethods usually have detectable levels of 5 . CD70 in their
or synpt ons
of both

3 bel ow.
previously (e.g.,

pancreatic and ovari
Soneti mes, hods hav
surgery, chenot hdf i i em sSign or 10 even
sl owi ng down the grow Ip of ancexi lm sone pati enthe cancer is
refractory to treatnent by one of nDregﬁth t hePdpi 5. [0118].Qone patients
at risk of pancreatic cancer can al so be treated prophylactically before
signs and synptons of the disease appear. Such individuals include those
having relativ o have e i-enced t hese diseases, and those whose risk
i bi ocheni cal rkers~_AMancreatic
[ [ t uno thin the
pancreatic gl aiid. er-Mat i-ent s ol der than
55. The averagé ag i me i scancer |is flound|is ﬁz. R sk factors
for pancreatic cancer ude: agef mal e geodey O Africa 0 ethnicity,

1

|!EEF

]

Cancer Patiengs

snoking, diets high in neat, obesity, diabetes, chroni creatitis (has
been |inked, but is not known to be causal), occupatio gxposure to
certain pesticides, dyes, and chemcals related to gasoline, famly

hi story, Helicobacter pylori infectioﬁY’H?ngivitis or periodontal disease.
(Pancreatic Cancer. Von Hoff et at, ed., Maine; 2005.) Only 10 to 15% of
pancreatic cancery/ls Q%psideﬁﬁd hereditary. Sonme genetic markers 25 that

are connected to ﬁa reati cocangér ~can incl ude mutations ip~t hendPNCAL,
PALLD or BRCA2 ,gene J(sed], elg., , 4000, Mef. rth Am 84
677-690; Meckl er éﬁ ali, 2 01$ Al . N25: 1 04%.1053;
Pogue-Ceil e et at,ciR0GH, 0Sciedocs: ; y € , 2002, Cancer Res.
62: 3789-3793). 101861 H&%ever, not all P&atd 8nts™i currently
recogni zed risk categories will devel op 30pancreatic ¢ rs. Many
pancreatic cancers arise "sporadically” (i.e., in patieafs without famly
hi stories). [0121] I ndividuals suffefi¥)g from pancreatic cancer can be

recogni zed according to the histology of the tunor, obtained in a pathol ogy
report. Histology dictates many aspects of clinical treatnent, nmanagenent,
and prognosis. There are two main types of pancreatic cancer based on

whet her the tunom,starcs, fromugde 3 h of the
pancreas. Tunors for hronﬂ%he are nuch
more conmmon. About ¢ [ enocar ci nomas. The
remai ning 5 percéfif | d e~pancgeas (e.g.
serous cystadenonq&), [ [ eurgendocri ne
tumors (such as insdling ) i al sg/cal l ed islet

cell tunors and are divided into severa

10 (X)
HT :]:%‘T N N
~.
0l © 0% TOH
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10sub-types. Most are benign, but there are a few that are cancerous. A
speci al type of cancer (anpullary cancer) can occur where the bile duct
fromthe liver and the pancreatic duct enpty into the small intestine.
Because this type of cancer often causes signs such as yellow ng of the
skin and eyes, it is usually found at an earlier stage than nost pancreatic
cancers. The chances of successful tre@ent are better for patients
suffering 15from anpul l ary cancer. [0123] Pancreatic cancer staging can be
performed according to the American Joint Commttee on Cancer (AJCO)
criteria. The cancer stages are | abel ed using Roman nunerals | through 1V,
with stage IV indicating that the cancer has spRead and is nore serious.
Specifically, stage | pancreatic cancer includes. tumrs which have not
spread 20 into certain proscribed sensitive areas
i nvol ved regi onal nodes or distal netastasis.
whi ch have spread inta_t duodenu i
and whi ch have no invol Yed pegi
cancer includes tunsLs i CR.p
areas and whi ch have | nvol[ved N w no evi dence of
25di stal netastasis. Stage | ] alle spread into the
stonmach, spleen, |large bowel or the adjacent |arge vessels and which have

i nvol ved regi onal nodes, but show no evidence of distal netastasis. Stage

| VB i ncl udes pancreatic tunors of any ®&IRd with node status of any kind and
with evidence of distal netastasis. Though refen-ed to, this pancreatic
cancer staging systemis rarely used in its pure form because 30 the stages
do not fully match patient prog i treatnment options. An alternative
is the three stage classificati
and netastatic), which is based
factors are al so considered. The grade of the ca
abnormal the s | ook .un¥er
scale from 01 tjo 04 wi tih 01] can
havi ng t he best~outN-Qok- , the extent of the
resection, iTe., et her 3+ N enoved, is also

i nportant with regar 0 outl ookH; dhis is isonmefines |isted on a scale from
ROto R2 with RO indicating S5that all of td#%r©that can be seen has been
renmoved and R2 indicating that sone tunor that can be seen can not be
renoved. 101241 Early pancreatic cancer synptons are non-specific and

vari ed. Common synptons include pain (3Hhe upper abdonen that typically
radiates to the back and is relieved by | eaning forward (seen in carcinoma
of t he Shodf193] The dytasexic heend sarcbeagiaytansigeid] Owthey gpawiaf entidphphinfageatat

wei ght lo and inless. jaundi.ce related to bile duct .obstyuction
Cearct nona BpRER BT HEtS R Badpe O fhablap ol BitaPRBAUEER o can
have mul tigcka®DReN of DM LidRfinaGen,N6¢.; ddeWoaChariCe: RANDIRAIkcs RaS.er .
B. Ovari an Cancer Patients 101251 Ovarian cancer is cancer that begins in
the ovari e®:!1&rhtldan cancer usually 15 happens in onen over age 50, but it
can al so affect younger wo en. Its cause is unknown. Certain popul ations
such as Aslokeslazihedbinilish apaien G@DE0 ain e iedhenn nit@kativano eatibddéss. 8geh 4 han
the genera opul ation. Patients with a persan hi st or,y of breast cancer
or a fi&hil ‘?Dﬁ?-&rs?tylgdws%an gwﬁud&r@aﬁ magg C&W?FOI? &P aptpdy Lpad Sngis to
especi al | yebhho ghd R QUG iABBits TRYBréIAYSHBR 0FCBYBIRBrekdif cell® wHehong fami |y
hi story of uterine‘cancer

conjugated to a cytotoxic agent. Typically, the protein is a multimer, most typically a

)-
"perilp

met &st Stage ||

ngs. O her prognosis

a | i ndi cat es how
k\ $ listed on a
e nornmal cells and

dimer.

[0105] Other CD70-targeting moieties can include CD27 and variants or fragments
15  thereof that bind to CD70. CD70-targeting moieties can further include peptides, ligands
and other molecules that specifically bind to CD70.
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or other gastrointestinal cancers may indicate the presence of a syndrone n
as hereditary nonpol yposis col orectal cancer (HNPCC, also known as Lynch I
syndronme), which confers a higher risk for devel opi ng ovarian cancer.
Cyt ogenetic studies and | oss of heterozygosity investigations suggest

chronosonm]__regions_are involved i.n ovarian 25 Pejqvic, et. al., 1992, Genes
Chr omsom@laﬁg@@ﬁf cHgBactineapigivyisst 1&@9met1@§ﬁ§8%cl'%i??‘e@?@z 98- 2784:
Yang- Feng geniied %ﬂ%‘%nyllﬁl%thoctiijsuitgzl@?(ﬁrscre%ﬁihéf(@‘éét@n pibRNEhtGadiBhkers of risk

toward ovarian cancer i ncl ude, t are not"limted to nutations in the

13RCA1 or TymcBROpRtegerre (Hillyddéntidied by thadogilitySe spasidfeallg b 10 CIAXAR) .
Patients wth,str enetic risk for ovari ancer consi der the use
or br ovent bt Ui St BRSH Sk bt PPl el PR RARREES by

ri sk cat egoD7esxchdingl@medrQRll SRS QR gdiddab !axcytotc[x@&&f»dg_tdsmﬂic\agéual s
suffering fromovarian cancer can be recogni zed according to the histol ogy

of the tun¥ethodpthat ¢padei amnploysdtirdndsyiintemgaon cloping? Brlgguesivhigh edaidmany

aspects of i ni - foy " 148 ey t hree
wopects Ol bl PRRIEATRIRRRERHD 1 AT AEAMIRRL O OB g, 1o
from and wheibhéy plobimgtafiopt] lilhrdrRel (ae,30f , BRnsend RutteA 002, Seldned unors start

fromthe cells that produce the eggs. Stromal tunors. start from connective
{1 Ssue cel 1 THATIORT coReiber atigr ¥ Qe B BPBAGEE MRl 11995 B or nones
estrogen angl RIRLeRy reNgs: o Fl- 640l Ll isl U Scigli fhtaihbR R 1 ch gphpat

cover the outer surface of the ov(b:lry. Mbst ovartan cancers are epithelial
tunors, wAho,LAj.nority of tunors arising fromthe germor stronmal cells.
10[ 0127] Ovarian cancer often is primary, but can al so be secondary, the

result of mRLASOAS SCOTOBIRIMRY pro®iYisGRnEEd StseBMIe (Boddbriviignbody.  For
exanple, frombreast cancer, or fromgastrointestinal cancer (in which case

t he ovari anuldiamsiesd priugeddowdimbazajios an owitimerstipn demeini ot senjugdted ta dnal

o Con SEABLASE &l 010l WG SR ISPt g o cace

15t r eatsmengxpr@sipp shieat tallst(BBeis adBugised 0 d9toteRE Yeav)as daernsiaed Y sigilat hi s
type. [0128] .In ovarian cancers, the cancer stages are as follows: stage |
is |imtedatoniadhaffopwt stibedyi es; stage 11 invol ves pel vic extension or
inplants; stage Il involves mcroscopic peritoneal netastases beyond the
pelvis; or limted to the pelvis with extension to the small bowel or
onentum and stage IV invol ves di stant netastases such 20as in the |iver,

or outsideyfhe pgeidigneprocavity. [0129] Early ovarian cancer is frequently
asyrrptorrat“t_m—‘m’&%é's'l ) only mld synptons which m ght be ignored by the
patient b the s tons are either yague.or. non-specific., Synptons can
Pncl ude bl BLIRInERe HRIRFL0 B SssatroHiohPERan b GHETEBaR Og Rl f ul |

g e41n et gobigs, GO AR A6 &y gk gely g 2onec
cons eﬁs us safnplé cdn’taining cells known or suspeéted to be from a cancer (e.g., pancreétic or

ovarian cancer) is contacted with an antibody. After contact, the presence or absence of

a binding event of the antibody to the cells in the specimen is determined. The binding is

related to the presence or absence of the antigen expressed on cancerous cells in this

25  specimen. Generally, the sample is contacted with a labeled specific binding partner of

the anti-CD70 antibody capable of producing a detectable signal. Alternatively, the anti-

CD70 antibody itself can be labeled. Examples of types of labels include enzyme labels,

radioisotopic labels, nonradioactive labels, fluorescent labels, toxin labels and

chemoluminescent labels. Detection of a signal from the label indicates the presence of

30 the antibody specifically bound to CD70 in the sample.

[0109] The sample on which the assay is performed can be fixed or frozen to permit

histological sectioning. Preferably, the excised tissue samples are fixed in aldehyde
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statenent rel eased by the Anerican Cancer Society, the Gynecol ogi c Cancer
Foundation, and the Society of Gynecol ogic Oncol ogi sts on June 12, 2007.)
More than 60% of patients presenting with this cancer already have stage
1l or stage IV cancer, when it has al ready spread beyond the ovaries.

30C. O her Cancer Patients [0130] O her patjients a ble to treat ment by

t he met hod8xafiigapysh as y@aliahyds: a@l@m@tﬂ@hxdeogmtétﬁéemﬁ%% fwEmgRl | ung head

and neck ( aﬁgﬁr@ I ,Q(F% | ong,

Hodgki n Iyﬁp més%&ﬁgﬁoﬁnﬁ c{i‘ﬁ% orrapregéd% Qtﬁétﬁ : _aetéaﬁJ %%ﬁa renal
cell carci ﬁmt’am fomndlmchndgxrﬂaleédaad mghﬂaffandmpmmrltb anoppatowl \@Mleﬂma;thtlbmdybl adder
carci nona. ,Su I ac ani.ed ns .or tons of
cancer . Soﬁ“Bta ageﬁgﬁgf%ﬁt §>’ fprmaal ‘t“eﬁf“’gp apaliin ﬁpi’g(g#?g?ﬁgﬁlhgﬁ?gmméy{}ﬁﬁergone
ot her tS/peﬁre@er?ﬁtiotnrcﬁ‘%élmﬁltanﬂra?dlﬁt@étﬁfal/nﬂaﬂslﬁlcﬁgw &&élymcttt@ﬁ@tdaﬁ&we@@d/ or

radi ati on) w thout inducing rem ssion or even slowhe g;owth of the cancer.

In some subBex gratli éMdSsy. Itfhé%é@mc@ﬁocézemeﬁ §41-059). t@ptianeBy.fIWE tppcimens or e
T b e Bl roated oL Ao BOTADRIABRNS gl 18 S GEL GAR AL

treated pr I'ca fore srgmns an e di sease g"ppear

Such i ndi vetipatoped (8d, uge Shhase , heoi, agﬁm‘t@m &ﬁ&cﬁb@z. who4haMs).experi enced
t hese di seases, and those whose risk is determ ned by anal ysis of genetic

or bioc he”LO?igb | gg&%%@el%g éyrotjfgﬁttﬂ%ﬁgn odn I SALIR rhton{ O3B % ond R §SENt

i nvention s nmeth reating or prophylaxis of pancreatic 15 or
ovari and canspectdypanbeatanon dadne sanceernidwabiyvabbyaRHISXOGY ederd bbdtheg, anti - CD70

bi ndi ng agents coIIectlver e ts di scl.osed erei . The ositions can
e adme s SR SR TF R Aah PENE 1RE: Bhpiogiss S S arels ey bt PR Tohn be eed to
adm ni st er o, Lh&RAVRCH 70N IULES SndL g, BEFEAB in LALDRAHSEW B another

I ntraperitoneal, i ntravenous, subcut' aneous; i ntranasal,

pancreatic or ovarian cell marker.

[0111] In a further variation, mRNA can be extracted from cells from known or
15  suspected to be pancreatic or ovarian cancers. The mRNA or a nucleic acid derived
therefrom, such as a cDNA can then be analyzed by hybridization to a nucleic probe

binding to DNA encoding CD70.

[0112] In another variation, a pancreatic or ovarian cancer can be detected in vivo by
administering a labeled anti-CD70 antibody to a patient and detecting the antibody by in

20 vivo imaging.

