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- COVPCSI TI ONS AND METHODS FOR TREATI NG A NEOPLASM
THE | NVENTI ON The present invention,
wo {bﬁggsr?pgcjy tions and nmethods for treating a ngz)rg[:r aIg(tﬁlﬁ)68300
growth, including a relapsed or refractory neopl astic
growt h usi ng VEGF ant agoni sts as single agents or in
conbi nation with other therapies. 15BACKGROUND OF THE
I NVENTI ON Neopl asns are abnormal cell grow hs,

- whi ch may be cancerous or benign. Plasma cells (also
ref e R GATAING WRETRIER LRSS BORITRE AINBCY R Ag¥e! op
frommature B | ynphocytes (B cells), and are normally
i nvolved in secreting antibodies in order to fight '
foreign elenments 20in the body (e.g., bacteria or
virus infections). The presence of plasna cel

neopl asns can res “ﬁ%? ealthy red bl ood
ceIIs white bIoo 6F g@@$ e}gts Thi s

CO e% gresent 1{18 n1;JC}t'61l lflcﬁfﬁesat %om OS?tIOIlg athﬁ(%ﬁ)rlg?e'aﬁ?% H&%Esﬂc
grovﬁhl ihdudifig erelépe)afdnrlrenfmt(ﬂy nasoptasmtegowﬁl mmgtVHGESmmnmﬂs as

. od l as neopl asns may al so produce
Smg ?ﬂp‘ %‘y“c’t ﬁPﬁ&ﬂ‘g‘ﬁ’s‘?tﬁ ﬂéeraé’ﬁ‘ltol body, called M protein

(or 25nDnocIonaI protein, nyeloma protein or
paraprotein), th IS body, does
not help fightéﬁﬁ%@%?ﬂﬁﬁbéﬂ§$€§ﬁNgﬁﬁiﬂﬁﬂanage to the
ki dneys. In sone cases, nalignant plasma cells |ose

t NRegisdnistaye dbRomMRIK @elﬁ@@w@hﬁlﬁieﬁ‘ﬁi&yb{e Ghairts @B@hl%ﬂ ahisma
chai ns so that kap ?a and | anbda |1 ght chains

cells(alse edermdieas o 6115108 Playmocyies bdovplap é@wmﬁwaﬁla@ﬁ%wes

(B célﬁ§ OdnH bR nRlRaG iR s&ﬂ‘&ﬁlgtaﬁ%oﬂﬁs g adtd ﬁ@n forelgn elements
Exanpl es of plrasma cell neoplasns include nultiple

in thg agselearbagimg or varwh infegtipns)) Fhhprespoesef pisme pell Breplesms can

resul(t Ry acm/eai%gﬁhf%h 'bsoloﬁ USRI ARe lrlé&ﬂfe%ta[l@?ﬁ%@té ®hi¥ condition
asmacytomas “( [ s a

nmywmﬁngmawepr@hﬂbh@@@&ﬁl@@k©yemhét@%namgﬁwﬁom PR alB

plas:‘flg élﬁl gtgl?ﬁr%rd&g% E',l }r %gtall?sdemg g+§bn$bk ?laglﬁ a &elt
neopi4sanis mey alsdipeodoves kakge asru:nmi ofal smg[e goibodyntatledivt mow (or
mon\ééélig]a? rsogeésgtryg )?n];né%or(r)n % E)\a}rggro{r?n tt?lit A%]Ig% %g%@éd X? ﬂ{e%i)d);, 'ages
not leyp@gle alfesion andbdeu cbmeeiainega tomlsa lodueye| Tatsemeltases; tratignant

Wi t ot al ss, of el,o ells.and
plasip i0isae e DGR nalh o st B e R G B tappa
and lgﬁféﬁg dgnt @%ns (&138 lcﬂleaﬁélﬂcdlbhlés proda) iedg: theckddinagahethinto the
eta n1cro ulin re ve profein
bloog e T WGP, (EeEP S Bl h@&@ﬂﬁswﬂn%e gyultiple
mycRRERMM AR plaStaedyt@ha bﬂﬁ@B&ﬂeQSP@nﬁlaﬁﬁ%ﬁﬁ:lll leukemias, and
insufficiency, are_the nost common causes of deat h
em*"éﬁﬁ“ﬂ% phraeiansEMP)A nost al | patients with
-mu t
Ty g Moy R s eUEAT: € R e
cellssEyprgdaye monoclonghigmymes hl@lnbnﬁ@e I Jed. IsPoleEgeriies kappﬂ or
1am4;quﬁ hafrQ. THe SFErai QuRivAEHRHaASR & fih ROP e @eaﬂflfr@lﬁ%qgw
mor refractory to proteasone inhibition thera
months hpmsy yegrst the nyae s approxiipdtely Sive yéany Palemypercalcemla and
bon 23R Bhre AHBSRALRP R il oA RUSMAREN bifRaft

reating a pla
prognostic significance. Other prognostic factors include age, the plasma cell labeling index,

serum beta2-microglobulin, C-reactive protein, thymidine kinase, and soluble interleukin-6
' 1
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10neoplasmin a patient relapsed for or refractory to
an al kyl ati ng agent therapy conprising the step of
adm ni stering a VEG-F antagoni st. The present
di scl osure further provides a nethod for treating a
neoplasmin a relapsed or refractory patient
receft VI %j%i‘ Q(Qnglht%tiﬁhg Rudf aBdfcnbS b #en8l RsMBEency, are the most
ant agoni st and a proteasone 1 nhibitor. The priesent
comrdins cdussuiofadehthr foh eryepmeaypatiestsa Adeobiod! pasientsrveigh imlfipde myelomas

neoplasmin . a rel a d refractory. ti.en )
have BGRpIOr 6 FSVA AU SR B Sl R G T Npeps1:1860-1873)

ant agoni st and thalidom de or a thalidom de anal ogue.

In a first aspect, there is provided an antagoni st

anti-VEGF antibody for uSEMMARYrethod for treating

mul tiple nyeloma in a patient relapsed from or

ot e Aok PR PR pineaacpph iy patent relpsed
from ¥R tARRMr$ ko @%?ézfsylﬁ%lﬁﬁtﬁbﬁ ‘ﬁ‘i@.faﬂyrblo%%rﬁﬁlgoth@ RRp AT b@Middtering a

a nedi cahen or treating multiple nyeloma in a

VEGFantagnnist. dlha psesdnt distiosre alsd penvidss ¢ naaherbfar éeapba plasma cell

scor bS8 i 7ap S0 Rt B P SRIR B ey comprsing
step @Fﬁﬂrﬂlhﬁieﬁhg@ VEGRahtzgenisd T prasehhdiktig Qe dartian dtogdis.a method
According to another enbodi ment, the rel apsed or
for treatingzecnasplaspeinagigtapsed eryetrprpryRMERG comprisgnghe step of
.prot.eas Lnhi bi c L0 n :
s BB R oo Rl S BRLand I8 B R lent dscosure further
providedth fedodrfodirtdithg\idopanindigentchpsa@soracfanglyeatigetrdomprising the

Accordi ng to yet another enpodiment, the the rel apsed
step QfradnEnisEEng ray\yléﬁf jagkgonist %tgwéiongéﬁ%? ﬁp@ﬂ@axd%?ml%gue-

adgli t 4 h i G '- .
o LRl RO g Meagfh A6 ity o s i
methsé faateadng noilniplo enygpl@upircopsiest rotepsaf fram @lrkfridenyrig bortezomib
agent, a steroid, 30bi sphosphonates and a proteasone
therapihi bi t or. According to anot her enbodi nent, the
adgli £ 0081 adbB&! ARAULIRoAIE e uSe SCALEHEHNIs ARHMISGE antibody in
group consi sting of nel phal an, predni sone, )
the ptdpatatido i deyedigadndna foyrdieatinglowdinio nycloma igaentiant rglapsed from or

HCL |iposone..injection (Doxil(r)), bortezomb
refraglgls (0 JRESTOmbaE P on de (OG- 5013, Revl i m 08) ,
dexanRaiRa$® ke eribfinieht, iiere(dPBEDM refhctoBapalidat i Mertiend

cycl ophaspham de (cytoxan). I n yet another )
admlwtﬁmi{) mﬁwﬁsﬂomw@ qrméﬁalﬂoapdé anapgyee fAsgeTding topaothes enybgdiment,

e Ao BT BRI DGR OB, pcori

to anbih@r GhBodinRar) ShesSitel apgeDbr: refrattiphapairhipis admissosed the VEGF
conmbi nation (MP), nel phal an/ predni sone/thal i dom de
antagogsh Ph@siPsle 48M) . doxi Woort ezoni b combi nati on

t hal. i ' ' ' ..
L) AR DA L A Sl Dbt e

admiapmEbédat adalitigrBATHRrgpeutio ag@.0 Aichértivgl to doereukbodiment, the additional
conpi nat i on

BT), . . . .
theraR ReESH B HEr BN Soah e EanstRe P e algfipg asent. a serod,

bi ngm Atk 28 a GRMETome inhibitor. According to another embodiment, the
isploSPRindfes o ﬁ&j ohal an/ predni sonel t hal 1 dom de. ( BVPT)

additamabihesipeati; ageot issetnried/ ey tyeagrewp tonstssiogml melphalan, prednisone,
thali 0%1)(1 g,ua%dﬁgrrﬁggi%a(hbggr%glen)? 80@(%'1‘11%%1'11%1& Egc@ome injection (Doxil®),

2



5bortezom b/ cycl ophaspham de/ predni sone (BCP),

vi ncri stine/ carnusti ne/ nel phal an/ cycl ophospham de/ pre

dni sone conbi nati on (VBMCP) and

vi ncri stine/ doxor ubi ci n/ dexanmet hasone conbi nati on

(VAD). In one enbodi nent, the proteasone inhibitor

i nhibits the human 20S or 26S proteasone In a further
borte%ﬁﬁtmﬂ VIRAbe® ). MGaREGhRBICTES (1B hR@ﬂhﬁfd@)SdeS@hﬁﬂIaﬁ&lef yRBYstine

oup 10 consisting of bortezom b, MG132

(Oncbamtgapgasmustmea@dwtﬂlophasphmwds tsteraspor ani de A In one

ferred, enbqdi nent SO i.n i
6 Bt prpoginenr e AR ER O bR is ilther
adrmﬁ&?e@éd ) %ﬁ?ﬁ@i@&?ﬂﬁﬁp In one éfﬁﬁ(ﬁﬁﬂbﬁigtﬂecboﬁﬂﬁnatlon therapy is selected
enbodi nent, the neoplasmis a cancer. According to

fromahogiosp cemmgmefmmeﬁahhlgn/@md@@m sorgbingde@Phom t he
melpﬁ gﬂﬁﬁﬁ ongiluﬁ?/h}aﬁﬁgmlde coﬁﬁ;@naﬁ%ﬂ ?EffPT()' &bggll]wﬂzlrf}:gomlb combination,

cancer, non-small cancer

thah&ﬂﬁﬂ@@@iﬁh&ﬁﬂﬁn@Emhbﬁmhwmgmiand squamous car ci noma of
the lung), peritoneal cancer. hepatoceIlLHé% ncer,

bortegemitydexoswbiginghalidenyde/deramethaspRii P tinal
cancer), pancreatic cancer, glloblastona cervica
cancer, ovarian cancer, i ver cancer, bl adder cancer,
hepat ona, breast cancer, colon cancer, col orectal
cancer, endonetrial or uterine carcinona, salivary
gl and carcinoma, kidney or 20 renal cancer, |iver
cancer, prostate cancer, vulval cancer, thyroid
cancer, hepatic carcinom, nasopharyngeal cancer,
glioma, a head and neck cancer and a hematol ogi c
mal i gnancy (e.g., B cell neoplasm. According to one
enbodi nent, the hematol ogi cal malignancy is sel ected
fromthe group consisting of: B cell |ynphomas, B
cell leukemas, T cell |ynphomas and T cel
| eukem as. According to one enbodi nent, the B-cel
| ynphorma i s a Non-Hodgkin's 25| ynphorma. I n further
enbodi nent, the NHL is selected fromthe group
consisting of: follicular |ynphoma, mantle cel
| ynmphoma (MCL); and nargi nal zone | ynphona. In
anot her enbodi mrent, the hematol ogi cal malignancy is
sel ected fromthe group consisting of: chronic
| ynphocytic | eukem a (CLL); acute |ynphoblastic
| eukem a (ALL); Hairy cell |eukem a; chronic
nyel obl astic | eukem a and nul tiple nyel oma.
30According to one enbodi nent, the plasma cel
neoplasmis selected fromthe group consisting of
mul tiple nyeloma (MM, plasnocytons,
macr ogl obul i nem a, nonocl onal gananopat hy of
undet erm ned significance (M3AUS), plasma cel
| eukem a, hypergl obul i nem ¢ purpura and kahl er
di sease. According to one preferred enbodi nent, the
pl asn4 cell neoplasmis multiple nyel oma.
Accordi ng to one enbodi nent, the VEGF antagonist is
an anti-VEG- anti body, a VEG--Trap (e. g, VEG-
receptor-Pc fusion) or an anti-VEG- receptor
anti body. According to yet another enbodi nent, the
anti-VEGF anti body is a human or humani zed anti - VEGF
anti body. In one preferred enbodi nent, the anti-VEG-
anti body is the AVASTIN antibody. 5Conpositions
conpri sing the conbinations of therapeutic agents
provided in this invention af%e al so contenplated. In
one enbodi nent, a conposition conprises a VEG-
ant agoni st and a proteosone inhibitor. In another
enbodi nent, the conposition further conprises another
t herapeutic agent selected fromthe group consisting
of an al kyl ating agent, a steroid, bisphosphonates
and a different VEGF antagonist. Use of VEGF
ant agoni sts, alone 10or in conbination wth other
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BRI EF DESCRI'PTI ON OF THE DRAWNGS 15Figure 1 shows
WO 2008/0Tsamn 1 gG | evel s in a nouse after inpl anpatitsmoohesson
a LAGK-1 A tunmor and then treatnment with an anti - VEGF
anti body: (A) tabular formand (B) graphic form
Fi gu shows the tunor volune of a LAGK-1A tunor in
borg b Gaslig

pide combinaindBlon of the tumor and then
b rt%i&ﬁbﬁi‘i’ﬁzg}gih t (@[b ul ar
° form an a%}d&%@(@:&ﬂ%ﬂ;{%mﬁ%%%?gm o ows?%t’)he human

bOﬂPﬂ?@lb/@V&héhP/@rednmmtéalaiome BB BreombinationpbortezbilBpeb Brated
anti - VEGF anti body:
hpo&dﬁ'{ﬂPBm?d?ﬁ%& %lpn&gnggwg)m ragﬁﬁ?)’f orm 25Figure 4
ortmb/cyqﬁ@mmmdetwmmmmm& 1B tunor in a nouse
/@ t hen
sn e PO L S R P bR e an

