COVPCSI TI ONS AND METHODS FOR TREATI NG A NEOPLASM FI ELD OF THE | NVENTI ON
The present invention relates to conpositions and nethods for treating a
neopl astic growh, including a rel apsed or refractory neoplastic growh
usi ng VEGF ant agoni sts as single agents or in conbination wth other

t her api es. 15BACKGROUND OF THE | NVENTI ON Neopl asns are abnormal cel
grow hs, which may be cancerous or benign. Plasma cells (also refened to
as plasma B cells or plasnocytes) develop frommature B | ynphocytes (B
cells), and are nornmally involved in secreting antibodies in order to
fight foreign elenents 20in the body (e.g., bacteria or virus infections).
The presence of RICASFESITEINS AEOVMETHODSHOR BREA TINChA NIEKWIASM ve heal t hy
red bleod cells, white blood cells, and platelets. This condition may
cause anem a or easy bleeding, or nake it easier to get an infection. The
abnormal plasma cells often formtunors in bones or soft tissues of the
body. The plasma cell neoplasns may al so produce a | arge anount of a
singl e anti body, called M profFElD GBTHREINVENTI@Hal protein, nyel oma
proteiin or paraprotein), that is not needed by the body, does not help
fight infecti orrhaplfdse@ainvemauﬁ Elﬂﬁﬂﬁgﬁnﬁo@itibﬂmem&hﬁhhegﬁsfnr traatispaecopRgEs,

mal i gnant cells b|||t chai ns and
|i ght Ch8.l£%£i§ ‘flﬁfg{’g T(lﬁ B%le ngdlgol%i ?Sté]ﬁtg{g%rl%‘il ﬂ%%é%%ﬂa gﬁ‘?‘g Bence
Jones pr Ots@jgﬁb)agblﬁamenbdimbmﬁiohwihaﬂ:lteatﬁhﬁdl% nto the bI ood and are excreted
in the urine. Exanples of plasma celdl neoplasns include multiple 30nmyel ona
(MM, solitary plasmacytonma of the bone (SPB), plasma cell |eukem as, and
extramedul | ary pl asmacyt onBSCRERPIUND OF THYINVIEN1dONyel oma (MM is a

mal i gnancy characterized by the expansion of plasma B cells that produce

monoc| O.”a' i ‘mﬂ@%\s?n%%he abn(gn%agﬁll % 5, sz%%h n*ag lBe c&ingg‘ ertgtﬁllw%%a or

| anda | i ght e overa Urvivar atre M vari es
greatly freis (als{) efer3anomt heatad qmls\yr plesaosytes) H@elmaﬁm»m matgg ¥ lysbbrstiet y five

years. An B rh/a?ﬁﬁ G re%%il-rﬁafflpr 1&0‘% d;pQn é%nl%tnl%a%h%h?es GRLE! t@hght%ﬂéﬁﬁ Efeﬁﬁel‘ﬁ% th

t ot al nass o hav ortant prognostic significance.
Ot her 2pr ogn tﬂRthOdy fea.:,tbmtsm qroriruﬁlefﬁag@w tThe ppsierserel mdasina celhproplapias ¢aadex,

serum bet ai~23u 8%5%'21&[31 rQa f)l[%gt? Eél%gmﬁ{é %IO%H E'?lls t :DM :ﬂh@;‘l&'@ Thfs @Qrﬁﬁhonan d

soluble in erleu Ications, such as infection
and renalrnqsmﬁﬁmmmamoyﬁwﬁbbmhM§Ommgmlwamwﬁng@aagégmﬁﬂ'ﬁ@&@wﬂﬂ@r myel ona

e o LRIy b 0 B U bR S o
5SUMMVARY @EoﬂIHElslmWEMIp@\iuce a large amount of a single antibody, called M protein (or
25 monoclopal protein, myeloma protein or paraprotein), that is not needed by the body, does
not help fight infection and can cause damage to the kidneys. In some cases, malignant
plasma cells lose the ability to make and match heavy chains and light chains so that kappa
and lambda light chains (also called Bence Jones protein) leave the cell unattached into the
blood and are excreted in the urine. Examples of plasma cell neoplasms include multiple
30 myeloma (MM), solitary plasmacytoma of the bone (SPB), plasma celi leukemias, and
extramedullary plasmacytomas (EMP).

‘ Multiple myeloma (MM) is a malignancy characterized by the expansion of plasma B
cells that produce monoclonal immunoglobulin (e. g., 1eG, 1gA, gD, IgFE, or free kappa or
lamda light chains). The overall survival of patients with MM varies greatly from a few

a5 months to many years; the mean is approximately five years. Anemia, hypercalcemia and
bone Iesions correlate directly with total mass of myeloma cells and have important
~ prognostic significance. Other prognostic factors include age, the plasma cell labeling index,

serum beta2-microglobulin, C-reactive protein, thymidine kinase, and soluble interleukin-6
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The present invention provides a nethod for treating a neoplasmin a
patient rel apsed fromor refractory to proteasone inhibition therapy
conprising the step of admi nistering a VEG- antagoni st. The present
invention also provides a nmethod for treating a plasma cell 10neoplasmin
a patient relapsed for or refractory to an al kyl ati ng agent therapy
conprising the step of adm nistering a VEG- ant agoni st. The present

i nvent i on ikedptoneMajor eonipdiestions, sethhs dnfewion budatal ngufficieypiragmmat a rel apsed

or refractor atient. coppri si th te dm r|

ant agoni stcogﬁ[&‘%é"aﬁ%?félﬁgtm n?yr‘?R)?%’ ﬁ?n%s fﬁ taﬁ I Swﬁt\?le tl%)é%m?’ % )

provi des aarkeh Hadoffeodnnial @BibbaEyae, RK&phlazémon)N Engléqumls?édi 1860-1%8). act or y
patient conprising the 15step of adm nistering a VEG- antagoni st and

t hal i dom de or a thalidom de anal ogue. Accordi ng to one enbodi nent,
the rebapsed or refractory SaMMARY QF THEUNEENIAWM ni stered a thalidom de
or a thalidom de anal ogue. According to another enbodiment, the rel apsed

or refractory tient is further, adm o r.
Accor di g to aidt HEFTLHEBHPRERE cef AR SEEhnEs RGP LR iR BALS"
adm ni st erfedn bhefrédﬁ@tcaﬁa&isagemﬂmmshaam (:rogleSl@téﬂStep of admindgeroedi ng to

yet anot hﬁé%&]g% qg%lﬂ’gﬁp tfgeh%:sep{] n@en’ilgn Sgrgwgeq arrg%o%%gr§¥e¥1tllpg[a} Oﬂlgs@&a ceﬁ thither

adm ni ste erapeu i c agernt ne enbodi nent,
t he addi t ieoplhsni hermppeat tdlapsaifondr refacsey @@mgﬂcyfahngmgemehegamwpmpon@ bting of

'l cyl ¢]
Iazhlabl 'f grai;[ 028&%5“??96119 %agﬁr%(%% lel%g%mltsgp s{éﬁﬂ?ﬁﬁ%‘ﬂgﬂg}]ﬁ P &%’%’3 erapeutl C
agent is sféfmahegla firop st frea glapsrd ocmi@msmmgemonmismmh@m opr ednl sone,

thal i dom deg, d t
o S A T L I SR 1 o

dexanet h aqﬁmﬂdesw omtlroidsfor treetifg@nicoplasig in)d) lelalmd mfrafmty aﬁwntqpmpﬁﬁihaﬁlp ham de

(cyt OXIE’m) st f Xﬁr[elln%%g%gg R/E%%tﬁggg%ﬁgtand %Eﬁio% orrglt Hﬁ&qdé){mafoﬁtlé actory

patien r mniste a“ conbi nat1on t er ap one
embodi ment , the&ccmdiug nmrle@mbomapghei@aps@ﬂ @Gﬁtf@dOTYrE@mnﬁllﬁéugh%up consi sting

of : nel phal n/.

mel phal an/ [5]?1 e %&E%%e/% ﬁﬂj%fl dom Eﬁtdb %%4;% SnAﬁ\/II-:’dI'Sg togg?(ﬂllﬁr/erbngﬁc%lg%t’m b
conbi nat i othe;wﬂdpadduodmﬁade;'ydz@xaquhalmn@n@@tﬁﬁdﬁ@mtwommlbﬂor According
portezom by, d el Uikl ARk ?‘%ﬁ?&f‘ﬂaﬁé}ﬁ NS mERIGREEE vaer( BATD)

bortezom b de co tion
bor t e26ni bintrebyktab asihgle szambt hasone/ t hal i dom de conbi nati on (BMDT),

bort ezom b/ nel mg.(% pgﬁgﬁoﬁféf)@.ﬁﬁ&ﬁlhé;g(}ﬂé @l; @PA&E} refi QB0 kiR b further

bortezom b/ pegl ya osomal doxor ubi cin dom de conbi nation (BTD),
5bor t ezomni dslhiygked m@dh@mld@r@e@mgsmn dcgqpdipy to one crabodiment, the additional

vincri sti ﬁln‘gt'ﬂ §@nbi nati on
( VBMCP) ar:@ér ncr Ié#l ne oxo ubi ci n %g@%ﬁ@%@%ﬁ@coﬁﬁﬁgﬁ%ﬁ (VAD). In
one enbodi bishpsphoraées pnda pratsespmeiinfibitsirt decording toippaher ubedingit. 99S or 26S
prote Omaadditi%mﬁ tﬁe%pglﬁﬁragﬁm%gieg@@homttlrﬂiegr&fp%ﬁﬁﬁﬁg@f IOphdiint Aeadi®nsel ect ed

fromt
thahdomlde andriamycin (doxorubicin), doxorubicin HCL liposome injection (Doxil®),

bortezomib (velcade®), Ienalidomide (CC-5013, Revlimid®), dexamethasone, vincristine
(Oncovin®), carmustine and cyclophasphamide {cytoxan).
In yet another embodiment, the the relapsed or refractory patient is further
30  administered a combination therapy. In one embodiment, the combination therapy is selected
from the group consisting of: melphalan/prednisone combination (MP),
melphalan/prednisone/thalidomide combination (MPT), doxil/bortezomib combination,
thalidomide/dexamethasone combination (TD),

bortezomib/doxorubicin/thalidomide/dexamethasone combination (BATD),
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10 consisting of bortezom b, MG 132, |actacystin, epoxom ci.n and

sal i nosporam de A In one preferred enbodi nent, the proteasone inhibitor
is bortezom b. I n another enbodiment, the al kylating agent is nel aphal an.
According to one enbodi ment, the neoplasmis a cancer. According to

anot her enbodi ment, the cancer is selected fromthe group consisting of:
| ung cancer (including 15small-cell |ung cancer, non-small cell |ung
cancer, ademesatibiiabdgniad cdntbenatiotd@T)and squanous carci noma of the |ung),

peritoneal, cance atocel | ul ar ncer. astric omach cancer
(i ncl udi ngboé'ﬁéot“?ﬂé{imt‘?ﬁ’géf"?/ﬁ%‘ﬁmﬁtg?f8‘é‘ij§ljglld§3ﬂ%er°g5’}%1’18{10(%{%@’ gl i obl ast oma,
cervi cal omesimib/Mmelhilabpredieas/thalidontide BMEBD combinathdecoresmibpeglinegiat ona,

breast cancer, cql on . cancer. col orectal er, endonetrial or uterine
car ci norrarhpé’é(fr?{;g?’ﬁf’“&“’ %@laé‘gﬁb@eﬂ%’ n 1‘imd%eiyﬂ ior 20 renal cancer, |iver
cancer 5 priastamdb/caihghisphamille/pleddsme @CP) hyroi d cancer, hepatic carci noma,

nasopharyngeal .cancer . gli _.a head .and. neck. cancer. and t ol ogi c
mal i g nancyg?cé{sﬁqe%a@%g?‘%mﬂﬁlg%ﬁnécg Ry ?hoﬁ!%h('f"f)n? B e ]él[nena HO( o&r‘?e n% i aﬁ%e
hemat ol ogi dadristi)dogerabiciy/ desansttaswk edmbinationt(MADYr oup consi sting of: B cell

l.ynphormas, B cell leukemas, T cell |ynpho .and T em as.
According to o %Oléeﬁﬁrg’aﬁﬁjﬁﬁ} fhepﬁogea@né%wp%lmﬁﬁ%%ghei by mégkésné-)r%ggki_ n's
25| ynphomnmgprotkasofnur tnhelurigmbmbtiddimett, the reteblidmeiishilsek Betleded framthelgeoougr oup
consisting of.:.follicular | ant | I X d
o ot 1 R bR MRS AP i Eorfih bd TR Rnfal o
mal i gnancpréferrabingtiednf, fhomprdtéreorge nbiditeonbireedéml. bf anothhrambiodiniegifhisocyti c
| eukem a ( . acute | oblastic | eukemia (ALL); Hairy cell | eukem a;
chronic rryaﬁﬁ'g%llngg ﬁnélsll%guﬁ%}é)%a% and multiple nyel oma. 30According to one
enbodi ment, t heicphrdisgreo @e lehnbodopitabeneoplass liectaackr f A_cnmrctil_tgogn@hm consi sting
garmopat by HEUTHEETECH Hoa SRR BB FRRL RS b G plRIEE P07
hyper gb obuialienil 8inp uarper; somasmekilical hmg calicse adeaocapimpordi thg lung, @de pref erred
enbodi nent___t he pl asma 0 S ), 40 1] . - :
Accor di ng SF* BOIT e%rc 19 ??mﬁ{r]]% l’u-thgE!r%E%l ca%({%él%drﬁpd gfglll{%%!gﬁg;gﬁ%sﬁw\?é § mgcr?t i body,
a VEGF- Tr apndee (iggludifiiasre@utepinalrcaier)f paicsnic cancen glishiasiondb@Fviead gangeror
anti body. Accardin L hen . b antibody is a
human or hOJrgr%ar\Hi Vi 3%?%611#‘1’% %é@léé%ﬁg?\{}?%%ggg%%d@hféﬁﬁ g@%‘?{%?jo “XE%& ment, the
ant i - VEGF cahtrédnd dyncersendhmetAiviAgTileN(e Jarcinemd sliyary 3Bodrpassinens kslnesoetpr i si ng

t he copbi [ of. [ ' ' | I Sy .90, are al so
cont ol at it efRershsh BEEBEGAE AIETL LA BShokiLahite Sebd Gl OR0 R0 2t ot
and a pr oteesbmgngeatiabéer,aliomp,rp hepbitkareclesaperd prbmiematdegicpshepgicy (®&: f urt her
conpri ses .l her ' : c LG BEQHR S MNsiegt | Ng of
an Bl ky! at] R RS0 BRRhE o AIERbRRAThE R L AR o NG RS
ant agoni stfronthe gofup vEGHKtiagofa doreldynsphogias eccll awkehias, dowb henhowps 4dith ot her
t her apeut i s d i er.ai .. 3 g epl cament to
troat ¢ he ShEEGhik HERGHRR0N e odmdl oIS, TOMBREL PNBL 1R0ER 2
DESCRI2PT| Qinghona-HE. MDRNENGRImEHE] thelNELL1s streied fromghhgrmemcongig@ingadiel s in a

mouse aft .l L.ON... < la vobi gent Wi th an
ot i SRRl B MO ANl lenl R

another embodiment, the hematological malignancy is selected from the group consisting of:

chronic lymphocytic leukemia (CLL); acute lymphoblastic leukemia (ALL); Hairy cell
leukemia; chronic myeloblastic leukemia and multiple myeloma.

30 According to one embodiment, the plasma cell neoplasm is selected from the group
consisting of multiple myeloma (MM), plasmocytoma, macroglobulinemia, monoclonal
gammopathy of undetermined significance (MGUS), plasina cell leukemia,
hyperglobulinemic purpura and kahler disease. According to one preferred embodiment, the

plasma cell neoplasm is multiple myeloma.