[0113] Detection of CD70 in tissue samples can be qualitative or quantitative or both.
Qualitative detection means detecting the presence or absence of CD70 expression.
Quantitative expression means determining a level of expression of expression of CD70.
The presence and/or level of CD70 in a pancreatic or ovarian tissue sample at issue can
25  (but need not) be determined with respect to one or more standards. The standards can
be historically or contemporaneously determined. The standard can be, for example, a
pancreatic or ovarian sample known not to be cancerous from a different subject, a tissue
from either the patient or other subject known not to express CD70, or a pancreatic or
ovarian cell line. The standard can also be the patient sample under analysis contacted
30  with an irrelevant antibody (e.g., an antibody raised to a bacterial antigen). Because

CD70 is not expressed to any significant extent in non-cancerous pancreatic or ovarian

30



20epi dural, and oral routes. The agents can be adm nistered, for exanple by
i nfusion or bolus injection, by absorption through epithelial or

mucocut aneous linings (e.g., oral nucosa, rectal and intestinal nucosa, and
the like) and can be adm ni stered together mﬁth other bi ol ogically active

agents such as chenot herapeutic a Adm ni t| on can be system c or

| ocal . 25[UF§us PUChIONAFBATULUSURER rﬂSFﬁ %Staelzeé?j RMBEKRRSSSBY neans of a
catheter, Jyqagans of a suppository, or by neans of an i npl ant, the inplant
bei ng of a porous, non-porous, or gelatinous material, including a

nb , | gs fiper. A t tively,
The.agont SOLEH 8 defhdfietec s RoRl Foritinfoeh Bt 007 B B o
punp can hEpusrktiveeSa 'sﬁﬂ@aﬁ“ﬂ if L8R indRi @NEEp4Dicd 5PEDI6 FBthe WhicAMplHBI, 30

CRC Git. Ref Bionmed. Eng 201; Buchwald et at, 1980, Surgery 88: 507;
Saudek Set aad thqlgs@ of Fteteﬁgble bandlwovezﬂwswhcatm oldhp kv Elfiaxpreseipy Abr i

t I
(Canger & G0 8550 pueifed il Gl scils ARALRISE Qe E bEGIESRRCS o g
Bi oavai | ahis Ialpte;centagelgfiﬁmdﬂme doesofghe amti:l@ﬂtofmngr‘dﬂe@alﬂsmremaﬁa darDh7@ds.
Wl ey, New York, 9842' .Ra & Pe 19 Macr onot, Sci .. Rev. Macr ormL
Chem 23: eﬁteleeée’eét ddiganally, tye levg eﬂSﬁaf ISPOB CAHPE USHAS AGIGEUISL
11989, Ann.oeNGLGON exprossibarin WAL éjqjes Stofhe cell@%%pregsmé\@gﬁ@%g sathplel 05.) Cther

controll eo? rel ease systens are cussed, for” exanple, in Langer, supra.

[ 0136] ger . onposi tions
corrpr|19| né AERQSIS, ; B y e anmount of the
agent and one or nore phar rraceutl caI Iy corrpatl bl e i ngredients. For exanple,
t he phar nd@B\fliRei¢ction wp expressom A e sapplaeli neaesatsne ayprigpfigsuc is an

phar maceut.| il i.ls,

i ncl udi ng l?‘ﬁgésneo%%& tﬁ% ?anf qﬁ%cagcr?ﬁ&&njasr S?mhb%?éibﬁ’ml&%%xﬁﬁ%%ﬁ §?S%| 8, such
as peanut dﬂhdrpaﬁ@tibﬁﬁﬁle@s an indicagsrathaoth paﬁ@ﬁhﬂ@luﬁg,lheaﬂldnd ekl (ldeg)x oMt er is
a nore typical carrier when the pharnaceuti cal osition is adm nistered
i nt r avenoRSRYNXsaNIHETSe BliehlsTimaen HBigaRFlorae H ngge IRabeIPe.dO0l  sol uti ons

can a0 he, @I}fﬁ'lﬁﬁgﬂmﬂa dubAYL i afttgfhﬁtqﬁma PaHal béilf’éa%hé( QR "gfeteqp

sol uti ons. armaceuti ca ledts inc exa , starch,
gl ucose, Icantam&paplﬁmrgrmﬂer,ectgbdnetﬂadder cm'blhpmal e,%mt1bu’>d1wms,edcf¢mthkr,apmti0| ca gel,

sodi um stearate, glycerol nonostearate | de, dried skim
i gl y eapBanopt genly DBRJE ot o el iR el n iR 1 feritkes The
conposition, if desired, can also contain mnor anpunts of wetting or

emul si fyi ﬁ@lealyhmtg)n qjlelam pravided bageesesceandpr level of CD70 can be combined

with means of diagnosis, such as internal or external examination of a patient by a

M L |

20 physician, X-ray, CT Scan (Computed Tomography), PET Scan (Positron Emission
Tomography), PET/CT Scan, ultrasound, MRI (Magnetic Resonance Imaging),
endoscopy, ERCP (Endoscopic Retrograde Cholangiopancreatography), histological

examination and tissue culturing in arriving at an overall diagnosis.

[0116] Perhaps of greatest relevance to the physician, the presence and level of CD70

25  provides useful information for designing a treatment protocol for the patient, and in
particular administering an antibody against CD70, a denvative, an ADC or other
binding agent to a patient. Because of the essential absence of detectable CD70
expression in normal pancreatic or ovarian tissue, the presence of this receptor in a
cancer provides a target for therapeutic treatment. The higher the level of CD70

30  expression and/or the higher percentage of a tumor expressing CD70, the more effective
treatment is likely to be. Continued analysis of CD70 after treatment provides a means

of monitoring whether the treatment is effective, a reduction in the level of CD70-
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20am no acids) and/or solubilizing or stabilizing agents (e.g., nonionic
surfactants such as tween or sugars such as sucrose, trehal ose or the

| i ke). These conpositions can take the form of solutions, suspensions,

enul sion, tablets, pills, capsules, powders, sustained-release formulations
and the I|ke The corrp05|t| on can be formul ated as .a suppository, with
traditi ondlosHivpdiera (apeacapiorBie thepiesense of 7 pepitiyesancey callst dahiieat i on
can incl Uclﬁ‘ca%ﬁﬁmcﬁv&a”' ers such as pharmaceutical grades of mannitol,

| act ose, starc magnesi um st earate, sodi um saccharine, cell ul ose,

magnesi umgar bqpate, etc. anpl es of suitable phar maceutical carriers are
descri bed ﬂ-&&%&@%&lﬁé&ﬂ&%ﬁ%m Sci ences" by E.W Martin. Such
conpositions will contain a therapeutically effective anount of the nucleic
acid or prwlﬂ}d’atlplgtpamanatye tortr, .__.crftubedhﬁfmf: da@gelﬂyﬁbave\detmtablesbmlabf e

oL } 85 15 BB PAORR QAT ot ot on o

_ b2 'I’Hnﬂfs’fa@tss ofbaie sol utions
] Ni € -agquel Naen: necessary- ‘t-he ‘phar- rraceutl._cajj can

al o i ncl (Hact at%n lmianwzpwr___ asies derariped laeaqreéﬁegtbﬁlew UGS -

l'i gnocain he..sht. the

i ngr edi enﬁ)gtlgl}tgﬁgﬁggﬁ {hg%este er éﬁslégsar at télpger &ee&ﬁérgy‘?egg%gﬁﬁée@ e%n% uni t: .dosage

form for mmamml)e(e ga,ssuagealy,whbmomarabynﬁdi’opmdlchﬁmnbwuhomumhwemgrrame;smn

her net,i caII eal-ed. cont ai ner. Sl#f‘h as:an: ri’@eul €. 0r . sachette indi catl ng t he

quantlltoy oq‘ ‘5 W%d%b g“ng é’aB?F‘:irma ’El‘??"(?glpa'il_"sntﬁ eocé‘nﬁ‘?:frﬁ nistered by
i nfusi on, kﬁa&&@t@ﬁe&h&ﬂ%&‘ﬁ&% dﬁxﬁ&e%ﬂcﬂ ﬂﬂfeﬂéﬁie@n bottle containi ng S
phar rraceutlcai grade water: or saline e he: phar-:maceuti cal: .
adm ni st er tian oul ' ste

R VIR SRR SR ERGE e b R pi fﬁ%teﬂﬁog&y%k lyt b
admi ni st rélie'f&@mgﬁ;@&xﬁﬂs%%l tJrheoﬁme...m‘easefappéae sganindiiakldiaclelé ok mm@ t he
treat nent —or: prophyl axis of pancfreatic or ovarian cancer ‘can:be determ ned

by st andarfﬁlaBY‘PSﬁV]tSa}Ilthe@éWﬂ_ ckthesalispgpnsi anskib kess%%nm;by

optional | yangﬁpllgg?g%%eg % 10 ?érﬁlcﬁlqﬁé}k&fsy opti fmal':':d s::_age. renges The: p__r;eC| se

dose t0 be:e or mul-ation al so depends on-the route of

adm ni stration, and the sta e of _pancreatic or ovarian cancer, and should
be deci ded 15actor difi#gcieslic GaeiRYidHt of the practitioner and each
patient's circunstances. Effective doses may be extrapol ated from

dose- r espdit¥] Ranvestidenicadsl afmadilgna'tm twnorwitlon tianpamateatio glahd.t Akno&tyéﬁf/{e ns. A

dose can b fornmul ated i n.ani ma el achi eve a |rcula i.n asna
o one T i ghoris o paci 18 oLl fn 8 18 AV erBte pibet Shsrna LB 8T ¢ he

test conpaypsl &hat rRaghieaSfofpittdatifRMdPIncivabl Het ok Rhd&yARiQHB) as
determ ned in cell 20culture. [0139] For exanple, toxicity and therapeutic

ef fi cdfy otthni¢ity, ageking, dietn high idencat, wbewty, diabetes, icheonict proersatitis @apbeannent al

s b d f 0 (th
ose | ot g keG B b op RRRTT O P, R SRRV Bl FieRuTh Bltidel s (10

t her apeuZI i a@dlchymRhls@6lhied €0 babolRYLMRhIlY RRtRYIM/RLb&R pyIheided®nl at i 0 bet ween
toxic an
gingivitis or periodontal disease. (Pancreatic Cancer. Von Hoff ef al., ed., Maine; 2005.)

rile

Only 10 to 15% of pancreatic cancer is considered hereditary, Some genetic markers

25  that are connected to pancreatic cancer can include mutations in the PNCAL, PALLD or
BRCAZ2 gene (see, e.g., Banke et al., 2000, Med. Clin. North Am. 84: 677-690; Meckler
et al.,, 2001, Am. J. Surg. Path. 25: 1047-1053; Pogue-Geile et al., 2006, PLoS Med. 3:
€516; Murphy et al., 2002, Cancer Res. 62: 3789-3793).

[0120] However, not all patients in the currently recognized risk categories will develop
30 pancreatic cancers. Many pancreatic cancers arise "sporadically” (i.e., in patients

without family histories).
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25t herapeutic effects is the therapeutic index and it can be expressed as
the ratio LD50/ ED50. Agents that exhibit |arge therapeutic indices are
preferred. When an agent exhibits toxic side effects, a delivery system
that targets the agent to the site of affected tissue can be used to

m nimze p tial. ge. t o pon- CD70- expressing cell s d, thereby, reduce
si de eff ep@ifﬂﬁﬁj’di‘g@% Fféli”ga rP‘}‘,Paf’?Féat e cat g‘éFFC%‘PF ‘?f_défé%‘io\}_ give or
ADC admi n'lﬁ&t@fogg of theBuRat, bBRinaiL B g%hﬁ@égg yptr FRSLIYy GRBAES mhgy b l&,tgal ly

0.1 ng/kg to 100 ng/ kg of the subject’s wei ght. " More typically, the
dosage adnifrilipicel iechtimentamsudgicment, asd Prognesiy. Khictoare Overglakytypés off he subj ect's

o oot Ao SHST R S At e S o R o oo P s °
| onger shal dfthé p@icidat. NTBMbRFoMkBiRoR Btlyexobife @akd HQHE BanchEd MO mSREC] es
due to the i mune response to the foreign proteins. Thus, | ower dosages of

ADCs comprosipe.- niybrit 92 dercentifmengreatisriumpisiig adanopaseinrass. ahe feawining dquent

adm ni strat | ' ' ' ' [ ives
and ADCs dnat nBngEbaie: RARR, B Gy ok bl RafBLinER SRok B Bonn S bl oy
t her apeut | @llagesrs afdpartchetit heabemrivicrioe typicapeytlaxd iaswiinopascr eati ¢ or
ovarian cancer. For exanple, conbination therapy can include a second

cytost ati qoes2)cmiddband @nRSCAE alsh RuI&NMERPLE uRRBrREORE $9RghBXERR{aL I C or
cytotoxic agent 10 such as those conventionally used for the treatnent of

cancerl) . GbripasaMashateivenigpybus drerahsa fewdhatces camcerops. atlwperigditymtafon of an
agent that targets receptor or receptor, conplex other th CD70 on the
Surface of e os Ry PL SRR Sim bt SEERIRE piptey fop e e A hprmetyicor
l'igand bi nigt &8pd ik®lthe SHIf MERtiAE CBRIaNe AR tiI/F QN BREh Bshs6RNER suekl | s and
enhances the cytotoxic or cytostatic effect of the anti-CD70 anti body by

15del i ver iaigelowipged theskin and ayps,ot igxpenllyifgwed attap carier gegothexprosssi ng cancer
cell's. [01d4al Q8 @a[r)m%ﬁ.u@ﬁe DAk CaALA0MAN $La0EH %l%é?te{‘ Re ,3060L Lﬁ%'xmg:l ude
of 1 Nhi DI tor g fac TR}

growh fa S, or anti-angiogenesis ors. For ex a drug
cal | ed ser | fiadrh aivpullay cepdegler mal growt h factor receptor tyrosine kinase
i nhibitor, can be used to treat advanced pancreatic cancer. (Bareschino et

at, 2007, [ﬁf‘fﬁd ﬁnbrea@@aﬂker@iﬁgﬁ(%' l:)e é)?ﬁgﬂnépa&glfggﬂ.eé;@ttﬁé jﬁﬁ'leri@%g}r d}ﬁtSt ration

can have an a Ive or synergrstic ct on e paraneters (e.qg.,
severity dfomm#jmphdnnceriAlGOrbeteriof Thy npiconsages ard labdetbmdyg Rbmael apse) .