Villcgsfét;@l‘doaomblcm/dexamethﬁbgwcentﬁpeatﬁh ovaDy.he human | gG
ntation of a L

I I
t i bR e i LTS A BEGRO AT PSbcly
protalsoﬂayln%]ﬁmhéf-legibb&mﬁﬁt ﬁi’&@m&eztsbﬁe iihiBHor 1QEIWEEBI ﬂf)m%e group

ouse after inpl antatlon of the
consy (it P Sl R L 20 RO RO 14 ‘leambTidscblyln one
prefateddapoliinent, %Wtbﬁ%m{o?ﬂ Bhletdmil Hr dnDWENT SR iment, the

FI NI TI ONS.5Pr ot easones are mul ti subunit,

alkylaling ¢t s el4pheleRases found in eukaryotes,
eulacrdihg & oRRENLATIERAE Bﬁ%‘é@ﬁ]hﬁn 1s-5h:§n&F 0 &%ﬁﬂﬁ%({%}loﬂl r
active sites face a central buri e fle
emb%‘i%’lf"ﬁ?fd &Q}C%léﬁ%lpféﬂbfm@mww ¢0@81m®dgmcmmeludmg
small ¥l Bhg Ecer 16-2RM &mﬁ%m&@ AiBbhohRfofi8 3P T4 ALY

| ar ger ATP- dependent 26 rot easone
SQUARMGHRAECIHTRTOR %IUZQ)SP@T‘:@@E@ efanes. hipadselviee cowrcert wotric or stomach

novvn as .19S
_cmcwlorhﬂceglﬁllﬁﬁlﬂat oﬂbrﬁ)'/o@gﬁ_%?l:&agge?} %&'re%gg Eﬁ{c&] %10%?35 Ommia, Cervical caricer,
ovarpp SHSAK libtreanasr, bipslgeradingeg, hstpatqma,ttyéaat @.dcqn,l‘cmt(ﬁl cﬁﬁceﬁn d

f for. ya arr of .cell
coloreraf AR, AN Bine PRCBrL BBl bRl Sl iy or
renaloppges diveptancar, prosga baitcen nu]mﬁl CRNEY, rtEyrbﬂ\te]hc&r, hapidic carcinoma,

h 20 rote n as pci ate
naso%&?}%tg&? ﬁ?ér%ceg Iélla,na egcﬂ%rrdz )gg]g am%adlﬁgg RGPy (e.g.,
B celf edoptesm).oAegvrdige it ok kaibodinteint)i tHeSneﬁaﬂ[clfglicﬁBﬁﬁhgal@ﬁdy\&b tdected
15 t or. a 0
from the Loty AR o p%ﬁa%ﬂwrﬁépﬁpéwemwcaémem and T

cell lhy«dmmsy Alcﬁ@'dﬁgft(b vmet dnﬁﬁ))hme‘iﬁ GRS BlicBl Iyhpheme s 1e5LHb

I r soms is the human 20S and/ or 68
ymp iR dh B e RL, o flerdh T AT PGPS el

follichiar Iyﬁﬁjhﬁiub,, m&ﬁe@ﬂlynip%@ﬁ@gm% nd RITZ6A Yy mBRSha. Tn

sal i nosporam de A (NPl -0052 reus Phar maceu i cal)
ano‘hé’é@nb@l ent, ¢ P%%@P@éaldmé@%@w selectod Sronethe gromonsmtmg of:

c;hro;;lgct5 k 411)861)[04 1(: V?%Qg%n}a‘t@Li?%btftg%gﬂ%@ﬁkt%mﬁée%%i?ﬁ I%/%%Qeil

leukepyg mm’s@ myehplestiy eukpeigepdmultiple myeloma

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), plasma cell leukemia,
hyperglobulinemic purpura and kahler disease. According to one preferred embodiment, the

p]asmga cell neoplasm is multiple myeloma.
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boroni c acids WO 96/13266 , | act acystin, and
WO zb@%%ystl n anal ogs (Fenteany et al. (1994) PRITAS2007/068300
Acad. Sci. USA 91:3358; WD 96/32105) and
,sal | nospor am de A (Macheria, VR et al., (2005)
48: 3684-7. The term "VEG" or "VEGF" as used herein
r eA&dosdih®rotone eﬂ:B&d@ﬁﬁtpﬁe AEGE dntagaristASymaviyV BEF antibody, a

endot heI Lal_cell h factor -
VEGE b (i ES5GECeRiftG e SR G0k ST R B bbb Acqprdine
to yet Bhdthd eRABELmERCTHO b St vmm@anddybeﬂmbymmn@aammﬁ-m GF

Sci ence, 246: 1306 (1989),

antibefi 0By Pref%ref%%’o%‘f%&}he AL qfe%@:g?nl%%o{i P el\égk‘éts ural ?ny}lb()dy‘
OCébﬁlﬁas%néédneﬁﬂs@ngaﬁ@cmsm thepdpeatié easetovided in this
term”VEG" also refers to VEGFs from.non- human

invesfjraciesaspnivmpdiof I8 ene FRROMERCSH SREPESID G HREmTES? YRET

S Pe&icERr ShBodd8edtNUb e@h@AitoM furth
anta%ldﬁgt: and @0&%Clhﬁlbi@or0?§h lj)maa gy e AL f%frih er
%}a{gpg agent,

comptE@Fanoahed thetapeutiptagenteplastod fray thq goun epsiging g
8 LyRERkd IO EHPEGS bibgonists, alone
asmmldtbs%ﬂ(%%&g@g gﬁ({?ggffem hgEto 109 of trs1e 165- ani no
or inaoibirk torawitly adethempeatid egents| desaribedhyreigy ipWhempnydacre of a
Q.4 ftdgdenti fi ed
medPﬁm?rﬁi E?aéﬁﬂgn ‘P%aﬁ%#s‘g {"?%dr?er% a%%@c:);: BR%E?SFt (8-109),
"VEGF (1-109)" or "VEGF165." The am no acid
35posi tions {g . " [ gare
nunber ed as éﬁ@ﬁ@?é@ﬂ@ﬁﬁ nﬁ\w sequence.
For exanple, amno acid position 17 (nethionine) in
t t ed t E I
P s St e S % 1 S RO iah e Aol mmor
then ieEmeRaRitPadkinUESE fahtﬁl:bddy (fAQ tabulae fdfiRnd i) ghphid form.
receptors conpar able to native VEG-. A "VEG-
antagonist" refers to a nol ecul e capabl e of

Flmlpeeij IR i 108 or WK bNOLAGKNA tbhlbi‘ iihgi, méde afatimphntation of the
reducing or interfering with_ Vi

i es
tumgrrsefl theh fgetmest witkhen Fg-YBOB ﬁ%tﬂls’fiy HD\J/E{;E’YP&@@ (p lorgphic
VEGF antagoni sts incl ude anti-VEGF anti bodi es and
anti gen-binding fragnents thereof, aptaner, receptor
nol ecul es and derivatives which bind specifically to
" Railod PREAGK-I®hfnor and

Flgu%/%ghpt o%e%ﬁﬁ?%%gr%g%%%f%:@éodl es _and VEGF
thenrtesmpnowitam agoVESE entudi: & tahwisr formpind ¢B) graphic form.

inhibitors of the 10VEGFR tyrosine kinases. Exanpl es

of VEGF antagonists include, but are not limted to,
FiguRd 7 steays (KDRmBCyolfid HKDRAGE: | B/atar @rd mpouse after nnplantaﬁon of the

I e

fornlCEP- 5214, BI BF1000, VGA1102, CP-547632, CEP- 7055
AG 013736, I M 842 (a dipeptide of L-Gd utarnyl and
LTrypt ophan) or GM 786034, as well as those described
Figdrd) s \\oh &/ tBERBAan WO 108528 Giusd/ (Bt HAPbABTGYoL AMAGL-1B tumor

00/ 73297, WD 01/ 2708 1/ 2 WO 01/ 32651, WO
and ghep GeBIEDt WiEh W‘ﬁls‘é%%l‘" éﬂvgeab ‘9%?’%95 An

"anti-VEGF antibody" is an antibody that binds to

VEGF with sufficient affinity. and specificity. .
Figpy 88 bty orve valTe SVEEACH By ot MOHS 4Ty Bbgon of e

tum&G34hd n%fe%eﬂﬁwﬁhw@xﬁﬁm@@aﬁnmm ddym 1t argeting and
Interfering wth di seases or conditions 20wherein the
~ VEGF activity is involved. An anti-VEGF anti body will
usual |y not bind to other VEGF honol ogues such as
VEG-- B or VEGF-C, nor other growh factors such as
Pl G-, PDG-F or bFGF. A preferred anti-VEGF antibody is
a nonocl onal anti body that binds to the same epitope
as the nonocl onal anti-VEG- anti body A4.6.1 produced
by hybridoma ATCC HI 3 10709. Mre preferably the
anti - VEGF 25anti body is a reconbi nant humani zed
anti - VEGF nonocl onal anti body generated
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according to Presta et al. (1997) Cancer Res.
57:4593-4599, including but not limted to the

WO 2008/018508 known as bevaC| zumab (BV; AVASTIN a?ﬁTfﬁmy‘.}ﬁsmﬂ

The anti - VEGF antlbody 'Bevaci zumab (BV)", al so known
as "rhuMAb VEGF" or "AVASTIN, is a reconbi nant

hunmani zed anti - VEGF nonocl ona rat ed
30accordin @EW@PESQEPQION(Q&% q@gﬁlﬁgﬁ
57:4593-4599. It conprises nutated human IgGﬂ

- DEFNIRENSS k regi ons and anti gen- bi ndi ng

conpl ementarity-determ ning regions fromthe

r _rRreteasemea e imuisEmmit eyl e aToteps fpymdyn aukarygtes, eflh%cfm
andbirgﬂéﬁack?érﬂd'rﬁ% gtfe BRAHeGied Acd § SenhBCRRhRYT %uned within the
roxi mat e 9 the am no acid seagence of
cyllﬁév@tpmm&ukmwoﬂmmprsoms gorag inttiye skzpsafie\ieP Rrotespirerynd the
corl B AP, ROMic 0 o o
proBesoaei indywoe has/oamdmtxbmut AfPavasentathingpaicled V@Cﬁ@ 193

Itons nd [ | ate r S
reg‘lcj BoPHETR ?ﬁe% @ﬁgé B noorﬁIl erlglée ne gllb%/eeﬁgés gﬁa %1{ 2 u%gluftﬁgt%fl
proteins @@ Hithdreforetegscntidl ferat vasrdrragy of gﬂl],ulat pmcﬂsmbmiudufg cell-cycle

neopl ast. i asma cells.increases
P R OREO RS e R ST Ao s o TP @ s 295end
2686 tdasofmRs tacdakiste Wl eher p@o’téﬁ&bmbhme or non-
resgﬁgS|veness tQ apy previou Inent |ncludjprr1)gh

but PrSgesppaihditor geIckYte Ab perat USRI E Ry
protreﬁs%%% NLA dRNr bl SREHTBRESptic, tryptlc anR?b;ﬁﬂ?l%&iaﬂiﬁﬁ@h&e

he regression of the patient' ss back
hydrqlxzmgawmeﬁ)r Seagdipede a@e@refégﬁ%ﬁ%ﬂdl‘%ﬂ? PFEEAIPTC lﬁfﬂ“"

rurS RS QR of 44 ﬁWe%ﬂfén Eﬁﬂﬁﬁl&@@puﬁt@ﬁ@ﬁﬁ@ 'In\l’ulﬁtbrsﬁﬁdlﬁde&;lortezomlb

recovery. 10 Unless otherw se indicted, relapsed
MGIB 2tlactactisy, spaxomidie apfl sbagspommmifed (MR- 2t TSEféuls Rhpgnaceutical)

Seer 5 % thﬁJCWGé %4(:%%@ b\fecfogl{e@s e etpdr EY204PA4: f@aﬂ@eﬁb&mde aldehydes

mteéd to, chenotherapies and
WQ;QEéZﬁ%éJ Wq YAIopH alqbeitat dn(@ﬁé)a& Meedt Ghem. 38:2276v 0 71 rephide

ne n Lty BB, (1994) Proc.
borgr SRS WeP04) 788 RO D, b Ehachfin UplRSEEIRES LA, (1994 Proc
Natt aad e Sze sl : B35 8u W BB 206 Hardlesh linagpayemide AM@F@S fetal,
r i ncl ude but are not limted to, carcinonm,
(zoétﬁ%ﬁgﬁ% * bl astoma, sarcoma, and | eukem a. More
parltHeQeﬂna 'VEBXENR“YEGET asuel hemioefess tb el lﬁ&an@quahﬂnman

ance ncer .(i.ncl n eIL
Vas%"j gﬁotﬂﬂ@i C@L%P\%hcfa tpr qnﬂ&e@latgg nge 1%93& e %c Ca P T oaﬁ%qlo
vaséd]ﬁ' elnuaﬁehaaeal SO ATRSTS cardes,dmemabptmmg et diUStipnce, CARIEENG
peritoneum_hepataq str