Figure 2 shows the tunor volume of a LAGK-1A tunor in a nouse after

i npl antation of the tunor and then treatnent wth an anti-VEGF

anti body: (A) tabular formand (B) graphic 20form. Figure 3 shows the
human 1gG levels in a nouse after inplantation of a LAG-1B tunor and then
treatment with an anti-VEGF anti body: (A) tabular formand (B) graphic
form 25Figure 4 shows the tunor volunme of a LAGK-1B tunor in a nouse

after inpl ant atdceitdRL 1d (R chibbBicANGle VRSE ahhSaisiBRh aki WGﬁﬁnﬂibﬁj/ -aVEGF
ant i body: ‘19 3 t abul ar f orm and gr aphi c e. 5A shows the

]
human | gG iC&api (8o FOTIEEeRAR ST “ﬁ‘%P‘a?ﬂa‘a“fl‘VoErpFo’i“e&tq{R@l’%g ASAEE30and
then treatBhtan¥hédndodigiRhi, thVEﬂiFVEGF'abﬁm))ﬂy afa Iplawn aﬂ-huni‘_ah@bﬂ ﬁ1t15‘53(31h OWS t he
tunmor vol une of a LAGK-]B tunor ?E'G% %% ter an{/%tsgg% e t unor
and t hen t4E8R%e dt OYR{c SHOHIGReRe AV BGH it A oA s |
DESCRI BTI ON OF Chlipodifdk b SNk dﬂlth@m&s%Pﬁ@tagaﬁxe ARt evided it 111&ubun| t,
cylindrical proteases found ipn _eukaryotes, eubacteria, and \A%}ulﬁebacterl a.

The pr ot ed8¥REoLarsalse conteanlated. {1 epe embodiniept  CURRRTINAP CHYPRTSE inthe

cylindri calppadittiag Eproé@!@ﬂe)ﬁﬂ]ﬁlbﬁorphﬂineﬁsmmﬁ)dmwtﬂeIaoﬁlmnﬁ)hzlﬁﬂmr t he 205
prot easone and the consi derably Ial%tg ATP- endent, 2 %Bp%fafasorre The
ot

latter is OBPHES 20eH hompedisesht pSWEISB?g? P& ¢
ATPase- c0n;@érdsmnﬂsplaaerphbxﬁlte@aﬂmwmmsvﬂ@smﬁﬂgomgu ltat of YEGP rmh@ms aldike 26S
pr ot easone i s r%slgﬂona QLLe fo r.adi n dub| %t‘jht‘?‘/’ at e@ o f%nd is

t her efl8r e BLLeRGLRHI0R Fith gihgr ?ra ficgeent deEih s p P de %né‘acl het'ddi ng

cel | - cycl enéddi@MRHSS iret Aittifditatiofs proddsidricpt drotlso doagitpaitadon of enzyme

| evel s, and apoptosis. Both 20S and 26S proteasones can associate with
ot her protein conplexes. "Proteasone inhibitor” refers to an agent that
inhibits a protease actiBRIBF DESEGRIPFIONOEIZTIRRAWINGS any one or all of
chynotryptic, tryptic and peptidyl gl utanyl pepti de hydrolyzing activities).
According to one preferred enbodi nent the proteasone is the human 20S
and/ oris 263?19&@11 Slasa ik hulﬁiéﬁlml‘r &selofn mmtsemlmreplhmimobiof @LAGksel wer and

bortezom b 132 a 0, de A
(NP1- 0052, th‘f{le‘Feé%e“EWH’i‘a %“ghﬁgég?‘}tﬁ’gg‘/e H]e‘a%&ar %‘F‘r [aﬂgujr OB Cod i n
Voor hees, PMeta", (2006) 46:189-213, peptide al dehydes 20V\D 95/ 24914, WO

91/ 13904’ 1*11811%3 & she(;[ws%é t %1‘9 vgo%lme of aIY?AQTrk @ Ghor %1 ] mgusg aggr?l%plaﬁgtﬁ)otn' oq fhe

tumor and then treatment with an anti- VEGF antibody: (A) tabular form and (B) graphic
20 form,

Figure 3 shows the human IgG levels in a mouse after implantation of a LAGk-1B tumor and

then treatment with an anti-VEGF antibody: (A) tabular form and (B) graphic form.

25  Figure 4 shows the tumor volume of a LAGk-1B tumor in a mouse after implantation of the
tumor and then treatment with an anti-VEGF antibody: (A) tabular form and (B} graphic

form.

Figure 5A shows the human IgG levels in a mouse after implantation of a LAGk-1B tumor
30 and then treatment with an anti-VEGF antibody at day 21.

Figure 5B shows the tumor volume of a LAGk-1B tumor in a mouse after implantation of the

tumor and then treatment with an anti-VEGF antibody at day 21.



boroni ¢ acids WD 96/ 13266, |actacystirt, and lactacystin anal ogs (Fenteany
et al. (1994) Proc. Natl. Acad. Sci. USA 91:3358; WD 96/32105) and

sal i nosporam de A (Macheria, VR, et al., (2005) 48:3684-7. The term " VEG"
or "VEGF" as used herein refers to the 165-am no acid human 25vascul ar
endothelial cell growh factor and related 121-, 189-, and 206- am no acid
human vascul ar endothelial cell growh factors, as described by Leung et

al . Science, 246:1306 @EE339)EDaESCRopONEDF BHE IMENEocrin., 5. 1806
(1991), together with the naturally occurring allelic and processed forns
t her eof . TheriNerionNsVEGE" al so refers to VEGFs from non- human speci es such
as nouse, rat or primate. Sonetines the VEGF froma specific species are
30i ndi gat ed by Ptcﬁéaﬂﬁn@ueermalesdwﬁaeyﬁxﬂncdnpnmsevmﬁd iInVEGFotb eubuteiine VEGF,

and etc "VE is also,used to refer runcat eq for of the
-polypeptld@'éﬁﬁﬁa¥§$ﬁb APl meiacH Ve e %ﬁf() m%gf%m¥ﬁ§gﬂegﬁwjml -ami no
aci d humarcytiagful @rticen Eﬁltaﬂ&iut: @fotfﬁﬁinies gditﬁthwf) giedspthe 26&1ﬁ1eremme atdthany such

(5 100) , » Sogpsamfs bgo P e oo thE T B R sl B lRs (o o

"truncat edproteabiny BinMEéde orven mubibeieid AaBast-oaitgiaing darticles kvownas 1982  VEGH

sequence For exa aci d 05|t i on t hi,.oni ne). b truncat ed
nati ve’ VEéﬁgﬁ§m§Fg§p%§§?ﬁ#gﬁs ?m? $i* Ot mm%kF%QEg?mn% tq%e truncat ed
native VEQrothiasadi 1§lﬂ|ﬂef¢g)raésf~;e1mlat&r { oast drhag oRERulangrodelstes includimg ptlbcy;le
conparable to na oni st "

ant
capabl e Oftraﬁgae In;gﬂtli’oip aanscbllpggrk Ire% atl ia e%ﬂzrrtleslevels d] d%g gpt{)s?s %OHQIOSUCI ng or
interferi %Smdt&uéﬂﬁ%aﬁmsomatéweBoﬂlmqiroteﬁmmganbmsbl ndl ng to one or nore VEGF

receptors. VEGE a ni.st.s incl ude ant i nt.i_hodi es.
. : J[:é %EH?]E&?%G e(ﬁto aga% arrélat 1%:131% T easea {lﬁes and

antlgen-blndlng R
deri vasti vasotedsbmb (ehg iy spei dliof alhyn;ptwpncvwlctahép@bglylglaqmelﬂcmdeng its

ecept or - dntRgamesre Gl Gt il PRt SRR BE pALRRL 6] Tecrr
tyrosi ne HhmaﬁeesmEMnaﬁ$g@ﬁﬁﬁmﬁE@Em@ﬂbﬂ@bﬂﬁ@@@nqmhmudeywbdtb@ﬁemmbi
I|mtedtqd

susazs_( UALANERyrRa bt ol o) B b5 SO SRS,
CGP- 41251, SeChRy. 5alidture BIBHAB0 0y Vai@aLd, 0 oGP, AVG3IR; 18TES, paBEle ald@s@a_m%i |
as' tnolle " dSLCRPHRE D o ot s Bl LD R ST B ™
00/ 73297, mlmﬂdcmm%m@u@weﬁﬁp MDIOBLBAB Bl ooN\TDEAB0S 2 (1IN POGY 48868

and WO 98/T§2§Ir9 cad. Sci US$?1 3??55t 'W(yg%m%@} n‘&% osﬂoéalpﬁ?eesglg['ld@l HQ/ @@lt lbl nds to

VEGF with suffticrent i i and speC| Icrty the antT - VEGF
ant i body dRoamés:BéBAchti on can be used as a therapeutic agent in targeting

vl ved. | An gty SRR g e bR TR RE P F Rl v Y 1S

honDIdguesm&mhhemkMNEﬂEngmmﬂMEGﬂumdNﬁvndbﬂhéﬁ9gm0MMﬁ @em@@n%m@meh as

anti body (RSP PR RpT LU B A TR AR LA oL S IR e

ant i body AA%@)hnﬁﬂbdﬂuedlm@lH@Umvmoﬁd8@ﬂ@£9HB0$@R®9ﬂhMwm@mpﬂbﬁewabmy t he

ant i - VEGF allelic and processed forms thercof. The term “VEGE” also refers to VEGFs from non-human

species such as mouse, rat or primate. Sometimes the VEGF from a specific species are

30 indicated by terms such as hVEGF for human VEGF, mVEGF for murine VEGF, and etc.
The term "VEGF" is also used to refer to truncated forms of the polypeptide comprising
amino acids 8 to 109 or 1 to 109 of the 165-amino acid human vascular endothelial cell
growth factor. Reference to any such forms of VEGE may be identified in the present
application, e.g., by “VEGF (8-109),” “VEGF (1-109)” or “VEGF¢5.” The amino acid

35  positions for a "truncated" native VEGF are numbered as indicated in the native VEGF
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25anti body is a reconbi nant humani zed anti-VEGF nonocl onal anti body
generated according to Presta et al. (1997) Cancer Res. 57:45934599,
including but not limted to the anti body known as bevaci zumab (BY,

AVASTI N(r) antibody). The anti-VEG- anti body "Bevaci zunab (By)", also
known as "rhuMAb VEGF" or "AVASTIN(r), is a reconbi nant hunani zed

anti - VEGF nonocl onal anti body generated 30according to Presta et al.

(1997) Carb@@denE& For bxbinpRIani4b99d pd)sﬁtltﬁl(]ﬂmlﬁlhﬁﬁﬁmaﬂh atiedtet uabe VEIELs f r amewor k

moel me anronaat sttt OBy 6 DEGE A AP S BdEng of huian

VEGF to lta&Iﬁm@qenpﬂl@KERaﬁnprthtcfmtoﬁdcym@&%leiortaheemno aci d sequence of

Bevaci zumab, i nc).udi m)st ,,Of the fra . derived from
human 194, an%‘ a‘ﬁ%&ﬁ] BT S & 5{{’@%0@83 1‘330 81[11:{3\,%18&%[108 "Fhe murine
anti body Ahnibititg, aB@gzamigszn:&blghamtafaﬂmg ezﬁhllva:GFniaﬁ\atmaﬁncammgtrts b#dingde dal t ons

and is glyc at "Refractor rs to S|sta ce..or
non- r esgoﬁ%’?\?gﬁ‘8’§§ﬂ%@? rﬁc‘%?foése;é%é;’g?m%%’ﬁla{ t“?c WG?‘&I'XEBE%‘{ i 4 eamdge,n_t he
nunber of iRk Rehichts Heasfapaakl, cenarmdsaks exbfrithiougbhitl idad ment i f

5gi ven Unl ess ot ndi cat ed refracto
I’gSI st Zince‘} g %Bﬁtohﬁé(\éb%glﬁ?m%%l%? enflgl%ﬁ'ﬁ)dlﬂg (L,v(in?)ﬁ%m?rf’ &4 F%é]ﬁ’tan%rﬁ%dl ng, but
not lim tedceptmr antibedied na Vi Fascepd aﬁh@mstseh¢has|smﬂi$mbbaﬂahﬂ1mnors oéhe ment s.

"Rela stother re n back to its
f or rre d| se%(gﬁéﬁ cfsﬁfee“na%eépgga ‘fsf(%& rllsgﬁ:ra?al[‘]a ?Iﬁs 0 91 39’ g‘ft shad F F]ﬁtocffﬂvltg’ng an
appar ent rr@dose KYORoFc, PATKR -Fe,aslaeibyPTK- ﬂ@7/2]ﬁ2%’5§4)os1héﬂw Genixadbit ed,

rel apsed r £S,t @t (o] r to

|1 ness. barGpers, Ra TP Fuudsi a2peane s uek RgP et GEp P oRhi By
chermt her aqaﬁmmoa@e S4BT mmaassmemmmmmm tardgmpriderutf §-Glutamyl dhldd-t er s
e RO S S0 SRS | BraRRNE Wk SR 11 on
Exanplies dfo/lcsa:m;wo 00/3329AcWOdE /25080, a¥ @ Oh’@i’OSIlJ VﬁOt(HéBZﬁﬁ)L, V\ﬁaﬁ)b’ﬁiﬂﬂdﬁawo

| ynphong, g%]é)n% SALRA, and | eukem a. More particul ar exanpl es of
such cance Phct | &"’ squanous cell cancer, lung cancer (i ncluding

smal | -cel | I un@nd‘amtcEEGmerboéyfhlls lan gwiblody ihﬂ@ntdanc‘éEGF #iendbeirdi noma of the
nepat ool 14D Ry TR dAF Rl b G VR an RN Ol e B! oL

gast r oi nt estd asaltharmecme)ggntpamgeeag arel ictarfaeg wit) disolbkagtconditionser vi cal 20
canceny NN e AR apy it GROE Yo ol PR BARACHusRDBLARRY OF €25t
cancer covron cancer, rectal c¢ancer, endonet or uterine carcinons,
sal i vary gb ather %E@EhwmwiagueksmheyVEGFﬂ?ewaﬂE(Eﬁﬁm othei grewthdentager , prostate
cancer, Vv i 3% et . asopharyngeal
cancer, g%ﬁ%%ﬁ%ﬁqﬁ J(;)TE%E} g@ %}f ﬁ‘é‘é anc?lnne?g Sgdalﬁgl{esrglongs wel | as
hemat ol oglamalbodnmlhatgméﬂ'iolﬂwa@aemw@s aSBh@éIOIqul%pﬁlrﬂneﬁ@qfi mebedyi ng | ow

grade/ foll h hocytic (SL)
NHL; i nt erArrﬁ%lhg dﬂ&abﬁgﬁok‘fﬁg%mdgjr ﬁﬁﬂ@l %@? éﬂéﬂ?}-a)g% etﬁ@gd\eﬂi d]'Frp ffuse NHL;
-high g6 adetntllunfdurmmeafsnbmam\lﬂLmaniﬂe@ oty VEGE moyiﬁqm@bdﬂélbod}’cgewtﬁd hi gh grade
smal | non 499 S homa (MCL);
A DS ol e e o AL broai e SR e PR A L O

| ynphocyt ite tceniledy &n¢valis)bevaumeb (BRMpHobS HAY iactitiodyikeri a (ALL): Hairy cel |

30 | eukem as chi oM £yUE L AR BSL il BUIRITER " THL kb RPas YRRV ROE or
post - transpl ant 19 nphopr o'?& foa}?atl ve di so ?%rm(é %’E s Céﬁi neopl asnt
refers to “aVAaBHY nlala reBoméinlantgmmmMedJ\mtle‘ﬁEG’éWOD@l@ah@élb@dysgemra@én| gn and
whi ch ,pf t ({} 5 E:Qh 7%1{4 gigyl $h.9803 99 QRk AR Mdakidde. but
are |i {r:))n teag gi%g 1'ggrlna‘gcel(?g) Zog Caesms, hogggkl 9 ase I nc% r}gll ng
| ynphocyt dg@it @dmﬁwm&negons and antigen-binding complementanty determmmg regions from

the murine anti-hVEGTF monoclonal antibody A.4.6.1 that blocks binding of human VEGF

10 its receptors. Approximately 93% of the amino acid sequence of Bevacizumab,

including most of the framework regions, is derived from human IgG1, and about 7% of the
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Hodgki n' s di sease (LPHD); non-Hodgkin's |ynphoma (NHL); follicular center
cell (FCC) |ynphomas; acute |ynphocytic | eukem a (ALL); chronic

I ynmphocytic | eukema (CLL); Hairy cell |eukem a and CD20-positive

neopl asns. The non- Hodgki ns | ynmphorma i nclude | ow grade/follicular

non- Hodgki n' s | ynphorma (NHL), small |ynphocytic (SL) NHL, internediate
grade/follicular NHL, internedi ate grade diffuse NHL, high grade

i mrunf)bl assrcejﬁlrenﬁib Ic\ilaﬂcie@ I.&o@artﬁ@lgmhymh@ﬁdl}ﬁ,&t.is.lc. Nb&aﬂizbingighslgraaﬁkﬁetﬁllmhiass

non-cl eaved ce y .di seas , plasmacyr oi ynmphocytic

| ynphoma, hahtyt é%%qoldaI)WﬁﬂhsagyCRFg%‘ ‘el ated | ynphoma and Wal denstronis

macr ogl obul i ne‘rneaamctzr@eaetﬁmmth@femgmoamm efpohdieaess ofndierase @rconditi@ao

contenplated. LPHD is a e of Hod i Ssease tha nds, to reI apse
O r equentt S HEEpiEb teduTES QAo NSy SRR LT LT one of
four mgj orgitepesnek olhetkemhdcatd, haRGarTdfactBl wias Brasglahe «abl-ed

I hocyt CLL f est f.cells ir
o1 000 borEPREEBS AT PYBHa T T LRTHGE Tl aBHEd 1y s e and ° 1"

sl ow gr Owswgacelllnﬁﬁgpaidlaﬁoﬂirm&ﬂs in which the average patient survives

bet ween si x angd fol.l ow n NUITEr OUs pe ssiion and
rel apse. 15The I?‘%II‘II*?I/ il m%&‘@ﬁ"rgﬁ% I’?/‘II%‘I‘:% wt ScII1 SIIIIS‘IEI? Olg?u gls%ee?del n,
refers to sats ageéiillyahe tehien bwymlpa)&nscfolmmm @pdmr: retchm clnkpdgiai rt@elyy rrp honas.