[ 0143] The present ne s.can be conbi ned, wth other nmeans of, treatnent
SUch s o QPEUTS | Pugeb Vo T aY dOUCHAIRHBY T FRSHOURGP ) SShBE g owt h
factor i n%ﬁbﬁs‘?rﬁ)eci?i'&algﬁ,@ﬂahé 1 gﬂﬁ:&%@ RESes ifc RO futnork %ﬁﬂﬁ]ha%’ﬁ YealiS @

preferred treatnment and is frequently necessary to obtain a tisSue specinen
f or di20f eretetdesthingiresgnbed snvitixe ategs midswbich dyve nprvolved repional nadesios

attributed.to nore accyrate.staging of the di sease,and.,a higher rate of
200 essi veiufhBPaSrRE A § iR Bnd M AN ESRSRLRTS HR o PBEM I8 gery
depends  upfRt, RO VheipaRGPItRA USRS afPRARA habe ROIMDBRR] dAGP 88ks Ok BRtgancer
stage), as well ‘as the presuned type and grade of cancer. [0145] For

patients JuFtRERSin SRzl granerieddudes tamerodicl maghaye erpayetdesnspead perform
the Wi ppliﬁttoﬁfégs%eagéérs Gind @fh?cﬁ h%% {n%glveg ?Qg%neaﬂlb&e%%%ﬁa{: §h%(£y30' ex!i@er}cg b

procedur e,
25  distal metastasis. Stage IVA includes tumors which have spread into the stomach,

spleen, large bowel or the adjacent large vessels and which have involved regional
nodes, but show no evidence of distal metastasis. Stage IVB includes pancreatic tumors
of any kind with node status of any kind and with evidence of distal metastasis. Though
referred to, this pancreatic cancer staging system is rarely used in its pure form because

30  the stages do not fully match patient prognosis or treatment options. An alternative is the
three stage classification (potentially resectable, locally advanced and metastatic), which
is based on radiological findings. Other prognosis factors are also considered. The

grade of the cancer which indicates how abnormal the cells look under the microscope is

33



head of the pancreas and sonetines the body of the pancreas are renoved
along with parts of the stomach and snmall intestine, the gall bl adder, part
of the common bile duct, and some nearby |ynph nodes. (See, e.g., M chal ski
et al., 2007, Nat. din. Pract. Oncol. 4(9):526-35.) For patients suffering
from endocrine tunors of the pancreas (islet cell 5tunors), surgery is a

vi abl e optoBwtimesiged gn g scalafrands | Wri4nwiHeil |cargers loobne TBaBpstpkgct . Res.
Clin. End ) ients,
he sur gea Ran Fomey g SREhe bei b s e e RSV S AR BTl
(bilater alth@mSMmectta),nwl)qtharment)tadll ccfphamm(mbe&n(o&adi ps alge oheonygnt aitth t he

ut erus (hyst cto sone, ver ar | as. .t hose in, stage
onty 't he. YBRT 51 UIFoby I s Rmriaea b tseled ok RO RaRgULHO gt or al
sal pi ngo- GRRNArETEEAMMhat dHPBE scINE b xlemolved YRHRS lﬁﬂmhg&aw&n@&ﬁﬁbrt 0
preserve their fertility. In advanced nalignancy, where conplete resection
i's not feéhﬂbhebea@mnmnMOtMHmnmaeip033|ble is renoved (debul ki ng surgery).
In cases where this type of surgery is successful, the prognosis is

i nproved qOImquﬁtﬂlytpan&a&tﬁcﬁ@hSer\&?ﬁF)ﬂmhsadr@ﬁoﬁ-ﬁ;ﬁﬂétﬁd@ﬁ&%ﬁe& nob&midwan 1 cm 15in
dianmeter) are left behind. Mninmally invasive surgical techniques can

facilitatsympiomsinglude awoap therupperapdpmeréhat gpisatiy radigiantothe bagk andridrs with

fewer co I t

e at . oy g3 e QULHEecp bGBrinGpof el BP1ufor Mo parkRddn obs

ant i - déncexf appetity,tsamiidaat weighslossandi jainiesa foendice etlhied tcﬂmdaarmidnebamchman be
given to the atl ent or afte urgery. endi ng, on 20t he hi st ol ogy
of the turFB?rc eﬂH?SBF the papsTedsha FOPEYfafll Igz))tetlle aﬁyB%&)m%?"él K¥E sensitive
to chenot hﬁﬁlﬁ@)é-otl'lé%é@s\é@Q&Pére%?l‘i‘i%&?{ ce@hﬁ@c&wgs such as, e.g.,

gencti t abi ne | ourouraci |, cisplati m tomycin C can be used to treat
pancreatic can QuS C therapy such as gentitabi nc, topotecan,

trav
doxor ubi ci n, C%oso V38 x8 PEF[SIPE’ ?Pqncar bopl atin, paclitaxel can be used to
treat ovarian.cancer. Chenot herapy 25that is. partly intravenous and partly

i ntraper i ARSI Ovasian spugsr isrmonesy gharbeginminghe ovariss --ﬂvwean ¢anRer wHelint her apy
S Boak: (3rd i - |- k¥
o0 et Pl bleh 3P o, G A A g P s ORI €102 )

Oxford Unlﬁiﬁh / E’ffﬁﬁ@opﬂi@%s)suc}{ Mﬁ&e@dﬂﬁh&l@ﬁmﬁhﬁm&w allﬁglierrexak ment with
hi gh energ (%, ag such as. x-rays,: to kill: or:30shrink: cancer cells while
doing as | fﬁll _?‘P\SEFH?Y%C % .'-.__%B‘én@ﬁi DABYIAGPN. C]’ea,tqegts _"Rﬁbﬁ sl E‘éﬁ’fb@f given to
t he patleq;ri ‘ ' fo SUL | los ed to
clF Al B Sy O oY Bl S SERRY R SRAIY 3
surgery. aRa he mge,hiaelhapeyan e‘levmdmfkt el st atmiytlmecaty odc‘atmme caticet;he ovary,

but 0CE. 'sn onal | y be used, if.appropriate, Co nation radiati on-and
weaﬂermwgftveﬁ? CH % e "51'1 53%30_ @a@m%d to be
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[ 01491 An anti-CD70 anti body, derivative or ADC can be adm ni stered
concurrently to a 5patient undergoing surgery, chenotherapy or radiation
therapy treatnents. Alternatively, a patient can undergo surgery,

chenot herapy or radi ation therapy prior or subsequent to adm nistration of
an anti-CD70 antibody, derivative or ADC by at |east. an hour and up to
several ndfiHY Indigiduale spfferangirom oy aanGangeyigan be repaghas accornbnghigbe, a day,

a week, a ! g b L0l i on of
e ADC o ATy ghfheiiheE oBRIHEE o ROl PRl RAHRRY dlcual bt Shkdt
di agnost i ofklitsalftozatinee, matdgetst, albpegntetse Cihieanareéirbomsin t¥hes ddicdvsrian

typically contain an aniiho r, fragnment er eof, t.hat ecifically binds
o denat By adRakindgh Vet hRGR sued BBt mdau s 1 fetns ioperti e
addi ti gnalorkag@pddl TRES BB YurShls kARG @h 8IFRRBIIS thabpeBu@Shé 888 Honl buffers,
to be used in the assay. Such kits can also, or alternatively, contain a

det ect i on treatestart fromtcopaetiag Hesug celtspbattheld Geouprysogathgsiand porduge thect or

i ndi rect t. f i ba i ndi 151], The i .on further
provi des p %?%é’gglﬁ?li%csae?@ ‘%e?l sagl%{gfogtrégg% ?‘néglﬁ%%lr%‘gﬁrcgéﬁﬁgglv{; iculrluS t?%tncer S.
Typi cal | y,costrcthe bifeSsuztidt af theloeage Mést bodriml cah@ils 88 epitlidhial apeott, veithed
conposition as described herein, and can be in_any of a variety of forns
sui t abl e fBIOHNRI oS sgingdrom theigernmsge frgragliggllean i nclude a i quid,
powder, tablet, suspension and the like formulation for providing the
agent 40 sU6B2’H Oantan cBidé0ofiart islpodizes butlem alat besesomlarypbBEsesilhef kit s can
al so include asﬁ)g]%rmaceuticall rile water)

% alcc tabl_]@l gi{%u t ge.gli., st

for injectPURSAYEHYRSRITATY GRAEF CITYART BHe POEHh e IPEHR ci e #5f body,
derivati veufker 2ot R gadtfImetindN@nbd\(BIWhieR cdsdthd\SFarith @M ALR LRMRLARG Ki TS
for diagnosis and therapy. Such kits typically include at |east one

anti body tdaaterhi Suticp epitimliensticadl yurnor cde waginatedn OB7iiniog ef theabdemeingD70 f or
use in detecttion I 0 fixe‘% tissue sections and,a different antibo tt hat

bi nds to rArivd® BB G e YPINCAREST IS FCONETY [RPRITY PREIPGU FAPTT M cD70 f or
use i n530tfRahéR N basichly B3kalfle s flpeindry BU&ainl dn&oBE Biidtype| abel or
instructions for use in the nethods of detection and/or treatnent descri bed

herein. T | OF ] i x . . r
rat or a1 0RO 0 oxRiar ARG ihe Sl el ale T sbBTis IR AEHLES | e
during it Sotfnouirstsinee, [l invaleppeltic esthsionbr linslantkstpgnllievdvesotice in the
formprescrjbed hy | ; . .

microscopic peritoneal metastases beyond the pelvis; or limited to the pelvis with

extension to the small bowel or omentum; and stage IV involves distant metastases such

20 asin the liver, or outside the peritoneal cavity.

[0129] Early ovarian cancer is frequently asymptomatic, or produces only mild
symptoms which might be ignored by the patient because the symptoms are either vague
or non-specific. Symptoms can include bloating, pelvic or abdominal pain, trouble
eating or feeling full quickly, urinary symptoms, such as urgent or frequent feelings of
25  needing to go. (See, e.g., Smith et al., 2005, Cancer 104(7):1398-1407; The consensus
statement released by the American Cancer Society, the Gynecologic Cancer
Foundation, and the Society of Gynecologic Oncologists on June 12, 2007.) More than
60% of patients presenting with this cancer already have stage 111 or stage IV cancer,

when it has already spread beyond the ovaries.

30 C. Other Cancer Patients

[0130] Oter patients amienable o treatment by the mefhods usually have detecable

iples of ung, head and neck (larynx or pharynx), melanoma,
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a governnental agency regulating the manufacture, use or sale of

phar maceuti cal s or biological products, which notice reflects approval by
t he agency of manufacture, use or 5sale for human adm nistration. The | abel
or instruction can al so enconpass advertising | eafl ets and brochures,

Kk I t t d t t
G Sco. a0 BELTESKE GG RS REt HBBRI O HEUBRA HRCRUNS SHFP ¥ (5
[0154] Thefo!tfb%?a?ljxﬂﬁho‘n?a fréﬁ%f &f?trcai;t%&ﬁd Biedudife biRg Jeﬁlah@&}flﬁa X@&Btegescwh' ch

are not intended to |int the scope of the invention I'nes ri bed
in the fo|¢rdxkﬁddgr anClewaﬁpSe@ W&tsrmmyrhczﬂccmdpanmddm chmeslgns@orsymp@ntsmft he

conditions: ec fie i T Colle
Deut sche §aa r?&“\?gﬂ‘e%m?t} geﬁi“gﬁ%weﬁ’ﬁ?fe tﬁ?ffst}l?rz EHH%% < .:%S}(%eéhvrer g,
Ger manys ()atm@@btevedmlstyqe.' S8AEBN EEerN@h& ad) &;ﬁt/medltﬁ&mvhﬂmt nageing Cor p. ,
Car | sbad, CA;::or:other: suppl---rer_s_ ISEXAMPLES Exanpl e 1. Preparatron of
Mbnoc! onal TSRRSIBedicEen @@del’@? o growdh gtthe camyep.. OH{@PSEPamFﬁaﬂleoral

anti bodi es 1. duced usi-ng B-cells from
spl een or ﬁaﬁ%@g‘religcﬂory% t?e% :..mrt;?r?@%gm%gsu%ﬁﬁfera%% chal | enge d Sev ra'l 20
times w t g : ed extr l ubar--dormai n: 70

( CD70- ECD)! "rlgrﬁ'_ .Wtél?%t[ FARES P8k a fftet#e&y’étp ﬁlédﬂ 0F pigng o
produced hyHarsh e Ol t Leothus:

pr oduced fror'n';t"';-‘EeIﬂ]:i‘lzS hﬂgﬁéigoﬁ%ﬁe%&ﬁ??g%hﬁ%@%%&&aag ?@a{g‘rfr%ur €.

cl onallity ‘ah(dh«'gremenqnoa_csﬁtseﬂdlseab@sda@sthﬁmmmshexskins‘deearmmteddbmm@sweﬁeg
tested for: thterr abi. i tga‘lto bi th ] :

test such go@eé(horl':tﬂ?@ﬁ“ﬁ LS 70 or a dr fferentl al - FMAT sc.;; een:

(Appl i ed Bi osystens, Foster a ty, CA) using fixed 293F expressing
cynonol gus nonkey ("cyno") CD70 and denatured L540cy cells, which express
CD70. Untransfected 293F and L540cy cells were used as a negati ve control.
(Some L540¢). _ceMethode b€ TR@ghdenve for CD70). [ 01571 The results showed
that over 100 hybridonas tested positive for their ability bind to

denat ur ed :

("1Cc1") anld@ig% Zﬁg%gg%gé?t{@%%?& &?g&dsdgﬁreeg%{g%blﬂ%?@y%ﬁ%ﬁ? % I(c)%hem stry.
Exanpllé 2:orfvepar anicerbycthe EatibrdidspddeivatdsRad AT runolled ded QDFORENiIBaNp| es
5[ 0158] Fonnal i.n aratfin enpedded, {issues were epared according to
ot andar d EERSE Rt e B Py R ioran fhe SHEBrY G aebPE STt (0 &

Hi st ot echngkiesly, Second Edition. 1980, Sheehan, D.C. and Hrapchak, B.B.,
editors (Battelle Press (Colunbus, OH). Chapter 3, pp. 59-78). [0159] The

preparati 0['315’5] \%?rkolu?; dgHveE)lr: E;Irzstf\:l\r/r?ss can’ brtralulsg(i totz%n;irqg er ﬁte agggts EIIIC 5 eg preparati on.

intradermal, intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal,

20 epidural, and oral routes. The agents can be administered, for example by infusion or
bolus injection, by absorption through epithelial or mucocutaneous linings (e.g., oral
mucosa, rectal and intestinal mucosa, and the like) and can be administered together with
other biologically active agents such as chemotherapeutic agents. Administration can be

systemic or local.

25  [0134] The agents can be administered by injection, by means of a catheter, by means of
a suppository, or by means of an implant, the implant being of a porous, non-porous, or

gelatinous material, including a membrane, such as a sialastic membrane, or a fiber.