(198 otrddiish e ot st 1908198 nfrahriit BE R bocuring

alleR@RE] S18kdsCedBRGahercsll TRLAS ORBF” 6164 Mefdedo VAGIBaR®elion-human
ovarian cancer, |iver cancer, bl adder cancer,

spepieRch ARIOBTeckS o REERRLer SOMSFISH teaffieh from §ispredi sppcies are
mdﬁ?t@& B terGO RABE ﬁVEbF Qbr Hnfh VIS IS RNCRGP IR musiaé VEEGHYand ete.

carcl nona, ney or renal cancer, liver
Thectam BYEGB} xsgisamaedcta nefeito trypeaiest fopmsd dlte Polypgpiiie gomprising

ann%? NG % 8 téqgﬁacgllcto $64 G (RO TEs- f%nqi%§ eJats] @ﬁ%@ﬂ%&ul&%ﬂ@(ﬁﬁah&l cell

rious types of head and neck cancer, as
groweli ifactas Refombasl to gincaich fiaxinis gA XEEE araydid fensifiendleg present

homa o] [del j.€ ne
oo s oY RO R R Y BB 105 e e Ffting g
posliivie foradirahated! adekVHEGH ou Inambehlb{ﬂ_as mqim:mdmd}lwataéngEGE
di ffuse NHL; high grade i nmunobl astic NHL; hi gh grade
| ynphobl astic NHL; high grade small non-cl eaved cell
NHL; bul ky di sease NHL; mantle cell |ynmphoma (MCL);
Al DS-rel ated | ynphoma; and WAl denstrom s
Macr ogl obul i nem a); chronic |ynphocytic | eukem a
(CLL); acute Iynphoblastic | eukema (ALL); Hairy cell
30 |eukem a; chronic nyeloblastic | eukem a; multiple
nmyel orna and post-transplant | ynphoproliferative
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Hodgki n' s di sease (LPHD); non-Hodgkin's Iynphoma
(NEIL); follicular center cell (FCC) |ynphonas;

ut e
WO 2008ipyhandyti ¢ | eukem a (ALL); chronic | yrrphocyl’QTgISZGO’imﬁssoo

| eukem a (CLL); Hairy cell |eukem a and CD20-positive
neopl asns. The non- Hodgk| ns Iynphorra i ncl ude | ow

grade/folli cuI ar no k (o) H
seab Yo 6B ST BEo R POSTTR LT GRATSL 3F RUSH PSP PR
alsoNolitiod N @ARGkHiA) en QiR & BUIF ThsLurred nitivg IV EfFTRkiS binding

i mmunobl astic NHL, high gr

I hohl ic NHL, high
affinjyferethe kBN and Sil= lcqemcwara% yn.gtb‘iﬁ"lq@éﬁdl sease NHLg

pl asrpgy ¥4 b moletiB bamBle orafitaRziag Hlockin
Iy%p honmm, &&&I%%?E&gl?e Onphongmgr?d WAl deZl ¢ =

inhibiting, ehtogiingi Teewding orwtéfétwntlﬂlo‘(ﬂ% peydiss ! udt%é?i’mdmg to
one ‘éﬂ%&%r\)sﬁ(% gal %Jtc?tg ¢RAFeMLA:&Yinc kBt SEQF b¥RAIRE and antigen-

in"s ease that tends to rel apse 10fre uently
bmdﬂ@mgﬁentsahhrmflam&mn redeptopmRierelpsand deryatixes whigh bingd g

? ﬁfé?é c{u% 8?% e TIoRe orinGRRBhtoRf anti-VEGF
SPeq rlr@tag ];eogg el bga? gc]t g%t?l(l)cyt es,oaeCLOL IS rral?ttlo l;ge%gnttled
recepyr pitibgdies sidMEEGE mucmbraintagomsts susb|ap smilhmplegidel inhibéaes of the

vl R G oS E Rt e WTRRATE bR B
FLIPRS, KOR-F§ lHLWMBR—Pthamﬂﬁnb GITK-2BZH L2 84 SUSEL$ Geinppgnib),

SU-Be S o SURR DA i g hOR . EGEARIS, hRIA4 B oco,

VGAPIf{)Qr @PISQ’Y@zC@EBﬂOSﬂ?fAG 7B, rmhartz @ dqypmckmfét(ﬁhtantyh ami L- .

TGS B ks BT ARBER 70 ssis2s, wo

00/1'837@43 W@@@nbmﬁ Wt) DI/ERROCE 0of 1/ Resd-WEtErIBET, §V0 el I6ss i4nwWO
Hodgki n' s ggﬁomas and the absence of said cells in

99/4%8@%@%/ %/rrphorms Exanpl es of non- Hodgkin's

f}s}%hg 865 Carihtibdts th&bindas VEEH “Zﬁhﬁff'ﬂteﬁt
i nc e an that vvould be identified %g such,
14

affirgtyi and @gbctfmtyh Ere&rqblj( éhegantt A€ ﬂ@gqo e B]ﬁrentton can
usecpe?startﬁérg%t e'nplnqgr%&ﬁ%%ﬂﬁ Mg %hﬁ%ﬁs!eﬁs‘e@ @Jdoﬁﬂltlons

such as the Revi sed
wheEam o SEHGRamtivite ann\m}wéh éxrmn(lﬁ@&ﬂj angibpdshwilasuy bt bisdd

to 0 \G/ELC?? é’gé) %?eg (r%g%h thg??ﬁlf ioth@ﬂﬁré@thﬁ%tbﬂso n;
sucH atsl&ﬂGE,u‘H’]])GPubIbHC’sH] @y p;refermti tirEdVEGG @ptllq«:g]@es a mnnoclona}

r, Fi 11. 5
antlﬁ%&é#’?t %&“%? éoetslrgg Fﬁﬂ’i‘e es? ec ﬁh I§0 %glraylr?@ aArYnf%tB g%l to
AdEe® lnamaaﬁ WhybRldaecADCY }m-ILO’mf-)r Mnre piiefeeablyothe gmtaHECIR]HL

LR T —

acc&ﬂﬁk ko PSR BOAWE 9%7) lCynedr ®em 578583 H$99C hlbhlﬂlng but not limited

nphacytic | euken a and/\{p t| c | eukem a
to ﬂam@tlquyéwawn a3 DevaHEEYRh 6 y’\}&%
p r %)é &Ht"ﬂ el eﬁ'ltli)chW‘iEéﬂﬂnzdnfﬁ'Bl(BW’S’ ta@mnaml éso‘f‘rhuMAb VEGF” or

t |y |
“AWI/%%E 6%;&?(;%11%;%1 buxﬁﬁ}lgqrgaﬁap—n\?% ]énm%g}ﬂépggignnboﬁy generated

accé:l)&tnr %‘9 A TE 9@?)' CM@teRes MALFo3 ysmoh ergampieétahutated human
zone np oma, hairy cell |eukema,

IoGplfammyl{ mga)namﬂ/ atigey- b@ﬁ@g@@mplewgtag%detqrwmg regions from

the gurg?tde/ ft?#bk?ﬁ'nﬁmo'ﬂéﬁ%ﬁﬂ 'A‘h %rlntﬁgt' t&s binding of human VEGF
adeltol' I r'cular l e cel ynphoma, follicle

to ite emeptn)rd yinphedmaiydl 3% efutlha pIING mt@eﬁ@@pa@@@'ﬁ%@m

et 8051 QR PREEDE SoaTLuhYIEPPERL prd o of e

and 8 -aggressive relapsed BHL) , NHL rel apsing after
or refractory to autol ogous stem cel

transplantation, primry nediastinal |arge B-cel

| ynphoma, primary effusion | ynphonma, high grade

i mrunobl asticL, high grade |ynphoblastic NHL, high
grade small non- cleaved cell NHL, bul ky di sease NHL
Burkitt's |ynphonma, precursor (peripheral) T-cel
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-type) |ynphoma, enteropathy type T-cell |ynphong,
hepat ospl enic T-cell |ynphoma, subcutaneous
wo Regeisesl itis like T-cell |ynphoma, skin (cutmmo’imﬁssoo
| ynphormas, anapl astic 10l arge cell |ynphons,
angi ocentric | ynphoma, intestinal T cell |ynphons,
- peripheral T-cell (not otherw se specified) |ynphoma
seqamge &nignmdﬁnmdtﬂ raetiieentibeds! 44-6.y nBhsirumab has 2 mplegidgrgmass

el | inrefers to an abnorma
Ofangjng%ggﬁﬁﬁ) 3@?ﬁ%%%g3hﬁ&ﬁay be cancerous or benign
an dRWfﬂcﬁ)hy o fearto esesstiaron br wintrespogetancsdiof p disenage or condition to

atreiﬁ;:g l es(r%ﬁ&gm’gqrgg%ogyats%c elas%ia%%ﬁ?m rgse r ane'ﬁg)luél:l g!fr;agment if

civddl) aEARGYdemRBe (fhdA)ed, thoteih &refragptbad mﬂya ossistapfe ¢rinen-
resptégg?edléfssgg)&w ]{:ng]lq.lp nt?e%%rﬁgt ol ,tnlglltn? tangted to, chemotherapies and

gmﬁ@gfﬁfhgﬂﬁhkmaﬁh@m@ﬁynppoplasnacytlc Leuken}a)
nDnoc onal gammopat hy of undeternin ific
VCBSkPsea Ederm it [ofoativ fﬂe DAY 51168% Hsfy formner diseased

stat@ lé'é[fék'faﬁy HeGed AN RYmplomS ESIRwidd Hntabpdrent pacelier wiadial b@overy
characteri zed by inter alia, skeletal destructi

Unlessrogierwiot adictpderelanprdriiate 1aFres RIS e o AT AIng oG e to
ilnctY BRbR e ﬁfe Ffﬁé ﬂré&%éi"ﬁ‘ ﬁlcﬁﬁtr cOblfe noﬂ%&d@@'cﬁem&ﬁ@apzes and stem

recurrent tions. t ie nunber of nyel ona cells
ceﬂnm@ﬂéamﬁ@nﬁﬁ@nﬂﬁwred bIood cells, white blood cells,
g‘hg l, l" E roug_hlecfe?%eér‘?l%nﬁ@ {te$h éb%lc%’gi@ﬁ B&GRion in
parts of the bones. wever
marsmahttha:texs tymd:etllwpttl'@ran’wetﬁﬂn’w doregulated cdhgrethnExamples of cancer

[ I
1nc:18¥eg§ﬁ e, ngt #L%ltf:c?{o,r%agaﬁ %ilyg}géhéogﬁ,slg:as[ﬂ%@ %ﬁ?%ﬁ&l o gjrlla More
particlldr eslapiyd of dedi cmncmtncbﬂdyqlpmue celbcdpgin dmgpranged (including

sl R Aor-s Rl LG feablr F BRI RIS P nd e, and

alse "t he organs to be

' Squﬁilblfsfcammnﬂhﬂleﬂuh@ éama'tdfm]m peﬁtcmsum,dgepa:tn@llubr aantqrp@stric or

cell neo nor nal.

pl
S GrEith (BEREy FESPIGSE (OGRE. POET IR bR, cervice

can&drNGaBak UERE:, 11%@aﬁ&iﬂﬂ¥ddémwyheflﬂfomaﬁﬂﬂeﬁst bamer, colon cancer,
marrow or may be extranedul |l ary (in soft tlssues

coloseqtalj @aoss eRdemeHish O MHETRS \GfCnBiias FEMY o dofare e, Jrdney or

rendch&Rr, Q%P%S,ernyﬂogthﬁ'cﬁnd‘éy QluSiABeanker! hvaTtHnk@f Yepatic carcinoma,
Iasnaﬁitonas connogﬁ£ ormin tlssues of the throat
[

nasepidryagenk sancer, glioma w%biupqsn@'n{leg j andpeck canceRpgs well as
uen{?ilt%&g@al ;ﬁﬁ%} arfRidk |s¥1»h“5}; Br&efl hﬁn Bﬁ (gk;[daﬁ}g low Y, fmecular non-

or Sp een. he cel t 00 muc

Hodgkitsolymphaii GNTEA, SRl benbBYisdSLb NsBo GRS Rradeyfdlicular
y v P n n.
T\H_ﬂ'1"r1n}%[te %% é&i db ik ﬁaqsf{%ahg% r obl gﬁgﬁw ?S?il\egﬂq%{% ‘high - grade
lymphcnmasmn Mﬁahigh@rabdmaégg@{cbave@ppﬂbm bigky disease NHL; mantle cell
crog £ p
mEReBE COR oA e et by Sl A ptinem)
chrdific Syrﬂiﬂio@ymc ldukemhi & LTYpecwé 1phai@hmt@e Ildukﬂ:elgpﬂﬁelslm Halry celt

there are.abnor cells e narr
ol 1 SRS L B8 bl PR 8] g
ynfh@ﬂ@@@n&&@ﬂ@&ﬂ@ﬂ?fhﬁj may be found during a routine
l'gad or uring test . shgPagients, . the anount %fs
M pPGERRFPPESRY EIPR & Yy oA BL AL B0 47 hih | 8 vt BT 8t "

bennCRH §/ch Jfidn ﬁmc&ﬁidnem &l diMeid® Bryll haipmsmbmmwbm are
nore serious condition, such.as nult el ona
hmqte;ﬁmrwfasanaqﬂmnf@a@fmwoéglﬁaérd&aﬁﬁsmm I%mfpreé%mw
rare, indolent (slow grow ng) non- 10Hodgkin's
'Iynphona (cancer that begins in the cells of the
i mmune system). WM is also called | ynphopl asnmacytic
| ynphoma. WM starts in plasma cells, which devel op
fromwhite blood cells called B I ynphocytes or B
cells. Macrogl obulinem a occurring in ol der persons,
especi ally wonmen, characterized by anem a,
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Exanpl es of thefapeuti c agents and conbinations of
t herapeutic agents useful according to this invention

wo iogbss® the AVASTIN(r) antibody, bi sphosphodiH#R0&H068300

20t hal i dom de anal ogues, bortezom b, nel phal an;
predni sone; thalidom de; andriamycin (doxorubicin);
doxorubicin HCL |iposone injection