Hodgkin's ra i stinguish

| ynphdhas @rggﬁg‘e’ﬁ“ﬁsﬁé‘écﬁ%‘gdeﬁeﬁ pﬁf’eCIe%"‘te §f¢eésrt351éer 9°caYs remmm tOdo rQhe IglgI yrrphomas
and the ahpenRce:fat (e prdielrtamen m&goblglnoﬁmteﬁwrplhmmgemprﬂs ambdtm of

non- Hodgki n homas enconpassed by the term as used 20herein include
any t hat vssﬂlfan%ggfflﬁ%ﬁf RS g as such by one skilled in the art (e.g., an
oncol ogi st or maé I&ahsaga@m) ahth "@ocesdante tovrtdscobaths phistitgicehcondiiends  known

in the art VI sed Eur pean- A chene
as descri B’éadm?ﬁ &B’f 5t I}B&CI‘ SRR CI'éIu rp;? F&I@ro%@m@@éﬂéﬁﬁmé A.

Vi ct ons Hofifidhiceroat :aadotlmhtedE) cﬁemm Iyregi®mp, {lddamepsardonRyidigkeni. Mprei t ed
2000) (see, .in parti r 11. 57 1 cific
25exanpl ed? FI?BIaﬁggmpgeﬁtO? I'wh %(%erI T LIde é&qaél%usapwa&éce%‘ 1u§g9 %ﬁ%@é@o@@ﬁNHL
front |i nardaDWeIgrlax@ ciMicer, 1f6hagmll|delll luv'g Nistcer, chbmhmoalpyofr gei kingn#nd\HL,

precursor sgua é%({r? C:g'?]lllgﬂslig I) unﬁ)gglq%era&%eo er II(X1EIR1II] Q chﬂﬁIir caIléé qé/ 51] ¢

| ynphone, nr ¢ I'c 'eukem a dnd/ or proly cytic
| eukeni a anatoh camed (hncluylnqgrgasi;mmt@tllhaylrvphr@ﬁapanaevwl danqyr,cghyhlpﬂﬁ@nytcﬁl@lcal

P YT SRR R R e PLank BRRL BRIRCHI Gmb HIBROUBcor BAGH Ofborc0n® B

cel | i'C mar gI nai zone extranodal margi nal zone
- MALT | yrmromml cmmdalenalmmegpmair waine dalgcnphl@naﬂlv&tmglwndGJ@ICIHOh@uklémyaor

I t d/ I . ' [
it or moai 48! St B EFREa PR i AL b b AS fhct E FlentRE T
| ynpho ma (rfa@jphalyngealr Jancérn ghome dhatverigrs aghees doff iead endlibeck disfctnise wedr ge
B-cel | N I i HL d
o st o ARpaRisi RO ERRhoIR P by B D AHILEREINE ddaOMinchd GoATL 21

aggreSS|v apsin to aut ol ogous
stem cel | HadgkiapllgnpteiiaofNHIHr Bmmlﬂ Wm@dcﬁstﬁgthﬂlaﬁgaﬂﬁd@‘@l $Ta¢e§ffniblh@wh

primary ef i on I ho i gh e l, g r
| ynphobl as IIIIIII?:’ IEII‘)IShgqg(Ie ge@g%gtﬁﬁﬂ i ggé\?e IkIéIIzII:INIIIIIE) III§§ %l%s%ease
NHL, Bur k|Iymplmblaymmﬁhﬁnglpgmdmmdimoﬁ-pbweghelH:iHL liﬂleﬂefhﬂea@INlﬁﬁahmﬁanﬂﬁ c

I eukem a and/.or h ; col |
L enrs AGABht {RRETRugR kBl VAR SRR S

granul ar |chmplvo tyyiphacytie Ukekeingg, ((hlylc)ogpme flﬂngwbld@s? Enlehﬁm (8bkarFaityy eadk one,
ext raI}8daI lﬁ(%rtnlljar aIchrI(<)1I11I(:I & /eiIE)-If)&StIJ Ieﬂfe%ﬁzI multiple myeloma and post-transplant

lymphoproliferative disorder (PTLD).

“B cell neoplasm™ refers to an abnormal B cell growth which may be cancerous or
benign and which often has uncontrolled cell division. B cell neoplasm include, but are
limited to, plasma cell neoplasms, Hodgkin’s disease including lymphocyte predominant
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type) |ynphoma, enteropathy type T-cell |ynphoma, hepatosplenic T-cel

| ynphoma, subcut aneous panniculitis |ike T-cell |ynphoma, skin (cutaneous)
| ynphomas, anapl astic 10l arge cell |ynphoma, angi ocentric |ynphoma,
intestinal T cell Fynphoma, peripheral T-cell (not otherw se specified)

| ynphoma and angi oi nt nunobl astic T-cell [|ynphona. "Plasma cel

neopl asm' as used herein refers to an abnormal plasnma cell growth, which

gy ble CarI]?&ngiH% dﬁeas@ﬂﬁfﬂﬂ); aalsudﬂwgm_ s ﬁmgmmzr@ml _D)I;I“fél}ilaﬁlﬁlf)deht@ﬁbeﬂfﬂ?dlcﬂi vi si on.

anpl es of plasnma ce neopl asns | de multiple nma ,

pl asnocyt OWEPRaEa; %cutin%wFﬁwgﬁbﬁa%ﬁ%[mﬁh%C méf?#%m% E‘r%ar y

E)l as maczé qmle T 11 I%Eerﬂﬁﬁ/glﬁlé | oslitw@.hb@mm. meﬁﬁmy!glﬂmmpmnixg&@b;n i neni a
e.dg., enstraonis cro g I nem a (0] as cytl em a

monoc! onal 10 &t/ RAigupr B?H-Hgﬁﬁlwm@ﬁw%’ihw%?%é@ﬁ)%sm cel |

I eukgm’sa,h iﬁﬁéﬁ@d’dgl_keﬁléuaﬂe{)faﬁm:l@r mmi,mlﬂ_bmeamf(é gfallaldlﬁﬂjngHealﬁgl; orvid ti pl e nyel oma

can e C aracterjze ny. . nter. a S t estructl on ren

SOf ai | ur & IS 06 A U bish Bt b atests R Dy AT G A e R

falt: gue, hang dﬂ@ﬁs:caN}ﬂﬂﬁiaﬁrﬁﬁg’ftﬁcﬁlgfnphtlﬁt?ﬁﬁlyh@mna, ﬂﬁnﬂd;ﬁllﬂguﬁﬁlﬁl ma,o«ﬂmlyel olrra

cells I NnCreas , ewer 0od, cells Ite 0 e ang atelets

are made. “?*ﬁ@ﬁ IIB%a‘EL‘Y%F COSrR's oG led Hlﬁm\%egjlr(e@ﬁ"‘lt“ﬁ%} rﬁépsﬁs %%P%g of the

bones. HovRx&ks ar&asEioheRlatad] LPADds aypt offiodglies disadse tausmisanielapyenpt ons. | n

rare cases

mul tiple nmyel.oma can cause orga o fail.. This | ' caused
by & 85" sty ghels M B oraberY AR ady e Bt & Ml T8 and - ey
bi nd t ogetihgemand camlet @ahating Bosefjacsdled SuphomyestCid. kimdnidssted g plogastive Thi s
can cause the ogrgan 0. heco stiff and . unable. to LO | asmacyt oma
o 2ty e TR df in ek PR sl Ry RV AR EREY
cel | s) colsi®egrovingpineurhte dik¢asaninantdehi the avemgs patightsutvivepbetwéenpbaaddtyt oma nay
form 30in bong Lrow or na%}?ﬁe xtragegn%lr!ﬂgrs (in soft tissues outside of
t he bone &Y W“ﬁn&%&? 8 BFREODENE A ten becomes nul tipl e nyel ona.
Ext ramsdul | ar y Tht aafrewont losdgRintsapmplininye” OOTNRL T a8 used eesinot fetshea tdwecoal and
Si nuses. crogl obulinem.a js. an abno S uilt up in
the bone rlf Ilyﬂ\l;fﬁaqcﬁ T 8% ?“@%d(??%lrsqgn&%gg%‘ %@@eﬁ%ﬁ%ﬁ% C%oo nuch M
protein, whhahcaukeiagtiihed fomachnitbdgian’s ienphtinascy. thelpresehgenfReedbdes, | i ver,
and spl een,, become.swol L en. The thjek cal Qbl ems with
bl ood fl O\%@ﬁ]}’e %‘éﬁ(hﬁ Eﬁi{%&%m\fggg Osn.laSLS“;l/drrt}?)l ggr%g&g)? k%g(gﬁegg%on%gﬁﬁ%@nﬁ g depend on
the part dfimplvenabobyangldsef hedHoddkst's Ipaphams snosiiphssedblertbgleohad isaéni a have
no synptons. .In this type aof  plasma cell . abnor nal
pl as rrg8 cequeéeu? chﬁeeanﬁé%gwgﬁgrb E(‘)(\%mtlr}getd a? ﬁllec}lg??% S%%@é%@%?& "g‘mabnor mal
pl asma celdnsolpgisicu pahdibgistpinerevrddned witteglassidicdtion ncheahay knogrndn theattisueh 451 ood or
there are HioREGTREUIBoA T isr LhgrRRHEEA) s BB R MRS T™ 200
a nore serdlisl Hangblbgyo Third HditossA. iMittoi ihdfebrang ehdivhn Br Péiytripdsoiidarcourt

val denstrig i, RSO R0 QSN Beelefi ribS11377 A S ankHPH KT MR QUL OV N0)

non-
25 examples include, but are not limited to, relapsed or refractory NHL, front line low grade

NIIL, Stage III/IV NHL, chémotherapy resistant NHL, precursor B lymphoblastic ieukemia
and/or lymphoma, small lymphocytic lymphoma, B cell chronic lymphacytic leukemia and/or
prolymphocytic lenkemia and/or small lymphocytic lymphoma, B-cell prolymphocytic
lymphoma, immunocytoma and/or lymphoplasmacytic lymphoma, marginal zone B cell

30 lymphoma, splenic marginal zone lymphoma, extranodal marginal zone - MALT lymphoma,
nodal marginal zone lymphoma, hairy cell leukemia, plasmacytoma and/or plasma cell
myeloma, low grade/follicular lymphoma, intermediate grade/follicular NHL, mantie cell
lymphoma, follicle center lymphoma (follicular), intermediate grade diffuse NHL, diffuse
large B-cell lymphoma, aggressive NHL (including aggressive front-line NHL and
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10Hodgki n' s | ynphoma (cancer that begins in the cells of the inmune
system). WMis also called | ynphopl asmacytic | ynphoma. WM starts in plasm
cells, which develop fromwhite blood cells called B | ynphocytes or B
cells. Macrogl obulinem a occurring in older persons, especially wonen,
characterized by anem a, hypergl obulinem a, and the proliferation of cells
resenbling white blood cells or plasna cells in the bone marrow. In VW

abnor mal  pleasiveldla JleJFf,WFI]L Pliapsielsfiedbr RSO ko avprlagucitaig cdlar ge amount s
of a protein called nonocl onal. %I?creggl Ole‘” iﬁﬂél ﬁl\%l an%tj bﬁ% I—(I; h | evel s
of 1gMin FRPHITEE REISEDAYFHIFY B0 P PRk RETY SIUgRhIRRYE)  which |
|ﬁads to nagygade inifinSHifNEE SIFE., Bich E\&Hﬁ?ﬁ@ﬁdﬁ&iﬁi&lﬂﬂ;, high grﬁmmllasn?f i

t herapeuti ¢ agents and conbin n .therapeutic agents u ul., accordi ng
ot et it an il Pue Tt Mufahikir R hRBTL bl R Shonar o,
20t hal isdonfiyglghddRadiOPu@mia Ak 8H:gbi, atEt plell BRphdgnedhdl s nkemit,Nadelidom de;
andrianycin (doxorubi ¢in); doxorubicin HCL |iposo i njection Xile),

bor t ezom BN lxmaRasytc eehemia Y H’é’fyfl@@%‘i %“Eeﬁaef Irﬂf?rﬁ? %}18‘3“?‘“‘ &yé]ipél&%%? asone;

Vi ncri st i neukefRNe taRe)funddaleMiusl dr 8€zarCyyadromb aspintuithld@ulat yilloxXBngll (nasal

':rﬁl'a.lplh gl)%néfgeg i O@ﬁ%@%‘a ggjpg —0%8 Ty&p%%}nh,%%pét%&fc T-cell lymphoma,

Eor t ezomi guﬂ@ml 'E@ngip@f;uiéduﬂiﬂﬂii:dgpmlﬂﬁt}lﬂlﬁm&tmﬁh o 1h@ﬁ@1%ﬁ>uﬁgwthhna1ahaplastic( BATD) ;
ortezom b/ me a exanet hasone/ t hal.i dom de ination I

bor t eoBm B PONAP BN BaeCae PERL PaCHE YR ot R et AR g oot

bor t ezoni hhpegleyaiseghetifipn Sunlomnd exdinghiminnidohatic Toetl Gepbombi nat i ons (BTD) ,
and other al kylatin ent conbi nation therapies and corti] t er oi d agent
combi nation t he?lﬁﬁ?*g%eﬁ%ﬁ?‘iwnata? Hsﬁgéﬁrglﬁtresfglis ﬁ%@lua'g?rnﬁg?lasan%aec eﬁgﬁwﬁ{’ nited to,
mel phal an aéh sy cheophasqah anbaéen ad0Ahick xAoyiae undongelled k&l diat iong Eagples

mbi nat i her apy i ncl ud but, . i t | i t Vi i stine,
Car must | neh raTpRaY Py ot pagoms PR ke hls, '
" St er asdsexiraatdutiery phisina@t@nas GEMP), solitesl plasmacyemtiof fr boeoSPR), oilignasuch as
- doxamet hasgnc Ich B S 2R ik IS EagR SRRSO g

conbi nat i ot T'im'te
vi ncri st i nesdphoplashihaiinl cdemim hascnaal GaBYpatilef ulBiephed plhu ficines "

ol edr oni Qe B coh FaleBhuoPra AP e Y EERGL T o O e
(clodronate). Multiple ihjiaink dorbedbaranieizod e ster@diekelel dovtmetionsenal at or y
CRovi o ar Frrecabieam iRl toRa buhtbm S GRAGHSETRCRIOC o
al so, Machad eccuddnt étfecaions. Aé 2@GRMNbSI of cryglame celBdndvkages, Tvernted blepdcells,
Pt ot Nos it TR e B gy T orbma EER o 0GR AT L 2
refers to lanypdrtsef tpbotcs.didwesat spretimeompltipkinyglontaalosst rmpcavte aim ni stering a
proteas Orresyi:nB olnrltgI ltn%tr'e cases, multiple myeloma can cause organs to fail. This may be caused by 2
25  condition called amyloidosis. Antibody proteins build up and may bind together and collect
in organs, such as the kidney and heart. This can cause the organs to become stiff and unable
to function.
Plasmacytoma is a type of plasma cell neoplasm, the abnormal plasma cells
- (myeloma cells) collect in one location and form a single tumor. A plasmacytoma may form
30  in bone marrow or may be extramedullary (in soft tissues outside of the bone marrow).
Plasmacytoma of the bone often becomes multiple myeloma. Extramedullary plasmacytomas
commonly form in tissues of the throat and sinuses.
Macroglobulinemia is an abnormal plasma cells built up in the bone marrow, Iymph

nodes, and/or spleen. The cells make too much M protein, which causes the blood to become

9



10" Al kyl ati ng agent therapy" refers to any therapeutic treatnent
conprising the step of adm nistering an al kyl ati ng agent.