[0135] Alternatively, the agents can be delivered in a controlled release system. For

example, a pump can be used (see Langer, 1990, Science 249:1527-1533; Sefton, 1989,
30 CRCCrit. Ref. Biomed. Eng. 14:201; Buchwald e al., 1980, Surgery 88:507; Saudek et

al., 1989, N, Engl. J. Med. 321:574). Alternatively, polymeric materials can be used
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10Briefly, cells were plated in suitable culture nedia at about 15, 000
cells/well 1 day prior to fixation. The cells were fixed as follows: The
cells washed 2X with PBS and then fixed with 10% formalin at room
tenperature for 45 mnutes. Afterwards, the cells were washed 2x with PBS
and then pernmeablized with PBS + 0.5% Triton X-100 at roomtenperature for
15 ni nut es(seariedisel drpligaiensiaf &nniraladellelrase Wi-amer8aVisa ¢dst oREd s, BBt 15 +

0. 02% sodi i t ' ' t9. E L8N + i de was
removed aniPha araf 492, R Med e I RhGAR) Doe PREUE DS PERET

t enper at ur Berfomadte (Bnmléres&. Bdxalsp Vs, Newepakat98dn Rofgdi & Peppdd, ¢9RMr r ays
for I nmmunohj stochem stry 20[0160] Tiss i croayrays of PE tissue
sections F‘é”%ﬁ‘?a@hg{'f"f 6?@@821#;@85 ?‘ggog%ec‘é’??i?‘f%‘flﬂgi @UE"BT“E?H&X,

Tri St ars oryfydipurih); SA4E 1986, HAT NeYroR28: 33l SQoRLRARALE D 9ROCHP U, Agk4-Q. t he
Yal e Tissue Mcfoassay Cdnstruction Protocols, Version 1.0, and |ater

updat es.  71:105k &iipdr godtrolDdveleansrspsieme fireNbsrasdcdnial exampleduilesg®Gu@te.1CL. 113
and SG 25 21.5D12. C3 as | nmunohi st ocheni stry Reagents for FFPE Sanpl es A

| munohi st BT gel® Thih BYa@hin{ddf6d 6 pHaeRadAfibal lcoMPoSUPHsRBBIRRIMEANST I Uct
encodi ng C)(lnorml gus rmnkgﬁ/ CD70 was made by cloning a full-length
cynonol gusthempentigalheof prophdecticglly elfeqtiyp apebnior thergent adrige ogstorgas

transfected | I 3k: ) 0 - as
the 30pos: DT RAuAEHy, &flnaiblc INEERSAES o Fibhold, FRGHEGHEC SR KinBlNaE
parentill 29pfealtelnclddenene @anoregphasndcheicabgatity €. gosttrikelliquidsy suchas waiter
staining, 786-0 cells, that express CD70, served as the positive control.
[0162] TheAleilssingiding;thasGod phietgum; IR SIS PrRB1Af IR Ahax
accordi ng i W t.ah R and antigen
retrieval ééw@arslﬁtgg}r’ ? %@%glgyig’qﬁfé&?%SBg%I#é;%I%ﬁ@%?# éﬁwgﬁgﬁ%ﬁqgglg?em (now
Lei ca M crosystvdrs)ihe pinringesmuticdtcoingosilionssadpeniseradadirienovdy.nBalutees usi ng
the EDTA retrieval ,nethod, Alternatively, antigen.retrieval was.perforned
s ng t he SPHHOBS JRAMeGEr @R BUCHY Sy BhOCR D g e APk Bgiils. AR
at a tnpesaiss Haticubhy 8P G dceiblolsdh@ibns. BRAH piBRinbcdufital dipRintyTRENde,
anti body or the 5D12 primary anti body stained strongly all fo fixed

293F: CD70 for exrsmpdetseaicls efucese, Wetaseamicrnse.sackating mgltwies. dewreehad silivateb
parental 289§;]3(%ne %tlggrpteggggérﬁglﬁéﬁgs&ﬁ%éaﬁg é?@o%gxﬁ Eﬂlglgge Ay Ql'(iﬂlgmhﬁ %2(?@&?186_ 0

cells (ar DAC ground starning was ected in

a Ranps xenogylaid, gBrol Water, ¢l land te: 116] Thebmpositiod,uf ddaed dabalsened and a
subclone, | O-B3 (SG 21.1C1 .B3) was selected. Likew se, 5D12 was further

subcl oned @AtrimMiRgEMSHELs of Etingreawlsifing agsnipopiEhpiigEas samnidedd. These
two Supcl Offino WE4E) e{?lldydrfsbﬁgilﬁﬂ% &%?a%ilf’z?ngofgdeﬂﬁr(éf.g., nonjonic surfactants such as

tween or sugars such as sucrose, trehalose or the like). These compositions can take the
form of solutions, suspensions, emulsion, tablets, pills, capsules, powders, sustained-
release formulations and the like. The composition can be formulated as a suppository,
with traditional binders and carriers such as triglycerides. Oral formulation can include

25  standard carriers such as pharmaceutical grades of mannitol, lactose, starch, magnesium
stearate, sodium saccharine, cellulose, magnesium carbonate, efc. Examples of suitable
pharmaceutical carriers are described in “Remington’s Pharmaceutical Sciences” by
E.W. Martin. Such compositions will contain a therapeutically effective amount of the
nucleic acid or protein, typically in purified form, together with a suitable amount of

30  carrier so as to provide the form for proper administration to the patient. The

formulations correspond to the mode of administration,

[0137] Typically, compositions for intravenous administration are solutions in sterile

isotonic aqueous buffer. When necessary, the pharmaceutical can also include a

37



anti bodies to stain 786-0 xenograft and Ranpos xenograft sanples. The
results showed that subcloning and purification of 1Cl-B3 and 5D12-C3
renoved background staining in the Ranbs xenograft. [0165] Hybri donas
produci ng the anti-CD70 anti bodi es have been deposited with the 20 Ameri can

Type Cul tur |.I ection T at 10801 Unjversity Boul evard, Manassas, VA
20550~ 22005 MREEIRE RO Aibs WSS R B 81 HEFAS 0 GROHUE ohgieHE SRAL body
1C1 havi ngifidtfioR T GnSHIHE A% iggmméﬁtaeafe Kbt &Y dtheh a&%qgopﬁmltsgéﬂh&nn Cct ober
24, 2007 at the ATCC, the cell line designated SG 21.5D12. C3 producing the
anti body 5MihdesaggiormeloneCOnplecssgirp hvaphiiized pPTRer®7 34omestriedmadeposi t ed on
Cct ober 24, 2007 .25 at .the ATCC., B. Western Blotting,.w.th SO-21 Ant} bodies
"G Cand SOISTCHRIN RSO Re R Ve BbaPouIe or B g B I e her
SG 21 ant i hwdiagedt CwlandhSphagmadtutibNd RScdAhigibtelddY ihfisiddCiebhn Bd ti ssue

| ysates, Western blots experinments were conducted. Another CD70 binding
anti body, %ismensehwith pa infugenbetde conimpt skt PivsmBeaitieal gradsay der grslivgr e
prepared fHa/, e i 7/ | s and
293F cel |l s as gl%gpglggﬁ?é\?leﬁ%%%?%lﬁx{%ge%ﬁ%%&{ﬁéﬁn%@g%ﬁg tre ggt@%teﬁe | were
| ysed i n hinpmtiombcsabué tar bsplovided so thadthe émdredibntg esh st m@d@OOr 0 g for 10

m nutes at 4C to renove debris. The supernatants were then centrifuged at
100, 000 x YRIYIT8EON hutes at 4C to pel let the 5 menbrane fractions. The
menbrane fractions (pellet) were dissolved in 0.5% NP40 in 50 mM Tris plus
150 mMNad0138ldTke amvvuEDdAthe Alsentdbatyd effqetivpar tht troatmeasorduophyilaxis & presence

ohsrons o G e el R P LR KRl 4811 o1
domai n of £Jafhn, anerblagays a&g@ﬁa&@ﬁ%@@&pwea t&h8p iwnag,aé;ﬂgndmoﬁg%ndar d

met hods. The 10 protein sanples were denatured at 90C for m nutes and
chill ed onrapges. flde peecisersigset. bemmepleadin dhe ingnelabepasadenendsomiiespgePAGE and
t hen transfer. . ht.r I 0Se... f ' i denti cal
spe- pace giaaitafich Baf LRl o Brae TR AT o flers PRBRU B o 8GHE L ca '

PBS witsh 18ecBaMmgiodh@itdpment dtthapriadtitivinehard QoRpdtiees clrpahytsmehalfpctivieach
primary anti body was then added to the solution at 0.5 ng/nil 15 and al | owed
t 0 i ncubat ¥sEHaY be gEFapolted ymdossapensa curvendpRsI W inite 98 a%g8h. The

et anes MBI ESAR ARG S5 AR AN ASIESRHIVOR el O

recogni ze e pri‘mary ant was added a I ncubat e
room t enpeplatma enncdifitention morpenkes inehudes Weslre(i2n dhd conudratatidn wi the test

chemi | um nescent substrate to detect CDr0, 20101671 Referring o Figure 1,
the resul t@wﬁw ﬁ%hm@e;a%flfaﬁ%nﬁeldp-cgg’ltmofémp@mg ag, ?tpmg?%gn @t ect ed

CD70 igp t hgi86-0 and the 293F: CD70 transfectants, but not in the negative
control 293F cells. Notably, the detected bands were of identical size in

the 786-0 293F: CD7 asf ts. .S 1 i body . 2B3.did 1 t t
ohs0 o 2RI ek, RS 558 iRt i ful B Rk ran e iieRined Sh ©°
{1 ag- CD70- RIS of ek inebil AR Bthikd dishrAn SR bR@Bbidbedi es det ect ed

CD70 in the sanples. C. CD70 Expression in Tunor and n-tunor Cell Lines
Usi ng SG21det@miming tisdeso[(hesigpe FefhabiveS 0t of Bamonylstiowrad st AP ndthefdosm
conmer Ci al th%%ﬁ&ﬁl%_gli%@ffgclﬁg%?5@%%9%66}90 Elﬂl?ﬁ)n R gat%%%%ee tg)];i tag .

foll owi ng cancers: Breas r i nons, YRR rci nons, SOFReT i onwa,

Cst eosyr CotfigrapélitiRsif Rt i<k chagimtic rieRkAd &ldatbakxfassed aome rat(d | obl ast ong,
Anapl asti c_ Astrocytonnma, Uerine Cancer, Enbryonic Cancer, _Epi dernoid

Car ci noma, FiRa BP0l & egrpte thsraxhibibdnigs herapaykongdicenyf prefergsh - Sheyp an agent
exhibits toxic side effects, a delivery system that targets the agent to the site of affected

tissue can be used to minimize potential damage to non-CD70-expressing cells and,

thereby, reduce side effects.

30 |0140} Generally, the dosage of an antibody, derivative or ADC administered to a patient
with a CD70-expressing cancer is typically 0.1 mg/kg to 100 mg/kg of the subject’s body
weight. More typically, the dosage administered to a subject is 0.1 mg/kg to 10 mg/kg of
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Hi stiocytic Lynphoma, Non-Hodgkin Lynphoma (NHL) Burkitt Lynphorma, NHL
follicular Lynphonma, Acute Myeloid Leukem a (AM.), Anaplastic Large Cell
Lynphoma (ALCL), Erythrol eukem a, Colon Carinonma, Non-snmall Cell Lung
Cancer (NSCLC), Small Cell Lung Cancer (SCLC), Renal Cell Cam nonma (RCC),

RCC cl ear 3‘ cell type, RCC Papillar [) Mel anoma, Pancreatic Carci nona
and Bl addethceubigstiidingy werghtsgien sy p ly §-ione/kalte S medes ohlrlemafkgdo dsed:

Epst B I
o, mameE(RE g SobREPL BEJTRciB XIRIAR AN B ufiBbbics bV {LiERYer sdshige NOF ™
cel I's (HUVE@pin thohwrain bidyatamamibodics éam c(tﬁ%BM@mesrthrermlthdmmmmmomee to
endot hel i eI | s human renal endot hel i al s. (HREC
nor nal n@?ﬁ P&)Pswav%% %Weréﬁae&eﬁatl 39@8@8@&%@%@@ ?%(Orhum)an

endo- nepnaﬁxﬁharﬂﬁ{u%hleah&d Eyﬁﬁé‘crh%ﬁtrad%ﬁﬁii@&eﬂ?dn' 1@'0&81%(59%11)@"'\”‘/'50‘ neo) and nor mal
human pul nonary artery endothelial cells (HPAEC). 101691 The tissue

m croarray n th SO2 Cl ant the pr ot ocol
descri bed @%%v]egn@mgeﬁﬂ%?%)sgerbv\é%msewg ‘ﬁbéﬁganfag % %mq Pf? nes: Ovari an
15 Car ci nogmmisigtionl witleofor@ord otler tiRbdpasti Oagentebt thee itleatntaMborl B fMtllaﬁﬂs ple

Myel oma ceII lines LB, LP-1, AMO-1, 1- 310 (MM 1R), C2E3 (MM 1S), MOLP-8
JIN-3 and IBBCICRRRQRTIRY AHITSIER s EKAMPle ke D thmzbscanmhldq%@ond_ms

o0 1 G RRPeMa f FLBR AN bl SAtaCy Lt

RCC pah] | | el as fpse calvientiomably utl o4 the2 a8 pf BECeSK- Binbinatich thikrapC- 7,
Mel anoma cel | .l i.nes A375M and A375S Pancreatic Carcinoma cell |ine PANC- 1
and Bl addefEOdPHYiG crxpdmppistraion ofiap geet el tAees p FeaePiqBEr FEEPPHent i fi ed

was faint Qmplbx8er tﬁﬁﬁr@lﬁ]@loln thé aﬁﬁceayemwesaﬁéeeﬁﬂg Em%&laeewan 19113y the

staining of pancreatic and ovarian cell lines, see Figures

respecti veugl aQ Bﬁtlb(@ofrqnzlﬂlgamd bied S wﬁlmgrf@cﬁe r]zéﬁpttamm (SID?L@-emma;smghaeser[ 0170]

| Cl and 5D1 odi es, were, co eynoCFO cel |

| neo.  Roctelsand SRR Tay SrgioER Ot Sty ol biGnte D & ba o o

ti ssuess (|&élﬁ%mﬂ@@@yto&tﬁﬂé%%yt&@h@@fghaﬁtb@ﬁ@ QPY0RkpleyieBIingsiscamenkeys, nor mal
human thyrrus ki dney and skel et al rruscl e ti ssues and pancreatic tunor

ti ssues. I s as, de 365 [0171] The
results sh V\ed]n?w%? d%égk%%ﬁ‘%‘&%%?glsp 1iltnSeiaC 56%%% ?af& cyno CD70
cel | Ii nESmhﬂﬂbﬁs ﬁﬂ&ntﬁﬁk@M@eﬂeﬁKEoﬁ@dﬂl’«o}: eamﬂpleymmglcemai ¢rivnid, ahi ssues (data

not shown);, rrEhm d tissues (I ?‘Ibﬂ nph node, g spl een) f r om_nor nal
Cynomol ogotRiderprkepeth fitos rersptos fiipe %}ﬁ@ﬁ%alw ’ft%faf’iﬂbb‘i't‘,ﬁ‘i"élto trygdeicedee

Fi.gure ). pRfBOLLGEE 0ldkahitl 1p] A070linh Brefidsa 3, was ghges ved . nor ma

human and el etal ‘miscl e tissués and nor fronk dder tissues
i n whifh S@Etﬂ)matamieadnnmetlaztlom:aehaMn diaditivaticdt snergistic Elfdch enelmbiml st ai ni ng
was al so observed |n normal hunan thypus and kidney tissues in ich 5D12
stai ned cyPBHREEH:i(E)SgverEky T’B@l@mc%%@%?&r O oNngﬂ‘éﬁnch on and

Col orect al refpRger Ti ssues and Normal Pancreas and Pancreatic Cancer Tissues
with 1C1 Antibody [0172] Before assessing the whole panel of tunor tissues

and pancr oA EARESHo! HRRGs b ol R G B BB o s e e e £
Exanpl e 4. suTg@y,qﬁa@ﬂ&g%gete@ql&@fy, e aotRirasl, @8 ¥RSowastac3e thhibitors, or

25  anti-angiogenesis factors.