Doxj ] e),
HOdgbmee(hwﬁsek{LFHBD G@Gé&)dpkllnéﬂﬁ‘@%ﬁ Qg eliggspenter cell (FCC)
éﬂlzisn&cq e)l f@é‘ﬁﬁﬁéﬁﬁ&@&m\/&m&ﬁé ShipAseytiOnsRMh iA@Y LL);

ar nust ne haspham de toxan
Halryeieﬂﬂxallkanvapnéﬂmétmslwwopldﬁm ofglinsdimphae s include

§ 11 lymph SL) NHL,
fow e B LT LA T RpA R TR 5g?dey>?g)ngt:yﬁlgs(on)e
mteﬂﬂ@iiméagradﬁ/foﬁmsla( BHID)n;termedmte grade diffuse NHL, high grade

bor oﬂ}ﬁéﬁ? phal g0/ Sex AR RES OREh LAl éxﬂa@fﬂogecleaved.cell NHL,
buu@aﬁgee@mmmjpmhﬁhﬁbﬂnmpmmslmpmm iagimdetidyrupiR) AIDS-

o BRSSO, AT s e

canédrd &Y hiad tdierfdaed. LoD isedypoot H(h%kmls Idlssasaﬂrzht tends to relapse
corticosterqQid agent conbinatjon t

frqupr}t](y)qeg%l’ﬁe ﬁ@ilg@gﬁ)f ghqn}?&lmjr@éf tregtment, ]8t0n? ?%ogeraaj ?r types of

leul&ﬁhap rAaéaﬁ&:r APFaLYCh RPABNEENEBocyRIATLIE K aiyalfestalf byqnogresswe
yl ati ng agent conbi nati. on her a i ncl

accmwlamanﬁfp i floods heas meprpH&nd Spes- fpgpléiwlgﬂhoma isa
sI0\7§:—¥rfolvvqlm1 %Hﬁ@f@d@s%aseﬁﬁ QAh RN efa )i survives between six and 10

eroids" 1nclude, but are not imted to,
yeals (folﬂqvom liur@fagltsmﬁﬁpfé@fﬁ}félﬁﬂ%af@é? ﬁPﬁ‘St hasone and

| O o t@%d?é@y | HB?na o1l € A t:RH A Eind@OR to a cancer of

I'ncludes but 'is not linited to,
the mammmwm&aQMwﬁnﬂdémﬁ&sHﬁ@MWP qrpas can

genggli? B SRARANAL  Fom b LG R il we LS Rueg.
Ster@hrlarg gellsZﬁ) Metigléy’s amptmTh_:@a lammic ebsercef sai W)Hodgkm s
D T e e A

herdilinchdt aﬂxy tttveshld br; 1dblﬁrfald iaglourh dbg opdekillddrm the yart (G& 241047

oncé@gjét Or [oRy n%!é]éts:c %ﬁccg{dgpce WH%@%Q %100 osplgeam K %Q:'\}E é&eﬁt such as

the ﬁBﬁE‘@d M&a?an—l\@ei;l@hﬁﬂﬂﬁmal(ﬁﬁﬁm schEfRe e¢ deatribed (PO@4) Atlas of

47: 2219-22 Pat.en
Clingopd et BEBaT i BATon Ap o AR N B o o s rcour
Pubhﬁfe?sf SinkiRd 8000) (R6/:APSUELIEr Rif SALITE N SR L 5.59)0 Mibre specific
step of adm nistering a proteaso
examppleafnofigie.di #rg R REF B o ée;}fg?@fytq%&’aﬁ?m fine low grade
NI—]ih Rut r &_H¥RRtap ?QéEE’sEdn?NHQ, bldursdr 8y@bhoblastic leukemia

adm |ster|ng an allcylating agent.

and/oT rembpihdoni sealldymphesiiielbmpaemartfdgleoniclumparytic leplsmia and/or
prolg'gal%ﬁgc%m% ek ARG YULE/Sr {rﬁ%ﬂ% LoyBO mﬂfﬁh§ﬁ1ﬂ93—§élﬁyr§1§r§1@h&fync

ering a tha e Or thalidom de anal ogue,
lympBepe amnmed)qytorﬁa@nﬂ@m ianphepiasmicytie lmpBems, enasgigalizgne B cell

Iym?génga{] Ig%lsrrugéﬁ on. 91 Ol.Ilehl &H% %%ﬂoﬁal%a‘f%]ﬁ‘atl L QUG A TP phoma

0 ana SO as to maintain t
nodaNmdiricakl tone l;anﬁumaphaaﬁrfoen teukervini plasmprytpoa anglfor plasma Cell

myeloma, low grade/follicular lymphoma, intermediate grade/follicular NHI, mantle cell
lymphoma, follicle center lymphoma (follicular), intermediate grade diffuse NHL, diffuse
large B-cell lytnphoma, ageressive NIIL (including aggressive front-line NHL and

8
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extended period of tine. ,"Intermttent”
adm nistration is treatnent that is not consecutively
WO Zme®e73s0d hout interruption, but rather is cydUlEU32a07/068300
nature. Administration "in conbination with" one or
nore further therapeutic agents includes
20si mul t aneous and consecutive adm ni strati on of the

aserdheir aysbaadiNidige N, TPIADSHATF efdpiractory to aupglosot FIERErl e
tmngﬂgﬁ‘tgﬁé}l @rltél%?( I A Eﬁ&@ﬂ&m@ﬁmﬂi, PR REUAST BhdphbSa,

amouh Icient to carry out a specifically
‘higls pratedupunoplostis. NIAL, hig grade lymehdbistimitLchigh grade small non-
g ' lidchGald i RQAS T-cell
ced AP AINIACAY Aol oA Bt Ry -
Iymiphtdaseip @ukénsia bhd/odfriplmia, edwinbroelt lymphdres andfop leglsemia, T cell

_anpunt . of .a.therapeutic . i S, ' S
ol B GaroF R EpERTLL g EART e ikl By R Wiy e
leultaimahycOak Ampeitidsent/pr Sdzarytshimdroms extyinodametral killagT-cell (nasal

o R g R O | e s parneo b fied A fhons.

sub&itZRoud pakhibiittis fike E-cell Hfropliotna, skimfeutexdoes) tlyraptomas, anaplastic

preferably stop) cancer, cell infiltration into.
s b ra b P tces peesdhel 4ol ol gl oot
(noAtBerRise bRicaRbY yfipReha dldREiofRhasdbasicT-céinlymphdma.t 0

sone_extent, tunor grow h;. a%d/or r Iievg@to sone
ext dipsma oghreoplsTuIeIed harB rigiR BrAbnATE ORI i

whith] faf 86 Efkeromad befien Sef WRLK bk e tRiohtrélfed ctll @idisiond Examples
To the extent the dar u%- can prevent growh and/or Kkill
1]

of pdasmatcelh geapanme inclde myltiple myglomy M) RASTRET e ($ef-or
' gl gl oY the HIRAIPRY, Balignant
emﬁ%kg&lgﬁoﬁﬁgn%ﬁlﬁ%f or y’%irlrlogﬁgrrlbmso%cgﬁcytoot gxi_c a_rmznt e
plasieogiodiah gnaomogidialingreie 4pe uMaldengdns Merdoglehuliggmigase to |
be.treated. " iLng" " " , e
BT P BB n o e
(ME&UB), phes tell lsultemip heneagivbwinemtcawrpenand KelssEiepse: he

tar .e at hol ogi ¢ i1 1;S,0 i
oo P e B REAT o RErRa D He B Rl (tRRRRn fnal
failghesanethr and Siyp@tdiceatia. t GaswopsomeonoofidMentihd fdiiger thae pain,

ond FrraB T B BRPET T B raPa e hr g PHEF e Blood et
WhiRy KIBWdcaS tih€ plifRss e faile) Tae myskapeslisfalio dafnagevayl weaken the
anmel i grate, |essen or decrea ﬁglt he %ngé one oan
hard; B3R of EetioBTs HBW BT HEMCPEHFEHE ARSHEFAPE T WITHR &Y
synipk SRR SR cadVBhiBpRISye dnRSGA kAL ofiesy 0 &AL Thidenagibanaesed by a
of onset or frequency of the synptons, canpli ctgt [ ons
congition el apisicB A BEEOGE PR B 1D 2ne b a oggr and Cotlect
in o}%fng%&h dshd BidedTa¥a BERUThIs o codisd the baRBUb becoa@Rtr a8l unable
this Tnvention s an anount 10 capabl e of inhibiting
to fegpgiogrowt h of a cell, especially tunor, e.g., cancer
cel | il d by L1} n¥dp¥Rm, fe aBiiopkiip] it
[ nhfill%sflfag)%tgﬁ ééﬁoﬂﬁi‘é o _asg;atche?ap])?e.u%nf ceggent g)fasglﬁicg ’
(myiehwertellgmollest imunepostion atd fornp bingle Agn@esd plagstqytonggppy form

. rowth c i L i |
o A i ST Il o bt
Plasmazyitoiia of fhedbohdeftauteathe myaple moklomi Bxtiamedwlanoplagmsacytomas

~.an anpunt. capable of l1bcausing the destruction of a
co xﬁy 1 3 ?/f%f‘e throgt “‘%l%'

TEBYTY 18R umor, ., cancer cell, either in

Vi t¥iecroglotulingtiniads arfabhosnad pixing cellybuiitp ib Gre bour pages, lymph
nodgf%lalg:?/gr: sg)léeé{l er(]:gl(l)sp Ilna?l?ettlocc): m%ce:lll M Igrgt%%lr\f, \th%ﬁ‘ Qau?gs the blood to become
9 _ ‘
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enpirically and by nethods known in the art..
The term "anti body" is used in the broadest sense and

WO ﬁﬁ%?sb&m Iy covers, for exanple, single nonpcirosmbrosssee
anti bodi es (|nclud|ng agoni st, antagoni st, and

neutralizing antibodies), 20 antibody conpositions
W th pol yepitopic specificity, polyclonal antibodies,
thick] Tigd 1@meh abdes diveet, aaditldea diag becoamedswoller b thsckefied blood may

ant i bodi es ee .bel.o S
cangh HEDIGmA P Y10 A8PY R Vﬁ%?@f’%{ﬁﬁ%%ﬂ  SYRplrRg B 8%@%‘%“5?”
depdid bk YarDbf thePaLARGCE. Mosapdticnts twithahactdgl dhulimewen hava mo
According to one enboijlmegL§ he an |bod¥]b|ndsltoﬂaenbOne
SYMBEGRo H Sy R plagma g¢l mptfﬂ%fﬁ é’.’er? plasna Geflg 0
malfr&{l Bt tAGE @ i Atk orne @.@ﬂcﬂﬁﬁ ﬁbﬁd:bl[ﬂ%ﬁbduc& b/eplﬁﬂ:in 1h£td1)/ay be

specifically binds to a protein, which bj

Sousibiurine o AR b SByTiEe (ErIa AN BHEA B PGB F T raen stays the
samle 48 MekPhte b6 sygnptorﬁs Q%ﬁﬁlﬁéﬁl@ Gh @ﬂﬁe’ REeMs, MGURIngy later become a