"Thal i dom de or thalidom de anal ogue therapy"” refers to any therapeutic
treatment conprising the step of adm nistering a thalidom de or

t hal i dom de anal ogue, respectively. "Chronic" adm nistration refers to
adm ni stration of the agent(s) in a continuous node 15as opposed to an
acut e modeycR ornd Sy d¥BésNfidtr ikl BfcdnhdyiddontcoBRE Uhd Gickéde@ Blood MG i Vi ty)
for an extended period of tine. " nt?r%jttent" adm ni stration is
treat ment @RwProblensayithiepddiaw pgepl bigadieesigls YRR PEPAURTPBIICBAL 1 at her
is cyclic deferdan\hcoartAV tebbdf £fkbic@Most PatiROI it alab@RlodlinbhiaRe: @ nOr e
further therapeutic agents .includes é(ﬁ)‘fsli | t aneous and coqfec%t' ve

admi ni st r apetemss Indhis Opp et pitaierl neoplRp eI 2g D QP dylasma cells Mg bonke ¢ o1 § v
amount sy of mgrd @it aREUE hé caag@Ntheasndimacl fgedelgireiute Mpratinaimomag bsuf f i ci ent
to carry out a specifically. stated purpose.. An "effecti amopunt " ~can be
det er ni nedo@MsiUPE %Fquﬂ‘fﬂ%lli’*ﬂgdo‘gf ugng, it ]rg‘t”ggsbli’a"ﬁ%tf’ﬁlbecf’énolwéﬁ Ogﬁﬁrﬁgf%osmtyﬁ &5t at ed
purpose. Thgched ﬂl’fbr’éh&ﬂfo@?ﬁ?&hﬁ at piybliehi. @cidneeaneiy MGUS afeker booana anount

of a therapeutic 25agent of thig.i nver]ti on 1effecti ve to "treat" a disease
or di sor deRoTF ﬁer@umﬁﬁl@n,@a%%&a?ﬁwéw? ompg, o IXIPROME ot cancer, the

t her apeut i cal | ywddnQedni’y faadaBluhilinhiat(WaDds bl g€ anoleedsioe-grdveing)wober of
cancer cells; reduce the tumor size. inhibit (i e. .. slow tos ext ent
and pri&f er%%jlgV%tlb‘B?hoé%ﬁ‘éaé‘Feré%qt f’egﬂﬁf'il fhterg‘él?sl 0 ﬂ]gi“ﬁ{ngj 1‘?)“’3??%1?1& allé)%rgogans :

i nhi bit (icaBed lybRpldsPaSOoByngphbantWihhrpieplemahiells, shap detelipdroonehigst asi s;

inhibit, to so ext , _tunor ow h; and/.or relieyvye to. eX t 30one
or nore ofb?‘f‘}‘i’é:gﬁiﬁ?'ﬁ?‘gﬁimﬁé@%‘fsa“? écf\é@\ﬁ t W%'frﬁ%lg%uélﬁ%%lra .Oc%réngtlﬁgmgl&%ﬁhﬁggi on
herein of cspdcRll wdgicn, choradthitzed ki eivinid, hepetiglotglinamnia pne demrolijeraivntvf edlld/ or

Kill existin ancer cells, it _can he.cytostatic andiar, t ot DXl The
t her apeut iIE%‘E%bf}“%‘f“ﬁléec@?WegWLmﬁPméﬁaﬁ%%ﬁgﬁ?edw%o“i' ﬁﬁi‘@‘t‘%ﬁ‘m&ﬁ%n ®or a
cyt ot oxi ¢ RIPMIkipHeReadonglgoddtibgldigs apeutiofa pgeit caletimbdvelodilsease to be

treated. "Treatipg" or "trea t" or.."alleviation" refer t herapeutic
nmeaures, Vmwﬁﬁf‘lﬁ'ﬁg%‘@f’&@’f’%{- y@e‘bﬁlseﬁégﬁ 1.%?“"%) o8 8"?’/\;}1“%{3 ﬁevésg%sgetﬂ) t he
target ed pafitkabw@r gunaineks), whichdcadsliogomgef the Fyrogems of Weldchsodm'sr eat ment

i nclude those al read ith the di.sorder el s to have the

di sorder or th%%m?lﬁyﬁfbeﬁﬂeﬁtéc a&e%t%?ndicejcgmibgé?%ﬁBléth%%%é\}lg‘g? %38 iﬁese terns

i ndi cat e tdeeorBinh er @apenktonandudertophy ASEIN “Cantisely, tigpheiphosph@assiccessful i f

they aneliorate, |essen or decrease.the s 0 . |, ] i or ot her

pr obl éfts atB%lg]@fné‘{eé"Ha i SIT%O?éba?ee%(l)l?la%ll?ie‘%/dlgg(rrmae@,ah g{sﬁs?eé%fdgi%& ecrease the

chance of @asribia); leeqbencHCHiipbdomednjeivn Moxil@rbpltezpatil oplsads®).ot her

probl ens assogi at.e i I sease, o 1 1-nhi.bi indf @

t her apeut ?1811a§i8%1[de g?émts HES ﬁ|e q%n@?’%ﬁmﬁlse ﬂlgél()%é\gnﬁ u"lrrf?m leRohhaf e
cyclophasphamide (cytoxan), melphalan/prednisone/thalidomide combination (M?T);

thalidomide/dexamethasone (TD); bortezomib/doxorubicin/thalidomide/ dexame_thasoﬁe
25  combinations (BATD); bortezomib/melphatan/dexamethasone/thalidomide combinations
- (BMDT); bortezomib/melphalan/prednisone/thalidomide (BMPT) combinaﬁons;
bortezomib/peglyated liposomal doxorubicin/thalidomide combinations (BTD), and other
alkylating agent combination therapies and corticosteroid agent combination therapies.
Alkylating agents include, but are not limited to, melphalan and cyclophasphamide.
30 An example of an alkylating agent combination therapy includes, but is not limited to,
Vincristine, Carmustine, melphalan, cyclophosphamide, prednisone (VBMCP).
“Steroids” include, but are not limited to, corticorticosteroids such as dexamethasone
and prednisone. An example of a corticosteroid agent combination therapy, includes but is
not limited to, vincristine/doxorubicin/dexamethasone (VAD).
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10 capabl e of inhibiting the growth of a cell, especially tunor, e.g.,
cancer cell, either in vitro or in vivo. A "growh inhibitory anount" of a
t herapeutic agent of this invention for purposes of inhibiting neoplastic
cell growth can be determ ned enpirically and by known nethods or by
exanpl es provided herein. A "cytotoxic amobunt” of a therapeutic agent of
this invention is an anount capabl e of 15causing the destruction of a

cel |, especi al Fpispruaptionates”dncludeaie ede noelithitedad, tplitﬁfdrdnﬂte\(é g[ﬁredm®i&| vivo. A

béyégi o m N e B A By RO R i o ko Bhuef T, P

"anti body" is uSedidomide b@ld{gﬂ@ﬁ’d&ﬁﬁtosremﬁﬁmmddlasagaﬁmlfogmlofgmhxtnmectes for-

et ral | 21 P PRag BERa o SRRy AL TR Ao ¢

speci f ci tEINMDCI]QQﬁIa@mablm%l Isedilas Mashadg)| AL etha) Q0N BicognhicBollicéCheand

it Lve pol e bt LS ranspeeh bt ao@u SR AERPERT b P ca

activity 07f7lt9h|06aildmmt680n According to one errbodl ment, the anti body

binds to an ol i.goneric at,,ar trinmer form
According to ang'fj%esromér‘r‘g P%‘It"i"f"mmf He gn?lg 3 rape ttlacctir fn?:eél ‘fompnlsm%gh%to a 25
protein, whipcifiadrhinBierigg € protdagonierihhibitdred by a m)nocl onal antibody of this '
! P\Jﬁgil:{)gz al( e]; ?a %ggla? eggg%{ét;adreg)grmrefq(s)g&/ an T,t]l%eﬁagoﬁlcltr%\a/t%l%}le C%n'Bﬂ? Irll%th% Ste; Tgte phr ase
qualitati welmiiinéringiac alkylmobg agetity i n comon W t h an anti body to whi ch i t IS
e I L
| n one enlodiprivng the st o3@lantistbdcya thailopide wethelidvmida Anslo guret fea}eb@vebeduce 't'he
o o Rl kB BElb ALl Al o TAGbL d TR AR |
ant i bady" dsspmnel b atutduasdd) sess to d:emtmﬁuhemltalhﬂhe@m)m affesti(aatrdiyp for pecover ed
froma conponent en%déftti?n nat ural environnment. Contam nant conponents of its
natural environms are fraterials which would interfere with di agnostic or
t her apeut i ¢ use3ntdrdhittdnradimigstation i3 ddgtmentribht isanet ¢onsdeutdielyedvry wishout hor nones,
and ot her i naceous solutes. In preferred

enbodi rrentlgte'%q‘néﬂ}n %“% %a%q’?tl)%&rgurl fied (1) to greater than 95% by

wei ght of anti laddmlﬁ@tlde‘tlepomheallobwlﬂlhenemwoye firshan dhgrapautis agenst ingln&@h er abl y
O (2" R e s ARG LGB B APLAER ol T st 15
spi nning cup seéqUeffativr gmamt’{Gp thamphdivogenes discldsgd BDS BAGEMewder reduci ng

d . . P | _
otain soPirear@Ran b SptBlln SRRRRSLE, b dirBhve BOBACERNSY 2ot nant
cel | s si naketeahinkdaspirios aodhporeicty afinctlieds mhtinhiodye tatnkruaroad. envi r onment
W |l not be prg ~eAb AL %ffeafw@%gﬁnt” fe&géotgsﬁgrgam& bRkt De

prepared by at ﬁeas one purification ste asi ¢ 4-chain anti body
unit 28 a dgettef @m%nveanmwf&cmqﬂeémﬁtaedma@mg@éd inp mawwmal Glnpdtieat) Ini ght

(L) chai “S[hea&ge@] MO de Gl & eut}&ﬁyxff e&h&inp 5 thel %gd}{'tr@daté ad Gé?%?'StS of

5 of the basSiC heterdtetra al ong I ona ypept| de
called J c:lamenpella,rrdduchéxeerimmreuzcunhran(1eleloafﬁo swﬁxmllmdmgef@ﬂblEgOpM| | e
secreted | | 1, 7€ es
conpri oi g 0:eECRRRLED B DAMHTRILEL b i L TRA KR Bt BRGFIDPOET

case of | g@Ep) tumve métasthas; mabilrif, to soge getaesy famloyglaﬁthu@ﬂd@@fﬂ@@@wdam gt Each L
chain 3i) S one or more of the symptoms associated with the cancer. See the definition herein of
“treating”. To the extent the drug can prevent growth and/or kill existing cancer cells, it can
be cytostatic and/or cytotoxic. The therapeutically effective amount can be a growth
inhibitory amount or a cytotoxic amount depending on the therapeutic agent and the disease
to be treated.
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|l inked to a H chain by one coval ent disulfide bond, while the two H chains
are linked to each other by one or nore disul fide bonds depending on the H
chain isotype. Each H and L chain also has regularly spaced intrachain

di sul fide bridges: "Each H chain has at the N-term nus, a variable domain
(VH) followed by three constant domains (CH) for each of the a and y
20chains and four CH domains for t and e isotypes. Each L chain has at the

N-termnus, a varh@pler ‘dﬁﬂﬁﬂdﬂt”(o\/héllef/ﬁﬁdgﬂ\ﬂ&&s bmh@a&ammm&esg@mmmécu at
its other end The VL is alig rh(ge \é he Cl is allgnedwth
the first YWIFsisANPreHIheish oI SW@%@V"%&% t?‘%?ﬁf? copdiop oL HiF AP ami no aci d
L esi dueﬁ aflﬁ)s@ﬂﬂde%ii/ﬁdrgﬁtﬁleflﬂﬁémmms@hﬁéaflﬁﬁzﬂh brtaweelsr 4shelilak glte gbaita and
eavy chain vari abl e domai ns airin eth r.forms a
D501 nol o st e e oS donte SR P e o e d e Sl ARG ¢ o

di ffergnt ﬁ%ﬁ@arﬂfpl@hﬁda&ﬁﬂls%helé@ﬁe scgsful iBasy @manﬁhté;llesmnamﬂedrmmnol ogy,
8th ed|t|on niel P. Stites @bba E Ter .an_g '.I'ﬁi ram G Pai sl ow (eds.),
Appl ot on b SO NGRIRIFRIOTEH: othggRblds aosed ik eflsPapr aetonat, O C TS
chain fr ome&syw&&b&@m&m&par:ma of BqURecya sl SiegMaptotng, compli@fiotswn othkear | y
di stinct SOtB/? cal |l ed ka(g a and | anbda, based on the am no acid
sequences Jpb! pissocd T di%aifai ns. Dependi ng on the amino acid sequence
of the constantA fgﬁ)mhI’hlﬁlﬁtof;iﬂdunﬁe)aumembaitmsge(n&i)thlshmramiwgd abumdunts can be

dt t Th f
??rrsrhgglél ob‘glp? 5O Iﬁﬁﬁnac ‘i'j%gl%egltofr 4 C&E éﬁ%gﬁy tlJ,{ﬁOle,regg,Iacgu%e %\élvm&le i vﬁ;% &

]gesi ﬁnat gdma:zvo 3A “Browdh nﬂmno@mdlomt” beasmaamauuehgﬁnt orties ywmmdn a‘mqjuasas&s are
urt her divj.de nt o subc t v
di f f er ence ‘qﬂblﬂﬁg ’?8&16%1195 8%1‘ ‘i?ﬁé’f’ p%ﬁrmn?d empmﬁalr%’a b )%n er()"e’1r51;5,~:19[i2 (g or
fol | owi ng BukehassAsVidddaein! g&2, 19G3, | gG4 | gAl, and I gA2. The term.
domai ne. odi f fer Sxtoanias§tioss Bahedik sl oRE R U e
][redl at@s a@mxwiine besaradtiog oameklljeipemﬁlystpmou égx;canyer@éll aitipain vicebaie vant | body
or its part. ar anti, 1€ r
. . ag&gyg% aJP%lglt gf%bp%s% fe nhltc)#nt;' ne\ég‘l %tl%%h'l éﬁ)'xrt}f c%.BPQ &%&&%Idy

di stributé evvari onal ns
| nst ead, tdEI@IM:allggndjWSnﬂMIKBd)Wlofﬂﬂl@ratl veI y invariant stretches called

framework regi [[[llrg%te %) 11%0 f 15 S%ﬁ,ﬁ%@b@&d&qgé&% zﬁ:&%g ?ﬁcglgyg% Iﬁqglréx?tﬁlgfeeg' ons

of extrene var ervari |on at are each 9-12
am no aci dsndlemgnocbna aﬂﬂ:b‘dd&zb I(mclddmgagmlsoﬁntwmsv@ndmavylzalgdnhb@hs) chai ns

each I S ody X horiitons AL gggpl%gfaegcﬁ%ﬁ? polsSRAA b AR, LR AR unti-

conneczt ed 2’r?y ypervarti or m odps “connect 1 ng, and
in some cassbodiey mdiggpentt obdniibodies (S‘eebblewi asgog s tthey epecifieel bhipds vaiive abl e

w th the HparoiF iR P i S BRI L o Arkr O BeRaA TS 1% Re
f ormati on Eécotdmg tanhd gﬂmdimnemd ithegpngbady bofds sreniobigetn@is fpvee akaeitpradeingl | |
e.g., a trimeric form. .According to another embodiment, the antibody specifically binds to a
25  protein, which binding can be inhibited by 2 monoclonal antibody of this invention (e.g., a
deposited antibody of this invention, etc.). The phrase “functional fragment or analog” of an
antibody is a compound having a qualitative biological activity in common with an antibody
to which it is being referred. For example, a functional fragment or analog of an antibody of
this invention can be one which can specifically bind to VEGF. In one embodiment, the
30  antibody can prevent or substantially reduce the ability of VEGF to induce cell proliferation.
The term “immunoglobulin” (Ig) is used interchangeably with “antibody” herein.
An "isolated antibody" is one which has been identified and separated and/or
recovered from a component of its natural environment. Contaminant components of its
natural environment are materials which would interfere with diagnostic or therapeutic uses
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Sequences of Proteins of Imunological Interest, 5th Ed. Public Health
Service, National Institutes of Health, Bethesda, MD. (1991)). The
constant domains are not involved directly in binding an antibody to an
antigen, but exhibit various effector functions, such as participation of
t he anti body in anti body dependent cellular cytotoxicity (ADCC). 20The
term "hypervari abl e regi on" when used herein refers to the amno acid
resi dues ofor &8 aﬁmohp@dwcmmneah@ureeamﬂ@ie@ laeid Stber prundinagesus i ndi ng The