[0144] Surgery is a preferred treatment and is frequently necessary to obtain a tissue
specimen for differential diagnosis via its histology. Improved survival is attributed to
more accurate staging of the disease and a higher rate of aggressive surgical excision of
fumor in the abdomen. The type of surgery depends upon how widespread the cancer is

30 when diagnosed (the cancer stage), as well as the presumed type and grade of cancer.

[0145] For patients suffering from pancreatic adenocarcinoma, the surgeon can perform

the Whipple procedure (also called, pancreaticoduodenectomy). In this procedure, the
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[0173] The results showed that in normal colon tissues, only rare

| ynphocytes were stained positive for CD70. O her cells were negative for
CD70. In one sanple of colon 15cancer tissue, the tunor cells were stained
positive. In a second sanple of colon tissue, the tunor cells were negative
but the stroma was positive. Likew se, in _normal pancreatic tissues, the

st ai ni ng whead ﬂé&@ﬂﬁV@BWUWﬁ@Dvﬁﬁﬁﬁﬁﬂ@ﬁ@ ¥ ahible@apiredsave raaved abongowih t i ssues,

tunor cell I V, t negatl ve
but ¢ ho- st et GuRabhdaaRl e Hhe RAIRTG ot Y copbIEIGTST o
in Tunor Taslswes naaibly 1ﬁ@]1ndm (,Sm |elg),dy11qh@lk12143t allLox7, Nmsﬁhe:stfm aOmlpt.ai ned

fromthef ow t m)rt klnl homa | ynpho

mul tipl e W#h??b e paian uifeﬂg}&f BRLAIRGTCVROS St Bitcsal (BRLSgt . The
nor mal san dtu%‘i’@q dgé? Ekeasvﬂé.‘ﬁﬁ SpREERLE g?%%fs%ﬂlgmﬁq{éll%nt DOGFH B Y,
protocol describ 'e"3 and fhé’i muno- staining pr ot 6col was as 25
descri bed Re. E'kan@’#@mwl M@rabaﬁi(llbﬁwows used as the primary antibody. The
i mmunohi st ochem cal (1 HC) expression was |ater eval uated based on staining
intensity mndelPRrcanidemce patiehl the Rtdteshn r&hmmmumm@asbéphomm@nked
fromlto 4, with 1 |nd|cat|ng m ni mal st ai nj ng}hez m | d staini nglg1

moder at e s pgrien Eoileteraliqog grectonyhithryfallpping Bea tielnireceiomy) and ved was

al so r ankyi%]sw qﬁhé&c}lﬁ VFOH' I;'OI‘;I% 'V Cﬁﬁgflt 19 sé%ﬂias%hosg n 8%@?%%1 25 75%

and 4, 75 ur enen dgki rrphorra,
| HC exidr esmmlnre@bva@jbﬁﬁ)é ﬁﬂ)lsptan\ﬁd)eo.exlllllm mmevab(gwmbrhi&Mgmm@eﬁcbcﬁhﬁy,h berg
cell eval d Sternberg, cells e |large s .of unk own rigin,
usual | y ﬁﬁfipﬁ) b Yk mgpes SR with o piReeve bR ﬁefﬂfgwﬁ e

characteri 7 I L tissues
had t he h|%&%%agée%%%d&’eﬂl&g?%?%nﬁg %Zé%‘w&g%%ﬁégﬁ?%%%@ cells over

cells in tieeoved aiebullkmgrwrgel@)drieyastemwbcrehhm typeerfsapondis Shioghdsl, theer cent age

70% 14/ 20) of. CF70- t t | | the total t .
L o TGS is R e for RS SiveRa TS byt dsnes (e o bme T e

tunor el | & dxtéted atd 18ftibahih e Mifin@dl Iyl sufdidal tdeh@iqhbsalaa Tacihiaek thbe fourth
hi ghest percentage (42% or 13/31) of CF70-positive tunor cells over cells

in the totwife remayrkof veanlerassresten than 10aan)ithaors; withfemicy perspligntioneef age (25%
or 35/ 140) %ergz(lz‘% p05|é & JEOtu 7 gej)eldsatp\@%gﬁr{% 895'3t he total tunors.

[0176] Fi gur es a gr"ap *of SE ™ n5|t)) and % of tunor
staining for 35 of 140 pancreatl c sanples giving a positive signal for

CcD70. The WU Chameshrrapy reberpfathe vt ot andineaires on SYiREc dines tor el ganggr
intensity and @ﬁ%@@@%ﬁgg o pd RF&E tcﬁéx%% DbefbRAr dilr sﬁ?&?t hﬁjéﬁgﬁ(ﬁ €91 ye a

hi gh percentage stal t at ow I ntensity e a 15| ow
per certlagethohistebgyso fsthatumnmgsdmnﬁ kmdis &l tginot (aetisidrly, teatuoh ) tahend seilsdive
internmedi at e

to chemotherapy Intravenous chemotherapy with drugs such as, e.g., gemcitabine, 5-

flourouracil, cisplatin or mitomycin C can be used to treat pancreatic cancer.

Intravenous chemotherapy such as gemecitabine, topotecan, doxorubicin, liposomal

doxorubicin, carboplatin, paclitaxel can be used to treat ovarian cancer., Chemotherapy

25  that is partly intravenous and partly intraperitoneal can also improve median survival
time. (The Chemotherapy Source Book (3rd edition). Ed. Perry. Lippincott, Williams
and Wilkins, 2001; Oxford Textbook of Palliative Medicine. (2nd Ed.) Derek Doyle et al.

Oxford University Press. 1999.).

[0148] Radiation therapy is treatment with high energy rays, such as x-rays, to kill or
30  shrink cancer cells while doing as little harm as possible to normal cells. Radiation can
be given to the patient before or after surgery. Radiation therapy can also be used to

treat pancreatic cancer which has not spread but cannot be removed by surgery.
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staining intensity and percentage cells staining. Lanyx/phanyx cancer had
the sixth highest percentage (22% or 18/ 82) of CF70 positive-tunor cells
over cells in the total tunors. Ovarian Cancer had the seventh hi ghest
percentage (15% or 37/241) of CF70- positive tunor cells over cells in the

total tunors, 20[0177] Figure 7 illustrates ai ni nglﬂ_l‘ ntensity and percent
of turmor skafighanghergpy ispoppliayysedisyealcangsr Ahhe PHRnY bRt BAYQSERsIonAllYhe \as

some_asSocil 8y BELRENCH Bl APRERShd xh&mh@sgyc&ﬂtb%%e@forg(sﬁé&s

stai ning. Colore ncer e sevent h hi ghest” percentage (9% or
17/ 194) of witieOwposiard we widespread &b bsrepweed bglstrgeiyn t he total tunors. Breast
Cancer had the | owest percentage (2% or 5/204) of CF70-positive tunor cells

over cel | sjo239)nAh BeH-COF ) antiVo®Y, Aeritddilé B} ADT st BeBidARisteRABHc @ ently to a
CD70-positive tunors/total tunors, stain intensity (cellular target

expr essi onjatiepeinsergoingssusgercohempdisiapy eeradipton thesapy! twestraents. (Alipwativaly.get
! el . o ) 9
Fobgk o kpBEL gt SR Bt B rabldfod IRk DHRPS: sBibehfto DS

> Ovari an gind@isatidresttanl anki-EDe@sditibodalcri@stivet & AIDC dlylat lehst ahoor add gswes are

shown on Table 1. Table |I. CD70 Expressign jn Various ncers _Tunor Type
CD70+/ % ofevemmenthydonexampleigideast ashaur, e howhdy hoguy g@ , a week, a

month, or three months, prior or subsequent to administration of the ADC or ADC

10 derivative.
VII. Kits

[0150] The invention provides diagnostic kits for use with the above detection methods.
The kits typically contain an antibody or fragment thereof that specifically binds to
denatured CD70 useful for detection as described above. One or more additional

15  containers may enclose elements, such as reagents or buffers, to be used in the assay.
Such kits can also, or alternatively, contain a detection reagent that contains a reporter
group suitable for direct or indirect detection of antibody binding.
[0151] The invention further provides pharmaceutical kits for treating pancreatic and
ovarian cancers. Typically, such kits contain reagents formulated as a therapeutic

20 composition as described herein, and can be in any of a variety of forms suitable for
distribution in a kit. Such forms can include a liquid, powder, tablet, suspension and the
like formulation for providing the agents, such as anti-CD70 antibodies, derivatives or
ADCs. The kits can also include a pharmaceutically acceptable diluent (e.g., sterile
water) for injection, reconstitution or dilution of the lyophilized antibody, derivative or

25  ADC.

[0152] The invention further provides combined kits for diagnosis and therapy. Such
kits typically include at least one antibody that binds preferentially to denatured CD70
over native CD70 for use in detection in fixed tissue sections and a different antibody
that binds to native CD70 at least as well if not better than denatured CD70 for use in

30 treatment.

[0153] Kits also typically contain a label or instructions for use in the methods of

detection and/or treatment described herein. The label or instruction refers to any written
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or recorded material that is attached to, or otherwise accompanies a kit at any time
during its manufacture, transport, sale or use. It can be a notice in the form prescribed by
a governmental agency regulating the manufacture, use or sale of pharmaceuticals or
biological products, which notice reflects approval by the agency of manufacture, use or
sale for human administration. The label or instruction can also encompass advertising
leaflets and brochures, packaging materials, instructions, audio or video cassettes,

computer discs, as well as writing imprinted directly on the pharmaceutical kits.

[0154] The invention is further described in the following examples, which are not
intended to limit the scope of the invention. Cell lines described in the following
examples were maintained in culture according to the conditions specified by the
American Type Culture Collection (ATCC) or Deutsche Sammlung von
Mikroorganismen und Zellkulturen GmbH, Braunschweig, Germany (DMSZ). Cell

culture reagents were obtained from Invitrogen Corp., Carlsbad, CA, or other suppliers.

EXAMPLES
Example 1. Preparation of Monoclonal Antibodies SG-21.1C1,.B3 and SG-
21.5D12.C3.

[0155] Monoclonal antibodies SG-21.1C1.B3 and SG-21.5D12.C3 were produced using
B-cells from spleen or lymph nodes removed from a mouse that was challenged several
times with the immunogen, denatured extracellular domain of CD70 (CD70-ECD).
These B-cells were then fused with myeloma tumor cells to produced hybridomas,
Large numbers of monoclonal antibodies were thus produced from these hybridomas.

The hybridomas were diluted to ensure clonality and grown.

[0156] Antibodies from the different clones were tested for their ability to bind to the
denatured CD70 antigen with a test such as an ELISA using Flag-CD70 or a differential
EFMAT screen (Applied Biosystems, Foster City, CA) using fixed 293F expressing
cynomolgus monkey (“cyno”) CD70 and denatured L.540cy cells, which express CD70.
Untransfected 293F and L540cy cells were used as a negative control. (Some L540cy

cells were positive for CD70).
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Example 2: Preparation of Formalin-Fixed Paraffin Embedded (FFPE) Samples

[0158] Formalin-fixed paraffin embedded tissues were prepared according to standard
methods, as described in fixed in Theory and Practice of Histotechnology, Second
Edition. 1980, Sheehan, D.C. and Hrapchak, B.B., editors (Battelle Press (Columbus,
OH). Chapter 3, pp. 59-78).

[0159] The preparation of cells by FFPE was similar to that of the tissue preparation.
Briefly, cells were plated in suitable culture media at about 15,000 cells/well 1 day prior
to fixation. The cells were fixed as follows: The cells washed 2X with PBS and then
fixed with 10% formalin at room temperature for 45 minutes. Afterwards, the cells were
washed 2x with PBS and then permeablized with PBS + 0.5% Triton X-100 at room
temperature for 15 minutes. The cells were then washed 1x with PBS and stored in PBS
+0.02% sodium azide at 4°C. Prior to FMAT screening, the PBS + azide was removed
and the plate was blocked with PBS + 5% goat serum at room temperature for 30

minutes.

Example 3: Preparation of Tissue Microarrays for Immunohistochemistry

[0160] Tissue microarrays of FFPE tissue sections were obtained from commercial
sources, including US Biomax, TriStar or Cybrdi. Tissue microarray are also prepared
according 1o the Yale Tissue Microassay Construction Protocols, Version 1.0, and later

updates.

Example 4. Development of Monoclonal Antibodies SG-21.1C1.B3 and SG-
21.5D12.C3 as Immunohistochemistry Reagents for FFPE Samples

A. Immunohistochemical Testing of CD70 Clones

[0161] An expression construct encoding cynomolgus monkey CD70 was made by
cloning a full-length cynomolgus CD70 gene into an expression vector. This construct
was transfected into 293F cells. These 293F:CD70 transfected cells served as the
positive control for staining with 1C1 and 5D12 antibodies. The parental 293F cell line

43



Srepresentative cell lines for these new cancers, SKOV-3 cells were
prepared and tested as generally described previously for other cell Iines.
(See International Patent Publication WD 2006-113909.) The cells were

i ncubated with the follow ng anti-CD70 anti body drug conj ugates:

h1F6-vc- MVAF(4), hlF6vc- MVAE(4), 1F6nt- MWVAF(4), or. hl Fént- 8)or free
MVAF. (Seeset‘?gfé} @ﬁg%maem FRS¥Fohnprifsgie ﬁiﬂd’t“é‘ﬁﬂs?ép%lcfﬂésaf}}abﬁx%@“ ’fq’cat i on
Nos. 2005- Q23864 MmanskiiaQ0nR883794 for a description of the drug linkers.
The nunber 1 n parentheses after each conjugate indicates the average drug

| oadi i.body, he SKOV- | | i.ncubated with th ' t
Lo hed; PeloaBPL RS ehs ind PiweS e it and et BE PR ol SR 5
was det er myeeiuds Hésariﬁ’édm&sg@rr%w 1 UIHEE g abd ah8idnareievilbbMserfolYBI ( 4)
h1F6vc- E(4) hlF6nt- I\/IVAng)e h1FGpT- MVAF(8 F 5 ng/nm 60 ng/nm 29

ng/ M 12 nuying 2 YasionBigSystems Bradamaxi ngysten mayy keicg Migiopystensy). AmtigerD70 ADCs
were activg, aqaj ﬂg%&ﬁy'@gg\e‘&[dgggmgf%gggh%ﬁ% éDtéE&ne%%&%ﬂ?}ddﬁ%ﬁ&nJ%% 2

the 1C50's are's onsi's W ose report for
ot her CD70argtigph egaend) waapedsmedukinkitineSrilogh astigenastictd sgaahi(Cobl Meatue,
anti-CD70 bound to CD70 on this cance |l line is internalized and
ol eases SRESRIPOARY fif ERPPGHEC of §9-T00°¢ For [ four.

[0163] Both the 1C1 primary antibody or the 5D12 primary antibody stained strongly all
10 fixed 293F:CD70 transfected cells, whereas no staining was detected in the parental 293
cells. The results also showed strong staining in the 786-O cells (a renal cell carcinoma)

whereas background staining was detected in a Ramos xenograft control.