I nvention, phrase "functjonal fragnent or
morgnalioy bom’ﬂtuafn smhtas H@*ét;plq BYHoBH AWV ng a

gg?\%véltd%flsltrgﬁl %Qrﬁﬁ&&ﬁhe t(W‘M)t ¥ alkdde %ﬂ(s%ﬁ‘roﬁﬂlg) non-

e|ng referred. For exa
Ho@kinimkympbma (cfanery thehbegins imthalcelly o theammume pYstsaR)- i also

o a3 20 o SRl Bt

blogl @lie nilled B lymiphtaresioaBleylly edlacregliobdinatyid deeyrring invilggF persons,

nduce cel | pro feratl
7 es’peqlﬂlﬁu‘%%?no gﬂn}cﬁc‘glzfci %"5 dijemnia, gpdarg%li hl%éélg fayhagned ﬂ%e[ ;g/rohferaﬁon of cells
resenglink aky bldee celisior plasma ce‘k’(ﬁ it the bbeet wakr@nt TGN 4briosmg péasma

o TS LS5 0h B AER  POL Borctn

. ma@OMbERATRING an@ﬁbﬁﬁﬂﬁghaﬁielﬁﬂﬁml‘i@ Hediakl chiiss hpadreiscabity

(g SR Bh HICA it i oL S par o AR TRy

aANOg,Gath1ds B kHdfiBe R ZY SRS and O MBLRARSS o&ﬂ:@r&@éﬂﬁiﬂagems useful
protelnaceous or nonprote|naC%QUS

acobidgteg fagioamionrnrie dic AV S LY SRy P EPbsRAoR P FSe g
thalg&c)mﬁé) %sef)oﬁéiéxﬁbgﬁlépﬂk(laﬂ\@raﬂisoﬂg tianddRaeandSemycin

erni ne owy nethod, and nost preferably

(dom@cmhmxmg@mﬁ% lipgspme (ggction (%oa@rweéwbl(‘@lf@ﬂ%@)

lenél%to&%ea('c% 53613I R&%m &é) ﬁ%hféﬁﬁ%n@fw%rfsﬁﬁmﬁ%vﬂ@) carmustine,
am Ao aci d séquence by use of |nn|n cup

cyck@tm@hamde (cwmal@:%)nelpbalhxdmg@metﬂ;ﬂhldymg@som ),

or ..nonr C
i e Pk B PG P b SR L BRI, 1o sy Bogore
conhb‘iﬁ:dti@dﬁ@ft’l’ﬁ) amtezbmdymelpheaam/olcmmethaaoner/é@b&ctyuﬁfamnbmauons

since a I ne cq nen S
(BBE§%EEQF&@WV? HW%%?%ﬁﬁPFmﬁo %%Sﬁ%égent Pﬁgﬁgry
borkkewabiieglyh®a |11§bs‘bdlahdiﬂ)dobm¢byn/ﬂmhdonbée @melpeations (B Datand other

| east one p%t e, basi c

tification
a]k;éﬁter}goa&g?,t SR nlapén exlﬁglle%fsfraf (%{t}cgﬁgp}%agapt ycggl }no{] 101 tﬂeraples
CONRRSREnD ﬁgehté@ndlﬂﬁ Nibuit @A nok ligited (oLmel@hﬂammd&Udophmphamlde

dent [~ h h
An gt RS PP PO AT 1 B 1 PR
Vindfdide! @Musﬁ’ig:l Ml@@ﬁﬁlhﬁj QySlaplloSshahidd) pleMnisaRdvBNMEPRSf Or €

contain én bindi n sites, while secrete

Ty T Ro

ant T36@ ﬁildé’ ’sm@}aﬁﬁ» pol appraetiliicd &0, RERiPHEPSTafEHED as bk “éhaso“e
andgfré(ﬁﬂ&h@g 7 ﬁgﬁlﬁfﬁé bd &Q’uc%st%rd?cf aéeh?coﬂﬁﬁiaﬁoﬁth@ﬁﬁ findli[ﬂe!’s But is
arn). 15l n the case of 19gGs
n0t4nmt¢d it mmmstme@ogmbmaﬂdeyamﬁWan@@@oo dal t ons Each
L chainis linked to a H chain by one coval ent
di sul fide bond, while the two H chains are linked to
each other by one or nore disulfide bonds depending
on the H chain isotype. Each H and L chain al so has
regul arly spaced intrachain disulfide bridges. Each H
chain has at the N-term nus, a variable domain (VH)
foll owed by three constant domains (CH) for each of
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anti bodi es, see, e.g., Basic and dinical |mmunology,
- 8th edition, Daniel P Stites, Abba I. Ten and
wo 200g/ets@m G Parsl ow (eds.), Appl et on & Lang&CT/US2087/068300
Norwal k, CT, 1994, page 71 and Chapter 6. The
L chain fromany vertebrate species can be assigned

to one of two clearly distinct 30type called k
andBisplrdsphonates saeludm g’t‘tt‘i'é‘e oA BP’%@?%@F\ (e, Yedia %

, e d N Hohéx RdRGk
B e el R A e
( CFI)?haltdnmIMq@gftlms [ efer tnimopaonedlypry @ntlpugs pf Bplxiemide,
I |
inchf ﬁ%éu‘? Bof] llte% M&faﬁg\m{{as E&vﬂfmﬁ‘d@)i %% 4@gﬁé%d l@rfw% Ccl nlé)%
ENN’[B@(WS daalotgtmls;aatse,d\t@chacs) Apet g, (A092) ergamc & Med. Chem.

Lets; ﬁ? Ef@uf[}g?,ggegggrhﬁli of ﬁ ?%Oggﬁ %?[?({3 e47f 2%13 rﬁ?ﬂﬁ%g{ﬁ’ PAEH Nos.

7,719] 1006 @aeno4eis680n CH sequence and funct| on humans

SRR L Do O e o

stepgolfﬁdﬁﬁﬁstegtg!g? r@t@dsbit mhﬂﬁgrents of the vari abl e

onmai ns [ extensi ve in_se n

ant PGB S2eTh oD G fo gy PPBEE KT TR SR g sy of

admBREtbM 2RBGIdng afshtof a particul ar ant| body for its
particul ar "antigen. However, the, v i abili tga ﬁf -
b cidamstro S deimide pERREE REMPTORRH Rau et ome

comkpﬁn% fMeisR lo? 2 SIRNRIR o IBSIGRde of thelid¥ri RGN GuLS fﬂﬁﬁdcﬁtrely

[atively i nvari ant stretches called franewo

r edCbmm( migipistptiorge B taAHBSHRIACT hergPtse %@Pntmuous mode

as 0§ o% & an oGk A3 Xb 2830 tSif&inMAEd ol ihbdayeutia ki@ (activity) for an
O*R ypervari abl € regions” that are each 9-12 am no

exteadecdmnlodng‘tlma"he vari abl e donai ns of native heavy and

I i ght, chains REdnB&:

Pl oGRS ol By o ade

mtehypmmyhmrabéres ecyebe ormturahi ch f orm | oops connecti ng,
and r}mgté qeo?ﬁ'glscﬁ)s fu%‘h% Qﬂ 'p&{e or ﬁlfore ﬁ]ﬂﬁer the?{bﬁﬁﬁc agents includes

ervari abl e regrons In
snnﬁl&aﬁwl‘il@add tagetukies adminGirass qﬁﬂmﬂhmﬁeytldngemh &n @R@r@m

156‘1‘F§a| &%ct ﬁ{%ﬁ){lﬁ%{o lfhgra&)e fcf%ggntf [ t%g]l(gsgg h%ﬁ% an amount
suffidot BRRrM ot Becisicdlsy @eftedqmtpob@ dAleéeffestE\& dainat” cen bal .

Sequences, of Prateins of .l cal est 5t h
deterpinepampiicalLadhy agFigly oL m 6 fsﬁlﬁtg P *E‘i ’i"‘et
He atte RormBet B3 Bdoal VOrfedtil 9 Blduint” roRgs oanainamit ofe Hﬁraps'uttc

are not involved directly in blng an antlbte%% ionf), T
agentrpfAls ingemiiontsiectivgie Hreet \AHicalLT SPPEet B HARRY (gpatent). In
the 52%9 Rt 8cRfhb 'tlfékdi)@ﬁﬁdﬁﬁ%' Ofrectiiearfdiint HOHY diup cﬁﬂﬁedth!édl}e number of

dependent " cel | ular cytotoxicity (ADCC). 11 g{n
cantdrypl veantertht minros gizerinbiih 61§- SO¥I0 ﬁ‘é?ee"?’ﬁenFé‘F refepably;stpp)

aRhibRPLY, s ©MoME8xtent and preferabl
canfid B8 ok B BU TRl oB BRSO pervariaie Y
stop) eghamagestesisainhipitcorsome Seentafneb STawily 2hdies Tgliys t¢ §ogth extent
| e nt ar $8eifl of
one aﬂr S‘{}P % drte!werésl %Séc?lt@ téﬁ]@t? Lﬂ%lﬁzto rSSc?e g‘lée deféfpgon €189 0
“troBn 7 T(om%a cin e sangncarmunt abouel axigEr PR cels, it can
be,‘m mc%g%% c@gn nﬁ g%ﬁ%m By pﬁ?prﬁa&b&t%Q@heagmwth
mhﬂﬁtory .ﬁﬁﬂhﬁcﬁ@t o xidPaaduit d@enﬁmg mttlhn d:leugmdy;l agbmtaeci the disease
5th Ed. Public Health Service, National Institutes of
to bedeepet,  Bet hesda, MD. (1991)) and/or those residues

froma "hypervariable | oop”"1e.g. residues 26-32

(L1), 50-52 (L2) and 91-96 (L3) in the VL, and 26-32

(H1), 53-55 (1-12) and 96-101 (H3) in the VH Chothia

and Lesk J. Mol. Biol. 196:901-917 (1987)).
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30The term "nonocl onal anti body"” as used herein
refers to an anti body obtained froma popul ati.on of

wo sebstaed i al | y honogeneous anti bodi es, i.e., REUS2007/068300
i ndi vi dual anti bodi es conprising the popul ation are
i dentical except for possible naturally occurring
mutations that can be present in mnor amounts.
Moridedagngl| or ieatimenty @rs“aﬁ%atwmg FAfSFS SPEETRTIES MERH iy wherein the

obj%t fsecﬁ éﬁ%ﬂt 30abRbwR (5409 ik t@fbte{eg S8thSlogit kéndition or disorder.

rmore, I1n contrast to %clona anti body
Thqse gpmedof orsnehinshide ﬂwmi@aréﬁ Witk theWisorlat 3sesdi aééhose prone to

hav% i Sfle gﬁgtﬁbgéﬁﬁ wﬂ 1§1ft égﬁgbtrdqusf t%rbg]tpfbgréﬁtéd (BRid ORRSAdicate the

nonocl onal rec agai nst a single
ther@lmmc ahdprophydaxtic Iae:s amengemsuctessfabﬁ@ they emehcoat@,ﬂgﬁ8¢n or decrease

e S5 Gt RIRF b ls LRI AR s, r o

lessbhl BE@teasd tﬁaﬂadcebgf oatch er fraptadyad iitesymFloas modiplitagions or other_
"nonoclonaé" ﬁ to be construed as requiring

problewt aRspeigRd Bt ?ﬁ@aﬁﬁtlbody by any particular nethod.
Fora exaw ighibidre 2aMomat bondbrapaitic bodit efthisswfention in ai eount

present_invention_ c epared by the h m, .
capils REBED By the E e?‘f 5RRge %@y REHF e :e‘ian"a??lceﬂ R@Fﬁ o or
in v&RO: A4‘%50&t31 UiDitorPEmERT &TQ thAEIUUS hdRgt SrRIO MPbitnt foniﬂcposes

net ho in bacterlal eukaryotic ani lant-
of iphibitigg Pg@@stweceél growih gan h%@eéq,ﬁnurqg emfg{{:a%i -}cjlowq-Fpgthods or
byaﬁﬂ%%&h&ﬂﬁkdﬁ&kthd'es can al so be |solated from .

ntibody Ii1braries using the techniques
de sk Féasoxit AMOIKE Rfsadherémeuap agenfgh this anvemiinp 5 giyargpt capable of

cau% %ggl%)des &ls%feat I TL:aIIWLILmorBé gl cancé %€, @%ﬁeﬁ;?%tro or fqn vivo.

es”bel ow, for exanpl e T
A “ﬂﬁmﬁc@mbnté i pbm!i)s@:of irditsting neapletiveell gromiiopande determined

mmﬁﬂ&#g ggsnhﬁm@@ t|c§%rhion of the heavy and/or

nrs | Wi th or honol ogous to
co ﬂhe&mr‘faﬁtrh:gdﬁ'aq umde:eﬂle ibroad & semish ol specifirally oegrs fog gxample,

smgg?] %OB%C&?}] Lﬁ&@é& 111(:? dgnfgd%%lxgg\%ﬂt { gﬂd g&n%rﬁfn ﬂlglPodles),
antibbéy @haiositis)s Wwish pcdﬁapitoma bpeaificity.qrolskizmal a@gbmlsesxsd,ngle chain anti-

‘anngg(g}{:s;‘ é}?(? g%%%%ggo%glﬁt?@ %g I('slai[,] %Q asqg%g %, etfrije%(a H%’c‘? cadg B a native

polfcpfide Dd/os umblas Smlcgseawnmasr ifinagoigicsl aoﬁvrsfuxflﬂns invention.

ant i bodi es, s as .t xhibit. a blg% Rg t protein,
Acc&e@mmwe sbpdiment; fho &pitody tﬂg i ) QlEOBRICIRRT R tareet prote

43 %JI% éq OO @Q&:{)Mﬁ ﬂO%ﬁ&h&‘tBﬁOdhuepf ﬂ&antz%bﬂapduf‘oénﬁﬂmus ica

SC| A, 81:6851- 6855 g1984 rlc ti bod '
protsin, wﬁtcérb@%ngf@pbp inbibiied bya mOaP?lﬂ%ﬁlF‘? v g frgptnD (e g2
deng{EH raht%(ﬂg of Hid BbdBiofl QIR ﬁh@@bﬁa@@‘%ﬁﬂﬁ@ﬁﬂl ﬁﬁgrﬁ&ﬂ 'dﬁﬂﬁlﬁ)‘{g” of an

erived ffoma non-hunan prinate (e, g. | d
antibedikie . compeungtheying aﬁt}alﬁ%ﬂ?ﬁ ridlemical aﬂﬁt"lty é‘%ﬁo&@‘m 'with an antibody

to »%S&H“? RGRhie Srred. rﬁo‘ri‘%i mﬁ@ b nél?ra@fﬁ@nt‘@? bfallbg of an antibody of

rirses~an antig |n |ng site as wel as a CL

th15215‘&md01atanl teast wﬂneav:yn maxﬁqal s(i BYEE0 nlau og empydimenty he
C113,
B G5 P B0 PGP AN uton

Thaemainshuroglobulin g1 ds whed enpnéaaogeabbfmnan ianmhvév’é ein.
Pref ef.a the “ﬂﬁﬁ%l n L8 an
e T
- rec GRIAN fr G 2 QoRPEHeh 0 ivhamml emti@otestn Dob‘(adl;qan@oeipem@tﬁ of its