Yol orer PRI BT EPFEGrbRmP oo iy " BURITAhOUE T osi dues
24-34 (LI) eafz&—tﬁa@ 964y vadih tBBarﬁBO((yLaB)detbmnhéﬂlQ)y\dhe, ngzlnamomradd mlcﬂut 1 35
CINE AR MR A T
I mOF?EI @ﬁBJI %e?;tﬂhﬁlﬁﬁ%itemﬁhﬂmﬁdmd@%ig}l@ Hyie@ét s bfta sh@nip cen sel}iaamtomi Ghmstitutes
0 a et hes nd/ or o e. resi dues

"hyper var |%0m0§efr%§y SPE'P&%lEr%‘é%%fﬁg‘?%r %‘nr‘(‘ upps c q‘é’ﬂs lﬂsﬁig) Omas $2e (L3)
|a2dt Egs?(/Lboralﬁldfe%ﬁl'ygﬁlvéﬂ'ﬂa)m E(ﬂat‘é&ar(ﬂ;ﬁay mﬂ?de@ﬁite]agfirl?‘]c(dk?)e srm%mwﬂ]hﬁec\dﬂ)bn@lhbt hi a
ant i body" %?QS Sageqt Eé’?@i“h OP’é]PE‘?J‘i E% 5'%%8%{9%81@3 SORPATRE Y lru())rlﬁe eg%gul ation’
of subst anbidalatily, hermeaeneers aritbip e lﬂ@,réﬁa&:dbpdilvasdmmlpuamambmste[es

rrprlsmgtheallyy ul ati.on aral denti exce QL. RS i.bl e n@&qrglly

occur rng mut atT!?l H?Ict "‘altamcaélﬂ ‘Bftésséztﬂ‘ffer ' #ﬁ%fgyco ﬁcomll\?g%ocl onal
anti bolo:h eSld&ftﬁalhngif‘(L)’clﬁtﬁﬁ@hd W, 1dém|on¢ea:hyr(ﬁ):¢mnhs (saggvlrasnboay sqnmgtse)fanwh geﬂi c
“site. Furthe ontrast to polve tih ns ic

. %ft%%ﬁlf h%_ﬁrtof 818?r Lgnt& orn% & ttg a}{ (!l(P tlona op %QXalt%d d& I?tdll(i)

i'ncl ude di agai ns Rer en erm nants
(epit Opes)theleﬁﬁd’bomﬂﬂl@l aBtigdn baniﬁngtmeby willﬂe gicreed ﬂ@f’darwgadlcﬁsian polginatigedo

det th dd f ,

e b Ay LAl 0 A Lo SRRt O

gu ncorlt's?m Inahedsdf 196 e 4atbhinlbad ns@nera]heauwdhsﬂ,o_@ﬁ ddltm dioflohahdin iss nlot to
e constr ui.rin ) r ar

ot hod. | Foriked i aihin hosheRhBaHS fisRaOtont R REFHoHRM: ARNAPRI bl

iK'n\élent io {1 mlae"r by engorepac éﬂulﬁ;lre thdnds ﬂq;)bmdlmgnmhﬂﬁtclmni obiopy Hach ﬁtandl ésbain bedt by
ohler e . . nan

: dagsq lﬁs begg]#gjf i;pa mt cgau{l :ell%ulale bt(?(p?a%: %CQ?I cﬂ%ﬁ ﬁ%se§ thg g%—%ggi,gﬁrsg 5 g..

DNA net ho ar otrc an

U. S. Pat entariblsic ddO4in 8%15) ﬂéﬂagred b"g‘rhareé coet d@nains ﬁﬁfq)fbtﬁ#ﬂegﬁh@@.wdaﬂ so be

i solated from ph e antibody |ibrarjes usi nq e tech ques described in
O ack8n e¢haigs and g il éomgsszf%e&n%%ofm@g%?“ wém%i“ te“ﬁ“““m Biol. ,
222:581-597 . 1 Li @RERbSL The vy is 1he

monoc! onal Van @123 am ﬂeiég(ﬁ\ﬁeﬁl)g cI u%%n?g(%] 1antl bodi esel n 1\S/\/m ch a

portion of alig'ﬂ@i \hﬁﬁﬁhb’\/@fﬂﬂﬂi’e ¢ ghtigeidadin thesﬁrstd:emmntédmam bﬂ”l’.ha:)]ﬁeabwtl:hairogous to
correspondi ng sequences in 15antibodies derived froma particular species
or bel ongi Gﬁ‘g{lt) OPWW@WWIaaﬂ Taﬁrlﬁiqeb@d?ellﬁ"%fb@ fosm agipertags betwph thelighe

r emai nder ma?ﬁ Chalgﬁéﬂ%ﬂgﬁﬁk‘;@gg’%ﬁ% V\H?gopav n@b%ggg%glef%rﬁggrespondl ng

sequences I Specl es—-or ongl n

anot hey an&hgtft?g%g&{ fﬁﬁ&ln‘o LiteS lFQP!h@%ucnﬁ‘@ atiBrdpeRties b tﬁ@&h’ﬁ%ﬁt DsseS Bﬁ h
antlbgl | on s they exhibit a biological activity of t

i nventi on f(ISlb;@dl'tS, 8¢, %IW%QM@QBM & elien.iRegis! BiStisgs, Abliiﬂrloc
20Nat| . Acqg, aléCTIlS‘tl‘%? Pé‘g-lo@%éijs') ﬁ%ﬁet&ﬁ&&ﬂﬁée NERBCITC199Atj.po £9 Of

interest herern inclu primati anti bodri es conprising variabl e domain
ant i gen- bi QiR 0sequences derived from a non-human primate (e.g. Ad Wrld

Monkey, Ape et Cpye 1aRGin RASHPhy CORDEANpeEiBdiaf Be SRRHANE 8B8¢ of two clearly distinct
30 types, called kappa and lambda, based on the amino acid sequences of their constant domains.
Depending on the amino acid sequence of the constant domain of their heavy chains (Cyy),
immunoglobulins can be assigned to different classes or isotypes. There are five classes of
immunoglobulins: TgA, TgD, IgE, 1gG, and IgM, having heavy chains designated ¢, 3, v, &,
13



An "intact" antibody is one which conprises an antigen-binding site as

well as a CL 25and at |east heavy chain constant domains, CH 1, CH2 and
CH3. The constant donmi ns can be native sequence constant domains (e.g.
human nati ve sequence constant donmains) or ami no acid sequence vari ant

thereof. Preferably, the i ntact anti body has one or nore effector

functi ons. “Antibody fragnents" conprise a portion of an intact
anti body, eﬁlﬁ‘ﬁf %E@@tlnbélyt h%e aRh& §6Rssadhe ﬂﬂhﬂginﬁded\lﬁb kaelagset @gihe Basifoft he

i ntact anti bod | es of anti body Li’ﬁgmsnt s i.nclude Fab ) %ﬁ "
F(al))2, 4Rl ‘F‘}nﬁ ﬁ‘te’écesm%%éﬁi“%‘!‘?e 2 BN it BRI S Pt 198 "Bat ent

No. 5, 641 Sﬁgg @E)I]%Ggﬁgégggg I% kdl gaAdrotein Eng. 8(10): 1057-1062

[ 1995]); sI ng ai h=an and rmultispecific antibodies
formed from anﬂhbtwy "Yarigljatbrefoss to tlmﬁactcﬂ)@meé@w@ﬁmeﬁmqaﬁéﬁrwwq dogaings”

gener a| Iy 1&%%&% 55‘8;&; ?i@g,g‘ie%%hg%ﬁ%% IRE e dohatARAkiAesShtidh bindRgOt ei n

Eng. , (10 , these antibodies conprise a pair of
t andem Ed meégeferstsaeolligity @FHPMHF@HQUWY fon its paedas antigppt Howopthement ar y

|1 ght chal Janmh%@selg& a&éﬁ@ dflsftlc?l;d{@daac% the OT0-ARbA a@mspgh e%@gar{asg igpmsind. | Near
ant i bodi es can I'specific or 5Snmonospecifi ain dlgestlon of
ant i bodi esingeaddibe ¥egions conkds of whtiveininveiant %ﬁeﬁmswgllﬁrdrf&wﬁtl%reg181§| FRY " Fab"
fragment Siof%%o%m%%bﬂ&'?%gar kg bygﬁ(ﬁ?'@ﬂ%gi%ns F AR ORRELIRY chigll ecting the
ability to crystaﬂlze feadi |y The Fab fragment consists of an entire L
chai n 18l orithypertanablp ecgioas’ thdzﬂaee qaelgPd% agraFids lope: t He verdtpdomapngiaf 1263Rd t he
first con | Ml dhhtingOEQRH cbAdufdiisgnent s
nonoval entsﬁ Mﬁlq?gﬁcg?gg%agﬁ‘g%@lﬁ-?%u??%‘édl nége@Hi .btmg as? a si nlg)lge anti gen-
bi ndi ng sidoenccRdpy ﬂmeethye%mmbte regiongnwhigh fOBBéI&PPW(@P%fém& g Hgo®e PasEYe

F(ab') 2 fragme % artH *@Héégm&m?é)rﬁhgﬁ%éﬂ%ﬁaﬁwre’gﬁﬁs ficastl dobid@rd Herked Fab

fragments havi di val ent antigen-b activi t){ and is still capable of
cross- | i nkiegeghea Atdlege proximaity byrtheBreandswith e Bypervpdahlessions Bk cdehy havi ng

addi ti 19 nal bW Rl RYS fe Rrmbich RN Yenl BEIRIHUE oﬂfnﬂb&ﬁes% raeamt 4.,

15i ncl udi ng ohe or rmre C stel nes fromthe antibod elnge rggl on, Fabl - SH
is the desteg i agcal Ifergah SEREY: Iﬁ'%bllﬁf’iﬂl"‘l% AEYiFe HH‘@ s) of the

const ant Ckﬁgmat&sof@a%@mh @eﬁle&ﬁ, Mh* 9'99 5. Ont: cofstADdonaiRnkd R diolveRgreit S

originally were pro duced as pairs of Fab' fragments which have hinge ‘
cyst ei nes’ ipdindingan pridetly CraReptigen it E’ﬁ!‘b“c‘@ﬂﬁlllsleg%%m‘bffm‘éﬁflﬁ B¥8YS fragnents are

al so kno & Et]&uﬁqlé‘e{nﬁgd;ﬂ?,nh ﬁt%wﬂ sdchn@Iaa RRkidig ADOE). portl ons of
both H ch |F1tsq)phel d t(l) et her v su‘?]?l des. The effector funct Sns of

anti bddi es ar e THeteapn W@G’aﬁﬁbl%@&t%n\%@ ysedl epran yefery tadhcgpning rﬁS‘ ®Edion is

al islo the p@fh 2A@RAIRIEE FreR¥sphiivl €fe RitREShinfieH) Tﬁ&%&vﬁ&bﬁ&égi@i n types of
ce

A

generally comprises amino acid residues from a “complementarity determining region” or
“CDR?” (¢.g. around about residues 24-34 (L1}, 50-56 (L2) and 89-97 (L3) in the V, and
around about 1-35 (F1), 50-65 (H2) and 95-102 (H3) in the Vi (in one efnbodiment, Hli is

25 around about 31-35); Kabat et al., ‘Seguences of Proteins of Immunological Interest, 5th Ed.
Public Health Service, National Institutes of Health, Bethesda, MD. (1991)) and/or those
residues from a “hypervariable loop” (e.g. residues 26-32 (L1), 50-52 (1.2) and 91-96 (L3) in
the V[, and 26-32 (H1), 53-55 (H2) and 96-101 (H3) in the Viy; Chothia and Lesk J. Mol.
Biol, 196:901-917 (1987)).

30 The term "monoclonal antibody” as used herein refers to an antibody obtained from a .
population of substantially homogeneous antibodies, i.e., the individual antibodies
comprising the population are identical except for possible naturally occurring mutations that

can be present in minor amounts. Monoclonal antibodies are highly specific, being directed
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"Fv" is the m ninmum anti body fragnment which contains a conplete antigen-
25recognition and -binding site. This fragnent consists of a diner of one
heavy- and one light- chain variable region donmain in tight, non-coval ent
association. Fromthe folding of these two domai ns emanate si X
hypervari abl e | oops (3 | oops each fromthe H and L chain) that contribute
the am no acid residues for antigen binding and confer antigen binding

speci fici tyah@Q athcantidirAte. HRMENRS ., uﬁé@gﬂa@@ongioﬁal\muoapb@pmﬁm n (or
hal f of an Fv conprising only 30t hr eé CDRs. speci f for an antigen) has

t he abi | i tyhi¢hpingly f?éaﬁﬁwdﬁﬁHW”&ﬁﬁBﬂ@%dﬂ%F?ﬁﬁﬁﬁﬁméﬁsQ@F@W@r“ﬁ?f|n|ty

t han the efljobend? 'aﬂtﬂioﬂﬂls%ﬁ&&ed aggln@lgl' et \Ricinin¥nt oR iR Qn@ldar @vidatiesas " sFv”
or "sckFv" are antib ment's_that conprise the VH and_ VL antj body

domai ns cdh%%@@@ﬁcﬂyn’thé n@n@ﬁ%@l @mbecilgﬁﬁéepﬂveréag@w&.whaﬁ%vf @pEprxpthepipyd sEy

pol ypept i dgicldtnhiBREd BRI h8RDdRs PPAMRERfd: ol deRKAT lslaetmeaoﬂsﬁ@ed\éki and VL
domai ns whi ch enables the sFy to formthe desired structure for ngen

bi ndi ng. FERUEDE Predugtiongt gre aapbody by anppasiquiar HiGHos: nFerﬁéafﬁH%lﬂ}?dw%la

Monocl onal anbBddid Askirasa i E}esenl ﬁﬁentﬁ@%@[ﬂlﬁﬁ-ﬁrg)a&ﬂ@y M2 yBriReis. methodology
Spri nger - V@rlag, New Yor 69-315 Q}994 B rreﬁaeck 51995 , |nfra
The t er m "iyptastsabekby objes F%‘ﬂfe M%F?ﬁ DTt THBNPE $nke Mmaft iy

construct |MA%%MloH§ﬁ%ﬂaEﬁa$ uBRFotRamedb @@dﬂ@%@@@ W\stmtemodst | i nkers
(about 5-10 residues) between the VH an gwgglns nt.er-chain

but ndf i rfb$L&ERaiThe p‘&?”r"f’lr‘?ﬁalﬁpt"?%s"\ﬁaaﬁ P‘ﬁg Gemip @g@d“ml? 3¥H|‘"faP?Fg in a
bi val ent fysigMRNEchniqué- describaQiRETThcki@Mdt BY Nate, 352:5BRER819Ud), NGarkd dt @5, J. :

10Bi speci fic di bodles ter rs . of cros over" sFy fragnents
in which tM@—%ﬂQ—a?\%‘? ??825%@2% 6‘%‘?% bﬁhf"r %’68?36‘? are present on
di fferent pol yQﬁ@hlbﬂ:ﬁldﬁbl&lnﬂsodld&haﬂéﬁdhﬁﬁde&blﬁmdﬁgQﬁﬂlﬂnﬂd:s nmlecﬁ agpdrtyoniaf, f or
exanpl e, 404, 09 al oc. Natl|. Acad.
Sei T USh, Thiegianien el e 5y i o Beme e Sar SRBHIT R R Yy

rodentiy aniliksass @6rivdd romh p’ﬁﬁ[duﬁr gitichadicRagind © atﬂaﬂiculaﬂanmad)d'y dsqormal
sequence deri ved fr n1the or th§8 part humani zed

ant i bodi eSS Hg wrﬁﬂﬂﬁ 8@6?&W§56%@8§ %éﬁ % forp 9'n which
resi dues fcroﬁe@pandilngqusalbmlbbﬁgg dbﬂvﬂffrddﬂmolﬂempmleirm bamgmgmlaacthd by

residues frogma erva i abl e on of c
el body) i sbURE RTad B Vol Ssiahelt oFuRe Rl RE E R R
desired arbidlpgelt agpig bf thiziiyentiaf (bderlV. 8 yPateanibo. @Iaﬁﬂabﬁ’l |ah<j/Mohnm$e1mis E’_nsJ ances,