[0164] The 1C1 clone was further subcloned and a subclone, 1C1-B3 (SG-21.1C1.B3)
was selected. Likewise, SD12 was further subcloned and a subclone, SD12-C3 (SG-

15 21.5D12.C3) was selected. These two subclones were purified and used as primary
antibodies to stain 786-O xenograft and Ramos xenograft samples. The results showed
that subcloning and purification of 1C1-B3 and 5D12-C3 removed background staining

in the Ramos xenograft.
10165] Hybridomas producin the ani-C70 anibodics have becn deposited with the
20 Ar se Culture Collection (ATCC) at 10801 University B

oulevard, Manattas, .
3 the anfibody 1C1

TCC; the el line designated SG-21.5D12.C3 producing the antibody D12
having the ATCC accession nuraber PTA-8734 has been deposited on October 24, 2007

25 atthe ATCC,

B. Western Blotting with SG-21 Antibodies 1C1 and 5D12 Compared with 2B3
Antibody

[0166] To determine whether SG-21 antibodies 1C1 and 5D12 antibodies detect CD70 in
30  cell and tissue lysates, Western blots experiments were conducted. Another CD70

binding antibody, 2B3, was also used for comparison. Membrane preparations were
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Exanmpl e 8: hl1lF6-Drug Conjugates Show Efficacy in a CD70 Transfected
Pancreatic Carcinonma Cell Line [0181] To confirmthe efficacy of known

anti-CD70 anti body drug conjugates agai nst representative cell |ines, the
pancreatic cell |ines HPAFII, PANC-1 and M aPaCa-2 vvere 10 transfect ed with
a nodified cynoml gus CD70 encodl ng nucl ei c acid. do not
expr ess dePEBHED fiEm BpeP el 2B TeYIdt eq(ﬁxprﬁ$81l1@6cyﬁp %%elﬁa?ﬁ Ve ED70

protein eX&ﬁ 388%e d@ﬁv@:*&@ olt FidRéRed ﬁ@m{afedhla eJ(t'ra{I:%S cem@reqme%%w&oﬁsfc CD70

by the trans ected ce nes was confirnmed ACS anal ysis (data not
shown) . Theuffetsoliioy and cdnltrifagedatNIKI04) g fOSG&I-rI?iﬁl)tews‘i Cde rapvsricbie

transfecte ancre c cell |ine n ous or

ot her cel Iﬁjﬁ“%o %g e ES Icgnt*i%é@%% aﬁ (Z(H)](Zq ﬁ%sﬁ)lrjﬁ ﬂetg o(’pgillzt

2006- 115390&emb£aﬁe¢raaﬁmerrﬂemnmrmmﬁ@ﬁs aletien %F@dl@ﬁ@[\leldg@t)@% N#0 @t es the
aver age drug | oadi ng per antibody.) Referri n%dt o Figures 9A-C, the cells

wer e i ncub®d e dris plusHE 0 ew¥lj Nafdead AmMHEDT Ad }a‘laﬁwl%ﬁfﬁﬁféﬁtthfh‘b’%ﬁl@leflér 96

L anst ect i AR (MBI BEPICI o Rl IR GAMIORHE Mhehitas,, g

Promega CefnkasutelrdB560 nitedstig 4 BOALKit BPigtecp SCOR) BQH &@;radeﬁeiaadd&mmntqf of the

conjugate gn transfected PANC-1 and M aPACa- Za&gansf%é%ed c ines is
shown, For CPrewdstiagiageed CBITP-BHIABIETS 313 MERTEEPR AR m@m RS asurin,
descrifpg E:Yﬁ %Hx?!lé’s wdid€lehANea Ly 664d wk §¥mﬁﬁte? hiYl '@H@e&?fi fcb 'férq RArfiesThe

conjugate howe totoxic activity on all these cell lines in vitro. 25

Exanpl e 9: T]hﬂd%ﬁ}pﬂ)smger@eepal@ai essn@EBﬁ/-IE‘i(ﬁEaa@;henmraasﬁs(ecﬁb@reaxﬁltrowlaﬁé}seof

Pancreatic Cancer .JO u/ n 7 ani mal s/ grou

ol ot o0 REARABR A G ckints Eaw ittt TR P S R e PR BB

descri bed TR H¥ABRNEs &):re\ﬂdl@cktea%mssIvﬂﬂpl%sttﬁhﬁlcm%mbnlfattlﬂmabmhlmo/ Dosi ng
with either SG\N-75 or nonbinding control ADC (3 ng/kg) started when tunors

reached 10"0Wﬂ¢ﬁ3(p()b’4@rbﬁte)l Epoh, pritogry anijlendyriess thm@dﬁém the selytiem af %mﬁnls wer e
ggt ga rgd \M;at ogg m)lrnfﬁ alltg r4A1 %ﬁ}eﬁ nge r@@tur R%fP%Sr‘fvn?OtOg‘VF’f&%n Th the

LTS re contlnued

for each gmempransd whre(m@h@d a4 ﬁec@ﬁddﬂjﬂhﬁub&ﬁy%nﬁﬁh@&ﬁhjﬁm vBhiclikepb@nzddei er
curve shows tinme for tunor to reach 800 mmB for individual animls |n each

group. Tr ethe pEmarmRitipodaNay sddgslsnd fpabpied o7 49 MHuLes,AbHSEH mperiel T
101831 The,p BEERAR! w Ig%ﬁ&hwghd ced mg%g e rhily R G00%8N b e RPRdd C

enbodi nent'S descri b erern. Various nodifications o e Invention in
addi tion toD7Hose described herein will becone apparent to those skilled in
the art fromthe foregoing description and acconpanying figures. Such

modi figati @&7 aﬁ@fegp%%qt?gn& 9, thakdspMé ibvidiehe sTRoOPenodidia ci0anpended

cl ai ns. Un ess oth se apparent fromthe context any step, elenent,
enbodi nentantibediesidetcded €876 thef 786H an@ﬂ@rﬂ%ﬁﬂ&%hmfmmw bwt mo frbiheat | on

with any othe t filin t|f|c ons.. .accession
nunber s an%?g?{\‘ée nﬁrgpiéeﬁn sllsy NOE?%?% t ‘? g 65 frsé%c)}h (5
i ncor por ata-O¥indl 0O 8K - €L thdhsicb@hfs. SOL2T Qﬁ%oﬁ? nB3ldid ﬁwme@wg i hge-eame
extent as if so individually denoted. 15

and 293:cynoCD70 samples but detected CD70ECD and flag-CD70-ECD. The result

25  indicated that 1C1 and 5D12 antibodies detected CD70 in the samples.

C. CD70 Expression in Tumor and Non-tumor Cell Lines Using SG21.1C1
Antibody

[0168] Tissue microarrays were obtained from commercial sources or custom prepared

that contained samples of the following cancers: Breast Carcinoma, Ovarian Carcinoma,
30 Mesothelioma, Osteosarcoma, Prostate Carcinoma, Hepatocellular Carcinoma,

Glioblastoma, Anaplastic Astrocytonma, Uterine Cancer, Embryonic Cancer,

Epidermoid Carcinoma, Multiple Myeloma, Hodgkin Lymphoma, Non-T, Non-B All
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5 <110>Seattl e Cenetics, Maureen Ryan Leia Smth SEQ ID NO :1 SEQUENCE

LI STI NG I nc. Met Ala Trp Val Trp Thr Leu Leu Phe Leu Met Ala Ala Ala G n
Ser 10 15 1015 Ala Ay Ala Gn lle Gn Leu Val Gn Ser Ay Pro du Vval
Lys Lys

Histiocytic Lymphoma, Non-Hodgkin Lymphoma (NHL) Burkitt Lymphoma, NHL
follicular Lymphoma, Acute Myeloid Leukemia (AML), Anaplastic Large Cell
Lymphoma (ALCL), Erythroleukemia, Colon Carinoma, Non-small Cell Lung Cancer
(NSCLC), Small Cell Lung Cancer (SCLC), Renal Cell Carninoma {RCC), RCC clear
5 cell type, RCC Papillary type, Melanoma, Pancreatic Carcinoma and Bladder
Carcinoma. The following cells or cell lines were also used: Epstein-Barr virus-
transformed B lymphoblastoid cell line (EBV-LCL), normal human mammary epithelial
cells (HMEC), normal human vascular endothelial cells (HUVEC), normal blood
mononuclear (PBMC), normal human aortic endothelial cells (HAEC), normal human
10 renal endothelial cells (HREC), normal human Lung Microvascular Endothelial Cells
(HMVEC-L), normal human endo-neonatal dermal microvascular endothelial cells

(HMVEC-neo) and normal human pulmonary artery endothelial cells (HP AEC).

[0169] The tissue microarrays were immuno-stained with SG21.1C1 antibodies using the
protocol described above. Staining was observed in the following cell lines: Ovarian

15 Carcinoma cell line SK-OV-3; Glioblastoma cell line GMS-10; Multiple Myeloma cell
lines LB, LP-1, AMO-1, [-310 (MM.1R), C2E3 (MM.18), MOLP-8, JJN-3 and L363;
Hodgkin lymphoma cell lines KMH2, HS445, RPMI-1666, L248 and HD-M-YZ; EBV-
LCL WIL2-S, Farage and IM-9; NHL, follicular cell line WSU-NHL; RCC clear cell
type cell lines Caki-1, Caki-2, 786-O and 769-P; RCC papillary type cell lines CAL54,

20 A498; RCC SK-RC-6 and SK-RC-7; Melanoma cell lines A375M and A375SM,
Pancreatic Carcinoma cell line PANC-1 and Bladder Carcinoma T24. The staining of
some cell lines not identified was faint or mixed. Some cell lines have cytoplasmic
staining. For the staining of pancreatic and ovarian cell lines, see Figures 2 and 3,

respectively.
25 D. Comparative Staining of 1C1 and 5D12 Antibodies

[0170] 1C1 and 5D12 antibodies were compared by staining 293F, 293F-cynoCFO0 cell
lines, RCC Caki-1, normal tonsil, skeletal muscle, bladder, lymphoid tissues (Iymph
node, thymus, spleen) from normal Cynomolgus monkeys, normal human thymus,
kidney and skeletal muscle tissues and pancreatic tumor tissues. The immuno-staining

30  protoco! was as described above.

[0171] The results showed that 1C1 and 5D12 similarly stained 293F and 293-cyno
CD70 cell lines (data not shown); RCC Caki-1 and cynomolgus tonsil tissues (data not
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shown); lymphoid tissues (lymph node, thymus, spleen) from normal Cynomologous
monkeys (data not shown) and pancreatic tumor tissues (see Figure 4). Some differential
staining of 1C1 and 5D12 was observed in normal human and monkey skeletal muscle
tissues and normal monkey bladder tissues in which 5D12 stained the tissues but 1C1 did
5 not. Differential staining was also observed in normal human thymus and kidney tissues

in which 5D12 stained cytoplasmically.

Example S: CD70 Expression in Normal Colon and Colorectal Cancer Tissues and

Normal Pancreas and Pancreatic Cancer Tissues with 1C1 Antibody

[0172] Before assessing the whole panel of tumor tissues from different cancer types,
10 CD70 expression was first assayed in colon and pancreatic cancers. The immuno-
staining protocol was as described in Example 4. The chromagen used for these studies

was Fast Red,

[0173] The results showed that in normal colon tissues, only rare lymphocytes were
stained positive for CD70. Other cells were negative for CD70. In one sample of colon
15  cancer tissue, the tumor cells were stained positive. In a second sample of colon tissue,
the tumor cells were negative but the stroma was positive. Likewise, in normal
pancreatic tissues, the staining was negative for CD70. In one sample of pancreatic
cancer tissues, tumor cells were positive and in a second sample, tumor cells were

negative but the stroma was positive. (See Figure 5).
20 Example 6: CD70 Expression in Tumor Tissues with SG21.1C1 Antibody

[0174] Tumor tissues were obtained from the following tumor types: Hodgkin
lymphoma, kidney, lymphoma, muitiple myeloma, pancreas, larnyx/pharynx, ovary,
colon and breast. The normal and tumor tissues were prepared according to the tissue
array protocol described in Example 3 and the immuno-staining protocol was as

25  described in Example 4A. 1C1 antibody was used as the primary antibody. The
immunohistochemical (IHC) expression was later evaluated based on staining intensity
and percentage of tumor involved. Staining intensity was ranked from 1 to 4, with 1
indicating minimal staining; 2, mild staining; 3, moderate staining and 4, strong staining.
Percentage of tumor involved was also ranked from 1 to 4, with 1 indicating 0-5%; 2, 5-

30 25%; 3, 25-75% and 4, 75%-100%. The measurements were qualitative. For Hodgkin
lymphoma, IHC expression of CD70-positive cells was assayed based on Reed-Sternberg

cell evaluation. Reed-Sternberg cells are large cells of unknown origin, usually
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multinucleate, whose presence is the common histological characteristic of Hodgkin

lymphoma.

[0175] Hodgkin lymphoma tumor tissues had the highest percentage (97% or 33/34) of
CF70-positive tumor cells over cells in the total tumors. Kidney tumor had the second
highest percentage (70% or 14/20) of CF70-positive tumor cells over cells in the total
tumors. Lymphoma had the third highest percentage (61% or 72/119) of CD70-positive
tumor cells over cells in the total tumors. Multiple Myeloma had the fourth highest
percentage (42% or 13/31) of CF70-positive tumor cells over cells in the total tumors.
Pancreas cancer had the fifth highest percentage (25% or 35/140) of CF70-positive

tumor cells over cells in the total tumors.

[0176] Figure 6 illustrates a graph of staining intensity and % of tumor staining for 35 of
140 pancreatic samples giving a positive signal for CD70. The figure shows a complex
relationship between the staining intensity and percentage of tumor staining. That is,
some tumors have a high percentage of cells staining but at low intensity, others have a
low percentage of cells staining but at high intensity, and others show intermediate
staining intensity and percentage cells staining. Larnyx/pharnyx cancer had the sixth
highest percentage (22% or 18/82) of CF70 positive-tumor cells over cells in the total
tumors, Ovarian Cancer had the seventh highest percentage (15% or 37/241) of CF70-

positive tumor cells over cells in the total tumors.

[0177] Figure 7 illustrates staining intensity and percent of tumor staining for 37 of 241
CD70 staining ovarian cancers. There was some association between staining intensity
and percentage of cells staining. Colorectal Cancer had the seventh highest percentage
(9% or 17/194) of CF70-positive tumor cells over cells in the total tumors. Breast

Cancer had the lowest percentage (2% or 5/204) of CF70-positive tumor cells over cells

in the total tumors.

[0178] To summarize, based on CD70-positive tumors/total tumors, stain intensity
(cellular target expression), percentage of CD70-positive tumor involvement (tumor
target expression), general indication ranking of the tumor types is as follows: Hodgkin >
Kidney > Lymphoma > Multiple Myeloma > Pancreatic > Larnyx/pharnyx > Ovarian >

Colorectal > Breast. The results of all the tumor tissues are shown on Table 1.