IR L ng;g;tgd' ek w3 Rl 5 PRl b\Gerapentic uses
i nclude Fab, Fab', F(ab')2,iand Fv fragnents;
di abodi es; Iinear anti bodies (see U S. Patent No.
5,641,870, Exanple 2; Zapata et al., Protein Eng.
8(10): 1057-1062 [1995]); single-chain antibody
nol ecul es; and multispecific antibodies formed from
anti body fragnents.
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The expression "linear antibodi es" generally refers
to the anti bodi es described in Zapata et al., Protein
wo F0g07358( 10) : 1057-1062 (1995). Briefly, thes@CI/Us2607/068300
anti bodi es conprise a pair of tandem Fd segnents '
(VH CH1- VH CH1) which, together w th conpl enent ary
i ght chain polypeptldes forma pair of antigen
for i ulimdyraadcomiacludd praEPesa MBS BY! GheR PIEICIE 6T f i ¢
nonglrotég&'g&ﬁl? ?&Ihtfeé gn ﬁreferr d hBainfinli @€ ﬂtib@@ Rfn @'};uhﬁ@dj{ 1§%
ces two 1 denti cal antigen-binding fragnents,
greaterl thaDS¥Fabweightaf msivody asdvtbrained by thadiownFaethpd, ag%wst
n f
pre Pl U 80hS T @R ERBP by RGNS | Rsiducs
of Nfifeammahbromgmw abting dudd sequanat)bxeuse@g p opinddogretiprseqfentthe oH3) to

hon:}%%%%ty%ﬁm ﬁ@ﬁl&(ﬁ%ﬁ%@ggiﬁg ?(irgng)%% u 1n 'ﬁﬁ tl'ansoﬁsmg/@ﬂomagsm blue
or, pibfefiblye SiPRE §taih Olsalateld g atibddly htiludgs tha an’nb,ody in ditasvithin recombinant

si.ngl e anti en bi ndi n treatne
celIg P e PR R o R AT ey s neith Py o FR e S pt s Bgrent
OrdiaHBN hywseF, iDRRANAELIY WilMbe Biepared bylg Idasinioe gufdation step.
fra ment s havi n di val.ent . anti gen- bi dlngpact|V|t

Bosi¢ 1P APRBFLIHY & PESIERRTH SRR Fompaghd of two

1derft1(:§!gf5ﬁf‘GL§ cﬁ’dzﬁsfaﬁﬁ th8 AEhikcabhealAQRMALISS @) IEM hilt@dy consists of 5
t1onal few residues at the carboxy ter

of thert@s@qmtemmﬁr s Heneuiig dEopy! PHBP‘@’“S?/ g%ﬂ%?ﬁé%ﬂl? 28th
therbfofe Atd pﬂ%ﬁngéﬂﬂﬁ’m 9’:69 %hlﬁ%@(:retg&‘![gASanhB&h&Qﬁh gk aR to

erern he cysteine residue(s). of

forny helyeaient tammbldmpmsnsj&? 5 &f fheé)ésw frickain gRiGenSF(dY opgin)
mt&péa,g_@gﬁggz RATEA Al Pa'ug}éﬁéﬁﬁ 150, MRAHER] Fash Pahdis is

ragrrent I hge cyst el nes bet ween
linktdena HChdie by oﬂtﬁsmvdaﬂlt daﬁ@lﬁﬁe bod v@ﬂe thettwp Hogheins arginkedsto cach

o554 P 5o B TSR ERIPELSES it i

alsottag edgnirly byaced ingudkbindisilfiderteidedst Eettoll chaimbasiapHs Noferminus, a

T T e e
chaB% aﬂc?fbﬁpéﬁrd%mﬁfﬁg R)r o RHBEBDes ERABILThbi MESat e - Rringnus, a

I's the n1n|nun1ant|bo y fragment which contains

varidbl6 dofbi@l(er phllbwelby 2omeenglontin(Cr jatdts-ofien dida gl‘hs ivirels
This fragment consists of a diner of one heav and
alignaewith B tVpr etddhnCyayaligpedwite gie Sinst qovinhdqmipin pigh heavy chain

el AR P T RSBl A B A e
chaﬁaaﬁﬁ hga[vg%&ﬂ @arﬁ i NFhO haitiR@be ac‘sgﬁfaﬁd bﬂtt@geﬁﬁ? forms a

resi ues or antigen bi ng and confer

smg@élimg&nbiaumg i) Fop e stru@iieyand probhﬁeﬂﬂthd)dlﬂ’yrsnﬂﬂ]hmef
even a single. varl.ble domai

aniiGesiy st 7, BRISAOTReabimRegyoh oo BenEP e yahp T

Terf'@R TrigaR . |Ph1tsbbwt @dde ?ﬁl@ioﬁ%’c Bitthe NG aBRNCT g4, page 71 and
although at a lower affinity than the entlre b|nd|ng
Ch%ﬁ#é "Singl e-chain Fv" al so abbreviated as "sFv" or

S G T, @af, 1R AROR el RIPRIL Sad BdssiE RIS bﬁ&oﬂtﬁ@ cidhty distinct
VL anti body "dormai ns connected into a sing

typqsocta}lpé ksaripd end lamba, baged on dreARino a¢ikh Ry ERPeOf] %Teiﬂﬂﬁtalét domains.
DepeH%L%ﬁﬂ e AR ai%sl @ﬁ&% YAEPLIER oS! of RREMREF) dbhRs WHy),

ona ns enabl es the sFy to formthe
imnél 8B bIoBEinS ChiEd ddki@nddab dEftkdng elasshs rdiongpes. Fhllerdare five classes of

immunoeglobulins: IgA, IgD, IgE, 1gG, and IgM, having heavy chains designated a, 3, v, &,
13
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- arowsiebeaint-3T E4i.oi9- QSF@IP

review of sFv, see Pluckthun in The Pharnmacol ogy of
Monocl onal Anti bodi es, vol. 113, Rosenburg and Moore
WO 688073501 | nger - Verl ag, New York, pp, 269-315pCH/89207/068306
Bor rebaeck 51995, infra. The term "di abodi es”
refers to small anti body fragnents prepared by
constructing sFir fragnments (see preceding paragraph)
andvd, tréspedtioely. Therk exdso ¢ladseruare Burther dméwnw)lb astehen ihe hegis of

elafiyo Rnsigi RO gt SRl Bhlcnr 68, Rl efipy e ftloving
subal%s?s@& L) Ig@z@g@;vgﬂwnw Lagreat, i.e., fragment

havi ng™ t wo anti gen- blndlncg sites, 10Bispecific

di SHdpEs ARl de RIS Ut cvaip S*?@?%i%%‘g\ﬂéervaﬂélﬁﬁ domains
dxff{gf ?g{)ﬁgﬁggs Skl Whice QmBﬁan\éHoﬁ&d THe V@RS @hted ARigbVBinding

ar e present on different pol ypeptide .
andgleéinnspecibcighofdi pagticalep andbedy fdsétg pﬁ@méarfamlge}a iHowey ey the

S | ain
van%Fﬁlffgpl[g%Dt ev ng%u%%? g&@g&ﬁé %%?1%’118 e 0'%44%%{1%_1)84 dcsm 8.
Instéadly nﬂmW Z@djhs tasissofotlatrcedy mymant th;t@es caﬂg@{@‘amgwork regions (FRs)

ch
of 13l R SRt PR PR Steme kil GBU B 0
hyﬁaivm'dm m’gasﬁs plaat tue emm zmthoanids lwogi €l wrieblh domains of native

i nmu i re od .
hoay L R s sk SRR lab Ei by paghinga el eonfiguration.
condéfed 1Bthe GfbdpyariaBis k@m, Fiiiclform Hygpe bMﬂJecttaigj andrie gindacases
of a non- human 'speci esﬂ,gﬁgnor a.ntl bod é such

Formpisgaar of 4t * FEBEICIHE A PR TGRSR HipTR g held

togélB& ih @ﬂs@iﬁbﬂuﬁﬁ’t{i%ymfahlﬂ,l Wwith thahifpefiatifble 8336bns from the other
capabi | I n sonme instances, 20fra%work re

chaemnmw fognatiomef HgrraHETNRIBETS piipodipgted Rabat etal

SequEie26L8 o Rhs %Pﬁﬁrﬁmb@daﬂﬂné}% ﬁlUE@rPuBE@Hé’dFﬁ&amce National
Furthernore, humani zed anti bodi es can conp

Institatss @fdealbhiBethesfs Mdt (19 hdersopsint Fl%féiﬂ}éﬁ & POté?l‘fOil‘{?édiyec‘dy
in b%ddﬁg%% zﬂ@b&jcgﬂg Em %ﬂ%g'eﬁ’ %Yexhﬂhe%?io&oé&‘feﬁﬂo? AinLRAS, sﬁéiﬁ‘as

I ne ant1 body eﬁﬁr or mance.
parg@paioalof the hatittedprimintibadyadrpinstsaicoliplps CYé@Wﬁ?le(é\DCC)

LB S b | Ahe e RO B
of wfantxb@yhﬂp@rw@msm&lel fow&g@tnbmé@go?ﬁhb hypervhmabde 1ggion
| muno d.
seniiefly RS O ARE PR Bof 10 RhpieREn P SL AR Foion o
“CBRYGan epund iwuhiesitits 2d B 44Dt ), B@dﬁ (1P tand BHPT §L3allrsthe Mﬂ, ind
conprise at |least a SJOI‘tI on of an i nmunogl obulin

and,Hi- @ (Hp) {orthe Vﬁf(maoqq GRgpdiment, HI is
arOQ}MOR%IL#i Kéa? Og urt ner t ?I | X I uno‘io N&T 1t rest, Sth Ed.

. PubNotEibaRh S@%ic8 3id2 1{LABR)of Fraih, Posida, MOUMOOD) asy/ertthose

o iy e oo bl e s PR oM oo

the 3, bid 38234 @11)293- ?Qﬁﬂ% o0 @13 il thé Vg CBdthiaand Lesk J. Mol,
species than it has for a honol ogue of that antigen

Bwl'/l961‘9f)bﬁih(1§&’lja)nd manmal i an species. Normally, the
e[S d,e ogmﬁc te)ggl a.ffi'tq)t%lb'o%yus%&)h%gin‘?&? énca%lut%%oto?al&d from a

ng a
pop\A&JnUE of)sfubﬁ’t@ntﬁiﬂy Bomh@ne@tsmuﬁbdﬂles k0 e mtilvt;dndf'aetﬂaidiey no

BB R o o SRR B s o
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5 human mammal i an species which is at | east about 50
fold, or at |east about 500 fold, or at |east about
WO %753@4 d, weaker than its binding affinity #orusher e300
uman anti gen. The speci es-dependent anti body can be
of any of the various types of antibodies as defined
above, but preferably is a humani zed or human
agaitli 4 HOMY antileiib sited Rarthérmosg értontdst toviokyclanelemtibaty preparations

" whi j_pds t of int
whighpichls it anpedeofin S s pERtenl frr b Bnitgos gt
moﬁbdld’iﬁf zﬁglﬂBMyl i€ d@@wﬂl ltagiuiist ldfsﬁlfgltl de@Smipaitha rtmamtigem Iagdtifon to
in acting on a ce i ssue ex r essi
theif ettt i @ynoclngl ageedarare SvimmerBan ity By BEbeRdugsized
unc%tﬁﬁlﬂﬂeﬁ 8 oftRf AfbSdied. MR WeddifRADAGGTRALIS is dob® RXtbesttued as
bi ndi ng of the_therapeuti¢ agent to_a

requng pi9duqtien of tha aibeds by 2o0RAraTla MEthEr nE‘PrrPémBﬁettﬁ“egomcmml
anﬂg[?@&sﬁﬁ@fﬁi incth@&%&ht ﬁ@eﬂt&)ﬁ cRAS &by iR 198 d&8a methodology

uor escence activated cell 15

ﬁrss@enscer;th rll; h%’yetalha}ﬁgﬁ&_szﬁﬁr“%ébméﬁ PREATISEAE BPipRterembinant
DNQRLé{mqs\ﬁ( bidBo Fggﬁcaﬂ@apmgm Bel(scB, 4 IO BDRAL 8o

0 a tardet e term "spec
4, Skﬁ $tef).nGhe "mrondelpeat mtibodies’ \cahialselbe isplatcd ffronsphag%énbwyChbraﬂeS
usn:gatil% teghlf)%ue %s?h@{d 1%%%(&1)1% ala a%ﬂ'% tﬁ@‘%%@ r@%s; 1 3?1 bM)a/trks etal, J.
- Mot B‘icﬂemmssnsamlas)h)omdstpesxmmesu hetosy, &otekample.Speci fi ¢
bi ndi ng_can_he 6% [
e B S s IR o B Bion o
the GOV a8/ oNIHE Cilireis iRkl ofith gehanalbgops t(scoaremhéugl begugfces in

anﬁgl %1?{/?%,93& %g‘?ltagﬁlg t agépeglgg% n tgglggx" X I?laétl cl:lgarll' %ubody class or
subiaise i @e r@ﬂ‘auﬁﬁff@ﬁhd: EHa@fs)\M4 {dbntiralowitt dirdionm:dgem,tb e

that is simlar to the for exa n ex
COTRSFPORGIE SEAVENGs? iy apfifedics ffeﬁ"ft‘gﬁf%m oRther s it oF belonginidp & %‘&’thef
ant1'b§d§ agés Q)?‘h%glabs asi \b;ﬂl beY fmﬂ"fﬂl éﬁﬁ @ft;Sl{CH 3nt5b@bﬁk @d 1dngrag &iey tfhibit a
robe is conpetitive inhi bite y e
bio\gelvatiel s g BT CROESIE B DR (R OECRAFA JMorifon et al., Proc.
Natl, 30681 i ‘Uﬁﬁl %1%85@§8§5C(198W)) Cﬁﬁc%ﬂﬁﬁ)’dfeb 6f TaRkest Ikrein include
Icul ar po ypeptide or “an epitope on a particul ar.
“pripwitigps pnikhslias sprtising vasighly dawpigiaptigearbIMENSSeATIEres élaﬂved from
£ cohfignt b
o niPhonfa IR o Oft FRUE LY B 0t Inf Skl cob Mo ke
seqmﬂm&swl alternatively at |east about 10-6 M

| | |
a t {)0 ! tan‘t{%)at 15'\51%%%{}%1&1%%{1\!}%'&5 agﬁt é)ﬁé@%ﬂé% ‘tb }[@J\,éﬁi %ta CL