ﬁgf ' arrewo r1&211:1 Sg dogci.(ggg. 8r1 e()%l‘j F—EESSS 85845)h8111pn%1n1‘ca‘ Qntfbnﬁ]él (%%lteres}{ h%l@lné}ﬁc‘?utfeepl aced

“primatized” antibodies comprising variable domain antigen-binding sequences derived from
a non-human primate (e.g. Old World Monkey, Ape ¢tc), and human constant region
sequences. ‘ \
An “intact” antibody is one which comprises an antigen-binding site as well as a Cy
25 - and at least heavy chain constant domains, Cyyl, CH2 and Cy3. The constant domains can
be native sequence constant domains {e.g. human native sequence constant domains) or
amino acid sequence variant thereof. Preferably, the intact antibody has one or more effector
functions.
" Antibody fragments” comprise a portion of an intact antibody, preferably the antigen
30 binding or variable region of the intact antibody. Examples of antibody fragments include
Fab, Fab', F(ab")», and Fv fragments; diabodies; linear antibodies (see U.S. Patent No.
5,641,870, Example 2; Zapata et al., Protein Eng. 8(10): 1057-1062 [1995]); single-chain

antibody molecules; and multispecific antibodies formed from antibody fragments.
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correspondi ng non- human residues. Furthernore, humani zed anti bodi es can
conprise residues that are not found in the recipient antibody or in the
donor anti body. These nodifications are made to further refine anti body
performance. In general, the humanized anti body will conprise
substantially all of at |east one, and typically two, variable domains,
25in which all or substantially all of the hypervariable | oops correspond
to those oOfheaxp@&ionMURGARartithdes" @ehe@dtyl rifars as the ahtibodies Gudriteant Zaphtayt @l |  of

the FRs are thase a i nogl gbul i n sequence. .The hupani zed

anti body o BRe USRI (UHD B e TG HiGpu e TR

| minogl obul Lo For further gt sl Sen Jopes et al.: Natire 321 522- 525
(1986) : 3dﬁ13@’61i’fifgﬁrf°"8%aPé‘ﬁf.‘{fa‘f\‘l%{h,"@ﬁi’é‘éé‘?%‘)?%- 55 (A E8E Cagﬁagﬁ?%ﬁfca‘? curr.
Op. Stysgcgmm\%ﬁ@cfmﬁﬁ%- 5?6 (1992%)_. i Af;'jsp_e;n efs-depende[l_t ant:cbody" IS
an anti body which has a stropnger binding affinity.for.an igen froma
first manmalia® a%"ﬂb@?‘@%‘mf ‘i’fe?ﬁ&?otdleﬁg‘sor&f‘%ets %30 WS%?IO%B%@@?“%I‘% R Pgen 17
froma secanei mapmgdgiits,Hpe 6 reslualNoeMiddnent, b Neigapinirefectiepbaadiiy tant i body

"bind specifically" to_a n antigen (i.e.. s.a bi ndi affinity (Kd)
val ue of rﬁSysrt?g]?Z(? r%/aﬁﬂ-‘ﬁ Ql?ol‘hﬁs %%g‘%ergﬁ?%mf\?lo(fﬁ? %IF%‘?QEI?WI af%%ngr%blgtg i darlf‘ili)lgbout 1 X
10- 8 and niegibn peredie oebé M chdn Wy e aidithe fisbomstarit demdi@-oforigheiwytchhiagCglloi ndi ng
affinity for a honol ogue of the antigen froma secaond_non- 5 hunan .
mammalPan EskEpfeBagmentin mogovgien) Wik respsig etEsn PEige 16p 1tdes ¢ ungle 2H8BLt 500
fold, or %ndi&gaﬁtfe. hﬁttrel%_gt éfgllgntiﬁﬁﬁﬁkﬁfdsﬁﬁﬁ%e k& P‘%H’bg'ﬁ@gnéftfwh%t y for

the human antigen. The speci es-dependent antibody can be of any of the
vari ous t ypaghiypforasiondsad ives diagfidietiiknd Batafbegwents butingaliefant artigyn-bigdiag

humani zed or._.humgn anti body. t her. I.C B, S| tion "which
bi nds" a taé:?“él@ia%gfls S?iﬂtcgpfagfs%tOfFéssoﬁgérfgﬁagt&éfoE%S%E’?g%s élgiﬁl;fg%npg\n%t]h_ sufficient
affinity shrgmenishy havingradisiosal faveresigevtat the carbexfyidrmanys af thpepddewrine agent in

acting on a cell or tissue expressi ng.of having. the e nd does
not sﬁéni fingludies gner g9 st Gt ﬁleéﬁﬂ@f‘yt@’%@g n. Fgp -S%?%&éﬁ%{ga%wgm s, the
e>r<]t'ent bof lﬁidihﬂfdﬁgaw% thlgﬁl th@ejfs&ﬂ?liéﬂi’i](ﬁle@ﬁﬁﬂlhe todstant domaind Beagefrée thiok | be :ess
t han about 10% of the binding of the therapeuti.c agen p.its panticul ar
Larget  as BePerAitRaA D BosgtiniorisBRbL HEk e bt fy TR AT EOF FerRab 3
(FACS) anglys hiﬁg{(grs{eﬁgé I R S5thdl cB%chlQoﬁpMﬁ%& of\ﬂﬂtﬁﬂ?)df ﬁﬁlé’iﬁéilltsta@e die

bi nding of at peutic agent to a target nolecule, the term"specific
bi ndi ng" dmowspecifically binds to" or is "specific for" a particular

targety,or an epitppPga n@c&lﬂfrfséscth'é @a&b&?ﬁaﬁﬁnams B sk AGndiRAteld S

measurably different Troma non-specific interaction. Specific binding can
be neasur gdgetlfesby divaHidee Thspiferderdprationsf apiitodicheye deterningd| by ceduenccdibpar ed t o

bi ndi ng OfthﬂF&f%gfofl,%hiéWe%Sﬁ'ls%lsp%&%ﬁ%l:o QRRIA He Yeck Stord (FORY @Skl 8n 8drtagi mi | ar
structure that does not have binding activity. For exanple, specific
bi ndi ng cadsrasef gdser mi ned by conpetition with a control nolecule that is

simlar to the kafigfl militfinSNAPRly SragABKEHESTINRhs HOMAIALSkRe-t arget. I n
this case, spechilgﬁlblmﬁdi ng is@gdid(g:at ed if tlﬁle lst))i ndidng of 'the | abel ed

t ar get25t o 1acqsnivion andsbinding aits- t Thicefragmentronpiste of apmenad eashcayy- apdensdiehlr get .
The term " §R&GkEist REDA S Hain B tigh® REELEVafcd ds¥oc Rt bR theFb1ding o2 MesePec fi C
for a particular polypeptide or an epitope on a particular pol ¥pept i de
target as tFoalgmains emanate six hypervariable loops (3 loops each from the H and L chain) that

contribute the amino acid residues for antigen binding and confer antigen binding specificity

to the antibody. However, even a single variable domain (or half of an Fv comprising only

30  three CDRs specific for an antigen) has the ability to recognize and bind antigen, although at
a lower affinity than the entire binding site.
"Single-chain Fv" also abbreviated as "sFv" or “scFv” are antibody fragments that

' comprise the Vg and V[, antibody domains connected into a single polypeptide chain.
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herein can be exhibited, for exanple, by a nolecule having a Kd for the
target of at |east about 10-4 M alternatively at |east about 10-5 M
alternatively at |east about 10-6 M alternatively at |east about 10-7 M
alternatively at |east about 10-8 M alternatively at |east about 10-9 M
alternatively at |east about 10-10 M alternatively at |east about 10-11
M 30alternatively at | east about 10-12 M. or greater. In one enbodi nent,
the term "gpegbli te Bividiypeptice @lrgescdnpribdsndiongepide titkeabd®iaatd ¥y hadids to a
particular target or epitope on a particular target(s) w thout

subst ant i a¥y, yothdimdiigh Qn@blemze sﬁvne formathfgféqsrr@rstrewe dyentigen bindingpFer dent
refers to the S| ectﬁh‘ﬁ : mbodi ment ..t he subj ect
is a maméFY viow of SEVy 99 Arivakt “1?18 aimacologyiof Mogoglonal gnubedies, Y0k H3any ani mal
cl assi fi edRa@snbarg@aore ddRC bpithigagy drlagENsy Ydrkmstzﬁ% BrdoHaBorabdental s,
nonhuman pri s, and zoo, sports, or pet 5animals, such as dogs, horses,
cats, \A/5199ga%fe In one preferred enbodi nent, the mam"ral is a human.
Corrp05| tions offhé ks "disbodizk'i Iefélsaasmﬂbmbbgefmgnemsprepncébytdmeﬁmpmg&F& agent
of this |nvent|on and carrier. " her ei n.incl

phar maceutPEREPY (S5¢ RgprdigParag2pl); vl §E1°%F *bi @bc{u%?@lr%@ L&i %eéﬁlged\?v% ch are
nont oxi ¢ tQq edoﬁﬁh'Js sithh tﬁ@mlchﬁﬁbﬁ‘tgloeiﬁﬁﬂﬁﬁﬂn Pddiherretcor admdiftas dosages and -
concentrations enployed. Oten the physiologically acceptable carrier is
an aqueousichikvddyfeutiedn s bivulentdmgnlEMarm,l fegmett bphigsivel apgadiindngeteept abl e
carri qrs IE‘.}C' u1 4 rq.?igfgler T %?e?odu%érsg @E;p@?otsﬁwr IEJ en@ﬂﬁwﬁ&ﬁ]ﬁé £gni ¢

aci ds; ant 7% ascor acl d; ecu wel g (I ess

t han aboutv 1@0&@&1 SuR o Q@ciﬁéﬁﬁmx‘c gRscrp! bmaleﬂefm po‘ﬁ_,lpegiihdashaﬁﬁr Draballibuare n,
gel atin, or i mmunogl obul i ns; hydrophilic él/rrers such as

15pol yvi n;dewlbﬁrbmplctduiéf inaliv eremalsi BI 4QAQ; Vdphend gpllipgertpd, Proc.

aspar agi nel*ﬂatfiAQA(PF&eU@A d0y6%4£'%448rf?@£% acchari des, disaccharides, and ot her

car bohydrates i'n¢ludi ng gl ucose, ose, or dextri ns; chelating agents

such as EDTA; §Hglaaﬂ@ﬂéf§llrm$ of I@udlhmals(ermlrﬁd@ﬁlﬁIaméhf’d@%)%rbic]@lé‘lem uibedi¢sor mi ng

counterio M{Jﬁ Nty HdmBst et TVWEEN( T ) ,

pol yeﬁﬁw gﬁe%gﬁﬁmcglﬁn@gg@mna@%% Y R Rl Y0k Gl & §$@ r B Bo TVEENCT)

i ndi cat i oriupenized antibediesdreainmm aﬁmn%lqbeh@mﬁmwﬁlbm h%dyawkh@l rﬁwéftes

physi ci an tﬁ{] %qjel'va*lﬁblé leoﬁ'oﬂ.hg rééﬂ)‘tgngar@?epieﬁéﬂ By I@sﬁdd% tBm albpgertdi@pI@peut i

agents of t nvention w !l be adm nistered at a dosage that is

ef fi caci ousglbla)ﬂfﬂtltm hulmemmrem (dgporrpghody YR 2tPAe. Wi TRRPIAT AP Y PHg t oxi city

and side ef e} REY Stnld Qo SiBty TR s SR inddichs; VEGE

25ant i bodi e%rﬁg‘%lﬁ&vglg% %ém}l Odg\ip?%@%t% V\uﬂg él %Ilpﬁ o{r?;reme?rbocﬁlrrents- t he

st arti2fig cf%@g@rlf@gwbﬂ?ﬂ)é%eﬂw@ﬁ%ﬂhm@wwqglﬂbé@%U@éfl?layedflb’r two weeks

foll owed 3% s anﬂf%n [Rdan P& FubiRerABRL ﬁkﬁﬁan?z@@%ibﬂ@@stoan%&ﬁprﬁta arting dose
om de

of lenali once per day. Therapeutl C agents of this invention
may be -adrisiduss élﬁbftte ewrf@mdelaihwemnlw@ antibpet @it fhy donas ARty athese or

concurren t&lé&ﬁﬁ&h@lﬁ% ade39 ﬁlr!hel%ﬂé zﬁlﬁﬁéd'y’frﬂ)%rf&rhﬂﬁéeu @ BGeRBURMuMaAR@ pat ent

appl i cations cited erelin are her eb
antibody will comprise substantlally all of at least one, and typically two, variable domains,

25  in which all or substantially all of the hypervariable loops correspond to those of a non-
human immunoglobulin and all or substantially all of the FRs are those of a human
immunoglobulin sequence. The humanized antibody optionally also willrcomprise at leasta
pbrtior.t of an immunoglobulin constant region (Fc), typically that of a human
immunoglobulin. For further details, see Jones et al., Nature 321:522-525 (1936);

30  Riechmann et al., Nature 332:323-329 (1988); and Presta, Curr. Op. Struct. Biol 2:’593—596
(1992).

A “species-dependent antibody™ is an antibody which has a stronger binding affinity

for an antigen from a first mammalian species than it has for a homologue of that antigen
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incorporated in their entirety by reference, including United States
Provi si onal Patent Application No.60/874,460, filed Decenber 11, 2006.
Throughout this specification and clains, the word "conprise," or
variations such as "conprises" or "conprising,” will be understood to
inply the inclusion of a stated 19 integer or group of integers but not
the exclusion of any other integer or group of integers. The foregoing
written deshh RicbRmiSmeRnSpelas eNoinallpahsipktibcdpaidettanttnapendne skil | ed

in the art to_practice the |nvention. .The fpl. i Ex I A d
for 111 uspenrblPriaaomen ety Eon s Sy et e PSR RSl 0o o

the present, i(ﬁlvgfﬂ?&&&aﬂl?n@ﬂ%re"iﬁa\ﬁ-abéhﬁ@el% ani @ dsOp8feABEnb intodd thoboef t he
invention in addition to those shown and descri bed herein will become

appar ent tiox 17986 bakias b ®thding affisty derta Homotogtdel thaoamégoi frign dessend goni on and

fall within the scope of .the .appended cl ai le 1 -
Mat er i al s hiypgn W@%ﬂ BEHE mﬁ?fé%ﬁg?so%b&u fg%s 19 E)a%%![g%uigo i agg%}sagd with
mul tipl e nyet o WOO gol@bicakdrddn i hiading affaéy jor shedhumagbrtigeh dihe spestsypes were
sanpl o, kriSAEHAAPT, Bt AT B SR P PREN AR ARl ok TRl N
aggr essi veprgfeabiyriga hunmized mommanpaiftiodnt resi stant to ,rrpl phal an (Canpbell,
pat fent sensi t FubepBieRieacin %Ay by oo Skl pOIR g 0 ©F @
resi stiant Hisdshlertiegonitx MokACHRaity sush thaiy thempeutieddent ipudelppp fhﬁlgmuric
patient. 20The anti- I | es: : z i hese studies
wer e previ%ﬁ% I%ac&‘é] 8%/?%%{18? W%%?ﬁggg@%@ﬁeﬁﬁ%%)u@ gg&%ggtt m g&xa was
useddais a sgificoly cr@srercaivitly pthprtirgets.t o saehninthiodimeatsi thiexignpef bindine oficE MAD
was diluted in 100% PBS. Anjj -\ Y
o ity 10c

. g., antther ntgtn antgEge rednel Y. 00 JoUPBSSCAGH 461V ¢
adm ni gtrati.on. . .5 e adpinhs 118 tHe-bihdideliFgCt i ON
o1 -vedtly S AB A S 8 R R Bl G Vel
Level s of thunpmtit g@nttalbddres snolecwertbe en Eppsifiebingipe iz gnesilipgliylbays to”

i nmunosor bent «Sggg@cyfoﬁ%;gg@m %@‘%ﬁ g@mple OVh phEGilarai et G iRGIgaBa ipr of i | e

ELI SA kits were purc ro aboratories (South San Francisco,

CA). M ce heaurbly differnt omemen-ispesificimterretipny Speciisthinsingagn bameasyigddor sanpl es

example, by determining binding of a molecule compared to binding of a control molecule,