Table 1. CD70 Expression in Various Cancers
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Tumor Type CD70+/ % of CD70+
Total
Hodgkin 33/34 97
Kidney 204/283 72
Lymphoma 72/119 61
Multiple 13/31 42
Myeloma
Pancreas 35/140 25
Larnyx/ 18/82 22
Pharynx
Ovary 37/241 15
Skin 4/30 13
Lung (all) 40/475 8
Lung 17/172 10
adenocarcinoma
Colon 17/194 9
Breast 5/204 2

Example 7: h1F6-Drug Conjugates Show Efficacy in an Ovarian Carcinoma Cell

Line

[0179] To confirm the efficacy of known anti-CD70 antibody drug conjugates against
5  representative cell lines for these new cancers, SKOV-3 cells were prepared and tested as

generally described previously for other cell lines. (See International Patent Publication
WO 2006-113909.) The cells were incubated with the following anti-CD70 antibody
drug conjugates: h1F6-ve-MMAF(4), h1F6ve-MMAE(4), 1Fome-MMAF(4), or
h1F6mc-MMAF(8)or free MMAF. (See the specification and U.S. Patent Application

10 Publication Nos. 2005-0238649 and 2006-0233794 for a description of the drug linkers.
The number in parentheses after each conjugate indicates the average drug loading per
antibody.) The SKOV-3 cells were incubated with the conjugates at the indicated
concentrations for 96 hours. For these studies, viability was determined using Promega

CelltiterGlo.

15  Table2

h1FF6ve- Ihl Fove-
MMAF(4)MMAE(4)

h1F6me- f11F6mc— IMMAF
MMAF(4)]MMAF(8)

Sng/ml  [60 ng/ml 29 ng/m] {12 ng/ml |18 nM
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Gn Ay Thr Ser Vval Thr Val Ser Ser 130 135 45 SEQ I D NO 2 Met Qu
Thr Asp Thr Leu Leu Leu Trp Val Leu Leo Leu Trp Val Pro 15

10

15

20

25

30

[0180] Referring to Figure 8, all four anti-CD70 ADCs were active against this ovarian
cancer cell line. Referring to Table 2, the IC50’s are shown. These IC50s are consistent
with those reported for other CD70-expressing cancer cell lines. These results confirm
that anti-CD70 ADCs bound to CD70 on this cancer cell line is internalized and releases

the auristatin payload.

Example 8: h1F6-Drug Conjugates Show Efficacy in a CD70 Transfected

Pancreatic Carcinoma Cell Line

[10181] To confirm the efficacy of known anti-CD70 antibody drug conjugates against
representative cell lines, the pancreatic cell lines HPAFIIL, PANC-1 and MiaPaCa-2 were
transfected with a modified cynomolgus CD70 encoding nucleic acid. MiaPaCa-2 cells
do not express detectable levels of CD70 protein. h1F6 binds to native CD70 protein
expressed by these transfected cell lines. The expression of CD70 by the transfected cell
lines was confirmed by FACS analysis (data not shown). The activity of h1F6 me-
MMAF(4) {SGN-75) was tested on the transfected pancreatic cell lines generally
described previously for other cell lines. (See Example 7 an International Patent
Publication WO 2006-113909.) (The number in parentheses after the conjugate indicates
the average drug loading per antibody.) Referring to Figures 9A-C, the cells were
incubated with the conjugate at the indicated concentrations for 96 hours. Referring to
Figure 9A, the activity of the conjugate on the transfected HPAFII cells is shown. Cell
viability was determined using Promega CelltiterGlo. Referring to Figures 9B and 9C,
the activity of the conjugate on transfected PANC-1 and MiaP ACa-2 transfected cell
lines is shown. For these studies, cell viability was determined using rezasurin, as
described previously. The PANC-1 Activity of Promega CelltiterGlo. The conjugate

showed cytotoxic activity on all these cell lines in vitro.

Example 9: h1F6-Drug Conjugates Show Efficacy in a Xenograft Model of

Pancreatic Cancer

{0182] Nude (nu/nu) female mice (7 animals/group) were implanted with CD70-
transfected MiaPaCa tumor chunks (prepared as described in Example 8) via trocar into
the right lateral flank. Dosing with either SGN-75 or nonbinding control ADC (3 mg/kg)
started when tumors reached 100 mm?® (q4d x 4 ip). Tumor volumes were monitored and

animals were euthanized when tumor volume reached 1000 mm®. Referring to Figure
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1015 50

Gy Ser Thr Ay Asp Ile Val Leu Thr Gn Ser Pro Ala Ser Leu Al a

20 2530 55 Val Ser Leo Ay Gn Arg Ala Thr Ile Ser Cys Arg Ala Ser Lys Ser

35 4045

10

15

Val Ser Thr Ser Ay Tyr

10, the data were plotted in 2 ways: A. Median tumor volume plots were continued for
each group until one or more animais were euthanized. B. Kaplan-Meier curve shows
time for tumor to reach 800 mm? for individual animals in each group. Treatment with

SGN-75 was effective in this xenograft model.

[0183] The present invention is not 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. Unless otherwise apparent from the context any step, element,
embodiment, feature or aspect of the invention can be used in combination with any
other. All patent filings, and scientific publications, accession numbers and the like
referred to in this application are hereby incorporated by reference in their entirety for all

purposes to the same extent as if so individually denoted.

51



Ser Phe Met His Trp Tyr Gn G n Lys Pro 60 50 5560
Leu Leu Ile Tyr
Phe Ser Gy Ser Ay
Val Gu Au Gu Asp
Val Pro Trp Thr
SEQ ID NO3 Met Qu

<110>

151015

10

15

20

25

30

35

40

45

50

55

60

SEQ

Met

Ala

Pro

Thr

Lys

65

Asp

Thr

Tyr

Gln

SEQ

Met

Gly

Val

Val

iD

Leu

Phe

Seattle Genetics,

Ala Ser Asn Leu G u Ser

Maureen Ryan
Leia Smith

NO :1

Ala Trp Val

Gly

Gly

Asn

50

Trp

Ala

ARla

Phe

Gly

130

D

Glu

Ser

Ser

Ser
50

Ala

Glu

35

Tyr

Met

Phe

Tyr

Cys

115

Thr

NO: 2

Thr

Thr

Leu

35

Thr

Gln

20

Thr

Gly

Gly

Lys

Leu

100

Ala

Ser

Asp

Gly

Gly

Ser

Trp

Ile

Val

Met

Trp

Gly

85

Gln

Arg

Val

Thr

Asp

Gln

Gly

Thr

Gin

Lys

Asn

Ile

70

Arqg

Iie

Asp

Thr

Leu

Tle

Arg

Tyr

In

Leu

Leu

Ile

Trp

55

Asn

Phe

Asn

Tyxr

Val
135

Leu

Val

Ala

Ser
55

OBeBlE T

Cc.

Leu

Val

Ser

40

Val

Thr

Ala

Asn

Gly

120

Ser

Leu

Leu

Thr

40

Phe

Phe

Gln

25

Cys

Lys

Tyr

Phe

Leu

105

Asp

Serxr

Trp

Thr

25

Ile

Met

Leu

10

Ser

Lys

Gln

Thr

Ser

90

Lys

Tyr

Val

10

Gln

Ser

His

52

Met

Gly

Ala

Ala

Leu

Asn

Gly

Leu

Ser

Cys

Tre

Ala

Pro

Ser

Pro

60

Glu

Glu

Glu

Met

Leu

Pro

Arg

Tyr
60

Ala

Glu

Gly

45

Gly

Pro

Thr

Asp

Asp
125

Leu

Ala

Ala

45

Gln

Gy Gn Pro Pro Lys
65707580 5 Ay Val
Ser Ay Thr Asp Phe Thr 859095 10 Leu Asn Ile H's Pro
Ala Ala Thr Tyr Tyr Cys 100105110 Gn His Ser Arg GQu
Gy Gy GI)éE
Trp Thr Trp

Ala

Val

30

Tyr

Lys

Thr

Ser

Thr

110

Tyr

Trp

Ser

30

Ser

Gln

Ser Val

Gln

15

Lys

Thr

Gly

Tyr

Ala

Trp

Val

15

Leu

Lys

Lys

Ser

Lys

FPhe

Leu

Ala

80

Ser

Thr

Gly

Prec

Ala

Ser

Pro

Pro Ala Arg

ey. 15115120125 G u Ile Lys Arg 130
éu Phe Leu Leu

Thr Al a Asp



Val Gn Ser Gn Val Gn Leu Gn Gn Ser Ay Thr Au Leu Met Thr 202530 30
Pro Ay Ala Ser Val Thr Met Ser Cys Lys Thr Ser Ay Tyr Thr Phe 354045
35Ser Thr Tyr Trp Ile Gn Trp Val Lys Gn Arg Pro Ay Hs Ay Leu 505560
Gu Trplle dy Qu lle Len Ay Pro Ser Ay Tyr Thr Asp Tyr Asn 4065707580
G n Lys Phe Lys Ala Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn 859095 45
Thr Ala Tyg t,G.n Len. Ser. r..Len Ala Ser, G Ser, Ala Mal 100105110
50 Tyr Tyr6l $Al éOArg ﬁ‘?sp %@ggeﬁr S et 'IL%J %agﬁféﬁ\gﬂspe%yr’ 1336 Ay
115120125 55@y Ay Thr Ser Val Thr Val Ser Ser 130135 SEQ ID NO 4
5
Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
85 90 95

10 Leu Asn Ile His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys
160 105 110

Gln His Ser Arg Glu Val Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu
15 115 120 125

Glu Ile Lys Arg

130
20
SEQ ID NO:3
Met Glu Trp Thr Trp Val Phe Leu Phe Leu Leu Ser Val Thr Ala Asp
1 5 10 15
25
Val Gln Ser Gln Val Gln Leu Gln Gin Ser Gly Thr Glu Leu Met Thr
20 25 30
30

Pro Gly Ala Ser Val Thr Met Ser Cys Lys Thr Ser Gly Tyr Thr Phe
35 40 45

35 Ser Thr Tyr Trp Ile Glu Trp Val Lys Gln Arg Pro Gly His Gly Leu
50 55 60

Giu Trp Tle Gly Glu Ile Leu Gly Pro Ser Gly Tyr Thr Asp Tyr Asn
40 65 70 75 80

Glu Lys Phe Lys Ala Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn
85 9C 95
45

Thr Ala Tyr Met Gln Leu Ser Ser Leu Ala Ser Glu Asp Ser Ala Val
100 105 110

50

Tyr Tyr Cys Ala Arg Trp Asp Arg Leu Tyr Ala Met Asp Tyr Trp Gly
115 120 125

35 Gly Gly Thr Ser Val Thr Val Ser Ser
130 135
SEQ ID NO:4

60 Met Glu Thr Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro
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60 Met A u Thr Asp Thr Leu Leu Len Trp Val Len Leu Leu Trp Val Pro 151015
Gy Set Thr Gy Asp Ile Val Leu Thr Gn Ser Pro Ala Ser Leu Thr 202530 Val
Set Leu Ay Gn Lys Thr Thr Ile Set Cys Arg Ala Ser Lys Set 354045 Val Set
Thr Set Ay Tyr Set Phe Met H's Trp Tyr G n Leu Lys Pro 505560 15@y G n
Set Pro Lys Leu Leu Ile Tyr Leu Ala Set Asp Leu Pro Set 65707580 dvy Val
Pro Ala Arg Phe Set Gy Set Ay Set Ay Thr Asp Phe Thr 20859095 Leu Lys
e Hs Progval G @nd nidshadla e Jradye. . Qs 100105110 25 Gln
Hs Set Arg G ullefro hr Phe Gy Gy Thr Lys Leu 115120125 30
GQu Ileé Thr Arg 130

Val Ser Leu Gly Gin Lys Thr Thr Ile Ser Cys Arg Ala Ser Lys Ser
35 40 45

10
Val Ser Thr Ser Gly Tyr Ser Phe Met His Trp Tyr Gln Leu Lys Pro
50 55 60

15  Gly Gln Ser Pro Lys Leu Leu Ile Tyr Leu Ala Ser Asp Leu Pro Ser
65 70 75 80

Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
20 85 90 95

Leu Lys Ile His Pro Val Glu Glu Glu Asp Ala Ala Thr Tyr Tyr Cys
100 105 110
25

Gln His Ser Arg Glu Ile Prce Tyr Thr Phe Gly Gly Gly Thr Lys Leu
115 120 125

30
Glu Ile Thr Arg
130
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VWHAT IS CLAI MED | S: 1. An antibody that specifically binds to denatured
CD70 on a fixed, ovarian SK-OV-3 or pancreatic PANC-1 cancer cell line
relative to binding to native CD70. 2. The antibody of claiml1l, which is a
chimeric or humani zed anti body. 3. The antibody of claim 1, which binds to
denatured CD70 on fonnalin-fixed paraffin enbedded cells or tissues with a
speci fic bPHAARS RAIMED {fie same or better than antibody SG 21.1Cl as

produced b i S e sion
o, PTa 8753 B e b B S e
with the Aﬁ@nm@dnaBAN@Edamﬁaahlnmmbve BTAadrSth natﬁeCDVé) ant| body of
claim1, which conpetes for specific binding to denatured CD70 with

ant i body Sg 2he it BRATICOMCRY: ¢ BEnBNDLE AGRmAenAghégd W Lh the ATCC

and assigned Accession : or wth anti body SG 5D12 as produced

by the hybgi

s a5 55 TRERAZRT D) gawiﬁ‘fvv@fé%mdﬂcfmi‘ tod R0 BE SRR S el
produced bymb&Rlel Bl IR SROSI %@&Mbﬁﬁaxﬂmaﬁm@ e o 5&i@NBsh ARBBEEI ON
No. PTA-8733 or antibody SG 21.5D12 as produced by the hybri doma deposited

with the AYEElaldl aaypdived brdedudrigampderitad gih4he AECCmé aspignesbdy of
claim 4, g\EPJsélﬁh &\%Oﬁ"trﬁeg?‘z‘% of Qf'?t'xt%b y%rd QPkﬁl?%Qp%'au&%‘ﬂa}flﬁe ﬂ%znlu? § 0%

sequence identity e heéavy C n variab egi on y SG 21.1C1
and a | i ghiepphiagdwithticatiT@C nad assipnod \Woogssih Ne®JIA-9T% sequence identity to
the light chain variable region of antibody SG 21.1Cl. 7. The anti body of

claim4, cemppi %tﬂﬁd?oh@l@i‘ﬁb{ { CHRICR c¥RpbiRdle s§@&ﬁ&&nﬁsﬁg w@e@a&urk@g@
sequence identity to"the healvy chain variabl e region-of anti bo SG 21 5D12

and a | i ghantibody SGo'bErl@bhsepnoégwedﬂ)yhh&/hytglcbmalc@aemteéﬁ)%hsthqﬁé“r(aéamﬂent| ty to
the light chain. variable region . of an S T tlbody of
cl'aim o OB ARGERERIY B AT ey M) SO PBSY S e e iAare R §Y 4R er i mi ng
regions ( oA epSsifed it the A TER thEAURRERScREioh B, PR, t he heavy
chain variabl e regi on of the anti body SG21.1C1 and light chain variable

vari abl o v g Bpebibotigr QR R A5t SaORERT21. 96 SRR R BEphd el

conpri si ngd«f@@i«gﬁ wnlatm A/B(r:(:ahﬂ @ssﬁgﬁ@ﬂ%c@@m I‘hla\l’lmSﬂIBor&thOccli‘ﬂSGd sequences
of the CDRs of eavy chain variable region of the antibo SG- 21.5D12