. erna out
and'\ét Ie?zétth%ﬁﬂ%hiﬁ%bﬂstéﬁ dbBaRg, @?ngéﬂ 10d £H3Mrhe constant domams can
alternatively at |east abo 11 M 30alternatively
be lﬁtwé eamtncalbonstani Qori@nsd\(e. gohurgpmentivs seqhancoer@stant domains) or

t, the t |
o o e B PRGSO o SEP L G
ﬁm@mxgpltope on a particular target(s) wthout

o e 2 Db B e

bm@iﬁefﬁ{}s&ﬁgie%ﬁi&ﬂbmhtacf heibsdibj Batiples ofantibodyairagments 1nclude
rposes f tre tnent

Fa R e ep e T S et o
5 6%]8%&)3536 1%61”9 ialpa ?Qll témlﬂﬁg t@'ﬁfbﬁrlg@’?él@§%%?s§%ée—cham

antibatipmolcouiss; ant multlsibemfmﬁm@@éom@d @nb@@bn@nﬁmgﬂten@
mamal is a human. Conpositions of this invention can
conpri se one or nore therapgytlc agent of this
invention and a carrier. "Carriers" as used herein
i ncl ude pharmaceutically acceptable carriers,
exci pients, or stabilizers which are nontoxic to the
cell or manmal being exposed
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10t hereto at the dosages and concentrati ons enpl oyed.
Often the physiologically acceptable carrier is an
wo Beseedss pH buffered sol uti on. Exanpl es of  PCTIUS2007/068300
physi ol ogi cal |y acceptable carriers include buffers
such as phosphate, citrate, and other organic acids;
anti oxi dants i ncluding ascorbic acid; |ow nol ecul ar
Theveapgkdion limsz aptitanlicabgancrall rafers iaithe Gr)ﬂbpélleyﬁ)@ﬁiﬁbedéﬂ Zapata et al.,

Pro{) m%}f%&%%ﬂéjplﬁ g@#fﬁSE “%g?fi}“{ﬂe&i an%gécgés'scg%]ﬁﬁéesa pair of tandem

Fd skienty vVHAIHIY VHeCH p)oﬂﬁch aogether \an‘h dsnrﬂmdmaa:s ligitybiime,
eyt PoEel A0k Ion PR St AEEREs con b bpcin o

moredpdeaiydrat es i ncluding gl ucose, nannose, or

dextrins; chel ating_ agents such  as.

al CaRIR dizetion Oégntwgﬂlﬁg Pf&ﬁucs? t"%oo]fiﬂ}“f@ anﬁ%%ﬁ’%&% {hemynis.
call&PURberhQRshtsS Med s RSIdSM dF I TagRBsl ©les@micdNtfiecting the ability to |

i The ReRaesetrosubst b T S sy

reglt)ﬂ ﬁoxgﬁﬂ'o?ﬁlte'l-péhaﬁ , indeR! 8¢t RpstaftAcHRI DI bR lﬁ:‘dﬁsﬂ&hatrL{CHl)
osing that a pnysician of skill in the field

Eacoub thafigerft &nthbriostilemiviith, resplae‘. to hrigigap btling, izg etitas a single antigen-

h )
SNSRI e
rou%{;gr L(ﬁ-fe%cmdmaztwa%ﬁ g%}cé’d ARG hders 8hfigCdiSaledt Qf(ltfen -binding

starting dosing regimen for anti -
acﬂﬁlﬁamdl ibetill @patdanf dessJinkpggntiggnevelr yragmentydiéies fromFapne
frag%{gg%%?:%%%l%a&dg&on%e%wfe?@ueg thtﬁﬁggar{)% %HH R %P He k@l)}.klsdomam

we or two wee owed b
'1nc1ﬁ’§}$0 bESSr YL bPshindsFrod@E Bﬁ[‘ooﬂﬁbi@.@& fé@ia)h FithSHSE eietdesignation

doseé of lenalidomde is 10
hereF'h écrrggh'm@ which dierrystene rqsmug(n?ﬁ\}g ,ggg?é% bear a free thiol

)? a%ﬁﬁ(giyq:ﬁrgﬁi%h@ 3likvally W f)fﬂdﬁée@.r:lﬁ b¥irs of Fab' fragments which
sequen ially or concurrently as needed. 30AlIl -
havldle ctdins betrienc thali ighpabentd canmdingatfontibody fragments are also
o f‘ﬁpl ications) cited herein are hereby incorporated in
eir entirety by reference, including United States
Pr obie Fic RgneRabriptiseAti dathaky-aamival Wx@ﬂ@f U@ H dhialne teld

touelrg By Bk A O SRR UG R Ted byjeauences in

 the ¥@fegftfnl @R 8 8lso SR PRk k& egnizalrby Feaeqpiot (AER) fowdd dn certain

be understood to inply the inclusion of a stated 19
typgsf €¢Jlr or group of integers but not the exclusion of

any ot eke hidiEgs hnttiodd HabtBeR ivhidhicagms a cc-ﬁhgetfe an@gai Ng
witten description is considered to be su fICI ent. to

recagnition and rinding sitee a?h}s,frqgﬁ)@nté]opsqt%ofmcg@@q ofeong fgavy- and one light-
chainl% 1k Qion HoEhalPh! H&x—@@@m £R%0cBtidn. Of%ﬁlrtﬁéjf(ﬁcﬁﬁg of these

rative purpos Y, are not intended t
twoldomiafostehnenaie sip é}’mrvstﬂﬁblﬂpl@@g émoopsmaélhfrp@ﬁhq B aghhl cwew) that

con%é)ageetﬁg am#%r {:]ﬁ YsidlR for 2 g%gﬁsr% Eg&fé&‘[xﬁé’éﬂ B%ﬂlﬂgrhpemﬁczty

r'tiron ose s ed hererin w |
to tleamitedya pfpme—m etem atshr@aevasﬂablle |demamrﬁ01tha@' ofpn Fy 13%1?1”13% only

ince RSETRAED an af e et e e AP RE AR R uough o
a loVat &ffinay &aﬂﬂd eivbiichddingBatee marr ow bi opsi es from

gg:"é} el ham ?1 s%%bﬂextngteggs 'tsH')'l § “rs]%evl’ "R, an%tgd% fragments that

comprise the Vy and VT antibody domains connected into a single prolypeptlde chain.
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The 1 g heavy and |light chain isotypes were determn ned
at di agnosi s by inununofi xation 15el ectrophoresis
wo tdeEt3seOne sanpl e, known LAGA-1 (Los Angel espdhyiER07/068366
light chain-1), is froman aggressive grow ng tunor
froma patient resistant to nel phal an (Canpbell, RA:
et al., (2006) Int. J. One. 28:1409-1417). LAGLC 1A
Prefesably, 6msav polypaptidé ﬁathpmomnsesgewmmxﬂé lipkeripetees g M and

LAGK-1B | s f t f tjent t,
Vi gopte oD Sh RS 1 i T SR O AT AL B Eor o

revxgg éeJ]px; s? ZIQ cl?c?h n%'rhe\/%%ﬁdgg%ghﬁﬁ?&%m?@” % w?iﬂ- 113,
Ros20ig MB&): depumger—Va@gﬂﬁﬂv Wb 2ﬁ&é 1@@@84}a50@ebaeck
) gg Erol Generally, prior to adm nistration, the

? aVEGF MAb was diluted in 100% PBS. Anti-VEG- MAb

WasTha dernmdsb ediedt r&’ﬁeﬁ 1 Elhiﬂaa’.mbbd)oﬁr@aien(s iprapaied bp cestriging sFv

ool Res s A BB ™ VLo DT > 2R bProap e Vi
and \g[m {;‘5’ okt At if&{ér—cﬂ—ﬁt? bt ﬁ%{%ﬁ Eﬁiﬂ%@l’ thev domams is

red via 1.p. Injection bi 5ny/ kg.

achle@é® E-dﬁhllﬂiﬁfg irObi0dledt lﬂ‘i@ﬁlezﬁtgﬁ (thisgent Haelne Itx&o aﬂi@en}bmdmg sites.
human_| gG subcl ass

Blsmﬁﬁ%@@flﬁ@me ha@%m(rﬁef ‘%&? %*togi{?%fﬂ eﬁgﬁg 10 W&émg%egﬁ and

b f 18§ arn
v 5 T B SRR e Sl o

des&ﬁf’éﬁ h{we ﬁﬂl?‘?ﬁ %Mﬁﬁxﬁpl@' Eel40eeit WoreH1 116 raﬁd@i‘dllhigaﬂ et al., Proc.
were spun at 13,000 rpmfor 30

| eed
Nat}nﬁ?a@ Ssi. éﬁ %ﬁiﬁﬁ e (&¢B3¢d. The 1gG subcl ass 1 ELI SA

Ki t({ B8 n RERRBIRDLIAGH ARAENG. 4 Qoddh® 2Byl afdbh@heri antibodies
speci fications. Absorbance ‘at 450nMwith a reference

thatauieinenigirhal 66qUSBE deriy sdbisora dicarompman #ibadp g e most part,
n{ggfzr @Q\{}tﬁ)toﬁle RE SR BOLOAT i (%)J_?r:zﬂféﬁt ﬂlﬁﬂ)'ov%?) 18 GhichasRiues

| ns ruments, W nooski,
fror 00BPO T BOBREIAT DO RCDEIBaE rfkagad Dy wsidues frgm 3 hxperyariable

rem"énnz? %7 8911 l? Iﬁ\}:\)g(gé @Fllxdp{'r an{ﬁ?od $acP a@ﬁ&ﬁég' & rabb1t or non-human

0- elg vere conbi néd
prichaterhaviciethe déstmd aﬁt%ﬂ@pemﬁc@ wéinaty Saslerdpabiity.hjnssome GFWDC%

Each
T L
corgbifuating Q?ﬁhu]%iﬂ%@@lﬂhesﬁﬂ’ﬂﬂh@mofﬁhMMMdsnﬁﬂmd'@S adnl qwepdfise

to ow for S [
resiiggs S0t SHRAT S TR iDL R R o T e e
mo{?!ﬁbﬁ@hya@wﬂg ﬂit?l@ﬂb?{f@f'Mthytpﬁffnﬁﬁﬁm riﬂlgbnegzlpmphmanme

e mce were rea

sntippy VL RORDE R SR R OGRS T Brarage dqrpins
in vﬁh&’ﬁ‘&ll &@%S‘t%ﬁ@fy AVbAhe ﬁﬁye%nﬁtﬁmohgc drﬁsﬂﬁnﬂkc) those of a non-

AGK- 1B mce (bortezom b resi % I% g
humﬁngwegﬁwlwgm plligr wpftantlally all of the FRs are those of a human

immunoglobulin sequence. The humanized antibody optionally also will comprise at least a

portion of an imﬁlunoglobulin constant region (Fc), typically that of a human
immunoglobulin. For further details, sce Jones et al., Nature 321:522-525 (1986);
Riechmann et al., Nature 332:323-329 (1988); and Presta, Curr. Op. Struct. Biol. 2:593-5%96

(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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anti-VEG-F MAb G5-31 (5nmg/ kg I P biwk) Treatnent with
anti - VEGF anti bodi es commenced at day 14 or day 21.

| \{voﬁ@g}@fsgqbgl y, 20the mice were wei ghed once dai IBCT/6$20€7/068380

times weekly until the term nation of the study. _

Tunor vol une was neasured bi-weekly using standard

calipers. Mce were bled weekly and hilgG levels in
frorh heeavnd immmebamuspevier aVamwaldy thegrppsicsslepglent antibodyfhiad

o R P R D S A A5

1 x 1B % 8 Shotd ARE Abdubl RN 018U oSt REferablyaiindreithan about
Fi gur'es 3A—é 4A- 25Band 5A-B. The mice that received

1 x 16re@ Nrtuit hadBaERdang 35 oithyfos i bowolo greer dfdlet dntipgnpiram o pecopd non-
hmrﬁlg% a{l%ﬁ'tﬁpelcég gl'ﬁg:g (1spaq Qesa%t 338\%25;0 old ’lc':r% a?ﬁaﬁfabout 500 fold, or at

least SRt V@Gog'olﬂomak@ﬂ thaunitsl Hhalityg afGnitydéy théthman antlgen The species-