20  which generally is a molecule of similar structure that does not have binding activity. For
example, specific binding can be determined by -comp'etition with a control molecule that is
similar to the targét, for example, an excess of non-labeled target. In this case, specific
binding is indicated if the binding of the labeled farget to a probe is competitively inhibited
by excess unlabeled target. The term “specific binding” or “specifically binds to” or is

25 “specific for” a particular polypeptide or an epitope on a particular polypeptide target as used
herein can be exhibited, for exampie, by a molecule having a Kd for the target of at least
about 10-4 M, alternatively at least about 10-5 M, alternatively at least about 100 M,
altemnatively at least about 10-7 M, alternatively at least about 10-8 M, alternatively at least

about 10-9 M, alternatively at least about 10-10 M, alternatively at least about 10-11 M,

30 alternatively at least about 10-12 M, or greater. In one embodiment, the term “specific
binding” refers to binding where a molecule binds to a particular target or epitope on a

particular target(s) without substantially binding to any other target or epitope.
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30 were spun at 13,000 rpmfor 30 mnutes and serum col |l ected. The 1gG
subclass 1 ELI SA kit was prepared according to the manufacturer's

speci fications. Absorbance at 450nMw th a reference wavel ength of 550 nm
was determ ned on a pQuant m cropl ate spectrophotoneter with KC Juni or
software (BioTek Instruments, Wnooski, VT). 35 Ecamle 2 - Anti-VEG-
anti body Sinle Agent nultirile melom M studies Six-to-eight week old

nmal e severe CORPiRRE dWNRLGTiCl @Dk ntsetd. D a PletfreiveinBoddtiaf dhd ubjebiis st udy
Each nmouse was surgically inplanted with a 20-4 0 mmB8 LAGK- | A or LAGK-1B

into its |&memWplng | i b superficial gluteal nuscle. The tunors were

al l owed to gr omiffhall for fa%Sse@bf dWakifdht tfdiBroRUPRAmIGGsdifaeds & il det ect abl e
in the nouse serum and mce were blindly assngned into one of two

treat nent igrladipshumme demesticgad Brp ppimpelsgnaplumpag ATGRRLS, o784 Zenger QT B e

(bort ezom LisANShdhia¥ 8odYMorded this Qowl] @2R dnd PBfdeEd ehbbdhsk,ale Mathina MEGE MAD
06-31 (5ng/ kg I'P biwk) 15LACK- 1B ni ce (bortezom b resistant MM Contr ol

m g&a (5@ F bi wk) anti-VEGF MAb 06-31 (5ng/ kg | P biwk) Treatnent
with anti- VEGF-ghpdshRe sranis arsmivaesh @mpiisyork4r BloredBrapitic dgemei élid y, 20t he

mce were wei ghed once daily, five tines. 6k|1\1/ unti I.%aﬁ]he term nation of

the st udy. BVaRHeR} 2RI CATHET- WESTTIRER &5 Pl PP RANCE PRSI X AP 'C al i per s.

Mce were &hf‘eﬁs, n¥s, &'h@a( é)hlzg@v*lﬁﬁhfhkéindnfbxkh&tMMéli fen@enil teingeposasur ed by

ELI SA. The LAGK-1A (bortezonib sensifti tunor. resylts-are shown in
F)P’%‘qu\gf% f {EIF

Fi gur &8 1Aheseiatihe dosaees PRECIIEPTRATES CHE e by SRIGAPA Y B P esul t s
are shown dafidrisQigseodd st Boufed sdhBam dEtpBs offigsitlogiealtyateptableehvied t he
anti-VEGF anti body showed may ked. i nhi bio'&ﬂ on of. t u(gpr i‘grigwt h1 ‘('lﬁﬁ‘h’? 0. 0005)
and r eductﬁlﬁﬁded?‘ﬂ%‘"érs‘écﬁr"é?}é‘?sﬁ e gRIE. 1 b OB CotiiEred 8- H'e
recei Vi ng £&eibic akidabk ndilar $¥ighlalseiBan dobiik0Ididued polggepriile erateasesuehng t he
anti-VEG- anti body showed a 70% reducti ﬁ}n I n .Hurr@n %)rar apr ot ein | evel s and
an 80% dectSE&yE FhNTH ¥BIRUY OF HHEU108 WS YERPRHE PRAYRET S8Rt i body tr eat ed
ani malg. Tﬁ(%&ﬁﬂ%’ﬁ'fplﬂidn& anhifo @uidsi sudiESizlydha, rdhiody, asymsginet argisizoor Ixtiegd Wit h-
any obser Vn%onotsa?o)éﬂa%dgsy disaccharides, and other carboh_ydrates including glucose, mannose, or

dextrins; chelating agents such as EDTA; sugar alcohols such as mannitol or sorbitol; salt-

forming counterions such as sodium; and/or fionionic surfactants such as TWEEN®,

polyethylene glycot (PEG), and PLURONICS®.
20 Dosage ' _

Depending on the indication to be treated and factors relevant to the dosing that a

physician of skill in the field would be familiar with, the therapeutic agents of this invention

will be administered at a dosage that is efficacious for the treatment of that indication while

minimizing toxicity and side effects. For example, a starting dosing regimen for anti-VEGF
25 antibodies can be 5-10mg/kg every two weeks. In one embodiment, the starting dosage for

bortezomib is 1.3mg/m* twice weekly for two weeks followed by a 10 day rest period. In

another embodiment, the starting dose of lenalidomide is 10mg once per day. Therapeutic

agents of this invention may be administered chronically, intermittently, sequentially or

congurrently as needed.
30 All publications (including patents and patent applications) cited hetein are hereby

incorporated in their entirety by reference, including United States Provisional Patent

Application No.60/874,460, filed December 11, 2006.

Throughout this specification and claims, the word "comprise," or variations such as
"comprises” or "comprising;” will be understood to imply the inclusion of a stated
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Not eably, the LAGK-1B-bearing mice (bortezom b resistant) receiving the
anti - VEGF anti body showed a substantial 'reduction in human paraprotein

| evel s and in tunmor volune conpared to the control antibody treated
animals. Thus, anti-VEG- anti body as a single agent was efficacious in
reduci ng bortezom b sensitive and resistant tunors in this study. 35Wen
the tunmor was allowed to grow for 21 days, the tunor vol unme was sizable

bef ore tr qakg® Rt g &F ikbgramit hot\ERGExcREbL bOAY othbi igleb@Sr pbuBoSiboyas. t hat

anti - VEGF anti bgd as.a 21 si nlg';:)_e agent, wad(s3 gffi aci ous 'ln reﬂé{%i ng human
| gGL | evel s and Dt Kegeoing Wil fesgaptipnds paeiiredo Phafigiers fo @abls ope si ze.
Exanpl e 3 in it Waktet BRib@ans. brieasti-natixampt sdioffsred for 8kidtivece carrying
MM PCL tunors as described,in Exanpl.e. 1 will_ be randomy assigned into
treat ment RYFOSHOnand onofinteidet Ui Binissrs o 1?35??6‘?%“‘?38%%‘}1‘“ Wg‘gﬂ‘ﬁ’er age size
of -108 mﬁde?ﬂ,%ﬁé@%od?ﬂchﬁorﬁ@ﬂaﬁg gﬁr@nﬁ/ﬁi\&ﬁlgdgﬁtﬁ)_ﬁltclaﬂhﬁsersgd_ilflomdge@ﬁb%ﬁ Oo/t hei r |
appropriate treatnment groups. rtezo ! be di.luted.i.n O. nor ma
Sol i ne. at TEHe SEPORR RPECHae BoR NG fb T o Sie SR pe SERIEED B B i |1 be
adm ni st engehiving sdopt bEMERPYSdeliclins. | nj ection three times weekly at 0.1

nmg/ kg. In contrast, as a control, the small nolecul ar inhibitor vehicle
(SKIMw || be prepared in 0.5% net Wgﬁ% ose: 0.2% Tween 80: 99. 3%
diluent. SMv will be adm nistered gavage daily at a dose to be
deterifned. 15 The nice will_ be tre ed.?s f Ilo : The mice wll
be wei ghed once daily, five Ledst ol ternmination of the
study Tunor volumes will be measured bi-weekly using standard cali pers.
The mice wi |l Bendhatbwsiokdies fandpdicaSdiagustdwitinmtligle ayclons veee ehmainddl | be

e o0 S A 2Bl B s PR G 1
bet wean VvelNcab@®icds (IFED NOid@maRykitohal yBA-VE.os dogdiésigh ikdightdheindpys Exanpl e
4 - Anti-VEGH Bortezom b/Lenal i dom de qurrb{ agttti on; %tllﬁld.&,%l BS i G€
canyi ng I\/I\ffolgt?_n IS %%WI&}%%W‘Y%@E? %I??ugkaersrﬁre VTN %Q r 5n§ld$rAy ’
(2006) Int. J. Onc. 28:1409-1417). LAGk-1A is from a tumor of a patient sensitive to
bortezomib. LAGk-1B is from a tumor of a patient resistdpt to bortezomib. LAPCLK-11isa
plasma cell leukemia from a patient. '
20 The anti-VEGF antibodies known as G6-31 used in these studies were previously
described (WO 2005/012359). An anti-ragweed mIgG2a was used as a control. Generally,
prior to administration, the anti-VEGF MAD was diluted in 100% PBS. Anti-VEGF MAb
was administered via intraperitoneal (i.p.) injection bi-weekly at 5mg/kg. The control IgG
' (e.g., anti-Ragweed antibody) was diluted in 100% PBS prior to administration. The control
25  -IgG was be administered via Lp. injection bi-weekly at Smg/kg.
Determination of human IgG (hIgG) levels. Levels of human IgG subclass 1 were
determined by Enzyme-linked immunosorbent assay (ELISA). Human IgA, IgM, IgG, and
IgG subclass profile ELISA kits were purchased from Zymed Laboratories (South San
Francisco, CA). Mice bearing tumors were bled weakly via retro-orbital bleed. Samples
30  were spun at 13,000 rpm for 30 minutes and serum collected. The IgG subclass 1 ELISA kit
was prepared according to the manufacturer’s specifications. Absorbance at 450nM with a
reference wavelength of 550 nm was determined on a pQuant microplate spectrophotometer

with KC Junior software {BioTek Instruments, Winooski, VT).
35
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10assigned into treatnment groups (n = 10 m ce/ group) when the tunors reach
an average size of -400 MmB. Treatnent wll conmmence when mce are
random zed into their appropriate treatnent groups. Bortezom b w ||
be diluted in 0.9% normal saline at the appropriate dose prior to |

adm ni stration. Bortezom b will be adm nistered via intravenous (i.v.)

I njection three tines 15weekly at 0.1 ng/kg. In contrast, as a control,
the smal|l nolecular inhibitor vehicle (SMN) will be prepared in 0.5%

net hyl cel | ul ogRamfle 2% AWEEBGBQatitd 16l iAl g Mitulti elwhd (MBIpsiadlas ni st er ed
via oral gavage daily at a dose to be determ ned. Lenal i dom de
will tbe. Fli sgogng}egghD&m l@ar_nalersrg/emoommed Biirdiod sliont dSOIIII/))Mﬂcé whe dil uted
in sterile 9% sal ine solution to a.concentratjon. o Lol . The final
concent r atPEhin FHo T e FaFh Boweaws F‘Hglﬁzfl\% 1@9168116‘5 ngﬁ? 2%\‘“ gﬂ‘b?Angsl ¥han

0. 01% TheLAGIcEeR itd lts e hind daiadpatcitighlti@nmusces; DhiptubotgrenogipwRD st geowt
Schedul e ]forcl%n&agr.v? At wrﬂicgtctlﬁn?é h%mggllgliglelvélg \'wer:flz' getgctﬂ)%/ 1Sn/t1\1l\ékmguse sefum, and mice

were blindly assigned into one of two treatment groups.

The mice were treated as follows:

10
LAGK-1A mice (bortezomib sensitive MM)
Control migG2a (Smg/kg, IP biwk)
anti-VEGF MADb G6-31 (5mg/kg IP biwk)
15 LAGK-1B mice (bortezomib resistant MM)

Control mIgG2a (5img/kg IP biwk)
anti-VEGF MAb G6-31 (5mg/kg IP biwk)

Treatment with anti-VEGF antibodies commenced at day 14 or day 21. Generally,

20 the mice were weighed once daily, five times weekly until the termination of the study.
Tumor volume was measured bi-weekly using standard calipers. Mice were bled weekly and
hlgG levels in the murine serum were measured by ELISA.

The LAGK-1A (bortezomib sensitive) tumor results are shown in Figures 1A-B and
2A-B. The LAGK-1B (bortezomib resistant) tumor results are shown in Figures 3_A—B,' 4A-

25 Band 5A-B. The mice that received the anti-VEGF antibody showed marked inhibition of
tumor growth (p = 0.0005) and reduction of paraprotein levels (p = 0.0002) compared to mice
receiving control antibody. On day 42, LAGK-1A-beating mice receiving the anti-VEGF
antibody showed a 70% reduction in human paraprotein 1evels and an 80% decrease in tumor
volume compared to the control antibody treated animals. Treatment with the anti-VEGF

30 antibody was not associated with any observed toxicity.

\ Noteably, the LAGK-1B-bearing mice (bortezomib resistant} receiving the anti-VEGF
antibody showed a substantial reduction in human paraprotein levels and in tumor volume
compared to the control antibody treated animals. Thus, anti-VEGT antibody as a single
agent was efficacious in reducing bortezomib sensitive and resistant tumors in this study.

35 When the tumor was allowed to grow for 21 days, the tumor volume was sizable before
treatment with the anti-VEGF antibody. Figures SA-B shows that anti-VEGF antibody as a
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Vehicle (lenalidomde) n/fai.p. 10 5 days/wk 3 Vehicle (bo ezonmb) n/a
I.p. 10 2 days/wk 4 Lenalidomde 50 ng/kg i.p. 10 5 days/wk 5 Bortezom b
0.25 ng/ kg i.p. -

single agent was efficacious in reducing human IgG1 levels and LAGK-1B tumor volume

despite the tumor’s increased size.

Example 3 - Anti-VEGE/Bortezomib Combinatiog Studies

SCID mice carrying MM/PCL tumors as described in Example 1 will be randomly
assigned into treatment groups (n = 10 mice/group) when the tumors reach an average size of
~100 mm3. Treatment will commence when mice are randomized into their appropfiate
treatment groups.

10 Bortezomib will be diluted in 0.9% normal saline at the appropriate dose prior to
administration. Bortezomib will be administered via intravenous (i.v.) injection three times
weekly at 0.1 mg/kg. In contrast, as a control, the small molecular inhibitor vehicle (SMIv)
will be prepared in 0.5% methylcellulose: 0.2% Tween 80: 99.3% diluent. SMIv will be
administered via oral gavage daily at a dose to be determined.

15
The mice will be treated as follows:

| Control . L
1 mlgG2a S mg/kg ip. 10 QD x2 days/week
Vehicle g
2 (bortezomib) . | 10 QD x2 days/week
- 0.25
3 Bortezomib mg'kg iv. 10 QD x2 days/weeck
4 Bortezomib 0.5 mg/kg iv. 0 ] QD x2 days/week
~ [Anti-VEGF
5 antibody 5 mglkg ip. 10 QD x2 days/week
0.25
Bortezomib + mg/kg Lv. QD x2 days/week
6 10
Anti-VEGF
antibody 5 mg/ke Lp. | QD x2 days/week
Bortezomib + 0.5 mg/kg Lv. QD x2 days/week
7 | Anti-VEGF 10
antibody 5 mg/kg Lp. QD x2 days/week |
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10 2 days/wk 6 Bortezornib 0.5 nmg/kg i.p. 10 2 days/wk 7 Lenalidonide +

Anti-VEG- antibody 50 mg/kg 5 ng/kg i.p. 10 5 days/wk 2 days/wk 8
Anti - VEGF anti body al one 5 ng/kg i.p.

10

15

20

The mice will be weighed once daily, five times weekly until the termination of the
study. Tumor volumes will be measured bi-weekly using standard calipers. The mice will be
bled weekly and hIgG levels in the murine serum will be measured by ELISA. The mean
values of tumor volume, tumor weight, and h1gG levels will be included in each group. A

comparison will be made between vehicles vs. monotherapy therapy vs. combination therapy.l

Example 4 - Anti-VEGF/Bortezomib/Lenalidomide Combination Studies

SCID mice carrying MM/PCL tumors as described in Example 1 will be randomly
assigned into treatment groups (n = 10 mice/group) when the tumors reach an average size of
~100 mm3. Treatment will commence when mice are randomized into their appropriate
treatment groups.