and | i ght %héphzﬂﬁpﬁoﬂmeéhyéb?mmqu yidethg i 4 ard epsigdgdiences of the

CDRs of the Lighl \ohprR Ayl abl e region of the antibody SG 21.5D12. 10. A
di agnostic k|t conpr|5|ng the antibody of any one of clains 1-9 and

instructio s si.ng.t.he anti bod assisting.in dia sls rognosi s or
moni t ori ng®of ﬂ@ﬁggg)?la’cnﬁ é’&f"%‘?ﬁ‘\‘iéF in Vgigple fegy ﬁ)
breast, or 9@%'s@quen&éxdeﬁxt%& hﬁ’:qleQ\f/y &?aﬁr?@atrla'ﬁﬁz r%éﬂ%%%ﬁht’i’dbd?fSCQ@Y Qc'l Qm@ at I ssue

sanple of a patient, conprising taining a tissué sanple
pancr eas, bglarcyamlwangble r@lqmlxa,vnpgmric;ask%%lsgasnpe identgiitothieright ckmn pat i ent;

f|X|ngthet| pue sanpl & .a ng CD70 in the tissue sanple;

cont act i ngVEErH‘Z’ %ﬁeﬁkSBn?P%%‘l?ré}@ﬁgfi&@mth the anti body of any one of clains
1-9; and detecting binding of the antibody to the fixed tissue sanple
to det er ni heThheatihedy cO7lgin 4, resstmﬂlt‘raﬁytch@nyaml@reglon havings degish

expressi o n96},/ s%lfgc% @Bl}’lﬂ? tcf) the%ea\:i?f ST ésr%%Pe r%gfoﬂ%f %ﬁﬂbo%y%(li b'l‘%UlE%%’ at he

pati ent has sing C
light chain variable region having at least 90% sequence identity to the light chain

variable region of antibody SG-21.5D12,

8. The antibody of claim 4, comprising heavy chain variable region complementarity
determining regions (CDRs) having the amino acid sequences of the CDRs of the heavy
chain variable region of the antibody SG-21.1C1 and light chain variable region CDRs
having the amino acid sequences of the CDRs of the light chain variable region of the
antibody SG-21.1C1.
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12. The method of claim 11, further conprising diagnosing the patient with
a cancer based on the expression of CD70 in the sanple, relative to a
control tissue sanple. 13. The nethod of claim 11, further conprising
prognosi ng the presence of cancer in the patient based on the expression of
CD70, relative to a control tissue sanple. .14. The nethod of claim 11,
further co??pﬂ“ﬁgﬁ%b%‘épﬁ T ngpmapsingtedn ehaip yardl region GIpks batnahe,

wher ei n detget AR Lo GURIES S AP CHRSRIR: ﬁe%vg?%%{é%ﬁmm ioybgrfmé DRidoggat ment

protocol include treatment wth a CD/0 an y or antl lo y drug conj ugate.
15. The mefbkel.bP1Z bl Inght thainivenshleregivon GARphevingsthtiarmed aiid keduencealofn and
enbedded i ffin. .. 16, A nethod of djagnosing, i ng, determning
a treat mnﬂleg(?lé]?%ggtﬁeggﬁ%mq@ya r?gl%?@glan@troﬁg S;ggl&fgﬁ?ihavi ng cancer of
t he pancreas, ovary, lung, larynx, pharynx, breast, or skin, conprising
det er ni ni ng0.CD76 Esgnostsskibrromprisiall s in a sanmple fromthe patient's
pancreas, ovaries, lung, |arynx, pharynx, breast, or skin of the patient,
wher ei n t hehepmeibehos anly olebLclhiabl B9 el hseu@ies Soraningshaiseiboldn it Bisting

di agnosi s, . prognosi s, determning a treatnent protocol or nonitoring

treat ment Yt dipEOsIsaRTO8RRSIS ormmonitpag REEHSESOR tha piRieas OVl BEAatDro

expressi onyh S AehaLe pedipn the cells in a formalin fixed paraffin enbedded
sanpl e. 15. )Fﬂlg rréltg%od H? claim 16, wherein CD70 expression is determ ned

by hybridization to. a e to a nuclei i d encodi ng ,CD70. .19. The

mothod of dhai mkiBonedPEERRe o sppesTary eR T et G TNE B § Btisibe 1 ogi men

of a CD70 g@h{,ﬂp@g@/ or CD70 antibody drug conjugate to the patient if the
ep 1n

determning s di cates a detectable | evel of CD70. 20. The nethod of
claim19, V\hergiﬁ)tr} %‘nC%ms aeng&{ qug iésc%dmor\';ialst ar eda n21. aThex et htod of claim
19, wherein a 4] érﬁltﬂ)gay &1913“% E%rﬁ uﬁsa’te K5 é‘&h{ Fﬁ'%‘t%}?«%{l » 05355 Phe net hod
of cl ai m 1gkin\Woef Bepadd(0 expression is determ ned as a percentage the
cells in the sanple expressing detectable CD70. 23. The nmethod of claim

16, wherein CD7 i i ] ] ression |evel of
cells in the saﬁ% g%@gﬁhg%@% ﬁﬁ%&%@#ﬁgﬁ %@lﬂéﬁ%ﬁ#@gg%gﬁtg ive cancer,
conpri si ng adm nistering an effectjve reginen of a binding, agent to
CD70 to a pati efftMi#eEpRAY fgmﬁ‘égﬁueoﬁan}nﬁﬁwtsh#&@&g%vm,onﬁ@ﬁgl,alm%l}3%%}
pharynx, breast, or skin having detectabl e expression of CD70, wherein the
bi ndi ng agent i detegtingrhindinglyf thaatfitmdgyo therfixedttissue sempharividotedyirdrwigether

conj ugat e. P%ﬁ The me(%hotg of (il_ai m 24, wherein the binding agent is an
anti body hSV/RdS SHFESTHN PERRIEN. 26, The method of claim 24, wherein the
bi ndi ng agent is_an_ antibody drug conjugate. 27. The method of claim 24,
wherein the pat waﬁlmﬁr%ﬁa@péﬁwg@mé tigsye samp)e ingdicatea @i ltkeliberdathe/ or

gpemghg;ﬁ ée@irem ﬁ,ﬂﬂ aa@D?@Q{Breﬁﬂ}g c%ée?.(:t ed to CD70 without inducing rem ssion

12. The method of claim 11, further comprising diagnosing the patient with a cancer

based on the expression of CD70 in the sample, relative to a control tissue sample.

13. The method of claim 11, further comprising prognosing the presence of cancer in the

patient based on the expression of CD70, relative to a control tissue sample.

14. The method of claim 11, further comprising determining a treatment protocol for the
patient, wherein detectable expression of CD70 is an indication that the treatment

protocol include treatment with a CD70 antibody or antibody drug conjugate.

15. The method of claim 11, wherein the sample is fixed with formalin and embedded in

paraffin.

16. A method of diagnosing, prognosing, determining a treatment protocol or

monitoring treatment of a patient having cancer of the pancreas, ovary, lung, larynx,
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28. The nethod of claim 24, wherein the antibody is nonocl onal antibody 1F6
or 2F2 or a chineric or humani zed formthereof 29. The nethod of claim 24,
wherein the antibody is a chinmeric, humani zed, or human anti body. 30. The
met hod of claim 26, wherein the anti body drug conjugate conprises a
cytotoxic agent selected fromthe group consisting of an anti-tubulin
agent, a THh SFeaghs w}@l,m’mnﬁggg@éﬁmp%@@ PROACSHORAR CEjksoiB\iesaBIPky | at i ng
agent.  3lgothge ??ﬁéﬁ?g Her&ls2bvHied 1 ﬁ{rﬁx" Bé}gn;@%fréa*éf)g}’sl&ﬁ B@th%gJT%hH&?t €
conprises a cytotoxic ggent sel'ected f romt he réup cénsisting an

auri st at i nwhamirethe giegeree od dbteatible @ixiOnsxpeestow arsng o1 the deghesia peognasis,

pur omyci n, dal astatin, mayt ansi noid, and a vinga al.kaloid. 32. The
met hod of | ARETHIEE A HAHEbaN RIS! SREPBUIPEIFRnES of (520 ompr | ses an
antitubulin agent. 33. The nethod of claim32, wherein the anti-tubulin
agent is ah7-a%h¢ wethoil of clainy | oshestir 4B 00kx peespiod dpdejarimdneghanrihe gellsixane, a
baccatin degrivati:v a ypt.ophysin, ,a maytansinoid, or a conbretastatin.
34. The ne %Hgéﬁ%ngq %ﬁr%ﬁ@fmb\ﬁﬁg&}iaﬁmﬁe antitubulin agent is AFP, MVAP,
MVRE, AEB, AEVB, auristatin E, vincristine, vinblastine, vindesine,

vi nor el bi n&S Ve mgthod ghplaign hecyhereip 44770 axprgssion srdateradred hydotoridizgten |
epot hi | One?Er(fb@?&?ﬁﬂé&%%cid%ﬂb(@ﬁgbﬁ%’ colcimd, estranustine, cenmadotin,

di scoder no e, nmaytansine, or el eutherobin. 35. The nmethod of claim

26, wherein the antibo js. conjugated to the, cytotoxic.or. cytostatjc agent
Uh ikl Todoted 3 ain 16 BkhE Ramiprise SdRURUPPY HeHRE e goe P by abl o
under i nt r apghlaHigddyR T 10 SiSody Sy cIBeAB I BE pafiedt iBthEUSErm iRy &4 t he
cleavabl e |inker conprises a peptide cl'eavable by an intracellular

prot ease. i@&atcFhalcivetahlsdesl ot CBI7th 37, wherein the peptide is a dipeptide.
39. The nethod of claim38, wherein the dipeptide is a val-cit linker or a

phe-1ys | i pkeThe methdd of Hleinied hotbrath adt@IMnBodyiaidaiifisteha. cl eavabl e 1i nker
is hydrolyzable at a pH of less than 5.5. 41. The nethod of claim 40,

ol ai m 36, ahior ACPRaCE ainh 1l ind DAL BABAR UhiB Bhiment(fs o R ELYDC

nmet hod of claim 24, wherejn_ the patient has pancreati¢ cancer, and the
pancr eat i c24aheemetigd aﬁcia’a% AOCHIESIA SR O cxpressiph & GRIGTABRPAGTS agteasentapy the

wher ei n th@ell@%h%%m@l%%xﬁf’é@éih?ﬂet@& gop7nd the ovarian cancer is of
45. The ne [

epithelial cells. hod of claim 24, wherein the patient is

human. 46 conbi nat ..qn, di ost.i d pharmaceutical kit conprising the

ant T body oF-aFgF Betes af fain 1 i SO R GH G SR F AHEVEO8 t hat

fﬁecifiCa|&Mﬂ@gﬁﬁﬁmkpoﬁaﬂﬁxﬁﬂ@%&hb%{ar domai n of native of CD70 for use in
erapy.

24, A method of treating a CD70 positive cancer, comprising

administering an effective regimen of a binding agent to CD70 to a patient having
cancer of the pancreas, ovary, lung, larynx, pharynx, breast, or skin having detectable
expression of CD70, wherein the binding agent is an antibody, antibody derivative or

antibody drug conjugate.

25, The method of claim 24, wherein the binding agent is an antibody having effector

function.
26. The method of claim 24, wherein the binding agent is an antibody drug conjugate.

27. The method of claim 24, wherein the patient has undergone treatment by surgery,
radiation and/or chemotherapy with an agent not directed to CID70 without inducing

remission of the cancer.
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47. A nethod of detecting expression of CD70 in a tissue sanple of a
patient, conprising obtaining a tissue sanple of kidney, brain, or blood;
fixing the tissue sanple and denaturing CD70 protein in the tissue sanple;
contacting the fixed tissue sanple with the anti body of any one of clains
1-9; and detecting binding of the antibody to the fixed tissue sanple
to determ & whEthaethobpdelpisn 4 grhesein the antibedy is apgsoglonal antibodyh Br e

expr essi onzlg)jor(?: 70 .00, Bhﬁnﬁa{rﬁ(&q f&ljélzﬁiléﬁfo%.anpl e indicates a |ikelihood the

patient has a ¢b7 expressing can

—

29.  The method of claim 24, wherein the antibody is a chimeric, humanized, or

human antibody.

30.  The method of claim 26, wherein the antibody drug conjugate comprises a
cytotoxic agent selected from the group consisting of an anti-tubulin agent, a DNA minor

groove binding agent, and a DNA minor groove alkylating agent.

31.  The method of claim 26, wherein the antibody drug conjugate comprises a
cytotoxic agent selected from the group consisting of an auristatin, an enediyne, a
lexitropsin, a duocarmycin, a taxane, a puromycin, a dolastatin, a maytansinoid, and a

vinca alkaloid.

32.  The method of claim 30, wherein the antibody drug conjugate comprises an anti-

tubulin agent.

33, The method of claim 32, wherein the anti-tubulin agent is an auristatin, a vinca
alkaloid, a podophyllotoxin, a taxane, a baccatin derivative, a cryptophysin, a

maytansinoid, or a combretastatin.

34, The method of claim 33, wherein the antitubulin agent is AFP, MMAP, MMAE,
AEB, AEVB, auristatin B, vincristine, vinblastine, vindesine, vinorelbine, VP-16,
camptothecin, paclitaxel, docetaxel, epothilone A, epothilone B, nocodazole, colchicines,

colcimid, estramustine, cemadotin, discodermolide, maytansine, DM-1, or eleutherobin.

35.  The method of claim 26, wherein the antibody is conjugated to the cytotoxic or

cytostatic agent via a linker.

36. The method of claim 35, wherein the linker is cleavable under intracellular

conditions.

37.  The method of claim 36, wherein the cleavable linker comprises a peptide

cleavable by an intracellular protease.
38.  The method of claim 37, wherein the peptide is a dipeptide.

39.  The method of claim 38, wherein the dipeptide is a val-cit linker or a phe-lys
linker.
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40.  The method of claim 36, wherein the cleavable linker is hydrolyzable at a pH of
less than 5.5,

41.  The method of claim 40, wherein the hydrolyzable linker is a hydrazone linker.
42, The method of claim 36, wherein the cleavable linker is a disulfide linker.

43.  The method of claim 24, wherein the patient has pancreatic cancer, and the

pancreatic cancer is an adenocarcinoma.

44, The method of claim 24, wherein the patient has ovarian cancer, and the ovarian

cancer is of epithelial cells.
45.  The method of claim 24, wherein the patient is human.

46. A combination diagnostic and pharmaceutical kit comprising the antibody of any
of claims 1-9 for use in diagnosis and an antibody that specifically binds to an

extracellular domain of native of CD70 for use in therapy.

47. A method of detecting expression of CD70 in a tissue sample of a patient,

comprising
obtaining a tissue sample of kidney, brain, or blood,
fixing the tissue sample and denaturing CD70 protein in the tissue sample;
contacting the fixed tissue sample with the antibody of any one of claims 1-9; and

detecting binding of the antibody to the fixed tissue sample to determine whether

CD70 is expressed in the sample;

wherein expression of CD70 on the fixed tissue sample indicates a likelihood the

patient has a CD70 expressing cancer.
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