L - bear i ce.receiving th t d
dep Wé’ém Pl 598 ngﬂ{?@f' PHHC VA @&ﬁs Faflgg?dl? ern m%\lz}e AL
prei@ﬁﬁlyﬂ@laﬁ@%rﬁ%@g@mﬁaﬂﬁugmr vol ume conpared to thﬁ
control antibody_treated a Jr eat t Wi
ant’t hoRzpptig et P%@&ym(ﬁag%g’fhngs@a ARG Hﬁefiﬁﬁif one'that
bm&l}ﬁ@iﬁyfgggwhﬂéﬂfﬁéxéﬂf affinity suchNRdt@aRdrybeutiddbent is useful as a therapeutic
bearing mce (bortezon b resist zj\nt) recei ving

agentiie agigion PEEH ORESTILRESER N B e dindaresty) e dPRsdiett i on

sigrificall ssAhd Rf‘itﬁtoﬁief‘tal'gi%’tée h$ S&H@rﬂbﬁdﬁéﬂ@ [thd/ @4t&HTBf binding of the
conpared to the control antib treated ani mal s

therTjpautic agant fo-a/BEFtaggrt] wkhe less t@nﬁ pigfI 8% Sl bighing SFthe
thelgéécu!ug ?gén?ﬁﬁsﬁs %nfcﬁﬂyﬁf%%%s%{ehﬁﬁl@&rb% V\%: riﬁlbliebééﬁcea&ﬂvated cell

rs itnths stud he tunpr was
sortaigl (BAEF) walygis owafdammmmn@awltatlhle(Rlébrowlthémﬁﬁ’e’fo\l&bﬂsbmdm" ofa

f t =Y/ »
ther&]i)eé.l%(} a%eng? a%algﬁt &&Q%JE% me twfnlt % tg%?llh% (5 Ggpe@{?fchl #ds to
or 1si‘spgdlﬂc ﬁ;gempam«aﬂarwget oami euispe oo 2 puu«aﬂwgarmtmmnﬂ @n;!;ng that is

megsEp s LB o0 e it PR, STRR it (sh b Blastred, for

exafapRPbN&itdromniSt biddies of dbmEEt e mm@r&:ﬁp ro;ndng dfh WbrtRCmolecule,

tunors_as descri be n be dand
whigly gengrlly 1§ Hpgleeyle %H?Eﬁ\’%ﬁﬁ E"% foss “fbhar‘ﬁe !?m;"lmlg 6‘ﬁtp‘§1ty For
exaMPRNspebiEic bhhﬁﬁllg%axﬁ B@&d&rﬂxﬁhea\b@ ka@petﬁioil evithfa c—oﬁﬁﬂ nmmuie that is
Treatment will commence 3 a:{}_‘t(jtg
simil#ip hedipriolor PHPIY PR s%%%rﬂ ﬂa’ﬂ 615:‘ ot B B?ﬁ%spﬁﬁl
bmdaﬁg dizhdRd it Mhe 8P EHFRIbesAl thraer tak pidde lsammpeuitmegrtlembned

dose prior to admnistration.. Bort ezom

by exeers Bhlgbaledsiaragl. Al heytPavRssHirsdipding or ?R?fl%&% Yd’-Hﬁ ﬁ? g is
“spéchﬁ[iel%r’ 16(1Ia"il Olgpélptlﬂg()lk& ephtBp oY peiddular ?/I&y?eﬁﬁ@éliafgé’t as used

smal ular 1 nhi bltor vehicl e é
herein can be exh1b1ted for example, by a molecule having a Kd for the'target of at least -

about 104 M, alternatively at least about 10-3 M, alternatively at least about 10-6 M,
alternatively at least about 10-7 M, alternatively at least about 10-8 M, alternatively at least
about 10-2 M, alternatively at least about 10-10 M, alternatively at least about 10711 M,

alternatively at least about 1012 M, or greater. In one embodiment, the term “specific
binding” refers to binding where a molecule binds 1o a particular target or epitope on a

particular target(s) without substantially binding to any other target or epitope.
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will be prepared in 0.5% nethylcellulose: 0.2% Tween

80: 99.3%diluent. SMv will be adm nistered via ora
WO gensagssoglai |y at a dose to be determ ned. 15 FO@USRWH/068300
wll be treated as foll ows: The mce wll be

wei ghed once daily, five tinmes weekly until the
termnation of the study. Tunor volunes w |l be
meaSlatien” tsiferwioehe 3ubiest tp ée Geaert i @ PedpTdempodimeat, feggbject is
a a1 0e bled weekly and hlgG l evels in the nurine
serumw | | be nmeasured by ELI SA. The nean val ues of
tu r‘fMarrm@II Ltliwepurpfusnmf tyeainagint refeantd dny gGmabelegsiicdias ¢ mpmmal,
inclydfied 8l fofAR0 oL AttPunifle gg[ga;g@a% mé koS0, or pet
animeBuniadd ctcrgs thbmea p3ts, cBwgrfl..elndone preferred embodlment the mammal is
hAntl-VEGF/Bortezomb/LenaI|domde Conmbi nati on Studi es
a8 nice carrying MM PCL tunors as described in
Ex a]mipemﬂioﬁ&i df |th1:bﬁvrﬁﬁiﬁﬁi ead gonibBias siegmathre mbxapmtie apene of this
roup s n =1 .group) when_.the_tunor ach
invefidngad R i N R i G T
carMé1E exBib6ts 20 tabRRES Kih#a drd nbhtoxidteitlte @ F.')f Mpihinal eing exposed
treat ment gr

Bor be. di | yt ed
thergtogdecorRes S OpEeniptiu sma% @@5@&&% allyél@mﬁﬁaﬂvf pgprible
car@TE B &fub &k'p%uf@%ts&éﬁéﬂ beWidples RepREBIdRicalle w18 carriers

intravenous (i.v.) injection three tinmes 15weekl|y

- incigde byffrkgich pnphosphpicagiirategnd gthep AISREIP acifth @ntiqyidants ncluding

asc&% cea%gibﬁ)rw ﬁl@ﬁbﬂéﬂ\&ﬁ% N @Qés%a% &)&W IN)reéMdeE) ﬂég’pg%tﬁl@%r@féms such

nmet hyl cel ose: O. Tween
as sdmrm@hmmmsgﬂlaﬁmvwﬂ xrnnmaaoﬂgbnlws,shyémaﬂlmpalmem sugipifage

polg\ﬁh}lﬁng%}%g’%eg 0, a%gl@ @u&ﬂ%g g,‘a%iutamme asgaraglme argxrﬁme or lysine;

mofl¢recchuidsk, (hsmbozharldw id| dthduearuohyldraé@ mcriuchngexlmc@e @apgse, or
dex%r? cr:he %a otlr gttreln n t}?asﬁilffpf{t.csgghtr. %Bh&ps&FlaMamltol ths%rtflﬁﬁlsalt—
enal’l made I n

doRcel Pl%n experi nents
forminiglcobgedies Sudhhta godiurd; 1841/ o henioric eurfaciahts b@htaﬁ N EHENGS

pot b OSSP ORAaRM e 11 Schedul e

Dosage

Depending on the indication to be treated and factors relevant to the dosing thata
pﬁysician 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

~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 foliowed 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 chronicallj, intermittently, sequentially or
concurrently as needed. _

All publications (including patents and patent applications) cited herein 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 vaﬁations such as
"comprises” or "comprising," will be understood to -impiy the inclusion of a stated
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Contrb! mg&a 5 ng/kg i.p. 10 2 days/wk 2 Vehicle
(lenalidomde) nfai.p. 10 5 days/wk 3 Vehicle

WO%%?{((,Zﬁépm b) i.p. 10 2 days/wk 4 Lenal i dom ger/88z007/068300
. p.

integer or groﬁp of integers but not the exclusion of any other integer or group of integers.
The foregoing written description is considered to be sufficient to enable one skilled
in the art to practice the invention. The following Examples are offered for illustrative
purposes only, and are not intended to limit the scope of the present invention in any way.
Indeed, various modifications of the invention in addition to those shown and described
herein will become apparent to those skilled in the art from the foregoing description and fall

within the scope of the appended claims.

EXAMPLES

Example | — Materials and Methods

Bone marrow biopsies from patients diagnosed with multiple myeloma were obtained.
The Ig heavy and light chain isotypes were determined at diagnosis by immunofixation
electrophoresis (IFE). One sample, known LAGA-1 (Los Angeles IgG A light chain-1), is
from an aggressive growing tumor from a patient resistant to melphalan (Campbell, RA et al,
(2006) Int. J. Onc. 28:1409-1417). LAGk-1A is from a tumor of a patient sensitive to
bortezomib. LAGk-1B is from 2 tumor of a patient resistant to bortezomib. LAPCLK-1 isa
plasma cell leukemia from a patient.

The anti-VEGE antibodies known as G6-31 used in these studies were previously
described (WO 2005/012359). An anti-ragweed mIgG2a was used as 2 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 Smg/kg. The control IgG *
(e.g., anti-Ragweed antibody) was diluted in 100% PBS prior to admini_stration. The control
IeG was be administered via i.p. injection bi-weekly at Smg/kg.

Determination of human IgG (hIgG) levels. Levels of human IgG subclass 1 were
determined by Ehzymenlinked-immunosorbent assay (ELISA). Human IgA, IgM, IgG, and
1gG subclass profile ELISA kits were purchased from Zymed Laboratories (South San
Francisco, CA).. Mice bearing twixors were bled weakly via retro-orbital bleed. Samples
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 4500M with 2
reference wavelength of 550 nm was determined on a pQuant microplate spectrophotometer

with KC Junior software (BioTek Tnstruments, Winooski, VT).
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‘Example 2 — Anti-VEGF antibody Single Agent multiple myeloma ( MM) studies

Six-to-eight week old male severe combined immunodeficient (SCID) mice were
used in this study. Each mouse was surgically implanted with a 2.0-4.0 mm® LAGk-1A or
LAGKk-1B into its left hind limb superficial gluteal muscle. The tumors were allowed to grow
for 14 days at which time human IgG levels were detectable in the mouse serum, and mice
were blindly assigned into one of two treatment groups.

The mice were treated as follows:

LAGK-1A mice (bortezomib sensitive MM)
Control mIgG2a (Smg/kg, IP biwk)
anti-VEGF MAb G6-31 (Smg/kg IP biwk)

LAGK-1B mice (bortezomib resistant MM)
Control mlgG2a (Smg/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,
the mice were weighed once daily, five times weekly until the termination of the study.
Tumor volume was measured bi-weekly using standard cahpers Mice were bled weekly and
hIgG 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 3A-B, 4A-
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-bearing mice receiving the anti-VEGF
-antibody showed a 70% reduction in human paraprotein levelsand an 80% decrease in tumor
volume compared to the control antibody treated animals. Treatment with the anti-VEGF
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 énd in tumor volume
compared to the control antibody treated animals. Thus, anti-VEGF antibody as a single
agent was efficacious in reducing bortezomib sensitive and resistant tumors in this study.
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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~ 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 Combination Studies

SCID mice carrying MM/PCL tumors as described in Example 1 will be randomly
assigned info 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
7week1y at 0.1 mg/kg. Incontrast, asa control, the small molecular inhibitor vehicle (SM1v)
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.

The mice will be treated as follows:

g 1
" Control . -
1 migG2a 5 mg/kg ip. 10 QD x2 days/week
Vehicle
2 (bortezomib) - Lv. 10 QD x2 days/week
0.25
3 Bortezomib mg/kg Lv. 10 QD x2 days/week
4 Bortezomib 0.5 mg/kg Lv. 10 QD x2 days/week
Anti-VEGF
5 antibody 5 mg/kg ip. 10 QD x2 days/week
0.25
Bortezomib + mg/ke Lv. QD x2 days/week
6 10
Anti-VEGF _
antibody 5 mg/kg ip. QD x2 days/week
Bortezomib + | 0.5 mg/kg iv. QD x2 days/week
7 [Anti-VEGF - 10 |
-antibody 5 mg'kg ip. | QD x2 days/week
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 The mice will be treated as follows:

Group | Drug Dose Route | # Schedule
1 Control migG2a 5 mglkg ip. 10 2
days/wk
2 Vehicle (lenalidomide) n/a 1p. 10 5
- days/wk
3 - Vehicle (bortezomib) n/a ip. 10 2
o ' days/wk
4 Lenalidomide 50 mg/kg Lp. 10 5
: days/wk
5 Bortezomib 0.25 mgkg | ip. 10 2
days/wk
6 Bortezomib 0.5 mg/kg 1.p. 10 2
days/wk
7 Lenalidomide + 1 50 mg'kg Lp. 10 5
Anti-VEGF antibody 5 mg/kg days/wk
5
days/wk
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values of tumor volume, tumor weight, and hlgG levels will be included in each group. A

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

Example 4 — Plasma Cell Leukemia Models

© Six-to-eight week old male severe combined immunodeficient (SCID) mice will be
tested in this study. Each mouse will be surgically impianted with a LAPCIK-1 into its left
hind limb sﬁperﬁcial gluteal muécle. 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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Control mIgG2a (Smg/kg IP biwk) .
anti-VEGF MAb G6-31 (5Smg/kg IP biwk)

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

comparison will be made between vehicles vs. monotherapy therapy vs. combination therapy.
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10.

An antagonist anti-VEGF antibody for use in a method for treating multiple

myeloma in a patient relapsed from or refractory to bortezomib therapy.

The anti-VEGF antibody according to claim 1 wherein the relapsed or refractory

patient is administered the anti-VEGF monoclonal antibody as a single agent.

The anti-VEGF antibody according to claim 1 or claim 2, wherein the anti-VEGF
antibody is selected from the group consisting of a Fab, Fy, F(ab"2, a scFV, a
diabody and a bispecific antibody.

The anti-VEGF antibody according to claim 1 or 2 wherein the anti-VEGF
antibody is 2 human or humanized anti-VEGF antibody.

The anti-VEGF antibody aécording to claim I or 2 wherein the anti-VEGF
antibody is the AVASTIN® antibody.

Use of an antagonist anti-VEGF antibody in the preparation of a medicament for
treating multiple myeloma in a patient relapsed from or refractory to bortezomib

therapy.

The use according to claim 6 wherein the relapsed or refractory patient is to be

administered the anti-VEGF monoclonal antibody as a single agent.

The use according to claim 6 or claim 7, 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.

The use according to claim 6 or 7 wherein the anti-VEGF antibody is a human or

humanized anti-VEGF antibody.

The use according to claim 6 or 7 wherein the anti-VEGF antibody is the

AVASTIN® antibody.
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