Bortezomib will be diluted in 0.9% normal saline at the appropriate dose prior to
administration. Bortezomib will be administered via intravenous (i.v.) injection three times
weekly at 0.1 mg/kg. In contrast, as a control, the small molecular inhibitor vehicle (SMlv)
will be prepared in 0.5% methylcellulose: 0.2% Tween 80: 99.3% diluent. SMiv will be
administered via oral gavage daily at a dose to be determined.

Lenalidomide will be dissolved ia DMSO at 10mg/ml. The stock solution will be
diluted in sterile 0.9% saline solution to a concentration of lmg/ml. The final concentration

of Lenalidomide in all experiments will be less than 0.01%.

The mice will be treated as foﬂows:

Group | Drug Dose Route | # Schedule
1 Control migG2a 5 mg/kg Lp. 10 2
' days/wk
2 Vehicle (lenalidomide) n/a ip. 10 5
days/wk
3 Vehicle (bortezomib) n/a ip. 10 2
' days/wk
4 Lenalidomide 50 mg/kg ip. 10 5 '
_ daysiwk
5 Bortezomib 0.25mg/kg | ip. 10 2
days/wk
6 Bortezomib 0.5 mg/kg ip. 10 2
days/wl
7 Lenalidomide + 50 mg'kg ip. 10 5
Anti-VEGF antibody 5 mg/kg days/wk
2
days/wk
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10 2 days/wk 9 Bortezom b Anti-VEG- antibody 0.25 ng/kg 5 ng/kg i.p. 10 2
days/wk 2 days/wk 10 Bortezom b + Anti-VEGF anti body 0.5 ng/ kg 5 ny/kg
i.p. 10 2 days/wk 2 days/wk The mce will be weighed once daily,
five times weekly until the term nation of the study. Tunor volunes wll
be neasured bi-weekly using standard calipers. The mce will be bled

weekly and hlgG levels in the nurine serumw || be neasured by ELISA. The
mean 8 Anti-VEGF antibody 5 mg/kg ip. 10 |2
alone ' - days/wk
9 Bortezomib 0.25mg/kg |ip. - 10 2
Anti-VEGF antibody 5 mg/kg days/wk
2
, days/wk
10 Bortezomib + 0.5 mg/kg ip. 10 2
Anti-VEGF antibody 5 mg’kg days/wk
- 2
- days/wk

The mice will be weighed once daily, five times weekly until the termination of the
study. Tumor volumes will be measured bi-weekly using standard calipers. The mice will be
~ bled weekly and higG levels in the murine sefurﬁ will be measured by ELISA. The mean
5 values of tumor volume, tumor weight, and h1gG levels will be included in cach group, A -

comparison will be made between vehicles vs. monotherapy therapy vs. combination therapy. |

Example 3 — Meclphalan resistant MM models

10 Six-to-eight week old male severe combined immunodeficient (SCID) mice will be
tested in this study. Each mouse will be surgically implanted with a LAGA-1 into its left hind
limb superficial gluteal muscle. The tumors will be allowed to grow, and then the mice will
be blindly assigned into one of two treatment groups.

LAGA-1 mice (melphalan resistant MM)

15 Control mIgG2a (Smg/kg, IP biwk)

7 anti-VEGF MAb G6-31 (5 mg/kg, IP biwk)

The mice will be weighed once daily, five times weekly until the termination of the
study. Tumor volumes will be measured bi-weekly using standard calipers. The mice will be |
bled weekly and higG levels in the murine serum will be measured by ELISA. The mean

20 values of tumor volume, tumor weight, and hIgG leve]s.will be included in each group. A

comparison will be made between vehicles vs. monotherapy therapy vs. combination therapy.

Exampic 4 — Plasma Cell Leukemia Models

25 Six-to-eight week old male severe combined immunodeficient (SCID) mice will be
tested in this étudy_ Each mouse will be surgically implanted with a LAPCLK-1 into its left
hind limb superficial gluteal muscle. The tumors will be allowed to grow, and then the mice
will be blindly assigned into one of two treatment groups.

LAPCLK-1 mice (plasma cell leukemia)
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S5val ues of tunor volume, tunor weight, and hlgG levels will be included in
-each group. A conparison will be nmade between vehicl es vs. nonot herapy

t herapy vs. conbi nation therapy. Exanple 3 - Ml phal an resistant MM nodel s
10Si x-t o-ei ght week ol d nal e severe conbi ned i nmunodeficient (SCID) mce
will be tested in this study. Each nouse will be surgically inplanted with
a LAGA-1 into its left hind |inb superficial gluteal nuscle. The tunors
will be allowed to g mBiGathegks reviwkce will be blindly assigned into
one of two treatnent m, c | phal an resistant MV

15Control mg&a (5 %&P%%ﬁ‘% (]53%%(11 Gi{’/é )MAU 06-31 (5 ng/ kg, |P biwk)
The mce Wil hee uticghikde @pigReddmid gmlyjﬁmemes meady\meiuh; termfriatiort ¢fehe

term nation of _the study. .Tunor vo usi ng
standard ¢HYp&pLor “?ﬁ%“%iwéllg%mﬂs éﬁM Bt St%n(ﬁl‘ladamhl %Tﬁg\rﬁé&%#lﬁet he

mar i nesserblkmmek]y ah&h]geasulﬁdtﬁeyndﬂnh &mmmbmmu@mbﬁEDE&& @he memmor vol une,

t unor wel vels w I n_each.group. onpari son
will be ma efb‘gftn% V%g’é?f"r B0 wge! %dﬁ%%(ﬂgerv glp eelflglﬁcflela\}lg?ac%%r%ﬁ n‘gtl on

t her apy. Exapnksen 441l b @sdebeSakh vdlmldeemrmﬂw]dmbﬁthaﬁﬁjrx&tmtéhagihn theepk old
mal e severe conbi ned i nmunodeficient (SCID) mce will be tested in this
study. Each nouse will be surgically inplanted with a LAPCLK-1 into its
left hind |inb superficial gluteal nuscle. The tunors will be allowed to
grow, and then the mce will be blindly assigned into one -of two treatnent
groups. LAPCLK-1 mice (plasma cell |eukema) Control mgQ&a (5nmg/kg IP

bi wk) anti-VEG-F MAb 06-31 (5ng/ kg I P biwk) The mce will be weighed
once daily, five tinmes weekly until the term nation of the study. Tunor
vol unes will be neasured bi-weekly using standard calipers. The mce w ||

be 5 bled weekly and higGlevels in the nurine serumw || be neasured by

ELI SA. The nean val ues of tunor volune, tunor weight, and hlgGlevels wll
be included in each group. A conparison will be nmade between vehicl es vs.
nmonot her apy therapy vs. conbi nation therapy. '
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CLAI M5 What is clainmed: 51. A nethod for treating a neoplasmin a patient
rel apsed fromor refractory to proteasone inhibition therapy conprising
the step of adm nistering a VEG- ant agoni st. 2. A nethod for
treating a plasma cell neoplasmin a patient relapsed for or refractory to
an al kyl ati ng agent therapy conprising the step of adm nistering a VEGF

ant agoni st . 3. Anethod for treating a neoplasmin a rel apsed
or refractory patient conprising thelOstep of adm nistering a VEG-
ant agoni st and a proteasone inhibitor. 4. A method for treating a

pl asma celywhanteopdiasdn in a rel apsed or refractory patient conprising the
step of adm nistering a VEGF ant agoni st and thalidom de or a thalidom de

anal ogge. 1. A methdd forltrsatin®es RaglaaG 604 ghtide rélepsaditord 0Lrethctely@ s 1 to 3
wherein the rel apsed. or 15refractqr Qati ent. 1S furtS&{q{_‘adm ni.stered a

t hal i domi dBotgFoRe (it dhaany C&ﬁ&’f%%@. step of admynisteping a NEGFRREZANTE, gi ng t o
claiml or 2, vwhargimodberdahappednpatlinesiasingn b pideheklapditotios tefinadrya

pr ot easomre i nhi bitor. 7. The t hod cordi.n lajm 1 or claim 2,
Pher o 1 He o AkEisUFeGH eapy KpBry e TG ST SES THE U

ant agoni st as 3. 3i Mgh®l fogenting 2Rpladhién NRlded cactaciokypatidnocamisimg theor 6,

wherein the patient i.s n efractory,to the proteasone inhibitor.
9. Théonetsfﬁ%}?ﬁq,lﬂlaﬁfpﬁ%a%G%Iaﬁfaﬁ?lﬁs,ta&%ae?‘&eﬁof”gé PPl ent is not refractory

to thalidom de4on méigod beddatan plasnall@getasm in a relapsed or rdfBctofhtieet hod

according to an ne of clai.ns.1- rein the rel.apsed or, refractory
25pati ent SEPRLFE R A RS alf‘ﬁﬂ#{@(?ﬂélﬁ%?m%%a‘é‘h‘@ |
11. The neifhiegueaccording to claim 10, wherein the additional therapeutic

agent .is selected, fro he group consi st.i.n f.an al kvl ating agent, a
steroid, bi sphésgh%’ﬁﬁtg]giacﬁﬂ ingt ?Igtoélﬁgg%nlgr%ﬁ? %Wﬁ%‘?l.nlﬁ% retapsedof 12. The
met hod s ac aefrstidig pitenanfurboeadofinigtad mdalddyidodreriglidohide araflcapsed or
30refractory patient is further adm nisered i i on. t py. -

13. The net hod%alcrﬁ%?la 1pdacegrdiedp ‘?‘nalflz, Olﬁ’l‘e”tr‘h griglﬁatpﬁge%%)%g}fa{ﬁatfsoéﬁ{e erapy is

sel ect ed fadennisited gpotepsoaerishibitarng of : el phal an/ predni sone conbi nati on

N e B o R HEbSPREHLRS!S AN F5: SRRY, DREAR,HERb o refmctory
bor t ezom kadex dradhiiditer/thd T EGTH amhghaistexesmeldrsiine conbi nati ons ( BATD),
20 8. The method according to claim 1 or 6, wherein the patient is not refractory to the
proteasome inhibitor.
9. The method according 1o claim 4, wherein the patient is not refractory to
thalidomide or the thalidomide analogue.
10. The method according to any one of claims 1-9 wherein the relapsed or refractory
25  patient is further administered an additional therapeutic agent.
11. The method according to claim 10, wherein the additional therapeutic agent is
selected from the group consisting of an alkylating agent, a steroid, bisphosphonates and 2
proteasome inhibitor.
12. The method according to any one of claims 1-6, wherein the relapsed or
- 30 refractory patient is further administered a combination therapy.
13. The method according to claim 12, wherein the combination therapy is selected
from the group consisting of> melphalan/prednisone combination (MP),
melphalan/prednisone/thalidomide combination (MPT) thalidomide/dexamethasone (TD),

bortezomib/doxorubicin/thalidomide/dexamethasone combinations (BATD),

35 bortezomib/melphalan/dexamethasone/thalidomide combinations (BMDT),
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35bort ezom b/ nel phal an/ dexanet hasone/ t hal i dom de conbi nati ons ( BMDT),
bortezom b/ mel phal an/ prechi | sone/t hal i dom de (BMIT) combi nati ons,

bortezom b/ pegl yated |iposomal doxorubicin/thalidon de conbinations (BTD),
bortezom b/ cycl ophaspham de/ predni sone (BCP),

vincri stine/ carnusti ne/ mel phal an/ cycl ophospham de/ predni sone (VBMCP), and
5vi ncri sti ne/ doxor ubi ci n/ dexanet hasone (VAD). 14. The met hod '

accordi ng B&efdnﬁb/ﬁieq@hﬂﬁn/&edlmﬁé/manddnhee (BNOHT) 2SiabiRationd) ibbitdzomik/pebiyiied s t he
human 20S or 26 4 teas met hod according to claim 14,

wherei'n t H&° B}IPéC“V F'l“iﬁn’cl‘éerc‘ﬁ‘@“’%‘i’%é‘%ﬁg) *fromthe group consisting of
bortezom monbﬁrﬂﬁ;@ycldpa@bmma&/plﬂdmﬁms{Q‘m:n),c| n and 10sal i nosporani de A

16. The rret_ho.d.a cordi.n to t he SO inhibitor is
bor t ezoni p/meristine Ca‘ﬁum Wﬁﬂ%&%@(ﬂ@ﬁﬁ%ﬁl{e “@?E&l(%gkg[& ®ai m 11, wherein
the al kyl atiﬁdﬂ@tmgl%ﬂ&rublSmmekeﬁhiﬂﬂﬁbcaﬁ(VABJ.B The net hod according to any one
of claims 1-3, reint | a r ell neo M. cancer.
SRR Yl A R e St Rt SN R B

henmat ol Ogitﬁ@.hurﬂimDIOlBﬁIGS)@roteasome 20. The met hod according to claim 18,
wherein the he na Ose ect d fro

consi sting of: qﬁioﬁhel—%ﬁgﬁ ¥ dﬁngﬁ%ﬂ% 5 h(‘f‘ﬁf A0 @%‘hqﬂégv%c{édl eukeni a
(CLL), acuke®n {hyrgﬁ)lnpbdnaﬁtmg:oﬂlmukﬂmﬂa M(ABD) Iactixgiting eoabinicireaskeni a and chroni c
nyel obI ast 'f | euke g 21. The nethod according to claim 20,
wher eilfl t HAUIGSROFRIYE At ected from the group consisting of: follicular

| ynphoma, mant lie Tl hethgthgebatimg (T, 1 SawberemthgipradasaoniehiBBbnisrphona.

22. The thod ccording to any one of claims 1-3, wherein the neoplasm or
pl asma cel 1" &8PP-asmis selected fromthe group consisting of nultiple

nyel oma (MV), pYasimeyhaieconting togiioiMdrichini § whepnobé dhphtigagmopat hy of
undeterm neq }ﬁﬁnl ficance (MAUS), plasnma cell |eukem a, hypergl obulinemc
pur pura ang® di sease. 3023. The nethod according to claim 22,

wher eils t he pl as. rmhaméthod'neoqnﬂ'mgm any oneibfdlquine 1y ehepgmmthe neoplasthvpor plRkrea net hod

accordi ng tg px one of clains 1-23, wherein the VEGF antagonist is

sel ect ed fFOff aémélag nr?eConm sting of an anti-VEGF anti body, a sol uble

pol y pept i de 19. The method according to claim 18, wherein the cancer is a hematological
malignancy. | |
20. The method according to claim 18, wherein the hematological mahgnancy is
20 selected from the group consisting of: Non-Hodgkin’s lymphoma (NHL), chronic
lymphocytic leukemia (CLL), acute tymphoblastic leukemia (ALL); hairy cell leukemia and
chronic myeloblastic leukemia.
21, The method according to claim 20, wherein the NHL is selected from the group
consisting of: follicular lymphoma, mantle cell lymphoma (MCL); and marginal zone
25 lymphoma.
22. The method according to any one of claims 1-3, wherein the neoplasm or plasma
cell neoplasm is selected from the group consisting of multiple myeloma (MM),
plasmocytoma, macroglobulinemia, monoclonal gammopathy of undetermined significance
(MGUS), plasma cell leukemia, hyperglobulinemic purpura and kahler disease.
30 23, The method according to claim 22, wherein the plasma cell neoplasim is multiple
myeloma.
24. The method according to any one of claims 1-23, wherein the VEGF antagonist is

selected from the group consisting of an anti-VEGF antibody, a soluble polypeptide
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conprising a VEGF receptor sequence that binds VEG-, an anti-VEGF receptor
anti body and an aptaner that binds VEG-. 25. The nethod according to
claim 24, wherein the anti-VEG- anti body is selected fromthe group
consisting of a Fab, Fv, -F(ab')2, a scFV, a diabody and a bispecific

anti body. 526. The nethod according to claim?24, wherein the anti-VEG-

anti body is a human or humani zed anti-VEG- anti body. 27. The net hod
accor di ng dompsikiag SIVEGF ragbeiefudnbethartinds VIEGF, atdntibaelyr fesepidrantfaaBSTI N( 1)

antibody. 10
_ y and an aptamer that binds VEGF.

25. The method according to claim 24, wherein the anti-VEGF antibody is selected
from the group consisting of a Fab, Fv, F(ab’)2, a scFV, a-diabody and a bispecific antibody.
5 26. The method according to claim 24, wherein the anti-VEGF antibody is a _humén
or humanized anti-VEGF antibody.
27. The method according to claim 26, wherein the anti-VEGF antibody is the
AVASTIN® antibody.

10
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